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Objectives: 

 

In this study, we investigated the effect of early weaning on body weight and skin and skeletal muscle functional capillary density 

in adult life. 

 

Methods and Results: 

 

In first day of lactation, Wistar rats were separated in two groups: CON (control, n=5) and WEA (early weaning, n=5), each one 

with 6 male pups. On 19th day of lactation, the pups were separated from their mother and received standard rat chow. Body 

weight and food intake were followed from weaning until adult life (180 days). At 180 days-old, functional capillary density in 

the skin (ear) and skeletal muscle (gracilis muscle) was determined in anesthetized offspring (pentobarbital: 75mg/Kg, ip), 

intubated, immobilized, catheterized and artificially ventilated. Results were considered significantly different when p 

 

Conclusions: 

 

The early weaning promotes increase in total body weight and reduction on functional capillary density in skin and skeletal 

muscle in the animals when adults (180 days). This impairment of microcirculatory function could be involved in the 

development of cardiovascular diseases involving microvascular rarefaction, such as arterial hypertension, in adult life.  
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Objectives: 

 



R(+)-Pulegone ((R)-2-isopropylidine-5-methyl-cyclohexanone) is a ketone monoterpene found as a constituent of several plant 

essential oils, including those from the Mentha. The „pennyroyal‟ oil (Mentha pulegium) which contains 62 to 95% of R(+)-

pulegone is traditionally used as an abortifacient, which sometimes leads to death. Has been suggested by previous work done in 

a variety of biological preparations that R(+)-pulegone seems to act through diminution of Ca2+ influx. Indeed, we decided to 

investigate whether the R(+)-pulegone acts by altering the force of contraction of mammalian heart and whether it directly 

inhibits the L-type calcium current. 

 

Methods and Results: 

 

The inotropic effect of R(+)-pulegone was evaluated in the guinea-pig left atria. This investigation was approved by the Animal 

Research Ethics Committee (Protocol No. 37/10) of the Federal University of Sergipe, Brazil. The atria were mounted in an organ 

chamber and were bathed in Tyrode‟s solution (29 ± 0.1oC, 95 % O2, 5 % CO2). The preparation was stretched to 10 mN and 

submitted to field stimulation (1 Hz). Effects of R(+)-pulegone on the L-type calcium current (ICa-L) in mice (C57Bl/6) 

ventricular cardiomyocytes were investigated using a patch-clamp technique. Ventricular cardiomyocytes were enzymatically 

isolated as previously described (Shioya, 2007). In electrically stimulated guinea pig atria, R(+)-pulegone significantly reduced 

the contractile force (~83%) and accelerated the contraction time taken at 50 % of the maximum force amplitude (t50) from 45.8 

± 6.2 ms to 36.9 ± 6.2 ms. Nifedipine (40 uM), taken as a positive control, showed a very similar profile. EC50 values of 777.4 ± 

420 uM and 1.10 ± 1.08 uM (n = 4, p < 0.05) were calculated from the cumulative concentration-response curves obtained for 

R(+)-pulegone and for nifedipine, respectively. In line with our results R(+)-pulegone shifted the curves of CaCl2 and (-)-BAY 

K8644 to rightward. In ventricular cardiomyocytes, it was observed ICa,L peak reduction of 13.7 ± 2.5 % and 40.2 ± 2.9 % after 

3 min perfusion of 0.11 and 1.1 mM of R(+)-pulegone, respectively. R(+)-pulegone (1.1 mM) significantly reduced the ICa,L at 

all membrane voltages ranging from -10 to +30 mV (n = 3, p < 0.05) but it did not affect the shape of current-voltage 

relationship. 

 

Conclusions: 

 

The present study demonstrate clearly that R(+)-pulegone decreased myocardial contractility, markedly reduced the L-type Ca2+ 

current. These actions can all be explained by blockade of L-type Ca2+ channels, whit is sufficient to explain the negative 

inotropic action of R(+)-pulegone. 
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Objectives: 

 

Arterial hypertension appears as a major risk for heart attack and is generally regarded as the greatest risk factor for stroke 

(Journal of Ethnopharmacology 117, 446–450, 2007). Animal models of hypertension share many features which are common to 

human hypertension; thus, they are very useful for its understanding and treatment. This study aims to evaluate the vasorelaxant 

response induced by the monoterpene α-terpineol in rings of superior mesenteric artery of L-NAME hypertensive rats. 

 



Methods and Results: 

 

Male Wistar rats (250-300 g) were treated at a dose of 50 mg/kg orally (drinking water) for 7 days to develop hypertension 

(Hypertension; 20 298–303. 1992). After this process the rats were euthanized and the superior mesenteric rings were isolated, 

suspended in organ baths containing Tyrode solution at 37 ◦C and gassed with 95% O2 + 5% CO2, under a resting tension of 0.75 

g. The vasorelaxant effects of α-terpineol were studied by means of isometric tension recording experiments (AECAD 1604, 

AQCAD 2.0.5., AVS Projetos, SP). The results were expressed as mean±SEM and considered significant when *p< 0.05 

(Student's t-test). After 1h of stabilization the rings were contracted with phenylephrine (10-5 M). The cumulative addition of α-

terpineol (10-10 – 10-2 M) induced a concentration-dependent and endothelium-independent vasorelaxant effect (pD2 = 3.68 ± 

0.17, 3.63 ± 0.13 M, with and without endothelium, respectively, n=5). A similar effect was obtained on KCl 80 mM-induced 

pre-contractions (pD2 = 3.55 ± 0.11; n=5). Moreover, the monoterpene α-terpineol (10-4 – 10-2 M) inhibited contractions 

induced by cumulative addition of phenylephrine (10-9 – 10-5 M) in a concentration-dependent manner (Emax: Control = 100.00 

± 0.00; 10-4 M = 95.44 ± 3.18%; 3x10-4 M = 90.40 ± 10.25%; 10-3 M = 80.41 ± 3.09%*; 3x10-3 M = 47.88 ± 0.19%* and 10-2 

M = 1.66 ± 0.16%*, n=5). Alpha-terpineol (10-4 – 3 x 10-3 M) also inhibited contractions induced by a cumulative addition of 

CaCl2 (10-6 – 3 x 10-2 M) in KCl 60 mM depolarizing Tyrode solution without Ca2+ in a concentration-dependent manner 

(Emax: Control = 100.00 ± 0.00; 10-4 M = 92.44 ± 3.63%; 3x10-4 M = 90.59 ± 5.56%; 10-3 M = 74.29 ± 5.32%*; and 3x10-3 M 

= 12.68 ± 3.05%*). In preparations pre-contracted by S-(-) BayK 8644 (0.1 µM), a CaVL activator, it also induced a vasorelaxant 

effect (pD2 = 3.22 ± 0.08 M; n=5). The involvement of K+ channels was evaluated in KCl 20 mM depolarizing Tyrode solution 

in a phenylephrine-induced pre-contraction (10-5 M), and α-terpineol-induced vasorelaxation was significantly attenuated (pD2 = 

2.94 ± 0.06*; p < 0.05 vs. without endothelium; n=5). 

 

Conclusions: 

 

The vasorelaxant effect induced by α-terpineol occurs in a endothelium-independent manner, probably due to calcium influx 

blockade through voltage-activated calcium channels (CaVL) and potassium channels activation. 
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Objectives: 

 

This study aimed to evaluate the effects of (-)-borneol on the cardiovascular system of normotensive rats. The monoterpene (-)-

borneol (endo-(1S)-1,7,7-trimethylbicyclo[2.2.1]heptan-2-ol) is present in essential oils of various medicinal plants. In previous 

studies, (-)-borneol showed analgesic, anti-inflammatory and antioxidant properties. 

 

Methods and Results: 

 

All experimental protocols and procedures were approved by Federal University of Piauí Ethics Committee on Animal 



Experimentation (CEEA/UFPI nº 53/10). For in vivo studies, Wistar normotensive rats (250 - 300g, n=5) were anesthetized with 

sodium pentobarbital (45 mg/kg, i.p.) for implantation of catheters made of polyethylene (PE-10) in the inferior vena cava and 

abdominal aorta. The values of blood pressure and heart rate were obtained through a pressure transducer coupled to an amplifier 

(AVS projects/SP). The results were expressed as mean ± SEM and considered significant when *p < 0,05; **p < 0,01; ***p < 

0,001. Acute administration of (-)-borneol (1, 5, 10 and 20 mg/kg i.v.) caused a hypotensive effect followed by tachycardia (-

22.18 ± 1.8, -24.58 ± 0.71; -27.40 ± 2.13, -38.15 ± 2.8 and 3.65 ± 0.17, 5.19 ± 1.01, 6.15 ± 1.55, 10.82 ± 1.87% respectively, 

n=5). Pretreatment with atropine (2 mg/kg, i.v.) did not significantly alter the hypotensive and tachycardic effects of (-)-borneol (-

18.73 ± 2.18, -22.75 ± 0.47, -35.36 ± 2.86, -37.70 ± 2.51 and 0.33 ± 1.79, 7.82 ± 0.28, 7.30 ± 0.19, 7.81 ± 2.08%, respectively). 

For in vitro studies, rings of mesenteric artery (1-3 mm) with and without functional endothelium were kept in Tyrode at 37 °C 

aerated with (95% O2 and 5% CO2) suspended by cotton thread and attached to force transducers coupled to a data acquisition 

system (AVS Projects/SP) for registration of isometric tension. After 1h of stabilization (tension of 0.75 g), the rings were 

contracted with phenylephrine (10
-5

 M). The cumulative administration of (-)-borneol (10
-9

 – 10
-3

 M) induced a concentration-

dependent and endothelium-independent vasorelaxant effect (pD2 = 4.19 ± 0.08; 4.12 ± 0.08, with and without endothelium, 

respectively, n=5). A similar effect was obtained in preparations pre-contracted with 80 mM KCl (pD2 = 4.21 ± 0.07, n=5). (-)-

borneol also inhibited in a concentration-dependent manner the contractions induced by cumulative addition of CaCl2 (10
-6

 – 3 x 

10
-2

 M) in depolarizing medium without calcium (Emax: Control = 98.80 ± 0.45; 10
-6

 M = 64.79 ± 3.49%***; 10
-5

 M = 46.34 ± 

2.40%***; 10
-4

 M = 35.50 ± 3.50%*** and 10
-3

 M = 4.19 ± 1.46%***, n=5). In preparations pre-contracted with S(-)-Bay K 

8644, a CavL activator, the vasorelaxant effect of (-)-borneol was potentiated (pD2 = 5.10 ± 0.08***, n=5) when compared to the 

vasorelaxation after precontraction with 80 mM KCl. As a Ca
2+

 antagonist, (-)-borneol (10
-3

 M) potentiates the relaxant effects of 

nifedipine in denuded rings (pD2: Control = 8.44 ± 0.12; 10
-3

 M = 9.10 ± 0.17**, n=5). In a Ca
2+

-free medium, (-)-borneol (10
-5

 

M, 10
-4

 M and 10
-3

 M) induced a transient inhibition of contractions induced by phenylephrine 10 µM (Emax: Control = 100,00 ± 

0,0%; 10
-5

 M = 74,46 ± 1,9%; 10
-4

 M = 71,81 ± 1,8%; 10
-3

 M = 47,87 ± 2,3%, n=5) and caffeine 20 mM (Emax: Control = 100,00 

± 0,0%; 10
-5

 M = 76,60 ± 1,5%; 10
-4

 M = 47,87 ± 1,8%; 10
-3

 M = 38,56 ± 1,3%, n=5). 

 

Conclusions: 

 

The monoterpene (-)-borneol induces its hypotensive effect probably due to a decrease in vascular resistance, involving calcium 

influx blockade through voltage-sensitive calcium channels (CavL). The tachycardia is probably of reflex origin. 

Keywords: mesenteric artery, (-)-borneol, vasorelaxation 
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Objectives: 

 

The nucleus of the solitary tract (NTS) is a main synaptic station that integrates the afferent projections from the cardiovascular 

system in the brainstem. Adenosine-5•Œ-triphosphate (ATP) is considered an important neurotransmitter in the central nervous 

system and activation of purinergic receptors in the NTS affects arterial pressure and heart rate. Therefore, in the present study, 

we investigated the effects of peripheral cholinergic or adrenergic blockade on the cardiovascular responses to the microinjection 

of alpha, beta-methylene adenosine 5'-triphosphate (alpha, beta methyl-ATP, a selective P2X purinergic receptor agonist) into the 

NTS in awake rats. 

 



Methods and Results: 

 

Male Holtzman rats (280-310 g, n=8/group) with a stainless steel cannula implanted into the NTS and catheters inserted into the 

abdominal aorta through the femoral artery and into the femoral vein were used. Baselines mean arterial pressure (MAP) and 

heart rate (HR) were 104 ± 2 mmHg and 365 ± 11 bpm, respectively. Unilateral injection of alpha, beta-methyl-ATP (2 nmol/100 

nl) into the NTS evoked an initial decrease in blood pressure (-25 ± 5 mmHg, vs saline -7 ± 3 mmHg) that lasts for around 5 sec 

and a late increase in blood pressure (+32 ± 5 mmHg vs, saline +2 ± 1 mmHg) that reached the maximum around 25 sec after the 

injection. Simultaneoulsy with the hypotension alpha, beta-methyl-ATP into the NTS induced also a bradycardic response (-183 

± 21 bpm). The pre-treatment with the alpha1-adrenoceptor antagonist prazosin (1 mg/kg weight body) intravenously (i.v.) 

attenuated the increase in blood pressure (+10 ± 3 mmHg) without changing the decrease in blood pressure (-21 ± 4 mmHg) or 

the bradycardic response (-192 ± 21 bpm) evoked by injection of alpha,beta-methyl-ATP into the NTS. The pre-treatment with 

the cholinergic muscarinic antagonist methyl-atropine (1 mg/kg body weight, i.v) abolished the bradycardic response (+21 ± 6 

bpm) reduced hypotension (-12 ± 3 mmHg) and without changing hypertension (+31 ± 6 mmHg) induced by the injection of 

alpha,beta-methyl-ATP into the NTS. 

 

Conclusions: 

 

The results suggest that P2X purinergic receptor activation in the NTS simultaneously activates sympathetic and parasympathetic 

mechanisms to produce pressor and bradycardic responses. 

Keywords: ALPHA, BETA METHYL ATP, CARDIOVASCULAR RESPONSES , NTS 

Financial Support: CAPES, FAPESP and CNPq 

 

 

 

Resumo:02-044 

ASSOCIATION OF POLYMORPHISMS ON PXR GENE WITH THERAPEUTIC RESPONSE OF STATINS AND 

DEVELOPMENT OF ADVERSE EFFECTS 
 

Lütkemeyer, L. M. 
1
; Marian, R. B. 

1
; Lima, L. O. 

2
; Smiderle, L. 

1
; Hutz, M. H. 

2
; Almeida, S. D. 

1
; 

Fiegenbaum, M. 
1
  

1
 Universidade Federal de Ciências da Saúde de Porto Alegre, UFCSPA 

2
 Depto Genética/ Universidade Federal do Rio Grande do sul, UFRGS 

 

 

 

Objectives: 

 

Cardiovascular diseases are worldwide the main cause of morbidity and mortality. Among its risk factors is hyperlipidemia, 

characterized by high levels of triglycerides and serum low-density lipoprotein cholesterol (LDL-C) and the reduced levels of 

serum high-density lipoprotein cholesterol (HDL-C). As two-thirds of cholesterol is synthesized by the body itself, it‟s possible to 

reduce their serum levels by inhibiting its biosynthesis. Statins are drugs that inhibit by competition the enzyme HMG-CoA 

reductase, a participant of cholesterol biosynthesis. The PXR (pregnane X receptor) is a protein related to the metabolism of these 

drugs. The aim of this study is to verify the influence of polymorphisms on PXR encoding gene (NR1I2) on the efficacy of these 

drugs and their consequent adverse effects. 

 

Methods and Results: 

 

Methods: DNA samples from 263 patients being treated with simvastatin or atorvastatin in the Cardiac Diagnostic Center were 

extracted. Biochemical parameters (total cholesterol, triglycerides, HDL cholesterol, LDL cholesterol, creatine phosphokinase, 

AST and ALT) of these patients at baseline and after 24 weeks were measured. Ninety-eight patients remained under treatment 



for over a year and did not develop adverse effects and were considered controls for the development of such events; and 30 

developed myalgia, elevation of serum levels of creatine phosphokinase and/or abnormal liver function. DNA samples were 

genotyped for the polymorphisms rs7643645 and rs2461817 by PCR Real-Time TaqMan Platform. The association of genotypes 

with the percentage change of each variable after the treatment was tested by General Linear Model using type III sum of squares 

(adjusted for covariates sex, age and baseline). The genotype distribution between controls and patients who developed adverse 

effects were evaluated by chi-square. Results: For rs2461817 polymorphism, CC homozygous patients (n = 96) showed a 

significantly greater increase in the HDL-C levels when compared to genotype AA (n = 32) and AC (n = 132) (8.9% ± 28.1 vs. -

0.2% ± 18.2 e 0.4% ± 22.1, respectively, p = 0.027). In addition, the AA homozygous of the same polymorphism was more 

frequent (n = 13, 37.1%) among patients who had adverse effects compared with the control group (n = 16, 14.8%, p = 0.017). 

The rs7643645 polymorphism was not associated with response of lipid-lowering or the development of adverse effects. 

 

Conclusions: 

 

Our results suggest the influence of a genetic variant in NR1I2 on pharmacogenetics of statins, but further studies should be 

conducted to confirm the associations found. 

Keywords: PXR gene, rs2461817, rs7643645, Terapeutic of statins 
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Objectives: 

 

Thiamine (vitamin B1) is an essential cofactor of important metabolic enzymes. Studies have demonstrated that thiamine 

deficiency (TD) leads to changes in cardiac morphological, electrophysiological and mechanical properties, as well as in cardiac 

metabolism. According to data in the literature, TD may elicit deregulation of SR Ca2+ handling in the heart, with implications 

on cellular cardiac contractility. In this study, we sought to determine if TD affects cellular contractility. 

 

Methods and Results: 

 

Methods: Male Wistar rats (200–250 g) receive a diet containing thiamine (control, n = 6) or a TD diet (TD, n = 6) for 35 days. 

Isolated cells were placed in an experimental chamber mounted on the stage of an inverted microscope. Cells were perfused with 

Tyrode solution and field stimulated at frequencies of 1 and 3 Hz. For statistical analysis, we used Student's t-test and ANOVA 

for repeated measurements with Bonferroni post hoc testing. Values of P < 0.05 were considered significant. Results: After 35 

days of thiamine deprivation, cellular ATP availability decreases, leading to impairment of heart contraction as we reported in a 

previous study.Thus, fractional shortening in TD cardiomyocytes was significantly decreased by 25% (control: 14.7 ± 1.1%, n = 

30; TD: 11.1 ± 0.9%, n = 39; P < 0.05) when field stimulated at 1 Hz. Interestingly, when TD cardiomyocytes were stimulated at 

3 Hz fractional shortening increased by 23% (TD: 13.7 ± 0.9% at 3 Hz vs. 11.1 ± 0.9% at 1 Hz). Fractional shortening did not 

show any significant difference when the stimulation frequency to 3 Hz in the TD and control rats. (control: 15.8+2.1%, n = 30; 

TD: 13.7+0.9%, n=30, p< 0.05).The dynamics of cell shortening in control and TD cardiomyocytes at 1 and 3 Hz were also 

evaluated. Results shows composite data of time to half contraction and relaxation, and maximal contraction and relaxation rates 



(as shown by ± dL/dt values). The time to half contraction was shorter when cardiomyocytes were stimulated at 3 Hz in the TD 

rat model. However, time to half relaxation did not show any significant difference when the stimulation frequency was increased 

to 3 Hz. There were significant differences in the maximal contraction rate between the two groups. With increasing stimulation 

frequency, the maximal contraction rate for TD cardiomyocytes clearly increased (1 Hz: 158.1 ± 11.8 µm/s, n = 39; and 3 Hz: 

227.9 ± 15.1 µm/s, n = 41; P < 0.05). With increasing stimulation frequency, the rate of relaxation accelerated in TD 

cardiomyocytes (1 Hz: 149.9 ± 11.8 µm/s, n = 39; 3 Hz: 219.6 ± 14.9 µm/s, n = 41; P < 0.05). 

 

Conclusions: 

 

In this study, we showed that (i) fractional shortening increased over the range of stimulation frequencies (from 1 to 3 Hz) only in 

TD cardiac cells; and (ii) TD cells have increased rates of contraction and relaxation. 
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Objectives: 

 

Hormone repleacement therapy (HRT) with conjugated equine estrogen (Premarin®) is commonly used to treat menopause 

symptoms. Although beneficial vascular effects have been described, side effects such as changes in blood clotting leading to 

venous thrombosis are increased with this treatment. Angiotensin II (Ang II) has a potent vasoconstrictor effect and it also acts as 

a pro-thrombotic agent. Thus, the objective of this study was to evaluate the vascular reactivity to Ang II in mesenteric venular 

bed (MVB) of female ovariectomized (OVX) spontaneously hypertensive rats (SHR) treated with two different doses of 

premarin. 

 

Methods and Results: 

 

12 weeks old SHR were used. They were divided into four groups with six animals in each group: Sham-operated rats (SHAM), 

OVX (30 days), premarin treated OVX at low dose (LP) and high dose(HP) during 15 days. Rats were anesthetized and after 

laparotomy, MVB was perfused via portal vein. The constriction response to AngII(10nM-100µM) was assessed by changes in 

perfusion pressure (mmHg) of MVB.Similar basal perfusion pressure was found in preparations from SHAM, OVX, LP and HP. 

Ang II promoted vasoconstriction in all groups at 10uM. The vasoconstriction induced by 10µM of Ang II was higher in OVX 

and HP groups in comparison with SHAM and LP groups (SHAM: 14.68±1.06 mmHg; *OVX:21.5±1.26 mmHg; 

*HP:19.53±1.53 mmHg; LP: 12.86±1.16 mmHg; *PPPP 

 

Conclusions: 

 

We might suggest that the restauration of the Ang II reactivity in OVX-SHR by low dose of premarin is probably due to the 



release of endothelium-derived relaxing factor and appears to be dependent of AT2 receptor. 
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Objectives: 

 

The chronic increase in vascular resistance, which is mainly determined at the microvascular level, is a hallmark hemodynamic 

alteration in arterial hypertension. Several studies have shown that fish oil intake is effective in reducing blood pressure and heart 

rate, minimizing inflammatory process and decreasing cardiac muscle fibrosis (Curr Opin Clin Nutr Metab Care 9:95, 2006). It is 

suggested that the effect of fish oil on blood pressure is mediated by a response to eicosapentaenoic (EPA) and docosahexaenoic 

(DHA) acids, and is associated with the increase of vasodilation mediated by endogenous restitution of arachidonic acid and 

suppression of endothelial prostaglandins release. Hypertension is accompanied by capillary rarefaction and the treatment with 

antihypertensive drugs is related to a reversion of this process in SHR (J Cardiovascular Pharmacol. 51: 402, 2008). In the present 

study, we investigated the effects of fish oil chronic treatment on the microcirculation and inflammatory parameters in SHR. 

 

Methods and Results: 

 

We treated adult male SHR (12-14 weeks, n=20) by gavage during 60 days with fish oil (1.5g/Kg/day, FIO) or distilled water, 

normotensive Wistar Kyoto rats (WKY, n=10) were used as control group. Systolic blood pressure (SBP) was determined by a 

computerized tail-cuff pletismography system once a week. Functional capillary density in brain (pia mater membrane) and 

skeletal muscle (gracilis muscle) was determined by intravital fluorescence microscopy in anesthetized animals (pentobarbital: 

75mg/Kg, ip), intubated, immobilized, catheterized and artificially ventilated. The anti-inflammatory activity of fish oil was 

evaluated by the observation of leukocyte-endothelial cell interactions in postcapillary venules. Results were considered 

significantly different when p 

 

Conclusions: 

 

The treatment with fish oil during 60 days was able to reduce SBP and improve brain and skeletal muscle microcirculation by 

reversing capillary rarefaction process and reducing brain leukocyte recruitment of SHR adult animals. 
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Objectives: 

 

Until recently, nitrite was considered an end product of NO metabolism. However, several studies have demonstrated that nitrite 

metabolism occurs in the tissues and blood to form NO. cis-[Ru(bpy)2(py)NO2](PF6) (RuBPY) is different from other NO 

donors because it has nitrite in its molecule that is converted to NO. This study aimed to investigate the vascular mechanisms 

involved in the conversion of nitrite to NO. We have studied the effect on mean arterial pressure (MAP) of RuBPY in 2K-1C 

renal hypertensive rats and also have investigate the possible absorption of RuBPY by oral administration in rats.  

 

Methods and Results: 

 

NO release from the compound was measured by amperometry by using a selective sensor in Krebs solution in the absence or in 

the presence of phenylephrine (PE), and in the presence of the aortic ring. NO was also measured by fluorescence intensity (FI) 

of the selective NO dye DAF-2DA by using confocal microscopy. The aortic rings were stimulated with RuBPY (5 µM) in the 

presence or absence of the soluble guanylyl-cyclase inhibitor (1 µM ODQ). Vascular relaxation was studied in aortic rings pre-

contracted with 100 nM PE and the results were compared with the relaxation induced by sodium nitroprusside (SNP). The 

values of maximum effect (ME) and the potency (pD2) of RuBPY were determined. MAP was recorded in conscious 

hypertensive (2K-1C) and normotensive (2K) rats after in bolus injection of RuBPY (2.5, 5, 7 mg/Kg) or SNP (35 µg/Kg). The 

absorption of the NO donor was investigated analyzing the concentration of ruthenium (Ru) and nitrite in the blood of the rat 

after 0, 15, 30, 45 and 60 min after gavage of RuBPY. All the procedures were approved by the Ethics Committee of the 

University of São Paulo (CEUA 07.1.608.53.8). NO was released from RuBPY only in the presence of the aortic rings. In the 

arteries loaded with DAF-2DA, RuBPY increased FI (171.4 ± 17.0%; n=5), which was decreased by ODQ (FI: 80.7 ± 17.3%; 

n=5 P 

 

Conclusions: 

 

Conclusion: RuBPY releases NO only in the presence of the aortic tissue and the conversion of nitrite to NO was dependent of 

sGC enzyme. RuBPY and SNP presented similar efficacy in inducing aortic ring relaxation, but RuBPY was less potent than 

SNP. The kinetics of NO release is similar between RuBPY and SNP. NO released from RuBPY has hypotensive effect in a 

dose-dependent way in 2K-1C rats. The NO donor is able to be absorbed by oral administration in rats and the time to it was 30 

min after administration. 

Keywords: Nitric oxide, nitrite, NO donor, soluble Guanylyl-cyclase 

Financial Support: Fapesp and CNPq 

 

 

 

Resumo:02-049 

EFFECTS OF SUPPLEMENTATION WITH TAURINE AND LEUCINE ON VASCULAR REACTIVITY OF 



CONTROL AND MALNOURISHED RATS 
 

Maia, A. R. ; Silva, P. M. D. ; Batista, T. M. ; Carneiro, E. M. ; Davel, A. P. C.  

Departamento de Fisiologia e Biofísica/Instituto de Biologia, UNICAMP 

 

 

 

Objectives: 

 

Previous studies have shown that intrauterine malnutrition leads to impairment of endothelial-dependent relaxation induced by 

acetylcholine in vascular beds. The diet supplementation with the aminoacids taurine and leucine could be benefic as such 

supplementations improve insulin secretion in animal models of protein undernutrition. In addition, in vitro experiments 

suggested that taurine could act as vasodilator agent and has antioxidant proprieties. Therefore, the aim of the present study was 

to evaluate the effects of taurine and leucine diet supplementation on the vascular reactivity of control and protein malnourished 

rats.  

 

Methods and Results: 

 

Male Wistar rats (3-week-old) were divided in two groups: control group fed with 17% normoprotein diet (CT, n=10) and protein 

malnourished group fed with isocaloric 6% low protein diet (LP, n=10) during 90 days. Half of the CT and LP rats were 

supplemented in the drinking water with 1.5% leucine during the last 30 days of the treatments (CT+L, n=7 and LP+L, n=6) or 

2.5% taurine during all the 90 days of the treatments (CT+T, n= 6 and LP+T, n= 6). At the end of the 90 days, rats were killed 

and the thoracic aorta was isolated for vascular reactivity experiments. Contractile responses to KCl (75 mM) and phenylephrine 

(10-10–10-5 M) and relaxating responses to acetylcholine (10-9-10-5 M) and to sodium nitroprusside (SNP, 10-10-10-6 M) were 

evaluated in aortic rings. Values of –LogEC50 (pD2) and maximal response (Emax) to contractile and relaxing agents were 

calculated by GraphPrism software and statistically analyzed (*p 

 

Conclusions: 

 

The reduced relaxation to acetylcholine in LP group indicates that postnatal protein restriction leads to endothelial dysfunction. A 

compensatory enhance of SNP relaxation was observed in malnourished rats. The supplementation with taurine and with leucine 

recovered the relaxation induced by acetylcholine, indicating a beneficial vascular effect of the diet supplementation with these 

aminoacids in metabolic disturbs. 
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Objectives: 

 

The in vivo NO inhibition causes hypertension, cardiac morphology and function alterations. The hypertension induced by NO 

inhibition was observed at 3 and 10 months after the end of treatment with L-NAME and cardiac hypertrophy was detected in 

older rats. The present study evaluated cardiac activity in rats in order to characterize a model of heart failure (HF) induced by 

NO inhibition. 

 

Methods and Results: 

 

All the procedures were approved by the UFOP Ethical Committee under number 2010/64. Male Wistar rats (150-200g) were 

treated with L-NAME (60 mg/kg/day, 7 days, I.P.) and 6 months after, they were submitted to the experimental protocol (n=6). 

The animals were anesthetized with ketamine/xylazine (100/14mg/100g, I.P.), and had catheters implanted into the abdominal 

artery to obtain arterial pressure (AP) signal, and vein for drug administration. To obtain left ventricular pressure (LVP) signal a 

microtiptransducer was introduced into the left ventricle through the right common carotid artery. Electrodes were inserted 

subcutaneously to obtain ECG signal (DII). After 5 minutes of control recording digitoxin (0,3mg/kg,I.V.) was administrated and 

the signals obtained for 120 minutes. The systolic LVP (97,9 ± 4,88 mmHg) was reduced in animals treated with L-NAME. After 

digitoxin the systolic LVP increased (24,1 ± 7,51 %) at the first minute after administration. After that, the systolic LVP was 

increased from 1 to 2 hours after digitoxin administration (25,9 ± 5,23 to 29,3 ± 8,45 %). No significant changes were observed 

in the QT interval (74,6 ± 2,6 ms) after digitoxin.  

 

Conclusions: 

 

The NO inhibition during 7 days is able to induce alterations like HF, observed 6 months after. This could be a adequate model 

for in vivo studies and digitoxin could be used as a reference drug. 
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Objectives: 

 

To investigate the effects of aging and aerobic physical training on rat blood pressure, heart rate and heart contractility. 

 

Methods and Results: 

 

Female Wistar rats (10 and 70 weeks old, n=7-14) were divided into four groups: sedentary young rats, trained young rats, 

sedentary aged rats, and trained aged rats. Animals from the trained groups were submitted to a physical training protocol 

(swimming) for 10 weeks. After blood pressure and heart rate measurements, the rat heart was isolated and perfused by a 

Langendorf apparatus to measure the inotropic responses to the agonists dobutamine (0.5, 1,10, 50 nmoles, &beta 1-adrenergic 

receptors) and salbutamol (0.5, 1,10, 50, 100 nmoles, &beta2-adrenergic receptors). Results: Aging rats showed higher mean 

blood pressure and heart rate compared to young rats (109±2 vs. 93±2 mmHg, p 



 

Conclusions: 

 

Aging in female rats is associated with augmented blood pressure and heart rate and diminished inotropic response to &beta 1-

adrenergic receptors activation. Additionally, physical training improves the hemodynamic parameters and cardiac contractility in 

aged rats. 
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Objectives: 

 

Lead is major environmental contaminant and is reported in several studies as a cause of hypertension. The aim of this study is to 

evaluate the effects of lead exposure for 7 days on blood pressure and the participation of the renin-angiotensin system in the 

effects induced by this metal. 

 

Methods and Results: 

 

Male Wistar rats (250-320 g) were divided into two groups: treated (Pb, 100 ppm lead acetate in drinking water for 7 days) and 

controls (Ct, water). In the first and seventh day of treatment tail cuff measurements of blood pressure of these animals were 

carried out using plethysmography to assess changes in pressure before and after exposure to lead. On the 7th day of lead 

exposure, animals were anesthetized with urethane and underwent surgery for catheterization of the carotid artery and jugular 

vein for measurement of hemodynamic parameters and drug administration, respectively. The following parameters were 

analyzed before and after 30 minutes exposure to losartan (LOS) (10 mg/kg): Systolic Blood Pressure (SBP), Diastolic Blood 

Pressure (DBP) and Heart Rate (HR). Blood samples were collected for determination of lead, using atomic absorption 

spectrometry and fluorometry for determination of angiotensin converting enzyme (ACE) activity. Statistical analysis: Results 

were expressed as mean ± SEM. For comparison of means ANOVA followed by Tukey test and Student t test were used. p < 0.05 

was considered significant. Blood lead concentration after seven days of exposure was 4.7 ± 0.7 mg/dL (n=8) and this 

concentration is below the blood lead reference (60 µg/dL). In control rats the results was under the limit detection (LD=0,5 

mg/dL; n=8). Plasma ACE activity was not different between the two groups. This exposure caused increases in SBP (SBP: Ct-

Day 1: 126 ± 4.3 mmHg, day 7: 129 ± 3.5 mmHg; SBP: Pb-Day 1: 132 ± 2.4 mmHg, day 7: 149 ± 5.1 mmHg, n=5; p< 0.05 Ct 

day 7 vs Pb day 7). The increase in systolic blood pressure was also observed with direct measurement of pressure in anesthetized 

rats even under the depressant effect caused by anesthesia. (SBP: Ct: 114 ± 3.82 mmHg vs. Pb: 127 ± 3.9 mmHg, n=8; p< 0.05). 

Diastolic blood pressure also was elevated after seven days exposure (DAP: Ct: 66 ± 2.72 mmHg vs. Pb 84 ± 4.86 mmHg, n=8; p 

< 0.05), but no change in HR was observed. In assessing the involvement of the renin-angiotensin system, we found that 

treatment with losartan blocked the pressor response produced by lead (SBP-Pb: before losartan: 127 ± 3.9 mmHg after losartan: 

108 ± 2.9 mmHg; DBP-Pb: before losartan: 84 ± 4.86 mmHg after losartan: 55 ± 4.72 mmHg; SBP-Ct: before Losartan: 114 ± 

3.82 mmHg after losartan: 103 ± 5.6 mmHg; DBP-Ct: before Losartan: 66 ± 2.72 mmHg, after losartan: 51 ± 2.4 mmHg; p 



 

Conclusions: 

 

Results suggest that the increased blood pressure observed at an early stage of lead exposure is related to RAS activation, 

although plasma ACE activity did not change. These findings show that lead, even at concentration lower than the reference 

level, is harmful to the cardiovascular system. 
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Objectives: 

 

to determine the participation of ROS production in the thyroid hormone-induced vasorelaxation. 

 

Methods and Results: 

 

vascular smooth muscle cells (VSMC) were isolated from the media layer of thoracic aorta of adult Wistar male rats using 

collagenase type II. The purity of the primary culture was evaluated by immunofluorescence. Data confirmed that more than 90% 

of the cells were positive for &alpha-actin and calponin, two markers of VSMC, and negative for von Willebrand factor, a marker 

for endothelial cells. After confluence (about 10 days of isolation), cells were deprived from fetal bovine serum (FBS) and later 

treated with triiodothyronine (T3) (10-7 and 10-8 M) in DEMEM-FBS 0.5% for 24 hours. Total protein was extracted from 

VSMC and submitted to Western blot to check for the presence of NADPH-oxidase1 and 4 (Nox1 and Nox4), the main NADPH-

oxidases responsible for the production of ROS in the vasculature. From preliminary results, the expression of both Nox1 and 4 

seems to be diminished in VSMC treated with 10-7M T3 (n=3). We also induced experimental hyperthyroidism in adult Wistar 

male rats through T3 administration (7 ug/100 g of body weight/day for 14 days). The control animals received only the vehicle. 

Cardiac hypertrophy was confirmed by the ratio between body weight (g) and tibia‟s length (mm). Hyperthyroid animals 

presented a significant augmentation in this ratio (33.17 ± 3.34, n=15 vs. 27.49 ± 2.24, n=14 in control group, p 

 

Conclusions: 

 

So far, the results obtained in this work confirm that primary culture of VSMC from rat aorta is a good model for the in vitro 

study of vascular events. The expression of Nox1 and 4 seems to be modulated by T3 treatment both in vitro (VSMC culture) and 

in vivo (T3-treated rats), indicating the participation of ROS system in the vasorelaxation promoted by thyroid hormone. 
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Objectives: 

 

Chronic intermittent hypoxia (CIH) induces several changes in the cardiovascular and respiratory neural control, including 

reduction in the afferent synaptic transmission on nucleus tractus solitarii (NTS) neurons. Here we studied the mechanisms 

involved in this reduction in NTS neurons of CIH rats. 

 

Methods and Results: 

 

Male rats (21 days old) were exposed to 10 days of CIH, and after this period whole-cell glutamatergic synaptic currents were 

recorded in neurons within caudal and intermediate NTS in horizontal brainstem slices at room temperature. Tractus Solitarii 

(TS)-evoked glutamatergic post-synaptic currents (eEPSCs) were obtained by TS electrical stimulation in the presence of 

GABAA receptor antagonist bicuculline. The neurons were classified according to the standard deviation (SD) of latency for 

eEPSCs, as 2nd-order neurons (latency SD250 µs). ). CIH selectively reduced the amplitude of eEPSCs in 2nd-order neurons 

(325 ± 22 vs. 187 ± 10 pA, n=58; P< 0.05) while the estimated number of afferent fibers was greatly reduced (24 ± 2 vs. 12 ± 1 

fibers, n=22, P<0.0001). 

 

Conclusions: 

 

These findings support the concept that CIH selectively depresses TS-evoked glutamatergic synaptic transmission on 2nd-order 

NTS neurons by a reduction in the number of functional synapses, probably due to a plastic homeostatic adaptation to the 

overexcitation of visceral afferents inputs in CIH rats. 
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Objectives: 

 

We evaluated the effects of an intravenous infusion of isotonic and hypertonic hydroxyethyl starch solutions on mean arterial 

pressure (MAP), electrolyte concentration and vasopressin concentration during experimental septic shock. 

 

Methods and Results: 

 

Cecal ligation and perforation (CLP) or sham surgery (SS) was performed on anesthetized male Wistar rats (250-300 g) fitted 

with catheters in the jugular vein and femoral artery. Volumetric expansion using an crystalloid isotonic solution (NaCl 0,9%; 

4ml/kg), isotonic hydroxyethyl starch solution (Iso-HES; colloid solution) (6% HES in a 0.9% NaCl solution; 4 ml/kg, 8 ml/kg, 

and 16 ml/kg), a hypertonic hydroxyethyl starch solution (Hyper-HES) (6% HES in a 7.5% NaCl solution; 4 ml/kg) or crystalloid 

hypertonic solution (NaCl 7,5%; 4ml/kg) was performed 6 hours after CLP or SS. MAP and electrolyte was measured for 30 

minutes and plasma vasopressin concentrations were measured 5 minutes after volumetric expansion. Six hours after the CLP 

surgery, MAP decreased (76.9±2.8 vs. SS: 103.6 ± 1.9 mmHg), and this decrease persisted for 24 hours (69.0 ± 4.0 mmHg vs. 

SS: 99.4 ± 2.7 mmHg). Intravenous infusion of crystalloid isotonic solution at 4 ml/kg no change hematocrit, but Iso-HES 

decreased the hematocrit (48.0 ± 1.2% to 44.7 ± 1.0%; 42.4 ± 1.1%; 39.2 ± 1.3% at 4, 8 and 16 ml/kg of Iso-HES, respectively; p 

 

Conclusions: 

 

Volumetric expansion with a crystalloid hypertonic solution or Hyper-HES (colloid hypertonic solution), but not with an isotonic 

solutions, increased MAP during CLP-induced septic shock, and this effect was mediated by vasopressin release. 
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Objectives: 

 

CNP plays a key role in the cardiovascular homeostasis. The vasodilatation induced by CNP has been mainly attributed to the 

activation of particulate guanylate-cyclase (GCp) and production of cGMP. It activates protein kinase G (GK), which can lead to 

the activation of K+ channels and inhibition of L-type Ca2+ channels in order to induce vascular relaxation. On the other hand, 

the endothelium can contribute to CNP-induced vascular relaxation via activation of receptor NPR-C in the endothelial cells that 

leads to an increase of the cytosolic calcium concentration [Ca2+]C, eNOS activation and NO0 production contributing to the 

vascular relaxation. Aim: To investigate the contribution of the endothelial cell-mediated factors to CNP-induced relaxation and 

the effect of CNP on L-type Ca2+ channels. 

 



Methods and Results: 

 

Methods and Results: Concentration-effect curves for CNP were constructed in intact-endothelium (E+) or denuded endothelium 

(E-) rat aortic rings pre-contracted with 100 nmol/L phenylephrine or 60 mmol/L KCl. The potency (pD2) and maximum effect 

(ME) were analyzed for CNP-induced vascular relaxation. The potency of CNP was lower in E- (pD2:7.90±0.16, n=5) than in E+ 

aorta (pD2:9.55±1.61, n=9) but without differences in the ME. In E+ aortic rings pre-contracted with KCl 60 mmol/L the 

relaxation induced by CNP was reduced (pD2:5.62±0.83, ME:64.2±5.3%, n=7). Incubation for 30 min with 100 µmol/L L-

NAME or NO0 scavenger (Hidroxycobalamine 10 µmol/L) reduced the potency of CNP (pD2:8.40±0.20, n=6) and 

(pD2:7.90±0.09, n=5), respectively. However, the inhibition of the soluble GC (sGC, ODQ 1 µmol/L) and GK protein (Rp-8-Br-

GMPc 3 µmol/L) had no effect on the relaxation induced by CNP. The contractile response induced by the Ca2+ ionophore 

BAY-k8644 (from 0.1nmol/L to 0.5 µmol/L), performed in Krebs solution containing 20 mmol/L KCl, was blunted by CNP. 

[Ca2+]c measured by the effect on the fluorescence intensity (%∆FI) of FLUO-3AM (10 µmol/L) in E+ aortic rings by confocal 

microscopy has shown that CNP (0.3 µmol/L) increased (%∆IF: 34.0 ± 5.6%, n=5) in the endothelial cells and reduced in (%∆IF: 

-27.2 ± 9.9%, n=5) in the vascular smooth muscle cells. 

 

Conclusions: 

 

Conclusion: The vasodilator effect of CNP involves the increase of [Ca+2]c in the endothelial cells that leads to activation of 

eNOS with consequent production of NO. NO would induce aorta relaxation by inhibition of L-type Ca2+ channels by sGC and 

GK independent way. 
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Objectives: 

 

Atrial natriuretic peptide (ANP) is circulating hormone of cardiac origin that play an important role in the regulation of 

intravascular blood volume and vascular tone. Evidence is accumulating from recent works that ANP synthesis and liberation can 

be directly affected by ovarian hormones. The aim of this study was to verify the effect of high-fat diet (HFD) and hormone 

replacement therapy (HRT) in blood pressure and plasma ANP levels of female ovariectomized spontaneously hypertensive rats 

(SHR).  

 

Methods and Results: 

 

Twenty-four 12-wk-old female SHR were ovariectomized or sham-operated. The animals were divided (6 per group) according 

to the diet received: high-fat diet (54.4% of fat) and standard diet (groups: OHFD: ovariectomized high-fat diet-fed rats, OSD: 

ovariectomized standard diet-fed rats, SHFD: sham-operated high-fat diet-fed rats and SSD: sham-operated standard diet-fed 

rats). Blood pressure was measured weekly. The rats were placed in metabolic cages by four consecutive days to verify urinary 

flow. In the last two weeks, the ovariectomized rats received hormone replacement therapy with 17β-estradiol (E2: 

5µg/0.1ml/100g weight) and control rats received vehicle (corn oil-VEH: 0.1ml/100g weight). After, the rats were sacrificed and 



blood was collected to determination of plasma ANP levels by enzyme linked immunosorbent assay. The urinary flow decreased 

in both ovariectomized rats and high-fat diet-fed rats compared to control group (SSD: 0.0036±0.0002; SHFD: 0.0011±0.0004; 

OSD: 0.0011±0.0002; OHFD: 0.0010±0.0005 uL/min, p 

 

Conclusions: 

 

Both ovariectomy and high-fat diet promote blood pressure increased and urinary flow decreased in SHR. The 17β-estradiol was 

capable to reduce the blood pressure only in standard diet-fed rats. These blood pressure reduction was accompanied by a 

significant increase in plasma ANP levels. These results suggest that ANP is involved in mediating the effect of estradiol on 

blood pressure reduction. However, these effects seem to be impaired in rats fed with high-fat diet. 

Keywords: ATRIAL NATRIURETIC PEPTIDE , BLOOD PRESSURE, ESTROGEN REPLACEMENT THERAPY , HIGH-
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Objectives: 

 

To evaluate the role of the endothelial enzymes eNOS and COX on the contraction induced by phenylephrine (PE) in 

normotensive (2K) and hypertensive (2K-1C) aortic rings with (E+) or without endothelium (E-). 

 

Methods and Results: 

 

METHODS: Aortic rings were isolated from male rats, previously operated (2K or 2K-1C). Concentration-effect curves for PE 

(in g of tension or perecentage of the contraction induced by KCl 60mM) in 2K and 2K-1C E+/E- aortic rings. After that, 

cumulative concentration-effect curves for PE were constructed in E+ 2K and 2K-1C aortic rings in presence of non- selective 

inhibitors of NOS (L-NAME 100μM) or COX (Indomethacin, INDO 10 μM) or their association. We have analyzed the efficacy 

(Emax) and potency (pD2) of the phenylephrine in inducing contraction. The experimental procedures were approved by the 

Ethics Commitee of the University of São Paulo (N° 156/2009).RESULTS: PE induced similar contraction (g) in normotensive 

and renal hypertensive rats E- aortic rings (2K Emax: 2.5±0.2g; pD2: 7.93±0.10; n=8 and 2K-1C Emax: 2.6±0.2g; pD2: 

7.89±0.08; n=9). However, PE was less potent in E+ 2K and 2K-1C aortic rings than in E- aortas. The Emax was reduced only in 

2K-1C rings (2K/ E+: 2.2±0.1g; pD2: 7.44±0.03; n=5 and 2K-1C/E+: 1.2±0.2g; pD2: 7.54±0.06; n=7; p 

 

Conclusions: 

 

Taken together, the non-selective inhibition of COX reduces the contraction in grams of tension for PE and KCl 60mM in E+ 2K 

aorta, but it does not alter the contraction in E+ 2K-1C aorta. In addition, the contraction to both PE and KCl in E+ 2K-1C aorta 

is already reduced as compared to E+ 2K aorta. However, the inhibition of the NOS abolishes the endothelial negative 

modulation with or without inhibition of the COX in E+ 2R and E+ 2R-1C aorta. Our results suggest that the activity of the NOS 



and the apparent inactivity of the COX can contribute to reduced contraction induced by PE in E+ 2K-1C aorta. 
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Objectives: 

 

LASSBio-1027 was synthesized using the prototype LASSBio-294, a potent vasodilator, as lead compound. The goal of the 

present work was to investigate the mechanisms involved in the vasodilatory activity of LASSBio-1027 in aortic rings and 

evaluate its action on the blood pressure of normotensive (Wistar Kyoto, WKY) and spontaneously hypertensive rats (SHR). 

 

Methods and Results: 

 

Methods: The protocols were approved by Animal Care and Use Committee at Universidade Federal do Rio de Janeiro. Thoracic 

aorta was dissected from male Wistar rats (240–280 g) and prepared for isometric tension recording. Aorta was cut in rings of 2–

3 mm and placed in vertical chambers filled with modified Tyrode solution. Preparations were stabilized under 1 g resting tension 

for 2 h and then, the contractile response to phenylephrine (10 µM) was measured before and after exposure to increasing 

concentrations of LASSBio-1027. A phenylephrine-induced contracture was followed by exposure to acetylcholine (10 µM) to 

test the integrity of the endothelium. To evaluate possible mechanisms involved in the vasodilation induced by derivative, aortic 

rings were pretreated with the following antagonists: L-NAME, inhibitor of nitric oxide synthase (100 µM), glibenclamide, 

inhibitor of potassium channels sensitive to ATP (5 µM), ZM 241385 selective antagonist of adenosine A2A receptor (100 nM), 

DPCPX selective antagonist of adenosine A1 receptor (100nM). Male WKY and SHR (13 weeks old) were intraperitoneously 

injected daily with a single dose of 20 mg/kg LASSBio-1027 for 14 days. Systolic (SP), diastolic (DP) and mean arterial pressure 

(MAP) were measured using a noninvasive method through the pressure meter (LE 5001, PanLab). For the histological analysis, 

aorta, heart, brain, liver, kidney, lung and skeletal muscle were excised, fixed in 10% formalin, embedded in paraffin and stained 

with hematoxylin and eosin. Results: LASSBio-1027 promoted vascular relaxation in a concentration-dependent manner, in 

which the concentration necessary to induce 50% of relaxation (IC50) was 6.9 ± 1.4 µM (n= 6). Removal of endothelium shifted 

the concentration-response curve to the right with a significant increase of IC50 to 154.7 ± 17.4 µM (n= 6; P 

 

Conclusions: 

 

The vasodilation induced by LASSBio-1027 is mediated by nitric oxide production, opening of ATP-sensitive K+ channels and 

involves the activation of adenosine A1 and A2A receptors. Reduction of blood pressure was observed during daily treatment 

with LASSBio-1027 in SHR indicating its potential as a new antihypertensive agent. 
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Objectives: 

 

Nitric oxide (NO) is the main endogenous vasodilator agent involved in the control of vascular tone. It was previously reported 

that NO released from the NO donor Ru[(terpy)(bdq)NO]3+ (Terpy) induces relaxation of rat aorta due to activation of soluble 

guanylyl-cyclase (sGC) and K+ channel. This relaxation is impaired in 2K-1C hypertensive rats. The aim of this study was to 

investigate the cellular mechanisms involved in the relaxation of the mesenteric resistance arteries induced by Terpy in 2K and 

2K-1C rats. 

 

Methods and Results: 

 

Concentration-effect curves for Terpy were constructed in endothelium-denuded mesenteric resistance arteries ( 

 

Conclusions: 

 

Terpy induces similar mesenteric resistance arteries relaxation from 2K and 2K-1C rats due to activation of sGC, G kinase, 

SERCA and activation of all K+ channel subtypes studied (KV, KATP, BKCa, SKCa and KIR). However, KV and BKCa are 

impaired in 2K-1C hypertensive mesenteric arteries. These results suggest that there may be a compensatory mechanism that 

overcomes the impairment of some types of potassium channel and maintain the Terpy-induced relaxation unchanged in 2K-1C 

mesenteric resistance arteries. 
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Objectives: 

 

Obesity is associated with white adipose tissue dysfunction, increased release of proinflammatory cytokines, insulin resistance 

and endothelial dysfunction. The effects of chemerin, a cytokine released by adipose tissue, on the vascular function as well as 

the mechanisms by which chemerin may interfere with the vascular function are unknown. We hypothesized that chemerin 

increases vascular responses to constrictor agents. We specifically determined whether: 1) chemerin changes vascular reactivity, 

2) these changes are mediated by effects on the endothelial cells or vascular smooth muscle cells, 3) the MAPKs contribute to the 

effects of this cytokine. 

 

Methods and Results: 

 

Isometric contraction was recorded in endothelium-intact and endothelium-denuded rat thoracic aortic rings (2-3mm). Vessels 

were incubated with chemerin (0.5ng/mL or 5ng/mL; for 1 or 24 hours) and contractions to Phe and ET-1 were evaluated. 

Vessels were also incubated for 30 min with a MAPK inhibitor (PD 98059, 1µM). The protein expression of ERK1/2 was also 

evaluated in aortic rings incubated with chemerin for 1h (0.5ng/mL). Chemerin (0,5ng/mL, for 1 and 24 hours; n=5-6 per group) 

potentiated the vasoconstriction induced by ET-1 [pD2 = 1h: 9,1±0,04 vs. 10.5±0,21 (p 

 

Conclusions: 

 

Incubation with Chemerin for 1 and 24 h increased the pressor response induced by ET-1. Furthermore, our data show that this 

cytokine also activates ERK1/2, because its inhibition promoted a similar response to the control, suggesting that the potentiation 

of the effect of ET-1 by Chemerin is this pathway dependent. Our studies suggest that the cytokine chemerin favors 

vasoconstrictor responses and this maybe implicated in obesity-induced vascular dysfunction. 
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Objectives: 

 

The prevalence of PAH in women is higher and its relationship with estrogen has been postulated. It has been reported that PAH 

in female rats are less severe due to protective effects of estrogen. The present study evaluated the effects of ooforectomy on the 

cardiovascular and respiratory systems in rats submitted to PAH induced by monocrotaline (MCT). 

 

Methods and Results: 

 

Wistar rats (200-220g) were divided in 4 groups: control (CON, saline treated, SC, N=26); MCT treated (60 mg/Kg/mL SC, 



N=30); ooforectomized treated with saline (OVX, N=34) or MCT (OVX+MCT, N=22). Bilateral ooforectomy was made 10 days 

before MCT or saline treatment. Four weeks after, cardiovascular recordings were made (PowerLab computerized system). 

Respiratory evaluation was made using whole body plethysmography chamber attached to a computerized system (BIOPAC). 

The effectiveness of the installation of PAH was evaluated through measurement of the right ventricular (RV) pressure and 

Pulmonary Index. A significant increasing of the peak systolic pressure was observed in: MCT compared to CON (45±1 vs 26±2 

mmHg, p 

 

Conclusions: 

 

The results showed that ooforectomy aggravates the PAH and suggest that ovarian hormones play a protective function in this 

PAH model. 
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Objectives: 

 

The aim of this study was to evaluate the effects of usnic acid on cardiac cellular contractility and intracellular calcium transient. 

 

Methods and Results: 

 

Fifteen-week-old male Wistar rats (n=7) were anesthetized with sodium pentobarbital (100 mg/kg i.p.) and the heart was quickly 

removed. Ventricular cardiac cells were enzymatically isolated and incubated 5 min with usnic acid (concentrations used: 1nM, 

10nM, 100nM e 1µM). In all experiments single cardiomyocyte 1 Hz contractions were elicited in response to field electrical 

stimulation (5 ms and 20 V). Cell shortening was measured using a video motion edge detector method. Intracellular global 

calcium transients [Ca2+]i were measured in a confocal microscopy (fluo-4 AM; 5 µM; 20min). Differences in cell shortening 

and [Ca2+]i were tested by Anova test. Related to controls cells (n=71), usnic acid decreased cellular contractility in all 

concentrations used (1nM = 22%, n=50; 10nM = 24%, n=59; 100nM = 22%, n=68; 1uM = 37%, n=69). Also, usnic acid 

decreased [Ca2+]i (1nM = 30%, n=80; 10nM = 26%, n=80; 100nM = 28%, n=80; 1uM = 28%, n=80). For statistical analysis was 

adopted p < 0,05. This study was approved by the Ethics Committee # 073/2010 (CEPA/UFS). 

 

Conclusions: 

 

Usnic acid decrease both cellular contractility and intracellular calcium transients in ventricular cardiac myocytes. 
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Objectives: 

 

The PVN plays a pivotal role in the control of autonomic function. Studies have shown that PVN neurons projecting to the 

RVLM express P2X receptors. Our previous data have demonstrated that ATP induces an increase in sympathetic activity in a 

dose-dependent manner at the PVN level, which is attenuated by PPADS, a P2 purinoreceptor antagonist, previously injected at 

the same brain site. The aim of the current study is to investigate a possible interaction between purinergic and glutamatergic 

systems in the PVN on lumbar sympathetic nerve activity (LSNA) in an in situ artificially perfused rat preparation. 

 

Methods and Results: 

 

Male Wistar rats (50-70 g) were deeply anesthetized with halothane, decorticated and arterially perfused with a Ringer‟s solution 

at 31oC. Recordings of phrenic nerve (PNA), LSNA, heart rate and perfusion pressure were monitored. Three-barrelled glass 

pipettes were filled with L-glutamate (L-glu, 10 mM), ATP (25 mM), PPADS (5 mM), Kynurenic acid (KYN, 100 mM) for 

injection into the PVN (volume at 100 nL). Unilateral microinjection of ATP into the PVN induced an increase in the LSNA 

(72±7 %, n=6), which was significantly attenuated by previous injection of a non-selective ionotropic glutamate receptor 

antagonist, KYN (53±5 %, n=7, p 

 

Conclusions: 

 

Taken together, our data suggests that ATP is involved in the control of the LSNA via P2 receptors at the PVN level and the 

glutamate could act as a co-transmitter at this hypothalamic nucleus in order to control the autonomic function. However, 

elucidations of the precise role of this purinergic-glutamatergic co-transmission in the physiological context still await further 

investigation. 
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Objectives: 

 

Recently important heart diseases have been associated with mutations in sarcomeric thin filaments from cardiomyocytes. 

Examples, such as R278C, F110I, I79N, which are mutations in cardiac Troponin T, have already been described in human hearts 

and can lead to Familial Hypertrophic Cardiomyopathy. However, electrophysiological parameters as action potential alterations 

and/or ionic channels need further investigation. So, this work aims to electrophysiologically characterize cells from transgenic 

animals carrying Troponin T in its wild type (WT) form and compare them with the single point mutated R278C, F110I and I79N 

cardiac troponins. 

 

Methods and Results: 

 

Mice aging from 3 to 6 months (N=10), expressing either WT or mutated (R278C, F110I, I79N) Troponin T were used. . They 

were sacrificed in a CO2 chamber followed by cervical dislocation. After this, the hearts were excised and the Right and Left 

Ventricles, RV and LV respectively, were dissected with aid of a magnifying glass. Samples were kept in a chamber superfused 

with TYRODE solution warmed to 35ºC and bubbled with O2. A bipolar electrode was used to trigger Action Potentials (AP) in 

speficic frequencies (SF, stimulation frequency). The intracellular recording was made through the endocardial face impalement 

with a glass microelectrode filled with KCL 3M. To analyze AP modifications, we measured Resting Potential (RP), Action 

Potential Amplitude (APA) and Action Potential Durations at 30, 50, 70 and 90% of total repolarization, (APD30, 50, 70 e 90, 

respectively). Statistical analysis were made with one-way ANOVA followed by Bonferroni‟s post-test. We considered p 0,05.  

 

Conclusions: 

 

So, until now we observed electrophysiological differences in action potential durations from mutated cardiomyocytes. However, 

more experiments are in curse in order to allow us to establish a correlation between this phenomenon and arrhythmic events 

related in patients carrying these mutations. 
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Objectives: 

 

Obesity and associated metabolic disorders such as dyslipidemia, hypertension, insulin resistance, and type 2 diabetes are clearly 

associated with the development of vascular dysfunction, compromising the response to angiotensin II (AngII), a vasoactive 

peptide that can activate intracellular signaling pathways like mitogen-activated protein kinases (MAPKs). Recent studies have 

demonstrated an increased activation of MAPKs in obese tissues that control the energy homeostasis. Considering this, we 



hypothesized that alterations in AngII-mediated responses in the vessel could be related to increase in MAPKs signaling. 

Therefore, the aim of the present study was to investigate the role of MAPKs in the response to AngII in resistance mesenteric 

arteries of monosodium glutamate (MSG)-induced obese rats (Ob). 

 

Methods and Results: 

 

Wistar rats received MSG (4.0g/kg, s.c.) from 2nd to 6th day after birth. They were used at the age of 16 weeks. For the 

characterization of obesity the Lee's obesity index was calculated as follows: body weight1/3 (g)/nasal-anal length (cm) x 100. 

Third-order branches mesenteric arteries were dissected, cut in 2mm segments and mounted in a wire myography. Vessel wall 

tension and diameter were normalized following the standardized method by Mulvany and Halpern. Concentration-effect curves 

(CEC) to AngII (0.1 - 100nM) and to norepinephrine (NE, 1nM - 30µM) were performed in artery segments with (E+) or without 

endothelium (E-). For the study of AngII-induced responses, the preparations were precontracted with NE (0.3 µM) before the 

CEC were performed. The AngII- and NE-induced responses were also evaluated in the presence of ERK1/2, JNK, or p38 

MAPKs inhibitors (1µM) (Pd98059, Sb203580 and Sp600125, respectively). The results were calculated as % of KCl (120 mM)-

induced responses. CEC were compared by two-way analysis of variance. At the age of 16 weeks, Ob rats presented higher Lee 

index when compared to control rats (Ob:30.5±0.2*, C: 28.6±0.2, n=10). In endothelium-intact mesenteric arteries, a lower 

response to AngII (100nM) was found in Ob rats (Ob: 42.1±5.1*, C: 56.3±1.6, n=6). Because we did not observe any difference 

between C and Ob rats in the response of denuded arteries to Ang II, the studies were carried out in intact arteries only. The 

MAPKs inhibitors did not change the AngII- and NE-induced responses in C rats. However, in Ob rats, the inhibition of ERK1/2 

corrected the reduced response to AngII (Ob+Pd: 52.0±7.2, n=6). Inhibition of JNK and p38MAPKs reduced even more AngII 

(10nM) response in Ob rats (Ob+Sb: 15.7±4.4*, n=8; Ob+Sp*: 9.3±2.6, n=5). NE-induced responses in both E+ and E- arteries 

were not modified by either obesity or inhibition of MAPKs.*p 

 

Conclusions: 

 

Obesity induced endothelium-dependent alterations of vascular reactivity in rats, characterized by lower vasoconstrictor response 

to AngII. The alteration was specific for this agent since the response to NE was not altered. Based on the effect of the inhibitors 

we demonstrated that ERK1/2 contributes to lower response to AngII while JNK and p38 MAPKs contribute to maintain the 

response to AngII in obesity. 
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Objectives: 

 

In the heart, the existence of an electrical memory was firstly reported by Rosenbaum et al. (1982), but Rios et al. (1975) and 

Moreira et al. (1977) were those that firstly described the existence of contractile memories in the amphibian myocardium. These 

authors developed a mathematical model for representing such phenomenon. In the present study, we aimed to characterize two 

kinds of contractile memories occurring in the mammalian myocardium. One of them, depresses the tissue (depressant memory, 

DM) and the other one acts by stimulating it (the excitatory memory, EM). The pivotal rationale guiding this work was: when the 

heart is challenged by changing the environment sources like nutrients, chemicals, etc., its behavior changes in order to optimize 

the energy expenditure associated with its contractility. This adaptation process allows to be reached a new state of dynamic 



equilibrium. In order to express such behavior, the tissue creates contractile memories for adjusting the amplitude of myocardial 

forces. This is provided by balancing the load of DM and EM available at each myocardial beat. 

 

Methods and Results: 

 

The expression and accumulation of these memories were studied in the guinea pig atria submitted to the experimental protocols 

described previously by Seed & Walker (1988), Shimizu (2000), and Conde-Garcia(not published). The expression and 

accumulation of myocardial memories were described by employing two static descriptors, LODMmax and LOEMmax. They 

stand for the maximum load of DM and the maximum load of EM, respectively. Furthermore, another pair of dynamic descriptors 

was also used to measure the maximum rate of erasing of the depressant memory (MREDM) and the other one to measure the 

maximum rate of erasing of the excitatory memory (MREEM). The static descriptors represent the transference of load of both 

memories but the dynamic descriptors were related to the rate of erasing of such memories. The raising the external potassium 

from 2.7 to 7.0 mM did not modify (n = 4) LODMmax that changed from 82,09 ± 1,58 to 81,56 ± 2,01% (p > 0,05), LOEMmax 

from 83,36 ± 0,56 to 90,12 ± 17,92% (p > 0,05), MREDM changed from -1,36 ± 0,67 to -1,13 ± 0,42gf/s (p > 0,05), and MREED 

from -2,09 ± 1,65 to -1,56 ± 1,41gf/s (p > 0,05). The increase of extracellular calcium from 1,37 to 5,47mM (n = 3) reduced 

LODMmax: from 87,56 ± 2,33 to 63,83 ± 3,78% (p < 0,05); LOEMmax from 84,36 ± 0,54 to 13,91 ± 0,11% (p < 0,05); 

MREDM from -2,58 ± 0,71 to -1,20 ± 0,37gf/s (p < 0,05) and MREEM from -0,90 ± 0,13 to -0,34 ± 0,05 gf/s (p < 0,05). Adding 

5mM cafeine to the bath solution also reduced LODMmax from 79,88 ± 3,48 to 56,68 ± 6,62% (p < 0,05); LOEMmax from 

77,14 ± 1,02 to 28,54 ± 2,11% (p < 0,05); MREDM from -1,78 ± 0,50 to -0,60 ± 0,10 gf/s (p < 0,05), and MREED from -1,74 ± 

0,64 to -0,33 ± 0,14 gf/s (p < 0,05). 

 

Conclusions: 

 

1. contractile memories are a phenomenon apart from the electrical memory; 2. In the experimental condition employed in this 

work, a given beat receives both depressant and excitatory information that were built by the last ten beats; 3. The expression and 

accumulation of DM and EM are affected by the intracellular calcium transient. 
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Objectives: 

 

Silicosis is an occupational disease caused by exposure to crystalline silica. After been inhaled, silica particles deposit in alveolar 

epithelium and then activate macrophages and consequently induce pulmonary inflammation and fibrosis. In addition, silica dust 

and inflammatory factors could translocate respiratory membrane and reach the systemic circulation. Thus, the aim of the present 

study was to investigate aortic and airway reactivity after intratracheal instillation of silica. 

 

Methods and Results: 



 

Twenty male Wistar rats (3-mo-old) were anesthetized with ketamine and xylasine (80 and 5 mg/Kg, respectively) and received 

an intratracheal instillation of either 200 µL of sterile saline (0.9% NaCl, Control group) or 200 mg of silica dioxide suspended in 

200 µL of saline (Silica group). Fifteen days after instillation, the animals were exanguinated and, then, distal trachea and 

thoracic aorta were isolated and sliced in ~3 mm long segments to study the reactivity to contractile and relaxating substances. 

Concentration-responses curves were evaluated by 2-way ANOVA and values of maximal response (Emax) were calculated by 

GraphPrism software. Values of *pvs. Control group were considered statistically significant. In tracheal rings, neither the 

contractile response to KCl (60 mM) nor the concentration-response curve to carbachol (10-8 - 3x10-5 M) were modified by 

silica. In addition, isoproterenol (10-9 - 3x10-5 M)-induced relaxation was not significantly modified by silicosis in this airway. 

However, in aortic rings, silica-treated group showed significant enhanced contractile response to KCl (10 - 125 mM; Rmax: 

Control= 7.72 ± 0.28 vs. Silica= 9.28 ± 0.28* mN/mm) and to the α-adrenergic agonist phenylephrine (10-9 - 10-5 M); Rmax: 

Control= 6.8 ± 0.52 vs. Silica= 8.7 ± 0.84* mN/mm). Acetylcholine (10-9 - 10-5 M)- and sodium nitroprusside (10-10 - 10-6 M)-

induced relaxation were not significantly modified by acute silicosis. Histological analysis revealed silicotic nodules in the lung 

tissue of silica-instilled rats confirming the development of silicosis in these animals. 

 

Conclusions: 

 

Our results suggest that acute silicosis did not modify the reactivity of the trachea. On the other hand, silica instillation increased 

the contractile responses of aorta, without changes in endothelium-dependent and -independent vasodilatation. Thus, acute 

silicosis could induce dysfunction of a systemic artery. The mechanisms involved in these alterations are not clear yet and should 

be further explored. 
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Objectives: 

 

Objective: The Ultrasonic therapy (UST) increases the risk for cardiovascular events, leading to an increase in mean arterial 

pressure (MAP) and reduction of heart rate (HR). In order that the ultrasonic therapy has been used in clinical practice, it 

becomes interesting to search for resources that may prevent or mitigate its deleterious effects. Thus, the aim of this work was to 

assess the effect of ultrasound on glycemic profile of castrated rats. 

 

Methods and Results: 

 

Methods and results: Wistar rats were used (250-300 g), divided into 4 groups: 1)C, (n = 6), 2)UST (UST, n = 6), 3)castrated 

(CC, n = 6),4) UST + castrated (TC, n = 6). Groups 3 and 4 were subjected to castration, consisting in the removal of the ovaries. 

Only after 10 days of castrated, the rats were treated with ultrasound. The UST was performed once a day, for 3 min, for 10 days, 

but with the range of two days every 5 sessions (1W/cm²; MHz, 32Hz; 10%). Blood glucose measurements were performed on 

day 0, fifth and tenth day of treatment. Results were expressed as mean ± standard error of mean (SEM), by T Student Test. P-

values of  



 

Conclusions: 

 

Conclusion: Our results indicate that the ultrasonic therapy has a hyperglycemic effect and these effects were exacerbate by 

disability estrogenic. 
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Objectives: 

 

Aim: This study aimed to investigating whether the matrix-metalloprotease two (MMP-2), found inside the vascular lumen, can 

leave this compartment and cross the endothelium and vascular smooth muscle layer on aortic segments isolated from New 

Zealand rabbits 

 

Methods and Results: 

 

Methods: Experimental protocols followed standards and policies of the School of Medicine of Ribeirão Preto, University of São 

Paulo‟s Animal Care and Use Committee (120/2010). New Zealand rabbits (3.04 kg + 0.20) were killed and exsanguinated by 

inferior cava vein and thoracic aorta (4 cm) was isolated. The aorta was divided into two rings of 2 cm each one, and one of this 

was filled with Krebs solution (control), while the other was filled with Krebs containing 60 ng of recombinant MMP-2. Both 

ends of the vessel were clipped, and the prepared vessels were maintained in a Krebs solution saturated with a carbogenic mixture 

(95% O2/5% CO2) at 37º C for 30 minutes. After incubation, vessels were frozen in OCT, 4 µm sections were prepared, and the 

quantity of MMP-2 was assessed by immunohistochemistry, while the gelatinolytic activity was measured by quantification of 

fluorescence intensity in sections prepared for in situ zymography. For the quantification of the results, it was used the software 

Image J. Data represent mean ± S.E.M and the results were statistically analyzed using Student t test (P+ 2.74 U, n=5) than in 

control vessels (21.66 + 2.13, n=4) (P+ 0.33 U, n=4) (P 

 

Conclusions: 

 

Conclusion: The addition of recombinant MMP-2 results in increased quantities of this protein in all layers of the vascular wall, 

as well as increased gelatinolytic activity throughout the vessel, indicating that this protease can probably cross the aorta layers 

when entering the wall from the lumen. 
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Objectives: 

 

The medial amygdala nucleus (MeA) is part of neural circuitry implicated in the physiological responses to stress. It has been 

shown that histaminergic pathways may be involved in the modulation of cardiovascular functions during hemodynamic 

challenges (Shock, 20(4):332,2003). MeA presents histaminergic receptors and receives histaminergic projections from 

tuberomammillary nucleus, the center of histamine production in the brain. Therefore the aim of this study was to investigate the 

effect of histaminergic H1 blockade in MeA on blood pressure and heart rate responses to restraint stressed rats. 

 

Methods and Results: 

 

Male Wistar rats (280-310 g) were anaesthetized with Ketamine/xylazine (80/11.5 mg/kg i.p) for guide cannula implant in the 

MeA. For blood pressure recording, an arterial catheter, filled with heparinized saline (100 IU/ml), was implanted in the left 

carotid artery 24 hours before the experiments. At the experimental session, after 30min of baseline blood pressure record, the 

rats received microinjections of H1 antagonist, mepyramine (200, 100 and 50 nmol), or saline 0.9% in a 0.2 µl volume into MeA. 

The rats were submitted to 45 min of restraint stress, 15 min after drugs microinjection. The pulsatil arterial pressure was 

recorded for additional 15 min at post-stress recovering period. At the end of the experiments the animals were anesthetized, 

submitted to a transcardiac perfusion with saline followed by 10% formalin and have their brain removed for histological 

procedure. Only data from animals whose guide cannulas were in the MeA were considered. The data are expressed as delta of 

mean arterial pressure (MAP) and heart rate (HR) calculated from the basal values and submitted to two-way ANOVA followed 

by the post-hoc Bonferroni test (p < 0.05). Mepyramine injections into MeA were able to block the stress-evoked pressor 

response in a dose-dependent manner. At the dose of 200 nmol, mepyramine totally blocks the pressor response to stress (MAP = 

3.9 ± 1.7 mmHg; n = 7), when compared control saline-treated rats submitted to stress (MAP = 28.0 ± 1.8 mmHg; n= 10; p 

 

Conclusions: 

 

The data show that histaminergic H1 receptors in the MeA is involved in pressor responses during restraint stress in rats, although 

may not be implicated in the tachycardiac response stress. 
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Objectives: 

 

The present study was performed to determine the effects of chronic treatment with tamoxifen on coronary vascular reactivity of 

spontaneously hypertensive rats (SHR). 

 

Methods and Results: 

 

Female SHR were divided into four groups (N = 7): sham-operated (SHAM), sham-operated and treated with tamoxifen (10 

mg/kg) by gavage for 90 days (TAMOX), ovariectomized (OVX), and ovariectomized and treated with tamoxifen 

(OVX+TAMOX). Mean arterial pressure (MAP), heart rate (HR), baseline coronary perfusion pressure (CPP) and coronary 

vascular reactivity were determined. The MAP was significantly higher in OVX (191 ± 3 mmHg) than in SHAM group (168 ± 3 

mmHg). The tamoxifen decreased but did not normalize MAP (173 ± 1 mmHg) in the OVX+TAMOX group. MAP (161.5 ± 2 

mmHg) was not decreased in TAMOX compared to the SHAM group (p < 0.01). The OVX+TAMOX rats exhibited a significant 

decrease in HR (386 ± 7 bpm) compared to the SHAM and OVX groups (p < 0.05 and p < 0.01, respectively). Baseline CPP was 

significantly higher in OVX+TAMOX (136 ± 3.6 mm Hg) than in SHAM (119 ± 2 mm Hg) rats. In OVX rats, castration caused a 

significant reduction (p < 0.05) in baseline CPP (98 ± 1.8 mm Hg) relative to that of SHAM rats. The baseline CPP in TAMOX 

group (130 ± 1.5 mmHg) that was significantly greater than that of SHAM rats (p < 0.05). The coronary vascular reactivity of the 

OVX + TAMOX group showed smaller vasoconstrictor responses to acetylcholine when compared to the OVX group (P 

 

Conclusions: 

 

Tamoxifen, when combined with OVX, was able to attenuate the vasoconstriction induced by acetylcholine and increase the 

adenosine-induced vasodilatory response, as well as to reduce the MAP, suggesting beneficial effects of tamoxifen therapy on 

coronary vascular reactivity, after menopause. 
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Objectives: 

 

Paraquat (PQ) is a toxic herbicide that induces acute lung injury (ALI) characterized by severe pulmonary inflammation. 

Vascular disorders are present and contribute to increased mortality in ALI patients. We aimed to investigate the consequences of 

pulmonary inflammation to systemic vascular functioning in rats with ALI induced by paraquat. 

 

Methods and Results: 

 

10-12 weeks old Wistar rats received an i.p. dose of paraquat (20 mg/Kg) that induces ALI or vehicle (saline). Vascular reactivity 

in aortic rings was assessed in an organ bath using isometric transducers. Nitric oxide (NO) production was achieved by 

fluorimetry using 2,3-diaminonaphtalene; NOS expression and localization were evaluated by Western blot and 

immunofluorescence. We also performed the count of total and differential number of cells on blood and measured cytokines on 

serum by ELISA. Experimental protocols were approved by the animal ethics committee of UFMG (protocol # 051/08).The total 

blood cell count was not different between groups (Control = 357±13.7; ALI = 338.4±24.9), but neutrophils were significantly 

increased in the blood of ALI animals (Control = 218.4±7.178; ALI = 302.8±19.93), suggesting a systemic inflammation. Serum 

INF-gamma and IL-1 beta concentration was not different between groups. However, we observed a strong increase in TNF-

alpha concentration in the serum of ALI animals (Control=0.89±0.78; ALI=4.57±1.18). The relaxant response of aortic rings to 

acetylcholine was not modified in ALI animals compared to control (Emax control = 95.62±3.57%; Emax ALI = 95.82±1.54%). 

Conversely, contractile response to phenyleprine were reduced in ALI vessels (Emax control=11.20±0.26 mN/mm; Emax 

ALI=6.57±0.26 mN/mm). Endothelium removal, non selective inhibition of NOS with L-NAME (300 µM) and selective 

inhibition of iNOS with L-NIL (1 µM) restored contraction from ALI rats aorta to the same level as those of control animals, 

suggesting a role for iNOS in the reduced contractile response to phenyleprine in ALI rats. The basal production of NO was 

strongly increased in ALI aortic rings (Control=0.15±0.02 µM/mm; ALI= 0.40±0.05). L-NIL restored the basal value of NO from 

ALI aortas for the control level (control+L-NIL=0.15±0.07 µM/mm; ALI+L-NIL=0.067±0.04). Western Blot analyses showed an 

important increase in iNOS expression in ALI aorta, compared to control. Confocal microscopy showed increased iNOS 

immunostaining in endothelial cells of ALI aortas. 

 

Conclusions: 

 

Together our results suggest that the acute lung injury induced by paraquat produces a systemic inflammation with an increase in 

serum TNF-alpha concentration. TNF-alpha is probably stimulating an increase in the expression of iNOS in aortas endothelial 

cells from ALI rats. iNOS will then increase the basal NO production decreasing responsiveness of aortas to vasoconstrictors. 
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Objectives: 

 

To study the consequences of hyperhomocysteinemia (HHcy) on the contraction evoked by phenylephrine (PhE) in the rat 

cavernosum corpus, and to investigate the participation of superoxide anion in the modulation of this response. 



 

Methods and Results: 

 

Methods: This study was approved by Ethical Commission of the Campus of Ribeirão Preto/University of São Paulo (protocol 

number 10.1.364.53.3). HHcy was induced in male Wistar rats (60 days) by the daily administration of DL-homocysteine-

thiolactone (1 g/Kg body weight/day) into the drinking water for 15 days and control rats received water. Experiments were 

performed 15 days after the induction. Concentration-response curves for PhE (3.10-8 to 3.10-5 mol/L) were obtained in 

cavernosum corpus strips from control or hyperhomocysteinemic rats, in the absence or presence of the selective superoxide 

anion scavenger, tempol (10-3 mol/L). Superoxide levels were measured by confocal microscopy in cavernosum corpus loaded 

with the fluorescent dye, dihydroethidine (5.10-5 mol/L), before and after PhE addition (10-4 mol/L) in the absence or presence 

of the selective superoxide scavenger, tiron (10-4 mol/L). Results: PhE maximum effect (Emax) was augmented in cavernosum 

corpus from HHcy rats (Emax=16.15±0.67g/g; n=5) when compared to same parameter from control rats (Emax=10.15±0.28g/g; 

n=5). The pD2 values from hyperhomocysteinemic rat cavernosum corpus (pD2=5.28±0.02; n=5) was reduced when compared to 

control rat cavernosum corpus (pD2=5.41±0.02; n=5). In presence of tempol was observed the increase in the Emax values for 

PhE in cavernosum corpus of control rats (Emax=24.44±1.36g/g; n=5) and reduction in HHcy rats (Emax=7.92±0.90g/g; n=5). 

The pD2 values was reduced in cavernosum corpus from HHcy rats (pD2=5.09±0.08; n=5) when compared to the absence of the 

tempol. Tempol did not alter the pD2 value for PhE in control rats cavernosum corpus (pD2=5.34±0.04; n=5). The basal 

dihydroethidine-fluorescence intensity from cavernosum rings of HHcy rats was increased (FI=28.53±5.69U; n=5) in relation to 

control group (FI=5.36±0.59U; n=5). PhE did not alter the dihydroethidine-fluorescence intensity from cavernosum rings of 

control group (FI=6.07±2.85U; n=5) and HHcy group (FI=27.91±7.57U; n=5). Tiron reduced the basal dihydroethidine-

fluorescence intensity (FI= 1.51±0.03U; n=5) and PhE-induced fluorescence (FI=2.46±0.33U) in HHcy rats cavernosum corpus 

and not alter the basal dihydroethidine-fluorescence intensity (FI=0.89±0.27U; n=5) and PhE-induced fluorescence 

(FI=0.85±0.26U; n=5) from cavernosum rings of control group.  

 

Conclusions: 

 

HHcy induces contractile hyperreactivity to PhE in rats cavernosum corpus, which seems to be mediated by superoxide anion. 

The basal levels of superoxide are increased in rats cavernosum corpus by HHcy, which seems to be sufficient to mediated the 

functional alterations to PhE in HHcy. PhE was not able to induce the production of superoxide, suggesting that none enzyme 

involved in superoxide generation is activated in the alpha 1-adrenergic pathway. 
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Objectives: 

 

The injury to the endothelium seems to be the first event in the atherogenesis process and endothelial dysfunction has been 

identified as a determinant cardiovascular risk factor. Thyroid hormone (TH) has broad effects on the vascular system and is 

known to be protective against atherosclerosis. Then, the hypothyroidism has been evidenced as a predictor of pro-atherosclerotic 

events, although the molecular mechanisms are poorly defined yet. In the present study we investigated the effect of experimental 

hypothyroidism on the expression of endothelial dysfunction markers. 

 



Methods and Results: 

 

Male Wistar rats were randomized in three groups: control, sham and hypothyroid. Hypothyroidism was induced after 

thyroidectomy and methimazole treatment (5%) for 6 weeks. The animals were sacrificed and thoracic aortas removed to analyze 

the E-selectin and I-CAM protein levels by western blotting. Results were expressed as mean ± SD. Statistical analysis was 

performed by Student T test followed by Tukey‟s post- hoc test. p 

 

Conclusions: 

 

These results suggest that the relation of hypothyroidism and atherosclerotic events may be associated to endothelial dysfunction. 

Keywords: Hypothyroidism, Endothelial dysfunction, Thoracic aorta 
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Objectives: 

 

The fraction of Ca2+ released at a twitch (fractional release, FR) by the sarcoplasmic reticulum (SR) in the myocardium is 

regulated by the SR Ca2+ content ([Ca2+]SR) and the triggering transmembrane Ca2+ current (Am J Physiol 268:C1313, 1995). 

In this work, the FR regulation by [Ca2+]SR was analyzed in intact cells using the experimental model of the functionally 

isolated SR, in which the Ca2+ current was eliminated. 

 

Methods and Results: 

 

The amplitude of cytosolic Ca2+ transients (Δ[Ca2+]i) was measured with the Ca2+ indicator fluo-3 AM in left ventricular 

myocytes isolated from adult male Wistar rats. Transients were evoked by pulse-like application of 10 mM caffeine (100 ms 

duration at 0.07 Hz) dissolved in Na+-, Ca2+-free solution, which causes inhibition of the Na+-Ca2+ exchange, the major SR 

competitor for the cytoplasmic Ca2+. FR was calculated as the ratio of the variation of total [Ca2+] during the transients 

(Δ[Ca2+]T; calculated from Δ[Ca2+]I and Ca2+ buffering parameters) and [Ca2+]SR (estimated from Δ[Ca2+]T during 

complete SR Ca2+ release by prolonged (>1 min) application of caffeine). Different [Ca2+]SR values were attained by electric 

stimulation with 2, 5, 7 and 20 voltage pulses following SR Ca2+ depletion ( [Ca2+]SR varied significantly from 70 to 107 μM; 

p< 0.04; analysis of variance). FR varied significantly (p< 0.001) with [Ca2+]SR (from 0.02 to 0.51) in a non-linear fashion. This 

pattern was qualitatively similar to that observed in myocytes in which sarcolemmal Ca2+ current, rather than caffeine, was the 

trigger for SR Ca2+ release (Am J Physiol 268:C1313, 1995). A simple mathematical model of Ca2+ transport in cardiomyocytes 

was modified and optimized to simulate this experimental model. The model reproduced the non-linear relation between FR and 

[Ca2+]SR, although the value of [Ca2+]SR corresponding to FR equal to 0.5 was somewhat lower than that determined 

experimentally (77 vs. 89 μM). A possible explanation of this greater sensitivity in the model would be the lack of a caffeine 

diffusion term in the mathematical model, which might result in faster triggering of the SR Ca2+ release than observed 

experimentally. 

 

Conclusions: 

 



The present study demonstrates that the non-linear dependence of FR on [Ca2+]SR does not require release triggering by the 

Ca2+ current, and is probably determined by intrinsic SR load-release regulation. Results also point out the usefulness of this 

experimental model for the study of modulation of SR Ca2+ release without the influence of membrane currents. 
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Objectives: 

 

Obesity is an increasing prevalent chronic condition characterized by excessive accumulation of adipose tissue that causes 

adverse health consequences. Weight status results from the balance between energy intake and consumption; the latter is mainly 

determined by overall physical activity and by resting energy expenditure. This expenditure can also be modulated by thyroid 

hormones. The effects of exercise include hormonal changes that may last for hours and maybe summed along the time leading to 

chronic adaptations. Several studies have shown the exercise may alter thyroid function, but the results are contradictory and 

seem to depend on the intensity and duration of the exercise protocol, on the nutritional status, and on the time frame of samples 

after the exercise bout. Therefore, the aim of this study was to evaluate the acute and chronic effects of moderate exercises on 

thyroid function in obese rats. 

 

Methods and Results: 

 

Methods: Adult male Wistar rats were fed for 4 months with high-fat diet (27% of fat) or standard chow (4% of fat). Then, they 

were divided into: Experiment 1- submitted to a single bout of exercise in a treadmill for during 30 min at 60% of maximal 

velocity and a constant slope of 11%. The animals were sacrificed 30 min after the end of the exercise protocol and the blood was 

collected (Lean Control- C n=9; Lean Control 30min- C30min n=3; Obese- Ob n=4; Obese 30min- Ob30min n=3); Experiment 

2- submitted to a moderate physical training protocol in a treadmill during the last 2 months of diet, five times per week for 30 

min. After 24 hours of the training end, the animals were sacrificed and the blood was collected (Lean Control- C n=9; Lean 

Training- Tr n=9; Obese- Ob n=7; Obese/Training- Ob/Tr n=5). Serum total T3, T4 and TSH were measured by specific RIA. 

Results: The animals that received the high fat diet had a weight gain average of about 45% (C= 156.0±11.29 Ob= 

226.2±7.76***; ***P 

 

Conclusions: 

 

A single bout of exercise was able to modulate thyroid function in obese male rats. The serum total T3 level decreased 30 

minutes after the exercise in obese rats, returning to values similar to control group. The lean control group showed an increase in 

serum total T3 after training while no change was observed in the obese group, suggesting an adaptation of thyroid function to 

exercise training. 

Keywords: Exercise, Obesity, Thyroid Function 
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Objectives: 

 

Purpose: We conducted a study to examine whether physical exercise undertaken during the postnatal brain development could 

modify the seizure susceptibility later in life. 

 

Methods and Results: 

 

Methods: Male Wistar rats at 21 days of postnatal life (P21) were divided into two groups: exercise and control. Animals from 

exercise group were submitted to daily running on a treadmill between P21 and P60. Running time and speed were gradually 

increased over this period, reaching a maximum of 18 m/min for 60 min. Afterward, animals were not trained during the next 90 

days. This period “without stimulus” was used to analyze the influence of early physical exercise on seizures susceptibility 

induced by pilocarpine model of epilepsy (P150). Results: The occurrence of the first symptoms was significantly delayed in the 

exercise group. The latency to reach the status epilepticus and the number of animals that developed status epilepticus was not 

statistically different between the control and exercise groups. However, the intensity of pilocarpine-induced motor symptoms 

was significantly reduced in animals from exercise group when compared to control group. 

 

Conclusions: 

 

Conclusion: These findings suggest that early physical exercise can interfere positively in the later ictogenesis process, and 

support the hypothesis that physical activity practice at early ages may build a neural reserve capable to protect against brain 

disorders later in life. 

Keywords: exercise, development, brain, plasticity, seizure 
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Objectives: 

 

Despite the large amount of information on the effects obtained in response to aerobic protocols in rats, little is known about 

high-resistance training programs, making it difficult to characterize training protocols for laboratory animals. The aim of this 

study was to characterize a physical training protocol for rats, by jumps into water carrying an overload, evaluating: blood lactate 

concentration; plasma corticosterone concentration, serum creatine kinase (CK) activity; cross-sectional area of muscle fiber 

(CSAMF) and expression of myosin heavy chain (MHC) isoforms on soleus muscle. 

 

Methods and Results: 

 

Male Wistar rats (60 days old) were randomly divided into two groups: trained and untrained, with five subgroups each one 

(n=8⁄subgroup), corresponding to each week of protocol. Trained animals performed 4 sets of 10 jumps in water, 30 seconds of 

rest between sets, 50-70% BW-load, 5 days⁄week, 5 weeks. At the end of each week, blood lactate concentration was determined 

before and immediately after the exercise (YSI model 1500 SPORT), and forty-eight hours after the last training session animals 

were killed by decapitation. CSAMF and MHC isoform analysis were performed using hematoxylin-eosin staining and sodium 

dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE), respectively. Plasma corticosterone concentration and CK 

activity were determined using commercial kits (Assay Designs™ and Wiener™). Data were analyzed by repeated measure 

ANOVA, or by two-way ANOVA followed by Tukey test (Means±SEM; p 

 

Conclusions: 

 

Our data show that the physical training protocol used is predominantly anaerobic and when it is performed daily, without 

recovery intervals between sessions, there is no soleus muscle hypertrophy. Although the physical training protocol induced 

stress, it was observed a beneficial adaptation regarding muscle damage (CK) and also muscle fiber type transitions (MHC), in 

response to it. 
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Objectives: 

 

Aim: Inflammatory processes have a fundamental role in the pathophysiology of ischemic injury. Studies have shown that a 

marked increase in prostaglandin E2 (PGE2) levels can contribute to the pathogenesis of ischemia. The effects of PGE2 have 

been attributed to its ability to bind to E-prostanoid receptors (EP1, EP3 and EP3). Physical exercise has been recognized as an 

interesting neuroprotective strategy. Previously, we demonstrated that daily moderate intensity exercise, two-weeks of 20 

min/day of training, is able to reduce the damage in hippocampal slices from Wistar rats submitted to in vitro ischemia. It is 

reasonable to investigate the effect of protective exercise protocol on neuroinflammation parameters. The aim of this study was to 

investigate the effect of physical exercise on PGE2 levels and expression of EP1-3 receptors in rat hippocampus.  

 

Methods and Results: 

 

Methods and Results: Adult male Wistar rats were submitted to treadmill exercise for 20 min daily, exercise group (exe), or 

maintained in turned off treadmill for 5 min, sedentary group (sed), for 14 days. Rats were decapitated 1h, 18h, 3 and 7 days after 

the last training session, the hippocampus was dissected out and frozen in liquid nitrogen. The hippocampus was homogenized, 

centrifuged and the supernatant was obtained to biochemical assays. The levels of PGE2 were quantified using a kit (Cayman 

chemical, Prostaglandin E2 EIA kit-monoclonal, USA) and the expression of EP1-3 receptors were measured by slot blot 

immunoassay. Results were expressed as percentage of control (sedentary group of the each time). Data were analyzed by 

Student's t-test. The PGE2 levels was unchanged at short- and medium- term (sed 1h 100±5; exe 1h 99±13; sed 18h 100±6; exe 

18h 106±5; sed 3d 100±18; exe 3d 99±6), while we found a decrease in the levels of PGE2 significantly 7 days after the last 

training session (sed 7d 100±9; exe 7d 89±7; t-test, t=2.2, p=0.049). There was no significant difference in any analyzed EP 

receptors (EP1 = sed 1h 100±18; exe 1h 104±23; sed 18h 100±14; exe 18h 103±17; sed 3d 96±11; exe 3d 120±18; sed 7d 

100±10; exe 7d 96±18; EP2 = sed 1h 100±5; exe 1h 89±21; sed 18h 100±20; exe 18h 94±24; sed 3d 100±28; exe 3d 110±22; sed 

7d 100±10; exe 7d 131±36; EP3 = sed 1h 100±14; exe 1h 88±37; sed 18h 100±16; exe 18h 93±36; sed 3d 100±36; exe 3d 

100±16; sed 7d 99±6; exe 7d 121±28; t-Test).  

 

Conclusions: 

 

Conclusion: Our results indicate that neuroprotective exercise protocol in treadmill was able to decrease hippocampal PGE2 

levels at long term (7 days after the last training session) without any effects any effects on expression of EP1-3 receptors at any 

time point tested. We can propose that significant attenuation of PGE2 might contribute, at least in part, to the neuroprotective 

effects of exercise. 
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Objectives: 

 

Several studies have been showed that acute treatment with herbs such ginseng, coffee and green tea were able to promote an 

increase in running time of sedentary rats. Herbs with ability to increase exercise performance have been classified as adaptogens. 

Recents studies have show that Mate, Ilex paraguariensis, is capable of reversing the reduction in AMPK activation caused by a 



high fat diet in rats, acting regulatory effect on cellular energy metabolism. Despite this, no studies were found that evaluated the 

impact of ingestion of mate on the performance during exercise. The aim of the present study is to evaluate the effect of acute 

treatment with commercial extract of yerba mate in the performance of rats on the treadmill. 

 

Methods and Results: 

 

Wistar rat, with 60 days, weighting 349 ± 9g were used. The animals was adapted in a rodent treadmill for 10 minutes during 5 

Consecutive days (5min of rest followed by 5min with 17cm/s with velocity of 10° inclination). After the adaptation period, 

underwent a maximal test to determine the maximum running speed (MT). Seven days later, the animals were divided into two 

groups: exercised group treated with water (vehicle) and exercised group treated with extract from Mate (Mate) (1g/kg). Both 

groups were treated 30 minutes before exercise by gavage. The animals were subjected to a running exercise protocol to 

exhaustion at 70% MT and evaluated in oxygen consumption and time to exhaustion (ET). The basal metabolic rate and 

spontaneous activity of rats was evaluated, by a metabolic cage for both groups (vehicle and Mate). Statistical analysis was 

performed using unpaired t test and Two-way ANOVA. Treatment with Mate extract induced an increase of running time 

(Vehicle 119.6 ± 14.6 vs 138.9 ± 25.4 Mate), VO2 and VCO2 showed no statistical difference when compared with the vehicle 

group. The results showed a tendency to increase (p = 0.058) in oxygen consumption of animals during 24 hours in spontaneous 

activity (7.4 ± 2.8 vs 10.2 ± 0.8 mL / kg / min, respectively vehicle and Mate ), and this increase was not accompanied by 

increased total spontaneous activity (62,385 ± 26,081 vs 66849.5 ± 18731.12 Vehicle and Mate respectively), suggesting an 

increased on basal metabolism. 

 

Conclusions: 

 

These results suggest that acute treatment with a mate can promote improved performance in rats. 
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Objectives: 

 

It has been demonstrated in humans that abused children are highly prone to abuse drugs, such as anabolic steroids (AS) as 

teenagers and display violent behavior as adults. Considering a plethora of studies demonstrating that AS exposure induces to 

behavioral changes, specially, increased aggression, the aim of this study was to investigate whether prior social subjugation (SJ) 

paradigm in prepubertal phase, considered a direct bullying model by some authors, could affect AS effects on behavior and body 

weight gain (bwg) of adult rats. 

 

Methods and Results: 

 

Forty prepubertal male Wistar rats underwent (SJ group) or not (NSJ). Subjugation experience consisted of prepubescent males 

being placed in the home cage of an adult male (300-350g) for a 10 min testing period, five times a week, during 2 weeks. 

Subjugation was considered only when the adult rats displayed at least three aggressive events towards the prepubertal male. 

Three days later (adolescent phase), a subset of animals were randomly treated with testosterone propionate (TP, 15 mg/kg/day) 



or vehicle (Veh) s.c. for 10 consecutive weeks (2 times per week) originating 4 groups (10 rats/group): NJ+Veh; NS+TP; SJ+ 

Veh and SJ+TP. Aggressive and Open Field tests were perfomed 7 days after the last injection of TP or Vehicle. Body weight 

gain was weekly assessed and post-mortem study was performed in the end of the study (three days after the last injections). As 

expected, AS-treated rats without subjugation (NS+TP) showed increased body weight gain compared to control (NS+Veh) since 

the 3th week (1.8±0.04 vs. 1.52±0.05 x baseline value, P 

 

Conclusions: 

 

Our findings indicate that the social subjugation influences directly in the profit of weekly corporal weight to who is overwhelmd. 

Indicating that new studies must be carried through in order exactly to survey if after the closing of the administration of the 

testosterone propionate the effect they will go to last. 
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Objectives: 

 

Strenuous exercise produces a considerable amount of heat and elevates core temperature. The relationship between 

environmental temperature, exercise, core temperature and brown adipose tissue (BAT) iodothyronine deiodinase type-2 (D2) 

activity has not been evaluated so far. Previously, we described a decrease in liver D1 and BAT D2 after exercise that might be 

related to increased corticosterone serum levels. Thus, the aim of the study was to evaluate the role of corticosterone and ambient 

temperature in iodothyronine deiodinase activities, serum T3, TSH and corticosterone after an intense exercise session. 

 

Methods and Results: 

 

Male Wistar rats (200 -250g of body weight and 8 weeks old) were divided into groups (n = 8 each) according to exercise 

(exercise [Ex] or sedentary [S]), time of sacrifice (30 and 120 after exercise), drug treatment (Metyrapone [Met], a corticosterone 

synthesis inhibitor; or vehicle) or ambient temperature (20 or 30°C) as follows: sedentary (S), 30 and 120 min after exercise (Ex-

30 and Ex-120, respectively), sedentary that received Met (Met-S), rats that received Met before exercise and were sacrificed 30 

and 120 min after exercise (Met-30 and Met-120, respectively) at 20 ± 1°C. For the experiments with high ambient temperature 

(HAT - 30 ± 1°C), three more groups were performed: sedentary (S-HAT), 30 and 120 min after exercise (Ex-30HAT and Ex-

120HAT, respectively). Met (50mg⁄Kg) was administrated six and three hours before exercise subcutaneously. Exercise consisted 

of 20 minutes of treadmill running at 75% of maximal aerobic capacity after individual test. The rectal temperature (before and 

right after exercise) and, BAT, hypothalamus and pituitary D2 activity were measured. Met administration attenuated 

glucocorticoids elevation at 30 min post exercise (S = 238.8 ± 62.8; Ex-30 = 478.1 ± 46.9; Met-30 = 236.8 ± 36.6; p < 0.05). 

Hypothalamic D2 activity and serum TSH remained unchanged after exercise in all groups. Pituitary D2 activity decreased 30 

min after exercise (S = 7.4 ± 0.6 vs Ex-30 = 5.2 ± 0.4; p 

 



Conclusions: 

 

The decrease in serum T3 and increase in BAT D2 induced by exercise are not influenced by glucocorticoids elevation after 

exercise. High environmental temperature prevented BAT D2 response to exercise. 
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Objectives: 

 

The aim of this study was to evaluate the emotional behavior of female football amateur athletes after their football practice 

match versus the Brazilian female national team. 

 

Methods and Results: 

 

23 female athletes (21.9 + 1.9 old) from the local team of the city of Maringá answered a questionnaire - Profile of Mood States 

(POMS) regarding their humor behavior before and post a football practice match versus the Brazilian national team. The POMS 

consisted of six categories: fatigue, vigour, stress, depression, hostility and disorder. The data originated from the POMS is used 

to determine the Index of Current Emotional Balance (IEEA) calculating the positive factor (vigour), and subtracting it from the 

remaining ones (above-cited). The Ethic Committee in Human Research from the State University of Maringá approved the 

protocol of the study (175/2007). All the data was analyzed using the GraphPad Prism 4.3 software to determine the differences 

between the group average with a confidence interval of 95% (p 

 

Conclusions: 

 

Based on the data here presented we concluded that amateur athletes, knowing the superior technical ability of the opponent, 

present a relevant emotional distress. Such behavior is observed before and after the match and can be attributed to the emotional 

and physical distress. 
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Objectives: 

 

Obesity produced by hypothalamic injury, such as that obtained by neonatal treatment with monosodium L-glutamate (MSG), is 

characterised by hyperinsulinaemia without normal glucose uptake, which is due to severe tissue insulin resistance from 

dysfunction of the insulin receptor (IR) and its downstream signalling pathways. Insulin receptor substrate-1 (IRS-1) plays a key 

role in transmitting signals from the insulin receptor in several tissues including pancreatic beta cells. In both humans and 

experimental animals, deregulation of glucose homeostasis and insulin sensitivity/secretion were improved by exercise training. 

Nevertheless, the mechanisms underlying the changes in insulin signalling pathways are currently unknown. 

 

Methods and Results: 

 

Swim training of 90-day-old MSG-mice was used to evaluate whether signalling pathways of the IR and IRS-1 in islets are 

involved with the insulin resistance and glucose intolerance observed in this obese animal model. IR tyrosine phosphorylation 

(pIR) was reduced by 42% in MSG-obese mice (MSG, 6.7±0.2 arbitrary units (au); control, 11.5±0.4au); on the other hand, 

exercise training increased pIR by 76% in MSG-mice without affecting control mice (MSG, 11.8±0.3; control, 12.8±0.2au). 

Although the treatment with MSG increased IRS-1 tyrosine phosphorylation (pIRS-1) by 96% (MSG, 17.02±0.6; control, 

8.7±0.2au), exercise training also increased it in both groups (control, 13.6±0.1; MSG, 22.2±1.1au). 

 

Conclusions: 

 

Obesity has harmful effects on the insulin receptors from pancreatic islets by reducing their tyrosine phosphorylation, and 

exercise training can modulate this effect. 

Keywords: INSULIN RECEPTOR TYROSINE PHOSPHORYLATIO, MSG-OBESE MICE, PANCREATIC ISLETS, 
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Objectives: 



 

Observe behavior of salivary osmolality during a progressive test in basketball players. 

 

Methods and Results: 

 

Methods: 12 male athletes, average age of 24.8 ± 6.6 participated on this study. All the procedures were carried out at the 

Laboratory of Physiology of Effort (LABFISE)State University of Maringá (UEM), with temperature maintained between 

19°±1°C (mean± S.D) and relative humidity of 45% RH, after subject‟s consignment and according to University Standard 

Procedures (protocol nº 175/2007). The following parameters were measured as follow: body weight, height, body mass index, 

wingspan and salivary osmolality. The saliva was collected in appropriated tubes (Sarstedt, Germany) at rest and after the end of 

each stage of the progressive test. Only 7 athletes realized the treadmill (Super ATL, Inbrasport, Porto Alegre, RS). The 

osmolality was determined by an osmometer (Vapro 5520, Wescor, USA). Results: The athletes‟ BMI and wingspan were, 

respectively, 25.6 ± 3.59 and 2.00 ± 0.11 m (n=12).The average test was 22,1 ± 3,5 minutes. During the test there were no 

significant differences in saliva osmolality when comparing the resting values through the 4th stage of the test. However, 

osmolality increased significantly from the 5th stage (14 km/hr) of the test (117.3 ± 22.2 osm) until athletes reach the exhaustion 

point (132.0 ± 20.6 osm) (n=7). We also observed a positive correlation (r=0.62) between the speed of the test and the saliva 

osmolality.  

 

Conclusions: 

 

The intensity of exercise determined the salivary osmolality during a progressive test. There is a correlation between increased 

speed of increase in salivary osmolality. 
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Objectives: 

 

Attacks of hypoglycemia cause seizures, coma and death and carbohydrate ingestion or injection of glucagon are effective but 

ephemeral in the treatment of symptomatic events of hypoglycemia. Also noteworthy is that exercise per se increases the 

sensitivity of skeletal muscle to insulin and causes a deficiency of glutamine. Thus, the ability of glutamine dipeptide (GDP), as a 

precursor of glucose, to promote sustained recovery of blood glucose after completion of an acute exercise session and during 

hypoglycemia was investigated. 

 

Methods and Results: 

 

We conducted experiments in male Wistar rats fasted for 15 hours, subjected to an acute session of exercise on a treadmill with 

increasing speed every 2 min, from 0.5 m/s until fatigue. Regular insulin (1.0 U/kg) was administered intraperitoneally, triggering 

an episode of insulin-induced hypoglycemia (IIH). Subsequently, we tested the glycemic response to the GDP by offering oral 



doses of 12.5, 125 and 400 mg/kg and 1 g/kg. Blood glucose was monitored by tail vein for a period of 300 min. Although all 

doses worsened the hypoglycemia (p 

 

Conclusions: 

 

There is a clear association between exercise and GDP metabolism during IIH. The availability of GDP as an ergogenic aid for 

hypoglycemic individuals represents an effective route for the supply of glucose precursors in a dose-dependent form. Thus, the 

use of GDP under the conditions tested alert to the fact that this should be cautious and further studies are needed to clarify the 

mechanism of action of different doses of GDP in association with exercise during hypoglycemia. 
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Objectives: 

 

Reactive oxygen species (ROS) are naturally produced during cellular oxidative processes and may damage membrane lipids, 

proteins, and also nucleic acids. During exercise, ROS generation is increased due to increase on oxygen consumption. In order to 

avoid oxidative stress, the antioxidant system must be capable to adapt to the exercise demand. Aims: To evaluate the effect of 

swimming training in the activity of antioxidant enzyme and to evaluate the effect of swimming training on the oxidative damage 

and antioxidant enzyme activity in response to a single bout of maximum exercise. 

 

Methods and Results: 

 

In the first experiment, ten male C57Bl/6 mice, weighting 30±3,5 g at 5 to 6 weeks old, were randomly distributed into two 

groups: trained and non-trained mice. Mice from trained group were submitted to a swimming training protocol consisted on two 

daily sections, 90 minutes each, five days a week, during 5 weeks, with no workload. During this period non-trained mice were 

handled as often as the trained group. Forty-eight hours after the last training session animals were euthanized by cervical 

dislocation, gastrocnemius muscle was quickly excised. The activity of superoxide dismutase (SOD) and catalase (CAT) in 

skeletal muscle of trained mice were increased (p=0.018 and 0.002, respectively), compared to non-trained mice. However 

training did not altered the activity of GPx (p=0.086). In a second experiment, fifteen male C57Bl/6 mice were distribute into 

three groups: trained mice (T+E), non-trained (E) and control mice (NE). Mice from trained group were submitted to the 

swimming training protocol described above. Forty-eight hours after the last training session trained, as well as non-trained mice 

were submitted to a maximum progressive swimming test. Animals swam until exhaustion with an initial workload of 2% of 

body mass. Workloads were increased by 2% every 10 minutes, corresponding to 2% of mouse body mass. Exhaustion was 

defined as the point at which the mouse remained below the water surface for more than 4 seconds. Control mice were kept 

immersed in water for 20 minutes in contact with the tank bottom. Immediately after maximum exercise, or water immersion for 

non-exercised mice, animals were euthanized by cervical dislocation, gastrocnemius muscle was quickly excised. SOD activity 



was increased in (T+E), compared to (NE) in response to maximum exercise. No difference in SOD activity was observed 

comparing mice (E) and (NE). In opposite the activity of CAT was increased in (E) mice following maximum exercise (E versus 

NE), although no difference was observed comparing (T+E) and (NE) mice. GPx activity was increased in both (T+E) and (E) 

mice in response to maximum exercise. The effect of maximum swimming exercise on the levels of MDA in gastrocnemius 

muscle was also investigated. Data shows increased levels of MDA - malondialdehyde(p 

 

Conclusions: 

 

Swimming training can promote antioxidant enzyme adaptation in skeletal muscle, this is not sufficient to protect it from 

oxidative damage following a bout of maximum exercise, probably to an imbalance on SOD/CAT/GPx response to both chronic 

and acute exercise. 
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Objectives: 

 

The worldwide prevalence of non-alcoholic fatty liver disease (NAFLD) is presently estimated to affect 30% of the general 

population (Hepatology 40:1387, 2004). Sterol regulatory element binding proteins (SREBPs) have been described as master 

transcription factors that regulate enzymes responsible for the synthesis of fatty acids, and triglycerides (Cell 75:187, 1993). In 

addition, SREBP-1c plays a pivotal role in the dietary regulation of most hepatic lipogenic genes such as FAS, ACC, and 

stearoyl-CoA desaturase-1 (SCD-1). Based on the premise that obesity-associated NAFLD is primarily driven by high fat diet, 

inducing triglyceride accumulation within the liver, we argued that blocking the crucial transcription factor responsible for 

lipogenesis should reverse hepatic steatosis. The present study investigated level of SREBP-1c protein and related proteins in 

obese mice treated with SREBP-1c oligonucleotide to observe a reversal of NAFLD. 

 

Methods and Results: 

 

Swiss mice became obese after 8 weeks of feeding with chow containing 61kJ% saturated fat. After this period, one set of the 

animals was used to assess the molecular effects of SREBP-1c antisense oligonucleotide (ASO) treatment by immunoblot 

analysis in dose–response curve (0; 1.0; 2.0; 3.0; 4.0 nmol/day). After the dose-response curve (3.0 nmol/day) was determined, 

the animals were separated in Lean, obese mice (DIO) and obese mice were treated for 14 days with antisense (DIO/ASO). 

Twenty-four hours after the last injection the mice were killed and hepatic tissues were obtained to evaluate total plasma 

triglycerides and total liver fat. Samples containing 0.2 mg protein were blotted with anti-SREBP-1c, FAS, SCD-1, PPARã, 

ACC[Ser79] phosphorylation , CPT1, and [Thr172]-phosphorylation of AMPK antibodies. Haematoxylin staining of livers was 

used for histological analysis. Body weight, epididymal fat and glucose levels were not affected by one daily dose of SREBP-

1c/AS. However, total plasma triglycerides (61 ± 14%, n = 4, p< 0.05) and total liver fat (69 ± 15%, n = 4, p< 0.05) were 

significantly reduced. Also, this treatment inhibited SREBP-1c (84 ± 12%, n = 4, p< 0.05), and reduced expression of a series of 

proteins involved in lipogenesis, including FAS (4.6-fold), SCD-1(5.5-fold), increase ACC phosphorylation (3-0-fold) and CPT1 

expression (2.5-fold) when compared with DIO group. Moreover, mice treated with SREBP-1c/AS presented a significant 

reduction in macroscopic and microscopic features of hepatic steatosis.  



 

Conclusions: 

 

Our results demonstrate that the inhibition of SREBP-1c decreased the expression of lipogenic enzymes, reducing the 

accumulation of triglycerides and, finally, reversing hepatic steatosis. Thus, SREBP-1c is an attractive target for pharmacological 

therapeutics in fatty liver.  
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Objectives: 

 

Aim: The aim of this study was to evaluate the effects of aerobic exercise training and/or aminoguanidine (AG) treatment during 

8 weeks on the femoral responsiveness from type 1 diabetic rats. 

 

Methods and Results: 

 

Methods: Male wistar rats (180-200g) were divided into: control sedentary (C/SD), diabetic sedentary (DB/SD), diabetic 

sedentary-AG (DB/SD-AG), diabetic trained (DB/TR) and diabetic trained-AG (DB/TR-AG), n=8-10 per group. Type 1 diabetes 

(DB) was induced by streptozotocin (ip: 60 mg/kg). Run training (RT) was performed for 5 days/week, each session of 60 min, at 

a speed of 15 m/min and 0% grade and AG was given in the drinking water (1g/L), both treatments were performed for 8 weeks. 

Concentration-response curves for acetylcholine (ACh), sodium nitroprusside (SNP), cromakalin (CRO), phenylephrine (PHE) 

and tromboxane A2 analogue (U46619) were obtained in femoral artery. Blood glucose, total glycated hemoglobin (Hb-G), beta-

ketone levels, plasma nitrite/nitrate (NOx-), superoxide dismutase activity (SOD), catalase activity (CAT), malondialdehyde 

(MDA), carboxymethyl lysine (CML) were evaluated. The protein expression for eNOS, receptor for advanced glycation end-

products (RAGE), Cu/Zn-SOD, Mn-SOD, and p47phox subunit of NADPH oxidase were also determined. Results: Blood 

glucose, Hb-G and beta-ketone were increased in DB whereas RT reduced blood glucose about 8%. The potency (pEC50) and 

maximal responses (EMAX) for ACh were decreased in DB/SD (6.0±0.1, 6.3 fold,-62±2%) compared to C/SD (6.8±0.09,-

76±2%) while RT or AG treatment partly restored this reduction in DB/TR (6.4±0.06, 2.5 fold,-68±3%) and DB/SD-AG 

(6.4±0.07, 2.5 fold,-69±4%) and TR in combination with AG completely restored (DB/TR-AG: 6.7±0.05-76±2%). The pEC50 

for CRO was decreased in all DB groups that was not restored by RT or AG without changes in EMAX. Neither the pEC50 nor 

EMAX were modified for SNP, PHE and U46619. CAT was increased in DB/SD-AG, DB/TR and DB/TR-AG, but no changes 

were found in SOD. The NOx- levels were reduced in all DB groups whereas RT increased only in DB/TR. DB increased the 

MDA (ìM) levels in DB/SD (16±1) and DB/SD-AG (15±1) compared to C/SD (6±0.5) and RT reduced the values in DB/TR 

(10±1) and DB/TR-AG (11±1). CML (ng/ml) was increased in DB/SD (4.0±0.5) compared to C/SD (1.7±0.1) and RT and/or AG 

reduced the values in DB/SD-AG (2.9±0.2), DB/TR (2.8±0.3) and DB/TR-AG (2.1±0.2) groups. The protein expressions for 

RAGE, Cu/Zn-SOD and p47phox were not modified in all groups. DB decreased eNOS expression and RT restored in DB/TR 

and DB/TR-AG. AG treatment increased the Mn-SOD expression in DB/SD-AG and DB/TR-AG. 



 

Conclusions: 

 

Conclusion: TR associated with AG treatment prevented the endothelial dysfunction as well as plasma oxidative stress markers 

promoting a health beneficial effect in this experimental model. 
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Objectives: 

 

Metabolic syndrome (MS) is defined by a set of physiological and metabolic abnormalities, including central obesity, impaired 

glucose tolerance, dyslipidemia and hypertension. Several studies have demonstrated the ability of exercise to reverse several risk 

factors associated with MS. However, the optimal level of exercise needed to prevent and treat these abnormalities is not yet fully 

defined. Our study aims to investigate the influence of weekly frequency of physical exercise on components of Metabolic 

Syndrome (MS) in Wistar rats fed high fat diet. 

 

Methods and Results: 

 

Methods: Twenty six weeks-old Wistar rats were submitted to normal (CON, n = 4) or high fat diet (HFD, n = 16). Animals that 

fed HFD were divided into three groups: sedentary (HFD SED, n = 4); exercise training 3 times per week (HFD + TR 3x, n = 6) 

and 5 times per week (HFD + TR 5x, n = 6). The training was performed on a treadmill, with duration of 60 minutes per 12 

weeks. The time to exhaustion of the animals was assessed through maximal incremental test (MIT). Metabolic parameters such 

as fasting glucose and weight of retroperitoneal and epididimal fat were evaluated. Systolic blood pressure (SBP) was accessed 

by the tail-cuff plethysmography method. Results: Physical exercise induced reduction in fasting glucose levels (83.0 Â± 1.7 and 

82.2 Â± 3.7 vs 130.3 Â± 13.4 7mg/dL, p  

 

Conclusions: 

 

These results suggest that the frequency of 3x or 5x are equally effective in reducing fasting blood glucose and systolic blood 

pressure in animals submitted to HFD, but only the higher frequency were capable of reducing retroperitoneal fat. 
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Objectives: 

 

Passive or static stretching (ALMP) is often used in rehabilitation programs and in sports; however, the morphological changes 

occurred are not very clear, especially after prolonged immobilization. This study aimed to examine the muscle morphological 

and functional changes produced in response to three weeks of ALMP in an animal model of prolonged immobilization of hind 

limb (HL) in the short range.  

 

Methods and Results: 

 

For this purpose, 32 rats (Wistar) were used and divided in 4 groups (n = 8 each): A- control group (CONT), B – immobilized 

group for 21 days (IMMOB), C - remobilized group for 21 days (FREE), D - elongated group for 21 days (ELONG). The 

variables evaluated were body weight and muscle mass, muscle and bone length, number of myofibrils and quantity of collagen, 

determined by histomorphometry muscle by color contrast. The morphological variations between all the experimental groups 

were compared. The IMMOB of the femoral biceps in shortened position produced important muscular atrophy with 

compensatory hyperplasia, and increase (P 

 

Conclusions: 

 

Based on these results, it was concluded that both passive stretch and free remobilization promote restoration of the 

morphological changes induced by prolonged immobilization in the left femoral biceps of rats; however only passive stretching 

was able to reduce the correlation between collagen/muscle.  

Keywords: Alongamento passivo , Atrofia muscular, Fisioterapia manual, Histomorfometria, Imobilização prolongada 

Financial Support: CDV-FACITEC; FAPES 

 

 

 

Resumo:03-049 

THE CONSEQUENCES OF MATERNAL TRAINING AND DETRAINING IN METABOLIC PROFILE OF ADULT 

OFFSPRING IN MICE MALE  
 

Fernandes, L. ; Calegare, B. F. A. ; D'almeida, V.  

Department of Psycobiology/Universidade Federal de São Paulo, UNIFESP 

 

 



 

Objectives: 

 

Growing interest has been driven by the discovery of a tight relationship between prenatal manipulations and development of 

short- and long-term health disorders. In the current investigation we tested how swimming training (T) (8 weeks, 5 times/week, 

1 h/day) of female mice before fecundation affects the metabolic profile of their offspring. We also investigated detraining (DT) 

effects during pregnancy and lactation in different groups of animals. 

 

Methods and Results: 

 

Four groups of pups were formed: one which T was maintained during pregnancy (TP); one which T was maintained during 

pregnancy and lactation (LAC); other which mothers were submitted to DT during pregnancy (DTP) and; a control group (C) of 

no trained mothers. The offspring was weighted each month until the 3rd month of age, when male mice were euthanized, 

perigonadal adipose tissue was weighted and blood was collected to measure the hormones leptin and insulin and levels of 

glucose, cholesterol, triglycerides and lactate. The results had been analyzed by ANOVA followed Duncan‟s test (p< TP and C). 

In post natal day 60 (PND60), as well as, in PND90, DTP presented body weight increase when compared to LAC (p=0.01 and 

p=0.003, respectively). In addition, DTP presented higher body weight than animals of TP and C in PND90 (p=0.05 and p=0.003, 

respectively). Serum glucose did not differ between groups (F(3, 45)=1.9580, p=0.13). However, in other parameters were 

observed statistically difference. The DTP and LAC presented higher levels of cholesterol (p=0.02 and p 

 

Conclusions: 

 

Our data suggest that physical activity or its interruption produce alterations on the intrauterine environmental which could result 

in long lasting offspring metabolic modifications. 
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Objectives: 

 

To evaluate the effects of the acute resistance exercise on endothelium-dependent relaxation in rat mesenteric arteries.  

 

Methods and Results: 

 

Male Wistar rats (250-300g) were divided into 2 groups: control (Ct) and exercise groups (Ex). The exercise was performed in a 

squat apparatus in 15 sets of 10 repetitions in a single session. The intensity was set at 75% of the maximal load established by 

the one repetition maximum test 24h before the exercise session. Immediately after the exercise session, the animals were 



sacrificed by exsanguination, and the superior mesenteric artery was removed and sectioned in rings (1 - 2 mm), which were 

suspended into organ bath containing 10 mL of Tyrode•Ls solution at 37•‹C and gaseous with carbogen. Endothelium-

dependent relaxations were assessed through concentration-response curves for acetylcholine (ACh: 10-9 - 10-4 M; 

cumulatively), in the presence and absence of L-NAME (100 ƒÊM), L-NAME + Indomethacin (INDO - 10 ƒÊM), and L-NAME 

+ INDO + tetrathylammonium (TEA - 1 ƒÊM), or insulin (Ins: 10-13 - 10-6 M; cumulatively), in the presence and absence of L-

NAME (100 ƒÊM), in rings pre-contracted with L-phenylephrine (Phe - 10 ƒÊM). In Ach-induced relaxation, there were no 

differences between maximum response (Rmax) of Ex (101.1 •} 3.1%) and Ct (99.4 •} 4.5%). However, it was observed a 

significant increase (p < 0.001) in the sensitivity expressed in pD2 value (negative logarithm of the molar concentration 

producing the half maximum response) to Ach (from 7.1 •} 0.1 to 6.0 •} 0.1; n = 7). L-NAME was able to reduce Ach-induced 

relaxation in both groups, moreover, this reduction was significantly more effective (p < 0.001). In Ins-induced relaxation, the 

exercise was capable of significantly increase (p  

 

Conclusions: 

 

These results suggest that acute resistance exercise can alter the endothelium-dependent relaxation in rat mesenteric artery. This 

alteration appears to involve the NO release and K+ channels. 
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Objectives: 

 

Strength training induces changes in body composition such as a redistribution of fat and increase in lean body mass. This type of 

exercise has been prescribed for obese persons in favor of the gain of muscle mass and provides changes in adipose tissue. 

Therefore, the objective of this study was to investigate the effects of strength training on body composition of rats with 120 days 

of life with obesity induced by monosodium glutamate (MSG). 

 

Methods and Results: 

 

To this end, we used 14 male Wistar rats divided into three groups: saline control (GCsal, n=7), obese sedentary (GSmsg, n=7) 

and trained obese (GTmsg, n=6). After birth, during the first 5 days of life, the animals received sub-cutaneous doses of MSG or 

hyperosmotic saline and training protocol started on day 61 of life. The drills were conducted three times per week on alternate 

days and consisted of the performance of 4 sets of 12 repetitions in maximum (RM) with 90 second rest interval between each 

series. The load used in training was 65 to 75% of maximal workload in an MRI test. At the end of eight weeks the animals 

(trained and untrained) were sacrificed for analysis of body composition measurements: weight and body length (distance naso / 

anal), relative weight, retroperitoneal and perigonadal fats; and muscles: gastrocnemius, flexor and soleus. Results showed 

differences (p ¡Ü 0.05) in relative weights of: retroperitoneal fat (GTmsg= 2.50 ¡À 0.15 g vs GCsal = 1.19 ¡À 0.07 g), (GSmsg = 

2.51 ¡À 0.15 g vs GCsal = 1.19 ¡À 0.07 g) and perigonadal (GTmsg = 2.46 ¡À 0.15 g vs GCsal = 1.02 ¡À 0.05 g), (GSmsg = 2.34 

¡À 0.02 g vs GCsal = 1, 02 ¡À 0.05 g), with groups and GSmsg and GTmsg higher values than the group GCsal. In relation to 

muscle mass gain, GTmsg showed higher values for the soleus muscle when compared to GSmsg (GTmsg = 0.07 ¡À 0.03 g vs 



GSmsg = 0.04 ¡À 0.07 g), which also happens with groups GCsal compared to GSmsg (GSmsg = 0.04 ¡À 0.07 g vs GCsal = 0.08 

¡À 0.01 g). Even without physical training, the control group showed greater weight of plantar flexor muscle when compared to 

other groups: trained obese (GTmsg = 0.035 ¡À 0.003 g vs GCsal = 0.044 ¡À 0.001 g) and obese subjects (GSmsg = 0.034 ¡À 

0.003 g vs GCsal = 0.044 ¡À 0.001 g). There was a difference in the Lee index of obese animals compared to sedentary control 

(GSmsg = 0.34 ¡À 0.01 g vs GCsal = 0.32 ¡À 0.03 g) and body weight in the control group was higher than in the obese (GTmsg 

= 359.83 ¡À 10.44 g vs GCsal = 406.71 ¡À 10.90 g), (GSmsg = 355.14 ¡À 10.02 g vs GCsal = 406.71 ¡À 10.90 g). Furthermore, 

the naso-anal length of the obese was lower than the control group (GTmsg = 22.17 ¡À 0.25 cm vs GCsal = 23.5 ¡À 0.55 cm) and 

(GSmsg = 21.33 ¡À 0.48 cm vs GCsal = 23.5 ¡À 0.55 cm). 

 

Conclusions: 

 

In conclusion, the data indicate that 8 weeks of strength training were effective in muscle mass gain in obese rats but did not 

cause redistribution or significant loss of fat when compared to sedentary animals. 
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Objectives: 

 

This study evaluates if the physical aerobic training of swimming (TFAN) furthers alterations of the biomechanical properties of 

the heel tendon of Wistar rats. 

 

Methods and Results: 

 

27 male Wistar rats (70 days) has been randomly separated into two groups: the Sedentary Control Group (GCS) (n=15) and the 

Swimming Trained Group (GTN) (n=12). The GCS was confined to make some movements in its own cage while the GTN was 

submitted to the TFAN in a cylindrical asbestos made tank filled with water at 30+/-1°C, 1 hour per day, 5 days a week for 8 

weeks. Every animal was fed with feed and water at will, and was kept in an inverted cycle of 12 hours of light / darkness. After 

8 weeks of training, the animals had been euthanized with anaesthetic to take a sample of the heel tendon of the left hind leg. 

Then, the sample was taken to be tested by a mechanical experiment in a conventional testing machine EMIC ( model DL 500, 

Brazil) by self locking pliers and put onto metal connectors (2,5 x 3,5 cm). The samples of the tendons had been pulled till the 

limit at a speed of 0,1 mm/sec and caught by a load cell of 500 N. By the diagram Tension x Distortion has been analyzed: the 

tension of maximum strength, the elastic module, the specific distortion and the force/area of the maximum strength. It‟s been 

used the “t-student” test (p 

 

Conclusions: 

 

Despite some hadn‟t shown any statistically significant differences, the biomechanical properties analysed by the mechanical 

experiment has been influenced by the TFAN increasing their average values. Moreover, a significant improvement of the elastic 

module makes the tendon more resistant to stress and distortion. So the TFAN can change the biomechanical properties of the 



tendon. 
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Objectives: 

 

Increased endothelium-dependent vasodilatation is associated with exercise. Nevertheless, limited information is available 

concerning the mechanisms behind this association. Chronic and moderate exercise is associated with reduced Reactive Oxygen 

Species (ROS), but it has been argued that acute exercise may result in increased ROS levels, including hydrogen peroxide 

(H2O2). H2O2 promotes endothelial nitric oxide synthase (eNOS) activation and phosphorylation in endothelial cells. In 

addition, Kemp and colleagues first showed that AMPK (AMP-activated protein kinase) phosphorylates eNOS at serine-1177, 

leading to enzyme activation (FEBS Lett 443:285, 1999). From that premise, the aim of this study was evaluate ex vivo eNOS 

phosphorylation in isolated aortas incubated in the presence of hydrogen peroxide and to test the hypothesis in aortas of rats 

submitted to acute exercise in vivo. 

 

Methods and Results: 

 

For ex vivo study, sixteen rats were decapitated. Aortic tissue was immediately extracted and divided in four groups (n=4): 

control, control plus catalase (CAT - 1,200 U/mL), hydrogen peroxide (H2O2 – 200 uM), hydrogen peroxide plus catalase 

(H2O2+CAT). After pre-incubation (10 min), 200 uM H2O2 was added to the RPMI medium (H2O2 and CAT+H2O2 groups). 

Incubation (30 min) ensued as previously described by Jin and colleagues (PNAS 106:17343, 2009). After the final incubation 

period, aortas were immediately homogenized. For in vivo study, male Wistar rats (2 months old) were divided in four groups 

(n=10): control, control plus taurine (cont+tau), acute exercise (exercise), exercise plus taurine (exer+tau); of these animals, five 

rats were used for superoxide analysis and five rats for immunoblotting. Exercise protocol comprised two 3-h-long swimming 

sessions without overload or resting period. Immediately after, rats were killed and the aortas were homogenized in specific 

buffer. Incubation of aortas with H2O2 (H2O2 group) led to an increase in Akt, AMPK and eNOS phosphorylation by 2.77, 3.61 

and 2.78 times, in that order, when compared with control. Pretreatment of aortas with catalase (CAT + H2O2 group) reduced 

Akt, AMPK and eNOS phosphorylation by 1.53; 1.9 and 1.85 times, respectively, when compared with H2O2 group. Acute 

exercise increased superoxide levels by 3.0 times, when compared with control (non-exercised) group. On the other hand, the use 

of taurine (exer+tau group), an amino acid with antioxidant properties, (300 mg/kg b.w. by gavage, 5 days before acute exercise) 

reduced superoxide levels by 2 times, when compared with the exercise group. Superoxide levels reduced in exer+tau group were 

associated with a decrease in Akt, AMPK and eNOS phosphorylation by 1.57, 1.9 and 1.73 times, respectively. 

 

Conclusions: 

 

Our results indicate that ROS play the important role of activating eNOS, apparently mediated by Akt and AMPK. Since acute 

exercise protocols seem to increase ROS levels, we believe that this is the mechanism through which exercise activates eNOS. 
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Objectives: 

 

The use of anabolic steroids has widely increased in sports raising a controversy regarding its beneficial and side effects. In face 

of that, the present study analyzed the effects of exogenous administration of nandrolone decanoate associated to a resistance-

training program on body composition of adult male rats. 

 

Methods and Results: 

 

Forty male Wistar rats, 70 days old, were kept in light/dark cycle (12/12) having free access to water and chow during the whole 

experimental period. The animals were randomly divided at the following groups: sedentary (SC); sedentary animals that 

received nandrolone decanoate (SH); sedentary animals electric stimulated (TE); animals submitted to physical training (TC); and 

animals submitted to physical training and that received nandrolone decanoate (TH). SH and TH groups received a subcutaneous 

administration of nandrolone decanoate (5 mg.kg-1). The TE group received an electric stimulus on tail. TC and TH groups 

engaged in a week of resistance exercise adaptation, squat training, and afterwards they performed a maximal repetition test. 

Subsequently, the animals performed three sets of ten repetitions, 3 times a week (75% of the maximal load lift at the one 

repetition test), during 4 weeks. The load was adjusted every 15 days based on new maximal repetition tests. At the end of the 

experimental protocol the animals were anesthetized and submitted to a laparotomy in order to remove the following tissues: 

retroperitoneal, periepididymal and subcutaneous fat pads; soleus, gastrocnemius and extensor digitorum longus. All the data 

were analyzed using Excel® and SPSS® 15.0 for Windows softwares and expressed as mean value ± standard errors with P 

values of  

 

Conclusions: 

 

The present study concluded that one month of resistance training associated to the use of nandrolone decanoate did not promote 

any relevant modification on body adiposity and muscle mass as well. Nevertheless, due to the reduced time of treatment the side 

effects associated to the use of anabolic steroids in a long-term cannot be ruled out. 
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Objectives: 

 

The aim of the present study was to investigate the effect of swimming and resistance training exercise on oxidative stress and 

nitric oxide (NO) in high-fat feeding rats. 

 

Methods and Results: 

 

Wistar adult male rats were divided into 6 groups (n = 10 per group): Sed-C, sedentary chow diet; Sed-HF, sedentary high-fat 

diet; Swim-C, swimming chow diet; Swim-HF, swimming high-fat diet; RT-C, resistance training chow diet; RT-HF resistance 

training high-fat diet. Experimental groups received the standard rat chow diet (MP-77; Primor, São Paulo, Brazil) in pellet form 

which contain 23 g of protein 49 g of carbohydrate, 4 g of total fat, 5 g of fiber (per 100 g diet). The high-fat diet was composed 

by standard rat chow plus peanuts, milk chocolate, and sweet biscuit in a proportion of 3:2:2:1. This diet achieved 20 g of protein, 

20 g of total fat, 48 g of carbohydrate, and 4 g of fiber (per 100 g diet). The caloric density of the diets determined with an 

adiabatic calorimeter (IKA-C400); was 5.12 kcal/g for the high-fat diet and 4.07 kcal/g for the chow diet. An 8-week training 

period was used. During this period the animals of resistance training groups climbed 1.1-m vertical ladder with weights attached 

to their tails. The sessions were performed once every 3 days, with 4–9 climbs and 8–12 dynamic movements per climb. 

Swimming groups performed 60 min/day, 5 days a week, with a constant overload of 5% body weight during 8 weeks in tanks of 

50 cm of height and 30 cm of diameter.The determination of NO was by chemiluminescence NO / ozone (Dweik et al 1998) and 

MDA was performed by the thiobarbituric acid Ohkawa, H., Ohishi, N., and Yagi, K., 1978). Results: High fat-diet increased 

malondialdehyde (MDA) levels and decreased NO levels in the gastrocnemius muscle. After eight weeks of training swimming 

and resistance training groups presented higher values of NO. However, both exercises were not effective to promote benefits on 

oxidative stress. 

 

Conclusions: 

 

These results indicate the potential benefits of resistance training and swimming to control the deleterious effects of high-fat diet 

in the gastrocnemius muscle NO. Although, both exercises were not able to cause positive effects on oxidative stress. 
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Objectives: 

 

The use of cafeteria diet as a mean to induce obesity is widely accepted in experimental studies. It has been associated to an 

increase in visceral and subcutaneous adiposity and changes on lipid profile and glycemic metabolism. Such diet is rich in 

carbohydrates but with a low fiber content. Hence, the aim of his study was to study the effects of rats submitted to an exercise 

training, cafeteria diet and fiber supplementation on plasma profile.  

 

Methods and Results: 

 

Twenty male Wistar rats, 60 days old, were kept in light/dark cycle (12/12) having free access to water and different diets (see 

groups distribution) during the whole experimental period. The animals were randomly divided as followed: sedentary animals 

fed with fiber (SCF); sedentary animals that received the cafeteria and fiber diet (SCaF); trained animals that received the fiber 

diet only (TCF) and trained animals that received both diets (TCaF). The fiber (Nestle®) diet was given by gavage (30 

mg/day/animal). SCF and TCF groups had free access to water and chow diet. SCaF and TCaF were fed with the cafeteria diet 

consisting of hot-dog sausage, potato chip, bread, mortadella, chow, soft drink, etc, during the whole experimental period (12 

weeks). The protocol exercise performed by the trained groups (TCF and TCaF) consisted of aerobic treadmill training, 5 

days/week, with velocity and duration growing and starting in 0,3 km/h and 10 min until 1 km/h for 60 min, during 8 weeks (the 

training started 30 days after the animals have initiated the diets). After the end of the experimental protocol the animals were 

anesthetized and a laparotomy performed in order to collect blood samples to determine the following plasma parameters: 

glucose, triglyceride, total cholesterol, HDL-c, LDL-c, AST and ALT, using a commercial kit from Gold Analisa®. All the data 

were analyzed using Excel® and SPSS® 15.0 for Windows softwares and expressed as mean value ± standard errors with P 

values of  

 

Conclusions: 

 

Based on the data above we concluded that 12 weeks of cafeteria diet seems to be enough to promote deleterious effects to the 

organism. Moreover, eight weeks of aerobic training was not enough to ameliorate the deleterious of such diet. Thus, a non-

balanced diet is probably the main responsible for the problems associated to body weight gain.  
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Objectives: 

 

In this study, we analyzed the effect of caffeine on the behavior of oxygen uptake kinetics (τVO2) and fluid balance during 

endurance exercise of moderate-intensity. 



 

Methods and Results: 

 

Four healthy and actives males were volunteers (21.7 ± 0.5 years; 70.1 ± 6.9 kg) and after signing a consent term, performed one 

graded exercise test on a treadmill to determine maximal oxygen uptake (VO2max = 57.74 ± 7.91 ml•kg•min-1). In two 

subsequent visits, the subjects were submitted to a square wave tests at 70% of VO2max for 60 min (SWT60). Thirty minutes 

before the test, they received a dose of 6 mg•kg-1 of caffeine (CAFF) or placebo (PLAC) in double-blind experimental design. 

Ventilatory gas exchange signals were measured on a breath-by-breath basis (Vista Mini-CPX, Vacumed, USA). Before and after 

the exercise, the plasma volume was measured by microhematocrit centrifugation. Following SWT60, the subjects rested for 30 

min and performed another SWT for eight min (SWT8) to determine the effects of caffeine and changes in fluid balance on 

τVO2. Comparisons were made using a two-way ANOVA (p ≤ 0.05). The average of τVO2 observed in SWT60 between PLAC 

x CAFF was (39.01 ± 8.73 s vs 32.08 ± 4.01 s, respectively) while the average in SWT8 was 37.56 ± 11.16 s for the PLAC and 

45.91 ± 5.81 s for CAFF. Although significant differences between SWT60 x SWT8 were not observed (F = 2.448, p = 0.144), 

CAFF x PLAC (F = 0.032, p = 0.861) and interaction (F = 3.724, p = 0.078) for τVO2. Comparisons of hematocrit levels reveal 

significant differences between pre vs post exercise (F = 7.425, p = 0.023) but not from PLAC vs CAFF (F = 1.534, p = 0.247). 

 

Conclusions: 

 

Our preliminary data suggest a greater effect of fluid balance on cardiovascular dynamics than caffeine. It is possible that a 

higher number of subjects effectively showing those changes induced by fluid balance. 
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Objectives: 

 

To determine the effect of a swimming training exercise (TE) and short-term acute exercise (AE) experimental protocol with 

different overloads in glycogen concentration in rat tissues 

 

Methods and Results: 

 

AE 24 male rats Wistar (200-300g) were adapted to swimming environment (3 days, 8min). 48h after the last adaptation, they 

swam for 20min with different loads: low (2%), moderate (4%), high-moderate (6%) and high (8%), (% of body weight tied to 

the tail) and a control group maintained in rest condition (rest), (n=5/group). The animals were killed immediately after exercise. 

In TE, 30 male rats Wistar were also adapted. During the next 7 weeks, they swam with loads gradually higher (exercise 

progression) until the same groups as the AE were formed (REST, 2%, 4%, 6%, 8%, n=6/group). The animals were killed 72h 



after exercise. The tissues were removed for glycogen determination. Blood glucose was measured by spectrophotometry. Results 

were analyzed by ANOVA followed by Tukey‟s post-test.the blood glucose was not modified among groups from AE. Hepatic 

glycogen concentration (mg/g of fresh tissue, as the meansS.E.M.) presented differences on 8% group when compared to other 

groups***(rest=17,36±0,18 2%=17,71±0,34 4%=17,61±0,19 6%=16,14±0,33 8%=10,08±0,37) in AE while in training it didn‟t 

present significant difference among groups (rest=16,80±0,14 2%=17,78±0,37 4%=18,33±0,38 6%=18,16±0,05 

8%=18,62±0,30). In gastrocnemius there was difference: in the 4% group when compared to rest and 2%***; in the 6% group 

when compared with rest, 2% and 4%***; and in the 8% group when compared to other groups***(rest=2,05±0,03 

2%=1,89±0,04 4%=1,23±0,07 6%=0,86±0,08 8%=0,05±0,03) in short-term acute exercise. In TE, there was difference: in the 4% 

group when compared to rest and 2%***; in the 6% group when compared with rest, 2% and 4%***; and in the 8% group when 

compared to rest and 4% group (rest: 2,02± 0,05 2%: 2,23± 0,06 4%: 2,76± 0,07 6%: 3,30± 0,07 8%:4,19± 0,07)**. In the heart, 

there was difference: in the 4% group when compared to rest and 2%**; in 6% group when compared to rest, 2% and 4%**; and 

in the 8% group when compared with the other groups***(rest=1,76±0,00 2%=1,39±0,08 4%=1,08±0,08 6%=0,67±0,01 

8%=0,55±0,04) in AE. In TE, was difference: in the 4% group when compared to rest and 2%**; in 6% group when compared to 

rest, 2% and 4%**; and in the 8% group when compared with the rest, 2% and 4% groups*** (rest:1,69±0,07 2%:2,14±0,05 

4%:2,97±0,09 6%:3,71±0,03 8%:3,85±0,01). In kidney, there was difference: in the 4% group when compared to rest and 2%*; 

in the 6% group when compared to rest and 2%*; and in the 8% group when compared to rest and 2%*(rest=0,92±0,02 

2%=0,76±0,08 4%=0,56±0,01 6%=0,55±0,038%=0,50±0,02) in AE. In TE was difference: in the 4% group when compared to 

rest and 2%***; in the 6% group when compared to rest and 2% and 4%***; and in the 8% group when compared to other 

groups*(rest:0,99±0,05 2%:2,24±0,08 4%:3,33±0,15 6%:4,55±0,14 8%:2,76±0,05) *p<0.001 

 

Conclusions: 

 

Right after the exercise, glycogen tissue concentration was lower than the rest group. The hepatic and renal glycogen was 

probably consumed to maintain blood glucose concentration. All groups from TE showed increased glycogen. This shows that 

the TE and the AE cause different tissue alterations: the AE depleted glycogen storage and the TE augmented the storage capacity 

of the tissues, showing that these protocols reached their objectives. 
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Objectives: 

 

In research with animals many exercise protocols are used by researchers to mimic the conditions of exercise performed by 

humans. Among them, a resistance training protocol performed on ladder developed by Hornberger e Farrar (Can J Appl 

Physiol.29:16.2004) have been used and has shown positive chronic responses in healthy or unhealthy rats. However, the acute 

physiological responses of this protocol have not been clarified. Therefore, the aim of the present study was to examine responses 

in serum creatine kinase (CK) and lactate dehydrogenase (LDH), immediately after a session of resistance training performed on 

ladder in healthy rats. 

 

Methods and Results: 

 



Twenty males Wistar rats (90 days old) from the breeding colony of Federal University of São Carlos (UFSCar), SP, Brazil, were 

used with an initial body mass of approximately 250 ± 12.73g. All procedures were approved by the Federal University of São 

Carlos Committee of Experimental Animals (protocol n°009/2011). The animals were kept in individual cages at a constant 

temperature of 23 ± 2ºC and had a cycle of 12 h light/12 h dark, with light from 08:00 to 20:00 hours. Animals were fed with 

commercial chow for rodents and water ad libitum and were randomly divided into two groups: Control (C) and Exercise (E)with 

ten animals in each group. Protocol was adapted from Hornberger and Farrar, and training sessions, held three days after 

adaptation, consisted of 4 ladder climbs with 50%, 75%, 90%, and 100% of the rat‟s previous maximal carrying capacity, 

determined in the previous session. Throughout subsequent ladder climbs, an additional 30-g load was added until a new maximal 

carrying capacity was determined. Blood samples (25 μl) were collected from a cut at the tail tip immediately after rats had 

finished the prescribed exercise bout. LDH and CK activity was assayed in plasma by a spectrophotometric method. Data are 

reported as U/ml plasma. One unit of LDH activity is defined as the amount of enzyme that catalyzes the reduction of 1.0 μmol of 

pyruvate to d-lactate per minute at pH 7.0 at 25°C , and one unit of CK activity is defined as the amount of enzyme that transfers 

1.0 μmol of phosphate from phosphocreatine to ADP per minute at pH 7.4 at 30°C. LDH and CK activities after a single 

exhaustive resistive bout of exercise were significantly higher (p 

 

Conclusions: 

 

In conclusion, in this study, we clearly demonstrated that protocol resistance exercise in ladder increase biomarkers of tissue 

damage, agreeing with other studies where the resistance exercise increase these biomarkers. Moreover, a single acute exhaustive 

exercise may initiate an injury/adaptation mechanism similar to other protocols. 

Keywords: Creatine Kinase, Lactate Dehydrogenase, Ladder, Muscle Damage, Resistance Exercise 
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Objectives: 

 

Physical exercise, when practiced in moderation, an increase in antioxidant enzymes can occur, nevertheless, if performed in 

large volumes on a long-term basis, it can cause oxidative damage. It is well know that the regular practice of exercise is 

associated with a healthy plasma lipid profile. Moreover, studies indicate that uric acid can act as a potent antioxidant in humans, 

which can decreases exercise induced oxidative stress. Rafting is a sport where both strength and endurance are necessary for 

good performance. During rafting championship season big changes can occur in athletes‟ lipid metabolism and reactive oxygen 

species (ROS). The aim of the present study was to examine changes in cholesterol (CHO), fasting glucose (FA) and uric acid 

(UA) rafting athletes before and after the 2010 season. 

 

Methods and Results: 

 

Eight subjects were analyzed at the beginning and at the end of the 2010 competitive season. All subjects were informed about 

the methods and aims of the study and gave their written consent to the experimental procedure protocol CAAE: 0132.0.135.000-

10, process: 23112.003879/2010-50. They answered a questionnaire about daily habits and family history. Venous blood samples 

were drawn from antecubital vein after an overnight fasting (8-12h) in resting conditions. Then the samples were centrifuged and 



stored at -80ºC. The concentrations of CHO, FA and UA in serum were determined using an enzymatic colorimetric method with 

a commercial kit Laborlab™. Although there was no difference between the levels in FA after the rafting season (before = 82.36 

± 9.04 mg/dL; after = 85.25 ± 12.23 mg/dL), CHO level decreased (before = 274.04 ± 109.28 mg/dL; after = 140.27 ± 42.99 

mg/dL) (p<0.05). 

 

Conclusions: 

 

In conclusion, season training and competition was probably able to reduce levels of CHO and maintain FA levels in normal, 

demonstrating the benefits of exercise or an improvement in quality of food. However, levels of UA increased, indicating the 

high intensity of training or even a compensatory mechanism against high levels of ROS. 
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Objectives: 

 

To investigate the effects of swimming-training (ST) on fat deposition and vasoconstrictor response to Angiotensin II (AngII) in 

coronary arterial bed of female ovariectomized rats. 

 

Methods and Results: 

 

Methods: Twenty eight Wistar female rats with 4-month old age, were ovariectomized (OVX) and sham-operated. They were 

divided into four groups (n= 7 each): sedentary-sham (SS), sedentary OVX (SO), swimming-trained sham (TS) and swimming-

trained OVX (TO). ST started with one week of adaptation, initially with 10 minutes and progressing until reach 60 minutes, five 

day/week for 8 weeks with gradually increase in the overload until a 2% load relative to body weight (BW) attached to tail. 

Plasma ovarian sex hormones levels, and fat weight to BW ratio in retroperitoneal (RET), parametrial (PME), inguinal (ING) and 

perirenal (PR) depots were measured. It was also evaluated the intrinsic heart rate (IHR) and coronary perfusion pressure (CPP). 

Concentration response curves (CRC) to ANG II were performed in rat coronary bed using Langendorff preparation. Results: The 

plasma levels of the sex hormones were reduced in OVX groups (P< 0.05) in the uterine to BW ratio (mg/g) in OVX groups. The 

ST prevents fat deposition as demonstrated by significant decrease (P 

 

Conclusions: 

 

The OVX increase the fat deposition and AngII-induced vasoconstriction in the coronary vascular bed. Chronic ST prevent these 

effects in ovariectomized rats. 

Keywords: Coronary , Fat, Menopause, SwimmingTraining 



Financial Support: CNPq and FACITEC 

 

 

 

Resumo:03-062 

SPIRULINA DIET IMPROVES BODY FAT PERCENTAGE AND MUSCLE PROTEIN TURNOVER OF EXERCISED 

RATS  
 

Junior, R. C. V. 
1
; Silva, C. M. S. 

1
; Garcia, A. 

1
; Melo, F. C. L. 

1
; Voltarelli, V. A. 

2
; Fraga, G. A. 

1
; Mello, 

M. A. R. D. 
3
; Voltarelli, F. A. 

1
  

1
 Depto Educação Física/Faculdade de Educação Física, UFMT  

2
 Departamento de Educação Física, USP 

3
 Departamento de Educação Física, UNESP 

 

 

 

Objectives: 

 

The aim of the present study was to evaluate the effects of Spirulina as the sole dietary source on skeletal muscle protein turnover 

and body fat of rats subjected to swimming exercise training. 

 

Methods and Results: 

 

Forty male Wistar rats were used. From 90 to 150 days of age, the rats were fed Casein or Spirulina diets and subjected (or not) to 

swimming exercise training. Experimental groups were composed as follows: Sedentary Casein (SC; n=10): rats maintained as 

sedentary controls and fed Casein 17%; Sedentary Spirulina (SS; n=10): rats maintained as sedentary controls and fed Spirulina 

17%; Trained Casein (TC; n=10): rats subjected to aerobic swimming exercise and fed Casein 17%, and Trained Spirulina (TS; 

n=10): rats subjected to aerobic swimming exercise and fed Spirulina 17%. Before the training period, the animals were adapted 

to liquid environment for two weeks. The exercise protocol consisted of continuous swimming exercise one hour/day, five days 

/week, during 12 weeks. The animals carried out overload equivalent to 5% of body weight. At the end of the experiment, the 

animals were killed by CO2 inhalation and cervical dislocation. We evaluated the in vitro muscle (soleus) protein synthesis 

(phenylalanine incorporated) and degradation (tyrosine released) rates as well as the body fat percentage (carcass fat extracted by 

benzene). Data were analyzed by two-way Anova test (p value 5%). The groups showed similar body weight (g) (SC: 427.3±8.6; 

SS: 434.6±7.7; TC: 421.1±9.2; TS: 431.9±10.2) and length (cm) (SC: 25.4±0.2; SS: 25.6±0.2; TC: 24.8±0.7; TS: 25.1±0.6) at the 

end of the study. Protein synthesis rates (pmol/mg-1.h-1) were significantly higher in CT (34.1±4.2) and ST (33.7±4.1) groups if 

compared to the corresponding sedentary group (CS: 25.4±5.6; SS: 26.8±3.2). Conversely, the degradation rates (pmol/mg-1.h-1) 

were lower in the ST group (108.5±6.7) when compared to other groups (CS: 294.8±10.1; SS: 290.4±9.5; CT: 153.0±9.4, with 

CS = SS and CT < CS and SS). The body carcass fat (%) was lower in the ST group (9.8±0.7) if compared to the other groups 

(CS: 21.2±1.4; SS: 16.9±0.8; CT: 13.9±2.1, with SS and CT < CS). 

 

Conclusions: 

 

Our results showed important effects of Spirulina diet, associated to swimming exercise training, on muscle protein degradation 

and body fat percentage of euthrofic rats; these findings suggest muscle mass gain improvement. On the other hand, no difference 

was observed in body weight and length. Further studies are required in order to determine and to clarify the actual mechanisms 

involved in the side effects of dietary Spirulina protein on skeletal muscle protein turnover and body fat storage. 
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Objectives: 

 

The aim of this study was to investigate the effect of Trypanossoma cruzi (T. cruzi) infection on pancreatic morphology, glucose 

metabolism in rest and during exercise test and the relation of these variables with exercise tolerance. 

 

Methods and Results: 

 

Four-month-old male Wistar rats with initial weight of 366.25 ± 31.17g were randomized into control (CG=10) and infected 

(IG=10) groups. IG animals were inoculated with T. cruzi Y strain (300,000 trypomastigotes/50g wt.). After nine weeks, the 

animals were subjected to oral glucose tolerance (OGTT), insulin tolerance test (ITT) and exercise test consisting of a progressive 

treadmill running test, in which it was determined the distance traveled and total time to fatigue. Blood glucose and lactate were 

measured before and after exercise test. Animals were euthanized 48 hours after exercise test and pancreases were removed to 

morphometric analysis. The morphometric parameters analyzed were: number of mononuclear and polomorphonuclear cells, 

collagen content, number of â cells per islet area, nuclear volume of beta cells and islet volume. IG presented abnormal glucose 

kinetics in OGTT (CG, 95.04 ± 13.04 vs. IG, 119.60 ± 9.70; p<0.05. 

 

Conclusions: 

 

T. cruzi infection impaired the pancreas morphology and glucose metabolism in rest and exercise test in rats could constitute an 

additional mechanism related to exercise intolerance in Chagas‟ disease. As was not identified reduced number of â cells in 

pancreatic islets, changes in glucose kinetics at rest seems to be related to functional rather than morphological changes of these 

cells. 
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Objectives: 

 

Population, in general, throughout the world, exercise daily to maintain good cardiovascular health. Many individuals with 

cardiovascular diseases participate in organized group exercise rehabilitation programs or pursue individual exercise with or 

without medication. It is well known that hypertension is closely associated to the development of vascular diseases and that the 

inhibition of nitric oxide biosynthesis by administration of Nù-Nitro-L-arginine methyl ester hydrochloride (L-NAME) leads to 

arterial hypertension. In the vascular system, adenosine, an end product of nucleotide metabolism, is a vasodilator and inhibitor of 

platelet activation and recruitment, doing, this way, a cardio protector function. Thus, we investigate the effect of exercise on the 

activity of the enzyme adenosine deaminase (ADA) in adult male rats with hypertension induced by L-NAME administration. 

 

Methods and Results: 

 

The rats were maintained on a 12:12h light dark photoperiod and fed ad libtum. They were randomly divided in four groups. L-

NAME (n= 10): Rats were administered nitro-L-arginine methyl ester (30mg/kg/day) orally, by gavage, in the morning for 8 

weeks and put on water for 5 min. Exercise L-NAME (n=10): was administered the same L-NAME dose as the first group and 

the animals were submitted to swimming effects, from monday to friday, 1h/day, with gradual increase in workload up to it 

reaches 5% of body weight in a adapted swimming system for rats with heated water to 31 ± 1ºC. Control (n=10): normotensive 

and sedentary animals (put on water for 5 min). Exercise Control (n=10): normotensive animals submitted to an exercise effects. 

The animals were euthanized and blood was withdrawn and used for the separation of platelets. The ADA activity in platelets 

was determined by Giusti et al. (Met. Enzymat. Anal. 3: 1092, 1974) and expressed as U / L. Data were analyzed using 2-way 

ANOVA, considering p 

 

Conclusions: 

 

In this study, we observed that ADA activity are increased in platelets from L-NAME-treated rats, which indicates low 

concentrations of adenosine in the vascular system, that could represent an additional risk for the development of hypertension. 

However we showed that aerobic exercise (swimming) has the ability to modulate ADA activity and possibly increase adenosine 

levels in vascular system, which has cardio protector effects. The modulation of ADA activity through exercise may represent an 

approach to antihypertensive therapy via inhibition of spontaneous platelet activation and recruitment, as well as thrombus 

formation. 
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Objectives: 

 

The incretin-based therapies are effective in patients possessing certain levels of preserved beta-cell function. However, doubts 

still exist regarding the efficacy of this treatment in the recovery of the tissues damaged by the type 1 diabetes. Thus, the 

objective of this study was to evaluate the effect of therapy with MKO431 (Sitagliptin) in salivary glands of spontaneously 



diabetic mice. 

 

Methods and Results: 

 

Ten mice were divided into two groups of 5 animals each: group I (NOD diabetic) and group II (NOD diabetic treated with 

MKO431). The animals were kept under standard conditions of housing, feeding and treatment at the Sector of Laboratory 

Animal Experimentation, Department of Morphology and Basic Pathology, Faculty of Medicine of Jundiaí, FMJ. The group II 

was treated during 4 weeks with addition of MKO431 (43mg/kg) in the food. Group I was conducted in the same way without 

receiving, however, any treatment. Glucose level was monitored during treatment and salivary gland samples were collected at 

the end of treatment for morphometrical analysis. Non-treated animals consumed less liquid (ml) (-8,00 ± 0,35 P≤ 0,05) and solid 

(g) (0,12 ± 0,07 P≤ 0,05), compared to animals of group II (5,00 ± 0,61 and 6.1 ± 0,89 respectively). Despite this, minor body 

weight (g) was observed in animals of group II (-1.82 ± 1.28 P≤ 0, 05). High glucose levels (mg/dl) were observed in non-treated 

animals, while in animals with treatment, reduction of these levels was observed (541 ± 32.40 P≤ 0, 05). Tissue restructuring 

(Statistical Results: 0.0090 P≤ 0, 01) was observed in animals submitted to MKO431 therapy. 

 

Conclusions: 

 

According to results, the therapy used in the present study might have been important for the body weight control in diabetic 

animals. In addition, this therapy was also important for the recovery of salivary glands, thus contributing for the reestablishment 

of tissues damaged by the hyperglycemic condition. 
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Objectives: 

 

Intestinal ischemia/reperfusion (I/R-i) injury is a common, and devastating, problem in hospitalized patients, and is associated 

with high morbidity and mortality in both surgical and trauma patients. The aim was to study the effect of I/R-i on the total 

proportion of neurons immunoreactive for P2X2 receptor and enteric glial cells.  

 

Methods and Results: 

 

Tissues were obtained from male Wistar (Rattus Novergicus) rats (250-300 g). The ileal artery was occluded for 35 minutes with 

an atraumatic vascular clamp and animals were sacrificed 24h, 72h and 1w (week) later. The tissues were prepared by 

immunohistochemical methods for double marking of P2X2 receptor with anti-HuC/D (pan-neuronal) and S-100 (mark for 

enteric glial cell). The qualitative results showed decreased expression of P2X2 receptor in I/R-i 24 h group and return in I/R-i 

72h and 1w groups. Data were compared by analysis of variance (ANOVA) and Tukey‟s test for multiple comparisons, as 

appropriate. P 

 

Conclusions: 



 

The I/R-i is associated with alterations in the P2X2 receptor, myenteric plexus and enteric glial cells that could result in changes 

motility intestinal. 
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Objectives: 

 

Methyl (Z)-cinnamate (MC) is a methyl ester of cinnamic acid. It is a flavor ingredient found naturally in a variety of aromatic 

plants such as those of the genera Ocimum and Cinnamomum. Despite of the usual utilization of MC in cookery, its effects on the 

contractile behavior of the gastrointestinal tract remain unknown. 

 

Methods and Results: 

 

Wistar rats (200 - 250g) were euthanized under ethical guidelines to allow tissue removal. Isolated strips of gastrointestinal 

tissues were maintained in bath chambers containing Tyrode solution (pH 7.4, 37 °C, continuously aerated with 5% CO2 in O2, 

resting tension = 1 g). Contractions were recorded isometrically by force transducers connected to a data acquisition system 

(PowerLab, ADInstruments, Australia). Strips were obtained from the gastric fundus and antrum, as well as from the duodenum. 

MC was dissolved in Tween 0.5%, creating the maximum concentration 0.07% v/v. When added cumulatively to each bath 

chamber, MC (0.16 – 486.6g/mL) decreased basal tonus with maximal relaxation of 40.6±5.0% (duodenum, n=9) and 

27.7±3.8% (fundus, n=5) of a reference contraction induced by K+ 60mM. Pretreatment of gastrointestinal strips by 5 min with 

MC reduced, in a concentration-dependent manner (p < 0.001), the contraction induced by K+ 60 mM with IC50 values of 27.4 

[16.7 – 45.1] µg/mL (duodenum, n=6), 84.3 [31.4 - 226.4] µg/mL (antrum, n=5) and 67.2 [42.8 - 105.6] µg/mL (fundus, n=6). 

When the contractile stimulus was carbamoylcholine (CCh; 1 µM) MC also inhibited the CCh-induced contractions, in a 

concentration-dependent manner (p < 0.001), with IC50 values of 29.2 [18.6 - 45.8] µg/mL (duodenum, n=5), 73.3 [38.3 - 140.4] 

µg/mL (antrum, n=6) and 63.6 [36.9 - 109.5] µg/mL (fundus, n=5). 

 

Conclusions: 

 

MC has inhibitory effects on the contractile behavior of isolated gastrointestinal strips in vitro, revealing a potential activity on 

gastric emptying parameters, since it is pharmacologically active in tissue strips from rat stomach and duodenum. Further 

experiments are necessary to confirm such hypothesis. 
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Objectives: 

 

Elevated expression of mitogenic factors for the hepatocytes is one of the major molecular mechanisms that drive the 

hyperproliferative condition in chronically injured liver, and its perpetuation is thought to participate in the multistep process of 

hepatocarcinogenesis. In this study we investigated the potential of quercetin to delay or prevent tumor progression in cirrhotic 

rats by assessing its effects on the amphiregulin/epidermal growth factor receptor (EGRF) signal and on the activation of 

downstream pathways leading to cell growth.  

 

Methods and Results: 

 

Rats were divided into four groups (8 rats/group): rats subjected to common bile duct ligation (CBDL), Sham (rats subjected to 

simulated CBDL), quercetin-treated sham (Sham-Q), and quercetin-treated CBDL (CBDL-Q). Quercetin (50 mg/kg i.p. injection) 

was administered daily for 2 wk starting on d 14 after surgery. Analysis of amphiregulin and EGRF was performed in liver tissue 

by Western Blotting and transforming growth factor (TGF-£]) and platelet derived growth factor (PDGF) mRNA expression was 

performed in liver tissue by quantitative real time RT-PCR. All the procedures had been approved by the Committee of Research 

and Ethics in Research of the Hospital de Clinicas de Porto Alegre. The results appear as a mean using statistics analysis with 

ANOVA followed by the Student Newman Keuls Test, significant when *P 

 

Conclusions: 

 

Findings indicate that quercetin ameliorated the activation of survival pathways and down-regulated the expression of genes 

related to precancerous conditions. Suppression of amphiregulin/EGFR signals may contribute to this effect. 
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Objectives: 

 

Oxytocin inhibits intestinal transit of liquid in rats (Naunyn Schmiedebergs Arch Pharmacol. 367:406, 2003). In this work, we 

decided to evaluate the effect of oxytocin on the intestinal permeability in rat. 

 

Methods and Results: 

 

We used Male albino rats (n = 13, 200-250g) anesthetized with urethane (1.2 g/Kg, i.p) to carotid cannulation for monitoring 

median arterial pressure (MAP) and heart rate (HR). Then, a median laparotomy was performed and a 30 cm segment of the 

terminal ileum was occluded around a proximal multiperforated polyvinyl cannulae (ID 0.05, OD 0.12 inches; BRASMED) and a 

distal polyvinyl cannula for perfusion collect. The modified Ringer solution (NaCl 6.5 g/L, KCl 0.14 g/L, CaCl2 0.12 g/L, 

NaHCO3 0.2 g/L, NaH2PO4 0.01 g/L and phenolsulfonphthalein 50 mg/L) was introduced through the proximal cannula by 

perfusion pump maintained at a rate of 0.16 ml/min throughout the experiment. The rats were continuously hemodynamic 

monitored up to 80 min. After basal period (20 min, T20), the rats were randomly treated intraperitoneal with saline 0.15 M (1 

ml/Kg, control) or oxytocin 5 μg (experimental groups). The infusion perfusate were collected and hemodynamic data recorded 

during the last 60 min of monitoring were pooled into consecutive 20-min intervals, which are referred to as T40, T60, and T80. 

At the end of the perfusion, the animals were sacrificed and the dry weight of the ileal segment was used for measurements of 

sodium, potassium, chloride and water in the perfusate (Auton Neurosci. 139:24, 2008). Data (mean±SEM) were analyzed by 

ANOVA followed by Student Newman-Keuls test considering p < 0.05 to accept significance. In control animals and oxytocin-

rats, the MAP and HR remained without significant differences between the basal and their respective subsequent periods (T40, 

T60 and T80). In relation the control, the oxytocin treatment increases the ileal sodium absorption (2.42 ± 0.21 vs. 4.87 ± 0.63 

mEq/min/g). When evaluated the secretion of potassium, was not significant in this ileal electrolyte secretion in animals treated 

with oxytocin (-0.11 ± 0.01 mEq/min/g) compared to control animals (-0.14 ± 0.01 mEq/min/g). However, oxytocin treatment 

increase ileal absorption of chloride values when compared to control animals (6.65 ± 0.52 vs. 3.83 ± 0.22 mEq/min/g). In 

relation the analysis of the ileal water permeability, the oxytocin treatment decreases ileal water secretion values in comparison 

with values observed in control-rats (-0.015 ± 0.002 vs. -0.007 ± 0.002 mL/min/g). 

 

Conclusions: 

 

Oxytocin increased intestinal absorption to sodium and chloride, besides decrease ileal water secretion in anesthetized rats. 
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Objectives: 

 

To investigate the effects of the inhibition of nitrosative stress by Aminoguanidine in the diabetes mellitus (DM) experimental 

model. 

 

Methods and Results: 

 

Twenty one male Wistar rats were divided in three groups: control (CO), diabetics (DM) induced by a single injection of 

streptozotocin i.p. (STZ, Sigma Chemical Company, St. Louis, MO, EUA) at a dose of 70 mg/Kg of body weight, and diabetics 

treated with Aminoguanidine (DM+AG). Aminoguanidine (Aminoguanidine hemisulfate salt, Sigma Chemical Co, St Louis, 

MO, USA) was used at a dose of 50 mg/kg (ip) during the last 30 days of the experiment. We evaluated liver lipoperoxidation 

(TBARS- nmols/mg protein), inducible oxide nitric sintase (iNOS), nitrotyrosine and p65 of nuclear transcription factor NFkB 

expressions by western blot analysis. The western blot bands were quantified by densitometry using program Scion Image 4.02 

for Windows (Scion Corporation, Frederick, USA), with results being expressed in relation to control percentage. For the 

statistical analysis the one-way analysis of variance (ANOVA) was used for inter-group differences. The student Newman-Keuls 

post-test was used for parametric variables. The level of significance was 5% (P<0.05). 

 

Conclusions: 

 

Aminoguanidine treatment reduces liver oxidative and nitrosative stress in diabetic animals. In addiction to these effects 

Aminoguanidine reduced the expression of liver p65. 
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Objectives: 

 

The aim of this study was to evaluate the chemical composition of the aqueous extract of A. blazei (popularly known as 

“Cogumelo do sol”) and its effect on the jejunum morphology of Wistar rats aging. 

 

Methods and Results: 

 

To chemically characterize the aqueous extract of the A. blazei, were determined the phenolics compounds and flavonoids, 

carbohydrates, amino acids, total proteins and antioxidant activity by DPPH assay (1,1-diphenyl-2 picryl hydrazyl). In vivo study, 

male Wistar rats were divided into two control groups, at the age of 7 months (C7) and 23 months (C23), and an experimental 

group (CA23), that received from the seventh month of living, by gavage, aqueous extract of A. blazei (26mg/dia/rato). Was 



monitored feeding, water intake and body weight of the animals, which were anesthetized and killed at 7 and 23 months of age. 

Blood was collected for biochemical analysis and jejunum samples were fixed in Bouin for histological preparations. For analysis 

of the total wall, mucosa and muscle coat, the samples were embedded in paraffin and semi-serial sections of 7ìm thickness were 

made (100 points/animal/parameter). For assessment of villous height and crypt depth, samples were included in historesin, 

sectioned to 2.5 ìm thickness (90 points/animal/parameter). All sections were stained with hematoxylin-eosin and the 

morphometry performed using the software Image Pro-Plus 4.5. The metaphasic index were determinated in 2500 cells/animal. 

Data were analyzed statistically with a significance level of 5%. The aqueous extract of A. blazei has the following composition 

(µg/mg extract): total phenolics compounds (27.62±0.02), total flavonoids (5.53±0.10), total carbohydrates (245.06±27.92) 

reducing carbohydrates (111.60±3.60) and nonreducing carbohydrates (133.46), total protein (22.33±0.33) and amino acids 

(81.50 ± 2.50). It was found that the extract has antioxidant activity effecive since the value of EC50 was 0.32 mg/mL and lower 

values than 10.00 mg/mL are indicative of this property. Aging decreased feed intake of animals (C7:33.67±0.29, 

C23:22.66±0.47) and supplementation with A. blazei supported the reestablishment of partial consumption (CA23:24.38±0.61), 

but caused a significant reduction in water consumption (C23:48.45±1.55; CA23:38.74±5.71). Higher concentrations of total 

protein (C7:6.25±0.25, C23:6.89±0.06) and cholesterol (C7:104.7±9.40; C23:168.3±19.51) were observed with age, without 

influence of the mushroom on this parameters. Histological analysis of the intestinal wall showed that age caused a reduction in 

total wall (C7:835.1±1.47, C23:802.9±6.52), tunica mucosa (C7:700.9±20.2; C23:648.9±5.56), villus height (C7:494.0±1.75, 

C23:487.7±3.87) and crypt depth (C7:274.2±1.72, C23:244±1.56), while muscular coat was unchanged. In the CA23 group 

decreased of the mucosa (CA23:641.2± 2.19), villous height (CA23: 420.0±2.91), crypt depth (CA23:235.5±1.36) and increased 

muscle coat (CA23:113.9±1.13), which allowed the maintenance of full wall size when compared to C23. 

 

Conclusions: 

 

This study confirmed the antioxidant activity of aqueous extract of A. blazei, no effects on blood parameters were analyzed. The 

maintenance of the total wall thickness of the aged animals and/or supplemented and despite the reduction and/or increase in their 

layers, indicating structural conservation of this intestinal segment. 
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Objectives: 

 

The Agaricus blazei Murril (A. blazei), popularly known as “Cogumelo do Sol”, possesses proprieties immunostimulating, 

anticancer and antioxidant already found experimentally. This study investigated the effect of aqueous extract of Agaricus blazei 

Murrill on the blood parameters and total wall and muscularis externa of the proximal colon of rats in aging process. 

 

Methods and Results: 

 

A total of 15 male albino rats (Rattus norvegicus, Wistar) were divided into three groups: two control groups with 7 months (C7) 

and 12 months (C12) and an old group with 12 months (CA12) received from the seventh month of living, by gavage, aqueous 



extract of A. blazei in the concentration of 26mg/dia/animal. At 7 and 12 months age, the animals were anesthetized with 

thiopental sodium (40 mg / kg body weight) and blood collected for biochemical analysis. Subsequently, animals were 

laparotomy and collected samples of the proximal colon, fixed in Bouin's solution and submitted to histological procedures for 

paraffin embedding. Later, we made histological sections of 7ìm thick, stained with hematoxylin-eosin. For the morphometric 

analysis of the total wall and muscle coat, images were captured on lens 20X and 40X, respectively, and performed 100 

measurements / animal structure by image analysis system (Image Pro Plus 4.5), with results expressed in micrometers. The data 

were subjected to analysis of variance (One-Way ANOVA) followed by post-Tukey test with significance level of 5%. On the 

blood parameters analyzed, observed that blood glucose, triglycerides, total cholesterol and albumin, showed no significant 

difference (p> 0.05) between groups, since the analysis of total protein and globulin, significant difference (p A. blazei did not 

alter this picture. The morphological characteristics of the proximal colon were maintained between the groups. The mean ± 

standard error obtained in the total wall thickness were, C7 (401.9 ± 23.96), C12 (443.6 ± 18.89) and CA12 (378.5 ± 17.9), which 

showed no significant difference (p> 0.05) between groups, as in Regarding the thickness of muscularis results were as follows: 

C7 (150.7 ± 17.66), C12 (179.5 ± 12.17) and CA12 (147.0 ± 17.82), which also no significant difference (p> 0.05) between 

groups. 

 

Conclusions: 

 

The results indicated that there was no effect of age and /or the administration of aqueous extract of A. blazei in the levels of 

glucose, triglycerides, total cholesterol, albumin and on the morphology and wall thickness and total external muscular coat of the 

proximal colon. Aging increased the levels of total protein and globulin and treatment with A. blazei did not alter these 

parameters. 
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Objectives: 

 

Dental caries are considered a multifactorial disease and its appearance is the result of interaction between the host, represented 

by the teeth and saliva, the mouth¡¦s microbiota and diet. The risk of dental caries growing is related to the period in which an 

individual presents a developing caries lesions and for this statement, several parameters must be evaluated, including 

microbiological examination and evaluation of physicochemical characteristics of saliva. The maintenance and progression of 

carious lesions is a function that is directly related to the presence of Lactobacillus. The salivary flow and salivary buffer capacity 

are important factors related to resistance to dental caries. In general, the reduced salivary flow is related to low salivary buffer 

capacity and may increase the susceptibility to infections of the oral mucosa and periodontitis. The physicochemical (SBC, 

salivary flow) and microbiological (Lactobacillus acidophilus) analysis proposed in this project is to assess factors that 

predispose to dental carie growing and associate them with hygiene and education level of children on oral health care. 

 

Methods and Results: 

 

Methods: 162 samples of saliva were collected from schoolchildren aged 6 to 12 years. The samples were collected under 

mechanical stimulation during 5 minutes and the volume was measured for analysis of stimulated salivary flow in mL / min. 



These samples were taken for determination of SBC by titration (triplicate) with standard solution of hydrochloric acid 0.01 M. A 

second aliquot of saliva samples were collected without stimulation to assess the presence of L. acidophilus. The samples were 

inoculated in agar Snyder and analyzed at 24, 48 and 72 hours. The project was approved by the Ethics in Research, University 

Hospital, Federal University of Juiz de Fora (CEP / HU 361.046.2004). Results: Analyses have covered 33 children aged 6-8 

years (group A), 60 children aged 8-10 years (group B) and 69 children aged 10-12 years (group C). The mean salivary flow rate 

measured under stimulation by chewing rubber for 5 minutes was 0.889 mL / min (± 0.4589) for children in group A, 0.9633 mL 

/ min (± 0.5719) for group B and of 1.094 mL / min (± 0.6380) for group C. The analysis showed that the SBC values are higher 

saliva buffer ability in children below 10 years (Groups A and B), and average SBC in group A was 2.548 ± 0.8773 mL, group B 

2.100 ± 0.7216 mL and group C 1.751 ± 0.5491 mL. When saliva samples were incubated with medium Snyder to evaluate the 

presence of acids produced by the proliferation of L. acidophilus, 40% of samples showed no bacterial growth and 37% were 

positive after 48 h growing in culture, showing a moderate susceptibility to onset caries. From 162 samples, 49 children had flow 

below 0.7 mL / min and 113 were above this value, showing a positive correlation between low salivary flow and a value below 

the average of the SBC group (mean = 2.109 mL SBC) presenting p = 0.0294. 

 

Conclusions: 

 

The results showed that children under 10 years have a higher salivary flow and a positive correlation between low salivary flow 

and a reduction in the SBC in relation to the global average of the group. Microbiological analysis revealed a moderate 

probability of incidence of caries in this population. 
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Objectives: 

 

Portal hypertension (PH) is a clinical syndrome associated with cirrhosis characterized by increased portal pressure, with the 

development of porto-systemic. The partial portal vein ligation (PPVL) is the most widely used experimental model to study the 

pathophysiology of this complication of liver disease. A decrease in arteriolar resistance and development of hyperdynamic 

circulation contribute to this board. Many studies have demonstrated a reversible component potentially involved in the increased 

vascular resistance to NO, eNOS and VEGF. Glutamine is an amino acid that acts on cellular action and response system imunne, 

serving as a substrate for glutathione. The aim of this study was to evaluate the immunoreactivity of vascular endothelial growth 

factor, VEGF and eNOS enzyme, as well as of nitrotyrosine immunoreactivity, characterizing the oxidative stress in gastric 

mucosa of rats submitted to PPVL treated with glutamine (GLUT).  

 

Methods and Results: 

 

We used 15 male Wistar rats weighing 300g were divided into three groups: 1. Sham operation (SO), 2. Partial portal vein 

ligation (PPVL) and 3. PPVL treated with glutamine. On the fifteenth day the pressure in the mesenteric vein was measured by a 

polygraph Lettice. We evaluated the levels of thiobarbituric acid reactive substances (TBARS) and nitrite and nitrate by Griess 

reagent in the stomachs of these animals homogenized. The immunoreactivity of VEGF, eNOS and nitrotyrosine was measured 



by the technique of immunohistochemistry. We observed an increase in portal pressure (mmHg) in group PPVL when compared 

to SO and PPVL + GLUT (P 

 

Conclusions: 

 

This study suggests that the release of NO, VEGF demonstrates high levels in portal hypertension. this change may be related to 

stimulation of the enzyme eNOS. Furthermore, it demonstrates the involvement of oxidative stress due to changes in the levels of 

nitrotyrosine in the stomach, exerting influence on the hemodynamic changes. Treatment with glutamine showed a beneficial 

effect, alleviating this situation.  
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Objectives: 

 

To analyze the effect of aqueous extract of mushroom Agaricus blazei Murill (known as „cogumelo do sol‟) on the liver of adult 

rats submitted to injury caused by paracetamol. 

 

Methods and Results: 

 

It was used 20 adult-male rats (Rattus novergicus) of Wistar strain, with average weight of 283.7±23.66g, divided into four 

groups that received the following solutions via gavage: Group CG, aqueous extract of A. blazei (200mg/Kg); group CP, 

paracetamol (2g/Kg); group PG, aqueous extract of A. blazei and paracetamol; and group control (C), not treated. The period of 

mushroom administration was 21 days, and liver damage induced by paracetamol happened 48 hours before the animal‟s death. 

Groups that had not suffered the injury received saline solution (0.9%). After euthanasia, the animals were weighed and blood 

was collect to evaluate the enzyme activity of AST (glutamate-oxaloacetate transaminase) and ALT (glutamate-pyruvate 

transaminase). Subsequently, the liver was collected, weighed and samples were fixed for paraffin embedding, which were cut, 

semi-serials way, in 7 µm thick sections and stained by hematoxylin-eosin method. It were performed semi-quantitative analyzes 

of liver damage and estimate the percentage of the damaged area (125mm²/rat) with aid of high resolution digital camera Pro-

Series from Media Cibertecnics®, coupled to Olympus Bx 40® microscope and Image-Pro Plus 4.5 software. The data were 

analyzed by One-Way ANOVA and Tukey post-test (p0.05) related to any group. The levels of AST and ALT enzymes were 

very high (p 

 

Conclusions: 

 

Paracetamol method as inducer of hepatic injury was confirmed, as well as the positive effect of pretreatment with A. blazei on 

liver, minimizing the enzymatic and morphological changes detected. 

Keywords: Agaricus blazei , Liver, Mushroom, Paracetamol 



Financial Support: CAPES, CNPq and Fundação Araucária. 

 

 

 

Resumo:04-024 

EXPERIMENTAL COLITIS INDUCED BY TNBS REDUCES HIF-1ALFA PROTEIN EXPRESSION IN COLON. 
 

Leite, T. R. ; Santos, A. N. ; Gambero, A.  

Clinical Pharmacology and Gastroenterology Unit - UNIFAG, USF 

 

 

 

Objectives: 

 

Recruitment of inflammatory cells to inflamed tissue associated with decreased perfusion due microvascular injury contributes to 

an imbalance between O2 supply and demand creating hypoxia. Hypoxia itself could contribute to inflammation through gene 

induction involved in angiogenesis (VEGF, apelin) and vascular permeability. The depletion of available O2 needs to be sensed 

by cells resident and activates hypoxia-inducible factors (HIFs). Induction of nitric oxide (NO) synthases (NOS) and production 

of NO regulate various aspects of hypoxia signaling. Thus, we investigated HIF-1&alpha expression and factors induced by it in 

TNBS-induced colitis rats, a well characterized model of intestinal inflammation. 

 

Methods and Results: 

 

Colitis was induced by three administrations of TNBS (3mg in 50% ethanol) to male Wistar rats (n=5/group). Colitis was 

characterized by colon myeloperoxidase (MPO) content. HIF-1&alpha, apelin, apelin receptor, VEGF and iNOS protein 

expression was analyzed by Wester blot. Repeated TNBS administrations resulted in colon inflammation with intense neutrophil 

infiltration (6.3±1.2 and 90.8±9.3 U MPO/mg tissue for control and colitis, respectively). However, HIF-1&alpha expression was 

reduced (0.98±0.01 and 0.78±0.03 HIF-1&alpha/&beta-Actin for control and colitis, respectively). Apelin, apelin receptor and 

VEGF expression was not altered. iNOS expression was increased (0.35±0.08 and 1.84±0.47 iNOS/&beta-Actin for control and 

colitis). 

 

Conclusions: 

 

Intestinal inflammation characterized by neutrophil infiltration due TNBS did not result in increased HIF-1&alpha expression. 

Nitric oxide can inhibit the hypoxia response through activation of prolyl hydroxylation of HIF-1&alpha, reducing its expression. 

Inhibition of prolyl hydroxylase results in mucosal protection in colitis models (Gastroenterology, 134:145, 2008). Thus, high NO 

production during experimental intestinal inflammation could be responsible for an inadequate response to hypoxia and 

contribute to physiopathology of colitis. 
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Objectives: 

 

To investigate and compare the expression of glycoconjugates containing GalNac in the uterine Natural Killer cells found in 

normal, and genetically modified mouse through Dolichos Biflorus Aglutinin (DBA) lectina cytochemistry. 

 

Methods and Results: 

 

In this study were used paraffin embedded pregnant uterus from normal (CD1 and C57BL6), genetically modified mouse without 

or after Bone Marrow cells (BMC), thymus cells (TC) lymph node cells (LNC) transplantation. All paraffin blocks are provided 

for Dr. Anne B. Croy in this collaborative work. For genetically mouse group, it was used blocks from animals as tgE26, a NK 

negative mouse (NK-) that has T and B cells; Rag &gamma c-/-, a total lymphocyte negative mouse (NK-, T-, B-); STAT1-/- 

mouse, STAT1 receptor negative; INFg-/-, negative for INFg expression ; INFgR-/- , a mouse that is INFg receptor negative and 

MUC1-/-, a mouse that has no Muncin 1 membrane molecule. Transplantations of BMC, LNC and TC to deficient mouse were 

done also by Dr. Croy Laboratory prior to the pregnancy diagnostic. We have obtained sections from all this blocks and 

submitted them to the cytochemistry using a unique high selective mouse uNK cell reagent conjugated with fluorescein (DBA 

lectin- fluorescein). The fluorescent DBA cytochemistry showed reactive surface and granules of uNK cells in several mouse. As 

expected and found in literature, Rag &gamma c-/- and tgE26 showed no DBA reactive uNK and allogeneic lymphocyte 

transplantation (BMC or TC or LNC) to this mice recovered DBA reactive uNK cells. Interesting, just in the sections from 

MUC1-/- mouse it was not observed DBA positive reaction on uNK surface, and these cells are only recognized by their granules 

reactivity.  

 

Conclusions: 

 

The DBA lectin was able to identify uNK cells in all animals examined, except in those NK negative and non-transplanted. The 

no reactivity of DBA lectin in MUC1 mouse suggests that the GalNac reactive to DBA lectin could be a piece of the MUC1 

molecule on uNK surface, as the MUC 1 is described on the literature as extensive GalNac glycosylated. Further studies should 

be done to confirm the DBA lectin binding to uNK plasma membrane MUC-1 to corroborate on the study of the biology of these 

cells. 
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Objectives: 

 

The Cassia Angustifolia (Senne) a herbal medicine mainly used for purposes purgatives and constipation, also stood out by its 

indiscriminate use as an abortifacient and emmenagogue. In experiments with this plant in mice pregnancy were observed a large 

number of hemorrhagic sites and embryo lost. Within this context, this study aims to investigate the possible maternal behavioral 

changes after treatment with the hydroalcoholic extract of Cassia angustifolia given in different gestational periods of mice.  

 

Methods and Results: 

 

The virgin female Swiss mice were mated with males and observation of vaginal plug was considered as the first day of 

pregnancy (dop). Pregnant females were divided into four experimental groups according pregnancy period with senne extract 

(1000 mg/kg) was administered by gavage during four continuous days (I) initial development period of pregnancy - 1st to 4th 

dop, (II) embryo implantation period - 4th to 7th dop, (III) post implantation period - 7 th to 10 th dop, (IV) placentation period - 

11 th to 14 th dop. The control animals received water in the same conditions and dop. Parameters of anxiety in tests for elevated 

plus maze and object recognition memory in search of possible changes, were analyzed and related in 8th dop in group I and II, 

11th dop in group I, II and III 15th dop in all of the groups. Statistical analysis was performed by analysis of variance (ANOVA) 

followed by comparison tests of means (BioStat). Animals treated with the extract showed a reduction in capacity exploratory 

arm of the maze compared with the behavior of animals without any treatment. Moreover, the mice of retention in the arms also 

indicate that the treated animals showed altered behavior in anxiety-related parameters, increasing the length of stay in closed 

arms concomitant with decreased length of stay in the open arms, indicating anxiogenic action of the extract Cassia augustifolia 

in these animals. In our study, we also identified behavioral changes related to the decrease in the ability of global exploration 

(A1 and A2), and the reduction of harvesting capacity, A3 and B objects in the stage of experiment thus identifying, drowsiness 

and apathy behavior of these animals, and these changes are components of sickness behavior. 

 

Conclusions: 

 

Our studies suggested that the hydroalcoholic extract of senne cause important behavioral changes in parameters related to 

anxiety and memory of pregnant mice. 
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Objectives: 

 

Malaria is a parasitic disease caused by invasion of a protozoan Plasmodium class in the human body transmitted by mosquito 

Anopheles sp. It's a public health problem in over 90 countries and 40% of global population is vulnerable to this potentially 

lethal disease. During pregnancy, the invasion of Plasmodium falciparum accumulates in intervillous space erythrocytes, 

stimulates the inflammatory cells and proinflammatory cytokines, wich could damage the maternal-fetal interface. Artemisinins 

are a new class of antimalarial compounds, but the safety of artemisinins treatment during pregnancy is unclear. Parenteral 



administration of artemisinin may cause embryo loss in rats, rabbits and monkeys. Uterine natural killer cells (uNK) are the 

largest population of decidual leukocytes from humans and rodents. The most accepted function of uNK is the secretion of IFN-y 

leading to dilation of the uterine spiral arteries, maintaining the decidua and embryo nutrition. The mouse uNK cells have been 

extensively investigated by the use of DBA lectin cytochemistry, which has affinity for N-acetyl-D-Galactosamia selectively 

expressed in the granules and plasma membrane of these cells. The goal of this study was to investigate whether artemisinin 

treatment has effect in the embryo integrity and uNK cells behavior. 

 

Methods and Results: 

 

The study was performed with six female Swiss mice divided in two groups. Control group that received a vehicle of tween 1% 

during pos-implantation period (6st to 10th) gestation day (gd) and Artemisinin treatment group that was administered 7mg/Kg of 

weight body diluted in tween 1% in same period. All mice were anesthetized and perfused with 4% PFA at 11th gd. The embryo 

viability rate and fetal loss were evaluated and the implantation sites of these animals were collected and embedded in paraffin to 

obtain histological sections that were submitted to DBA lectin and H&E. We quantified the total DBA reactive uNK cells in three 

areas of the mesometrial region of the implantation sites. Our results showed that artemisinin treatment caused a decrease in 

embryo viability with 56.6% viable embryos and increased fetal loss with 40.5% compared to control group that showed 87.7% 

of viable embryos and 12.2% of fetal loss. Treatment performed with artemisinin induced a significant decrease in the total 

number of uNK cells when compared to control (p<0.001). 

 

Conclusions: 

 

Our results showed that artemisinin administration has altered embryo viability leading to fetal loss that could be caused by 

uterine natural killer cells deficiency. 
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Objectives: 

 

Intrauterine infection was recognized as primary cause of preterm delivery, and can be induced in experimental animals by LPS 

injection. Uterine Natural Killer cells are found in human and rodent uterus during pregnancy. These cells represent 70% of 

leukocytes present in this environment and produces several cytokines such IFN-y that influences placentation and uterine 

vascular modeling. The present study aim to evaluate the behavioral effects of LPS administration in mice and the effects on 

pregnant uterus and uterine Natural Killer (uNK) cells of these animals. 

 

Methods and Results: 

 

Sixty pregnant mice ware analyzed at 10th gestation day (gd) divided into six experimental groups (EG) with ten animals in each 

one. EG 1 represented the control group, ie, ten animals in the 10th gd of pregnancy without any treatment. EG2 was composed 

of ten animals that received only saline. EG3, 4, 5 and 6 received intraperitoneal injection of LPS+S (100ìL/animal Kg) and were 

analyzed in periods of 30 min, 1h, 2h and 4h after treatment respectively. The analyzes were compound of behavioral, 



morphological, cytochemical and stereological studies. The feverish behavior establishment was identified from second hour after 

LPS administration, and this event was concomitant with anxiety-like behavior establishment. It was possible to identify treated 

animals apathy behavior, reduction in exploratory capacity and depressive behavior drawn 1 hour after LPS application as part of 

sickness behavior. The treatment also caused changes in the intrauterine environment, so that we could identify a significant 

increase of immature uNK cells in myometrium region of embryo implantation sites (EIS). Furthermore, the treatment decreased 

the amount of mature and senescent uNK cells in the three EIS studied regions, concomitantly with the increasing granules and 

surface N-actile-galactosamine expression altered uNK cells. These changes were accompanied by the perforin labeling loss and 

an expressive reduction on blood vessel alpha-actin labeling, suggesting respectively the uNK cell citotoxicity (perforin 

releasing) and actin contractile filament despolymerization causing relaxation of blood vessels that supplies the decidua and 

embryo. 

 

Conclusions: 

 

The establishment of sickness behavior followed the number increasing of uNK cells in uterus from LPS treated pregnant mice. 

These events are accompanied by changes in uNK cytotoxicity (perforin loss) and smooth muscle relaxation (vessels alpha-actin 

loss) that could be part of an integrated defense mechanism that involves changes in neuroimmunoendocrine system to 

homeostasis reestablishment. 
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Objectives: 

 

Polycystic Ovary Syndrome (PCOS) is a common endocrine disorder that affects women in reproductive age, characterized by 

anovulatory cycles, hyperandrogenism and obesity. Several pharmacological therapies are used but often cause undesirable side 

effects. Alternative methods in substitution of conventional therapies have been used. Royal Jelly (RJ), produced by honey bees 

contains proteins, free amino acids, lipids, vitamins and sterols and is known to have several biological activities. In vivo and in 

vitro studies using RJ have been demonstrated gonadotropic- and estrogenic-like effects in different animal species. The aim of 

this study was to investigate the effect of RJ on reproductive parameters in the steroid-induced polycystic ovaries rat model. 

 

Methods and Results: 

 

Female Wistar adult rats (200-250 g) with regular estrous cycles received a single im injection of estradiol valerate (EV) 

dissolved in corn oil (2 mg/animal) or corn oil (control groups) and thirty days after they were divided in 4 experimental groups, 

including two groups of cycling rats (controls) and two groups of polycystic rats (EV groups), as followed: 1) Control I: water 

(n=5); 2) Control II: water plus RJ (n=6); 3) EV I: water (n=10); 4) EV II: water plus RJ (n=10). Treatment consisted of dilution 

of RJ (25 mg/Kg) in drinking water daily, during 30 consecutive days. Animals were monitored weekly for body weight and 

vaginal smears. Then, rats were sacrificed, ovaries, uterus, hypophysis, kidneys, adrenal glands and liver were removed and 

weighed, and the weight standardized for 100 mg. Statistical analysis was made by ANOVA followed by Newman-Keuls or 

unpaired t test and represented as mean ± SEM. Results showed that RJ treatment had no effect on the food and water intake. As 

expected, estrous cycles were disrupted in all rats treated with EV, and the treatment with RJ did not restore the normal ciclicity. 



Also, the weight of the organs, specially the liver did not present alterations, indicating absent of toxicity in a dose used. The 

weight of the uterus was not different between Control I (261 mg ± 32.2) and Control II (232 mg ± 17.0), but it was significantly 

small [p 

 

Conclusions: 

 

Our findings showed that RJ had an inhibitory effect on uterine tissue from rats with EV-Induced polycystic ovaries, which 

suggest the possibility of RJ compounds acting as an antiproliferative or apoptotic agent. On the other hand, the stimulatory effect 

on ovaries could indicate a gonadotropin-like effect in this model. Other investigations, as histological analysis, are needed for 

better understanding of the precise role of Royal Jelly on the reproductive system of mammals. 
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Objectives: 

 

Cassia angustifolia (Senne), is usually associated with its effects on the gastrointestinal tract where besides being used as 

purgative. The popular culture associated this plant with abortion and emmenagogue effects. The aim of this study was to analyze 

the effect of senne hidroalcoholic extract in different periods of mice pregnancy by counting the number of corpus luteum, 

number of abnormal embryo development and morphological changes in the uterus like hemorrhagic areas in the implantation 

sites and between them. 

 

Methods and Results: 

 

Virgin females of Swiss mice were mated with males of the same strain and the observation of vaginal plug day was considered 

the 1st day of pregnancy (dop). The animals received by gavage 1000mg/kg of dry hidroalchorolic extract of Senne in two 

different periods of pregnancy. (I) initial development (n= 30) – 1st to 4th dop and (II) implantation period ( n= 30) 4th to 7th 

dop. The control group received only distilled water. After sacrificed on 8th, 11th, 15th, and 18th dop, the serum was collected 

for subsequent hormonal assay (estrogen and progesterone) and the ovaries, uterus; embryo implantation sites (E.I.S), embryos 

and placentas were examined macroscopically. All specimens were fixed by immersion in 4% paraformaldehyde and routinely 

processed for inclusion in paraffin. Was also carried out of embryo viability and pregnancy loss calculation. The animals treated 

in the pre-implantation and sacrificed on the 8th dop showed no significant difference compared to control. Animals of the 11th 

dop showed some hemorrhagic areas between E.I.S. Furthermore, there was an increase in hemorrhagic areas in (E.I.S.) as an 

evident great reabsorption and a decrease in pregnancy viability. Animals treated in implantation period show an important 

reduction in implantation rate and reabsorptions and hemorrhagic areas that were more evident in the 15th and 18th dop. The 

morphological analyses showed a sequence of events leading to reabsorption of the embryo after treatment and trophoblast 

invasion for uterine tissue turn over. The HPLC of the extract by using a Symmetry C18 column (150x 4.6 mm i.d.; 5ìm) showed 

that the main molecules in the senne extract were sennosides A and B, (20.065; 20.326 mim). 

 

Conclusions: 

 



The morphological and histological analysis showed an important prejudicial effect of senne extract in mouse pregnancy. After 

phytochemical analysis we can supposed that this effects was caused probably by the senossídeos A and B (anthraquinone 

derivatives) the main constituents of Senne extract. The results support an important risk of the indiscriminate use of Senne for 

pregnant woman. 
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Objectives: 

 

Erectile dysfunction is a major clinical problem affecting about 10 to 20 million men in the USA. In the majority of patients, 

abnormal vascular responsiveness is the underlying cause of impotence, and failure to retain blood within the sinusoids is the 

most common cause of vasculogenic impotence. Filling of the sinusoidal spaces compresses the outflow venules against the 

relatively rigid tunica albuginea, causing engorgement of the corpus cavernosum with blood. Thus, failure of penile erection 

could be due to impaired relaxation of the smooth muscle of the corpus cavernosum. The purpose of this study is to investigate 

the effect of the new chemically related compounds LASSBio-897, LASSBio-1028, LASSBio-1029 and LASSBio-1289 in 

smooth muscle of the corpus cavernosum. 

 

Methods and Results: 

 

Protocols were approved by Animal Care and Use Committee at Universidade Federal do Rio de Janeiro. Male Guinea pigs (350 

– 400 g) were killed by cervical dislocation under pentobarbital anesthesia (60 mg/kg). Their penises were excised rapidly and 

placed in Krebs solution (mM: NaCl: 118, KCl: 4.5, CaCl2: 2.5, NaHCO3: 24, MgSO4: 1, KH2PO4: 1, dextrose: 6) and prepared 

for isometric tension recording. The corpora cavernosa were dissected and subsequently transferred to organ chambers. Tissue 

baths containing Krebs solution were kept at 37 °C and constantly bubbled with 95% O2 and 5% CO2. One end of the corpora 

cavernosa was attached to a fixed pin at the bottom of the organ bath. The other end was attached to a force transducer (Grass FT-

03) whose signal was conditioned by a Cyberamp (Axon Instruments, Inc.) and then displayed and stored on a computer for 

future analysis, using Axoscope software (Axon Instruments, Inc.). The initial resting tension was 1 g. The preparation was left to 

equilibrate for 60 min. Each corpora cavernosa was contracted with phenylephrine (PE, 30 μM). After the contractile response 

had stabilized, increasing concentrations (1-300 μM) of the compounds tested were added to the chambers. Sildenafil was used as 

positive control. The tissue relaxation responses were assessed as a percentage of the PE-induced contractile response. The 

inhibitory concentration was determined using the equation: y = ymax + (ymax – ymin)/(1+10logEC50-X*HillSlope). Sildenafil 

induced corpus cavernosum smooth muscle concentration-dependent relaxation was considered standard. At 300 μM, sildenafil 

reduced PE contracture to 32.3 ± 3.0% (n = 12, P < 0.05). LASSBio-1289 caused significant concentration-dependent relaxation 

as from 30 μM, similar to sildenafil, reducing PE contracture to 30.5 ± 5.0% at 300 μM (n = 6, P < 0.05). The IC50 of sildenafil 

was 109.4 ± 20.4 μM and 95.4 ± 27.4 μM for LASSBio-1289 (P > 0.05). LASSBio-1028 did not produce any significant change 

on PE contracture (n = 8, P > 0.05). LASSBio-897 (n = 6) and LASSBio-1029 (n = 10) caused significant smooth muscle 

concentration-dependent contraction at 30, 100 and 300 μM, and 100 and 300 μM, respectively. At 300 μM, maximal contracture 



was 108.8 ± 3.0% for LASSBio-897 and 134.8 ± 12.2% for LASSBio-1029 (P < 0.05). 

 

Conclusions: 

 

Although chemically related, LASSBio-1289 was the only compound that caused a significant relaxation of corpus cavernosum 

with IC50 similar to sildenafil. 
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Objectives: 

 

Varicocele causes dilation of the pampiniform plexus, the spermatic vein, and the collaterals leading to the iliac, and it is the most 

common etiologic factor associated with male infertility (reviewed in Human Reprod Update 7:78, 2001). Although endocrine 

and testicular paracrine imbalances, hyperthermia, hypoxia, apoptosis, and retrograde flow of adrenal blood have been proposed 

to explain the pathophysiology relating varicocele to male infertility, none can independently explain this phenomenon (Human 

Reprod. Update 7: 47, 2001). The plasma testosterone levels in varicocele men is controversial, some studies report a decrease 

while others report no changes (reviewed in Front Biosci 1:3641, 2009). Recent study from our laboratory showed that 

experimental varicocele induced by partial ligation of the left renal vein in rat causes decrease of androgen receptor expression in 

the testis, but does not change the expression of estrogen receptors (ESR1 and ESR2). The aim of the present study was to 

investigate, in rats, the effects of the surgically-induced varicocele on: 1) plasma and testis levels of testosterone and 17beta-

estradiol; 2) the protein expression profile of the testis. 

 

Methods and Results: 

 

Forty day-old rats were submitted to experimental varicocele induced by partial ligation of the left renal vein (Human Reprod 

Update 7:78, 2001) or sham operated (control). The animals were killed at 4 weeks after the surgical procedure and the presence 

of dilation of the left internal spermatic vein was checked. Right and left testis were dissected and immediately frozen in liquid 

nitrogen. Steroids were extracted from plasma and testis, and testosterone and 17beta-estradiol levels were determined by solid-

phase radioimmunoassay, as previously described (Int J. Androl doi: 10.1111/j.1365-2605.2010.01109.x.:2010). Varicocele did 

not change the plasma levels of testosterone (control: 2.21± 0.25 ng/dl, n=9, vs varicocele: 2.14± 0.31 ng/dl, n=12,) and 17beta-

estradiol (control: 6.97± 0.62 pg/dl, n=8, vs varicocele: 5.33 ± 0.90 pg/dl, n=8), and testosterone levels in the left (control: 174.42 

± 44,20 ng/g, n=6, vs varicocele: 148.68±21.58 ng/g, n=10) and right testis (control: 143.21 ± 25.44 ng/g, n=9, vs varicocele: 

125.44 ± 16.91 ng/g, n=11). Left testis was removed, and total protein extracted for two-dimensional gel electrophoresis (2-DE) 

separation and the images analyzed by PDQuest program (Bio Rad). Protein spots with PI ranging from 3-11 and molecular mass 

ranging from 220 to 10 Kda were stained by Coomassie G250 and screened. Twenty-nine differentially expressed protein spots 

were observed in the testis from varicocele rats. Five protein spots were up-regulated and and twenty-four were down-regulated. 

 

Conclusions: 

 

These studies indicate that varicocele differentially regulates the protein expression in the testis. Identification of these proteins is 



in progress in our laboratory, and it might be important to find new biomarkers of varicocele and male infertility. 

Keywords: Varicocele, Male infertility, Proteomic 

Financial Support: Fapesp 

 

 

 

Resumo:05-019 

EXPRESSION OF EP24.15 IN THE PROSTATE OF RATS 
 

Velho, A. L. M. C. S. ; Morais, M. R. P. T. ; Dias, G. F. ; Dantas, S. E. S. ; Ribeiro, L. H. F. ; Pereira, J. C. 

S. ; Fontenele-neto, J. D.  

Dept Animal Science/UNIVERSIDADE FEDERAL RURAL DO SEMI-ÁRIDO, UFERSA 

 

 

 

Objectives: 

 

EP24.15 is a zinc-dependent metalloendopeptidase, involved in the metabolism of several neuropeptides such as neurotensin, 

somatostain, bradykinin, GnRH and has being implicated in several physiologic processes, including reproduction Endocr. Rev. 

23:647, 2002. The prostate is an androgen-dependent accessory male gland in which peptides and neuropeptides are found Am. J. 

Transl. Res. 01:148, 2009. The prostate cancer is initially dependent on testosterone but in some cases independent prostate 

cancer will develop and the cells are signaled by neurotensin J. Cell. Biochem. 91:671, 2004. The aim of this current research is 

to analyse the distribution of EP24.15 in the prostate tissue of non-castrated and castrated animals and to evaluate the influence 

androgen in its expression. 

 

Methods and Results: 

 

Mature male rats weighting 450g were obtained from the animal housing facility of the Animal Science Dept/UFERSA and 

separated in two groups: control group, intact non-castrated animals, (n=3) and the castrated group (n=6) which were subjected to 

surgical castration under zoletil ® 100 (Virbac) anesthesia and killed after 60 days. The prostate gland from both control and 

castrated groups were fixed by immersion in Bouin´s fluid and paraffin embedded, 8 µm thick sections were obtained in a 

rotatory microtome and place in a glass slides and submitted to immunohistochemistry with EP24.15 antiserum raised in rabbits 

previously characterized see Brain Res. 851:261, 1999 (kindly gift from Dr. Ferro ICB/USP ) diluted 1:500 in tris bufferd saline 

pH7.5 and anti-IgG rabbit (Sigma CO., St.Louis, MO) (1:200) amplified by Avidin Biotin Peroxidase (ABC kit, Vector 

laboratories, Burlingame, CA) and developed using DAB (Sigma Co., St.Louis, MO) to locate EP24.15. The analysis showed that 

EP24.15 was present in control (non-castrated) and castrated animals. Nevertheless, the immunoreaction pattern was different in 

between animal groups. The prostate of non-castrated rats showed labelling over the nucleus and cytoplasm of tubular epithelium 

cells occasional connective tissue cells were labelled. The castrated group showed only nuclear labelling. The intensity of the 

immunoreaction was also different and non-castrated animals showed a stronger reaction. 

 

Conclusions: 

 

The EP24.15 is present in the prostate of castrated and non-castrated rats. The results suggest that EP24.15 expression and tissue 

distribution can be regulated by androgen hormones.  

Keywords: androgens, metallendopeptidase, peptides 
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Objectives: 

 

Previous data from our laboratory (Am J Physiol Heart Circ Physiol 293:2588-2596, 2007) have demonstrated that Angiotensin-

(1-7) facilitated the rat erectile response. These data suggested a therapeutic potential of the axis ACE2-Ang-(1-7)-receptor Mas 

as an alternative for the treatment of male erectile dysfunction. The purpose of this study was to evaluate the possible 

involvement of Ang-(1-7), muscarinic, angiotensinergic AT2, and bradykinin B2 receptors in the rat erectile function.  

 

Methods and Results: 

 

Penile erection was evaluated in male Wistar rats (270-300g). The animals were anesthetized by ketamine/xylazine (100/14 

mg/100g), had the major pelvic ganglion isolated and electrically stimulated (1-12 Hz, 4V, 5ms pulse and 30 seconds for each 

frequency). Intracavernosal pressure (ICP) and mean arterial pressure (MAP) were measured and presented as an index of 

erection (ICP/MAP). Frequency-response curves were obtained from rats in the control situation, under Intracavernosal infusion 

of Angiotensin-(1-7) [Ang-(1-7), 15 pmol/Kg/min], under infusion of Bradykinin (30 pmol/Kg/min), in rats pre-treated with 

atropine (muscarinic receptor antagonist, 2.9 ìmol/100g IV, applied 15 min. before) or PD123319 (AT2 receptor antagonist, 

0.407 ìmol/100g IV., applied 1 min. before), and a combination of Ang-(1-7) and all the other treatments. Infusion of Ang-(1-7) 

facilitated the erectile response induced by ganglionic stimulation. Atropine decreased the maximum ICP/MAP index (at 12 Hz) 

in approximately 20% compared to the control situation, but did not affect the facilitation of the erectile response induced by 

Ang-(1-7). The presence of an AT2 receptor antagonist (PD123319) did not significantly affect the erectile response induced by 

ganglionic stimulation but reduced the facilitation induced by Ang-(1-7). Intracavernosal infusion of BK significantly reduced the 

erectile response for the lower frequencies (2 and 4 Hz) in the control situation, and reduced the facilitation response induced by 

Ang-(1-7). 

 

Conclusions: 

 

The data suggest that the facilitation of the rat erectile response induced ganglionic stimulation in the presence Ang-(1-7) does 

not appear to involve muscarinic receptors, but possibly is associated with the activation of AT2 receptors. Our results also 

suggest that the presence of bradykinin partially impairs the vasodilatador effect of Ang-(1-7).  

Keywords: Angiotensin-(1-7) , erectile dysfunction, muscarinic receptors, AT2 receptors, bradykinin  
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Objectives: 

 

Angiotensin-(1-7) [Ang-(1-7)] is a heptapeptide member of the renin-angiotensin system that acts as a vasodilator and is an 

antagonist of angiotensin II (Ang II) in the vasculature. Since, 1) Ang II regulates the renal NA+/H+ exchanger, a cation 

exchange processes that plays a major role in the regulation of cell pH and volume and 2) the role of Ang-(1-7) in regulating 

kidney function is not well understood, it becomes highly relevant to determine the action of Ang-(1-7) on the NA+/H+ 

exchanger in in vivo renal tubules. 

 

Methods and Results: 

 

The direct action of Ang-(1-7) on net bicarbonate reabsorption (JHCO3-), via Na+/H+ exchanger, was evaluated by stationary 

microperfusion of in vivo middle proximal tubule (S2) of rat kidney, using H ion-sensitive microelectrodes. Ang-(1-7) (10-12 or 

10-9 M) in luminally perfused tubules caused a significant (P < 0.01) decrease in JHCO3- from a mean control value of 2,84 ± 

0.08 nmol.cm-2.s-1 [49/19 (n° of measurements/n° of tubules)] respectively to 1,80 ± 0,21 nmol.cm-2.s-1 (52/14) or 1,11 ± 0,119 

nmol.cm-2.s-1 (78/15) and Ang-(1-7) (10-6 M) increased significantly (P < 0.01) the JHCO3- to 4,43 ± 0,523 nmol.cm-2.s-1 

(80/21). In addition, A779 [10-6 M, a classic Ang-(1-7) receptor (Mas) antagonist] impaired significantly (P < 0.01) the 

inhibitory effect of Ang-(1-7) (10-12 or 10-9 M), but did not modify the stimulatory action of Ang-(1-7) (10-6 M). 

 

Conclusions: 

 

Our present results show a dose-dependent biphasic effect of Ang-(1-7) on Na+/H+ exchanger via receptor Mas, opposed to that 

described for Ang II via receptor AT1, once low concentrations of ANG II stimulate and high concentrations of ANG II inhibit 

this exchanger. So, our data indicate that this hormonal interaction on Na+/H+ exchanger may represent physiologically relevant 

regulation in conditions of change of the extracellular volume and/or pH in the intact animal. 

Keywords: Angiotensina 1-7, Receptor Mas, Rim, Túbulo Proximal, NHE3 
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Objectives: 

 

The rate-limiting step for the synthesis of eicosanoids is the release of arachidonic acid (AA) from phospholipids by a 

phospholipase A2 (PLA2). The superfamily of PLA2 includes four main types of proteins: secretory, cytosolic, calcium-

independent and platelet activating factor-acetyl hydrolases. It has been described that the group V PLA2 (GV sPLA2), a 

secretory member of PLA2 family, has a regulatory role in eicosanoid synthesis and its effects on renal physiology are not 

known. In a previous work, we found that a Ca2+-independent PLA2 play a role in the sodium reabsorption on proximal tubule. 

Therefore, the aim of this work is to assess the physiologic effect of GV sPLA2 on the renal functional parameters in GV sPLA2 

knockout mice (GV sPLA2-/-). 

 

Methods and Results: 

 

Males C57BL/6 mice wild-type (WT) and C57BL/6 GV sPLA2-/- were allocated in metabolic cages by 48 hours to evaluated 

renal function (n=5 per group). Urine and blood samples were collected and used to determine urine flow rate, sodium fraction 

excretion (FENa+), glomerular filtration rate (GFR), urinary protein:creatinine ratio (UPCr) and gamma glutamyl transferase 

(GGT) activity. The animals were euthanized and the kidneys were removed. One kidney was used for histological studies and 

the other one was used to prepare the cortical and medullar homogenate. (Na++K+)-ATPase activity (nmol-Pi.mg-1.min-1) was 

measured in the absence or in the presence of 1 mM ouabain (a specific inhibitor) according to the method described by 

Grubmeyer and Penefsky (J Bio Chem 256; 3718, 1981). Protein expression was evaluated by immunoblotting. In the 

hemodynamic study, mean urinary flow rate of GV sPLA2-/- group was not significantly different from WT. The same profile 

was observed for UPCr. On the other hand, GGT activity was 4-fold increased in GV sPLA2-/- when compared with control. The 

GFR was decreased 3 times in GV sPLA2-/-, however there was no changes in FENa+. The cortical (Na++K+)-ATPase activity 

was decreased 2 times in GV sPLA2-/- mice (WT= 11,48 ± 1,3 and KO= 5,75 ± 0,48) and the activity in the medulla was 

comparable in WT (10.4 ± 1.4) and GV sPLA2-/- (9.7 ± 0.5). The expression of (Na++K+) ATPase showed the same profile 

when compared to activity. In the histological analysis, cellularity was not different in both superficial (subcapsular and cortical) 

and juxtamedullary glomeruli. Furthermore, interstitial space was not changed in GV sPLA2-/-, however collagen deposition was 

higher in the GV sPLA2-/- (8.6 ± 0.6%) than WT (6.1 ± 0.3%). 

 

Conclusions: 

 

The GV sPLA2 has a stimulatory role on the expression and activity of cortical (Na++K+) ATPase and this regulation did not 

change the sodium excretion fraction. In addition, the GV sPLA2 absence induced a renal injury indicating a possible 

renoprotective role.  

Keywords: phospholipase A2, kidney, renal function 
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Objectives: 



 

Background. The diagnosis of acute kidney injury (AKI) is usually based on changes in serum creatinine[Cr] but such 

measurement are poor marker of acute decline in kidney function. Once AKI is established, many clinicians rely directly on serial 

measurements of [Cr] as an indicator of glomerular filtration,which is a key renal function.This reliance is misplaced because 

creatinine levels may still rise even while filtration is recovering.The purpose of this study was to compare the relationship 

among serum creatinine, inulin clearance (GRF), morphological changes and molecular markers of cellular process throughout 

acute kidney injury. 

 

Methods and Results: 

 

Methods. Sprague-Dawley received single i.p. dose cisplatin.We obtained the (discrete time) series of plasma creatinine and 

inulin clearance at day 1, 3, 6 and 8. We performed a cubic interpolation to estimate the (continuous) plasma creatinine 

concentration and inulin clearance at time t = to + nƒ¢t where n=1,2, and ƒ¢t=0.01 days (Matlab function 

interp1).Histopathological and immunohistochemistry evaluation was made at day 1, 3, 6 and 8. Cellular process was 

characterized by RT-PCR using vimentin for regeneration, e-cadherin for epithelization,cdc2 for proliferation and Bad/Bcl2 ratio 

for apoptosis. Results. The creatinine concentration increases from 0.6 mg/dL to 2,4 mg/dL and then slowly retirns to normal day 

8. Inulin clearance interpolation graph shows the minimum point between day 2 and 3 when serum creatinine concentration is 

still at half way from the maximum point.This suggests that the deterioration in fact ends just 2 days after onset of AKI .At this 

time we don•Lt see any major cellular process as proliferation, apoptosis or regeneration by surrogates markers for these 

processes and immunohistochemistry.There is, however, a 5-day stabilization period before the GFR starts to return to normal. 

During stabilization period we observed increased of mRNA expression of markers for proliferation, apoptosis and regeneration.  

 

Conclusions: 

 

Conclusion. When the cubic interpolation plot from inulin clearance was used in conjunction with daily measured values of 

serum creatinin, the trajectory of AKI were illuminated by serial measurements of electrolytes, markers for cellular processes and 

histopathological features throughout kidney disfunction. In addition, the present study has provided intriguing insights into 

timing of cellular process during acute kidney injury.Deterioration is more easily identified than the onset of recovery. 

Recognizing the end of deterioration and onset of recovery is important because it affects medical decision making. 
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Objectives: 

 



Due to its ability to bind to carbohydrates, lectins have a variety of biological applications in the biomedical area being used as 

agents pro and anti-inflammatories agents for diagnosis / therapy in oncology; typing of pathogenic bacteria, characterization of 

glycoproteins and histochemical tissue. We have studied the effects induced by the lectin from the Caulerpa cupressoides in 

isolated rat kidney and Mardin Darby Canine Kidney(MDCK) cells. 

 

Methods and Results: 

 

Isolated kidneys from Wistar rats weighing 250 to 300g (n=6) were perfused with Krebs-Henseleit solution containing 6% of 

bovine serum albumin previously dialysed for 120 minutes. The effects of the lectin from C. cupressoides (LCc) (10&mug/mL) 

were studied on glomerular filtration rate (GFR), urinary flow (UF), perfusion pressure (PP), renal vascular resistance (RVR) and 

percentage of sodium (%TNa+), potassium (%TK+) and chloride (%TCl-) tubular transport at 60, 90 and 120 minutes of 

experiment. All data were analyzed by unpaired t test with level of significance of *p 

 

Conclusions: 

 

These results indicate that LCc caused significative alterations in the renal parameters, without histological changes and no signs 

of cytotoxicity. 

Keywords: Caulerpa cupressoides, renal effects, Isolated kidneys , cells culture 
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Objectives: 

 

The kidney is critically involved in the development of essential hypertension as observed in spontaneously hypertensive rats 

(SHR). Recent studies suggest that the renal injury is not only secondary to the hypertension, but it could precede the 

hypertension development. Intrarenal Ang II plays a critical role in this process through pro-inflammatory and antinatriuretic 

effects mediated by AT1R. In a previous work, we found an increase in the AT1R/AT2R ratio what is involved in renal injury 

observed in 4-wk-old SHR (prehypertensive animals). The aim of this work was to identify the age at which the imbalance 

between AT1R and AT2R and alterations of renal function begin in SHR. 

 

Methods and Results: 

 

Homogenate of the renal cortex of 3-wk-old SHR and Wistar-Kyoto rats (WKY) were used. Blood pressure values were 

monitored by tail-cuff plethysmography before euthanasia. Protein expression was evaluated by immunobloting and renal 

function by urine and plasma analysis. Initially, differences in 24h urine flow, renal sodium fraction excretion (FENa+), 

glomerular filtration rate (GFR) and ratio between urinary protein and creatinine (UPCr) were investigated in groups of SHRs and 



WKYs (n=6 per group). Systolic blood pressure was similar in 3-wk-old WKY and SHR. The 24h urine flow of 3-wk-old SHR 

was lower than age-matched WKY, whereas there were no changes in GFR and UPCr. The (Na++K+)ATPase activity in cortex 

homogenate increased 83% in SHR. On the other hand, the expression of α1-subunit this enzyme is decreased 47% in 3-wk-old 

SHR when compared to WKY. In agreement, the FENa+ was similar in both groups (0.50 and 0.47%, WKY and SHR, 

respectively). To investigate changes in AT1R/AT2R ratio, renal cortex of 3-wk-old animals were analyzed. In SHR, AT1R 

expression was similar to age-matched WKY rats, whereas AT2R expression was increased by 270%. 

 

Conclusions: 

 

Our results indicate that the AT1R/AT2R ratio is decreased in 3 weeks-old SHR. These results open new possibilities for 

understanding the role of the kidney in the development of primary hypertension. 

Keywords: hypertension, kidney, angiotensin II 
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Objectives: 

 

Regulation of transport proteins in renal tubular epithelium is dependent on several factors, including the concentration of ions 

(Na+, K+, Ca2+ and H+) and hormones such as ADH, PTH, angiotensin II and aldosterone. These factors modulates the activity 

of both apical and basolateral transporters. Recently it has been demonstrated that the calcium sensing receptor (CaR) is present 

in several tubular segments from the proximal tubule to the collecting duct. Recent results suggest that extracellular Ca2+ 

modulates proton secretion independent of Na+ in intercalated cells of CCD and OMCD. Thus, increasing the concentration of 

Ca2+ and/or directly stimulating the calcium sensing receptor, is possible to register a modulation in the flow of ions transported 

in these tissues. Proximal tubule plays a critical role in tubular transport of ions - protons and bicarbonate in particular - and 

express the CaR in the apical membrane. The objective of the present work was to characterize the biochemical activity of 

vacuolar H+ ATPase pump in Opossum Kidney (OK) cells and its relationship with the CaR. 

 

Methods and Results: 

 

OK cells from passages 7 to 17 were utilized. Serial cultures were maintained in Dulbecco‟s Modified Eagle‟s Medium (DMEM), 

supplemented with 10% fetal bovine serum in a humidified 95% air and 5% CO2 incubator. The medium was changed 3 times a 

week and the cells were split once a week. The reaction to determine vacuolar H+-ATPase pump activity and its relationship with 

the CaR was started by addiction of cell homogenates to tubes contained the assay medium. The inorganic phosphate (Pi) release 

was determined by a colorimetric method modified from that described by Fiske and Subbarow (Can J Physiol Pharmacol., 

87:653, 2009). The H+-ATPase activity was determined from the differences between Pi released in the absence and presence of 

10-8M concanamycin. CaR was stimulated by the agonists Neomycin (200μM) or Gd3+ (300μM). Homogenates of OK cells 

present a concanamycin-sensitive activity (vacuolar H+ ATPase). Basal vacuolar H+ ATPase activity was significantly 

stimulated by 300μM Gd3+: 16.89±3.753 nmol Pi.mg-1.min-1 basal vs 29.94±5.352 nmol Pi.mg-1.min-1 with Gd3+, n=11, 

p=0.002. Exposure to 200μM Neomycin also enhanced vacuolar H+ ATPase activity: 10.74±1.95 nmol Pi.mg-1.min-1 basal vs 

20.20±2.85 nmol Pi.mg-1.min-1 with Neomycin, n=13, p=0.01. 

 



Conclusions: 

 

Stimulating CaR in homogenates of OK cells result in enhanced of vacuolar H+-ATPase activity. 

Keywords: CALCIUM SENSING RECEPTOR (CaR), H+-ATPase, PROXIMAL TUBULE  
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Objectives: 

 

Objetives: Excess weight gain and high salt diet may cause changes in blood pressure and renal function and structure, including 

alterations in glomerular filtration rate, sodium excretion, tubulointerstitial compartment glomerulosclerosis and proteinuria. The 

incidence of salt-sensitive hypertension and obesity increases after menopause. This study aims to evaluate the effects of high-fat 

plus high-salt diet on blood pressure and renal function in ovariectomized rats. Key wods: Ovariectomy, high-salt diet, high-fat 

diet, proteinuria 

 

Methods and Results: 

 

Methods: Eighteen Wistar female rats were ovariectomized (OVX) at ten weeks of age and fed either a standard diet or high-fat 

(55.6% of total calories) plus high-salt diet (8% sodium chloride) for a period of 24 weeks. The animals were divided into two 

groups: OSD- OVX rats submitted to standard diet (n=8) and OHFSD- OVX rats submitted to high-fat plus high-salt diet (n=10). 

Weight and blood pressure were measured weekly. In addition, blood samples and urine were collected for determination of urine 

flow, plasma creatinine, proteinuria and fractional excretion of sodium and potassium. The animals were killed 24 weeks after the 

diet, at which time the kidneys were removed for histological studies. The data were submitted to Student's t-test. The level of 

significance was p 

 

Conclusions: 

 

Conclusions: The high fat plus high salt diet in ovariectomized rats may contribute to high blood pressure and proteinuria 

observed in these animals.  
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Objectives: 

 

Obesity is frequently associated with increased production of proinflammatory cytokines, infiltration of inflammatory cells and 

activation of pro-inflammatory transcription factors. Previous studies from our laboratory have demonstrated increased visceral 

adipose tissue, blood pressure and infiltration of macrophages and lymphocytes in the renal cortex of ovariectomized rats fed a 

high-fat diet. This study aims to evaluate the effects of a high-fat diet on the expression of nuclear factor-kappa B (NF-KB), 

tumor necrosis factor-alpha (TNF-α) and angiotensin II (AII) in renal tissue of ovariectomized rats. 

 

Methods and Results: 

 

Twenty-four ten-week-old female Wistar rats were ovariectomized (OV) or sham-operated. The animals were fed either a 

standard diet or high-fat diet (55.6% of total calories) and divided into the following groups: SSD (sham operated rats with 

standard diet, n=6); OSD (OV rats with standard diet, n=6); SHFD (sham operated rats with high-fat diet, n=6); OHFD (OV rats 

with high-fat diet, n = 6). The rats were killed 24 weeks after the diet, at which time the kidneys were removed for 

immunohistochemical and reverse transcription polymerase chain reaction (RT-PCR) studies. The right kidney was used for 

analysis of gene expression of TNF-α by RT-PCR. Sections of the left kidney were submitted to immunohistochemical reaction, 

using the anti-NF-KB p65 antibody and anti-AII antibody. The gene expression analysis was performed by densitometry and 

immunohistochemical evaluation was performed by counting the number of AII and NF-kB positive-cells in renal cortex. The 

results have shown that OHFD group rats presented higher renal TNF-α gene expression (0.5404 ± 0.003) than the SSD rats 

(0.4809 ± 0.015), p<0.01. 

 

Conclusions: 

 

The high-fat diet and ovariectomy caused increased expression of TNF-α, AII and NF-KB in the kidney which may contribute to 

local inflammatory process. 
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Objectives: 

 

Aims: The present study investigates, in adult male rats, the effect of food restriction in utero on arterial blood pressure changes 

(AP), and its possible association with the number of nephrons, renal function and angiotensin II (AT1R/AT2R) and 

glucocorticoid (GR) receptors expression.  

 

Methods and Results: 

 

Methods: The daily food supply to pregnant rats was measured and one group (n=5) received normal quantity of food (NF) while 

the other group received 50% of that (FR50) (n=5). The birth weight (BW) of offspring was evaluated and the AP was measured 

weekly, since six-week-old. Only male pups were used in the study. At 16th week of life, the renal function was estimate by 

creatinine and lithium clearances. Blood and urine samples were collected to biochemical determination of creatinine, sodium, 

potassium and lithium. Fractionator‟s method was used to estimate glomeruli number in histological slices. Kidneys were also 

processed to AT1, AT2 and GR immunolocalization and for western blotting analysis. Results: FR50 offspring shows a 

significant reduction in BW (FR59: 5.42 ± 0.21 vs. 7.29 ± 0.30g in NF, p=0.0001) and increased AP from 6th to 12nd week 

(6thwk FR50: 149.1 ± 3.4 vs. 125.1 ± 3.2mmHg in NF, p 

 

Conclusions: 

 

Conclusion: The study led us to suggest that fetal undernutrition, with increased fetal exposure to maternal corticosteroids, 

program to persistent renal glucocorticoid receptor upregulation in adulthood life. That effect may be related to development of 

hypertension in progenies. Additionally, the reduction in nephron number and downregulation of the angiotensin II receptors may 

result in lack of ability of renal tubules water and salt handling, which in turn may also contribute to hypertension establishment.  
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Objectives: 

 

It is estimated that about 7% of world population is obese and 15 to 20% overweight. The number of patients with chronic kidney 

disease and end stage renal disease has increased progressively with increasing incidence of obesity. In Brazil, studies show that 

overweight and obesity was 30% or more of children and adolescents, an important point of discussion regarding the earliness 

with which they can encounter the adverse health effects associated with obesity, especially the relationship between obesity 

child and its continuation into adulthood. The objective of this study was to evaluate the renal function in rats submitted to a 

hyperlipidic diet during 8 weeks from weaning until adulthood.  



 

Methods and Results: 

 

Male Wistar rats (n=8/group) were divided in Control group (CG), commercial rat feeding, and Hyperlipidic group (HG) by 

addition of 30% unsalted butter in commercial diet to rats during 8 weeks, with starts immediately after weaning. To renal 

function evaluation the animals were anaesthetized with sodium pentobarbital (50mg/kg), the right kidney was removed without 

interruption of the flow and placed in the extracorporeal perfusion system containing Krebs-Henseleit solution plus 6% bovine 

serum albumin. Renal Vascular Resistance (RVR), Urinary Flow(UF), Renal Plasmatic Flow(RPF), Glomerular Filtration Rate 

(GFR) and Perfusion Pressure (PP), were determined every 10 minutes, for 60 minutes. The left kidney was removed to 

histological analysis and was preserved in 10% formalin for 24 hours and subsequently kept in 70% ethanol for tissue fixation. 

After 48 hours of fixation, the tissues were processed and followed the general steps: dehydration, clearing, paraffinization and 

inclusion of the tissue in Paraplast (Sigma) for cutting the tissue into 5µm thick. After cutting the tissues were stained with 

Picrosirius Red, for the marking of total collagen and morphology of Renal Corpuscle. The evaluations were performed on 50 

glomeruli per kidney, using optical microscopy with the aid of Image Pro-Plus4.1. In the HG group we observed important 

alterations in all parameters evaluated in extracorporeal renal perfusion, with increases in PP (CG: 118± 2.5 vs HG: 130.±7,1, 

mmHg), RVR (CG: 4.9±0.5 vs HG: 7.2±0.9, mmHg./ml.g-1.min-1) and UF (CG: 0.13±0.02 vs HG: 0.21±0.04, mL.g-1.min-1). 

In responses of these increases the RPF (CG:22±2.7 vs HG:19,4±1.4,mL/g/min) and the GFR (CG: 0.72 ± 0.07 vs HG: 0.42 ± 

0.07, mL/g/min) reduces significantly. Through the histological analysis was observed an important glomerular alteration with 

decrease in glomerulus’s area, (- 63% μm²) and in the total Bowman's capsule diameter (- 10% μm).  

 

Conclusions: 

 

These findings suggest that consumption of hyperlipidic diet after weaning, an important stage for the individual development, 

increases the susceptibility of the renal dysfunction in adulthood. As observed by increased PP, UF, RVR, decreased RPF and 

GFR and morphological changes in the glomerulu‟s area and Bowman ‟s capsule diameter. 
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Objectives: 

 

Asthma is characterized by hyperresponsiveness, eosinophilic inflammation, lung remodeling and Th2-cytokines activation. It is 

well known that Flavonoids present an important anti-inflammatory property. Our aims were to detect if 5,4‟-dihydroxy-7-

methoxyflavanone (FLA), derived from Baccharis retusa (Asteraceae), modulates antigen-induced airway inflammation in a 

murine model. 

 



Methods and Results: 

 

Methods: Balb-C male mice (6-8 weeks) were sensitized by a ip injection of ovalbumin (OVA) + alumen on days 0 and 14 and 

inhaled with OVA 1% on days 24, 26, and 28. OVA-sensitized animals received vehicle (DMSO+Saline), FLA 

(20mg/Kg/animal-intranasal) or dexamethasone (DX, 5mg/Kg/animal-sc) daily beginning on day 24. Control group was inhaled 

with saline and treated with vehicle. On day 29, a dose-response curve to metacholine (10,30,100,300,1000,3000ug/mL) and 

bronchoalveolar lavage (BAL) were performed. We evaluated specific IgE antibodies by Passive Cutaneous Anaphylaxis 

technique (PCA). In another groups of animals, lungs were removed and frozen to perform cytokine assay in lung homogenate by 

ELISA (BioPlex). Results: Eosinophylia, increase in BAL-total cells and high values of Rrs and Ers (response to 1000ug/mL of 

methacholine and % of increase) were observed in ovalbumin-exposed animals compared to control (p 

 

Conclusions: 

 

Our data demonstrated that 5,4‟-dihydroxy-7-methoxyflavanone reduces lung hyperresponsiveness, IgE and eosinophils in the 

lung, suggesting a potential anti-inflammatory activity in this experimental asthma model, which may be related to a modulatory 

effects of this flavonoid corcening pro-inflammatory cytokines. Further investigation is needed in order to consider this 

compound as a new alternative therapeutic approach in inflammatory lung diseases. 
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Objectives: 

 

The physical exercise is a multifactorial activity which affects several body organs and tissues. Currently, there´s a huge interest 

in establishing the biochemical pathways involved in oxidative stress of the bronchoconstriction induced by the physical exercise, 

since a plenty of scientific evidences has showed correlations between the beginning of the asthma chronic inflammation and an 

intense oxidative stress. The aim of this study is to identify the effects of the physical exercise, associated with asthma in a rat‟s 

model, on the tracheal muscle, through the evaluation of the tracheal muscle contractility and the assessment of the lipidic 

peroxidation levels. 

 

Methods and Results: 

 

The study was approved by the Ethics Committee on Animal Research at the Universidade Estadual do Ceará in resolution of 

Case No. 95/09. To perform this experiment, 24 male rats (250-350g) were divided into 3 groups, containing 8 animals per group: 

the asthmatic group (AG), the exercised asthmatic group (EAG) and the control group (CG). All animals were subjected to 

sensitization by intraperitoneal injections of egg albumin (OVA). After the sensitization, the exercised asthmatic group (EAG) 

held 5 sections of forced swimming, beginning in the first day of experiments until the 5th day, at intervals of one hour per day, 

as a parameter to evaluate the correlation between the low-duration physical exercise and the variability of the tracheal muscle 

contractility. After 21 days, the 24 rats were subjected to challenge, consisting of placing them in an acrylic box, in which the 



inhalation of OVA (AG and EAG) or saline (CG) occurred for 30 minutes. All the animals were sacrificed 30 minutes after the 

challenge performance in the 21th day. In the in vitro experiments, the trachea was removed, assembled in a vat and stocked at 

37°C with carbachol (CCh 10-9 to 10-5 M) and potassium (K+ 60 mM) as contractile stimuli. The results were expressed as 

percentage of the response induced by CCh or K+ 60mM. For determination of lipid peroxidation, levels of Thiobarbituric Acid 

Reactive Species (TBARS) were analyzed in bronchoalveolar lavage fluid collected from the respiratory system of the rats. The 

results were expressed as TBARS level (nmol/mg protein). Statistical analysis was performed by ANOVA with Holm-Sindack p  

 

Conclusions: 

 

As showed in the results, the inclusion of short term exercise, in the model of OVA-induced asthma, increases the contractility of 

isolated tracheal smooth muscle more pronounced than the isolated model of OVA-induced asthma. Probably, the mechanism of 

this effect involves the participation of lipid peroxidation in both models. 
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Objectives: 

 

Recently, we observed that the beneficial effects of bone marrow mesenchymal stem cells therapy weren‟t maintained in a 

murine model of silicosis. We tested the hypothesis whether repeated administration of bone marrow mesenchymal stem cells can 

keep the improvement in lung mechanics, inflammation and fibrosis in a murine model of silicosis. 

 

Methods and Results: 

 

32 Female mice C57BL/6 (20-25 g) were randomly divided into two groups (n = 16/each): control (C) and silicosis (SIL). Group 

C was intratracheally instilled with saline (50µL) and SIL group was instilled with silica (20mg /50µL). These groups were then 

subdivided into two groups: saline (SAL) or bone marrow mesenchymal stem cells (MSC). Animals were treated with MSC (2 x 

106) at days 15 and 30 after silicosis induction. MSC were obtained from 16 male C57BL/6 mice (20-25 g) by extracting of the 

marrow of the femur and tibia. Cells were obtained by Ficoll-Hypaque and plated for 7 days. At day 60, animals were 

anesthetized and lung mechanics and histology evaluated. SILSAL presented greater lung static elastance (Est,L) (44.1 ± 3.3 

cmH2O/ml) compared to group CSAL (32.8 ± 1.3 cmH2O/ml), whereas in SILCEL group Est,L was similar to CSAL values 

(31.9 ± 0.9 cmH2O/ml). In addition, SILSAL group showed greater viscoelastic pressure (1.3 ± 0.1 cmH2O) compared to CSAL 

(0.9 ± 0.1 cmH2O) and SILCEL (1.0 ± 0.1 cmH2O). The resistive pressure was greater in the SILSAL (1.5 ± 0.1 cmH2O) 

compared to CSAL group (0.9 ± 0.1 cmH2O), however, bone marrow mesenchymal stem cells were unable to revert resistive 

pressure changes (1.4 ± 0.1 cmH2O). The fraction area of granuloma was lower in SILCEL (34%) compared to SILSAL group 

(67%). Moreover, a reduction of collagen fibers in the granuloma was observed in SILCEL (4%) compared to SILSAL (15%). 

 

Conclusions: 



 

Repeated administration of bone marrow mesenchymal stem cells minimized the inflammatory and fibrogenic processes 

improving lung mechanics in the present murine model of silicosis. 
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Objectives: 

 

Detailed descriptions of the morphology of the respiratory system of lizards, both qualitative and quantitative, are scarce when 

compared to the number of known species. The topology of the viscera and the mesos attached to the lungs are known even less. 

The present work describes in detail the gross morphology of the respiratory system and visceral topology of Enyalius catenatus, 

a leiosaurid lizard and discusses its findings with known descriptions from other lizards. 

 

Methods and Results: 

 

Animals were collected in Mata Atlântica fragments, in Catu (BA). Snout-vent length (SVL), total length (TL), trunk 

circumference (TC) and body mass (MB) were recorded as reference data. Visceral topology and location of mesos (dorsal 

mesentery-DM, ventral mesentery-VM, dorsal mesopneumonium-DMp, ventral mesopneumonium-VMp) were recorded, 

followed by description of the lungs. A toluidine blue-PAS (Periodic-Acid-Schiff reaction) en-bloc staining method was used. 

The following data were recorded: length of respiratory system-LRS¬, length of lungs-LLu, length of left lung-Lle, length of 

right lung-Lri, length of trachea-LTr, length of extrapulmonary bronchus-LBr, length of prehilar region-LPh, number of the 

niches-NNi, number of tracheal cartilages-NTC, parenchymal type and parenchymal distribution. LRS¬, LLu, and LTr ¬were 

standardized to SVL, LTr and LBr were standardized to LRS, LPh was standardized to LLu, and the quotients of lung length over 

trachea length (LLu/LTr), and length of left lung over of right lung (Lle/ Lri) were calculated. The liver is located medially in the 

body cavity and the hepatic ligament fixes the liver to the ventrolateral body wall. The lungs DMp originate dorsally and insert on 

the DM, the left DMp inserts cranially also on the esophagus. The left VMp originates on the cranial ¼ of lung, inserting on the 

VM. The right VMp originates in the mid-line of the lung, inserting on the dorsal surface of the liver. For E. catenatus the LRS 

range from 50% SVL up to 70,59%, with mean at 57,12% SVL. The trachea averages 31,40% SVL (28,57%-36,62%), the extra-

pulmonary bronchi 4,6% LRS (2,32%- 9,09%), the prehilus 13,54% LLu (4,16%-23,08%), and the lungs 28% SVL (20%-

36,62%). The left lung is slightly shorter than the right lung (Lle/ Lri 0,89, (0,58-1,18). The NTC is 45,25 (38-59) and LLu/LTr is 

0,89 (0,68-1,18). The long and slender lungs show a heterogeneous parenchyma distribution with ediculo-trabecular parenchyma.  

 

Conclusions: 

 

Our results are the first description of the morphology of the visceral topology and of the respiratory system of E. catenatus and 

only the third description of the respiratory system of a polychrotid lizard. Among the Polychrotidae, Anolis carolinenses and A. 

cybotes have been studied, possessing complete dorsal and ventral Mp on the left lung and according to Broman 

(Entwicklungsgeschichtl. Monograph. 1, 1904) possess the best developed left ventral Mp among reptiles, being of equal length 



as the left dorsal Mp. This contrasts our data where the left VMp does not reach the caudal end of the lung. 
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Objectives: 

 

Eugenol, a methoxyphenol component of clover oil, inhibits NF-êB activation induced by TNF-á in LPS-stimulated 

macrophages. We aimed at evaluating the effects of different doses of eugenol on lung mechanics, histology and cytokines in 

LPS-injured lungs.  

 

Methods and Results: 

 

59 female BALB/c mice were randomly divided in 9 groups (n=5-8/group). Mice received intratracheally sterile saline solution 

(0.05 ml) or LPS (10 µg in 0.05 ml of saline); 6 h later they received sterile saline (0.2 ml) and Tween 1% (C, and L groups) or 

different doses of eugenol: 16, 65, 114, 160, 650 or 1140 mg/kg in saline (0.2 ml) and Tween 1% (LE1, LE2, LE3, LE4, LE5, 

LE6 and LE7 groups, respectively) by gavage. Mice were evaluated 24 h after the first instillation (LPS or saline). In another 18 

mice [C=6, L=6, E=3 (saline followed by eugenol) and LE=3], TNF-á and IL-1â were detected by ELISA in lung homogenates at 

6 (C=3 and L=3) and 24 h (C=3, L=3, E=3 and LE=3) after the first instillation. One-way ANOVA followed by Tukey test was 

used (á=5%). Static elastance, viscoelastic component of elastance and viscoelastic resistive pressure were higher in L group 

(33.05, 5.01 cmH2O/ml, and 1.00 cmH2O, respectively) than in C (22.13, 3.62 cmH2O/ml, and 0.71 cmH2O) accompanied by 

alveolar collapse and collagen fiber deposition. Eugenol reduced the parameters in LE4 group (except alveolar collapse) and 

abolished them from LE5 (23.34, 3.62 cmH2O/ml, and 0.72 cmH2O) onwards. LE group showed smaller TNF-á and IL-1â levels 

than L mice. LE behaved similarly to C and E groups. 

 

Conclusions: 

 

Eugenol exhibits an in vivo anti-inflammatory dose-dependent action in LPS-induced lung injury.  
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Objectives: 

 

Nitric oxide (NO) has been demonstrated to be the primary agent in relaxing airways in humans and animals. NO is released in 

the epithelial cells of the airways causing relaxation of smooth muscle. This study evaluated the mechanisms of relaxation of two 

NO donors, ruthenium complex [Ru(terpy)(bdq)NO+]3+ (Terpy) and sodium nitroprusside (SNP) in isolated trachea of rats. 

 

Methods and Results: 

 

The isolated trachea was sectioned into rings and contracted with carbachol (EC50, 0.5 microM) in an isolated organ bath for 

isometric tension recordings. The relaxing effect of TERPY and SNP was evaluated at increasing concentrations from 10 nM to 

100 microM. The relaxant response was concentration-dependent and the maximal effect (Emax) to TERPY (97.2 ± 2.8%, n=7) 

was approximately 43% higher than SNP (55.1 ± 5.5%, n=5, p< 0.01) and by SNP was increased (Emax 82.4 ± 5.8%, n=8, p< 

0.05). The precontraction with KCl 75 mM decreased relaxation to TERPY (Emax 49.5 ± 7.0%, n=4, p< 0.001), but not SNP. 

The response to both NO-donors was not altered by presence of thapsigargin (sarcoplasmic reticulum Ca2+-ATPase inhibitor). 

The epithelium removal has reduced the relaxation only to SNP (Emax 31.0 ± 3.8%, n=4, p 

 

Conclusions: 

 

These results indicate TERPY induces airway smooth muscle relaxation by cGMP-independent mechanisms, it involves Ca2+ 

and K+ fluxes across the membrane, its is more effective in reducing cytosolic Ca2+ concentration and to induce relaxation in rat 

trachea than the SNP. 
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Objectives: 

 



The acute respiratory distress syndrome induced by lipopolysaccharide (LPS) in a murine model reproduces features of acute 

pulmonary inflammation with interstitial cell apoptosis followed by fibrosis. The activated receptor peroxisome proliferator ã 

(PPAR-ã) has been described as a regulator of inflammation. Thus, we hypothesized that the use of rosiglitazone (RGZ, synthetic 

agonist of PPAR-ã) could modulate the treatment of pulmonary functional derangements in acute lung injury by LPS. 

 

Methods and Results: 

 

BALB/c male mice received intratracheal instillation of 50 ìL sterile saline solution (NaCl 0.9%) (CTRL and RGZ) or 10 ìg of 

LPS in 50 ìL of saline (LPS and LPRG). 6 hours later the mice were gavaged with 0.5 mL of distilled water (CTRL and LPS) or 3 

mg/kg RGZ, diluted in 5 ìL of DMSO in 0.5 mL of distilled water, followed by 0.5 mL water to wash the syringe and the 

esophagus (RGZ and LPRG). Lung mechanics was measured 18 h after gavage. Static compliance (cmH2O/ml) was higher in 

LPS group (30.7±1.6) than in CTRL (22.0±0.9), LPRG (22.5±0.7), and RGZ (25. 2±1.7). The viscoelastic/inhomogeneous 

pressure (cmH2O) and the elastic component of viscoelasticity (cmH2O/mL) increased in LPS group (0.9±0.1, 5.0±0.3, 

respectively) compared to CTRL (0.6±0.0,3.3±0.1, respectively) and LPRG (0.7±0.0, 3.7±0.2, respectively). There was no 

difference in mechanical variables between CTRL and RGZ mice. 

 

Conclusions: 

 

The activation of PPAR-ã by rosiglitazone reversed the impaired lung function in mice that developed LPS-induced acute lung 

injury. 
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Objectives: 

 

Background: Intranasal challenges are frequently used in animal models of asthma. Instillation of allergen in awake animals 

results in less lung distribution than in anesthetized animals. However, there is no data on potential differences in allergen 

deposition depending upon the anesthetic drug used during allergen challenge. Although halothane and isoflurane have 

bronchodilator actions, halothane is a more potent bronchodilator of the small airways. Several studies suggest that the small 

airways contribute to asthma pathogenesis. Therefore, intranasal challenge under halothane anesthesia could lead to an increase in 

allergen deposition in the lung periphery. Aim: To evaluate the effect of allergen challenge under isoflurane and halothane 

anesthesia in a murine model of allergic asthma. 

 

Methods and Results: 

 

Methods: C57Bl/6 mice were sensitized twice with ovalbumin (OA) i.p. and challenged with OA intra-nasally three times per 

week for three weeks under isoflurane or halothane anesthesia. Control mice were saline (SAL) sensitized and challenged on the 

same days. After the last challenge, mice were anesthetized with xylozine and pentobarbital and ventilated with a small animal 

ventilator. In vivo physiological parameters were measured under baseline conditions and after increasing concentrations of 



methacholine aerosol. Physiologic changes were partitioned into airway and parenchymal components, such as total resistance 

(RRS), total elastance (ERS), tissue resistance (G) and tissue elastance (H). Inflammatory cells number and cytokine mRNA 

production were assessed in lung tissues. Results: RRS, ERS, G and H were significantly increased in isoflurane and halothane 

OA-challenged mice when compared with their respective controls. Halothane SAL-challenged mice had an increase in ERS, G 

and H when compared with isoflurane SAL-challenged mice. Halothane OA-challenged mice had a higher degree of 

hyperresponsiveness compared to isoflurane OA-challenged mice in all parameters measured, RRS, ERS, G and H. When 

compared to their respective SAL-challenged controls, at the highest methacholine concentration, halothane OA-challenged mice 

had a higher fold increase of RRS, ERS, G and H than isoflurane OA-challenged mice (2.46, 2.44, 3.07, 2.16 vs 1.38, 1.50, 1.57, 

1.53; respectively). Fold increase of inflammatory cells number in the peribronchial area was higher in halothane OA-challenged 

mice than in isoflurane OA-challenged mice (1.64 vs 1.5). IL-13 mRNA production was significantly increased in isoflurane and 

halothane OA-challenged mice, however IL-5 mRNA was significantly increased only in halothane OA-challenged mice. 

 

Conclusions: 

 

Conclusion: Our data suggest that airway challenge under halothane anesthesia induces a higher level of hyperresponsiveness and 

inflammation than under isoflurane anesthesia in an animal model of allergic asthma. These differences may be due to increased 

allergen deposition in the small airways. 
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Objectives: 

 

Delivery of drugs by inhalation for the treatment of asthma is well established. The intranasal route of administration delivers 

drug directly to the target organ, thereby minimizing the potential for the systemic adverse effects that may be evident with oral 

therapy. The present study investigated the effects of intranasal therapy of LASSBio596, which exhibits potent inhibitory effects 

on TNF-alfa and TGF-beta, on lung mechanics and histology in a murine model of chronic allergic asthma. 

 

Methods and Results: 

 

Thirty-six BALB/c mice were randomly assigned to six groups. In the Asthma group, mice were immunized by intraperitoneal 

injection of ovalbumin (OVA, 10 µg) on each of 7 alternate days. After day 40, they were challenged with 3 intratracheal 

instillations of ovalbumin (20 µg) at 3-day intervals. Controls (C) received saline using the same protocol. Twenty-four hours 

after the last challenge, C and Asthma groups were further randomized into 3 subgroups to receive saline or LASSBio596 (5 

mg/kg and 10 mg/kg) intranasally for 8 consecutive days. Seven days after the last dose, lung mechanics and histology were 

analyzed. Airway resistance (Raw), viscoelastic pressure, static elastance (Est), bronchoconstriction index, fraction area of 

alveolar collapse, eosinophil infiltration in lung tissue, collagen fiber content in airway and lung parenchyma were significantly 

increased (p 



 

Conclusions: 

 

LASSBio596 administered intranasally was effective in attenuating the inflammatory and fibrogenic processes improving lung 

mechanics in the present murine model of chronic allergic asthma. These functional beneficial effects were better achieved with 

LASSBio596 at a dose of 10 mg/kg.  

Keywords: CHRONIC ALLERGIC INFLAMMATION, INTRANASAL THERAPY , LUNG MECHANICS  
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Objectives: 

 

To evaluate if a plant Kunitz proteinase inhibitor EcTI contributes to inactivation of elastase-induced mechanical, inflammatory 

and extracellular matrix remodelling alterations. 

 

Methods and Results: 

 

Methods: C57Bl6 mice received elastase (50ml/animal- IN-E group). Control group received saline (Ve group). Mice were 

treated with EcTI (2mg/kg) at days 1, 7, 14, 21, 28 and 35 after elastase instillation (I-E group). At day 40, mice were 

anesthetized, mechanically ventilated and we analyzed respiratory system resistance and elastance, tissue elastance, tissue 

damping, and airway resistance. Afterwards, BAL was performed and lungs were removed. By morphometry, we quantified the 

mean linear intercept (Lm), collagen and elastic fibers in distal lung. Results: There were no differences in pulmonary mechanics 

comparing all groups. In E-group, there was an increase in BAL-total cells, BAL-lymphocytes, BAL-neutrophils, collagen, 

elastic fibers and LM compared to control (p<0.05). 

 

Conclusions: 

 

This proteinase inhibitor (EcTI) reduced elastase-induced pulmonary inflammatory and extracellular matrix remodeling 

alterations induced by elastase. Although more studies need to be performed, this inhibitor may contribute as potential therapeutic 

tool for COPD management. 
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Objectives: 

 

The lateral parabrachial nucleus (LPBN) is a pontine structure located, in the rat, dorsal-laterally to the superior cerebellar 

peduncle. The LPBN, usually called pneumotaxic center, is part of the hindbrain circuitry involved in respiratory control. 

Adenosine-5'-triphosphate (ATP) is suggested to act as a purinergic neurotransmitter in the central nervous system. It has been 

shown the involvement of central purinergic mechanisms in the cardiovascular regulation and in the LPBN they may participate 

in the control of water and sodium intake. However, the involvement of purinergic mechanisms in the LPBN to the control of 

pulmonary ventilation (VE) in conscious rats is still unknown. 

 

Methods and Results: 

 

Male Holtzman rats (290-310 g, n=7-13/group) with stainless steel cannulas implanted into the LPBN were used. Respiratory 

frequency (FR), tidal volume (VT) and VE were measured by body plethysmograph method before and after bilateral injections 

of the GABA-A agonist muscimol (0.5 nmol/200 nL) or the P2X purinergic receptor agonist alpha,beta-methyl-ATP (2.0 

nmol/200 nL)into the LPBN. Baseline FR, VT and VE were 129 ± 12 cycles/min, 4 ± 0.5 mL/kg and 589 ± 72 mL.kg-1.min-1, 

respectively. Bilateral injections of muscimol and alpha,beta-methyl-ATP into the LPBN reduced FR (82 ± 3 and 113 ± 5 

cycles/min, respectively, p 

 

Conclusions: 

 

The data show that the activation of P2X purinergic receptors in the LPBN similarly to the inhibition of LPBN neurons with 

muscimol reduces FR without significantly changing VT and VE. 
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Objectives: 

 

Although cholinergic activity is involved in airway tone control, particularly by muscarinic receptors, there is also evidence of a 

cholinergic anti-inflammatory pathway that can modulate immune systemic inflammatory responses in different models. 

However, the role of cholinergic deficiency in lung function is poorly understood. The vesicular acetylcholine transporter 

(VAChT) mediates acetylcholine (ACh) storage in synaptic vesicles, which is essential for ACh release. Here we evaluated if 

genetically-modified mice with reduction in VAChT protein levels have altered lung mechanics, inflammation and extracellular 

matrix remodeling 

 

Methods and Results: 

 

Male mice (6-8weeks) with reduced levels of VAChT (VAChT KD), and reduced ACh release (Prado et al., 2006) were used in 

these studies. Male animals were separated according to genotyping results in homozygous (HOM, n=11), heterozygous (HET, 

n=11) and wild-type (WT, n=9). Animals were anesthetized; thacheostomized, connected to a mechanical ventilator to assess 

respiratory system resistance (Rrs) and elastance (Ers). Lungs were removed and stained to evaluate peribronchial edema, 

inflammation, collagen and elastic fiber content in airways. Thymus and spleen were removed and weighted. Results: HOM 

animals, that have 70% reduction in ACh release, presented an increase in Rrs (1.22±00.06/cmH2O.mL-1.s), Ers 

(71.0±4.79/cmH2O.mL-1), peribroncovascular edema (9.75±1.21ìm2), mononuclear cells (3.09±0.28/104ìm2) and collagen 

(30.17±1.35%) fiber content in airways as well as increase in thymus weight (0.24±0.04% of total animal weight) compared to 

WT group (P 

 

Conclusions: 

 

Reduction of cholinergic neurotransmission induces bronchoconstriction associated to peribroncovascular edema, airway 

mononuclear infiltrate and extracellular matrix remodeling. Our findings suggest that the cholinergic system regulates lung 

function in multiple ways. It is likely that a deficiency in the cholinergic anti-inflammatory system has a role in the uncovered 

phenotypes and the effects of this system in lung physiopathology deserve further investigation. 

Keywords: Acetylcholine, VAChT, cholinergic anti-inflammatory system , lung inflammation, experimental model 

Financial Support: FAPESP, CNPq-PIBIC, HC-FMUSP 

 

 

 

Resumo:08-034 

STUDY OF OXIDATIVE EFFECTS ON PULMONARY INFLAMMATORY RESPONSE IN RATS EXPOSED TO 

FORMALDEHYDE 
 

Murta, G. L. 
1
; Diniz, M. F. 

1
; Silva, M. A. . S. 

3
; Lanzetti, M. 

3
; Silva, M. E. 

2
; Costa, D. C. 

1
; Valença, S. S. 

3
; Lima, W. G. . 

1
; Bezerra, F. S. 

1
  

1
 Departamento de Ciências Biológicas (DECBI), UFOP 

2
 Escola de Nutrição (ENUT), UFOP 

3
 Instituto de Ciências Biomédicas (ICB), UFRJ 

 

 

 

Objectives: 



 

This work aims to evaluate the pulmonary inflammatory process using murine model exposed to air suspension of formaldehyde 

in order to understand the injury potential of this chemical compound in respiratory system organs. 

 

Methods and Results: 

 

Seven Fischer female rats were accommodated in a closed glass chamber. A ultrasonic nebulizer (Ultra-Relief Inhaler 

Multipower – Unique Group) coupled to this chamber was used to produce formaldehyde 10% air suspension during twenty 

minutes, three times per day (FA10). The formaldehyde exposition occurred for a five day period. Similarly, time and procedure 

occurred with seven Fischer female rats to exposition to ambient air (control group: CG). After exposition time, CG and FA10 

rats were euthanized. The bronchoalveolar lavage fluid of all animals was collected to perform the inflammatory cell 

quantifications. Also, fragments of pulmonary tissue were collected to evaluate the SOD, CAT and GPx. Blood was collected to 

evaluate the Reactive Oxygen Species (ROS) and smears were performed to determinate the sanguine cells proportion. T-test was 

used in the inferential statistical analysis. The bronchoalveolar lavage fluid showed that the exposition to formaldehyde for 5 days 

was able to improve inflammatory cells in the lungs (4.8±0.3x10
5
 cells/mL to FA10 and 2.4±0.6x10

5
 cells/mL to CG). The ROS 

was higher in FA10 (1.7±1.8x10
4
 RLU/min) than in CG (2.9±0.9x10

2
 RLU/min) (p=0.009).The SOD analysis showed an 

increase in FA10 (1.8± 1.0x10
3
 U/mg. protein) in relation to CG (2.9±0.9x10

2
 U/mg. protein) (p=0.008). The analysis of the CAT 

also showed higher increase in FA10 (3.8 ± 0.3 U/mg ptn) than in CG (3.2 ± 0.2 U/mg ptn) (p=0.01). The values to GPx 

presented significant differences between FA10 and CG (48.3±15.8x10
-4

 mM/min/mg ptn-1 and 18.7±1.9x10
-4

 mM/min/mg ptn-

1, respectively) (p=0.005). In contrast, the formaldehyde exposition did not change the blood cell proportions. The relations 

between both groups, mononuclear and polymorphonuclear leukocyte, were not altered. 

 

Conclusions: 

 

The previous results, showed above, indicate that the formaldehyde has the potential to promote the respiratory injury and induce 

the pulmonary inflammatory process. Our hypothesis is that the inflammatory reaction contributes to tissue damage. We are 

performing histological and other biochemical analyses in order to clarify the mechanism involved in pulmonary alterations 

induced by formaldehyde air exposition. 
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Objectives: 

 

Systemic sclerosis (SSc) is a spectrum of connective tissue disease characterized by micro- and macro-vasculopathy, 

inflammation, autoimmunity and tissue remodeling that often leads to excessive scarring and fibrosis in both interstitial and 

vascular compartments. Type V collagen (COL V) is involved in SSc since immunization of health rabbits with this protein 

induces an experimental model reproducing the main pathogenic manifestation of this disease. We have demonstrated an 

increased amount of unusual COL V fibrils deposition in lung of SSc patients indicating an important role for this protein in 



fibrosis. Formation of fibrotic tissue can be induced both by cytokines as well as interactions cell-matrix that involves 

signalization mechanism. COL V and decorin participate of this mechanism interfering with fibrilogenisis. The aim was to 

evaluate COL V and decorin expression in pulmonary tissue and to characterize biochemical profile of COLV from lung 

fibroblasts culture from SSc patients. 

 

Methods and Results: 

 

We evaluated COLV and decorin expression and tridimensional reconstruction (3D) using immunofluorescence from 6 patients 

with SSc without pulmonary hypertension that underwent surgical lung biopsy and as control was obtained lung fragments from 6 

normal individuals who died from trauma.The amount of COLV in lung sections was evaluated with software Image Pro-Plus 6.0 

in Olympus-BX51 employing immunofluorescence method. Biochemical characterization of COLV from lung fibroblasts culture 

used quantitative imunoblotting. It was found that the structure of COL V fibers was distorted and strongly thickened in lung 

tissue from SSc patients compared with thin fibers pattern in the healthy controls. Decorin was distributed around COLV fibrils 

in the bronchovascular interstitium and vascular walls. Histomorphometric analysis of SSc lung demonstrated increased 

expression of both COL V and decorin when compared to the control (68.52 + 7.36% vs 5.01 + 2.12%, p 

 

Conclusions: 

 

The over expression and unusual organization of COLV fibers with biochemical changes associated to increased decorin 

indicates that matrix signalization pathway is involved in COLV fibrillogenesis process in SSc pulmonary fibrosis.  
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Objectives: 

 

The pathophysiology of acute lung injury (ALI) differs according to the type of primary insult. We hypothesized that the 

administration route of bone marrow-derived mononuclear cell (BMDMC) therapy yielded different effects on lung and distal 

organs in models of pulmonary (p) or extrapulmonary (exp) ALI. 

 

Methods and Results: 

 

Forty-eight C57BL/6 mice: 36 females and 12 males (20-25 g) were used. In control animals, sterile saline solution was 

intratracheally or intraperitoneally injected, whereas ALI animals received Escherichia coli lipopolysaccharide intratracheally (40 

µg, ALIp) or intraperitoneally (400 µg, ALIexp). Six hours after lipopolysaccharide administration, ALIp and ALIexp animals 

were further randomized into subgroups receiving saline (0.05 mL) or BMDMC (2x106) intravenously (BMDMC iv) or 



intratracheally (BMDMC it). At day 7: 1) BMDMC led to increase in survival rate [from 90% (ALIp) and 60% (ALIexp) to 

100% (both ALI groups)], 2) BMDMC iv and it decreased static lung elastance, fraction area of alveolar collapse, collagen fiber 

content, and bronchoalveolar lavage fluid cellularity; 3) BMDMC it increased the number of green fluorescent protein (GFP)+ 

cells in lung in ALIp, while BMDMC iv increased GFP cells in kidney and liver in ALIexp; 4) BMDMC it induced greater 

reduction of lung apoptotic cells in ALIp, while BMDMC iv decreased lung, kidney and liver apoptosis in ALIexp; 5) BMDMC 

iv resulted in greater reduction in interleukin (IL)-6, KC (murine IL-8 homolog), and IL-10 compared to BMDMC it; 6) the 

beneficial effects of BMDMC were independent of engraftment. 

 

Conclusions: 

 

BMDMC therapy was effective in modulating the inflammatory and fibrogenic process in both models, but greater beneficial 

effects were achieved with BMDMC iv. These changes may be due to paracrine effects balancing pro- and anti-inflammatory 

cytokines, due to lower engraftment of BMDMC. 
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Objectives: 

 

The use of recruitment maneuvers (RMs) has been proposed as an adjunct to assisted and controlled mechanical ventilation to re-

expand collapsed lung tissue in acute lung injury (ALI). A RM with sigh improves arterial oxygenation and lung mechanics 

independent of mechanical ventilation strategy: pressure control ventilation (PCV) or pressure support ventilation (PSV). 

However, so far, no study has evaluated the impact of sigh during PCV or PSV on lung and distal organ injury in ALI. 

Additionally, we hypothesized that sigh during PCV or PSV may lead to different respiratory effects depending on the etiology of 

lung injury. 

 

Methods and Results: 

 

Male Wistar rats (n=48; 250-350g) were randomly allocated to receive Escherichia coli lipopolysaccharide intratracheally (200 

µg, ALIp) or intraperitoneally (1 mg, ALIexp). After 24 h, they were randomized into subgroups ventilated with PCV or PSV to 

achieve VT of 6 ml/kg and, after 10 min, they were further randomized to be recruited with sigh (S, 10 sighs/h) or not. All rats 

were ventilated with FiO2 = 0.4 and PEEP = 5 cmH2O for 1h. Ventilatory and mechanical parameters, arterial blood gases, lung 

histology (light and electron microscopy), and interleukin (IL)-6, IL-1b, caspase-3, and type III procollagen (PCIII) mRNA 

expressions in lung tissue, as well as the number of apoptotic cells on lung, liver and kidney were analyzed. Assisted ventilation 

modes led to better functional improvement and less lung and kidney injury compared to PCV. Sigh during PSV, compared to 

sigh during PCV, yielded: 1) oxygenation improvement, though PaO2 was higher in ALIexp than ALIp (25%); 2) a similar 

reduction in the amount of alveolar collapse in ALIexp; 3) a higher fraction area of alveolar collapse in ALIp (113%); 4) a greater 



reduction in IL-6, IL-1b, PCIII, and caspase-3 mRNA expressions in ALIexp than ALIp, even though all these mediators were 

higher compared to PSV without sigh; and 5) less alveolar epithelium injury, and number of cell apoptosis in lung and kidney 

independent of ALI etiology. 

 

Conclusions: 

 

Sigh during PSV led to greater beneficial effects on respiratory function and a reduction in lung and kidney injury compared to 

sigh during PCV. These effects were more enhanced in ALIexp compared to ALIp. 

Keywords: ACUTE LUNG INJURY, MECHANICAL VENTILATION, SIGH, SUPPORT VENTILATION 

Financial Support: CNPq, PRONEX-FAPERJ, FAPERJ, CAPES 

 

 

 

Resumo:08-038 

GENETICALLY REDUCTION OF VESICULAR ACETHYLCHOLINE TRANSPORTER PROTEIN AMPLIFIES 

OVALBUMIN-INDUCED AIRWAY HYPERRESPONSIVENESS, INFLAMMATION AND REMODELING 
 

Miranda, C. J. C. P. 
1
; Montanheiro, A. B. E. 

2
; Pinheiro, N. M. 

1
; Perini, A. 

1
; Prado, V. F. 

3
; Tibério, I. F. 

L. C. 
1
; Martins, M. A. 

1
; Prado, M. A. M. 

3
; Prado, C. M. 

2,1
  

3
 Department of Physiology & Pharmacology, Robarts Institute, UWO 

2
 Departamento de Ciências Biológicas, UNIFESP 

1
 Departamento de Clínica Médica, FMUSP 

 

 

 

Objectives: 

 

Asthma is characterized by airway eosinophilia, hyperresponsiveness and extracellular matrix remodeling. Recent evidence 

suggests that cholinergic anti-inflammatory pathway, a neural mechanism that suppresses the innate inflammatory response, 

controls inflammation by inhibition of proinflammatory cytokine release. The main mediator of cholinergic anti-inflammatory 

pathway is acethylcholine (ACh) that is storage in synaptic vesicles by vesicular acetylcholine transporter (VAChT), which is 

essential for ACh release. Our aim was to evaluate if reduction in VAChT influences airway hyperresponsiveness, inflammation 

and extracellular matrix remodeling in an experimental asthma model. 

 

Methods and Results: 

 

Methods: Cholinergic reduction was induced by a genetically modification of levels of VAChT (VACht-KD). Wild Type (WT, 

n=23) and Homozygous (HOM, n=28) male mice (6-8 weeks, 20-25g) received a subcutaneous injection of ovalbumin (OVA) or 

saline (SAL) on days 0, 7 and 14. Then, animals were exposed to OVA 1% (days 26, 27 and 28, WT-OVA and HOM-OVA 

groups) or saline inhalations (WT-SAL and HOM-SAL groups). On day 29, dose-response curves to metacholine and 

bronchoalveolar lavage fluid (BALF) were performed. Lungs were removed to histopathological analysis. Results: SAL-HOM 

showed high values of mononuclear cells, peribronchovascular edema and airway collagen deposition compared to SAL-WT 

(P<0.05). 

 

Conclusions: 

 

Conclusions: VAChT reduction which is associated to a decrease in acetylcholine release worsens airway hyperresponsiveness, 

eosinophilic inflammation and lung remodeling in this experimental asthma model, suggesting that cholinergic anti-inflammatory 

system has an important role in asthma physiopathology. 
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Objectives: 

 

Aim: The metabolic profile of glycogen content in different tissues is affected in paraquat-induced extra-pulmonary acute lung 

injury (ALI-EX). The late phase of ALI or continuous exposure to this toxic herbicide leads to pulmonary fibrosis. The aim was 

to investigate the glycogen content in different tissues with paraquat-induced fibrosis as a novel biochemical aspect of fibrosis.  

 

Methods and Results: 

 

Methods and Results: Male Wistar rats weighing 270 to 300 g were utilized. All experiments were carried out in compliance with 

the local Ethical Principles in Animal Experimentation (CETEA/UFMG protocol no 60/2006). Glycogen content (mg/g tissue) 

was measured using the anthrone reagent. In the group with paraquat-induced fibrosis, glycogen content was higher in the kidney 

(3.5±0.3) and lower in the gastrocnemius muscle (2.7±0.1) in comparison to the control group (2.0±0.1 and 3.4±0.1, 

respectively). No significant differences in glycogen content were detected in the diaphragm or heart. Fibrous connective tissue 

(µm2) was higher in experimental group (3,463±377) than control group (565±89) (n = 5).  

 

Conclusions: 

 

Conclusion: The results of the present study suggest that glycogen content can be altered depending on the early (exsudative) or 

late (fibroproliferative) phase of ALI.  
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Objectives: 

 

Assessment of respiratory mechanics in rodents can be performed using dynamic or quasi-static methods. Quasi-static procedure 

is based on pressure-volume (PV) curves and their analysis have been done applying mathematical models. A computer 

controlled mechanical insufflator of rodent‟s lungs was projected, implemented, and tested. The device's software is able to 

control the generation of a PV curve, to acquire the volume and pressure signals, and to apply mathematical models to 

experimental data. This study aims to describe the equipment and its effectiveness in the assessment of quasi-static respiratory 

mechanics in Wistar rats. 

 

Methods and Results: 

 

The computer controlled mechanical insufflator is based on a stepper motor that moves the plunger of a glass syringe of 20mL 

(IBRAS, Brazil) while a pressure transducer (Fujikura, Japan) acquires the pressure on the tip of the syringe. A metal cannula 

(14G) used to tracheostomize the rodent is connected to the tip of the syringe. The speed and the pattern of the plunger's 

movement can be modified by the user. In this study, we used an animal model of acute lung injury with paraquat, an herbicide 

that causes alveolar instability through destruction of surfactant, to obtain pressure-volume curves of lungs in open-chest rats. 

Male Wistar rats (n = 10), non-SPF (287.6 ± 52.0 g), were divided randomly into two groups (PARAQUAT and CONTROL). 

The PARAQUAT group received dichloride paraquat dissolved in saline (NaCl 0.9%) in dose of 25 mg/kg (i.p.) and the 

CONTROL group received saline in dose 1 mL/kg (i.p.). Twenty-four hours later, the rats were anesthetized with ketamine 10% 

(0.9 mL/kg i.p.) and xylazine 2% (0.5 mL/kg i.p.), tracheostomized, and exsanguinated through the section of the great abdominal 

vessels. The animal was then connected to the insufflator, and, after sternotomy with total exposure of the lungs, quasi-static PV 

curve (only the inspiratory limb) was performed with a constant flow (0.1 mL/s). Values of elastance were determined from the 

experimental data (pressure and volume). Volume values were normalized by the weight of the animals. The average quadratic 

difference between elastances of PARAQUAT and CONTROL groups was calculated for the various regions of the PV curves. 

This value has been normalized by the average of elastance in each region. The average quadratic difference was: 0.96 at the 

beginning of the curve (0-0.014 mL/kg), 0.24 at the middle (0.015-0.04 mL/kg), and 0.25 at the end (0.041-0.054 mL/kg). 

 

Conclusions: 

 

Paraquat poisoning in rats is a model of acute lung injury with large alveolar instability. This instability generates greater collapse 

and need for more pressure to open of the alveoli, especially in smaller lung volumes. This is compatible with the difference of 

elastance in early inspiration obtained between the groups PARAQUAT and CONTROL. The use of the computer controlled 

insufflator was able to detect difference between the PARAQUAT and CONTROL groups. However, a 20mL syringe was not 

sufficient to insufflate in a proper way the lungs of Wistar rats, the PV curves did not reach a sigmoidal shape. Therefore, 

classical mathematical models (exponential equation in the upper expiratory limb and sigmoidal equation in the inspiratory limb) 

could not be applied to our experimental data. The main improvement for the insufflator would be the use of a larger syringe. 

Keywords: Respiratory mechanics, PV curve, Acute lung injury, Paraquat, Rodent 
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Objectives: 

 

The present study was designed to evaluate the oxidative stress as well as the therapeutic effect of the mushroom Agaricus blazei 

Muril (A. Blazei) in rats with streptozotocin-induced diabetes. 

 

Methods and Results: 

 

We used 25 Wistar rats divided in three groups: control (CO), diabetics (DM) induced by a single injection of streptozotocin i.p. 

(STZ, Sigma Chemical Company, St. Louis, MO, EUA) at a dose of 70 mg/Kg of body weight, and diabetics treated with A. 

Blazei (DM+Ab). The A. Blazei extract was diluted to the concentration of 0,1g/mL (10%) in a solution of distilled water and 

was administered (2mL by gastric gavage) daily starting 40 days after disease onset. A. Blazei was tested as an aqueous extract 

for its phytochemical composition, and its antioxidant activity in vitro was also evaluated by Hypoxanthine/Xanthine Oxidase 

Assay and DPPH (2,2-Diphenil-1-picrylhidrazyl) -Scavenging Assay. The phytochemical analysis (flavonoids, tannins, 

anthraquinones, alkaloids, saponins, coumarins and cardiac glycosides) of A. blazei was carried by chromatography analyses. 

Lipoperoxidation (TBARS-nmols/mg protein), superoxide dismutase (SOD- (U/mg of proteýn), catalase (CAT- pmoles/mg of 

protein), and glutathione peroxidase (GPx-nmoles/mg of protein) activities were measured in the pulmonary tissue, as well as the 

presence of inducible nitric oxide synthase (iNOS), through immunohistochemistry. An anatomopathologic study was also 

performed. The data were analyzed through statistical software SPSS 15.0. Oneway analysis of variance (ANOVA) was used for 

intergroup differences and Student Newman-Keuls post hoc test was used for parametric variables.The level of significance used 

was p < .05. Phytochemical screening of A. Blazei detected the presence of alkaloids and saponins. The aqueous extract of A. 

blazei reduced the formation of both DHBA (2,5-dihydroxibenzoic acid) species to 45.2% in the highest concentration used 

(2mg/mL). The extract also exhibited a significant antioxidant activity in the DPPH-scavenging (IC50 of 1.77 mg/mL) and the 

hipoxanthine/xanthine oxidase assays (IC50 of 0.99 mg/mL). Pulmonary TBARS increased in diabetic animals (0.43 ± 0.09; p < 

.001) as compared to the control group (0.18 ± 0.02), followed by a reduction in the A. Blazei-treated group (0.33 ± 0.04; p < 

.05). However, activity of antioxidant enzymes SOD and CAT did not show any differences between the groups. Enzyme GPx 

activity was significantly increased in the diabetic group and reduced in the A. Blazei treated group (p < .05) Picrosirius staining 

revealed an expansion of the conjunctive tissue in the alveolocapillary space of the DM group and an apparent reversion of this 

pattern in the A. Blazei-treated group. Detected through immunohistochemistry, the positive stain in brown seen in the pulmonary 

bronchial epithelium and capillary endothelium in the DM group indicated iNOS positivity. iNOS staining was less apparent in 

the A. Blazei group and absent in the CO group.  

 

Conclusions: 

 

The pulmonary tissue in diabetic rats showed oxidative alterations related to the streptozotocin treatment. The A. Blazei treatment 

effectively reduced the oxidative stress and contributed to tissue recovery. 
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Objectives: 

 

The lateral parabrachial nucleus (LPBN) is a pontine structure located, in the rat, dorsal-laterally to the superior cerebellar 

peduncle. The LPBN is an important area of the hindbrain circuitry involved in respiratory control being part of the pneumotaxic 

center. Hypoxia triggers cardiorespiratory responses, including increased pulmonary ventilation (VE) that depends on the 

peripheral chemoreceptor projections to the nucleus of the solitary tract (NTS) an area strongly connected to the LPBN. 

Adenosine-5'-triphosphate (ATP) is considered an important central neurotransmitter and purinergic receptors are present in the 

LPBN. However, the involvement of purinergic mechanisms of the LPBN in the control of VE is still unknown. Therefore, in the 

present study we investigated the effects of pyridoxalphosphate-6-azophenyl-2, 4-disulfonic acid (PPADS, a selective P2X 

purinergic receptor antagonist) injected into the LPBN on cardiorespiratory responses to hypoxia in awake rats. 

 

Methods and Results: 

 

Male Holtzman rats (290-310 g, n=5-8/group) with stainless steel cannulas implanted into the LPBN were used. A polyethylene 

tubing (PE-10 connected to a PE-50) was inserted into abdominal aorta through femoral artery for recording mean arterial 

pressure (MAP) and heart rate (HR) in awake rats. Respiratory frequency (fR), tidal volume (VT) and VE were recorded by 

whole-body plethysmography. Respiratory frequency, VT, VE, MAP and HR were recorded in normoxia (21% O2) and hypoxia 

(7% O2 for 60 min). Rats received bilateral injections of PPADS (4 nmol/100 nl) or saline into the LPBN 10 min before starting 

the hypoxia.Bilateral injections of PPADS into the LPBN reduced hypoxia-induced increase in fR (Δ 11 ± 12 cpm, vs. saline 42 ± 

6 cpm, or 14% of reduction, p= 0,023), without significantly changing hypoxia-induced increase in VT (Δ 2.3 ± 0.1 mL/kg vs. 

saline 1.5 ± 0.5 mL/kg, p = 0,093) or VE (Δ 344 ± 85 mL/kg/min, vs. saline 428 ± 79 mL/kg/min). Bilateral injections of PPADS  

into the LPBN did not change VE, MAP and HR in normoxia and hypoxia-induced changes in MAP (Δ -1 ± 1 mmHg, vs. saline: 

0 ± 2 mmHg) and HR (Δ -14 ± 10 bpm, vs. saline 9 ± 8 bpm).  

 

Conclusions: 

 

The data suggest that the activation of P2X purinergic receptors in the LPBN is part of the mechanisms involved in hypoxia-

induced increase in fR. Although hypoxia-induced increase in VT and VE were not significantly affect by the blockade of P2X 

purinergic receptors in the LPBN, the reduction in fR might be counterbalanced by a slight increase in VT resulting in only slight 

reduction of VE 

Keywords: CARDIORESPIRATORY CONTROL, HYPOXIA, LATERAL PARABRACHIAL NUCLEUS, PPADS, 

PURINERGIC RECEPTORS 
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Objectives: 

 

Duchenne‟s muscular dystrophy (DMD) is an X-linked disease leading to the lack of the protein dystrophin, which links 

cytoskeleton to the plasmma membrane. Although dystrophin has been well studied in the skeletal muscle, much less is known 

concerning its function in the smooth muscle, particularly in the intestine. We thus investigated its contribution for the regulation 

of [Ca2+]i and K+ efflux during the contraction in response to eletro- and pharmacomecanical couplings in isolated ileum from 

mdx (animal model for DMD), and C57BL/10 mice (control). 

 

Methods and Results: 

 

Male mdx and control mice (3 month-old, N=5 for each group) were used. Ileum isometric contractions were performed in the 

presence of Tyrode solution at 37°C, pH 7.4, bubbled with air. The loss of the contractile responses induced either by successive 

maximal KCl-depolarization or maximal concentration of CCh administrations were recorded immediately and at different time 

intervals after Ca2+ removal from the external medium (nominal Ca2+-free Tyrode). Half-life times (t1/2) were determined from 

the adjusted exponential regressions. Cumulative concentration-response curves to Ca2+ were constructed with the tissue 

previously stimulated with either KCl or CCh in the presence of nominal Ca2+-free medium. Tissue recovery from Ca2+ absence 

was also determined by measuring the contraction in response to repeated stimulations with either KCl or CCh initiated 

immediately after the tissues being washed with normal Tyrode solution. To study the importance of IKv channels, the contractile 

response to either maximal KCl-depolarization or maximal concentration of CCh were recorded before and after 5-min pre-

incubation with 1 mM of 4-aminopiridine (4-AP), or after its administration on the sustained tonic contraction induced by both 

stimulants. Results are presented as percentages in comparison with control group. Comparisons between groups were made 

using either Two-way ANOVA or Student‟s t test, and P 

 

Conclusions: 

 

Based on these preliminary results, we propose that calcium handling in the dystrophic mice is impaired only for 

eletromechanical coupling, probably to some modification of subtype L, voltage-dependent Ca2+ channels. Concerning IKv 

channels, no differences were detected in the intestine of both normal and dystrophic mice, although its relative contribution to 

eletromechanical or pharmacomechanical-induced contractions is distinct. 

Keywords: calcium channel, dystrophy, dmd, mdx, potassium channel 
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Objectives: 

 

TRPV1 is an ion channel present in nociceptors which is activated by capsaicin, the pungent compound in chili peppers, acid pH, 

among other painful stimuli. The cannabinoid receptor 1 (CB1) is a GPCR involved in many functions in the nervours system, 



including pain. TRPV1 and CB1 have become interesting targets for the development of novel analgesics, and in fact several 

molecules are known to affect both. In a previous work we proposed that LASSBio(LB)-881, an N-acylhydrazone derivative 

effective against acute, inflammatory and neuropathic pain, was a TRPV1 antagonist (Br. J. Pharmacol. 159:1716, 2010) and a 

CB1 inverse agonist (unpublished). To begin mapping moiety(ies) underlying the activity of N-acylhydrazones at TRPV1 and 

CB1 receptors, we examined the effects of a series of compounds with similar structures on heterologously-expressed CB1 and 

TRPV1 receptors. 

 

Methods and Results: 

 

Xenopus laevis oocytes were obtained from adult female frogs. After collagenase treatment and sorting, oocytes were injected 

with cRNA encoding rat TRPV1 or CB1 plus 2 subunits of potassium channels. Following expression, these cells were used in 

electrophysiological experiments in which cells were voltage clamped and continually perfused with ND-96 pH 7.6 or pH 5.5 or 

Kir, containing or not the test substances. We tested the effects of LBs by themselves or against the activation of by protons or 

capsaicin (TRPV1) or WIN55212-2 (CB1). The experimental procedure was approved by CEUA UFRJ (DFBCICB 009). Results 

were expressed in terms of mean ± SEM and the statistical significance was determined with One-Way ANOVA followed by 

Tukey‟s posttest. Alone, a few LBs at 20μM were capable of causing currents in TRPV1-expressing oocytes, with an amplitude 

smaller than 3% of the capsaicin current. For instance, LB-294 elicited the biggest current and that was 2.35% ± 0.61 (P 

 

Conclusions: 

 

Some N-acylhydrazones derivatives were capable of activating TRPV1, and they had in common a small hydrophobic ring 

(benzenic or thiophenic), rather then a large one (di-tert-butylphenolic). Molecules with smaller rings augmented the pH 

response, whereas ones with di-tert-butylphenol inhibited it. Finally, the nitro group present in LB-881 and 882 seems to be 

important for the CB1 inverse agonist action. 

Keywords: TRPV1, CB1, analgesic, pain, nociception 
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Objectives: 

 

One of the great drug discoveries of the mid-twentieth century was amphotericin B for the treatment of life-threatening systemic 

fungal infections and visceral leishmaniasis. This drug share with nystatin the property to form cationic pore which is the basis of 

theirs fungicidal and leishmanicidal action. Due of the development of antibiotic resistance in virtually all clinically important 

pathogens, alternatives to conventional antibiotics are urgently required. The chemical modification of existing drugs has proven 

to be the most efficient way to develop novel drugs active against resistant strains. However, these new agents are doomed to 

suffer from resistance development as well. Therefore, the development of antibacterial drugs with completely new modes of 

action is much needed. The search for new drugs candidates is ongoing. Antimicrobial peptides (AMPs) are a group of peptides 

that are broad-spectrum antibiotics active against a diverse spectrum of microorganisms. Due to their mode of action, AMPs are a 

promising class of molecules that could overcome the problems of increasing resistance of bacteria to conventional antibiotics. 

The fact that AMP function does not depend on specific amino acid sequences, but rather on biochemical properties, has opened 

the opportunity to develop synthetic peptide mimics for therapeutic use. Some synthetic peptide mimics are in clinical trial. 

Promising results were reported from a Phase 1b trial of the defensin-mimetic PMX-30063, active against Staphylococccus spp. 



Two other investigational drugs, hLFF1-11 and talactoferrin have been tested in clinical trials already in Phase II. Hence, and 

according to data from our group a consensus peptide segment from the M2 domain of the P2X7 receptor (P2X7R) named 

ADSEG is able to form channels in artificial lipid membranes and in patch-clamp using mammalian cells which have 

electrophysiological characteristics similar to the whole receptor. Taking in account the ability of this peptide to form channel, we 

investigated the possible antimicrobial activity of the ADSEG in Escherichia coli. 

 

Methods and Results: 

 

E. coli was kept in suspension in TSB. To evaluate the antimicrobial potential, 10 ng/µL peptide was diluted in trifluoroethanol 

(TFE) and added into the tubes containing the bacterium suspension. As a positive control 100 IU of penicillin was added to the 

bacterium suspension and as negative control no treatment was performed to the bacterium suspension. Control TFE was added 

to the bacterium suspension to investigate the possible cytotoxic effect. After 16 h of incubation with the respective treatments, 

20 µL of the contents of the tubes were added to 96 wells microplate and were read in spectrophotometer, since the optical 

density (600 nm) is directly proportional to the amount of bacteria in the middle. Treatment with ADSEG had 0.035 ± 0.005 O.D 

(mean ± standard deviation) compared with the negative, positive and TFE control (0.175 ± 0.015 O.D; 0.015 ± 0.005 O.D; 0.150 

± 0.02 O.D, respectively). 

 

Conclusions: 

 

ADSEG inhibits bacterial growth. We suggested that this antibacterial activity may be due to the osmotic imbalance created by 

the channels formed in the membrane unit of the bacterial cell. We further confirm these results by flow cytometry and using 

different organisms such as Leishmania and Trypanosome. 
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Objectives: 

 

This study compared the anesthetic efficacy of two formulations of liposome encapsulated articaine with a commercial solution 

of 4% articaine containing 1:100,000 epinephrine in the rat infraorbital nerve block model. 

 

Methods and Results: 

 

Multilamellar and unilamellar vesicle suspensions were obtained from egg phosphatidylcholine, cholesterol and α-tocopherol; 

articaine hydrochloride salt was incorporated to these suspensions to a final concentration of 4%. Twenty and four adult male 

Wistar rats (Rattus norvegicus) (300-400g) were divided into 3 groups (8 rats/group) and received 0.1 mL of the following 

formulations near the right infraorbital foramen: group 1: 4% articaine with 1:100,000 epinephrine; group 2: 4% articaine 

encapsulated in unilamellar liposomes and group 3: 4% articaine encapsulated in multilamellar liposomes. The duration of 

anesthesia was assessed by upper lip pinching every 5 minutes until observation of aversive response of the animal, indicating the 

end of anesthesia. Data were submitted to ANOVA, α=5%. All formulations were effective in promoting the upper lip anesthesia 



immediately after the injections (100% anesthesia success). No differences among the formulations were observed in relation to 

anesthesia duration (p < 0.05). The duration of anesthesia (mean ± standard deviation, in minutes) for groups 1, 2 and 3 were, 

respectively: 51.2 ± 35.7; 78.7 ± 33.7 and 76,2 ± 41,8. 

 

Conclusions: 

 

The three formulations presented similar anesthetic efficacy in the rat infraorbital nerve block model. 
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Objectives: 

 

Ions of the Hofmeister series of can be classified as chaotropic or kosmotropic according to their influence on water structure. 

The specific ion effect is observed in various biological and chemical systems (Biophys Chem, 119:271-281, 2006). Studies have 

shown that the increase in KCl concentration qualitatively improved the ability stochastic sensor (constructed by unitary protein 

nanopore inserted in planar lipid bilayer (Biophys J. 95:5186-5192, 2008) to identify molecules of analyte and augmented it 

sensitiveness. “Salting out” phenomenon (decreasing in solubility of analytes) appeared to be responsible for those effects. As a 

result, the goal of the present study was to investigate the influence of alcali chlorides on solubility of Polyvinylpyrrolidone 

(PVP) and Polyethylene glycol (PEG) in order to predict ion effects on characteristics of the sensor 

 

Methods and Results: 

 

The solubility was estimated by the method described Sahandzhieva (J. Chem. Eng. Data 51:1516-1525, 2006), with 

modifications. Small quantities of PVP and PEG were weighed and added in glass tubes and then small volumes of 4M KCl, 

NaCl, CsCl or RbCl solutions were added at room temperature. After each addition the tube was closed with Teflon lid, agitated, 

heated to 100° C and “cloud” of polymers was observed. Each experiment was performed in triplicate. It was found that 

solubility either polymer decreased with alkali chlorides concentration. The solubility of PVP was established significantly 

dependent on cations type. All tested cations ranked as follows in order of decreasing PVP solubility: NaCl>RbCl>CsCl>KCl. 

The difference could reach 15-folds. At the contrary, the solubility of PEG was not dependent on type of the alkali ions: the 

differences were below 15%. 

 

Conclusions: 

 

The increase in alkali chloride concentration leads to decrease in solubility of both polymers – “salting out”. Such effect permits 

prediction that increase in concentration of the salts could result in increase in sensitivity of stochastic sensors. A specific 

interaction between alkali cations and analytes (polymers in our case) will determine the degree of cations influence on “salting 

out” and parameters of the sensor. In other words: the sensitivity of the sensor to an analyte appears to be higher in solution 

where analyte is less soluble. 
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Objectives: 

 

Recent studies have demonstrated that single, nanometer scale pores, including the ion channels formed by Staphylococcus 

aureus α-hemolysin (α-HL), can be used to detect and quantify organic molecules (Biophys. J. 87:3162, 2007) nucleic acids, 

proteins, and polymers (Proc. Natl. Acad. Sci. USA. 104:8207, 2007). Because these pores are small, their interaction with an 

analyte can alter the ionic current that would otherwise flow freely. Binding of analytes to nanopores is random and reversible, 

and it causes characteristic fluctuations in the ionic current. For this reason, single nanopores inserted in thin membranes have 

recently been referred to as stochastic sensors. Recently (Biophys. J. 95:5186, 2008) we had demonstrated that number and 

quantity of individual polymers in polydisperse polyethileneglycol (PEG1500) sample is achievable with a single protein 

nanopore. The results are similar to conventional mass spectrometry. This study aims to apply the nanopore based method to 

other types of polymers, Polyvinylpyrrolidone (PVP) in particular. PVP was chosen because it wide applicability in 

pharmaceutical, cosmetic and food industries (J. Chromatogr. A. 938:67, 2001). 

 

Methods and Results: 

 

Planar lipid bilayers were prepared according to conventional techniques (Proc. Natl. Acad. Sci USA. 69:3561, 1972). The 

experiments were performed at 24±2 oC. Transmembrane voltage was kept at 40 mV. Solution used was 4M KCl, buffered with 

Tris (5 mM) at pH 7.5. Polydisperse PVP (Sigma) was used as an analyte. Preliminary results demonstrate that á-HL pore is able 

to detect the molecular dispersity of PVP. The results obtained with nanopore sensor was found similar to data obtained with 

conventional (MALDI-TOF) analysis (mass spectrometer Autoflex III; Bruker Daltonics). 

 

Conclusions: 

 

α-HL nanopore based sensor could be used as molecular mass spectrometer not so for PEG samples but for PVP too. The result 

permits suggestion nanopore based sensor for molecular mass measurement and/or monitoring different polymer molecules in 

aqueous solutions that may be important for industrial, pharmaceutical and medical area. 
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Objectives: 

 

Control of cell volume is essential for the survival of animal cells. It is important for various cell functions including 

proliferation. Using cancer cell lines it was shown that ion channels play a key role in cell volume regulation. However, there is 

not information about mechanisms of volume regulation in stem cells. Analysis of osmotic cell shrinkage and/or swelling 

provoked by osmotic challenger is called as a regulatory volume increase (RVI) and a regulatory volume decrease (RVD), and 

used for study of underlining mechanisms. This work was aimed to study ion channels involved in RVD of mesenchymal stem 

cells isolated from Wharton‟s jelly of human umbilical cord (hWMSC). 

 

Methods and Results: 

 

The hWMSCs were isolated by spontaneous migration according to the protocol approved by the institutional Ethics Committee 

(Federal University of Pernambuco). The protocol is based uniquely on the capacities of MSCs to adhere to a plastic surface 

without enzymatic treatment. The cells were grown in DMEM (Dulbecco's Modified Eagle's Medium) supplemented with 20% 

bovine fetal serum (LGC) and 10% F-12 (Invitrogen), 100 U/ml of penicillin and 100 µg of streptomycin. Cultures were 

maintained in a humidified (80%) atmosphere with 5% CO2 at 37 °C. RVD was performed with single cells with simple 

geometry, which did not develop blebs after a hyposmotic challenge (300 mOsm -> 200 mOsm). The process was recorded using 

the video imaging system consisting of CCD video camera Moticam 2000; Quimis) attached to the Leica DMIL inverted 

microscope (Leica Microsystems GmbH). The images of cells before (300 mOsm) and after the hypoosmotic shock (200 mOsm) 

were obtained once per minute and analysed off-line using a freeware image analysis program (ImageJ, NIH, USA). Specific 

inhibitors of cellular anion (5-Nitro-2-(3-phenylpropylamino) benzoic acid, NPPB) and cation (tetraethylammonium, TEA; 

glibenclamide, GB; and 4-aminopyridine, 4-AP) permeability were used as molecular tools. The results shown that hMSC hold 

the RVD. The process was practically abolished in presence of TEA (10 mM), GB (100 µM), 4-AP (5 mM) and NPPB (100 µm). 

 

Conclusions: 

 

There are various ion channels involved in RVD of hWMSCs, including ATP-and voltage-dependent potassium channels and 

chloride channels. 
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Objectives: 

 

Introduction: Tissue-nonspecific alkaline phosphatase (TNAP) is associated to the plasma membrane via a GPI-anchor and plays 

a key role in the biomineralization process. In plasma membranes, most GPI-anchored proteins are associated with “lipid rafts”, 

ordered microdomains enriched in sphingolipids, glycosphingolipids and cholesterol. Objective: In order to better understand the 

role of lipids present in rafts and their interactions with GPI-anchored proteins, the insertion of TNAP into different lipid raft 

models was studied using Dynamic light scattering measurements (DLS), Differential scanning calorimetry (DSC) and 

monitoring the phosphomonohydrolase activity of the enzyme. The systems were prepared using dipalmitoylphosphatidylcholine 

(DPPC), cholesterol (Chol), sphingomyelin (SM) and ganglioside (GM1). 

 

Methods and Results: 

 

The biomembrane models studied were binary systems (9:1 molar ratio) containing DPPC:Chol, DPPC:SM and DPPC:GM1; 

ternary systems (8:1:1 molar ratio) containing DPPC:Chol:SM, DPPC:Chol:GM1 and DPPC:SM:GM1 and finally, a quaternary 

system (7:1:1:1 molar ratio) containing DPPC:Chol:SM:GM1. DSC analysis of the liposomes and proteoliposomes revealed 

lateral phase segregation only in the presence of cholesterol, with the formation of cholesterol-rich microdomains centered above 

Tc=41.5 °C. The presence of GM1 and SM into DPPC-liposomes influenced mainly ΔH and Δt1/2 values. TNAP (0.2 mg/mL) 

reconstitution in proteoliposomes systems was done with protein:lipid 1:15,000 (molar ratio). The gradual increase in the 

complexity of the systems decreased the the p-Nitrophenylphosphatase activity of the enzyme incorporated. The presence of the 

enzyme also fluidifies the systems, as seen by the intense reduction in ΔH values, but do not alter Tc values significantly. 

 

Conclusions: 

 

Therefore, the study of these different microdomains and its biophysical characterization will contribute to our understanding of 

the interactions between the lipids present in Matrix Vesicles and its interactions with GPI-anchored TNAP. 
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Objectives: 

 

gama-aminobutyric acid (GABA) and glutamate are major inhibitory and excitatory neurotransmitters in the central nervous 

system (CNS), respectively, being extremely important to the visual processing. Earlier studies demonstrated that glutamate 

induces the release of GABA in the retina, although the mechanisms involved in this phenomenon are not well elucidated. 

Previous works showed that thiol compounds could regulate GABA release in the hippocampus, however, no studies about 

sulfidril regulation of GABAergic system in retinal tissue were yet performed. Thus, we decided to evaluate a possible 



modulating effect of glutathione (GSH) on the release of GABA mediated by glutamate in the retina of chick embryo. 

 

Methods and Results: 

 

For this study, we used as experimental model, intact retinal tissue from chick embryo, with seven or eight days of development. 

For testing the release of GABA, the retinas were treated with GSH (100 and 500 µM), glutamate (100 µM) and Buthionine 

sulfoximine (BSO),an inhibitor of glutathione synthesis, 50 µM for 15 minutes, and the levels of GABA released into the 

extracellular medium were quantified by High Performance Liquid Chromatography (HPLC). For thiol release experiments, 

retinas were incubated with glutamate (100 µM) diluted in Hank (with or without NaCl) for 15 minutes, and their extracellular 

levels were determined by reaction with DTNB and quantified by spectrophotometry (416nm). All experiments were performed 

in triplicate with n=3 and subjected to statistical tests (ANOVA followed by Tukey´s test). Our results showed that glutamate 

induced a significant increase in compounds containg -SH groups in the medium with sodium (0.62 ± 0.02 a.u) and sodium 

medium free (0.69 ± 0.04 a.u) when compared to basal release (0.48 ± 0.03 a.u). Incubation with GSH caused a significant 

increase in GABA release in a concentration-dependent manner (0.922 ± 0.051 µM to 100 µM and 2.757 ± 0.198 µM to 500 µM) 

when compared with control (0.054 ± 0.004 µM). We also evaluated whether the inhibition of GSH synthesis with BSO affects 

the release of GABA. We demonstrated that extracellular levels of GABA were decreased when treated with 50 µM BSO (35.20 

± 7.32 % of control). We also performed a pre-incubation with BSO for 30 minutes followed by the incubation with glutamate 

(100 µM) for 15 minutes. Higher levels of extracellular GABA were detected in the group incubated only with glutamate (0.827 

± 0.028 µM). In the group pre-incubated with BSO, these levels of release were attenuated (0.538 ± 0.008 µM), when compared 

with control (0.223 ± 0.022 µM). 

 

Conclusions: 

 

With this work we suggest a possible participation of GSH in the release of GABA induced by glutamate in the retina of chick 

embryo. 
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Objectives: 

 

Investigations on the role of the steroid hormone 17β-estradiol (E2) in the immature brain have been emphasized in recent years. 

However, little attention has been devoted to the electrophysiological effects of estrogens in the context of the developing central 

nervous system (CNS). Therefore, the primary goal of this study was to examine the impact of E2 on the electrophysiological 

activity of neurons from newborn rats, focusing on two distinct nuclei in the brainstem: the locus coeruleus (LC) and the 

mesencephalic trigeminal nucleus (MTN). 

 

Methods and Results: 

 

Male Wistar rats (P5-9) were decapitated without anesthesia and horizontal brain slices were rapidly collected from the brainstem 

using a vibratome (Campden Instruments, UK). Tissues were gently transferred and incubated for at least 1 h before beginning 



the recording. The incubation and recording solution was composed of standard artificial spinal cerebrospinal fluid (aCSF), 

saturated with 95% O2/ 5% CO2, pH 7.4. A single slice, comprising the LC and MTN, was mounted in the recording chamber 

continuously perfused with aCSF at a rate of 0.8-1.5 ml/min. Sharp electrodes, filled with potassium acetate (4M) gave 

resistances >100 MΩ. When the membrane potential was within -55 to -65 mV, we measured spontaneous action potentials. At 

more hyperpolarized potentials we measured spontaneous dendritic calcium spikes. Recordings were carried out at room 

temperature (25 ± 1°C). Data were recorded on a PC computer running Strathclyde Electrophysiological Software (University of 

Strathclyde), and analyzed with Origin 8.0 (Originlab) and Clampfit 10.2. Results are reported as mean ± standard deviation. In 

LC, bath application of E2 (200 nM) was accompanied by a rapid and significant (p 

 

Conclusions: 

 

The present results revealed the attenuation by E2 of electrical activity at two nuclei in the brainstem. Further studies are required 

to define the molecular mechanisms of the observations documented herein. Our findings shed light on modulation of the 

developing CNS by estrogens. Results on MTN neurons expand the known areas of estrogen influence for those areas not directly 

related with reproductive purposes. 
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Objectives: 

 

The effect of tibolone administered in a high dose over a prolonged period was analyzed through histomorphometry of tibia and 

femur samples from castrated rats. 

 

Methods and Results: 

 

The experiment was performed in 20 Wistar rats, eight weeks old and average weight of 250g. The animals were randomly 

divided in three groups, ovariectomized receiving tibolone (OVX+T) (n=9), ovariectomized (OVX) (n=6) and non-

ovariectomized as the control group (C) (n=5). The experimental protocol was initiated 30 days after ovariectomy and lasted 20 

weeks. Tibolone (1mg/day) was administered to OVX+T rats and carboxymethylcellulose to OVX; C rats did not go through any 

treatment. Right side femurs and tibias were fixed in 10% buffered formalin, decalcified and embedded in paraffin. Histological 

sections were stained by hematoxylin-eosin for histomorphometric analysis. The cortical thickness (µm) and the medullary cavity 

(mm
2
) were measured in transverse tibia and femur sections. The percentage of porosity and the trabecular density were 

determined in longitudinal femur sections. P value less than 0.05 was considered statistically significant. The femoral cortical 

thickness analysis showed a significant difference between C (625.78 ± 81.48µm) and both castrated groups (OVX 413.46 ± 

23.04µm and OVX+T 416.17 ± 41.64µm); the femoral medullary cavity area of C group (2.97 ± 0.18mm
2
) was significant higher 

than OVX+T (2.07 ± 0.25mm
2
). Both cortical thickness and medullary cavity area analysis of the tibia showed no significant 

difference among the three groups. However, in C group, the medullary cavity area was higher (1.41 ± 0.42mm
2
) compared to the 



other groups (OVX 1.37 ± 0.16mm
2
 and OVX + T group 1.24 ± 0.15mm

2
). No significant difference between OVX and OVX+T 

was found in other histomorphometric parameters like percentage of trabecular density (OVX 22.5 ± 3.7% and OVX+T 19.4 ± 

4.2%) and bone porosity (OVX 31.5 ± 12.4% and OVX+T 29.8 ± 6.9%) measured in the epiphyses of the femoral condyle. The 

administration of tibolone in a high dose for a long time may have influenced this result, even though the bone was preserved by 

tibolone in the analyzed regions. The results showed that tibolone preserved cortical bone mass in femoral and tibial diaphyses 

and the trabecular bone in femoral condyles. It is known that tibolone is a valuable drug, but studies warn that excessive 

reduction of bone remodeling in long-term treatment could compromise the bone biomechanical competence. Considering the 

increase in life expectancy in women, recent studies have advocated the use of lower doses of tibolone in the prevention of 

osteoporosis. 

 

Conclusions: 

 

Ovariectomy caused bone loss in the analyzed regions and tibolone treatment preserved the bone mass at satisfactory levels, but 

the administration of tibolone in a high dose for a long time did not significantly improve bone quality.  
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Objectives: 

 

Aim: Duchenne Muscular Dystrophy (DMD) is a myopathy caused by absence of dystrophin, a structural protein of the skeletal 

and cardiac muscle fibers. It is characterized by necrosis of the muscle cells and cardiomyopathy due to the progressive 

myocardial fibrosis (MF). The deaths have occurred mainly due to heart failure. The mdx mice are a mostly used model to DMD 

studies. Regarding cardiomyopathy, however, it is rather limited as a model cardiac fibrosis is mild and occurs only late in life. 

The development of a model to accelerate the MF is desirable for studies of cardiomyopathy. The aim of this project was 

developing experimental protocol to acelerate and enhances the development of MF in mdx mice. 

 

Methods and Results: 

 

Methods: Eight-months-old mdx mice (n=10), both genders, we used. They were divided into two experimental groups: sedentary 

group (sed mdx) (n=05) and swimming training group (swim mdx) (n=05). The animals of the swimming group were subjected 

to training five times a week for twelve weeks. At the end of the training, the animals suffered euthanasia and the heart was 

collected and frozen for later histological analysis with Masson trichrome stain, for protein analysis of the metalloproteinase-2 

(MMP-2) through the zymography gel technique and protein analysis of the TGF-beta through the Western blot analysis. 

Sedentary animals C57BL/10 (n=05) were also utilized for the control of MMP-2 and TGF-beta of the mdx groups. Blood was 

collected and submitted to biochemical analysis of the creatine kinase enzyme (CK). Results: The cardiac muscle of mice 

swimming group presented foci interstitial fibrosis increased when compared to the sedentary group. This increase was 

considered quantitatively significant 22% (9.2&plusmn3.8%, swim mdx; vs 2&plusmn1.7, sed mdx; values are reported as 

means&plusmnSD; p≤0.05 Student's t test). In the molecular analysis, there was significant increase of the MMP-2 protein levels 

in the sedentary mdx mice group when compared to the sedentary C57BL/10 mice group (6674.6&plusmn1321.8,1sed mdx; vs 

3861.4&plusmn559.7 pixels C57BL/10; mean&plusmnSD; p≤0.05 Student's t test) and when the swimming mdx group was 



compared to the sedentary mdx group there was also a significant increase in the swimming group (8802.6&plusmn1801.6, swim 

mdx; vs 6674.6&plusmn1321.8 pixels, sed mdx; mean&plusmnSD; p≤0.05 Student's t test). The levels of the protein TGF-beta 

presented significant increase in the sedentary mdx mice group when compared to the sedentary C57BL/10 mice group 

(0.9&plusmn0.1sed mdx; vs 0.6&plusmn0.1pixels, C57BL/10; mean&plusmnSD; p≤0.05 Student's t test) and when the 

swimming mdx group was compared to the sedentary mdx group there was also a significant increase in the swimming group 

(2.1&plusmn0.1swim mdx; vs 0.9&plusmn0.1 pixels, sed mdx; mean&plusmnSD; p≤0.05 Student's t test). The serum levels of 

the CK were higher in the mice of the swimming group when compared to the ones of the sedentary group (1214.2&plusmn865.6 

p=0.05; vs 481.4&plusmn263.3 U/L; mean&plusmnSD; p≤0.05 Student's t test).  

 

Conclusions: 

 

Conclusion: The swimming training protocol was effective in accelerating and enhancing the development of fibrosis in cardiac 

muscle of dystrophic mice. 
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Objectives: 

 

The cartilage of the condylar process (CP) of the mandible of Wistar rats is secondary and acts as a site of mandibular growth. 

The phenomenon depends on adequate protein intake and the action of hormones, among them insulina. The aim is correlate the 

morphological changes from protein malnutrition pre and postnatal and postnatal renutrition with immunohistochemical detection 

and quantification of insulin receptor (IR) in the cartilage of CP rats.  

 

Methods and Results: 

 

Experimental groups were formed by heterogeneous animals (n = 5) according to the ration offered, protein or low protein, and 

their ages in groups N, D (nourished and malnourished-60 days old) R (renourished from weaning to 60 days), NN (fed up to 100 

days) and RR (renourished from weaning until 100 days). After euthanasia, specimens were processed for examination under 

light microscope. Underwent sagittal section coloring allowed to observe the standard cellular cartilage matrix and collagen 

component of CP cartilage layers.Section were also immunolabelled with insulin receptor. To observe changes in tissue 

architecture of the CP, was held scanning electron microscopy. The CP contains roughly the same number of proliferating cells at 

puberty and mature adult (N = NN; ˃ p 0, 05). Undernutrition causes significant decrease in the number of proliferative cell layer 

of the PC (N •‚ D p  

 

Conclusions: 

 

The number of cells in the CP is modified slightly during puberty and normal development is sensitive to protein depletion, so 

that the tissue is not able to respond even when the restoration protein retained into adulthood, also showing a drastic decrease of 

extracellular matrix production. The insulin works like growth hormone in the CP and the table in states of malnutrition is very 



similar to the condition observed in type II diabetes, in which cells become resistant to insulin.  
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Objectives: 

 

Aim:Duchenne muscular dystrophy (DMD) is the most common myopathy characterized by loss of ambulation at about 10 years 

of age with death by twenties due to respiratory and cardiac insufficiency. Muscle degeneration and fibrosis are associated with 

inflammation in dystophic muscles of Duchenne muscular dystrophy and in the mdx mice. The identification of prompt-to-use 

drugs that can reduce the severity and slow down the progression of the disease is required. We examined whether doxycycline 

(DOX), a member of tetracycline family, can improve histopathology and muscle function of the mdx mice, an experimental 

model for DMD. 

 

Methods and Results: 

 

Methods:For the long term study, DOX was given in drinking water at 6mg/mL (n=8) during 9 months (starting at 8 months age). 

Control mdx mice received water only (n=8). Diaphragm (DIA), biceps brachii (BIC) and heart muscle were removed for 

histological analysis with hematoxylin-eosin, Evans blue dye (EBD) and Masson‟s trichrome. Blood was collected for 

biochemical analysis of the enzyme creatine kinase. Forelimb muscle strength was evaluated with a grip strength meter (New 

Primer). In the long-term group, measurements were taken once a month, from 8 to 17 months of age (n=8) in treated and (n=8) 

in untreated-groups. Results:DOX significantly decreased blood creatine kinase levels (mdx:1414±119 U/L, DOX-mdx:942 ±294 

U/L; p 

 

Conclusions: 

 

Conclusion:The drug protected muscle fibers against myonecrosis and decreased inflammation accompanied by a decrease serum 

CK. Furthermore, DOX slowed down the progression of myocardial fibrosis and skeletal muscle. Given that DOX is well 

tolerated and approved by the Food and Drug Administration this drug emerges as a potential agent for DMD therapy. 
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Objectives: 

 

Defects associated with bone loss can be repaired using synthetic bone graft substitutes. Biomaterials such as ceramics 

(hydroxyapatite) and collagen membranes have been investigated for this purpose. In addition, the periosteum acts as a 

membrane which can guide the growth of bone. Despite the clinical indications for periosteum–associated biomaterials, some 

factors, including diseases associated with bone mineral deficiency such as osteoporosis, may compromise the promising results 

reported in the literature. The health conditions of bone are fundamental for its interaction with the biomaterial implant. Factors 

that increase the risk for the development of osteoporosis include a low calcium intake, smoking, alcoholism, lack of physical 

activity, and hormonal disorders. The risk of osteoporosis is also increased in the case of ovariectomy since female gonadal 

hormones such as estrogen stimulate bone growth and mineralization. The objective of the present study was to evaluate the 

process of bone ingrowth when hydroxyapatite granules and collagen membrane are implanted below the periosteum in the femur 

of rats with osteoporosis induced by ovariectomy. 

 

Methods and Results: 

 

Twenty adult female Wistar rats (Rattus norvegicus) aged 12 weeks were used. The animals were divided into the following 

groups: non-ovariectomized animals with subperiosteal implant of hydroxyapatite (G1), non-ovariectomized animals with 

subperiosteal implant of collagen membrane (G2), bilaterally ovariectomized animals with subperiosteal implant of 

hydroxyapatite (G3), bilaterally ovariectomized animals with subperiosteal implant of collagen membranes (G4). The animals 

received the subperiosteal implants of hydroxyapatite and collagen membrane 4 months after ovariectomy and were sacrificed 8 

weeks after implantation. Macroscopic analysis revealed the absence of pathological alterations in the implanted areas, 

suggesting that both materials were biocompatible. Microscopic analysis revealed that subperiosteal new bone formation was 

observed at the site of the implantation of collagen membrane. Bone with immature characteristics was formed and it can be seen 

between cortical bone and new bone. However hydroxyapatite granules located close to cortical surface of the femur were 

surrounded by connective tissue, but there is none new bone formation around the implant. Radiologic analysis revealed 

increased radiopacity of the hydroxyapatite implant in the distal femur compared with normal bone. There was no migration of 

hydroxyapatite granules to bone cortical areas distant from the site of implantation. Collagen membranes do not have sufficient 

density to cause radiopacity and new bone was not sufficient to cause increase of radiopacity as well. 

 

Conclusions: 

 

New bone was formed in both susperiosteal implants of collagen membrane (non-ovariectomized animals as well ovariectomized 

animals) suggesting that ovariectomy does not affect the properties of collagen membranes. The absence of new bone in 

hydroxyapatite implants suggests that the type of hidroxyapatite were not appropriate to support new bone formation in 

subperiosteal implants. 
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Objectives: 

 

Repairs resulting from bone fractures or congenital deformities can be stimulated by implants either autogenous or synthetic. The 

autogenous usually have some disadvantages such as morbidity of the donor area and neuromuscular injuries. Among the 

synthetic options for biomaterials stand out the Poly lactic acid (PLLA), (a polymer), the hydroxyapatite (ceramic) and collagen 

membrane due to their osteogenic properties and biocompatibility with bone tissue. Bearing this in mind, the purpose of this 

study was to evaluate the PLLA as an agent for osteoregeneration either isolated or associated with ceramic or collagen 

membranes. 

 

Methods and Results: 

 

In order to carry out the experiments, 20 rats male (Rattus norvegicus) with 12 weeks of age were used. The animals were divided 

into 4 groups of 5 each, to know: control group (G1), with PLLA (G2), with PLLA associated with hydroxyapatite (G3) and 

PLLA with membranes of collagen (G4). Then, the animals were submitted to a surgery procedure for the implantation of 

biomaterials in bone defects experimentally created on the distal right femur. The animals were sacrificed 8 weeks after surgery 

and samples were obtained for analysis. Stereology was used to quantify the volume of newly formed bone in the recipient area 

according to the principle of Delesse. Data were analyzed by ANOVA (p0.05) in the volume of newly formed bone in the 

recipient area between the groups studied. 

 

Conclusions: 

 

It was shown the process of osteogenesis in implants with PLLA either isolated or linked to the hydroxyapatite and collagen 

membranes, confirming the osteoconductivity of these biomaterials even without total closure of bone defects. 
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Objectives: 

 

The bone metabolism is influenced by diverse factors, including the muscular activity. The nervous system injury can 

compromise the bone architecture and its physiology due to muscle inactivity, predisposing that tissue to osteoporosis. This bone 

fragility can lead to pathological fractures. For the repair of this condition, can be used the biomaterials, as well as 

hydroxyapatite. This element presents osteoconduction and biocompatibility characteristic. Thus, the objective of this study was 



to evaluate the osteogenic capacity of hydroxyapatite implanted into the left tibiae of rats with sciatic nerve section. 

 

Methods and Results: 

 

twelve male rats (Rattus norvegicus) maintained under standard conditions of housing and feeding at the animal care facility of 

the Faculty of Medicine of Jundiaí (FMJ) were used. Defects were created experimentally in the proximal third of the left tibiae 

with a surgical bur and filled with porous hydroxyapatite granules. The animals were divided into two groups with bone defects 

according to treatment: control animals with hydroxyapatite implants (group G1) and animals with sciatic nerve section and 

hydroxyapatite implants (G2). The animals were sacrificed 8 weeks after surgery and samples were obtained for analysis. 

Stereology was used to quantify the volume of newly formed bone in the recipient area according to the principle of Delesse. The 

results were analyzed by Anova (p 

 

Conclusions: 

 

Bone neoformation can be expected even in bone defects implanted with hydroxyapatite and compromised by muscle inactivity 

caused by nervous system lesion, but the quantity and velocity of bone formation are lower. 
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Objectives: 

 

Although many molecular and biochemists studies have been carried out “in vitro”, the function of the Ki-1/57 protein in 

the organism is unclear. Therefore, in the present study was carried out the characterization of the Ki-1/57 protein “in 

vivo”, using the animal model mouse C57BL/6, analyzing the localization of this protein and its isoforms in different 

organs and tissues. 
 

Methods and Results: 

 

SPF C57BL/6 Mice were used with age between 7 and 8 weeks from CEMIB/UNICAMP. All the protocols were evaluated 

and approved for the committee of animal ethics of the UNICAMP that follows the norms of international handling for 

use of animals in experimentation. For the morphologic analysis 5 animals were perfused with paraformaldehyde 4% and 

were extracted the following organs for analysis: kidney, lung, brain, colon, thin intestine, thymus, spleen, skeletal muscle, 

liver and heart. These organs were fixed, dehydrated and processed for cuts in paraffin. The histological cuts were gotten 

in microtome for the confection of the blades that were submitted to the immunohistochemistry. Techniques of 

immunohistochemistry showed the presence and specific localization of Ki- 1/57 in studied tissues. Moreover, for studies 

of isoforms of the Ki-1/57 protein in the different organs, Westernblotting was made by eletroforese in SDS-PAGE and 

membranes of nitrocelulose were made and submitted to the immunoblotting with KI-1/57 anti-body (A26). 
 



Conclusions: 

 

It was possible to evaluate that the KI-1/57 presence although widely distributed in tissues in a generalized manner, many 

organs as: kidney, thin intestine, colon, spleen and brain had had a specific localization in different cellular types found in 

these tissues. Moreover, two different isoforms had been verified in these organs, being the presence or not dependent of 

each other. This cell-specific localization and the presence of different isoforms of this protein suggested an organ-specific 

function for Ki-1/57. The determination of the function of Ki-1/57 will be related directly with the function exerted by the 

cellular type in its organs of origin, whose analyses need to be deepened. This study also showed to the importance of the 

analysis “in vivo” for complementation of data in the determination of the protein function that still is unknown, even 

though molecular and biochemical analyses had been done “in vitro” and that might have suggested its function in 

generalized way. 
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Objectives: 

 

Caffeic acid phenethyl ester (CAPE) is an active component of honeybee propolis, and has been shown to have anti-inflammatory 

and antioxidant effects. Although caffeic acid phenethyl ester has antioxidant effects, its effect on wound healing of the third-

degree burn injury has not yet been investigated. 

 

Methods and Results: 

 

Twenty one female Wistar rats were divided in three groups: control (no burn)+CAPE, burn and burn+CAPE. A third-degree 

burn (10% total body surface) was created. The CAPE treatment (10 ï¿½mol kgâ€¾1) began immediately after the burn by 

intraperitoneal injections and it extended for 14 days when the animals were euthanized. The burn group received only the 

vehicle (saline) also by intraperitoneal injections. Wound areas were measured weekly. After euthanasia, the lesions were 

harvested and stored at -80ï¿½C and the blood was also collected for biochemical analyses. It was not observed difference in the 

wound areas contraction between the groups. As accessed by malondialdehyde determination, lipid peroxidation was higher in 

both burn and burn+CAPE groups than in control+CAPE (p 

 

Conclusions: 

 

The burn animals treated with CAPE showed protection against oxidative damage in proteins, but not in lipids. CAPE was also 

capable of increase the activity of an internal enzyme that acts against oxidative damage. Further studies are required to better 

characterize the anti-oxidant activity of CAPE in burn lesions. 
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Objectives: 

 

The objective of this work was to study the morphologic aspects in the genesis of blood capillaries in the lower limb skeletal 

muscle of obese rats submitted to ischemia under the action of intramuscular Prostaglandin E1 (PGE1). 

 

Methods and Results: 

 

Methods: Animals: Thirty Wistar-UEM, male and adult rats (Rattus norvegicus albinus), weighing between 280-300 g were 

used. Cafeteria Diet: The cafeteria diet was introduced on the age of 60 days and the obesity after 60 days of this diet was 

confirmed by Lee index and by epididymal and retroperitoneal fat. Experimental groups: The animals were randomly distributed 

into three group of 10, equally redistributed into two subgroups, observed at the 14th and 28th days as follows: one control group, 

cafeteria obese, which had only limb ischemia (OI-14/OI-28); one group cafeteria obese with ischemia and IM injection of PGE 

(OIM-14/ OIM-28), and one group cafeteria obese with ischemia and IM injection of normal saline (OC-14/ OC-28). 

Experimental procedure: The femoral artery was dissected through all its extension, from the inguinal region to the popliteal 

artery, ligated with a 4-0 cotton wire and was completely removed, from its proximal origin in the external iliac artery until its 

distal portion. Immediately after the ischemia procedure and before skin suture, PGE 1 was injected in the animals of the group 

OIM (14-28), via IM, at equidistant sites. In the animals of the group OC (14-28) was injected normal saline at the same way. 

After a period of 14 and 28 days, a sample was collected containing muscle tissues and vascular-nervous bundle in the area where 

the femoral artery was removed. The samples were histological processed and stained with hematoxylin and eosin (HE). 

Counting of capillaries in HE-stained sections: Counting of capillaries was performed by two observers by the double-blind 

method. Vessels were quantified in many histological sections, in a total of 60 microscopic fields of 0.24 mm2/animal, and 

results were expressed as a mean of both counts. Statistical analysis: The statistical study was performed by using the program 

Prism, v.2.1 (GraphPad, USA), applying test “t” Student or one-way (ANOVA), with multiple compare Newman-Keuls in 

appropriate occasion. Results: There was significant increase (p < 0.05) in number of capillaries in subgroups OIM-14 (Mean 

9.83; SEM 0.67) when compared with subgroups OI-14 (Mean 5.48; SEM 1.09) and OC-14 (Mean 6.06; SEM 0.56). In the 

subgroups observed for 28 days, the difference was not significant (p= 0.0804). 

 

Conclusions: 

 

IM PGE1 resulted in an increase in number of capillaries in the skeletal muscle of obese rats submitted to ischemia after 14 days 

of observation, which was histologically identifiable through HE staining. 
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Objectives: 

 

We aimed to investigate the effect of two different times of day for beginning fluid deprivation on the rhythm of drinking 

behavior (water and 0.3 M NaCl intake) during 24 h post-fluid presentation. 

 

Methods and Results: 

 

Twenty male wistar-derived rats from the Central Animal Facility of the Federal University of Sergipe (170 to 250 g) were 

housed in individual metabolic cages with a natural light-dark cycle (approx. 12 h of light per day) and controlled temperature 

(23±2 °C). They had free access to food and to two graduated drinking tubes containing water and 0.3 M NaCl. They were 

habituated to these conditions during 7 days. Basal water and saline ingestion were measured every 30 min over 24 h (basal state, 

group BS). A dim red light was used in order to read the fluid volume during the dark period. In sequence, rats were randomly 

separated in two groups and deprived of water and saline during 24 h. One group had drinking tubes removed from 0700 to 0700 

h (deprived-state group, DS07), whereas the other had no access to tubes from 1900 to 1900 h (deprived-state group, DS19). 

After fluid presentation, water and saline ingestion were recorded every 30 min during the next 24 h. Non-accumulated individual 

time series data were expressed as mL/h and subjected to senoidal regression. In order to verify the rhythmicity of individual time 

series, data sets were filtered by using a moving average with a constant window size of 2 and a half hours. Senoidal regression 

was applied to each filtered time series with F-test. Eighty percent (for water) and 55% (for saline) of obtained curves were 

significantly different from null hypothesis (amplitude constant and equal to zero). Qualitative analysis of time series plots 

revealed a common bimodal waveform with a peak during early activity period and another peak during late activity period. 

Three parameters were obtained using cosinor method (mesor, amplitude and acrophase) from every non-filtered time series. 

These parameters were subjected to analysis using a two-way repeated measures ANOVA followed by Bonferroni post-hoc test 

using as factors "hydration status" and "moment of deprivation". Water ingestion acrophase was significantly anticipated when 

deprivation was initiated in the morning compared to deprivation initiated at night (DS07: 21.16±0.26 vs. DS19: 22.96±0.33 h; 

P<0.01), although no significant change at water ingestion was detected (mesor, DS07: 1.48±0.09 vs. DS19: 1.40±0.09 mL/h; 

P>0.05). 

 

Conclusions: 

 

The time of day fluid deprivation is initiated changes the rythmicity of water intake, but not necessarily in the total amount of 

daily fluid ingested. More notably, when fluid deprivation started early in the day, nycthemeral rhythm of water ingestion had its 

peak anticipated in comparison to fluid-deprivation started early in the night. 
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Objectives: 

 

The aim of this study was to investigate the spatio-temporal organization of locomotor and exploratory activities as well as 

anxiety levels in adult rats at three different day periods. 

 

Methods and Results: 

 

Male adult Wistar rats (250-300g; 60 days old) were kept in light/dark cycle 12:12h (7h beginning of the light period, 19h end of 

light period). Rats were divided into three groups: "Morning group" that was tested between 8 - 10am; "Afternoon group" that 

was tested between 3 - 5pm; and "Night group" that was tested between 8 - 10pm. In order to habituate the animals to the testing 

environment rats were handling during three consecutive days (1 min/day) before beginning each task. The animals were 

subjected to open field in their respective times, for 15 minutes under a 15 Lux illumination. A week after the open field test, the 

animals were subjected to elevated plus maze in their respective times, for 5 minutes under a 5 Lux red illumination. 

Subsequently, data were subjected to One-Way ANOVA followed by Tukey's post hoc test. Data were expressed as mean ± SD. 

Results: In open field the animals in the "Night group" showed a bigger distance travelled (35.30 ± 9.80 - P = 0.0017) than the 

"Afternoon" and "Morning" groups (24.49 ± 6.34 to 21.55 ± 8.60 - respectively). Also, "Night group" showed more duration of 

rearing (130 ± 43.89 - P = 0.0403) than the "Morning group"(77 ± 46.74), highest percentage of mobile time (51 ± 10.64 - P = 

0.0005) compared to "Afternoon" and "Morning" groups (37 ± 9.26 to 31 ± 11.96 - respectively), and greater distance between 

each stop (0.57 ± 0.18 - P = 0.0119 ) compared to "Afternoon" and "Morning" groups (0.40 ± 0.10 to 0.41 ± 0.10 - respectively). 

Regarding the plus maze did not differ between groups. 

 

Conclusions: 

 

Our results show that circadian rhythm are affects both locomotor activity as the exploratory activity of the animals, although the 

temporal organization and spatial distribution aren't affected in open field task. Moreover, our results indicate that anxiety levels 

are unchanged at different periods of day in both tests. Therefore, the activity of the animals but not anxiety may be related to 

serum cortisol levels, suggesting that night period is the most suitable for measuring activity in the open field. 
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Objectives: 

 

More studies are being carried out about maternal manipulation and its consequences in the offspring. It is known that sleep 

deprivation leads to many physiological alterations, which could result in other consequences if they happen during pregnancy. 

There are no studies regarding sleep deprivation during the preimplantation period and the consequences to the sleep-wake cycle 

of the offspring. Thus, our objective was to analyze developmental programming effect of maternal sleep deprivation on sleep-

wake cycle in male mice offspring. 

 

Methods and Results: 

 

Given day one of pregnancy in Swiss mice, one group of dams was continuously sleep deprived for 72 hours using the platform 

technique from gestational days 1 to 3 (PSD 72, N=5) and a further group could sleep normally (CT, n=5) during the same 

gestational period. After that the dams could continuous their pregnancy normally. After birth the pups grew without 

manipulations and, at the 3rd month of age, male offspring was implanted with electrodes to record electrocorticogram and 

electromyogram signals for 48 hours. After basal recordings the animals were subjected to 6 hours of sleep deprivation by the 

gentle handling technique and a new sleep recording was undertaken for 15 hours. The result of the basal recording was analyzed 

by dividing the recordings in 2 hours periods, and the result of rebound recordings was analyzed by dividing the recordings in 3 

hours periods. When analyzing the records, we found major differences in sleep efficiency, % of wakefulness, slow wave sleep 

and paradoxical sleep during the light period at the basal recordings, with PSD 72 animals showing an increase of sleep 

efficiency and decrease of wakefulness from 9:00am to 3:00pm. When analyzing the sleep rebound we found an increase of sleep 

efficiency and slow wave sleep, and, a decrease of wakefulness in the first 3 hours of recording (light period). In the next 12 

hours (dark period) we found variable alterations in the paradoxical sleep % throughout the period. 

 

Conclusions: 

 

Considering these data we suggest that sleep deprivation during first stages of pregnancy lead to an increase in the sleep 

efficiency and a decrease of wakefulness in the male adult offspring, which suggest an alteration in the sleep needs among these 

animals. 
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Objectives: 

 

The tambaqui is a freshwater fish that is economically important due to the high growth pattern and excellent quality of fillet. The 

optimal water temperature for its cultivation is around 25 to 30 0C and below this temperature the tambaqui is more susceptible 

to infectious diseases. Lectins are proteins with the ability to bind, selectively, to carbohydrates. The discovery of these proteins 



in fishes has added a new dimension in the study of the immunology of these animals. Lectins of serum recognize foreign cells as 

"non-self" through the carbohydrates expressed on the surface acting as opsonins and encouraging their destruction by 

complement and/or phagocytic cells. The aim of our study was to investigate the seasonality of the lectin activity and to study the 

antimicrobial activity of the serum lectin preparation against bacterial pathogens of freshwater fishes. 

 

Methods and Results: 

 

The blood from an adult tambaqui was collected, through its caudal vein, throughout the year, covering the major stations in the 

North and Northeast Regions of Brazil (summer, autumn and winter). After blood coagulation, the serum was removed. Lectin 

activity (hemagglutinating activity-HA), was carried out according to Correia and Coelho (Appl Biochem Biotechnol 55:261, 

1995). The protein concentration was estimated according to Bradford (Anal. Biochem, 72:248, 1976). Specifc HA (SHA) was 

defined as the ratio between the titer of HA and protein concentration (mg/mL). The serum was submitted to a salt fractionation 

with ammonium sulfate (F 0-50%) and this fraction was applied to an affinity chromatography (Con A-Sepharose - Sigma). The 

material eluted from chromatography (Colossoma macropomum serum Lectin, ComaSeL) was submitted to antimicrobial activity 

against bacteria E. tarda, A. hydrophila and A. sobria, according to Amsterdam (Antib in lab med 55:111, 1996). There were 

significant differences (p  

 

Conclusions: 

 

The lectins present in the serum of tambaqui possess antimicrobial activity against three pathogenic bacteria for freshwater fishes. 

The seasonality of HA corroborate the fact that tambaqui, during winter, becomes more susceptible to mortality from diseases 

caused by bacteria and fungi. With this information, new tools may be offered to a better understanding of the role of these 

proteins in the immune system of the tambaqui, in order to improve the management of this fish by pisciculturists of the North 

and Northeast Regions of Brazil. 
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Objectives: 

 

Sleep restriction is commonly associated with alterations in pain perception. However, this is lack of studies addressing 

alterations in non-nociceptive perception and autonomic responses after sleep restriction. We performed a quasi-experiment 

directed to investigate alterations in non-nociceptive and autonomic responses after sleep restriction. We hypothesize on the 

hyperalgesia and hyper excitability of the autonomic nervous system, after important restriction of sleep. 

 

Methods and Results: 

 

The study was carried out in 19 medical students. We firstly assessed clinical characteristics of subjects using scales for 

depressive (Beck depression inventory), and anxious (state-traix anxiety inventory) symptoms, as well as the sleep quality 

(Pittsburg sleep quality index). We also performed quantitative sensory testing (QST) for electrical and temperature sensations 

and recorded double-electric-induced sudomotor skin responses (SSR) at different interstimulus intervals (ISIs) of 1s, 2s and 3s. 



Evaluations were done before and after 12-hours-sleep restriction. Symptoms of anxiety and depression were not induced by 

sleep restriction. However, those subjects showing abnormal recovery of autonomic response at ISI 2s, presented with higher pain 

thresholds (45,07±0,45◦C) when compared with subjects showing normal recovery of SSR at ISI 2s (43,17±0,56◦C), after 

adjusted for basal anxiety rate. The difference between groups was 1,89 (CI 95%, 0,59-3,2; p=0,01). Nevertheless, subjects whom 

presented normal recovery of SSR at ISIS 2s, showed higher amplitudes (7,63±0,92 mV) when compared with those who 

presented with abnormal recovery of autonomic response at ISI 2s (4,53±0,76 mV). Subjects with higher warm thresholds before 

sleep restriction presented with abnormal recovery of SSR at ISI 2s after sleep restriction (P=0,001).  

 

Conclusions: 

 

The effects of sleep restriction increase the perception of nociceptive and non-nociceptive stimulus. There was association 

between autonomic abnormalities and hyperalgesia, endorsing the role of emotional factors at the interpretation of pain 

perception. 
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Objectives: 

 

Stress and cigarette smoke are important environmental factors that can alter human health (Clin. Dermatol. 25:49, 2007), and 

nicotine (a cigarette component) can modulate the individual response to psychological stress (Br. J. Addiction 86:489, 1991). 

Cutaneous wound healing is a complex process that can be affected by external factors, such as chronic stress (Clin. Dermatol. 

25:9, 2007). In this study we evaluate the effects of nicotine administration on cutaneous wound healing of chronically stressed 

mice. 

 

Methods and Results: 

 

Male Swiss mice aged 8–12 weeks (25–35 g; n=10 per group) were stressed by spun at 115 rpm for 15 min per hour, daily, until 

euthanasia. Stressed mice were divided in two groups; one received daily application of nicotine patch (2 mg/kg) and the other 

not. Control mice were not subjected to stress and received or not daily nicotine patch (2 mg/Kg). An excisional lesion (1 mm2) 

was made and measured in all mice. Fourteen days later, mice were killed to collect blood and lesions. The inflammatory 

infiltrate, angiogenesis, collagen deposition, activity of myeloperoxidase and cytokine expression were evaluated in wounds. 

Stress+nicotine treated-mice (51.9±4.1 % of original wound area) showed a delayed contraction in comparison to stressed 

animals (39.8±3.5 % of original wound area). Both stressed (34.3±6.9 % of re-epithelialized wound area) and stress+nicotine 

treated-mice (35.8±6.0 % of re-epithelialized wound area) displayed a worst rate of re-epithelialization than control mice 

(71.7±7.8 % of re-epithelialized wound area). The inflammatory infiltrate of stress groups was composed mainly by macrophages 

and exhibit high levels of myeloperoxidase activity; meanwhile in the group without nicotine a high amount of NOS2-positive 

cells was present. Thereafter, the hydroxyproline content of lesions was lower in stress+nicotine treated-mice than in only 



stressed mice (5.9±1.3 ng/mg protein and 8.2±0.9 ng/mg protein, respectively); and the same was observed for myofibroblast 

volume density (6.3±2.8 % and 12.3±3.4 %, respectively). These findings indicate that the association between stress and 

nicotine has a very harmful effect on repair process of skin wounds. 

 

Conclusions: 

 

Nicotine treatment worsens the delay in wound healing observed in stressed mice. 
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Objectives: 

 

The aim of this study was to characterize the associations between sleep and motor activity in prepubertal children.  

 

Methods and Results: 

 

Our sample consisted of elementary school students aged eight to ten years in a public school in Curitiba. The exclusion criteria 

were diagnosis of neurobehavioral problems, use of stimulant medication and those who had already entered into puberty. 

Children wore wrist actigraphs and parents filled of sleep diary for ten consecutive days. Data of 54 children were considered for 

the sleep analysis and 47 for motor activity analysis. For comparison, the children were divided according to their school 

schedule, morning or afternoon. The results obtained showed that children of morning group presented, during the week days, 

average sleep duration of 441.87 minutes, while children of afternoon group slept an average of 502.54 minutes (p < 0.001). 

There was also a significant difference between sleep duration among the children in the morning during school days and 

weekends (p < 0.001). There was a significant difference between the mean motor activity performed at school between children 

attending morning and afternoon classes (p < 0.01). In this sample, the subjects of morning group, characterized by sleep 

deprivation during the school days were less active in school than students of afternoon group. The morning group also presented 

significant difference between the average activity of school days and weekend (p = 0.04), with increased motor activity during 

the weekend. Finally, the study of correlations between variables of sleep and motor activity showed positive correlations 

between sleep patterns and motor activity measured in school only to individuals who attend school in the afternoon. For this 

group correlations were found between the nocturnal motor activity and motor activity measured at school (r = 0.63, p < 0.05) 

and between duration of sleep (r = - 0.47, p < 0.05) and sleep efficiency (r = - 0.59, p < 0.05) and motor activity performed at 

school. 

 

Conclusions: 

 

Associations between sleep duration and motor activity performed at school were detected. Sleep deprived children had reduced 

motor activity during school activities, while children with greater sleep duration showed greater rates of motor activity during 

the same conditions. 
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Objectives: 

 

Biological clocks are critical for synchronizing the behavior of organisms to changes in photoperiod. All rhythmic changes are 

crucial to the survival of the species since they provide for internal adjustments to coincide with the most favorable phase of the 

cycle. Many of these biological rhythms are clearly associated with the light-dark cycle, of major importance for species that 

have some type of photosensitive pigment. Melanophores of Xenopus laevis are photosensitive, responding to light with 

dispersion of melanin granules, due to the presence of two melanopsins, Opn4x and Opn4m. The pigment cells of ectothermic 

vertebrates respond with pigment migration to a variety of agents including the endothelins. In amphibians, ET-3 induces the 

dispersion of pigment granules in melanophores of Xenopus laevis and Rana catesbeiana, by activation of ETc receptor. Our aim 

was to determine the temporal pattern of gene expression of the ETc receptor, melanopsins and Per1 and Per2, in dermal 

melanophores of X. laevis in culture as well as the effects of endothelin-3 on the temporal expression of these genes. 

 

Methods and Results: 

 

Cultured melanophores of Xenopus laevis were seeded (2x106 cells) in 25cm2 culture flasks in 2% fetal bovine serum-

supplemented medium, and kept at 25oC, for 5 days, under 12 hours of light and 12 hours of darkness (L:D) or constant dark 

(DD), and treated with 10-9 M or 10-8M endothelin-3 for 6 hours. Total RNA extraction was performed along 24 hours every 

four hours starting at ZT0 of the sixth day. The samples were submitted to RT-PCR followed by quantitative PCR for mRNA 

quantification of melanopsins (Opn4m and Opn4x), Per (Per1 and Per2) and endothelin receptor (ETc) genes. We demonstrated 

that L:D regimen, combined with medium changes or 10-8M endothelin-3 and 10-9M endothelin-3 in DD, was able to 

synchronize the expression of melanopsins. We observed a temporal variation for Per1 and Per2 in L:D regimen, indicating a 

rhythmic pattern of transcription of these genes, thus demonstrating that mRNA transcripts of Per1 and Per2 are affected by light-

dark cycle. However, ETC receptor seems not to be synchronized by light-dark cycle, or hormone treatment. Depending on the 

dose and the ZT, ET-3 may promote an increase or inhibition of gene expression of Opn4x, Opn4m and ETC, indicating a dose-

dependent modulating effect. 

 

Conclusions: 

 

The present data show evidence that X. laevis melanophores behave as peripheral clock, which responds directly to light through 

the activation of melanopsin(s) leading to changes of the transcription pattern of Per genes. We also provide evidence that mRNA 

transcription of Opn4m, Opn4x and ETc receptor in X. laevis melanophores is modulated by endothelin in both DD and L:D 

conditions. In addition, endothelin-3 may also act as a synchronizing agent of the melanopsin transcripts. 

Keywords: Endothelin, melanopsin, peripheral clock 

Financial Support: FAPESP and CNPq. MNCMM is a fellow of FAPESP 



 

 

 

Resumo:11-009 

IMMUNOCYTOCHEMISTRY ANALYSIS OF OPN4M AND OPN4X IN MELANOPHORES OF XENOPUS LAEVIS  
 

Dias, R. B. A. ; Moraes, M. N. C. M. ; Lima, L. H. R. G. D. ; Ramos, B. C. R. ; Castrucci, A. M. D. L.  

Departamento de Fisiologia, Instituto Biociências, USP, IB 

 

 

 

Objectives: 

 

The discovery of melanopsin from studies of pigment granules migration in melanophores of Xenopus laevis has led to a series of 

studies in an attempt to elucidate its physiological role. Since the first discovery in X. laevis and subsequent descriptions in 

humans and mice, melanopsin genes have been described in all classes of vertebrates so far studied. Studies in mammals showed 

an essential role for this photopigment in the adjustment of biological clock to the light- dark cycle. Bellingham and 

collaborators, based on similarity sequence, chromosomal location and phylogenetic characteristics, identified the existence of 

two distinct genes that encode two melanopsins. One of those was named Opn4m, the orthologue of mammalian melanopsin, and 

the other Opn4x, exclusively found in non-mammalian vertebrates, the first described in melanophores of X. laevis. Given the 

evidence of gene expression of both melanopsins in Xenopus laevis dermal melanophores (data from our laboratory), the main 

objective of this study was to verify the presence of both proteins in melanophores of X. laevis. 

 

Methods and Results: 

 

The melanophores were seeded at the density of 104 cells and cultured in 96-well plate in medium containing 2% FBS and 10-8 

M retinaldehyde. The cells were incubated at 25oC for immunocytochemistry analyses with antibodies developed in rabbit using 

the antigens: OPN4m (Cys- Leu- Gly- Ser- Leu- Leu- Arg- Val- Lys- Arg- Arg- Asp- Ser- Arg- Ser) and OPN4x (Met- Asp- Leu- 

Gly- Lys- Thr- Val- Glu- Tyr- Gly- Thr- His- Arg- Gln- Asp- Cys). After fixation in 4% paraformaldehyde and blockade with 

goat serum, the melanophores were incubated with primary antibody (1:250 to 1:1000) at 4oC overnight. The Cy3-labeled 

secondary antibody (1:500) was applied for one hour at room temperature. The preparation was observed under a fluorescence 

microscope (Zeiss) to analyse and digitalize the images. The specificity of the antibodies used in this protocol was demonstrated 

by an antibody competition assay. 

 

Conclusions: 

 

Positive staining for both melanopsins was shown in melanophores of X. laevis, thus proving the coexistence questions about the 

functional role of each melanopsin in the adjustment of biological clocks in this species, as well as the associated adaptive 

advantages of keeping two melanopsins.  
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Objectives: 

 

It is known that angiotensin II (Ang II) potentiates melatonin synthesis in the rat pineal gland. In this gland there is a local renin-

angiotensin-system (RAS) with the presence of the precursor angiotensinogen, the ECA and renin-like enzymes and the AT1 and 

AT2 receptors. Also the aminopeptidases responsible for the conversion of angiotensin II in angiotensin III (aminopeptidase A) 

and angiotensin IV (aminopeptidase N) were identified in the rat pineal gland. Angiotensin IV (Ang IV), a product of Ang II 

metabolism, also has biological activity and acts through its own receptor, an insulin-regulated-aminopeptidase (IRAP). The 

purpose of this work was to investigate IRAP expression in the rat pineal gland and the Ang IV effect on melatonin synthesis. 

 

Methods and Results: 

 

Isolated pinealocytes were obtained from papain dissociated pineal glands of male Wistar rats. The cells were maintained in 

DMEM medium, 37ºC, 5%CO2 for 16h with posterior media collection and pinealocytes isolation. The medium containing the 

pinealocytes were centrifuged (300g) and the cells distributed in 24-well plates (2x105 cells/ml, 300µL/well). After 1h, the cells 

were stimulated with norepinephrine (1µM) alone or in association with Ang IV (10nM) for 5h. Melatonin was quantified in the 

medium by HPLC with electrochemical detection. The intracellular calcium was evaluated by confocal microscopy, using fluo4, 

in cells stimulated with Ang IV (10nM). The IRAP expression was analyzed by real time PCR. The IRAP receptor expression 

was verified in pinealocytes. Ang IV increased melatonin synthesis in norepinephrine-stimulated isolated pinealocytes. It is 

possible that this effect was mediated by intracellular calcium elevation that was observed by confocal microscopy in 

pinealocytes stimulated by Ang IV. 

 

Conclusions: 

 

Ang IV could be acting through the IRAP receptor, probably inhibiting a peptide metabolism, like vasopressin for example, or 

stimulating a proper second messenger transduction pathway, also described for IRAP receptor activation. 
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Objectives: 

 

During nervous system development extracellular cues as well as intracellular elements regulate coordinately cell proliferation 



and differentiation of neural progenitors. Our group has shown that Pituitary Adenylyl Cyclase Activating Polypeptide (PACAP) 

and its receptors inhibit cell proliferation of retinal progenitors in a cAMP/PKA dependent manner through the decrease in cyclin 

D1 levels (Eur. J. Neurosci. 3; 311-321, 2010). Previous data in the literature have demonstrated that cAMP/PKA pathway 

antagonizes the intracellular pathway triggered by Sonic hedgehog (Shh) through the regulation of Gli transcription factors 

degradation or processing to a repressor form (Mol. Cell. Biol. 26; 3365–3377, 2006; Dev. Biol. 326; 177–189, 2009). Since 

during retinal development Shh has a promitogenic role (Development 132; 5103-5113, 2005) the aim of this study is to 

investigate the effect of PACAP in the negative regulation of Shh signaling pathway in the retina. We propose that this might be a 

mechanism which contributes to the antimitogenic effect of the neuropeptide PACAP. 

 

Methods and Results: 

 

Retinal explants obtained from one day-old (P1) Lister-Hooded rats were treated for three hours with 10nM PACAP and 

quantitative real time RT-PCR (qRT-PCR) was performed to analyze the levels of direct gene targets of Shh pathway. A 

significant reduction in mRNA levels of Ptch1 (65.4% ± 0.03) and Gli1 (49.2% ± 0.07) was observed. We then evaluated the 

possibility of using SAG, an agonist of Shh pathway, as a tool in our study. First we verified, through [
3
H]-thymidine 

incorporation and qRT-PCR assays, that this Shh agonist at 1nM and 5nM stimulated an increase both in cell proliferation (CTR= 

2.97± 0.11 x10
5
; SAG 1nM= 4.44 ± 0.08 x10

5
; SAG 5nM= 5.14±1.67 x10

5
; all values are expressed in DPM/mg protein) as well 

as in Gli1 mRNA levels. Moreover it was observed that PACAP blocked this SAG-induced increase in cell proliferation, which 

reinforces our hypothesis that this neuropeptide can negatively modulate cell proliferation of retinal progenitors through its 

interference in Shh signaling pathway. In addition it was confirmed by histological analysis of sections from retinal explants that 

no cell death was induced after SAG treatment. 

 

Conclusions: 

 

The results presented here suggest that the neuropeptide PACAP is a negative regulator of Shh pathway. Assays to evaluate 

degradation and/or processing of Gli transcription factors as well as their acetylation are in progress to characterize the molecular 

mechanisms associated with this effect and their contribution to the antimitogenic role of PACAP during retinal development. 
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Objectives: 

 

17beta-estradiol plays a potent neurotrophic and neuroprotective role in the brain. The mechanisms underlying 17beta-estradiol 

neuroprotection are not fully understood, several candidate targets have been identified. Recent studies from our laboratory have 

shown that 17beta-estradiol may help maintain long-term neuronal viability in the rat hippocampus by regulating the expression 

of members of BCL-2 family. Furthermore, the duration of the treatment with 17beta-estradiol after ovariectomy is a key factor 

to restore the expression of BCL-2 and BAX to control levels (Life Sci. 86:832, 2010). Along with these proteins, other 

mitochondrial proteins, such as apoptosis-inducing factor (AIF), cytochrome C and endonuclease-G, are known to play a key role 

in mammalian cell apoptosis. AIF and endonuclease-G are released from mitochondria to the cytosol, translocate into the nucleus, 



and cause chromatin condensation and fragmentation of DNA when cells are exposed to an apoptosis-inducing stimulus. 

Cytochrome C is also released from mitochondria to the cytosol and activates caspase 9, a cysteine protease. In the present study, 

we examined the effects of different periods of ovariectomy and the regulatory effects of the administration of 17beta-estradiol 

for different periods on the expression of AIF, cytochrome C and endonuclease-G in mitochondrial and cytosolic fractions 

obtained from adult female rat hippocampus.  

 

Methods and Results: 

 

Hippocampi were obtained from rats in proestrus (control), rats ovariectomized for 15, 21 and 36 days, rats ovariectomized for 15 

days and then treated with 17beta-estradiol benzoate (50 µg/kg, sc, every other day) for 7 or 21 days and rats ovariectomized and 

immediately treated with 17beta-estradiol for 21 days. AIF, cytochrome C and endonuclease-G expression were determined by 

Western Blot. Both ovariectomy and 17beta-estradiol replacement did not affect AIF and cytochrome C expression in the 

mitochondrial and cytosolic fractions of the hippocampus. On the other hand, endonuclease-G expression decreased in the 

mitochondrial and increased in cytosolic fraction of the hippocampus obtained from ovariectomized rats. The treatment with 

17beta-estradiol for different periods was able to prevent the effect of ovariectomy, suggesting that 17beta-estradiol is involved in 

the regulation of endonuclease-G. 

 

Conclusions: 

 

17beta-estradiol may help maintain long-term neuronal viability by regulating the expression of members of the BCL-2 family. 

Regulation of endonuclease-G released from mitochondria, but not in AIF and cytochrome C, seem also involved in the 

neuroprotective actions of 17beta-estradiol. These data provide new understanding into the mechanisms involved in the 

neuroprotective role of estrogen. 
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Objectives: 

 

Thyroid Hormone (T3) exerts a variety of effects on bone development, growth and metabolism. It has been shown that T3 

inhibits osteoblastic proliferation and stimulates osteoblast differentiation in animal cell cultures. These actions results from T3 

interaction with its nuclear receptors (TRs). NH3 is a recently developed T3 antagonist that binds TRs and impairs T3-TR 

interaction. A previous study showed that NH3 has TR antagonist properties on T3-responsive parameters. The aim of this study 

was to evaluate the effect of T3 and NH3 in human calvaria periosteal mesenchymal stem cell proliferation and differentiation to 

osteoblasts.  

 

Methods and Results: 

 



Cells were obtained from the coronal suture of patients (without bone diseases) who underwent cranial surgery. Cells were 

seeded at a density of 4x10
4
 cells/well in 12-well plates and were maintained in osteoblast differentiation media in the presence of 

T3 (10
-8

 M), NH3 (10
-8

 M), T3+NH3 (10
-8

 M for both) or left untreated (control cells) for 21 days. And in this same density and 

treatments in complete media for 6 days for proliferation assay. An equimolar dose of T3 and NH3 (10
-8

 M) did not alter cell 

growth and viability. We next compared the effects of T3 and NH3 on alkaline phosphatase activity, on the formation of 

mineralized nodules (analysed by absorbance) and on the expression of RUNX2 mRNA (by Real-time PCR) to evaluate 

osteoblast differentiation. On the 9th day of culture, T3, NH3 and T3+NH3 significantly stimulated alkaline phosphatase activity 

(3.6-; 3.3- and 3.19-fold versus control, pversus T3, pversus control, pversus control, p 

 

Conclusions: 

 

These results show that T3 induces the differentiation of human calvaria periosteal mesenchymal stem cells to osteoblasts and 

that NH3 blocks this effect. Our findings suggests that NH3 could be used as a pharmacological tool to study the involvement of 

thyroid hormone on osteoblast differentiation in diseases where this processes is accelerated, such as craniosynostosis. 
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Objectives: 

 

Transcription factors are essential for the regulation of nervous system development. We are interested in evaluating the role of 

KLF4, a member of Sp/KLF family of transcription factors, on retinal development and, more specifically, on the effect of the 

Pituitary Adenylyl Cyclase Activating Polypeptide (PACAP) in cell proliferation. We have previously observed that PACAP 

inhibits cell proliferation in rat retina (Eur. J. Neurosci. 32:311, 2010). In the current study, we aimed to determine the expression 

pattern of KLF4 and to investigate the hypothesis that KLF4 mediates the antiproliferative effect of PACAP in rat retina. 

 

Methods and Results: 

 

We demonstrated using standard RT-PCR that KLF4 is expressed in embryonic, neonatal and mature rat retinas. Quantitative RT-

PCR (qRT-PCR), in situ hybridization, immunofluorescence and western-blot were performed to evaluate mRNA level, protein 

content and which cell types express KLF4. Our results suggest that protein and mRNA content of KLF4 increases at the 

postnatal days. Moreover, KLF4 is present either in cytoplasm or nucleus both in progenitors and postmitotic cells in early 

development and in various neurons and glia later. Quantitative RT-PCR (qRT-PCR) demonstrated that KLF4 expression 

increased after PACAP treatment for 1h in postnatal day 1 retinas (231.5% ± 18.7 compared to 100% in control; n=4) and this 

was confirmed by Western-blot. This effect was also shown to be in the neuroblastic layer by immunofluorescence and in situ 

hybridization. Moreover, we observed by EMSA that nuclear KLF4 is induced in response to PACAP and binds to SP1 motifs, 

which are present in rat cyclin D1 promoter. In fact, the expression of this cell cycle regulator is reduced after PACAP treatment 

as analyzed by qRT-PCR (Eur. J. Neurosci. 32:311, 2010). 

 

Conclusions: 



 

We describe the presence and distribution of KLF4 throughout retinal development. Also, our data suggest that PACAP may 

modulate the proliferation of progenitor cells through KLF4-induced downregulation of cyclin D1. Further studies are in progress 

in our laboratory to depict KLF4 roles, based on overexpression and knockdown of this transcription factor. 
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Objectives: 

 

Mitochondria have an essential role in cell death process called apoptosis. This mitochondrial pathway of apoptosis may suffer 

disorders that cause various diseases like cancer, diabetes, ischemia and neurodegenerative diseases like Parkinson's and 

Alzheimer's. During signal transduction of apoptosis in a cell, there is a change in membrane permeability of mitochondria, 

which may be caused by loss of mitochondrial electrochemical potential (Δ Ψ m). The formation of pores in the mitochondrial 

membrane leads to release of cytochrome C and apoptogenic proteins into the cytoplasm, which activate proteolytic proteins 

known as caspases and DNases and death process becomes irreversible. The molecules that interfere with the process of 

apoptosis may be used in the biotechnology industry, especially in developing products used in cell culture. Thus, the discovery 

of new anti-apoptotic proteins, as well as the discovery of their mechanisms of action are essential for progress in this field. This 

study aims to demonstrate the antiapoptotic effect found in an isolated protein from the hemolymph of the caterpillar obliqua on 

mitochondria of HEK-293 cells. 

 

Methods and Results: 

 

The protein fraction with antiapoptotic activity was identified and isolated by ion exchange chromatography and gel filtration. 

HEK-293 cells were treated or not with 1% (v / v) of crude hemolymph or purified fraction, after 1h of contact were induced 

apoptosis with different concentrations of H2O2 and terbutyl (t-BHP). The assessment and quantification of the mitochondrial 

membrane potential (Δ Ψ m) was performed by FACS (FACSort Becton Dickinson-Ar laser) after labeling with DIOC6 (3) and 

by fluorescence microscopy after staining with JC-1 and Hoechst 33324. To identify the release of cytochrome C in the 

cytoplasm, the cells were treated for 1 h with 1% (v / v) of purified fraction, and then were induced to apoptosis with t-BPH. 

After 4 hours the cells were washed, fixed and stained with monoclonal anti cytochrome C for 2 hours. The reaction was revealed 

with a mouse IgG antibody conjugated with alkaline phosphatase. Cells were analyzed by fluorescence microscopy after the 

addition of Hoechst. In cells treated with hemolymph, there was no release of cytochrome C, which remained fixed in the 

membranes of mitochondria, whereas in cells induced with t-BHP and not treated with hemolymph, this result was not observed. 

The results showed that both the purified fraction and crude hemolymph were able to maintain a high mitochondrial membrane 

potential, thus reducing cell death by apoptosis induced by chemical agents. 

 

Conclusions: 

 

The protein from the hemolymph of Lonomia obliqua was able to affect the process of apoptosis, probably keeping the high 

mitochondrial membrane potential, not allowing the formation of pores in the membranes of mitochondria and thus preventing 

the release of cytochrome C into the cytoplasm. The non-release of cytochrome c into the cytoplasm of cells treated with 



hemolymph is an indicator of the action of hemolymph in the inhibition of this activation cascade of apoptosis. 
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Objectives: 

 

The cell cycle control is an important mechanism in cell division and it is performed by multiple reactions. During cell 

proliferation, gene expression and cell death, several proteins are continuously marked for degradation by the ubiquitin-

proteasome system. Our group has previously suggested that intracellular peptides formed as a result from protein turnover alters 

signal transduction by interfering with specific protein interactions.Thus, the aim of this study is to investigate the possible 

changes in the intracellular peptide profile and in the oligopeptidase activity along the cell cycle. 

 

Methods and Results: 

 

Initially, HeLa cells were synchronized in G2/M barrier using nocodazole (50 ng/mL). About 94,18 % of the cells were 

synchronized in G2/M barrier after addiction of nocodazole for 16 hours. The level of intracellular peptides was analyzed by 

mass spectrometry (LC-MS/MS) using isotopic labels and the oligopeptidase activities were measured using the Abz- 

GGFLRRV-NH2-EDDnp substrate. This far, we found that neither the oligopeptidase activity nor the intracellular peptide 

content is altered in the mitosis compared to control asynchronous cells. Further, HeLa cells were treated with thymidine (2 mM) 

and the cell cycle was properly synchronized in G1, S, G2/M according to FACS analyses. Cell extracts were obtained and 

further analyses of the oligopeptidase activities and intracellular peptide contents are been conducted. 

 

Conclusions: 

 

Further investigation are been conducted to characterize the possible function of oligopeptidases and the intracellular peptides in 

the control of the cell cycle. 
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Objectives: 

 

Organoselenium compounds have been experimentally studied in vivo and in vitro as protective molecules against oxidative 

insults. Hence organochalcogens are suggested to have a therapeutic potential in neurodegenerative disease, for instance, 

Parkinson disease (PD). Mitochondrial dysfunction and oxidative damage are some key molecular mechanisms compromising 

dopamine neuronal function in PD. A contributing factor toward oxidative stress is the production of 6-hydroxydopamine(6-

OHDA). 6-OHDA is one of the most used neurotoxins in PD studies. Here we performed a screening with nine organochalcogens 

in order to characterize their antioxidant properties, cytotoxicities and further select the most eligible ones for neuroprotection 

assays. 

 

Methods and Results: 

 

Exponentially growing SH-SY5Y cells were maintained with DMEM/F12 medium plus 10% of fetal bovine serum (FBS). 

Differentiation was triggered by the combination of 10 μM retinoic acid plus 1% of FBS during 7 days in culture. Dose response 

curves with compounds were performed to evaluate in vitro antioxidant capacity (TRAP) and cytotoxicity (MTT assay)(p< 0,5). 

Based on these results, we determined the concentrations of organoselenium compounds that showed high antioxidant properties 

and low cytotoxicity (p< 0,5). To evaluate compound neuroprotective effect, cells were pre-incubated with selected compounds 

for 24hs, washed and then challenged with 6-OHDA (p<0,5). 

 

Conclusions: 

 

Pre-treatment with organochalcogens showed different levels of potential neuroprotective effects that should be related to its 

thiol-peroxidase like activity. These data suggest a possible role for organoselenium compounds as potential therapeutic drugs in 

PD. 
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Objectives: 



 

The pathogenesis of type 2 diabetes mellitus (T2DM) involves intolerance to glucose and insulin resistance partially compensated 

by hyperinsulinemia and pancreatic beta cell hyperplasia. The mechanisms linking obesity/hypercholesterolemia and insulin 

resistance to beta cell hyperplasia are not fully known. The Wnt/beta-catenin signaling pathway has been reported to be involved 

in cell growth and differentiation in several tissues/organs but its role in endocrine pancreas development and function is still 

unclear. The aim of this work was to investigate a putative involvement of the Wnt/beta-catenin signaling pathway in the beta cell 

hyperplasia in a model of T2DM. 

 

Methods and Results: 

 

We employed C57BL/6 mice, fed a high fat (HF) diet for 60 days. At the end of the feeding period, the mice became obese, 

hypercholesterolemic and moderately hyperglycemic, hyperinsulinemic, glucose intolerant and insulin resistant, characterizing 

them as pre-diabetics. Mice fed a HF diet showed increased proliferation of beta cells, as assessed by Ki67 immunostaining (Ki67 

positive cells/total cell number per islet: control 0.28 ± 0.06 [n=114 islets] vs prediabetic 0.83 ± 0.14 [n=80 islets], P 

 

Conclusions: 

 

The protein expression analysis suggests that the Wnt/beta-catenin pathway may be activated during the islet hyperplasia process 

in our animal model. 
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Objectives: 

 

In the later years, the relationship between inflammatory response and cancer has been extensively investigated. Macrophages, 

important effectors cell in inflammatory response, have key roles in different steps of the tumor progression, such as migration, 

angiogenesis, invasion and metastasis. Macrophages classically activated (M1 profile) possess pro-inflammatory and antitumoral 

activities. In the tumor microenvironment, these M1 macrophages acquire an anti-inflammatory and pro-tumor profile, now being 

known as tumor-associated macrophages (TAM), with a M2-like profile. Lipoxins (LX) are bioactive lipid mediators that exhibit 

anti-inflammatory and pro-resolution activities in mononuclear cells, but its effects on TAM are not well investigated. In this 

study, we investigated the effects of 15-epi-16-(para-fluoro)phenoxy-LXA4 (ATL-1), a synthetic analog of 15-epi-lipoxin A4, in 

tumor-associated macrophages (TAM). 

 

Methods and Results: 

 

Human blood monocytes were cultured for 7 days to macrophage maturation (MO). After, cells were incubated for 3 days with 

the conditioned medium of MV3, a human melanoma lineage cell, to differentiate in TAM. These TAM express higher levels of 

CD200, a characteristic marker of M2 macrophages. Treatment with ATL-1 (10nM) decrease CD200 expression, suggesting that 

lipoxin can modulate the shift of macrophage phenotype from M2 to M1. ATL-1 does not alter viability of TAM, as 

demonstrated by Trypan Blue exclusion and MTT assays. In the tumor microenvironment, TAM exhibit low cytotoxic properties, 



as nitric oxide (NO) and reactive oxygen species (ROS) production. The treatment of TAM with ATL-1 induced NO production 

in a dose-dependent manner (1-100nM), and also triggers ROS production by TAM, as accessed by Nitrite measurement and 

Luminol chemiluminescence assay, respectively. ATL-1–induced ROS production in TAM was inhibited in the presence of DPI, 

an NADPH oxidase inhibitor, suggesting that lipoxin may restore the antitumoral activity of TAM, activating NADPH oxidase 

system. The recovery of cytotoxic properties of TAM could control tumor progression trough promotion of tumor cell apoptosis. 

Additionally, we also observe that the conditioned medium of TAM, but not MO conditioned medium, increased endothelial cell 

(EC) tubulogenesis, a crucial step in angiogenesis process. The treatment of TAM with ATL-1 significantly decrease EC 

tubulogenesis, suggesting that lipoxin negatively modulate tumor angiogenesis, possibly by inhibiting of angiogenic factors 

released by TAM. Furthermore, we observed that ATL-1 (10nM) reverts the anti-apoptotic effect of TAM on MV3, as 

demonstrated by cell cycle analysis. 

 

Conclusions: 

 

Together, our results demonstrate that lipoxin has inhibitory effect on the tumor progression stimulated by the presence of TAM, 

inducing the shift from M2 to M1 profile, leading to tumor cell apoptosis. 
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Objectives: 

 

Previous data showed that activation of P2X7 receptors by ATP induces the death of neurons in retinal cultures containing both 

neurons and glia (mixed cultures), but not in purified cultures of retinal neurons (Anccasi, RM. 2010). Since activation of P2X7 

receptors in retinal neurons induces the neuronal permeabilization of fluorescent dyes, in this work, we decided to investigate if 

mixed cultures expressed some soluble factor(s) that mediated ATP-induced death of retinal neurons in culture. 

 

Methods and Results: 

 

The expression of P2X7 receptor in mixed cultures and purified cultures of neurons obtained from 7-day-old chick embryos and 

cultivated for 2 days (E7C2) was determined by western blot and imunofluorescence, using an antibody against the P2X7 

receptor (1:500). Antisera against 2M6 and â-tubulin III were used to label glial cells and neurons, respectively. Apoptosis was 

determined by the technique of TUNEL and cell viability by MTT assays. The formation of Reactive Oxygen Species (ROS) was 

determined by using the ROS fluorescent indicator H2DCDFDA (10 µM). In mixed cultures, P2X7 receptor immunoflurescence 

was detected over both glial cells and neurons. Western blot experiments revealed that both mixed cultures as well as purified 

cultures of neurons do express P2X7 receptors. An increase in TUNEL labeled neurons was observed in mixed cultures treated 

with 3 mM ATP (ATP: 14.43 ± 1.84 cells / field; Control: 7.81 ± 1.27 cells / field; n=3, p < 0.05), but no decrease in cell viability 

was observed when purified neuronal cultures were treated with this nucleotide. However, an increase of ~60% in neuronal death 

was observed when ATP stimulated neuronal cultures were previously treated for 24 h with conditioned medium of mixed 

cultures. No increase in cell death was observed when purified neuronal cultures were incubated only with conditioned medium. 

In other experiments, an inhibition of ~62% (p  

 



Conclusions: 

 

Our results suggest that activation of P2X7 receptors induces the death of retinal neurons only when these cells are co-cultured 

with glial cells. Our data also suggest the presence of soluble factor(s) in mixed cultures that turn neurons from purified cultures 

susceptible to ATP-induced death. One possible candidate is glutamate. 

Keywords: P2X7, medium conditioned, cell death, retinal neurons in purified cultures, mixed retinal cultures 

Financial Support: CAPES, Propp-UFF, CNPq, Faperj. 

 

 

 

Resumo:13-035 

DIABETES MELLITUS AFFECTS SKIN FIBROBLASTS ADHESION TO COLLAGEN TYPE I AND 

FIBRONECTIN. 
 

Monteiro, K. S. ; Estanislau, M. A. ; Santos, M. F. D.  

Department of Cell and Developmental Biology, ICB, USP 

 

 

 

Objectives: 

 

Diabetes mellitus (DM) is characterized by chronic hyperglycemia (HG), which affects tissue homeostasis and causes several 

long-term complications such as wound healing impairment. We have previously demonstrated that cells exposed to high glucose 

concentrations show impaired migration on fibronectin, probably related to a lower capacity for maturation of adhesions with the 

extracellular matrix. The results using collagen I, however, are less evident, suggesting a differential effect of HG on cell 

adhesion, depending on the receptors involved. Herein, our aim in this study was to investigate the effects of HG on the adhesion 

and spreading of dermal fibroblasts on type I collagen and fibronectin. 

 

Methods and Results: 

 

DM was induced in adult male Wistar rats by streptozotocin injection (60 mg/Kg b.w.). Primary cultures of skin fibroblasts from 

control and diabetic rats were obtained. Cells were plated on fibronectin- and collagen I-coated dishes (1μg/ml and 10μg/ml, 

respectively), fixed and stained after 20 or 60 minutes. In some experiments, the antioxidant N-acetylcysteine (NAC) was added 

to the medium. Cell number, spread area, and the actin cytoskeleton were analyzed. The results showed that HG did not affect the 

number of adhered cells on both matrices. Cell spreading on collagen was significantly reduced after 20 min (1613 ± 249.6 μm2 

vs. 870.8 ± 177.1 μm2, mean ± SE, P 

 

Conclusions: 

 

The deleterious effects of hyperglycemia on cell attachment apparently involve adhesion mechanisms common to several 

substrates, but also specific mechanisms related to fibronectin binding and/or signaling. 
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Objectives: 

 

Sepsis is a systemic inflammatory response to an infection. Several studies have shown that vasopressin (AVP) plasma levels are 

elevated in the early phase of sepsis, in the while in the late phase they are inappropriately low, despite the continuous 

hypotension. Among the hypotheses to explain this relative deficiency in AVP relative deficient secretion is the excessive 

production of nitric oxide (NO) in the central nervous system. NO produced mainly by the inducible isoform of NO synthase 

(iNOS) may disturb mitochondrial bioenergetics processes inducing oxidative stress or a metabolic hypoxia. This condition, in 

turn, is a stimulus for activating the intrinsic pathway of the apoptosis cascade. Therefore our aim was to investigate the apoptosis 

in magnocellular neurons of the hypothalamus triggered by mitochondrial oxidative stress during experimental polymicrobial 

sepsis. 

 

Methods and Results: 

 

Male Wistar rats (250±30g) were divided into two groups: a sham operated and subjected to polymicrobial sepsis by cecal 

ligation and puncture (CLP). After surgery, the animals were perfused at 6 or 24 hours. Brains were removed, post-fixed, 

sectioned, and processed for immunohistochemistry or immunofluorescence for hypoxia-induced factor 1 subunit alpha (HIF-

1alpha), Bax, cytochrome-c and cleaved caspase-3. Brain sections analyzed in a series of independent experiments showed that 

immunostaining patterns differed between sham and CLP groups already 6h after the CLP stimulus. In the sham group we 

observed granular or punctate staining for cytochrome-c protein and a homogeneous one for Bax, while in septic groups the 

pattern was the opposite indicating inverse translocation for both proteins with respect to the mitochondria. The immunoreactions 

for cleaved caspase-3 and HIF-1alpha showed a higher fluorescence signal in septic animals than in the sham group.  

 

Conclusions: 

 

We conclude that polymicrobial sepsis is accompanied by a mitochondrial metabolic hypoxia which activates the intrinsic 

pathway of apoptosis in magnocellular neurons of the hypothalamus. This apoptosis could be related to the inappropriately low 

levels of AVP in the late phase of sepsis. 
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Objectives: 

 

Previous work from our laboratory showed that an intraperitoneal injection of MK-886 (an inhibitor of leukotriene production) 

decreases vasopressin secretion during the early phase of sepsis. This suggests the involvement of leukotrienes (LTs) in 

neuroendocrine system functions. The aim of this project was to investigate whether an intraperitoneal injection of MK-886 can 

affect the production of cytokines during sepsis induced by cecal ligation and puncture (CLP) in rats. 

 

Methods and Results: 

 

Male Wistar rats (250±30g) received an intraperitoneal injection of MK-886 (4.0mg/kg) or vehicle (DMSO 5%) 1h before the 

induction of sepsis by CLP, or sham operation. The animals were decapitated at 0, 4 (early phase of sepsis) or 24 hours (late 

phase of sepsis) after surgery, and the peritoneal lavage was collected with 7ml of PBS for cytokine measurements by ELISA. 

The sham and CLP groups injected both with vehicle showed an increase in IL-1 levels at 4 h (p≤ 0.01) that dropped at 24 h (p 

≤0.01). However the increase at 4 h was higher in the CLP group (p≤ 0.01). TNF-α; levels were high at 0 h (p ≤ 0.01) and 

decreased at 4 and 24 h (p ≤0.01) after surgery in both groups, yet again, the CLP group showed higher levels of this cytokine at 

0 h (p ≤0.01) and 4 h (p≤0.01). The MK-886 pretreatment did not prevent the increase or drop in both IL-1 and TNFα levels, 

showing the same temporal pattern of cytokines production for both groups (CLP and sham).  

 

Conclusions: 

 

Conclusion: The effect of MK-886 on vasopressin secretion previously observed during the early phase of sepsis cannot be 

attributed to alteration in the production of the cytokines IL-1 and TNF-α. 
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Objectives: 

 

It has been shown that glucocorticoids can modulate prolactin and oxytocin secretion. Therefore, we investigated the effect of 

dexamethasone on behavioral and hormonal responses, and on oxytocinergic cells cluster in paraventricular (PVN) and 

supraoptic (SON) hypothalamic nucleus of lactating female rats. 

 

Methods and Results: 

 

Lactating female rats were treated with saline (1 ml/kg, i.p.) or dexamethasone (1 mg/kg, i.p.) 2 h before each experiment. To 

evaluate maternal behavior (MB), after 2 h of separation, 8 pups were returned to their home cage at the opposite side of the 



previous nest and filmed for 30 min. Aggressive behavior (AB) was evaluated with the placement of a male rat in the home cage 

and all animals were filmed for 10 min. To evaluate hormonal changes, blood samples were collected 15 min after the beginning 

of suckling. The activation of oxytocinergic neuron was evaluated by immunohistochemistry. After 12 h of separation, 8 pups 

were returned to their home cage at the opposite side of the previous nest and after 2 h the brains were perfused. Free-floating 

sections were incubated with biotin-labeled anti-rabbit followed by avidin–biotin-peroxidase complex. The blue-black labeling of 

cell nucleus was detected using diaminobenzidine hydrochloride (DAB) intensified with cobalt and nickel. For double labeling, 

sections were incubated with an anti-OT. Thereafter, sections were submitted to same protocol described for c-Fos labeling, using 

appropriate secondary biotinylated antibodies. The brown cytoplasmic color was detected using non-intensified DAB solution. 

All experiments were conducted with the approval of the Ethics Committee of Federal University of Alfenas (255/2009). With 

respect to MB, dexamethasone increased latency for the female rat to secure the first pup by 39.4±7.50 to 91.1±17.2 seconds (p 

 

Conclusions: 

 

The changes during lactation appear to be involved in appropriate neuroendocrine and behavioral responses to suckling because 

dexamethasone treatment reduces the number of c-Fos/OT double labeled neurons in PVN and SON, oxytocin and prolactin 

secretion during lactation and attenuates MB and AB in lactating female rats. 
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Objectives: 

 

Thyroid hormones (TH) are important modulators for the development of mammalian brain, acting on migration and 

differentiation of neural cells, synaptogenesis and myelination. The acetylcholinesterase activity could modulate brain cognition, 

since the preservation of cholinergic function through the use of enzyme inhibitors is the basis for current treatments of 

Alzheimer disease. Also, glutamatergic excitotoxicity is involved in neurodegenerative disorders. In this context, we have 

previously demonstrated that hyperthyroidism increased glutamate uptake and transporter expression in brain (unpublished 

results), which support the evidence that administration of TH could reverse dementia. Taking into account these findings, the 

aim of this work was to investigate the effect of hyperthyroidism in calcium influx, cholinesterase activity and glucose-6-

phosphate dehydrogenase (G6PD) activity in striatum and cerebellum of 15 day-old hyperthyroid rats. 

 

Methods and Results: 

 

A mild hyperthyroidism was induced in 8-day-old rats by i.p. administration of T3 80 µg/µL during 7 days. The experiments 

were carried out with 15 day-old rats. For 45Ca2+ uptake, striatal and cerebellum slices were incubated with 0.1 microCi/ml 

45Ca2+ for 30 min. Results are expressed as pmol 45Ca2+/µg protein. The cholinesterase and G6PD activity were determined in 

erythrocytes or in tissue slices. The lipid peroxidation was estimated by determining TBARS levels. Also, the enzymatic 

(catalase- CAT, glutathione reductase-GR, glutathione peroxidase-GPx, superoxide dismutase-SOD), and non-enzymatic 

(reduced and oxidized GSH) antioxidant defenses were measured in erythrocytes in order to verify the possible peripheral 

oxidative stress induction in mild hyperthyroidism. Results showed increased SOD and decreased G6PD activities, while all other 



oxidative parameters as well as cholinesterase were unaltered in blood cells. In brain structures, the hormone treatment increased 

cholinesterase activity without alter calcium influx and G6PD activity in striatum. Conversely, in cerebellum the calcium influx 

and G6PD activity were decreased without alter cholinesterase activity. 

 

Conclusions: 

 

The increase in cholinesterase activity in the striatum might lead to decreased levels of acetylcholine, supporting the inefficacy of 

TH to treat Alzheimer disease. On the other hand, the hormones might be used in the therapeutic treatment of non-Alzheimer 

dementia. The decreased calcium influx in cerebellum could be associated with increased glutamate uptake and consequently 

diminished glutamatergic transmission previously demonstrated in hyperthyroid brain. These data, in addition to previous works, 

suggest TH as possible neuroprotector and provide a support for the use of these hormones for the treatment of dementia. 
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Objectives: 

 

Neuromedin B (NB), a bombesin-like peptide, is highly expressed in pituitary gland and white adipose tissue. Our previous data 

demonstrated that estrogen increases NB content and modulates NB effects on thyrotropin release, both in pituitary gland. Our 

aim was to investigate if estrogen exerts effect in the regulation of the expression of mRNA of NB in hypothalamus and 

perigonadal white adipose tissue. 

 

Methods and Results: 

 

Female C57Bl/6 mice (n=36) with approximately 2 months of age underwent surgery for removal of the ovaries. After 15 days 

animals were randomly divided into 2 groups: ovariectomized (OVX – ovariectomized treated with sunflower oil as vehicle, 

subcutaneously, n=16) and ovariectomized with estrogen replacement (OVX + R - ovariectomized treated with estradiol benzoate 

- 0.1mg/kg body weight/day - subcutaneously, n=20). After 15 days of treatment animals were sacrificed in a CO2 atmosphere. 

Hypothalamus, pituitary and white adipose tissues (perigonadal and subcutaneous) were excised and stored. White adipose 

tissues were also weighed. Total RNA from hypothalamus was extracted by Trizol® protocol and from perigonadal white adipose 

tissue was extracted by RNeasy® Lipid Tissue Kit (Qiagen®). cDNA was made using Superscript III enzyme (Invitrogen®) and 

mRNA expression of NB was analyzed by Real-Time PCR with iQ SYBR® Green PCR Master Mix buffer (Applied 

Biosystems). Throughout the treatment body weight was measured weekly. Statistical analyses were made by T-Test using 

GraphPad Prisma Software®. Our preliminary results show that although final body weight was similar between groups (OVX: 

25.40 ± 0.46g, n=16; OVX+R: 25.40 ± 0.52g, n=20), females with estrogen replacement showed less accumulation of 

perigonadal and subcutaneous white adipose tissues corrected by body weight. OVX+R group presented 45% of the value found 

in the OVX group of perigonadal adipose tissue (OVX: 7.50 ± 0.46g/mg, n=16; OVX+R: 3.40 ± 0.91g/mg, n=20, p 



 

Conclusions: 

 

As occurs at the pituitary, estrogen increases mRNA of NB in hypothalamus and perigonadal adipose tissue. NB is highly 

expressed in perigonadal adipose tissue but no function was attributed to it although our previous work demonstrated that female 

mice with disruption of NB receptor are resistant to obesity induced by high-fat diet. Low estrogen levels are associated with 

obesity both in humans and rodents. Our perspectives are to investigate the role of NB in hypothalamus and white adipose tissue 

focusing in energy balance as studying central regulation of food intake and body weight and associate with estrogen. 
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Objectives: 

 

The hypothalamic-pituitary-adrenal axis has a compensatory and adaptive mechanism that is a protective factor homeostasis. A 

dysfunction of HPA adaptation to stress may result in elevated levels of circulating glucocorticoids contributing to the 

development or exacerbation of various stress-related disorders. On the other hand the presence of stress leads to transient 

increase in serum glucose. This study aims to evaluate the effect of chronic stress in rats subjected to an experimental model of 

obesity on circulating levels glucose and corticosterone. 

 

Methods and Results: 

 

Methods. We used 38 adult male Wistar rats the animals were subjected to chronic stress model of restraint by 1h/day during 40 

days. The animals were fed with obesogenic diet known as the cafeteria diet. The diet consists of foods for human consumption 

of high calorie like soft drinks. Condensed milk. Sausage. Biscuits. Wafer and snacks. They were divided into four groups: 

control (CT). Stress (S). Cafeteria diet (CD) and cafeteria diet + stress (CDS). The animals were weighed at the end of the 

experiment their adrenal glands were dissected. The weight of adrenal glands was calculated in relation to the total weight of the 

animal (g/100g). Hormones levels of corticosterone and glucose were obtained by ELISA levels and measured by enzymatic 

colorimetric method. Results. The adrenal glands showed differences between analyzed groups (CT: 0,0106±0,0012; S: 

0,0176±0,0012; CD: 0,0120±0,0013 CDS: 0,011±0,0018- One Way ANOVA SNK, P 0.05 n =7-8). 

 

Conclusions: 

 

Exposure to repeated stress did not to increased levels of corticosterone suggesting a habituation of the HPA axis. The glucose 

levels did not change significantly between the groups due to the time of treatment. This effect can be involved with adaptive 

process resulting from repeated exposure to stress (habituation or metabolic tolerance). The presence of high calorie diet did not 



affect blood glucose levels despite the animals having developed obesity parameters.  
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Objectives: 

 

Magnocellular neurons (MNCs) of the supraoptic nucleus are responsible for the synthesis of both vasopressin (VP) and oxytocin 

(OT). Data our laboratory has demonstrated that nitric oxide (NO) modulates the excitability of these neurons acting on 

hyperpolarization activated cation channels (HCN). Since the effect of NO is known to require soluble guanylyl cyclase (sGC), 

and elevation of intracellular levels of cGMP we set out to analyze the mechanisms involved in the nitrergic modulation on HCN 

channels. 

 

Methods and Results: 

 

Hypothalamic slice containing the SON (300 µM of thick) was obtained from Wistar rats (80 – 100 g). The patch clamp 

technique, in the whole cell configuration, was used to record currents in response to voltage steps. Hyperpolarization activated 

currents (Ih) were evoked and recorded during a control condition, in the presence of ODQ (30 µM - selective inhibitor of 

guanylyl cyclase) and ODQ plus L-Arginine (500 µM – substrate of nitric oxide) followed by ZD7288 (50 µM, specific inhibitor 

of Ih). Data are expressed as means ± S.E.M., statistical analysis was done with the paired Student‟s t-test, and a mean value of 

PPPP 

 

Conclusions: 

 

Ours results showed that nitrergic modulation on HCN channels in magnocellular neurons of the supraoptic nucleus is 

independent of cGMP and does not involve other cells. 
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Objectives: 

 

Angiotensin II (Ang II) plays critical role in hypertensive postmenopausal women. It is well establish that Ang II is able to 

modulate arterial pressure and renal sodium reabsorption. Previous results showed an increase in fraction excretion of sodium 

(FENa
+
) and decrease in the Na

+
-ATPase activity in gonadectomized female rats, reverted by 17β-Estradiol. However, the renal 

molecular mechanism involved in the interaction between 17β-Estradiol and Ang II is still not determined. Furthermore, the 

effects of specific RAS inhibitors have not been evaluated on the renal sodium transports and tubular integrity in this model. The 

aim of this study was evaluate the role of 17β-Estradiol and specific RAS inhibitors on Renin-Angiotensin system compounds 

and correlate with: sodium transport and the morphology renal tissue modifications, including apoptosis, fibrosis and inter-

tubular edema. 

 

Methods and Results: 

 

Na
+
-ATPase activity was decreased (50 %) in ovariectomized (OVX). The estrogen or captopril treatments reverted these effects 

but not by losartan treatment (n=4 per group). In OVX the expression of AT1 and AT2 receptors were decreased in 40% and 

increased in 50%, respectively, indicating that the ratio between AT1/AT2 was decreased. This effect was completely abolished in 

hormonal reposition but it was not modified by losartan or captopril treatment. Furthermore, in OVX rats was observed an 

increase of inter-tubular space and fibrosis. These finds were reverted by all treatments (n=4 per group). Moreover apoptosis were 

increase in OVX rats compared with Sham (5% and 15%, respectively), reverted by Estrogen and captopril treatments; in contrast 

losartan increased the effect observed in OVX rats. 

 

Conclusions: 

 

These data show that there is an important correlation between renal RAS, sodium transporters and renal sodium excretion in 

ovariectomized rats.  
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Objectives: 

 

Central control of insulin secretion is altered in adult rats that were early fed by protein malnourished mothers. Acetylcholine 

(ACh) released by neural ends binds to pancreatic beta-cells‟ cholinergic muscarinic receptors (mAChR) which potentiate 

glucose-induced insulin secretion. There are 5 subtypes (M1, M2, M3, M4 and M5) of mAChR; it has suggested that mAChR 

odd numbers are insulinotropic while even ones are insulinostatic action. The effects of mAChRM2 and mAChRM3 on glucose-

induced insulin secretion of pancreatic islets from adult rats that underwent maternal protein restriction were studied. 

 

Methods and Results: 

 

Dams received a poor protein diet (4%) during initial 2/3 of lactation (LP), while, control-dams (NP) received normal protein diet 

(23%), after that both offspring ate normal diet until 90-day-old. Adult rats were sacrificed and islets were isolated by collagenase 

technique. Islets were incubated/60min with different glucose concentrations (5.6-24.0mM). In another batch, islets were 

incubated with glucose 8.3mM in the presence of acetylcholine, 10uM. To test the function of mAChRM2 and mAChRM3 it was 

used a selective antagonist (metoctramine, 1uM and 4-DAMP, 100uM, respectively) in islets incubations with glucose, 8.3mM 

plus ACh, 10uM. The glucose-induced insulin secretion of LP-group was lower than NP in all glucose concentration. 

Insulinotropic effect of ACh was higher in LP rats (91.3%) than NP ones (74.8%). In the both groups, metoctramine-treatment 

did not change insulin secretion, although 4-DAMP-treatment reduced it in (LP, 70% vs NP, 55%). 

 

Conclusions: 

 

Perinatal protein restriction impaired mAChR‟s function, which might be an expression of decreased amount of mAChRM3 

and/or alteration of signal transduction in beta-cell from adult rats. 

Keywords: Insulinotropic effect, insulin secretion, low-protein diet, metabolic programming, muscarinic receptor 
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Objectives: 

 

We investigated the effects of lateral ventricle (VL) injections of the atrial (ANP) and C-Type (CNP) natriuretic peptides on 

water and NaCl 0.3M intake in rats submitted to 24 h of water deprivation. 

 

Methods and Results: 

 

Male Wistar rats (250–300 g, n = 5-8) with sham or stainless steel cannulas implanted into the lateral ventricle (LV, coordinates: 

AP= 0.8 mm caudal to bregma; L=1.2 mm lateral to midline and V=4 mm bellow dura mater) were used. Water and 0.3 M NaCl 

intake was induced by 24 h of water deprivation. ANP (2 nmol or 1 μg/5 μl); CNP (2 nmol or 1 μg/5 μl) or isotonic saline were  

injected in the LV and immediately after graduated burettes containing water and 0.3 M NaCl were offered to rats. Water and 0.3 

M NaCl was measured every 15 min for 1h. LV injection of ANP (2 nmol/5 μl) did not modify water intake and 0.3M NaCl in 

rats deprived of water compared to sham group. However, when ANP (1 μg/5 μl) was administered in the LV it was observed a 

reduction in water intake (6.3 ± 1.3 ml vs. sham: 14.0 ± 4.1 ml) without changes on 0.3 M NaCl. Injection of CNP (2 nmol/5 μl) 



in the LV did not change water intake, however, increased 0.3M NaCl intake (7.4 ± 2.3 ml vs. sham: 2.5 ± 0.8 ml) in rats 

deprived of water compared to the sham. When CNP (1 μg/5 μl) was administered in the LV was observed an increase in water 

intake (28.8 ± 4.1 ml vs. sham: 10.4 ± 3.8 ml) without changing sodium intake in water deprivation protocol. 

 

Conclusions: 

 

The results suggest that, centrally, the natriuretic peptides may differentially regulate water and sodium intake (related to the dose 

applied in the LV) in response to changes in intra-and extracellular volume. 

Keywords: Atrial natriuretic peptide, C-Type natriuretic peptide , Water and sodium intake, Water deprivation, Dehydration 
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Objectives: 

 

Despite clear evidence of epidemiological cohort studies of the protective effects of endogenous estrogens in premenopausal 

women, the results of clinical trials have led to a paradigm in the use of hormone replacement therapy (HRT) in postmenopausal 

women. One hypothesis to explain this controversy is the different types of estrogens used in HRT or its using in women with 

pre-existing cardiovascular diseases such as hypertension, or with risk factors for them such as diets rich in lipids. Our objective 

was to study the effects of two estrogen replacement therapy in an animal model of hypertension associated with obesity induced 

by high fat diet.  

 

Methods and Results: 

 

Twelve-wk-old female SHR were ovariectomized or sham-operated. The animals were divided according to the diet, received 

during 24 weeks, high fat diet (54.4% of fat) and standard diet (groups: OHFD: ovariectomized high fat diet-fed rats, OSD: 

ovariectomized standard diet-fed rats). Blood pressure was measured weekly. In the last two weeks, the ovariectomized rats 

received hormone replacement therapy with 17ß-estradiol (E2: 5µg/0.1ml/100g weight) or conjugated equine estrogen (CEE: 

50µg/0.1ml/100g weight) and control rats received vehicle (corn oil-VEH: 0.1ml/100g weight). Blood pressure was measured 

daily. After, the rats were sacrificed and blood was collected to determination of plasma atrial natriuretic peptide (ANP) levels by 

enzyme linked immunosorbent assay. After 22 weeks, we found that ovariectomy caused a greater increase in body weight when 

compared to sham-operated rat (396±36 vs. 267±20g,n:6, p 

 

Conclusions: 

 

These results demonstrate that estradiol has a beneficial effect on body weight, blood pressure and plasma ANP levels only in 

hypertensive animals fed with control diet, demonstrating the deleterious effect of high fat diet in these animals. On the other 

hand, CEE treatment showed no beneficial effects on body weight or blood pressure independently of diet type. These results 

demonstrate that the effects of hormone replacement therapy depends on the type of estrogen used and shows that diet can 

influence these effects. 
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Objectives: 

 

Neonatal overfeeding is related with later development of metabolic disorders, as obesity, insulin and leptin resistance and 

hypertension (1,2). Obesity is associated with a nutrient overload and consequent increased ROS generation and/or failure of 

antioxidant system (3, 4). Thus, we studied some parameters related to oxidative stress and insulin signaling in liver from early 

overfed animals at adult life.  

 

Methods and Results: 

 

To induce postnatal EO in Wistar rats, litter size was reduced to 3 pups/litter (SL: small litter) and groups with litter size of 10 

pups were used as control (NL: normal litter). After weaning, 8 rats/group had free access to standard diet and water. Body 

weight and food intake were monitored daily and offspring were killed at 180 days-old. Significant differences had p 

 

Conclusions: 

 

We evidenced that postnatal EO can program the oxidative stress in liver, maybe contributing for impairment of the insulin 

signaling. 

Keywords: insulin signaling , neonatal overfeeding , oxidative stress  
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Objectives: 

 

The paraventricular nucleus of the hypothalamus (PVN) is involved in the control of food intake; the vasoactive intestinal peptide 

(VIP) is in PVN and has hyperglycemic and anorexigenic effects. This study was carried out to evaluate the role of 

microinfusions of synthetic analogues of VIP in glucose, cholesterol, free fatty acids (FFA) and corticosterone plasmatic 

concentrations, and food intake. 

 

Methods and Results: 

 

Adult male Wistar rats (n=62; 220 - 230 g body weight) were submitted a microinfusion (5 μL/10 min) of synthetic analogues 

(VIP(28-20), VIP(6-9), VIP-Glu8, VIP-Ser8, VIP-Glu9 or VIP-dHis,Gln3,Ser8,Asp9) of VIP (40 ng/g) or saline (0.9%, control 

group) by stereotactic surgery using guiding cannula that it was placed above the PVN (AP = 6.7 mm; H = 6.2 mm; L = 0.4 mm) 

according to atlas of Paxinos and Watson (1986) Euthanasia by decapitation was done after 5 min, and the brains were removed 

for histological analysis, and the blood was collected to biochemical assays. To evaluate the feeding behavior, another study was 

done. In this protocol, the guiding cannula was implanted and, after 4 days of recovery, the animals received microinfusions (5 

μL/10 min) of VIP(28-20) (40 ng/g) or saline (0.9%, control group), followed of food (100 g, Nuvlab CR1, Nuvital®). After 1 

hour and 30 minutes, food intake was measured, the animals were sacrificed, and their brains removed. Only the animals whose 

microinfusion was right above PVN were considered. The results obtained showed that there was a decrease (p 

 

Conclusions: 

 

Microinfusion of synthetic analogues of VIP analogues decreased glycemia and increased food intake. These changes suggest an 

antagonist role of VIP, a parasympathetic activity, and an orexigenic effect of these analogues. 

Keywords: BLOOD PLASMA GLUCOSE CONCENTRATION, FOOD INTAKE, PARAVENTRICULAR NUCLEUS OF 

HYPOTHALAMUS, VASOACTIVE INTESTINAL PEPTIDE 
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Objectives: 

 

Our purpose was to evaluate the collagen fibers distribution in synovia from experimental diabetes and to compare with the 

sinovial commitment in osteoarthritis. 



 

Methods and Results: 

 

Wistar rats (n=26), young adults, weighting 200 - 250g were used to induce diabetes by infusion of 35mg/kg streptozotocin, 

diluted in physiologic solution, in the tail vein of animals (DG, n = 15) and osteoarthritis by partial meniscectomy in the right 

knee (OG, n=11). The control diabetic group (CD, n=15) was infused with physiologic solution and control osteoarthritis group 

was formed by rats no submitted to parcial meniscectomy (CO, n=9). The joints were collected, fixed in 10% formalin, 

decalcified with 7% nitric acid and embedded in paraffin. The slices were stained with Picrosirius-red to analyze the collagen 

distribution in sinovial tissue under polarized light microscopy. Collagen quantification was performed using a digital system 

inserted into a computer and the images of five randomly chosen fields from each slice processed by software Image ProPlus 6.0. 

Histomorphometric analysis of the synovium showed a greater amount of collagen in diabetic rats (42.58 ± 5.72%) than in 

experimental osteoarthritis (27.27+8.03%; p=0.04) and controls (17.50+3.60%; p<0,001). 

 

Conclusions: 

 

Diabetic rats present an increased deposition of collagen in synovia indicating that this disease predisposes osteoarthritis in adult 

rats.  
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Objectives: 

 

Clinical and experimental data suggest that the inflammatory response is impaired in diabetics and can be modulated by insulin. 

The present study was undertaken to investigate the role of insulin on the early phase of allergic airway inflammation. 

 

Methods and Results: 

 

Diabetic male Wistar rats (alloxan, 42 mg/Kg, i.v., 10 days) and controls were sensitized by s.c. injection of ovalbumin (OA) in 

aluminium hydroxide 14 days before OA (1 mg/0.4 mL) or saline intratracheal challenge. The following analyses were performed 

6 hours thereafter: a) quantification of interleukin (IL)-1b, tumor necrosis factor (TNF)-a and cytokine-induced neutrophil 

chemoattractant (CINC)-1 in the bronchoalveolar lavage fluid (BALF) by Enzyme-Linked Immunosorbent Assay, b) expression 

of E- and P- selectins on lung vessels by immunohistochemistry, and c) inflammatory cell infiltration into the airways and lung 

parenchyma. NPH insulin (4 IU, s.c.) was given 2 hours before antigen challenge. Diabetic rats exhibited significant reduction in 

the BALF concentrations of IL-1b (30%) and TNF-a (45%), and in the lung expression of P-selectin (30%) compared to non-



diabetic animals. This was accompanied by reduced number of neutrophils into the airways and around bronchi and blood 

vessels. There were no differences in the CINC-1 levels in BALF, and E-selectin expression. Treatment of diabetic rats with NPH 

insulin, 2 hours before antigen challenge, restored the reduced levels of IL-1b, TNF-a and P-selectin, and neutrophil migration. 

 

Conclusions: 

 

Data presented suggest that insulin modulates the production/release of TNF-a and IL-1b, the expression of P- and E-selectin, and 

the associated neutrophil migration into the lungs during the early phase of the allergic inflammatory reaction. 
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Objectives: 

 

Prostate cancer (PCa) and benign prostatic hyperplasia (BPH) are diseases associated with aging and have high prevalence. For 

the year 2010, were estimated 52 000 new cases of PCa in Brazil. It is known that androgens participate in the formation of 

prostate tumors, but the mechanism of tumor development remains unclear. Whereas the androgen action is mediated by AR, the 

more common therapeutic approach in advanced stages of cancer is androgen deprivation therapy either by surgical castration or 

by chemical castration. However, the cancer becomes unresponsive to hormone deprivation therapy in many cases. In androgen 

resistant cancer, the activation of AR can occur independently of its binding to the hormone (J Natl Cancer Inst. 93(22); 1687-97, 

2001; Expert Rev Endocrinol Metab. 4(5); 417-422, 2009). AR3, an isoform of AR, is one of the major splice variants expressed 

in human prostate tissues, is constitutively active, and its transcriptional activity is not regulated by androgens or antiandrogens 

(Cancer Res. 69(6); 2305-13, 2009). The aim of this study is to establish the protocol for analysis of total AR and AR3 gene 

expression in prostatic tissues from patients undergoing surgery for BPH and PCa. 

 

Methods and Results: 

 

At Hospital de Clínicas de Porto Alegre, 60 men undergoing surgical removal were evaluated to analyze gene expressions; 13 

BPH, 12 PCa. RNA was extracted and gene expression was analyzed by real time qPCR. Protocols and informed consent were 

approved by the local and national ethics committee. We established the protocol for amplification of the AR and AR3 in qPCR, 

making it possible to analyze the expression of these genes in prostate tissue. The expression of AR and AR3 can be detected. 

Amplification of total AR occurred in close to 30 ct, while the AR3 isoform occurred in close to 40 ct, which demonstrates low 

expression in prostatic tissue. 

 

Conclusions: 

 

These results allow further analysis of these isoforms in prostate tissue from patients with different degrees of tumor malignancy. 



The detection of AR ant AR3 isoform may assist in monitoring the development of PCa and, similarly, the choice of appropriate 

treatment for each patient. 
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Objectives: 

 

The thyroid hormone (TH) triiodothyronine (T3) regulates cardiac genes involved in myocardium contractility and, in patients 

with heart failure, low serum T3 and/or high reverse T3 is commonly associated with a severe clinical course. Considering that 

myocardial infarction or chronic hemodynamic overload to the heart, triggers ventricular remodeling which progress to heart 

failure, is reasonable to admit that TH is a good alternative to treat heart diseases. However, it was recently demonstrated that 

cardiac hyperthyroidism, induced spontaneously by local type 2 deiodinase, was associated with cardiac remodeling and heart 

failure in knock-in mouse model of inherited dilated cardiomyopathy. Interesting, an anti-thyroid drug had a beneficial effect in 

this study. Therefore, the real effect of thyroid hormone in heart failure is still elusive. Herein, we tested if changes in serum TH 

concentration can play a role in cardiac remodeling and function of rat with dilated cardiomyopathy.  

 

Methods and Results: 

 

Wistar rats (200-300g) underwent doxorubicin (Adriblastina, Pfizer® 1mg/Kg/day, i.p., DOXO, n=21) or vehicle (CONTROL, 

n=12) injections for 10 consecutive days. Cardiac remodeling and function were assessed by echocardiography (ECHO) just 

before and one day after the last injection. Thereafter, a subset of animals from each group were rendered hypothyroid 

(metimazole, MMZ, 0.03% in the drinking water, DOXO.Hypo, n=14 and CONTROL.Hypo, n=6) or kept euthyroid 

(DOXO+Eut, n=7 and CONTROL.Eut, n=6) for 28 days. Thereafter, all the animals (n=5-7/group) were randomly treated with 

T4 (50µg/100g b.w., i.p) or vehicle (0.02M NaOH, i.p.) for 10 consecutive days and then submitted to the last ECHO section and 

euthanasia for pathology. DOXO demonstrated a reduction in left ventricular shortening fraction (LVSF%, ~20%) and an 

increase in both left ventricular end diastolic diameter (LVEDd, ~18%) and left atrium/aorta ratio (LA/Ao, ~45%) compared to 

before treatment and CONTROL (P0.05), suggesting that congestive heart failure was progressive only in euthyroid DOXO-

treated compared to hypothyroid DOXO-treated rats. To further characterized TH action in DOXO-treated rats, while euthyroid 

T4-injected group (DOXO.Eut+T4) showed an additional reduction in LVSF% (decreasing ~40% compared to paired group, 

P0.05). Pathological study showed increased cardiac index (heart weight normalized by b.w.) in DOXO.Eut+T4 

(4.68±0.34mg/100g b.w.) and DOXO.Hipo+T4 (4.03±0.09mg/100g b.w.) compared to their controls (DOXO.Eut+NaOH = 

3.29±0.36mg/100g b.w., P 

 

Conclusions: 

 

Our findings suggest that inactiveness of thyroid hormone on the heart may play an adaptive mechanism in doxorubicin-induced 

cardiac dilatation/dysfunction in rats 

Keywords: Heart failure, Thyroid hormone, Doxorubicin, Rats 
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Objectives: 

 

TAU improves insulin secretion in low-protein (LP) diet rodents. Here, we evaluated insulin secretion in response to depolarizing 

agents in LP mice submitted or not to HFD and supplemented with TAU. 

 

Methods and Results: 

 

Weaned male C57BL/6 mice were fed a control (14% protein-C) or a LP (6% protein-R) diet for 6 weeks. After, both groups 

received or not HFD (CH and RH) in combination or not with 5% TAU supplementation (CHT and RHT groups) for 8 weeks. 

Insulin secretion and cytoplasmatic Ca2+ oscillations in the presence of 2.8mM glucose with or without depolarization stimuli 

were studied in isolated islets. R mice showed a lower body weight compared to C (20±1 vs 27±0.7g). HFD increased body 

weight (RH 28±2 g, CH30±3 g). At basal glucose concentrations insulin secretion is similar between the groups. Islets from R 

mice secreted less insulin in the presence of 30mM K+ (0.45±0.06) compared to C islets (1.11±0.1 ng/islet.h; P 

 

Conclusions: 

 

Isolated islets from R mice showed decrease beta-cell secretory response to depolarizing agents. This effect may be due to a 

lower Ca2+ handling (Tolb stimulus) and/or the impaired intracellular Ca2+ signaling cascade (K+ stimulus) together with the 

lower islet insulin pool. RH group showed impaired K+-induced secretion and tended to a lower Tolb-induced Ca2+ influx and 

oscillations. These data suggested that voltage-sensitive Ca2+ channels and ATP-dependent K+ channels activity may be 

impaired in R and RH group. Our results also indicate that TAU supplementation may preserve islet secretion and Ca2+ handling 

in response to depolarization process. 
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Objectives: 

 

Advanced glycation reduces the expression of ABCA-1 and ABCG-1, inducing lipid accumulation in macrophages (macs). We 

analyzed the content of total sterols and oxysterol subfractions in macs submitted to glycoxidation.  

 

Methods and Results: 

 

J774 macs were incubated with oxidized LDL (50 µg/mL of DMEM) for 43 h and then treated with 0.5 mM glycolaldehyde 

(GAD-macs) or DMEM alone (C-macs) for 5h, in the absence or presence of the LXR-agonist, T0901317 (1µM). Cells were 

carefully washed and incubated with 50 µg/mL of HDL (5 h) in the absence or presence of T0901317. Oxysterols and total 

cholesterol were determined by gas chromatography/mass spectrometry in cell and culture media lipid extracts by utilizing 

5&alpha cholestane as internal standard. Results: In incubations with HDL+T0901317 the total content of intracellular sterols 

(cholesterol + oxysterols) and of cholesterol-5&alpha,6&alpha-epoxide and cholesterol-5β,6β-epoxide was, respectively, 1.4, 2.0 

and 2.2 times higher in GAD-macs as compared to C-macs. In culture media, total sterols content was similar between C and 

GAD-macs and increased similarly after addition of HDL or HDL+T0901317. A 20% and 23% reduction was observed in the 

amount of respectively 7-ketocholesterol and 7β-hydroxycholesterol in culture media from GAD-macs incubated with HDL 

alone. The addition of HDL+T0901317 increased these oxysterols similarly to C-macs.  

 

Conclusions: 

 

Glycoxidation reduces the exportation of 7-ketocholesterol and 7β-hydroxycholesterol to HDL and induces macrophage sterol 

accumulation. This may contribute to atherogenesis in DM. 
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Objectives: 

 



Taurine (Tau) has a potential role in beta-cell function and insulin action. Here, we verified the possible preventive effect of Tau 

upon high fat diet (HFD)-induced obesity, glucose intolerance, and disruption in pancreatic beta-cell morphophysiology 

 

Methods and Results: 

 

Thirty-days old male and female Swiss mice were distributed into 4 groups: Mice fed HFD diet (37% of fat, HFD group); HTAU, 

mice fed HFD diet and supplemented with 5% Tau; CTL and CTAU. After 19 weeks of diet treatment, glucose tolerance test 

(ipGTT), insulin sensitivity and islet morphophysiology were evaluated in both mice groups. HFD mice showed high body 

weight (62 ± 2 g) compared to CTL (47 ± 1 g; P < 0.001) and Tau supplementation did not alter this parameter (HTAU 64 ± 2 

and CTAU 45 ± 1 g). Fast glycaemia was 44% higher in HFD than CTL group. Also, HFD mice was glucose intolerant (AUC, 

56064 ± 4677 mg/dl.min-1) compared to CTL (32788 ± 3417 mg/dl.min-1) and Tau supplementation did not alter the higher total 

glucose levels during ipGTT in HTAU group (48276 ± 4683 mg/dl.min-1). However, at 180 min of the test, HTAU group 

showed a lower glycaemia compared with HFD group (232 ± 24 vs 314 ± 24 mg/dl.min-1, respectively, P < 0.05). Fed glycaemia 

and insulinemia were higher in HFD (184 ± 13 mg/dl and 6.1 ± 0.4 ng/ml, respectively) compared to CTL mice (130 ± 8 mg/dl 

and 2.5 ± 0.5 ng/ml, respectively; P < 0.001). Despite, Tau supplementation partially reduced fed glucose levels in HTAU group 

(150 ± 9 mg/dl), this glycaemia was sustained by a similar insulin plasma levels (3.5 ± 0.3 ng/ml) to CTL group. Isolated islets 

from HFD group secreted more insulin in the presence of 8.3 and 16.7 mM glucose (3.3 ± 0.3 and 9.3 ± 0.8 ng/islet.h, 

respectively) compared with CTL islets (1.6 ± 0.2 and 4.7 ± 0.6, respectively; P < 0.001). Tau prevented islet hypersecretion in 

both conditions in HTAU group (1.8 ± 0.2 and 4.6 ± 0.5 ng/islet.h for 8.3 and 16.7 mM glucose). In addition, pancreatic islets 

from HFD group showed islet hypertrophy with increased beta-cell mass (33075 ± 2466 and 30463 um2, respectively) compared 

to CTL (17119 ± 1273 and 15747 ± 1173 um2, respectively; P < 0.001). However, islet morphology and beta-cell content 

alterations induced by HFD were partially prevented in HTAU group (27640 ± 1912 and 24151 ± 1669 um2, respectively). In 

accordance, total insulin content in HFD islets was 78% higher than CTL islets, and was not altered in HTAU islets. When AKT 

phosphorylation levels (pAKT/AKT) in the liver was evaluated in response to insulin, a similar pAKT/AKT ratio between HFD 

and CTL group was observed, whereas HTAU showed a 25% and 30% higher pAKT/AKT ratio in the liver compared to CTL 

and HFD group, respectively (P < 0.001) 

 

Conclusions: 

 

Tau enhancing liver insulin sensitivity and prevented beta-cell hyperfunction induced by HFD. This effect may account to the 

better glucose plasma levels during ipGTT and normal islet morphophysiology in HTAU group. 

Keywords: High Fat Diet, Insulin secretion, Morphophysiology, Taurine 
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Objectives: 

 

Obesity induces insulin hypersecretion and pancreatic beta cell hyperplasia in response to insulin resistance. These compensatory 



responses of beta cells help to protect individuals from development of diabetes but induce hyperinsulinemia. In fact, insulin 

resistant animals and human subjects present islet hyperplasia and/or hyperinsulinemia prior to the onset of detectable 

hyperglycemia, suggesting the existence of as yet unknown mechanisms enhancing compensatory expansion of beta-cell mass in 

response to obesity-related insulin resistance. Previous studies showed that neural signals and also circulating factors may have a 

role in this process, and probably the main source of the circulating factor is the liver, and MAPK pathway may control this 

possible factor. Looking for candidates to be a circulating factor produced by liver, under the regulation of MAPK, which can 

behave as an endogenous regulator of expansion of beta-cells mass, we hypothesized that hepatocyte growth factor (HGF) fulfill 

these criteria and can induce and increase beta-cells and in this regard is a strong candidate as a link between insulin resistance 

and increased mass of islets/hyperinsulinemia. 

 

Methods and Results: 

 

In order to investigate this, we used two approaches. First, Wistar rats were submitted to partial hepatectomy (70% - which 

increases HGF levels) and were observed the temporal evolution of blood glucose, insulin and HGF levels and also beta-cell mass 

for 10 days. The hepatectomized rats, showed an increase on HGF level at 5th day of experiment following by a reduction on 

glucose level and an increase in insulin levels and beta cell mass at 7th day. Additionally, it was observed an increase on the 

content of HGF and proteins related to the synthesis of insulin and beta cell development such as PDX-1 and MafA, beyond Met 

and Akt phosphorylation on pancreatic islets at 7th day. Second, 9-week old Wistar rats were fed with cafeteria diet for 30 (Caf-

30d) and 60 (Caf-60d) days. These animals showed a reduction on insulin signaling in liver and adipose tissue, consequently 

promoting insulin compensatory response observed by increased blood insulin from 4th week till the 8th week on diet, 

corroborated by the augment of beta-cell mass in Caf-60d rats. As a possible link of this pathophysiologic process, the plasma 

HGF levels were higher in Caf-60d rats. Indeed, in the liver, HGF is increased in Caf-60d when compared to Caf-30d and 

control, while adipose tissue showed increased HGF and reduced met phosphorylation in both groups compared to control rats. 

Moreover, corroborating these findings, in pancreatic islet from Caf-60d rats was observed an increase on the content of HGF, 

PDX-1 and MafA, beyond Met and Akt phosphorilation. 

 

Conclusions: 

 

Taken together, these data demonstrate that an increase in HGF levels in an animal model of hepatectomy and insulin resistance 

precedes hyperinsulinemia and increased beta-cell mass indicating a temporal relationship between them. In conclusion, these 

results suggest that HGF is a possible link between insulin resistance and compensatory response from beta-cell. 
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Objectives: 

 

Thyroid hormone (TH) has well-recognized effects on the cardiovascular system, lipid and carbohydrate metabolism, mediated 

mainly by TH nuclear receptors alpha (TRalpha1) and beta (TRbeta1). Recent studies have demonstrated that cinnamon 

(Cinnamomum zeylanicum) intake have positive influence on blood glucose, lipid profile and blood pressure, therefore we have 

postulated that cinnamon intake could modulate thyroid function since they have similar physiological effects. We recently 



demonstrated that cinnamon intake by healthy rats decreases serum T3 while there was no change in serum T4 and TSH, 

although we have not investigated possible modulation of TR expression. The purpose of this study was to investigate the effect 

of chronic cinnamon intake on TRalpha1 protein expression in heart and liver. 

 

Methods and Results: 

 

Male Wistar rats with 3 months of age were treated for 4 weeks by oral administration with cinnamon water-extract (WE) or 

cinnamon powder in the diet (P), both at concentrations of 400mg/Kg body weight/day. Protein expression of TRalpha 1 in the 

liver and ventricle was analyzed by Western blot. We found a significant reduction of TRalpha1 protein expression in ventricle of 

cinnamon-WE and cinnamon-P group (p 

 

Conclusions: 

 

Cinnamon chronic intake modulates TRalpha1 protein expression in a tissue-dependent fashion, reducing ventricular expression 

without changes in hepatic tissue. This data suggest a reduced responsiveness to TH in ventricle and may contribute to the 

hypotensive effect of cinnamon ingestion. However, further studies should be realized to better understand the physiological 

consequences of this modulation. 

Keywords: Cinnamon , Thyroid hormone receptor, Liver, Heart 
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Objectives: 

 

In recent years in Brazil has increased significantly the use of lipoclasia dermosonic (LCD, subcutaneous lipolysis by ultrasound) 

as a treatment for skin disorders, especially in the lipodystrophy gynoid. However, the systemic effects of prolonged use of this 

procedure are not yet well established. To investigate the cardiovascular and metabolic effects of prolonged use of LCD for 

reduction of subcutaneous fat in female rats. 

 

Methods and Results: 

 

Healthy female rats (Wistar) were divided into two groups, named control (n=20) and treated with LCD (n=20). After 10 days, ½ 

of the female rats in both experimental groups were sacrificed and evaluated; the others remained for another 10 days washout 

period for the effects of the LCD. For the treatment of animals used were 10 applications of LCD on alternate days, the following 

parameters: ISATA= 3MHz, 1W.cm-2, pulsed mode (2ms ON: OFF 8ms), cycle 30% for 3 minutes in 3cm2 of inguinal 

subcutaneous adipose tissue. Cardiovascular and metabolic parameters were evaluated during stages of the study. Body 

composition was measured using bioimpedance and bilateral lipectomy, and biochemical profile and inflammatory response 

plasma were determined. The LDC reduces (P 

 



Conclusions: 

 

The LCD shows potential as an inducer of subcutaneous lipolysis, however, prolonged use appears to increase the 

cardiometabolic risk factors in female rats 
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Objectives: 

 

We have investigated the effect of intra-Dorsal Raphe Nucleus (intra-DRN) acute administration of the 8-OH-DPAT-a 5-HT1A 

agonist-in the salt appetite in rats. Our studies showed that this administration increases the 1.8% NaCl ingestion in 

normovolemic or in sodium-depleted rats. But its chronic administration as well as the intra-DRN acute administration of the 

WAY100135-a 5-HT1A antagonist-seems to decrease this response after the intra-DRN acute administration in rats submitted to 

Furocap modified protocol. Such protocol increases circulating Angiotensin I levels which leads to a natriorexigenic response 

owing to brain conversion to Angiotensin II. Earlier experiments demonstrated a bidirectional connection between midbrain 

raphe nuclei/dorsal raphe nuclei (MRN/DRN) and SFO; the ones from DRN to Subfornical Organ (SFO) are serotoninergic 

neurons and the others from SFO to DRN/MRN are probably angiotensinergic ones. In addition, some studies showed 

angiotensinergic receptors in SFO linked to neurons that project to DRN (Brain. Res. 384; 250, 1986.). On this way, we are 

investigating a possible connection between angiotensinergic and serotoninergic systems in the control of salt appetite through 

the Angiotensin II and Losartan (AT1 antagonist) intra-DRN administration in normovolemic rats. 

 

Methods and Results: 

 

Male Wistar rats (240-300g) were submitted to the stereotaxic surgery for administering Angiotensin II (2nmol/0.2 µl) and 

Losartan (10 nmol/0.2 µl) by intra-DRN route. The animals were divided in four groups of normovolemic rats: (i) Replete rats 

treated with Angiotensin (n=7) or saline (n=5) by intra-DRN route, respectively; (ii) Replete rats treated with Losartan (n=6) or 

saline (n=5) by intra-DRN route, respectively. Evaluation of fluid ingestion was made during 300 minutes in metabolic cages. 

ANOVA and “t” Student test were used for statistics analysis. Differences between means were considered significant when 

P<0.05). 

 

Conclusions: 

 

It is proposed the existence of angiotensinergic signals from SFO to DRN. On this way, neural and humoral information would be 

integrated through an accurate adjustment of behavioral response. More studies are needed to define the mechanisms through 

these signals are elicited and the possible influences it is submitted to. 

Keywords: angiotensina, serotonina, natriorexigênese, agonista 5-HT1A, antagonista 5-HT1A 
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Objectives: 

 

Reproductive success depends also on a normal mother-pup interaction, which is extremely important for mammals development. 

In rats, maternal behavior includes a group of actions such as nursing, nest building, licking body of the pup and permanency at 

the nest. Alterations in mother behavioral patterns can lead to negative effects on neuroendocrine and behavioral pup 

development. The present study aimed to evaluate the effects of a high-fat hypercaloric diet on Wistar females maternal behavior 

responses. 

 

Methods and Results: 

 

Wistar rats recently weaned (n= 30) were housed in 5 animals per cage and maintained on a light-dark cycle (12-12h) and 

controlled room temperature (22 ± 2ºC). The animals were divided into Control group, with free access to standard rat chow and 

water, and Cafeteria group, with free access to water and soda, plus palatable hypercaloric food offered on alternate days: OFFER 

A: standard chow, salami, bread, snacks and candy; OFFER B: standard chow, sausage, cake, biscuit and marshmallow; OFFER 

C: standard chow, ham, snacks, wafer and gumdrop. After 10 weeks, on the night of proestrus, one female stayed overnight with 

two sexually active males. The next morning, vaginal smear was collected and were considered pregnant females in whose 

smears contained sperm. All dams of each group kept their respective diets during pregnancy and lactation and were weighed at 

the 1st and 21st day of pregnancy. Next to the day of partum, the dams were housed individually until pups weaning. The number 

of pups was culled to 8 per dam by randomly removing some of them. The pups birth were considered day 0 and mother‟s 

behavior registering were performed daily, 4 times a day (3 in light cycle and 1 in dark one) from 1-10 days after pups birth, 

when were obtained the frequencies of nursing, nest building, licking pup‟s body and permanency at the nest. After pups weaning 

the dams were decapitated for blood collection and visceral fat weighing (8 hours fasting). Serum insulin and leptin levels were 

measured by ELISA. For all evaluations was performed t test, significance level of p Results: Mothers body weight were similar 

at the 1st and 21st days of pregnancy (p=0,10), (p=0,18) and at offspring weaning (p=0,66 ). Mothers showed increased visceral 

fat weight on Cafeteria group (8.001 ± 1.179(g) N=9 vs 4.638 ± 0.6793 N=10, p=0,02). Maternal behavior showed increased 

frequencies of licking on Cafeteria group (117.1 ± 5.845 N=9 vs 81.30 ± 4.467 N=10; p=0,0002) and total permanency at the nest 

(682.3 ± 27.78 N=9 vs 593.9 ± 25.39 N=10; p=0,03). There was no difference on nursing (p=0,1) and nest building (p=0,2) 

behaviors. In Cafeteria group there was an increased insulin serum levels (3.541 ± 0.5053(ng/mL) N=7 vs 2.419 ± 0.1269 N=8, 

p=0,03), but not in leptin (p=0,9).  

 

Conclusions: 

 

A palatable hypercaloric diet before and during pregnancy results in increased visceral fat, although does not alters body weight. 

Cafeteria dams demonstrated changes in maternal performance, especially on licking behavior, associated to increased serum 

insulin. 

Keywords: Insulin, maternal behavior, obesity 
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Objectives: 

 

Isosteviol (ISV) is a diterpene molecule isolated from Stevia rebaudiana with insulinotropic effect that improves glucose and 

insulin sensitivity. The aim of this study was to investigate the effects of ISV in diabetic rats subjected to insulin therapy. 

 

Methods and Results: 

 

The experimental design was approved by the Ethics Committee in Animal Experimentation of the State University of Maringá 

(Statement 082/2009). Male Wistar rats (55d) were divided into six groups (n= 5/group): DC (diabetic control), DI (diabetic 

subjected to insulin therapy), DT (diabetic treated with ISV), DIT (diabetic subjected to insulin therapy and treated with ISV), 

NC (normal control), NT (normal treated with ISV). Diabetes was induced with streptozotocin (40mg/kg, i.v.). Insulin therapy 

(1U/kg., subcutaneous) was carried out daily (16:30 p.m.) and the oral treatment with ISV (100 mg/kg p.c.) lasted eight weeks. 

The values of area under the curve, calculated from the glycemic values observed during the endovenous GTT (glucose tolerance 

test, 1g/kg) were not significantly different between the groups (DC=4203±647; DI=5530±1124; DT=5905±707; DIT=5330±739; 

NC=3686±862; NT=3186±276 mg/60 min). The glycemic curve (18 hs: DC=353±89, DI= 196±78, DT=229±58, DIT=78±7, 

NC=102±1, NT=110±8mg/dl; 20 hs: DC=470±112, DI= 460±66, DT=460±91, DIT=277±72, NC=188±84, NT=112±4mg/dl; 

22hs: DC=668±74, DI= 546±88, DT=529±70, DIT=361±79, NC=151±3, NT=157±7mg/dl and 08 hs: DC=570±94, DI= 465±67, 

DT=463±93, DIT=331±68, NC=151±9, NT=139±5 mg/dl) did not show statistically significant differences either, nor the 

glycosuria/24 hrs (DC=352±14, DI= 350±16, DT=356±19, DIT=310±65, NC=11±3, NT=10±2 mg/dl). The body weight gain, 

amount of adipose tissue, lean body mass, water and food ingestion, urine volume, plasma triglycerides, total and LDL 

cholesterol were also assessed. Despite these values not being significantly different, they did demonstrate that insulin therapy, 

together with ISV, improved the metabolic status when compared to animals that were given either treatment alone. 

 

Conclusions: 

 

Isosteviol should be more thoroughly investigated in experimental models of diabetes, because it is possible that it has the 

property of increasing insulin action, thus having the potential of being used as an adjuvant in diabetic patients under insulin 

therapy. 
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Objectives: 

 

The main objective of this study is to evaluate the anti-inflamatory and hypoglicemic potencial of the Digenea simplex’s proteic 

fraction (F 20/60), collected on Flecheira´s beach, city of Trairí, Ceará. 

 

Methods and Results: 

 

Metodology: The alga was subjected to extraction according to Rocha (2006). Formalin and paw edema induced by carrageenan 

tests were used in Swiss female mice (25g). In the formalin test the time spent by the animal licking its paw were recorded during 

two periods after intraplantar injection of 40 ml of formalin solution (1% v/v) in the right hind paw of the animal. The F(20/60) 

was administered at doses of 0,1; 1; 5; 10mg/kg, i.p. The control group was administered distilled water (0,1ml/kg i.p). The 

application of formalin occurred 30 min after the administration of the fraction. In the model of paw edema induced by 

carrageenan, the animals were treated intraperitonially, at doses of 1; 5 and 10 mg/kg, 30 min before an intraplantar injection of 

40ml of a carrageenan solution 1% p/v, on the right hind paw. The indometacin (10mg/kg, i.p) was used as a positive model. The 

paws volume was measured at intervals of 1, 2, 3, 4 and 24 hours after the last treatment. The edema volume (EV), was 

determinate by the difference between the final volume (FV) and the initial volume (IV) of paws recorded at plethysmograph. For 

the hypoglycemic activity evaluation the diabetes was induced by the intravenous administration of Aloxan 50mg/Kg in male 

rats. The rats were left resting and, after 48 hours of the aloxan administration, 1ml of each animal‟s orbital sinus blood was 

collected to test its blood glucose levels. Animals whose blood glucose was equal or less than 200mg/dl was divided into groups 

of ten animals each to be subjected to the oral treatment with the proteic fraction. The F(20/60) was administrated at doses of 2; 

5; 10 and 20mg/Kg orally for 5 days. The control groups were treated with distilled water (0,8ml orally). Results: The D. 

simplex´s proteic fraction do not reduce the total paw licking time at the 1ª phase, but did decrease it at 2ª phase of test (40% and 

60% at 5mg and 10mg, respectively). Control 65,0s +/- 2,45s (first phase) e 23,9s +/- 2,26s (second phase); 5mg/kg 53,2s +/- 

2,60s (first phase) and 14,6s +/- 3,75s (second phase); 10mg/kg 51,2s +/- 2,34s (first phase) and 8,6s +/- 2,47s (second phase). At 

0,1 and 1mg/Kg the fraction has no effect. In the paw edema test compared to control group when administrated at concentrations 

of 1;5 and 10mg/Kg intraperitoneally, the fraction of D. simplex caused a reduction of edema after the first hour, reaching peaks 

of inflammation inhibition after three hours of carrageenan injection. The fraction at a dose of 10mg/Kg intraperitoneally showed 

a better edema reduction in the third and fourth hour after the carrageenan injection, which represents 50% and 55% of inhibition, 

respectively. The proteic fraction of D. simplex showed a glicemic reduction of 23%, 33%, 38% e 25% at doses of 2, 5, 10 and 20 

mg/Kg, respectively.  

 

Conclusions: 

 

The proteic fraction of D. simplex showed anti-inflamatory activity, probably by inhibiting the liberation of many inflammatory 

mediators, like serotonin, histamine, bradykinin and prostaglandins in the tissues; it has also showed hypoglycemic activity, 

because it was able to significantly reduce the animal´s blood glucose levels. 
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Objectives: 

 

OBJECTIVE: Gasoline consists of a complex misture of volatile hydrocarbons, which cause cellular damage. Lipid peroxidation 

is important in the pathogenesis of many diseases. Therefore, to assess lipid peroxidation in gas station workers from Teresina 

town, we determined the lipid profile and the concentration of hydrogen peroxide 〈H2O2〉 in blood plasma.  

 

Methods and Results: 

 

METHOD: The sample consisted in 73 gasoline workers, with a mean age of 33,93 ± 8,42 years. The method used to quantitate 

the concentration of H2O2 has the FOX2 as a reagent, and is based on oxidation of ferrous iron in the presence of Xylenol 

Orange in acidic medium in the presence and absence of TPP 〈triphenylphosphine〉 〈Methods in Enzimology 300:58, 1999〉. The 

lipid profile was determined by enzymatic colorimetric method, following the manufacturer's instructions 〈Labtest 〉. LDL-

cholesterol was calculated according to the formula proposed by Friedwald, in which LDL-cholesterol = CT − 〈HDL-colesterol + 

TG⁄5〉. The measurements were performed in triplicate e duplicate, respectively. The statistical analysis were a descriptive 

analysis and One-Way Anova: post Hoc Multiple comparisons between lipid profile and concentration of hydrogen peroxide in 

blood plasma. RESULTS: Results presented in 2010 regional SBBq showed that the concentration of hydrogen peroxide was 

0.72 ± 0.23 in academic students. The average concentration of hydrogen peroxide in fresh blood plasma was 2,08±0,55 μM. The 

lipid profile obtained showed mean values of 161,99±49,90 mg⁄dL 〈total cholesterol - TC〉; 46,76±35,77 mg⁄dL 〈HDL-cholesterol 

HDL-C〉; 82,67± 47,50 mg⁄dL 〈LDL-colesterol LDL-C〉 and 153,16±141,02 mg⁄dL 〈triglycerides - TG〉. A correlation between 

the concentration of hydrogen peroxide and TG 〈p=0,000〉 was observed.  

 

Conclusions: 

 

CONCLUSION: The FOX2 method is an effective dosage to measure hydrogen peroxide levels in fresh blood plasma of gas 

station workers. Our results shows that gasoline may be a causative agent of lipid peroxidation in gas station attendants, as 

preliminary results in students shows lower H2O2 levels than in the current sample.  

Keywords: blood plasma, FOX2 reagent, gasoline, lipid peroxidation 
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Objectives: 

 

The Diabetes Mellitus (DM) consists in a chronic disorder of carbohydrates metabolism, lipids and proteins, characterized by the 

secretory answer of the defective or deficient insulin, that brings an inadequate utilization of carbohydrates, resulting in 

hyperglycemia. Looking for the best alternative to control the pathology, a lot of studies show that the population resort to 

alternative treatment, mainly, by the phytotherapy, because they minimize the side effects caused by drugs. They use of the 

medicinal plants without medical prescription, because they believe that these plants do not have malefics toxins to health. The 

Equisetum pyramidale (“Cavalinha”, “Erva-Canudo”) it is a phytotherapy plant with huge distribution in South America, belongs 

to the family Equisetaceae. The objective this work was verify the hypoglycemic effect of the plant Equisetum pyramidale and 

the metabolic differences between the diabetic animals medicated or no medicated, during 40 days of treatment. 

 

Methods and Results: 

 

24 male animals were used, lineage Wistar (Rattus norvegicus albinus), weighting among 200 to 300 g, being 14 induced to DM 

(55 mg/Kg, streptozotocin, i.p.). The animals that had blood glucose levels in fasting higher to 200 mg/dL were considered 

diabetic. They were divided in 4 groups: extract control (CE; n=5); saline control (CS; n=5); diabetic extract (DE; n=5) and 

diabetic saline (DS; n=5). The DE and CE received by gavage aqueous extract of E. pyramidale in dose 1 ml/daily. While the CS 

and DS received by gavage saline solution in the same dose. The body weight and the food intake were measured weekly in 

analytic balance. The blood glucose was weekly measured in monitor glycemic. Weight and blood glucose were analyzed by test 

Kruskal Wallis, through the addition of 2 consecutives weeks and its respective averages, in three times: T1 (Time 1, 1st and 2nd 

week); T2 (Time 2, 3rd and 4th week) and T3 (Time 3, 5th and 6th week), and the food intake, by whole treatment (1st, 2nd, 3rd, 

4th, 5th weeks and before the euthanasia – 4 days). In the body weight analysis, the group CS presented a significant rise 

compared to T1 (547,0±29,3) and T2 (618,0±40,6) (p≤0,05), T1 (547,0±29,3) and T3 (669,0±41,6) (p≤0,05), already the groups 

DE and DS did not presented significants differences. In the glycemic levels there was a significant reduction in the group CE 

compared T1 (257,2±8,8) and T3 (240,4±4,8) (p≤0,05). The glycemic levels did not presented significant differences between the 

groups DE and DS. The groups DE and DS presented the biggest consumption of feed during the 1st, 2nd, 3rd, 4th and 5th weeks 

and before the euthanasia compared to CE and CS (p≤0,05). 

 

Conclusions: 

 

Based us results and at the experimental conditions of the present work, we came to the conclusion that the plant E. pyramidale 

did not show hypoglycemic effect during the period of 40 days of treatment, however showed reduction of blood glucose levels 

in normoglycemic animals. On the other hand the animals CE and CS showed a significant rise of weight in the T2 compared to 

the animals DE and DS. 
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Objectives: 

 

Prostate cancer (PCa) is the most common cancer in men within the U.S. The estimated incidence of prostate cancer in Brazil is 

of 52,350 new cases in 2010, mainly in southern regions. Benign Prostatic Hyperplasia (BPH) is a very frequent age-related 

proliferative abnormality in men. The prevalence of BPH is around 14 % at the age of 40 to 50 years, and 43% among those 60+. 

The pathogenesis of tumor development has been closely associated to the action of steroid hormones. The androgenic effects are 

mediated by testosterone and dihydrotestosterone (DHT) in the target cells and their action have been demonstrated in 

morphogenesis, differentiation, cell proliferation and secretions of the prostate gland. The androgen binding promotes the 

activation of the androgen receptor, recruitment of co-factors, promoting the transcription of hormone-dependent target genes. 

Several AR-associated coregulators have been shown to be essential for AR activation during disease progression. SHP, FHL2 

and P160 complex (SRC1, GRIP1 and AIB1) has been shown as important AR coregulators. The aim of this study is to 

investigate the SHP, FHL2, P160 and AR expressions in BPH, PCa and NMT (normal morphological tissue from PCa sample) 

tissues.  

 

Methods and Results: 

 

At Hospital de Clínicas de Porto Alegre, 102 men undergoing surgical removal were evaluated to analyze gene expressions; 36 

BPH, 66 PCa and 33 NMT. RNA was extracted and gene expression was analyzed by real time qRT-PCR. Hazard Ratio (HR) 

and 95% confidence limits were estimated. Protocols and informed consent were approved by the local and national ethics 

committee. AR mRNA level was higher in PCa and NMT group than BPH (P=0.033 and P 

 

Conclusions: 

 

This study indicates a larger participation of AR, SHP, FHL2 and P160 genes in the prostate proliferation. AR, FHL2, SRC1, 

GRIP1 and AIB1 might be analyzed on the future to accomplish some patients who have higher PSA levels, altered digital rectal 

examination, and negative biopsy. 
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Objectives: 

 

No more than 35% of infants worldwide are exclusively breastfed during the first four months of life (1). Malnutrition caused by 

early weaning (EW) without the use of pharmacological agents during the 3 last days of lactation leads to lower body weight, 

body length, hypoleptinemia at 21 days of life and to overweight, hyperphagia, leptin and insulin resistance in adulthood, all 



parameters related to metabolic syndrome (2). Because adipose tissue is highly metabolic and leptin is one of its main product, 

we decided study adipocyte morphometry and leptin content in this tissue. 

 

Methods and Results: 

 

After birth, lactating rats were separated in: 1) EW (early weaning) - dams were wrapped with a bandage to interrupt lactation 

during the last 3 days of lactation, and 2) C (control) - dams whose pups had free access to milk throughout lactation (21 days). 

Two offspring from each one of the 8 litters/group, were analyzed at 21 and 180 days-old. Body adiposity was measured by 

DEXA. Blood, inguinal and visceral adipose tissues (VAT) were collect for analysis. Areas of adipocytes were analyzed using 

Image J. Leptin content in adipose tissue was determined by western blotting. Data were significant when p 

 

Conclusions: 

 

This experimental model supports the idea that lactation is a critical period of life and that maternal milk is important to 

establishment of future metabolic profile. At 21 days-old, data observed is compatible to malnutrition status. At 180 days-old, 

higher body fat content and area of adipocytes justifies the hyperleptinemia, which here we demonstrated for the first time to be 

exclusively from VAT. Thus, exclusive breastfeeding, in addition to strengthening the ties between mother and child, it is 

essential to prevent the onset of obesity in adulthood. 
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Objectives: 

 

The early interruption of lactation causes offspring´s malnutrition and hypoleptinemia and programs for metabolic disorders such 

as high body weight and adiposity, hyperphagia, hyperleptinemia and central leptin resistance in adulthood (Br J Nutr 1, 2011. 

doi:10.1017/S0007114510005064). We previously showed that the orexigenic Neuropeptide Y (NPY) expression in 

hypothalamus was higher in early weaning (EW) animals, explaining the hyperphagia observed. Here, we evaluated anorexigenic 

neuropeptides such as cocaine and amphetamine-regulated transcript (CART) and proopiomelanocortin (POMC) in different 

hypothalamic nuclei involved with food ingestion. 

 

Methods and Results: 

 

In EW group, lactating rats were involved with a bandage to interrupt lactation in the last 3 days, while control (C) group, pups 

had free access to milk throughout lactation. In adulthood, 180 days-old male offspring (one of each litter) were perfused with 

saline solution followed by 4% paraformaldehyde and then by the same fixative plus 10% sucrose. Brains were sectioned at 

20micrometers on a cryotome at -20ºC in the coronal plane. Sections were submitted to immunostaining with primary antibodies: 

anti-CART and anti-POMC (Santa Cruz, 1:100), revelead with ALEXA FLUOR 488 and 633 respectively (Molecular Probes, 



1:400) and counter-stained with DAPI (n=4/group). Protein content was analyzed of total hypothalamus by western blot and 

detected by chemiluminescence (ECL) (n=6/group). CART positive cells of EW offspring had lower immunoreactivity in 

different nuclei analyzed: arcuate, periventricular, paraventricular and lateral hypothalamus, and this was associated with a 

reduction of 38% (p 

 

Conclusions: 

 

Our result showing a decrease of CART levels, together with NPY increasing, justify the obese and hyperphagic phenotype 

observed in EW animals. Besides, POMC distribution alteration may be due to impairment in its releasing. Leptin plays an 

important role regulating all these neuropeptides, and this regulation is probably altered in EW animals as they present central 

leptin resistance1. These results reinforce the importance of exclusive breastfeeding during the recommended period, preventing 

the programming of future metabolic disturbance. 
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Objectives: 

 

Staphylococcus aureus is a bacterium of the group of gram-positive cocci, often found in skin and nasal passages of healthy 

people. However it can cause illness, ranging from a simple infection (pimples, boils, and cellulitis) to severe infections 

(pneumonia, meningitis, endocarditis, toxic shock syndrome, sepsis and others)(Bras Patol Med Lab. 43: 413, 2007). S. aureus 

also carries risks for patients on dialysis, burns, diabetic and HIV-positive, because it can cause various infectious processes, 

ranging from chronic skin infections (relatively mild) to systemic infections (potentially fatal), aggravated by the presence of 

antibiotic-resistant strains of clinical use (Expert Rev Clin Pharmacol. 3: 753, 2010). Given the importance of these bacteria in 

the hospital area and the difficulty of treating infections caused by resistant strains, Our goal is to test the profile of antimicrobial 

compounds derived from acid N-arylamino-5-methyl-1H-[1,2,3]-triazole - hydrazide front 4carboxílico strains of S. aureus 8380. 

 

Methods and Results: 

 

In this study we determined the profile of new antibiotic derived from acid N-arylamino-5-methyl-1H-[1,2,3]-triazole 4 

carboxílico hydrazide susceptibility testing by disk diffusion methods. This test is summarized in the following steps: direct 

suspension of colonies, inoculation of test plates, preparation of the disks, application disks inoculated agar plates, plates reading 

and interpreting the results that follow standards specified by the CLSI (Clinical and Laboratory Standards Institute). 

Interestingly the compound NCl-Fur-NO2 showed an inhibition halo of 18 mm, compared to the strains of S. aureus, a halo 

greater than the halo presented by antibiotic clinical use, Vancomycin, used as control, which indicates its potential for further 

studies. That result enabled the realization of the MIC (Minimum Inibitory Concentration), which was 2,0 μg / ml. The MIC by 



macrodilution was performed according to standardized specifications by the CLSI. 

 

Conclusions: 

 

From these results, the profile of the antimicrobial compound tested should be evaluated quantitatively by subjecting them to the 

analysis of structure-activity relationship, in order to propose that chemical modifications to maximize the degree of 

antimicrobial activity, and to reduce possible effects front side of the derivatives and the multidrug resistant strains of S. 

aureus8380. 
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Objectives: 

 

There is a growing body of evidence that the use of B vitamins can help to control neuropathic pain (Eur. J. Pharmacol. 612; 41, 

2009). Currently, only the anticonvulsant drug Carbamazepine is approved by the FDA for the treatment of trigeminal neuralgia, 

but its use is associated with numerous adverse effects. Thus, this study aimed to evaluate the influence of the treatment with 

different B vitamins on the thermal hyperalgesia induced by constriction of the infraorbital nerve in rats, a model of trigeminal 

neuropathic pain. In addition, we have investigated a possible synergic effect of sub therapeutic doses of Carbamazepine and 

different B vitamins (i.e. B1, B6 and B12). 

 

Methods and Results: 

 

Male Wistar rats (180-200 g) were used in all protocols, which were previously approved by the UFPR‟s Committee on the 

Ethical Use of Animals of (authorization # 471). Heat and cold hyperalgesia were estimated as decreases in the latency to display 

head withdrawal or snout vigorous flicking, or increase in duration of bilateral facial grooming behavior, respectively. Rats 

underwent surgery for constriction of the infraorbital nerve and were treated during 5 days (starting on the day of the surgery up 

to day 4 after surgery) with B vitamins (B1, B6 and B12, alone at 180, 180 and 1.8 mg/kg, s.c., respectively). Control rats 

received saline (1 ml/kg, s.c.). Hyperalgesia to heat was measured at 2, 4, 6, 9 and 12 days after surgery. Constriction of the 

infraorbital nerve induced thermal hyperalgesia to heat (sham rats = 8.2 s, nerve-injured rats: 3.7 s, n=12) and cold (sham rats = 

8.6 s, nerve-injured rats: 24.8 s, n=5) that peaked on day 4 after surgery. Treatment with B1 and B6 vitamins blocked thermal 

hyperalgesia from day 2 up to day 9 and 12, respectively, after surgery. B12 vitamin treatment reduced thermal hyperalgesia on 

days 4, 6 and 9 after surgery (maximal reduction by 94% on day 4). The same B vitamins (B1, B6 and B12) administered alone at 

18, 18 and 0.18 mg/kg s.c, respectively, during 5 days, failed to modify the thermal hyperalgesia assessed on days 2 and 4 after 

surgery. However, this treatment resulted in a potentiation of the anti hyperalgesic effect of carbamazepine, administered once, 

on day 4 after surgery, also in a sub therapeutic dose (i.e 10mg/kg, i.p.). The association of carbamazepine and each B vitamin 

reduced the thermal hyperalgesia up to 5 hours on day 4 after surgery, and the maximal reduction (94%) was observed on the 3rd 

hour with B6 vitamin. Likewise, Carbamazepine at 30 mg/kg was able to reduce the thermal hyperalgesia up to 4 h after its 

administration. In contrast, treatment of rats during 5 days (starting on the day of the surgery up to day 4 after surgery) with 

vitamins B1 or B6 (each at 180 mg/kg, s.c.) failed to reduce cold hyperalgesia assessed on days 2, 4, 6, 9 and 12 after surgery. 

 



Conclusions: 

 

Our results provide new experimental evidence that supports the clinical utility of these vitamins in the treatment of neuropathic 

pain in humans. Further experiments are underway to evaluate the effect of B vitamins on the mechanical allodynia in this model 

of neuropathic pain. 
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Objectives: 

 

Aggregation is a serious obstacle to the recovery of biologically active heterologous proteins from inclusion bodies (IBs) 

produced by transformed Escherichia coli (Nat. Biotechnol. 22: 1399, 2004). Refolding from these aggregates to the native state 

typically utilizes a denaturation step with harsh chaotropic agents, a process that often results in low yield of active proteins 

(Curr. Opin. Biotechnol. 9: 157, 1998). The difficulty of refolding of oligomeric proteins is enhanced by reaggregation of 

subunits (Biotechnol. Bioeng. 63: 552, 1999). High hydrostatic pressure (HHP) was previously described to be an interesting tool 

to solubilize and refold aggregated proteins (Methods Enzymol. 413: 237, 2006). The application of high pressure is a mild 

technique for dissociation of protein aggregates which enables maintenance of secondary and tertiary structures, and can be 

useful for increasing yields of protein refolding (Process Biochem. 46: 512, 2011). Cholera toxin b subunit (CTB) is a pentameric 

protein useful for vaccine antigen production (Protein Expr. Purif. 25: 481, 2002). In the present work we studied the process of 

refolding of CTB inclusion bodies utilizing HHP. 

 

Methods and Results: 

 

In order to obtain the refolding of aggregated and insoluble protein, CTB IBs were subjected to compression (2.4 kbar) for 16 h 

and the effects of changes in ratio and concentration of oxido-shuffling reagents were assayed. The presence of oligomeric CTB 

was analyzed by SDS-PAGE and size-exclusion chromatography (HPLC). Soluble and pentameric CTB was obtained using 

optimal conditions of the refolding buffer, Tris-HCl, pH 8.5 containing 1 mM EDTA and the redox pair oxidated glutathione and 

reduced glutathione. 

 

Conclusions: 

 

High hydrostatic pressure is an effective technique for the refolding of CTB inclusion bodies which allows the formation of 

oligomeric structures. 
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Objectives: 

 

The regulation of vascular tone is crucial in the management of several cardiovascular diseases. The existing direct vasodilators 

don´t have specificity of action and presents side effects. Drugs presenting both vasodilator and antiplatelet properties are of 

interest for the treatment of cardiovascular diseases. N-acylhydrazone derivatives have being described as vasodilators also 

possessing antiplatelet activity (Bioorg. Med. Chem. 13; 3431, 2005; Eur. J. Pharmacol. 638; 5, 2010). This study focused on the 

evaluation of the vasodilator and antiplatelet activities of a new series of pyrimidine N-acylidrazone derivatives. 

 

Methods and Results: 

 

The vasodilator activity has been evaluated using rat thoracic aorta rings, with and without functional endothelium, contracted 

with phenylephrine (PHE) (10 µM). Briefly, Wistar rats of both sexes were used and the thoracic aorta was quickly removed, cut 

into rings, held under tension of 1 g in oxigenated Krebs buffer at 37 °C. The endothelium viability was verified in aortas pre-

contracted with PHE by observing a relaxation greater than 80% induced by acetylcholine (10 µM). Relaxation below 10% 

demonstrates the absence of endothelium. 8 derivatives were screened by obtaining cumulative concentration response curves 

(0.01-100 µM). IC50 values were determined by non-linear regression using GraphPad Prism software. Platelet aggregation was 

measured by Born‟s method in rabbit blood platelets (J. Physiol. 168; 178, 1963). Test compounds and vehicle (0.4% DMSO) 

were incubated with PRP for 5 min. Platelet aggregation was induced by collagen (5 µg/ml) and ADP (5 µM) and expressed as 

percentage of aggregation for ADP and as the maximum rate of aggregation (slope) for collagen. Results were expressed as % of 

inhibition compared to DMSO (*p 

 

Conclusions: 

 

The pyrimidine N-acylhydrazone derivatives showed greater vasodilator effects than the other series of vasodilators N-

acylhydrazones (5-50 fold more potent) and present themselves as promising prototypes of vasodilators. LASSBio-1278 and 

LASSBio-1083 derivatives were the most potent and effective shown to be partially endothelium-dependent. LASSBio-1088 

demonstrated endothelium-dependent effect while LASSBio-1277 showed an effect completely independent. The results suggest 

different mechanisms of action for these compounds. 
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Objectives: 

 

Endogenous S-nitrosothiols (RSNOs) store and transport NO within the body and can be used as exogenous NO sources. The 

incorporation of RSNOs in nontoxic Pluronic F-127 hydrogel allows the topical delivery of RSNOs into the dermal 

microcirculation, leading to local vasodilation. The objective this study was to characterize the in vivo dose-response profiles of 

local blood flow increase in the dermal circulation obtained in the topical application of Pluronic F-127 hydrogels loaded with the 

NO donor S-nitrosoglutathione (GSNO). 

 

Methods and Results: 

 

Pluronic F-127 hydrogel containing GSNO at concentrations 50 and 150 mM was formulated and 10μL were topically applied on 

the forearm skin of six health subjects (four females and two males) with a mean age of 27.3 years. All measurements were 

performed in a thermoneutral laboratory thermostatized at 25ºC with the subjects in the supine position and the experimental arm 

at heart level. A laser Doppler perfusion monitor (Transonic Systems Inc.) was used to record blood flow readings from laser 

probes. The rate of blood flow increase for each formulation was obtained by linear regression of the initial sections of the blood 

flow curves. Statistical analysis was performed with Student's t-test. P  

 

Conclusions: 

 

The rate of dermal blood flow increase in topical applications of GSNO-containing hydrogel can be modulated by changing the 

GSNO concentration in the range 50-150 mM, which leads to the same local maximum blood flow plateau in 5-10 min. Increase 

blood flow can be sustained over more than 1 h, offering a potential topical treatment for dermal microcirculatory disorders. 
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Objectives: 

 

Cancer is characterized by a set of more than 100 diseases that have in common the division of abnormal cells without control, 

and these cells are able to invade other tissues and organs and spread throughout the body. The National Cancer Institute - INCA, 

estimates that in 2008 cancer was responsible for 7,6 million deaths worldwide, and the estimated incidence of cancer in Brazil in 



2010 shows that approximately 490 thousand new cases are expected this year in the country. This high incidence makes increase 

research for safer and more effective therapies to prevent and combat this disease. The main types of cancer treatment are 

surgery, radiotherapy and chemotherapy. However these treatments use agents that interfere with the mechanisms of cell survival, 

proliferation and migration, generating many reactions and toxicity. The research for new bioactive substances increased interest 

in the use of mushrooms, because of their various therapeutic effects (Rev. Bras. Cancerol. 52(4); 363, 2006). Polysaccharides 

synthesized by some fungi, such as the Pleurotus genus, include the β-glucan, considered the main responsible for its therapeutic 

properties, including antitumor activity (Biochem. Mol. Biol. Int. 47(4), 707, 1999; J. Biotechnol., 103; 77, 2003; Trends Food 

Sci. Technol. 18(1), 4, 2007). This study aimed to investigate in vivo antitumor activity of extracellular polysaccharides of 

Pleurotus djamor grown in liquid medium against Sarcoma 180 (S180). 

 

Methods and Results: 

 

Antitumor activity of extracellular polysaccharide from Pleurotus djamor was evaluated in vivo. The test substances were 

obtained by ethanol (PE1) and acetone (PE2) precipitation and administered intraperitoneally in mice. Animal treatment started 

24 hours after tumor implantation and was conducted for 10 days, using doses of 3, 10, 30 and 100 mg/Kg for both substances. 

The assessment of tumor development was performed 21 days after tumor induction by determination of tumor weight and 

volume. For each precipitate, the animals were divided into four test groups (n=5). For each test group there was a substance 

control, one negative control and one positive control group, both with 5 animals. The results showed that both precipitates were 

effective against sarcoma 180, with inhibition rates of 60%, 83%, 94% and 64% for doses of 3, 10, 30 and 100mg/kg of PE1, 

respectively, and 55%, 82%, 93% and 89% for the same doses of PE2. Survival test showed 100%, 100% and 80% animal 

survival for doses of 30, 100 and 300mg/Kg of PE1, respectively, and 100%, 100% and 0% for the same doses of PE2. 

 

Conclusions: 

 

On observing the results obtained in this study referring to tumor growth inhibition and comparing them to literature, it can be 

concluded that the use of Pleurotus djamor extracellular polysaccharide precipitates as antitumor agents is promising, regardless 

of the precipitation method used (ethanol or acetone). Referring to survival rate, a significant impact on the increase in survival of 

treated animals can be observed, reinforcing that which was observed during its antitumor activity. When the PE2 concentration 

is increased, it has a harmful effect on healthy animals, with this effect increasing together with the increased dosage. PE1 in a 

dose of 30mg/Kg is, therefore, suggested for the continuity of studies for providing 94% inhibition rate, 100% survival in 30 days 

and for having no harmful effect on the animals. 
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Objectives: 

 

Pre-eclampsia (PE) is a syndrome of pregnancy induced hypertension, currently understood as a systemic disease that leads to 

inflammation, coagulation, metabolic disorders, endothelial dysfunction and imbalance between vasoconstrictor and vasodilator 

agents (Pharmacol Rep.58:69-74, 2006). The pathophysiology of PE has not been fully elucidated.  



 

Methods and Results: 

 

This study was approved by the Ethics Committee of Hospital Universitário Pedro Ernesto UERJ (protocol: CAAE-

0018.0.228.000-07). We investigated in 51 women, the oxidative stress and its correlation with the L-Arginine-nitric oxide and 

platelet aggregation in normal pregnancy (NP) (n = 27) and PE (n = 24). Serum and platelets of NP and PE were used to measure 

thiobarbituric acid reactive substances (TBARS; mMol/mg ptn), carbonyl proteins (mMol/mg ptn), the antioxidant activities 

(U/mg ptn) of superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) and nitric oxide (NO) production 

by the formation of nitrite (mMol/mg ptn). We also evaluated the transport of L-arginine, the activity of the nitric oxide synthase 

(NOS) measured by production of L-citrulin (pmol/10-8 cels) and aggregation in platelets (% platelet aggregation). Plasma 

samples were used to measure C-reactive protein highly sensitive (hsCRP) and the amino acid L-arginine. Our results 

demonstrate that serum levels of L-arginine and hsCRP are not different between PE and NP. The formation of nitrite (5,160 ± 

1,194, n=5) and the activities of SOD, CAT and GPx are reduced in PE (3,38 ± 1,25, n=5; 0,3420 ± 0,149, n=6; 0,00055 ± 

0,00005, n=6, respectively) compared to NP (nitrite: 8,683 ± 0,927, n=6; SOD: 6,68 ± 1,25, n=6; CAT: 1,00 ± 0,192, n=6; GPx: 

0,00003 ± 0,00005, n=5; p<0.05). 

 

Conclusions: 

 

The lower formation of nitrite in serum suggests a lower NO production in PE and correlates with a reduced activity of 

antioxidant defense enzymes which might contribute to increased inactivation of NO. Despite normal plasma levels of L-arginine 

on PE, the transport system via y+L in platelets is reduced, which can be associated in part with oxidative stress that contributes 

to physical and structural changes of the membrane, which may affect the influx of amino acid. Despite of the reduced L-arginine 

transport and the increased oxidative stress in platelets from PE, no change occurs in NOS activity, NO production and platelet 

aggregation. Compensatory mechanisms may be contributing to the maintenance of NO production and its modulatory role on 

aggregation 
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Objectives: 

 

Although a good therapeutic success has been achieved when cisplatin is employed alone or in association with other drugs for 

cancer treatment, severe toxics effects and cellular resistance has been observed, limiting its clinical use. This fact has spurred 

chemists to employ different strategies for the development of new metal-based anticancer agents. Design of new metal-based 

cancer chemotherapeutic agents is in the forefront research area of inorganic medicinal chemistry and can exploit the unique 

property of metal ions for the design of new drugs. The aim of this work is to investigate the antineoplasic activity of new organic 

molecules (ligands) in their free forms and when complexed with copper against human leukemia cell lines (U937 and THP-1). 

 

Methods and Results: 

 



The ligands L1 and L2 were successfully synthesized and their structures confirmed by 1H and 13C NMR. The complexes C1 

and C2 were also isolated and characterized by elemental analysis, electrochemical techniques, UV-Vis, and IR spectroscopies. 

Anti-proliferative activity of the ligands (L1 and L2) and complexes (C1 and C2) were determined by MTT assays, employing 

U937 and THP-1 cells. Although the ligands L1 and L2 are very similar, the latter was much more active than the former for both 

cell lines. Considering the structure–activity relationship between L1 and L2, the exchange of a phenol (L1) by a pyridine (L2) 

has raised the cytotoxic activity. Concerning the complexes, C2 was slightly more active than C1. It is worth noting that the 

complexation of L1 with copper has increased its activity significantly, indicating that the copper ion has an important role in the 

antitumoral activity. However, the same effect (complexation) was not so effective with L2, since C2 was just slightly more 

active than L2. Fluorescence assays showed that the complexes and the ligand L2 induced cell death by apoptosis in a time- and 

dose-dependent manner.  

 

Conclusions: 

 

Among the four compounds studied, L2, C1 and C2, but not L1, showed anticancer activity comparable to that presented by 

cisplatin. The cytotoxic activity order against U937 cells was L1<L2=C1=C2 and for THP-1 cells, L1<C1<L2=C2. This work 

reveals that copper ions can increase substantially the anticancer activity of organic molecules.  

Keywords: apoptosis, cancer, cisplatin, cooper complexes 
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Objectives: 

 

Erectile dysfunction (ED) shares risk factors with cardiovascular diseases and may reflect the vascular functional and structural 

alterations found in these diseases (J Am Coll Cardiol. 43; 1405, 2004). Due to matrix metalloproteinases (MMPs) are involved 

in the vascular alterations of cardiovascular diseases (Brit J of Pharm. 152; 189, 2007) and in diabetes mellitus (DM) (Diab 

Metab. 33; 129, 2007), it is possible that MMPs play a role in ED pathogenesis. The aim of this study was to compare the 

circulating levels of MMP-2, MMP-9 and their inhibitors, TIMP-1 and TIMP-2, in ED patients with or without DM, with those 

found in healthy controls 

 

Methods and Results: 

 

This work was approved by the Institutional Review Board at the Faculty of Medicine of Ribeirao Preto (n°5469/2008). It is a 

cross-sectional study with the following groups: 28 healthy men (Control group, age 52.4 ± 8.5), 35 men with ED (ED group, age 

53.5 ± 13.2) and 33 men with ED and DM (ED/DM group, age 58.4 ± 8.2). Erectile function was assessed according to the 

International Index of Erectile Function (IIEF). MMP-2, TIMP-1 and TIMP-2 were measured by enzyme linked immunoassays 

(ELISA), and MMP-9 was measured by both techniques zymography and ELISA. We found higher TIMP-1 levels, and lower 

MMP-9/TIMP-1 ratios in the ED/DM group compared with control group (P0.05). 



 

Conclusions: 

 

We found lower net MMP-9 activity in ED patients with DM, and found lack of significant alterations in circulating net MMP-9 

and MMP-2 activities in patients with ED. These findings are consistent with the idea that MMP-2 and MMP-9 are not major 

players in the pathogenesis of ED. 
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Objectives: 

 

Flavonoids are increasingly being ingested by the general population because they have many biological properties namely, 

antioxidants anti-inflammatory and anticarcinogenic effects among others. Myricitryn (Myr), a glycoside flavonoid presented in 

plants of the genus Eugenia, possesses antinociceptive effects in experimental models of acute and chronic pain [Free Radical 

Biology & Medicine 44, 2008]. The antinociceptive mechanisms of myr include inhibition of PKC, decrease in nitric oxide (NO) 

production, activation of the Gi/o protein pathway and alteration of Ca2+ and K+ mobilization. Previous studies demonstrated the 

role of interleukin-1β (IL-1β), tumor necrosis factor-α (TNF-α) and mitogen-activated protein kinases (MAPKs) on the 

antinociceptive action of myr [Free Radical Biology & Medicine 44, 2008]. Determinations of its plasma concentration in animal 

models may help to understand the pharmacological properties of Myr. The present study aims to determinate the amount of myr 

in mice plasma by high-performance liquid chromatographic –mass spectrometry. 

 

Methods and Results: 

 

Myr was isolated from Eugenia uniflora by several chromatographic procedures. CD1 mice (25-30g) were anesthetized with 

isoflurane (2%) and blood samples were collected by cardiac punction. The blood samples were immediately centrifuged and the 

blank plasma samples were spiked with analyte and internal standard to obtain final concentrations ranged from 0.062 to 2 µg/ml. 

After a simple protein-precipitation extraction technique and HPLC separation with a C18 column, reverse phase, myr was 

analyzed by mass spectrometry (MS) detection using negative–mode eletrospray. The MS was operated in the selected ion 

monitoring (SIM) for m/z 463. A step gradient of methanol: formic acid 0.1 % was efficient to quantify myr and the correlation 

coefficient of calibration was 0.998. The lower limit of quantification and detection of this method were 0.06 and 0.02 µg, 

respectively. Mean recovery for myr was 76.5 % in plasma samples and the inter- and intra-assay accuracies within 85–115%. 

 

Conclusions: 

 

This validated method is sensitive and accurate for the determination of myr in plasma and it has been successfully applied in 

pharmacokinetic study. 
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Objectives: 

 

Aim: The anti-estrogenic endocrine therapy with the drug tamoxifen (TMX) is used in the treatment of breast cancer. However 

TMX has adverse reaction (AR), like vascular-related thrombotic events, increased risks of endometrial cancer and side effects, 

that can reduce the therapeutic adherence and the quality of life (J Natl Cancer Inst 95; 23, 2003). The present study has the aims 

of investigating a demographic status of the brazilian women with breast cancer using TMX and describing the most frequent AR 

associated or not with TMX. 

 

Methods and Results: 

 

Methods: In July, 2010, the study was performed by the following up of a cohort of breast cancer patients in use of TMX without 

liver failure, previous oncologic treatment, using CYP2D6 inhibitors and/or inducers, combined endocrine therapy and types 1 or 

2 diabetes mellitus. The recruted-patients were interviewed about: 1. comorbidities; 2. the therapy with prescribed, non-

prescribed drugs, herbal medicines, use of teas and natural products and 3. the register of toxicities by domiciliary 

accompaniment for thirty days. From the women who was using TMX for the least period of four weeks (steady stage), it was 

collected blood before the time of ingestion of the drug, and blood and saliva four hours after the ingestion of TMX 20 mg and 

the probe dextromethorphan 30 mg, for a future phenotyping study. It will be recruit 200 patients. Results: Until now 24 women 

were recruited. The median age of women was 53 years old, standard deviation (sd= 8.22); the median age of menarche was 12 

years old (sd=1.99). It was observed that 17.3% have never been pregnant, 60.9% have never aborted, 39.1% have never used 

oral contraceptive, 95.6% have never done hormonal reposition and 96% are right-side dominant. Among the treated or untread 

comorbities, it was observed that 47.8% were hypertensive, 21.7% had gastric problems, 30.4% arthrosis, 21.7% tendinitis, 

21.7% myoma, 4.4% hematologic problems and 21.7% other comorbities. The most frequent general adverse reactions were 

fadigue (light, moderate and severe) and dyspnea (during normal or effort activities). The most adverses reaction associated with 

TMX were hot flashes and thrombosis. The most prescribed drugs were anti-hipertensives, benzodiazepines, analgesics and anti 

ulcer agents. The most non-prescribed drugs were the analgesics, and from the natural products, teas were the most ingested. 

Observed the domiciliary accompaniment, hot flashes and formication were the most registered toxicities. The present work was 

accepted by the Ethics Committee of INCa (126/09, version 2; approved on 12th, July 2010).  

 

Conclusions: 

 

Conclusion: The follow up of this population describes a status of AR of TMX, exemplified by the hot flashes. It was not 

observed the high risk of deep venous thrombosis. The prescribed and non-prescribed drugs and natural products are used by the 

most patients. It was not observed therapeutic failure during the study. The conclusion of this work will open new ways for 

individualizing treatment with TMX in Brazilian women. 
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Objectives: 

 

Pulmonary arterial hypertension (PAH) is an uncommon but serious disease associated with high morbidity and mortality. PAH is 

characterized by enhanced pulmonary vascular resistance and subsequent vascular remodeling, right ventricular hypertrophy, 

increased right ventricular pressure and endothelial injury of pulmonary arteries. The present work investigated vascular 

reactivity and ventricular function in rats with PAH treated with LASSBio-1359, a new N-acylhydrazone derivative. 

 

Methods and Results: 

 

Protocols were approved by Animal Care and Use Committee at Federal University of Rio de Janeiro. Male Wistar rats (200-250 

g) received a single intraperitoneal injection of monocrotaline (MCT) (60 mg/kg) for PAH induction. Animals were randomly 

divided in the following groups: 1. saline (control), 2. MCT and saline (MCT), 3. MCT and vehicle (DMSO), 4. MCT and 

LASSBio-1359 (50 mg/kg p.o. (LASSBio-1359). Fourteen days after MCT injection, PAH was determined and the groups were 

treated during 14 days with either vehicle or derivative. At the end of treatment period, some parameters were evaluated: 1. right 

ventricular systolic pressure (RVSP), through the puncture in the right ventricle using a venous catheter (19G), connected to a 

calibrated pressure transducer (MLT884, ADInstruments); 2. the weight of right ventricle (RV) and the rate of right ventricle 

weight and body weight (RV/BW); 3. vascular reactivity of aorta and pulmonary artery observing the acetylcholine relaxation. 

The thoracic portion of aorta and main pulmonary artery were removed, dissected and prepared for isometric tension recording. 

RVSP (mmHg) was 26.0 ± 2.0 (control), 49.0 ± 6.1 (MCT, p 

 

Conclusions: 

 

LASSBio-1359 reversed ventricular and vascular dysfunction in monocrotaline-induced PAH rats indicating a new alternative for 

the treatment of PAH. 
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Objectives: 

 

Ventricular dysfunction is observed in arterial hypertension and myocardial infarction (MI). New thienylhidrazone derivative, 

LASSBio-897, is a potent vasodilatador agent which was tested in spontaneously hypertensive rats (SHR) submitted to 

experimental MI. 

 

Methods and Results: 

 

Protocols were approved by Animal Care and Use Committee at Universidade Federal do Rio de Janeiro. Male SHR (12-14 

weeks old) were randomly divided in sham-operated (SHAM) and infarcted groups (MI) and each group subdivided in: treatment 

with vehicle (dimethyl sulphoxide) or with LASSBio-897 (2 mg/kg, i.p.) during 28 days. Under sevoflurane anesthesia, the 

animals were submitted to a ligature of the anterior descending coronary artery. After treatment period, the following 

hemodynamic parameters were analyzed: left ventricular end diastolic pressure (LVEDP), systolic pressure (LVSP) and dP/dt. 

Hypertrophy was detected using the ratio of heart/body weight and collagen deposition (%) which was determined through the 

picro sirius staining. Reults- In SHAM and MI groups treated with vehicle, the +dP/dt was 11090 ± 826 mmHg/s 7172 ± 1638 

mmHg/s (P 

 

Conclusions: 

 

LASSBio-897 reduced ventricular dysfunction, hypertrophy and cardiac fibroses induced by MI in SHR 
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Objectives: 

 

Epidemiological studies in the Northeastern region of Brazil and in the periphery of big cities show an association between 

hypertension and undernutrition, especially in areas where protein-deficient diets are combined with high salt intake. Wistar rats 

submitted to the Northeast basic regional diet (BRD) from weaning to the 13th week of life presented an increase in plasma 



volume, and in the activity of Na+-ATPase from proximal tubule membranes. Na+-ATPase activity lost its physiological 

response to angiotensin II (Ang II), a hormone involved in the regulation of blood pressure and hidroelectrolyte balance. These 

changes if present in cardiac tissue could lead to a cardiac electrical remodeling, facilitating the appearance of arrhythmias and 

sudden death. The aim of this work was to evaluate whether the treatment of chronically undernourished rats with losartan (an 

antagonist of angiotensin II type 1 receptor): (i) preserves the cardiac electrical activity, (ii) recovers the normal Na+ reabsorption 

mediated by Na+-ATPase, and (iii) restores the normal plasma volume. 

 

Methods and Results: 

 

Male Wistar rats were divided in four groups: control (C) (fed with standard chow after weaning), D (undernourished fed with 

BRD), CL and DL (control and undernourished treated with losartan (30 mg/kg/day from weaning to 13rd weeks of age). The 

plasma volume was measured using the Evans Blue dye (100 μg/100 g body weight). The Na+-ATPase activity of proximal 

tubule membranes were measured as the difference in Pi released from [y-32P]ATP in absence and presence of furosemide (2 

mM). The electrocardiogram was assessed in anesthetized animals and the folowing parameters were measured: RR, QT and QTc 

interval, and QRS complex. After 13 weeks the D group showed an increase in the heart weight/body weight ratio (3.56 ± 0.03) 

(in g/mg; means ± SEM) when compared with the C group (3.45 ± 0.01; P 

 

Conclusions: 

 

The chronic undernutrition promotes increases in plasma volume, renal Na+-ATPase activity and induced a ventricular cardiac 

repolarization disturbances reflected by a significant longer QT and QTc interval. The treatment with losartan was capable of 

preserve the normal Na+-ATPase activity (and Na+ reabsorption), the plasma volemia and the cardiac electrical remodeling. The 

results indicate that Ang II plays an important role during this alterations caused by chronic undernutrition via its AT1 receptors. 
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Objectives: 

 

Hypertension is a major challenge to public health, and when untreated, predisposes to cardiovascular morbidity and premature 

death. The Echinodorus grandiflorus (EG), has been extensively used by natural medicine to treat hypertension and inflammatory 

diseases. However there are no studies on the biological effect of the extract in the microcirculation and to test this effects we 

investigate the extract Echinodorus grandiflorus (EG)on the structural and functional capillary density of the skin, skeletal muscle 

and heart in spontaneously hypertensive rats. 

 

Methods and Results: 

 

Methods: For that, we used 10 Wistar-Kyoto (WKY) and 40 SHR animals. The animals were divided into 5 groups that received 

vehicle (SHR, the hypertensive control group and Wistar, the normotensive control group) and EG (dose 50mg/kg, 100mg/kg and 

200mg/kg) for 28 days by gavage. The systolic blood pressure and heart rate were measured weekly by photopletismography. 

Functional capillary density was evaluated in the gracilis muscle and ear‟s skin using intravital videomicroscopy after intravenous 



injection of fluoresceine coupled to dextran. Structural capillary density was studied in the skeletal muscle and left ventricle using 

histological analysis with a FITC-conjugated Griffonia simplicifolia I lectin, which can identify endothelial cells. Results: No 

significant differences were found between baseline BP in different groups of SHR. In the SHR control group, the administration 

of vehicle did not alter the SBP during 4 weeks of treatment. However, the administration of the extract of Echinodorus 

grandiflorus for 28 days resulted in significant reduction in SBP in the SHR treated EG 100mg/kg and 200 mg / kg EG when 

compared to baseline (198±3,0 to 152 ±3,7 and 197± 3,6 to 138±2,7, respectively).Treatment with EG 100 and EG 200 

completely reversed the capillary rarefaction functional in skeletal muscle and skin (316 ± 60 and 353 ± 93 capillary/mm2; 319 ± 

56 and 384 ± 70 capillary /mm2, p < 0.05) and EG reversed structural capillary rarefaction in animals treated with a dose of 

200mg/kg (1,85± 0,12 capillary-to-fiber ratio). Capillary volume density-to-fiber volume density ratio in the left ventricle of SHR 

was also reduced (WKY 0.27 +/- 0.08 and SHR 0.20 +/- 0.01 capillary-to-fiber ratio, P < 0.05). Treatments with EG had no effect 

on structural capillary rarefaction on the left ventricle. Results were expressed as mean ± standard error of mean (SEM) for each 

group and comparisons between different groups were made by analysis of variance. Differences with p values below 0.05 were 

considered significant.  

 

Conclusions: 

 

The chronic treatment with EG was able to reduce systolic pressure and completely reverse the functional and structural capillary 

rarefaction on the skeletal muscle, with the highest dose, in spontaneously hypertensive rats. 

Keywords: Hypertension, SHR, Microcirculation , Echinodorus 

Financial Support: IOC/PEDETIS 

 

 

 

Resumo:16-025 

MICROVASCULAR RAREFACTION IN THE SKELETAL MUSCLE AND LEFT VENTRICLE OF RATS UNDER 

LONG-TERM HIGH-FAT HIGH-SALT DIET.  
 

Jotha,p. ; Nascimento, A. R. ; Machado, M. V. ; Viera, A. B. ; Gomes, F. ; Jesus, N. S. ; Bonomo, I. T. ; 

Tibiriçá, E.  

Instituto Oswaldo Cruz, FIOCRUZ 

 

 

 

Objectives: 

 

Increased visceral fat is associated with several metabolic and cardiovascular disorders. Moreover, obesity and glucose 

intolerance are related to different microvascular alterations, such as the reduction in the density of microvessels in the skeletal 

muscle. We investigated the influence of a high-fat high-salt diet (HFD) on the functional and structural capillary density and 

metabolic parameters in rats. 

 

Methods and Results: 

 

Twenty male Wistar rats were submitted to normal (CON, n = 10) or high-fat high-salt diet (HFD, n = 10) during 20 weeks. 

Functional capillary density was evaluated in the gracilis muscle and ear‟s skin using intravital videomicroscopy after intravenous 

injection of fluoresceine coupled to dextran. Structural capillary density was studied in the skeletal muscle and left ventricle using 

histological analysis with a FITC-conjugated Griffonia simplicifolia I lectin, which can identify endothelial cells. Metabolic 

parameters and blood pressure were also evaluated. Results: HFD increased visceral fat to body weight ratio (0.023 ± 0.002 vs. 

0.011 ± 0.001 g, p<0.01) 

 

Conclusions: 

 



These results suggest that high-fat high-salt diet induces capillary rarefaction in the skeletal muscle and left ventricle in 

association with an increase in blood pressure, glucose intolerance and insulin resistance in rats. 

Keywords: functional capillary density, high-fat high-salt diet, microvascular rarefaction, microcirculation, structural capillary 
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Objectives: 

 

To evaluate the lipid and glucose profiles in mice of strain ApoE -/- fed a diet of the Atlantic Forest açaí (Euterpe edulis Martius - 

jussara palm) and check hepato and nephrotoxic risks of this intake. We fundament this objective in studies that demonstrate the 

efficacy of anthocyanins, flavonoids found in acai and other fruits, on the activity hypolipemic and hypoglycemic, also analyzing 

the safety of ingestion of food from markers of toxicity. 

 

Methods and Results: 

 

A total of 10 C57BL/6 and 30 mice ApoE -/-, of both sexes, with 14 weeks of age, weighing 25g. The animals were kept in 

collective cages in air conditioned environment, with light/dark cycle of 12 hours and water at will. The mice were divided into 

four groups with 10 animals each. The groups were: G1 (Control -) = C57BL/6 (AIN-93M diet), G2 (Control +) = ApoE-/ - 

(AIN-93M diet), G3 = ApoE-/ - (AIN-93M + 2 % açai freeze-dried) and G4 = ApoE-/ - (AIN-93M + 6% açaí freeze-dried). The 

açai used was depulped with 70% ethyl alcohol, added 0.3% citric acid and then freeze-dried and added to the diet at the 

proportion indicated. After 75 days, the mice were sacrificed and blood samples were collected by abdominal puncture. We 

performed biochemical analysis of lipid profile, glucose, creatinine (used as a marker of nephrotoxicity) and the enzymes 

aspartate aminotransferase - AST/TGO and alanine aminotransferase - ALT/TGP (used as markers of hepatotoxicity). For 

statistical analysis we used SPSS 17.0 and that all variables showed normal distribution. Analysis of variance was performed to 

compare mean, followed by the Tukey test (post hoc) to identify which groups differed, being considered the significance level 

for rejection of the null hypothesis of 0.05. The study was approved by the Ethics Committee for Animal Use (CEUA), Federal 

University of Viçosa (protocol 56/10). Results:For total cholesterol, groups G3 and G4 showed a statistically significant reduction 

compared to the G2 (338.10 ± 35.83 mg/dL and 292.70 ± 37.67 mg/dL versus 415.20 ± 51.26 mg/dL, respectively). For LDL-

cholesterol groups G3 (292.40 ± 33.99 mg/dL) and G4 (252.12 ± 37.79 mg/dL) showed a significant reduction compared with the 

G2 (371.40 ± 51.16 mg/dL). There was no significant difference between groups based on the acai diet and G2 control for 

triglycerides and HDL-cholesterol. For glucose, the G3 and G4 showed a significant reduction compared to G2 (with the results 

of 93.30 ± 14.1 mg/dL and 93.90 ± 14.93 mg/dL, respectively, compared with G2 (142.20 ± 45.93 mg/dL). There was no 

significant difference between groups for the enzymes used as markers of hepatotoxicity (AST/TGO and ALT/TGP), and the 

marker used to nephrotoxicity (creatinine). 

 



Conclusions: 

 

The diet of Atlantic Forest açai promoted the improvement of glucose and lipid profiles of mice ApoE -/- without causing hepatic 

and nephrotoxic risks. 
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Objectives: 

 

The aim of this study is to evaluate the actions of cilostazol in atherosclerosis induced in rats and contribute for the elucidation of 

its effects. Cilostazol has been introduced to increase the intracellular cyclic AMP level by blocking its hydrolysis by type III 

phosphodiesterase. Its principal actions include inhibition of platelet aggregation and vasodilation (JPET. 312:1241, 2005). 

Studies have demonstrated that cilostazol diminished the concentration of VLDL, triglycerides and chylomicrons and increased 

HDL (Atherosclerosis. 171: 337, 2003) as well as it is able to reduce many inflammatory markers and production of reactive 

oxygen species (JPET. 313: 502, 2005). Our hypothesis is that supplementation of cilostazol may prevent atherosclerosis in vivo 

by reducing lipid and oxidative parameters, inflammatory markers beyond improve the vascular dysfunction induced by 

hypercholesterolemic diet. 

 

Methods and Results: 

 

The use of animals was according to Ethics Committee (CEPA/UFF00116/09). Adult male Wistar rats (150-200g) were randomly 

divided into 3 groups: C (control group) has received normal rat chow for 45 days. AT (atherosclerosis group) and CIL 

(cilostazol group) have received hypercholesterolemic diet (HCD) for 45 days. To C and AT groups were administered vehicle 

(0.05 ml/ Kg) and to CIL group was administered cilostazol (30 mg/ Kg) by intraperitoneal injection once daily for 15 days. The 

animals were euthanized by cervical dislocation and decapitation under anesthesia. Blood samples were collected, the thoracic 

aorta, and liver were excised. Data was analyzed using one way analysis of variance (ANOVA) with the Bonferroni•Ls test (p < 

0.05). At the dose employed (30mg/ Kg), cilostazol was able to reduce total cholesterol total (111.5•}1.6 x 435.4•}28.0 

mg/dL), triglicerydes (55.4•}3.1 x 199.4•}16.0 mg/dL), LDLc (61.5•}3.6 x 335.1•}12.5 mg/dL) and VLDLc (45.0•}5.0 x 

11.0•}0.6 mg/dL), levels when compared to AT group. Cilostazol decreased the lipid peroxidation by TBARS assay, when 

compared with AT group (3.3•}0.5 x 9.0 •} 0.7 nmol/mL). It was also able to reduce levels serum of TNF-ƒ¿ (12.0•}1.5 

pg/mL) and ICAM-1 (288.2•}12.6 pg/mL) when compared with AT group (31.0•}4.0 pg/mL and 822.8•}30.0 pg/mL). At 

histological analyses, the intima of the aorta was found to be thickened in the AT group when compared with C group, but the 

supplementation with cilostazol presented an improve at this effect. In the vascular reactivity, CIL group showed a decrease in 

phenylephrine dependent contractions (CE50 = 1.2x10-6M), when compared with AT group (CE50 = 7.4x10-8M). In 

acetylcholine dependent relaxation, it was observed a statistically difference between CIL group (CE50 = 8.6x10-8M) and AT 

group (CE50 = 1.6 x10-7M).  

 

Conclusions: 

 

Our founds suggest that the antiatherosclerotic effects of cilostazol in rats are ascribed to its properties to repress lipid levels in 

serum, lipid peroxidation, TNF-alpha and ICAM-1 production improving the vascular dysfunction evoked by HCD. These results 



contribute to elucidates the role of cilostazol not only as an antiplatelet agent but as an useful drug for antiatherogenic therapy. 

Keywords: aterosclerose, cilostazol, marcadores inflamatórios, reatividade vascular 
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Objectives: 

 

Heart failure (HF) is a frequent outcome of myocardium infarction, characterized by overall adrenergic activation and 

parasympathetic withdrawal that contributes to aggravate the disease. We investigated the effects of acetylcholinesterase inhibitor 

pyridostigmine (PYR) on sympathovagal balance, and both cardiac remodeling and function in heart failure (HF) elicited by 

myocardial infarction in Wistar rats. 

 

Methods and Results: 

 

After the coronary ligation, control (n=13) and HF (n=12) rats had unlimited access to drinking water, while treated HF rats 

(n=14) had similar access to water containing PYR (0.14 mg/ml). At the end of 4 weeks of PYR administration methyl atropine 

(2 mg/kg, iv) and propranolol (4 mg/kg, iv) were used to evaluate the sympathovagal balance. The tachycardic response caused 

by methyl atropine was considered as the vagal tone, while the bradycardic response caused by propranolol was considered as the 

sympathetic tone. After the hemodynamic recordings, the hearts were removed and underwent morphological analysis (staining 

with hematoxylin-and-eosin or picrosirius red). The infarct size was confirmed by post-mortem examination, and only rats with 

infarcted size > 40% of the left ventricular wall were considered in the present study. Comparisons were performed using two-

way ANOVA, followed by the Student-Newman-Keuls post-test. Differences were considered significant if P 

 

Conclusions: 

 

It is demonstrated that long term (four weeks) administration of PYR, initiated right after coronary artery ligation, elicited during 

the development of HF in rats: 1) augmentation of the cardiac vagal and reduction of the sympathetic tone; 2) improvement of the 

cardiac remodeling; 3) improvement of the left ventricular function. 
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Objectives: 

 

Atherosclerosis is prevalent in chronic kidney disease (CKD) and associated with disturbances in the reverse cholesterol 

transport. In CKD rats we analyzed the HDL composition and its ability to remove cell cholesterol as well as the macrophage 

ABCG-1 and ABCA-1 expression. CKD-albumin was analyzed in regard to its interference on macrophage 14C-cholesterol 

efflux and 3H-cholesteryl oleoyl ether-LDL uptake. 

 

Methods and Results: 

 

Plasma urea, creatinine, total cholesterol (TC), triglycerides (TG) and glucose and urinary protein excretion (UPE) were 

determined before and 60 days after CKD induction by 5/6 nephrectomy in 2 month old male Wistar rats (n=18) and in control 

sham operated animals (C; n =8). HDL from C and CKD rats was isolated by ultracentrigugation and serum albumin by fast 

protein liquid chromatography and purified by alchoolic extraction. LDL was obtained by ultracentrifugation from healthy donors 

human plasma pool and labeled with 3H-cholesteryl-oleoyl ether (3H-COE-LDL).Plasma anti-carboxymethyllysine (anti-CML) 

was determined by ELISA. Mouse peritoneal macrophages were overloaded with 14C-cholesterol and acetylatated LDL and then 

incubated along time with HDL (50 ìg/mL,5h) from C or CKD rats to measure cholesterol efflux (C,n=6; CKD,n=6). In another 

experiment, cholesterol-enriched J774 macrophages were treated for 18 h with C or CKD albumin (1mg/mL) and then exposed to 

apo A-I (50 ìg/mL ,8h), HDL2 (50 ìg/mL, 8h) or HDL3 (50 ìg/mL, 5h) to measure cholesterol efflux (C,n=6; CKD, n=6) or to 

3H-COE-LDL (50ìg/mL, 5h) to determine LDL uptake (C,n=8; CKD, n=9). Macrophage ABCG-1 expression (C,n= 4; 

CKD,n=4) was determined by immunoblot and ABCA-1 by flow citometry (C,n= 4; CKD, n=4). Comparisons between groups 

were done by Student‟s t test. TC, TG, urea, creatinine and UPE increased and glucose and anti CML levels were not changed 

after 60 days in CKD rats. HDL contents of total protein, phospholipids, TC and TG enhanced (30%, 51%, 52% and 7,5%, 

respectively) in CKD compared to C. Nonetheless the CKD-HDL ability of removing cell cholesterol was similar to C-HDL. In 

spite of an 11% and 68% reduction in, respectively, ABCG-1 (p= 0.0003) and ABCA-1(p<0.001). 

 

Conclusions: 

 

In CKD in rats, without interference of drugs and dialysis, HDL does not affect the removal of cellular cholesterol, despite 

changes in its composition and in the expression of ABCG-1 and ABCA-1 in macrophages. On the other hand, CKD- albumin 

reduces the apo A-I and HDL - mediated cholesterol efflux and increases LDL uptake by macrophages, contributing to 

atherogenesis in CKD. 
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Objectives: 

 

Hypertension is a multifactorial disease that is associated with elevated mortality in patients. Since the 1980's it has become clear 

that ouabain is a hormone related to development and/ or maintenance of hypertension in human and animal models. In this 

context, it seems reasonable to assume that a new antihypertensive drug that antagonizes the deleterious effects provided by 

ouabain might be a specific pharmacological tool for the hypertension treatment. Thus, the aim of the present study was evaluate 

the effect of the rostafuroxin (ROSTA), an ouabain antagonist, on mortality, systolic blood pressure (SBP) and endothelial 

function in mesenteric resistance arteries (MRA) of DOCA-Salt rats. 

 

Methods and Results: 

 

Male Wistar rats, 42 days old, were anesthetized with a mixture of ketamine, xylazine and acetopromazine (64.9; 3.20 and 0.78 

mg/Kg, i.p.) for the right nefrectomy and after one week of recovery, these animals received deoxycorticosterone acetate plus 

water containing 1% of NaCl and 0.2% of KCl (DOCA-salt, N=9) or vehicle plus tap water (SHAM, N=12). After five weeks of 

DOCA-salt treatment, some of these animals were co-treated with ROSTA (1 mg/kg/day, gavage, N=10) for three weeks. SBP 

was measured by tail-cuff method before and weekly during all treatment. At the end of treatment, the 3rd branches of MRA 

were dissected and the rings mounted on a wire myography. Afterwards, the endothelium-dependent (Acetylcholine-ACh, 

0.01nM-30µM) and -independent (sodium nitroprusside-SNP, 0.1nM-300µM) relaxation were evaluated. Reactive oxygen 

species (ROS) generation was analyzed by dihydroethidium fluorescence and endothelial nitric oxide synthase (eNOS) and 

Cu/Zn-superoxide dismutase (SOD) protein expression were analyzed by Western-blot. The values are expressed as the mean 

response ± SEM and results were analyzed using the One-way ANOVA (pvs. SHAM; #vs.. DOCA). DOCA-salt treatment 

increased mortality by 31% and ROSTA co-treatment was effective in reducing this parameter to 24%. SBP was higher in 

DOCA-salt as compared to SHAM and partially reduced in ROSTA co-treated rats as compared to DOCA-salt and SHAM 

(SHAM: 112±2 vs. DOCA: 187±5* vs. ROSTA: 154±3*#mmHg). The relaxation induced by ACh in MRA from DOCA-salt rats 

was impaired as compared to SHAM. However, ROSTA co-treatment partially restore this response to SHAM levels (SHAM: 

92±2 vs. DOCA: 40±8* vs. ROSTA: 78±6# % of relaxation). On the other hand, the SNP-induced relaxation did not alter among 

groups. DOCA-salt treatment increases ROS generation in 60%* as compared to MRA of SHAM, while ROSTA co-treatment 

reduced it to 35%*#. Additionally, eNOS (53%*) and Cu/Zn-SOD (52%*) protein expression were reduced in MRA from 

DOCA-salt treatment rats and ROSTA co-treatment restored these changes to SHAM level. 

 

Conclusions: 

 

Taken together, these results confirm the deleterious effect of ouabain in DOCA-salt hypertension, since ROSTA reduced SBP, 

improved the endothelial dysfunction of the MRA and consequently increased the survival of animals. The improvement in the 

endothelial function observed in MRA was associated with an increment in synthesis and bioavailability of nitric oxide. 
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Objectives: 

 

Beneficial pleiotropic effects have been ascribed for statins during pulmonary hypertension, in part through a matrix 

metalloproteinases inhibition. Here, we investigated whether atorvastatin has beneficial hemodynamic effects during acute 

pulmonary thromboembolism (APT) and whether sildenafil (a well-established pulmonary vasodilator) improves these effects. 

We have also studied the involvement of oxidative stress, matrix metalloproteinases (MMPs), and neuthrophil activation. 

 

Methods and Results: 

 

APT was induced with autologous blood clots injected into the right atrium (500 mg/kg) in anesthetized male lambs pretreated 

with atorvastatin (10 mg/kg/day, subcutaneously; 1 week) or vehicle (dimethyl sulfoxide 10% subcutaneously). Sildenafil (0.7 

mg/kg intravenously) or saline infusions were performed 60 minutes after APT induction. Non-embolized control animals 

received only saline. Two-way (treatments X time) analysis of variance for repeated measures and Bonferroni post-test were used 

to compare hemodynamic parameters. Biochemical parameters were compared between groups by one-way analysis of variance 

followed by the Dunnett multiple comparisons test. A probability value < 0.05 was considered the minimum level of statistical 

significance. APT significantly increased pulmonary vascular resistance index (PVRI) and mean pulmonary artery pressure 

(MPAP) by approximately 310% and 258% respectively. While atorvastatin pretreatment attenuated these increases (~150% and 

153%, respectively; P 

 

Conclusions: 

 

Our results show that pretreatment with atorvastatin protects against the pulmonary hypertension associated with APT and that 

sildenafil improves this response. These findings may reflect antioxidant effects and inhibited neutrophils/MMPs activation. 

Keywords: acute pulmonary thromboembolism, atorvastatin, matrix metalloproteinases, pulmonary hypertension, sildenafil 
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Objectives: 

 

Advanced glycated albumin (AGE-albumin) induces macrophage cholesterol accumulation and reactive oxygen species 



generation which are conditions that elicit endoplasmic reticulum (ER) stress. We aim to evaluated ER stress and unfolded 

protein response (UPR) markers in macrophages treated with AGE-albumin and its interference in ABCA-1 protein levels and 

cholesterol efflux. 

 

Methods and Results: 

 

AGE-albumin was made by incubating fatty acid free albumin with 10mM glycolaldehyde (4 days, 37°C) and control albumin 

(C-albumin) with PBS alone. Mouse peritoneal macrophages were incubated for 8h with AGE-albumin (2 mg/mL) in the absence 

or presence of the ER stress inhibitor, 4-phenylbutiric acid (PBA; 2.5 or 5 mM) or the proteasomal inhibitor, MG132 (1&muM) 

to assess whether these pathways participate on ABCA-1 protein reduction under glicoxidation. ER stress and UPR markers were 

determined by immunoblot and ABCA-1 by immunocytochemistry and flow citometry. Apo-AI-mediated cholesterol efflux was 

measured in macrophages overloaded with acetylated LDL and 14C-cholesterol. Statistical analysis were performed by Student t 

test or one-way analysis of variance (ANOVA) and the Newman Keuls post test were utilized to groups. As compared to C-

albumin, AGE-albumin induced a time-dependent increase in the expression of Grp78, Grp94, eIf2α, ATF6 and ubiquitin, with a 

major increment at the 8 h treatment (respectively, 10, 377,6 and 12 times). PBA (2.5 mM) was able to reduce Grp78 expression 

induced by AGE-alb (n=4; p=0.0264). ABCA-1 protein content and cholesterol efflux to apo A-I were, respectively, 33% (n=6; p 

 

Conclusions: 

 

ER stress inhibition prevents the AGE-induced ABCA-1 loss and recovers the apo A-I mediated cholesterol efflux. Chemical 

chaperones, such as PBA, represent a promising tool to prevent atherogenesis in diabetes mellitus and in other carbonyl stress 

conditions. 

Keywords: Advanced glycation end products, ABCA-1, ER stress, reverse cholesterol transport, diabetes mellitus 
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Objectives: 

 

Therapeutic revascularization has been proposed as an alternative for the treatment of ischemic diseases. Angiotensin-converting 

enzyme (ACE) inhibitors are able to enhance ischemia-induced angiogenesis and improve progenitor cell function. ACE 

inhibitors were developed based on proline-rich oligopeptides found in the venom of Bothrops jararaca (Bj) previously known as 

bradykinin-potentiating peptides (BPP). However, the effect of Bj-BPP-7a and -10c on reduce blood pressure is unrelated to their 

ability for inhibiting ACE or potentiating bradykinin. Here, we evaluated whether Bj-BPP-7a and -10c, akin to ACE inhibitors, 

would affect hindlimb revascularization after ischemia. 

 

Methods and Results: 

 

Hindlimb ischemia was induced by permanent occlusion of the femoral artery of C57Bl/6 mice. The method of sodic fluorescein 



diffusion into the bloodstream after plantar cushion injection was used for evidence of ischemia. Animals received intraperitoneal 

(i.p.) daily injection of Bj-BPP-7a or 10c at the dose of 71 nmol/Kg and the control group received PBS vehicle. Treatment 

started 30 min. after artery occlusion. Animals were sacrificed either at day 3, for flow cytometry analysis of bone marrow cells 

and for vascular endothelial growth factor (VEGF) quantification by ELISA assay, or at day 14 post-ischemia for histological 

evaluation of vessel density of the ischemic muscle. All procedures described here had prior approval from the local animal ethics 

committee (CETEA-UFMG, license 253/08). Results: Daily treatment with Bj-BPP-7a or -10c enhanced the increase in capillary 

density caused by ischemia (7a: 2,850±180 and 10c: 3,160±491 vs PBS: 1,250±200 capillaries/mm2; pBj-BPP-10c, but not -7a, 

stimulated limb blood flow recovery (7a: 19±3, 10c: 9±2, and PBS: 19±2 minutes taken for fluorescence peak detection on 

systemic circulation; p
pos

c-Kit
pos

VEGFR2pos bone marrow progenitor cell population (7a: 0.7±0.09, 10c: 1.9±0.6, and PBS: 

0.7±0.09 % of mononuclear cell fraction; pBj-BPP-10c versus PBS, n=5/group), in VEGF levels in bone marrow (7a: 145±8, 10c: 

221±13 and PBS: 140±12 pg/mL; p 

 

Conclusions: 

 

Our data suggests that both Bj-BPP-7a and -10c have great proangiogenic capacity, although only Bj-BPP-10c is able to stimulate 

limb blood flow recovery, arteriogenesis and the number of bone marrow-derived vasculogenic cells. 
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Objectives: 

 

In diabetes mellitus (DM), advanced glycated albumin (AGE-albumin) reduces the apo A-I and HDL-mediated cholesterol efflux, 

inducing lipid accumulation in macrophages. We analyzed the role of AGE-albumin isolated from uncontrolled type 1 (DM1) and 

type 2 (DM2) DM subjects in the expression of genes associated with cholesterol removal in macrophages. 

 

Methods and Results: 

 

Serum albumin from control (C; n=12) and uncontrolled DM1 (n=13) and DM2 (n=11) individuals was isolated by FPLC and 

purified by alcoholic extraction. Macrophages were treated for 18 h with C, DM1 or DM2 albumin (1mg/mL) and total RNA 

extracted in order to perform microarray analysis (RNeasy Mini Kit; Agilent arrays; 44,000 probes). Data were normalized and 

probes differentially expressed > 2.0-fold were selected (Student t test + Benjamini-Hochberg with FDR correction, p 

 

Conclusions: 

 

In DM, AGE-albumin induces intracellular lipid accumulation by selectively modifying the expression of genes involved in the 



modulation of reverse cholesterol transport and cholesterol homeostasis. 
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Objectives: 

 

Catuaba is a fitoterapic medicine empirically used in depression and erectile masculine dysfunction, primarily due to its 

vasodilatation effects. Here, we intend to analyze its cardiac protector properties against myocardial injuries induced by 

ischemia/reperfusion. 

 

Methods and Results: 

 

Adult male Wistar rats were gavage feed with either Catuaba (treated; N=7) or filtered water (untreated; N=7) twice a day 

(total=200 mg/Kg/day) for 14 days. After this period, animals were sacrificed by CO2 inhalation followed by cervical dislocation. 

Then, hearts were rapidly removed and placed in a modified Langendorff apparatus. Coronaries perfusion with Krebs-Henseleit 

bicarbonate solution (KHB) was done through coronary ostia at a constant flow of 10 ml/min. Then, a control was recorded 

during twenty minutes. Afterwards, global ischemia was induced for 30 minutes followed by 2h of reperfusion. Our data have 

shown a significant decrease in infarct size in animals treated with catuaba versus untreated animals ( 15,45% vs 44,33%). 

Regarding the hemodynamic parameters, treated animals exhibited a striking recovery in developed pressure that started after 5 

minutes of reperfusion (61,31%±24,75) and was fully achieved 1 hour later (73.72%±16,06). In contrast, untreated animals had a 

small increase in developed pressure that reached only 23,47%±5,09 1h after reperfusion. Moreover, diastolic pressure was 

significantly decreased in treated animals (17,47±6,10mmHg) when compared with untreated ones (80,93 ± 20,59mmHg). Such 

effect was also observed with 5 minutes reperfusion and stabilized upon 1 hour of this maneuver.  

 

Conclusions: 

 

Our results suggested that the use of Catuaba in the aforementioned dose and duration gives to the heart significant protection 

against myocardial injuries induced by ischemia/reperfusion.  

Keywords: Catuaba , ischemia/reperfusion, Langendorff , myocardial injuries  
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Objectives: 

 

Anacardium occidentale L. (Anacardiaceae), commonly known as cashew tree, have been used in the Brazil and other countries 

folk medicine in the treatment of diverse disorders. A. occidentale L. is a plant widely used in our region against diarrhea, 

tonsillitis, bronchitis, arthritis, inflammation (Braz J Pharmacogn. 17: 572, 2007), and in the treatment of diabetes mellitus. The 

antimicrobial activities been confirmed. The antidiabetic and antiinflammatory properties also been validated (Indian J Pharm 

Sci. 72: 353, 2010). The aim of this study was to investigate the acute cardiovascular effects of the Anacardium occidentale 

leaves hexane extract (AOHE) in rats, by in vivo approach. 

 

Methods and Results: 

 

The plant leaves were dried, macerated in 8 L of methanol, powdered in a mixer grinder, concentrated under reduced pressure, 

the resulting extract (262 g) was eluted in hexane (1 L) and concentrated to dryness to obtain a mass of hexane extract (55 g) with 

the extraction yield of 1.83%. Male Wistar rats (300-350 g) were anesthetized with sodium pentobarbital (45 mg/kg, i.p.) and 

polyethylene catheters were inserted into the lower abdominal aorta and into the inferior vena cava for blood pressure 

measurements and administration of drugs, respectively. The results are presented as mean±standard error of the mean. The study 

was approved by the ethics committee of the Federal University of Alagoas (010151/2008-82). In conscious unrestrained rats, 

AOHE (0,5, 1, 5, 10, 20 and 30 mg/kg i.v., randomly, n=5) elicited immediate and dose-independent decreases in mean arterial 

pressure (MAP) (-19±2; -16±1; -23±2; -30±5; -32±3 and -25±4mmHg, respectively) associated with decreases in heart rate (HR) 

(-25±3; -15±3; -31±9; -58±2; -110±2 and -73±5bpm, respectively). The hypotensive responses to AOHE were significantly 

attenuated (0.5, 1 and 5 mg/kg i.v. only) after nitric oxide (NO) synthase blockade (L-NAME, 20 mg/kg i.v. n=5), nevertheless, 

bradycardia were reversed and produced tachycardia in the last dose (30 mg/kg i.v.). Pretreatment with methylatropine (2 mg/kg, 

i.v. n=5) significantly reduced the AOHE-induced hypotension and bradycardia were abolished. Pretreatment with 

hexamethonium (30 mg/kg, i. v. n=5) abolished the bradycardia and significantly reduced the hypotension (0.5 and 5 mg/kg i.v. 

only). 

 

Conclusions: 

 

These results suggest that in rats, treatment with AOHE induces dose-independent hypotension and bradycardia, which occurred 

independently. The hypotensive effect of AOHE is probably due to a peripheral vasodilation, at least partly secondary mediated 

through peripheral muscarinic receptor activation. The bradycardia appears mainly dependent upon the participation of 

parasympathetic pathway. 
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Objectives: 

 

We investigated if HDL is able to prevent the release of inflammatory markers by macrophages treated with advanced glycated 

albumin (AGE-albumin) and S100B calgranulin or lypopolissacharides (LPS). 

 

Methods and Results: 

 

Low endotoxin AGE-albumin was prepared by incubating albumin with 10mM glycolaldehyde and control (C) albumin with PBS 

alone (4 days,37°C). Cholesterol-enriched macrophages were treated with C or AGE-albumin (2mg/mL) in the absence or 

presence of HDL (100 µg/mL) for 72 hours. Then, cells were incubated with S100B (20 µg/mL) or LPS (1µg/mL), for 24 h. 

Cytokines were determined in culture media by ELISA. Macrophages treated with AGE-albumin presented a higher secretion of 

TNF-α. IL-6 and MCP-1 induced by S100B or LPS in comparison to cells treated with C-albumin. The S100B -induced TNF-α, 

IL-6 and MCP-1 secretion was respectively, 57% (p=0,0035; n=6), 72% (p=0,0032; n=6) and 50% (p=0,0007; n=6) reduced by 

HDL in macrophages treated with C-albumin, in comparison to the same incubations in the absence of HDL. In incubations with 

C-albumin and HDL, the secretion of TNF-α, IL-6 and MCP-1 induced by LPS was, respectively, 54% (p=0,0008; n=6), 58% 

(p=0,0057; n=6) and 42% (p=0,0024; n=6) reduced comparing to incubations in the absence of HDL. In treatments with AGE-

albumin and S100B, HDL was unable to reduce TNF-α and increased IL-6 (54%) and MCP-1(20%) (IL-6: p=0,0005; MCP-1: 

p=0,0412; n=6). The LPS-induced TNF-α and MCP-1 secretion was unchanged and IL-6 was enhanced (16%) by HDL in cells 

exposed to AGE-albumin (IL-6: p=0,015; n=6). 

 

Conclusions: 

 

HDL loses its anti-inflammatory property and even induces more inflammation in S100B or LPS- stimulated macrophages 

previously exposed to AGE-albumin. 
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Objectives: 



 

Metabolic Syndrome (MS) is a multifaceted condition, which is associated with a collection of disorders which contributes to 

cardiovascular risk. This syndrome is often accompanied by oxidative stress, which occurs when reactive oxygen species 

production is higher than the antioxidant capacity of the organism. Then, we evaluated the non-enzymatic antioxidant defense 

that includes ascorbic acid (vitamin C) and Non-protein thiols (NPSH) in patients with MS to better characterize the presence of 

reactive species in this pathology. 

 

Methods and Results: 

 

Thirty volunteer MetS patients were selected for this study and thirty control patients. They were aged between 35 and 65 years, 

both sexes and all subjects gave written informed consent to participate in the study. The protocol was approved by the Human 

Ethics Committee of the Health Science Center from the Federal University of Santa Maria, protocol number 98/10, Brazil. The 

Non-protein thiols were assayed in plasma by the method of Ellman (Arch Biochem Biophys, v. 82, p. 70:77, 1959) and Vitamin 

C analysis was made in serum by the method described by Jacques-Silva (J Biol Chem, v. 147, p. 399:407, 1943). Data were 

analyzed statistically using test-t. Differences were considered significant when the probability was P < 0.05. We observed that 

Non-protein thiols was significantly decreased in the MetS patients (0,60 ± 0,15), when compared with the control group (1,15 ± 

0,33); the same was observed with Vitamin C (27,65 ± 9,7 / 45,48 ± 9,8). 

 

Conclusions: 

 

The vitamin C counters free radicals and regulates vitamin E metabolism by recycling oxidized tocopherols and its decrease 

could be due to the increasing utilization of vitamin C as an antioxidant defense against reactive oxygen species. Similarly, non-

protein thiols, as GSH, play an important role in the antioxidant defense system by scavenging reactive species and regenerating 

other antioxidants, as vitamin C. Its decrease may serve as a marker of increased oxidation and an indirect sign of higher 

oxidative stress. Then, the elevated oxidative damage in MS patients can be evidenced by decreased the non-enzymatic 

antioxidant defense. 

Keywords: Metabolic Syndrome, cardiovascular risk, antioxidant capacity , Non-protein thiols , ascorbic acid  
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Objectives: 

 

Mesenteric ischemia is caused by a reduction in intestinal blood flow due to hypoperfusion. There are several complications 

related to ischemia and reperfusion (IR), including respiratory failure, releasing of inflammatory mediators, oxidative stress and 

increasing in microvascular permeability. However, the knowledge about the vascular adjustments caused by IR and whether 

there are differences between intestine and remote organs like lung vascular reactivity are not conclusive. Thus, the aim of this 

study was to elucidate the vascular reactivity adjustments caused by mesenteric I/R in rats on mesenteric and pulmonary arteries. 

 

Methods and Results: 

 

Male Wistar rats, 2.5 months old, were used. In line to induce the mesenteric I/R, rats were anaesthetized with ketamine, xilazine 



and acepromazine mixture (64.9; 3.20 and 0.78 mg/kg, respectively, i.p.) and the superior mesenteric artery was occluded, after 

45 min, the clip was removed and intestinal perfusion was recovered. After 2 hours reperfusion the animals were used to assess 

the vascular reactivity experiments (I/R, N=14). The control group consisted of rats submitted to the same surgical procedures but 

not the arterial occlusion (SHAM, N=8). Afterwards, segments of pulmonary and mesenteric arteries were mounted in an isolated 

tissue chamber and isometric tension was recorded. After a 45 min equilibration period, all rings were initially exposed to KCl 

(75 mM), to assess the functional integrity and the maximal tension developed. At the sequence, phenylephrine-induced 

contraction (PHE, 0.1 nM–30 mM) and endothelium-dependent vasodilatation induced by acetylcholine (ACh, 0.01 nM–100 

mM) were obtained in rings with intact (E+) and denuded (E-) endothelium. The results are expressed as the mean±SEM and 

were analyzed using the unpaired Student‟s t-test or two-way ANOVA, as appropriate (p 

 

Conclusions: 

 

The results demonstrated that although mesenteric I/R induce endothelial dysfunction in the mesenteric and remote arteries, it 

promotes a hyporeactivity only in pulmonary artery. Take together, we can suggest that the pulmonar vasculature is the main 

focus of the mesenteric I/R disease and that the endothelial cells are the target of this condition.  
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Objectives: 

 

Stress impairs cutaneous wound healing; however, it is unclear if sexual hormones (estrogens and testosterone) participate in 

alterations induced by stress on skin wound repair. Therefore, the aim of study was to investigate the role of sexual hormones on 

cutaneous wound healing of male and female chronically stressed mice. 

 

Methods and Results: 

 

Twenty Swiss female and male mice (2-3 months) were bilaterally castrated and 20 female and male mice were sham-castrated. 

Twenty-five days after castration, 10 castrated and sham-castrated animals of each gender were daily spun at 115 rpm for 15 

minutes every hour during 24 hours. Spinning started three days before wounding and lasted until euthanasia. Other 10 castrated 

and sham-castrated animals of each gender were not submitted to stress. All animals received a full-thickness excisional lesion (1 

cm2)on mouse dorsum. Wound area was measured soon after wounding, 7 and 14 days later to evaluate the wound contraction 

and re-epithelialization. Fourteen days after wounding, animals (n=10, each group) were killed and lesions were formalin-fixed 

and paraffin-embedded. Sections were stained with hematoxylin-eosin. This study was approved by the Commission of Ethic in 

the Research of Rural Federal University of Rio de Janeiro (n°087/2010). IN MALE mice, wound area was smaller in the 

control+sham group (7 days: 65% ± 1; 14 days: 13% ± 2) than in the stress+sham group (7 days: 77% ± 4; 14 days: 20% ± 1) 7 

and 14 days after wounding (p 

 

Conclusions: 

 

Testosterone contributes to impairment induced by stress on wound contraction, re-epithelialization and inflammatory infiltrate. 



However, estrogens inhibit the effects of stress on wound contraction, re-epithelialization and inflammatory infiltrate. 
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Objectives: 

 

Aim: Activation of P2X7 receptors by endogenous ATP contributes to the development of inflammatory hyperalgesia (Behav 

Brain Res 204; 77, 2009). Given the clinical importance of mechanical hyperalgesia in inflammatory states, the aim of this study 

was to investigate whether the activation of P2X7 receptors by endogenous ATP contributes to carrageenan-induced mechanical 

hyperalgesia and whether this contribution depends on the previous release of cytokines. The antagonist of the P2X7 receptor A-

438079 was co-administered with carrageenan in the subcutaneous tissue of the rat‟s hind paw and the mechanical hyperalgesia 

and the local concentrations of TNF-alpha, IL-1beta, IL-6 and CINC-1 were measured. 

 

Methods and Results: 

 

Methods: Male Wistar rats (2 months old, 200-250g) were used in this study and all experimental procedures were approved by 

the Ethics Committee in Animal Research at the UNICAMP (1389-1). The hyperalgesic responses were quantified by Randal 

Sellito and the local concentrations of TNF-alpha, IL-1beta, IL-6 and CINC-1 were measured by ELISA 3 hours after the 

administration of carrageenan in the subcutaneous tissue of rat‟s hind paw. Results: Carrageenan (300µg/paw) induced a 

mechanical hyperalgesia (Means±SEM 46.6±4.5g n=6) that was significantly reduced by the co-administration of A-438079 (100 

and 300µg/paw, 11.6±3.6g n=5 and 2.5±1.1g n=5, respectively, P0.05, Tukey test) significantly reduced carrageenan-induced 

mechanical hyperalgesia. The concentration of TNF-alpha (1227.55±127.3pg/mL n=8), IL-6 (5267.18±278.2pg/mL n=8) and 

CINC-1 (6872.64±1019.38pg/mL n=8) induced by administration of carrageenan in the subcutaneous tissue of rat‟s hind paw 

were significantly reduced by the co-administration of A-438079 (300µg/paw) (438.48±44.5pg/mL n=8, 2257.69±320.3pg/mL 

n=8 and 833.68±173.2pg/mL n=8, respectively, P0.05, Tukey test).  

 

Conclusions: 

 

Conclusion: These results indicate that activation of P2X7 receptors by endogenous ATP is essential to the development of the 

mechanical hyperalgesia induced by carrageenan. It is suggested that this essential role of P2X7 receptors in the development of 

the carrageenan-induced mechanical hyperalgesia is mediated by an indirect sensitization of the primary afferent nociceptors 

dependent on the previous release of TNF-alpha, IL-6 and CINC-1, but not IL-1beta. 
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Objectives: 

 

The ionotropic receptor TRPA1 belongs to the superfamily of TRP channels and is mainly expressed in nociceptive C fibers. 

Recent studies suggest an important role of TRPA1 in inflammatory nociceptive mechanisms. In this study, we asked if indirect 

mechanisms mediated by neuropeptide release and multiple inflammatory mechanisms contribute to nociception and hyperalgesia 

induced by activation of neuronal TRPA1 receptors. 

 

Methods and Results: 

 

Methods:Male wistar rats (200-250g) were used, according to the research ethics committee of the Federal University of Parana, 

by protocol nº 484. The specific TRPA1 receptor agonist allyl isothiocyanate (AITC, 50, 100 e 300 µg) or its vehicle (propylene 

glycol) was injected in the plantar surface of the rat‟s hindpaw. Overt nociception was evaluated by measuring the number of 

hind paw finches during 5 minutes. Hyperalgesia was evaluated by measuring mechanical nociceptive threshold using an 

electronic Von Frey algometer 90, 180 and 360 minutes, 6, 24 and 30 hours after AITC injection. The neuronal TRPA1 gene 

silencing (confirmed by western blot) was induced by lumbar (L5-L6) subarachnoid administration of ODN antisense for TRPA1 

during four days. The NK1 receptor antagonist, L-703,606 (76 µg), the inhibitor of prostaglandin synthesis, indomethacin (100 

µg), or their vehicle (0.9%NaCl) were co-administered with AITC. The mast cell degranulator, compound 48/80, was 

administrated in the paw during four consecutive days (1, 3, 10,10 µg /paw) before AITC injection. One-way or Two-way 

repeated-measure ANOVA followed by Tukey were used to determine significant (p ≤ 0.05) differences. Data are present as 

mean + E.P.M. Results: AITC induced a dose-dependent overt nociception and hyperalgesia. The dose of 100 µg of AITC 

induced maximal nociception (50,8 ± 6,3), compared with vehicle (4,8 ± 1,3) and hyperalgesia (showed as decrease in grams of 

mechanical nociceptive threshold (at 90 min: 35,0 ± 1,2, at 180min: 40,9 ± 24; at 360 min: 27,6 ± 1,2; at 24 hs: 13,3 ± 1,2 and at 

30 hs: 7,3 ± 1,2). Based on these results, 100 µg of AITC was used in the following experiments and hyperalgesia was evaluated 

at 90, 180 and 360 min. ODN antisense for TRPA1 receptors blocked AITC-induced overt nociception (15,0 ± 3,6) and 

hyperalgesia (at 90 min: 12,9 ± 1,6, at 180min: 5,4 ± 1,6; at 360 min: 4,5 ± 1,6), showing that AITC-induced nociception and 

hyperalgesia is mediated specifically by neuronal TRPA1 receptors. The NK1 receptor antagonist (26,7 ± 3,4), compound 48/80 

(18,0 ± 2,3) and indomethacin (15,8 ± 2,2) significantly decreased AITC-induced nociception. AITC-induced hyperalgesia was 

significantly decreased by the NK1 receptor antagonist (at 90 min: 16,8 ± 2,1, at 180min: 10,4 ± 2,1, at 360 min: 8,5 ± 2,1),  

compound 48/80 (at 90 min: 14,4 ± 2,1, at 180min: 9,0 ± 2,1, at 360 min: 0,9 ± 2,1) and indomethacin (at 90 min: 16,5 ± 2,2, at 

180min: 13,2 ± 2,2, at 360 min: 2,3 ± 2,2). 

 

Conclusions: 

 

These findings indicate that neuronal TRPA1 receptor activation induces nociception and hyperalgesia partially by indirect 

mechanisms mediated by neuropeptide release, mast cell degranulation and prostaglandin synthesis. 
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Objectives: 

 

Although some studies relate a vasoconstrictor effect of ropivacaine, this effect has not been seen in some clinical settings. 

Ropivacaíne is commercialized only as plain solution in concentrations varying from 0.2% to 1% for medical use and is not 

available for dental use. Bupivacaine, another long acting local anesthetic, is commercialized at 0.5% with 1:200,000 epinephrine 

for dental use. In order to evaluate the contribution of the addition of epinephrine to ropivacaine in a dental block, this study 

compared the anesthetic efficacy of two commercial ropivacaine solutions (0.5% ropivacaine and 0.5% ropivacaine with 

1:200,000 epinephrine) in the rat infraorbital nerve block (IONB) model. 

 

Methods and Results: 

 

Sixteen adult male Wistar rats (Rattus norvegicus) weighting 200 – 300g were divided into 2 groups of eight animals each. Group 

1 received 0.1 mL of 0.5% ropivacaine and group 2 received 0.1mL 0.5% ropivacaine with 1:200,000 epinephrine. The solutions 

were applied near to the infraorbital foramen on the right side. The duration of anesthesia was assessed by upper lip pinching 

every 5 minutes until observation of aversive response of the animal, indicating the end of anesthesia. Statistical analysis: Data 

were submitted to ANOVA and t test at 5% significance level. All the animals presented immediate anesthesia of the right upper 

lip after injection. The left side did not show upper lip anesthesia. The duration of anesthesia (mean ± standard deviation, in 

minutes) for groups ropivacaine and ropivacaine with epinephrine were, respectively 73.8 ± 11.9 and 139.4 minutes ± 25.6. 

Ropivacaine with epinephrine presented longer duration of anesthesia (p 

 

Conclusions: 

 

The addition of epinephrine to 0.5% ropivacaine significantly increases the duration of anesthesia in the rat infraorbital nerve 

block. 
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Objectives: 

 

EcTI (Enterolobium contortisiliquum trypsin inhibitor) is a Kunitz-type serine proteinase inhibitor assessed in tumor models 

blocked the proMMP-2 activation and decreased the plasminogen-induced proMMP-9 activation (Biol. Chem. 392: 327, 2011). 

Endometriosis is a chronic condition characterized by endometrial tissue outside uterine cavity (BMJ. 334:249, 2007). The events 

of endometriosis have been correlated to those described in cancer (Ginecol Obstet Mex. 76:549, 2008; Fertil Steril. 93:1637, 

2010). The relationship between altered patterns of expression of metalloproteinases and the pathogenesis of endometriosis is 

well described in literature. These alterations contribute to the invasion and, consequently, the growth of the lesions of 

endometriosis (Hum Reprod. 22:2120, 2007). This study targets the action of the proteinase EcTI in endometriosis cells. 

 

Methods and Results: 

 

ECTI was purified as previously described (Biol. Chem. 392: 327, 2011). The cell lines were maintained in Dulbecco‟s modified  

Eagle‟s medium (DMEM)/F12 medium with 5% fetal bovine serum. The effect of EcTI was tested on cell viability (colorimetric 

assay with MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide), cell adhesion in the presence of collagen I, IV 

or laminin, migration and cell invasion (transwell assay in chambers with filters coated with matrigel). EcTI did not reduce cell 

viability significantly, but decreased cell adhesion in the presence of collagen I (25%, 150μM) and collagen IV (10%, 150μM).  In 

the presence of laminin, EcTI did not affect the adhesion of endometriotic cells, but inhibited migration (20%, 100 mM, 48h) and 

invasion (60%, 100μM, 48h). 

 

Conclusions: 

 

EcTI is able to interfere with migration, adhesion and cell invasion, key events in the development of endometriosis (Am J 

Pathol.3:93, 1927). 
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Objectives: 

 

Oxaliplatin (OXL) is a third-generation platinum agent with potent citotoxic activity in several cancers, like colorectal, ovarian 

and lung cancer. The OXL toxicity profile differs from the other platinum compounds, Cisplatin and Carboplatin, including 

adverse effects as gastroenteric and hypersensitivity reactions, as well as fatigue, lung fibrosis and peripheral neuropathy, which 

is the aim of this study. Data from the literature also suggest that the OXL initial neurotoxic effect would be oxidative-stress 



dependent, on the peripheral tissues. Other works has shown a spinal target for this neurotoxic effect. The flavonoids Rutin (RT) 

and Quercetin (QC) have been described as cell-protecting agents because of its antioxidant action, as well as antinociceptive and 

anti-inflammatory effects. Based on this background, it was aimed to investigate the effect of the treatment with RT and QC upon 

OXL-induced sensory peripheral neuropathy in mice. 

 

Methods and Results: 

 

The study was approved by the Ethics Committee on Animal Research of the Federal University of Ceará (nº 2708). The OXL 

sensory neuropathy was induced, in male Swiss mice (25 – 30g), through 2 injections per week of OXL (1 mg/kg, i.v.) for 4.5 

weeks, total of 9 injections in addition to the evaluation of nociceptive tests weekly. Thermal allodynia was evaluated by tail 

immersion test in cold water (10°C) and plantar mechanical hypernociception by the Eletronic Von Frey test. Animals treated 

with OXL were divided in groups: a control group (pretreated with saline) and 3 groups treated with RT or QC (25, 50, 100 

mg/kg) intraperitoneal (i.p.), 30 min before OXL injections. Nociceptive tests were performed once a week, for 7 weeks. At the 

end of the experiment the spinal cords were removed and processed for histopathological and immunohistochemistry evaluation. 

Our results showed that the OXL reduced significantly (P 

 

Conclusions: 

 

Our results showed that RT and QC have antinociceptive effect in both thermal and mechanical tests, in addition to c-fos 

immunostaining inhibition by QC in OXL induced peripheral. In addition QC was able to inhibit iNOS immunostaining in the 

dorsal horn, indicating a possible mechanism involving NO. Although the preliminary data, they suggest that RT and QC have a 

neuroprotector effect, preventing the OXL-induced sensory peripheral neuropathy in the cancer chemotherapy. 
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Objectives: 

 

Chronic pain is a major health problem worldwide. New therapeutic targets for pain management as MAPKp38, TRPV1 and 

cannabinoid receptors have been described and motivate the search for new therapies. Cannabinoids, in general, have been used 

to treat pain for centuries. They diminish both acute and chronic pain reactivity. The antinociceptive activity of cannabinoid 

ligands is mediated by CB1 receptors, acting in the central and peripheral nervous systems. Studies show CB2 receptors involved 

in antinociception, modulating the release of pro-inflammatory mediators in non-neuronal cells located near of nociceptive 

neurons (Rev. Bras. Anestesiol. 58; 267, 2008). The aim of this study is to investigate the antinociceptive profile of a new series 

of N-acylhydrazones derivatives (NAH) structurally designed based on the cannabinoid ligand Win 55.212-2.  

 

Methods and Results: 

 



The antinociceptive activity was evaluated using the formalin-induced hipernociception and the hot-plate tests in mice. LASSBio 

derivatives (100 µmol/kg; p.o.) and the standard compound Win 55,212-2 (1mg/kg, i.p.) were administered 1h before the intra-

plantar injection of formalin 2.5% (20 µl/paw). The time that mice spent licking or biting the injected paw or leg was recorded 

and separated in two distinct periods: the first period (earlier or neurogenic phase) was recorded 0-5 min after formalin injection 

and the second period (later or inflammatory phase) was recorded 15-30 min after injection (Pain 51; 5, 1992). Central 

nociceptive activity was investigated using the hot plate apparatus maintained at 55 ± 1 oC. Mice were placed on the heated 

surface at 0, 30, 60, 90, and 120 min after oral administration of vehicle or test compounds and the time between placement and 

the first sign of paw licking or jumping was recorded as latency (Brain. Res. 273; 245, 1983) (n = 7-10 animals; *pt test and 

Anova two-way).Among the nineteen derivatives evaluated in the formalin test, we can highlight the derivatives LASSBio-1693 

that inhibited the 1st phase by 52%**, LASSBio-1468 that inhibited the inflammatory 2nd phase by 86%*** and LASSBio-1645 

that was able to inhibit the two phases by 41%* and 57%*, respectively. The cannabinoid agonist Win 55,212-2 inhibited by 

69%*** the 1st phase and 89%*** the 2nd phase. These three active derivatives were selected for the hot plate test and none of 

them showed central nociceptive effect. Functional assays with these compounds characterized in formalin test, in the presence of 

cannabinoid antagonists, are underway to characterize the involvement of the cannabinoid. 

 

Conclusions: 

 

This study revealed new NAH derivatives with significant antinociceptive activity, able to act in inflammatory pain. The lack of 

central antinociceptive effect in the hot plate test may be an advantage for these compounds since the majority of undesirable 

effects of cannabinoid drugs is given to this activity. 
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Objectives: 

 

The present study was undertaken to evaluate the anti-inflammatory effect of siaresinolic acid, a triterpene from Sabicea grisea, 

on carrageenan-induced pleurisy in mice. 

 

Methods and Results: 

 

Dried and powdered leaves (570 g) of S. grisea were subjected to extraction at room temperature with ethanol (90%), affording 

65 g of crude extract. After filtered and concentrated to dryness at 50°C under reduced pressure, the crude extract was partitioned 

with solvent of different degrees of polarity, thereby resulting in hydro-alcoholic (32.2 g), ethyl acetate (6.6 g), chloroform (6.4 

g) and hexane (9.5 g). The fraction of chloroform was fractionated on a silica gel column (70-230 mesh) resulting in the isolation 

of siaresinolic acid, called SA, that was identified based on NMR spectra. Swiss mice (20-30 g, n=6) were obtained from 

breeding unity of UFAL and the experimental protocols were submitted to the ethics committee and approved (n° 

23065.12614/2006-89). the pleurisy was induced by the intrapleural injection of carrageenan (300 µg/cavity) 1 h after the 

treatments and 4 h later, the exudates were collected to perform total and differential leukocyte counts, as well as the 

determination of exudates concentration and TNFα levels, were administered by intraperitoneal route (i.p.) 1h before stimulus. 



The statistical analysis involving two groups was carried out using Student‟s t test. ANOVA followed by Student–Neuman–Keuls 

test was used to compare three or more groups. P values of 0.05 or less were considered significant. Carrageenan-injected mice 

showed a significant leukocyte accumulation (11.2±1.6x10
6
 cells) and neutrophil (7.6±1.0x10

6
 cells) into pleural cavity. 

Pretreatment with SA (1.7x10
-5

, 1.7x10
-4

 and 1.7x10
-3

M) inhibited the total leukocyte counts (to 5.4±0.3x10
6
, 4.2±0.2x10

6
 and 

3.3±0.3x10
6
 cells, respectively) and neutrophils (to 2.1±0.3x10

6
, 2.2±0.1x10

6
 and 1.5±0.3x10

6
 cells, respectively) in carrageenan 

induced pleurisy. Indomethacin reduced the total leukocytes (to 3.2±0.4x10
6
) and neutrophils (to 1.2±0.1x10

6
). SA (1.7x10

-4
 and 

1.7x10
-3

M, i.p.) also reduced pleural exudates concetration of 52.4±4.9 µg/ml to 31.7±5.1 and 29.1±6.9 µg/ml, respectively. In 

addition, SA in the same doses, attenuated the TNFα levels of 164.5±50.9 pg/ml to 43.9±15.2 and 9.3±1.4 pg/ml, respectively.  

 

Conclusions: 

 

These results showed that triterpene siaresinolic acid shows promisin anti-inflammatory activity in the model of inflammation 

induced by carrageenan. Studies are underway to explain the possible mechanisms responsible for the activity. 
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Objectives: 

 

Cholesteryl ester transfer protein (CETP) is a glycoprotein that is known for the role it plays in the reverse cholesterol transport 

system; it is made in several tissues and is associated with HDL in blood. CETP remodels subfractions of HDL by transferring 

cholesteryl ester from HDL to apoB-containing lipoproteins in exchange for triacylglycerols. However, CETP may play a role in 

inflammation due to its partial structural homology with LBP (lipopolysaccharide binding protein) which is the LPS carrier 

protein involved in the innate immune response. CETP is present in fish, reptiles, birds, and mammals, but not in rats and mice. 

Present research analyzed the influence of CETP on the immune response. For this purpose we utilized mice C57BL6/J that 

expressed human CETP (huCETP) as compared to wild type mice (WT = do not express CETP) submitted to polymicrobial 

sepsis by cecal ligation and puncture (CLP). We measured the mice mortality rate, their CETP activity behavior, and the release 

of inflammatory mediators and leukocyte migration into the mice peritoneal cavity.  

 

Methods and Results: 

 

The ethics committee of the University of São Paulo Medical School approved this experimental protocol number 

1107/09.C57BL6/J male mice (N= 6 -15/group), age 8-12 weeks, approximate weight 25 g, expressing the huCETP gene and 

WT, were submitted to polymicrobial sepsis by CLP. The animal mortality rate was observed every 8 hours for 5 days. Mortality 

rates were 6.7% in huCETP mice and 40% in WT (Log rank test p=0.0267). After 48 h on CLP the plasma CETP activity 

measured as % transfer of 14C-Cholesteryl ester from HDL to apoB-LP increased significantly from 45.3 ± 7.8 to 68.6 ± 5.9 

(Mann Whitney test pMann Whitney test p = 0.0043), but did not vary in WT mice. After 48 h plasma IL-6 concentrations (pg/ml 

mean±SD) in huCETP and WT mice were, respectively, 107 ± 38 and 274 ±114 (Mann Whitney test pMann Whitney test 

p=0.008). Furthermore, it was a significant increased in lymphocytes in huCETP mice during 48 h as compared to 24 h (Mann 

Whitney test p=0.0238), but only in WT it was observed a significant decrease of peritoneal leukocytes during 48 h as compared 



to 24 h (Mann Whitney test p=0.0381). 

 

Conclusions: 

 

Our study with transgenic mice expressing huCETP indicates for the first time that CETP is an endogenous component involved 

in the first line of defence against an exacerbated production of proinflammatory mediators. Considering the limitation of the 

mouse model to human physiology, more evidences are required to comprehend the interrelation between infection/inflammation 

and CETP to help the development of new treatment strategies for polymicrobial sepsis in humans. 
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Objectives: 

 

The aim of this study was to evaluate the Antinociceptive and anti-inflammatory activity of the methanolic (ME), acetate (AE), 

hexanic (HE) and chloroform (CE) extracts obtained from Caulerpa mexicana and Caulerpa sertularioides. 

 

Methods and Results: 

 

These marine algae are found all over the world, mainly in tropical regions. Models such as the writhing test, the hot plate test 

and formalin-induced nociception test were used to evaluate antinociceptive activity in laboratory mice. The experiments were 

conducted on Swiss mice male and female adults (25-30 g) (n = 6), 6 to 8 weeks of age, using models of nociception and 

inflammation. The experiments were performed with the approval of the protocol by the local Institutional Ethics Committee-

UFAL (No. 26065.002260/2011-21). In the writhing test, all the extracts were administered orally at a concentration of 100 

mg/kg, p.o, and induced high peripheral antinociceptive activity, with a reduction in the nociception induced by acetic acid above 

60%. In the hot plate test, treatment with extracts from C. sertularioides (100 mg/kg, p.o.) did not significantly increase the 

latency of response, although the ME, AE and HE from C. mexicana showed activity in this model. This result suggests that these 

extracts exhibit antinociceptive activity. In the formalin test, it was observed that ME, AE, HE and CE obtained from C. 

mexicana reduced the effects of formalin in both phases. On the other hand only CE and AE from C. sertularioides induced 

significant inhibition of the nociceptive response in the first phase,while HE and ME induced significant inhibition of the 

response in the second phase. To better assess the potential anti-inflammatory activity of the extracts, the carrageenan-induced 

peritonitis test was used to test Caulerpa spp. extracts on cell migration into the peritoneal cavity. In this assay, all extracts 

evaluated were able to significantly inhibit leukocyte migration into the peritoneal cavity in comparison with carrageenan. 

 

Conclusions: 

 

These data demonstrate that extracts from Caulerpa species elicit pronounced antinociceptive and anti-inflamatory activity 

against several nociception models. However, pharmacological and chemical studies are continuing in order to characterize the 



mechanism(s) responsible for the antinociceptive action and also to identify the active principles present in the Caulerpa species. 
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Objectives: 

 

Silicosis is an occupational disease caused by inhaling silica particles. The disease is characterized by an acute inflammatory 

response followed by an intense fibrosis and granuloma formation in the lungs. There is no effective treatment for the disease 

until now. Type 4 phosphodiesterase is an enzyme present in many pro-inflammatory cells which specifically hydrolyzes cAMP, 

representing a promising therapeutic target for the treatment of chronic inflammatory dysfunctions. This study aimed to 

investigate the potential antiinflammatory and anti-fibrotic effects of the classical PDE4 inhibitor rolipram on the experimental 

model of silicosis in mice. 

 

Methods and Results: 

 

Male Swiss-Webster mice (25 g) were intranasally instilled with crystalline silica particles (10mg, 50 µL) and treated orally with 

rolipram (5 mg/kg), every other day, starting on day 21 up to day 28 post-silica provocation. Control animals were instilled with 

the same volume of saline. Twenty four hours later, lung function (resistance and elastance) and airways hyperreactivity to 

aerosolized methacholine were evaluated by invasive whole body plethysmography (Fine point, Buxco system). Animals were 

killed and the whole lung samples prepared for histology (H&E and Picrus Sirius stain) and cytokine/chemokine quantification 

(ELISA). All experimental procedures were performed in accordance with the guidelines of the Committee on Use of Laboratory 

Animals of the Oswaldo Cruz Foundation (L-034/09). We showed that 28-day silicotic mice had an increase in the basal levels of 

lung resistance and elastance as well as hyperreactivity to methacholine aerosolization as compared to control animals. In 

parallel, a marked fibrotic response with granuloma formation was noted in the lung tissue Treatment with PDE4 inhibitor 

rolipram suppressed the increase in lung resistance and elastance as well as airways hyperreactivity. Morphometric analysis 

evidenced a significant reduction of granuloma formation in the lungs with values of 38.2 ± 4.30 and 22.1 ± 4.74 (mean ± SEM) 

in silicotic non-treated (=6) and rolipram-treated (n=7) mice, respectively.The generation of the chemokines MCP-1 and MIP-2 

and of the cytokine TNF-&alpha was also sensitive to the compound.  

 

Conclusions: 

 

Our results show that treatment with rolipram was effective to inhibit alteration of lung function and fibrogenic response 

associated with silicosis in mice, indicating that the blockade PDE4 seems to be a promising target for the treatment of lung 

chronic fibrotic diseases such as silicosis.  
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Objectives: 

 

Stress impairs cutaneous wound healing. However, few studies demonstrate the effect of stress on skin tissue repair of male and 

female animals. Therefore, the aim of study was to investigate the effect of psychological stress on cutaneous wound healing of 

male and female mice. 

 

Methods and Results: 

 

Ten Swiss female and male mice (2-3 months) were daily spun at 115 rpm for 15 minutes every hour until euthanasia. Ten 

animals of each gender were not submitted to stress. All animals received a full-thickness excisional lesion (1 centimeter four 

square) on mouse dorsum. Wound area was measured soon after wounding, 7 and 14 days later to evaluate the wound contraction 

and re-epithelialization. Fourteen days after wounding, animals (n=10, per group) were killed and lesions were formalin-fixed 

and paraffin-embedded. Sections were stained with hematoxylin-eosin. This study was approved by the Commission of Ethic in 

the Research of Rural Federal University of Rio de Janeiro (n°087/2010). The wound area was smaller in the control+male group 

(7 days: 65% ± 1; 14 days: 13% ± 2) than in the stress+male group (7 days: 72% ± 4; 14 days: 17% ± 1) 7 and 14 days after 

wounding (p 

 

Conclusions: 

 

Psychological stress compromises the wound contraction, re-epithelialization and inflammatory cell infiltration in male cutaneous 

lesions, but does not compromise female cutaneous lesions. 
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Objectives: 

 

PPARy regulates both glucose metabolism and bone mass. Also, recent evidence suggests that the therapeutic modulation of 

PPARy with synthetic agonists activity may elicits undesirable effects on bone. However, there is no information regarding its 

natural agonist 15d-PGJ2, besides its excellent anti-inflammatory action. Thus, in the present study the effects of 15d-PGJ2 on 

osteoblastic cells were determined. 

 

Methods and Results: 

 

Osteoblastic cells (MC3T3) were cultured in an osteogenic medium in the presence of 1, 3 or 10 µM of 15d-PGJ2 during 21 days 

and alizarin and Von Kossa staining were employed. After 3, 24, 72 or 144h of culture, the mRNA were extracted for qPCR 

analysis of type-I collagen, osteopontin, osteonectin and RUNX expression. The variations of expression of proteins after 3 days 

in the presence of 15d-PGJ2 (type-I collagen, osteonectin, osteopontin and PPAR-y) were evidenced by indirect immune 

fluorescence method.In the presence of all 3 doses tested of 15d-PGJ2, alizarin and Von kossa areas were stained demonstrating 

the ability of the osteoblast differentiation. In all time-point analyzed, the mRNA of all 4 genes tested were up-regulated in the 

presence of 15d-PGJ2, but the peak was after 72h. Type-I collagen: 1µM (+108%), 3µM (+73%), 10µM (192%); Osteonectin: 

1µM (127%), 3µM (33%), 10µM (71%); Osteopontin: 1µM (55%), 3µM (34%), 10µM (40%) and RUNX: 1µM (44%), 3µM 

(123%) and 10µM (235%). The qPCR results were confirmed by the immunofluorescence staining. Interestingly, PPAR-y was 

not expressed suggesting an independent PPAR-y pathway. 

 

Conclusions: 

 

15d-PGJ2 is able to increase the activity of osteoblastic cells. 
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Objectives: 

 

Although morphine and other opioid-like drugs are considered the main option for the treatment of pain, undesirable effects 

induced by this class of drugs limits its use. Therefore, the search for new analgesic compounds has been constant. In this 

meaning, our group demonstrated that crotalphine, a 14 amino acid-peptide, induces a potent and long-lasting analgesic effect 

when evaluated in experimental models of acute and chronic pain. This effect is mediated by activation of peripheral kappa and 

delta opioid receptors. Despite presenting opioid activity, the amino acid sequence of crotalphine displays no homology to any 

known opioid peptide. In addition, preliminary results indicate that crotalphine does not directly activate opioid receptors, since 

the peptide did not displace binding of [3H] naloxone to opioid receptors in rat brain membrane homogenates (Eur J Pharmacol 

594; 84, 2008). Therefore, based on data from literature demonstrating a great interaction between opioid and cannabinoid 

systems (Proc Natl Acad Sci USA 102; 3093, 2005), the aim of this work is to characterize the mechanisms involved in the 

antinociceptive effect of crotalphine, evaluating the participation of cannabinoid receptors in this effect as well as the possible 

interaction of these receptors with the opioid system. 

 



Methods and Results: 

 

Male Wistar rats (160-180g, Butantan Institute) were used. All procedures were approved by the Institutional Animal Care 

Committee of the Butantan Institute (CEUAIB, protocol number 622/2009). Hyperalgesia was induced by prostaglandin E2 

(PGE2, 100 ng/paw). The antinociceptive effect of crotalphine (1 µg/kg, p.o.) was determined using the paw pressure test. The 

involvement of cannabinoid receptors was investigated using selective antagonists of these receptors (CB1, AM251, 80 µg/paw 

and CB2, AM630, 50 µg/paw). The participation of endogenous cannabinoid system was evaluated using the irreversible 

inhibitor of fatty acid amide hydrolase, the enzyme responsible for hydrolysis and inactivation of the endocannabinoids (MAFP, 

4 µg/paw). The contribution of endogenous opioids to antinociception induced by crotalphine was investigated using antibodies 

anti-beta-endorphin (5 µg/paw), anti-enkephalin (50 µg/paw) and anti-dynorphin A (1 µg/paw). The involvement of endogenous 

opioids was confirmed by measurement of beta-endorphin, met-enkephalin and dynorphin A release from skin tissue by enzyme 

immunoassays (Peninsula Laboratories). Our results demonstrate that both CB1 and CB2 receptor antagonists and antibody anti-

dynorphin A inhibited the antinociceptive effect of crotalphine. Local administration of irreversible inhibitor of fatty acid amide 

hydrolase, MAFP, enhanced the peripheral antinociception produced by low dose of crotalphine. In vitro enzyme immunoassay 

confirms that crotalphine induces the local release of dynorphin-A and this effect is blocked by CB2 receptor antagonist. 

 

Conclusions: 

 

These results indicate that both peripheral CB1 and CB2 receptors are involved in antinociception induced by crotalphine. This 

effect is dependent of endogenous opioids release, particularly dynorphin-A. 
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Objectives: 

 

Crotalphine (CRP), a peptide first identified and isolated from the South American rattlesnake Crotalus durissus terrificus 

venom, induces a long-lasting (2-5 days) analgesic effect mediated by activation of peripheral kappa and delta opioid receptors 

(Peptides 29;1293, 2008). Interestingly, the high effectiveness and long-lasting action of CRP is observed only in the presence of 

inflammation or tissue lesion, indicating that tissue sensitization is an important phenomenon for the expression of CRP effect. 

Despite these data, the effect of this peptide in experimental models of nociception that involve direct activation of receptors 

coupled to ion channels has not been evaluated yet. Data from the literature have demonstrated that transient receptor potential 

(TRP) channels are involved in nociception and that their activity can be modulated by peripheral opioid receptor agonists. The 

aim of this work is to investigate the possible analgesic effect of crotalphine in models of overt pain mediated by activation of 

TRPs and the role of previous sensitization to the action of this peptide. 

 

Methods and Results: 

 

All procedures were approved by the Institutional Animal Care Committee of the Butantan Institute (CEUAIB, protocol number 

742/10). Male Swiss mice (30-40 g) received an intraplantar (i.pl., 20 µl) injection of formalin (2%) or capsaicin (CPS; 0.03 or 1 

nmol/paw) or the corresponding vehicles. In the experiments of previous sensitization, mice received an i.pl. injection of PGE2 



(0.01 nmol/paw) 1 h before CPS (0.03 nmol/paw., sub-threshold dose) administration. Immediately after treatments, overt 

nociception [licking time (s)] was recorded for 5 min. Three hours after capsaicin or formalin injection, the development of 

allodynia was also evaluated, in the same animals, using the von Frey filaments (VFF). In this experiment, a 0.6 g VFF was 

applied (10 applications with a duration of 3 s each) to the plantar surface of the hind paw of the mice and the percentage of 

withdrawal response determined. The intraplantar administration of CPS or formalin 2% induced overt nociception and 

mechanical allodynia, as compared to controls. Overt nociception induced by CPS was blocked by capsazepin (30nmol/paw, i.pl., 

15 min before CPS), a TRPV1 receptors antagonist, confirming that the nociceptive response induced by CPS in dependent on 

activation of TRPV1 receptors. CRP (50-2000 µg/kg,), administered p.o. 1h before CPS (1 nmol/paw) or formalin (2%), reduced 

mechanical allodynia, without interfering with overt nociception induced by CPS. PGE2 (0,01nmol/paw), injected 60 min before 

CPS (0,03nmol/paw), significantly increased overt nociception and mechanical allodynia caused by CPS. The PGE2-induced 

increase in CPS nociception was reduced by CRP (200 µg/kg, p.o.). The antinociceptive effect of CRP was blocked by naloxone 

(s.c., 5 mg/kg), a nonselective antagonist of opioid receptors. 

 

Conclusions: 

 

The antinociceptive effect of crotalphine on capsaicin-induced TRPV1 stimulation depends on previous sensitization and 

involves activation of opioid receptors. These data confirm and extend previous findings from our group which demonstrated that 

the antinociceptive effect of CRP depends on sensitization/inflammation/lesion conditions and confirm the clinical importance of 

crotalphine as an analgesic agent. 
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Objectives: 

 

Crotalphine, a peptide first identified and isolated from the South American rattlesnake Crotalus durissus terrificus venom 

induces analgesic effect mediated by activation of peripheral ä- and ê-opioid receptors. The aim of this work is to characterize the 

analgesic effect of crotalphine in a new rat model of bone cancer pain induced by inoculation of Walker 256 carcinoma cells 

(4x106) into the rat femoral cavity. 

 

Methods and Results: 

 

The presence of alterations consistent with bone tumor implantation and metastasis was observed by histological analyses (femur, 

lung, spleen, kidney) on day 21 day after tumor cells inoculation. Bone metabolic alterations were determined by scintigraphy, 

using 99mTc-MDP, which is significantly concentrated in areas of osteogenesis. Femoral images were obtained before and 7, 14 

and 21 days after tumor cell injection. Bone cancer pain was characterized by the presence of hiperalgesia and allodynia, using 

the rat paw pressure test or von Frey filaments, respectively. Photomicrographs analyzed 21 days after femoral intramedullary 

injection of tumor cells, demonstrate the presence of tumor cells in the femur of animals and adjacent musculature. Incorporation 

99mTc-MDP was significant 7 (relation R/L= 1,87), 14 (relation R/L= 2,27 ), 21 (relation R/L= 3,56) days after tumor cell 



injection, suggesting the development of tumor into femoral cavity. Histopathological analysis also demonstrated the presence of 

tumor cells in the lung and spleen, but not in the liver and kidneys of the animals. The results indicate that cells inoculated into 

femoral bone marrow can spread to some organs, including lymphoid organs. Hyperalgesia and allodynia were detected on days 

1, 3, 7, 14 and 21 after cell inoculation. Interestingly, the paw withdrawal threshold in the von Frey test was reduced not only in 

the ipsilateral hind paw inoculated with the tumor, but also in the contralateral one, demonstrating the existence of bilateral 

allodynia (mirror-image pain). To evaluate the involvement of prostanoids in these nociceptive phenomena, Indomethacin (Sigma 

Chem. Co., USA, 4 mg / kg, iv), a cyclooxygenase inhibitor, was administered 3, 7, 14 and 21 days after tumor cell injection. 

Indomethacin only partially inhibited hyperalgesia and allodynia induced by bone cancer, indicating the involvement of 

prostanoids in bone cancer pain The contribution of protanoids is more significant within the first 3 days after cell injection, since 

at day 7 and 21 the inhibitory effect of indomethacin was significantly lower when compared to day 1 and 3 (60%). Crotalphine 

(8ìg/kg p.o) administered on day 21, blocked hyperalgesia, allodynia and mirror image pain. The analgesic effect was detected up 

to 2 days after peptide administration and was inhibited totally by Kappa and partially by Delta opioid antagonists, indicating the 

involvement of opioid receptors. Morphine, used as positive control, only partially inhibited allodynia (57%) and hyperalgesia 

(59%) caused by tumor development. 

 

Conclusions: 

 

These results indicate that intrafemoral injection of Walker 256 cells causes bone cancer and pain. Crotalphine induces a potent 

and long-lasting antinociception in this model of cancer pain, with higher efficacy as compared to standard analgesic drugs. 

Ethics Protocol: Comissão de Ética no uso de Animais do Instituto Butantan – CEUAB / Protocol number 437/07).  

Keywords: crotalphine , analgesia , bone cancer pain 
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Objectives: 

 

Activation of the transcription factor Nuclear Factor kappa B (NF-κB) results in the expression of numerous genes involved in 

the regulation of the innate and adaptive immune responses, and has been implicated as a key mechanism in chronic 

inflammatory diseases including rheumatoid arthritis (RA). The IκB kinases (IKKs) are key components in the signaling pathway 

by which proinflammatory stimuli lead to the activation of NF-κB. The most widely studied of the IKKs is IKK-β (Drug News 

Perspect 23(8); 483, 2010). Inhibitors of the kinase activity of IKK-β offer opportunities for intervention in RA, as well as other 

inflammatory disorders. In this work we evaluated the anti-inflammatory and antinociceptive profile of LASSBio-1524, a new 

compound designed as an inhibitor of IKK-β (European Journal of Medicinal Chemestry 46; 1245, 2011). 

 

Methods and Results: 

 

Male Swiss and C57/BL6 mice were used. All procedures were approved by Animal Ethics Committee of FMRP/USP (number 

091/2005). Hyperalgesia was induced in Swiss mice by carrageenin (Cg, 100 μg/paw) and prostaglandin E2 (PGE2, 100 ng/paw). 

The mechanical hypernociception was determined with a dynamic plantar aesthesiometer (Ugo Basile, Italy), the oedema was 

measured using a digital pachymeter and the neutrophil accumulation in the hindpaws was evaluated through the 



myeloperoxidase (MPO) activity. Arthritis was induced in C57/BL6 mice by the injection of methylated bovine serum albumin 

(mBSA 30 μg/10 μl) into the knee joint of pre-immunized mice (subcutaneous injection of mBSA 500 μg/100 μl of saline mixed 

with 100μl of complete Freud′s adjuvant, CFA on day ″0″ and ″7″). The articular hypernociception was measured using an 

electronic version of the von Frey test (IITC Life Science). The leukocytes recruitment was assessed directly in knee joint 

exudates. The i.p. administration of LASSBio-1524 (1, 10 e 100 μmol/kg), 1h before the Cg injection, reduced the 

hypernociception, oedema and the neutrophil migration to the hindpaws in 54, 44 and 72% respectively (controls: 4.57±0.49g, 

0.88±0.05mm and 208.4±39.1 MPO activity/mg tissue). The hypernociception induced with PGE2 was not altered with 

LASSBio-1524 treatment, as expected. The pretreatment with LASSBio-1524 (1, 10 e 100 μmol/kg, i.p.) was able to revert 

mBSA-induced mechanical hypernociception (78%, control: 4.0±0.4g) and inhibited the total leucocytes in 60% (control: 

15,2±1.0 leucocytes x 10 4/joint).  

 

Conclusions: 

 

In summary, the novel IKK-β inhibitor, LASSBio-1524, shows potent anti-hypernociceptive and anti-inflammatory activities in 

relevant biological assays. Further investigation of the pharmacological profiles of this novel compound is in progress. 

Keywords: anti-inflammatory, antinociceptive activity, IKK-β 
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Objectives: 

 

The aim of this study was to study the effects of linseed oil rich in n-3 and n-6 polyunsaturated fatty acids on cutaneous wound 

healing of chronically stressed mice. 

 

Methods and Results: 

 

Ten male Swiss mice (2-3 months) were daily spun at 115 rpm for 15 minutes every hour until euthanasia. Ten animals were not 

submitted to stress. Stressed and control animals (n=5, each group) were treated with 1.5g/kg of linseed oil by gavage and 

controls received only water (n=5, each group). Supplementation with linseed oil began one day before wounding and was 

continued daily until euthanasia. Three days after induction of stress, a full-thickness excisional lesion (1 cm2) was performed on 

mouse dorsum. Wound area was weekly measured to evaluate the wound contraction and re-epithelialization. Moreover, the body 

weight was weekly measured. Fourteen days after wounding, animals were killed (n=5, per group) and visceral fat and lesions 

were collected. This study was approved by the Commission of Ethic in the Research of Rural Federal University of Rio de 

Janeiro (n°095/2010). Seven and 14 days after wounding, body weight was greater in the control group (7 days: 35 g ± 1; 14 

days: 35 g ± 1) than in the stress group (7 days: 23 g ± 1; 14 days: 24 g ± 2) (p 

 

Conclusions: 

 

Supplementation with linseed oil reverses the effects of psychological stress on body weight, visceral fat, wound contraction and 



re-epithelialization in mice. 

Keywords: linseed oil, mice, psychological stress, skin, wound healing 
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Objectives: 

 

Based in the antinociceptive effect of a lectin from Lonchocarpus sericeus (Int Immunopharmacol. 7, 824, 2007) in inflamatory 

pain and its structural similarity with other legume lectins, it was investigated the antinociceptive effect of a lectin from 

Lonchocarpus araripensis (LAL) and the participation of the lectin domain in this effect 

 

Methods and Results: 

 

LaL was isolated and purified by ion exchange chromatography (DEAE-Sephacel). Swiss mice (25 – 30g) were maintained and 

handled in accordance with the principles recommended by our Institutional Ethical Committee (UECE No.10130208-8/40). The 

animals were pre-treated with LaL (1-10mg/kg) intravenously (i.v.) 30 min before tests. In the formalin test, animals received 

intraplantar (i.pl) injection of formalin 20μL (2.5% v / v) in the right hind paws and the time (seconds) that animal spent licking 

its paws was recorded at initial (F1: 0-5 min) and late (F2: 15-30 min) phases. In order to evaluate the participation of the opioid 

system, naloxone (13.7 μmol / kg) was injected intraperitoneally (i.p.) 15 min prior LAL. For the lectin domain involvement, 

LAL was incubated for 1h at 37° C with its binding sugar N-acetyl-glucosamine (GlcNac- 0.1M) before test. In the Hot Plate test, 

the reaction latency (time displayed before appearance of licking and shaking hind paws or jumping) of mice to thermal stimuli 

(55°C) was recorded before and after (30, 60, 90, 120, 150 and 180 min) LaL administration. Mechanical hyperalgesia was 

induced by i.pl injection of carrageenan (Cg, 300μg), bradykinin (BK, 10 εmol), serotonin (5-HT, 100μg), tumor necrosis factor 

alpha (TNF-α, 5 εg ) and prostagladin E2 (PGE2, 30 εmol) and assessed by the use of Von Frey filaments (0.8g). Additionally, 

the Rota Rod and Open Field tests were performed aiming to discard the lectin effect on motor coordination. Data were expressed 

as Mean ± E.P.M. and analyzed by ANOVA, followed by Bonferroni´s test, considering p 

 

Conclusions: 

 

The lectin of Lonchocarpus araripensis seeds presents antinociceptive effect via lectin domain in mice inflammatory pain models 

by peripheral mechanisms that exclude opioid system. 

Keywords: Lectin, Lonchocarpus araripensis, inflammatory pain 
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Objectives: 

 

The nitrergic system has controversial role in the literature of tissue regeneration. Previous works have demonstrated that 

systemic inhibition of nitric oxide synthase (NOS) activation induces impairment in the repair process. However, a local 

intervention could promote other effects than the systemic one proposed so far, due to the overarching role of this molecule. We 

investigated the role of local nitrergic modulation in tissue and functional recovery after tendon injury. 

 

Methods and Results: 

 

The right Achilles tendon of Wistar rats (300±40g) previously anesthetized was totally transected and subsequently sutured. The 

animals were divided into experimental groups: control, injury+saline (0,9%), injury+L- Nω-nitro-L-arginine methyl ester (L-

NAME-5mM) and injury+sodium nitroprusside (SNP-3mM). The products (80μl) were injected into the paratendinous region 

once every 2 days after tendon rupture. All animals were sacrificed on the 21th day. The study was approved by the Animal 

Research Ethics Committee of the Federal University of Pará (UFPA/BIO021-11). In order to access nitric oxide production 

Griess nitrite assay was used (n=10). Functional recovery was calculated by Achilles Functional Index (AFI) (J Orthop Res. 10: 

398, 1992) in 0, 7, 14 and 21 days (n=27). Tendons were also processed for histomorphological analysis (n=15). The body weight 

gain was also evaluated. Values are expressed as means ± S.D., compared by ANOVA. The experimental model indicated an 

increase at tissue nitrite values at 21 days after injury, corresponding to the chronic phase (0.594±0.2 μM/mg for control vs. 

1.097±0.11 μM/mg for injury rats, p<0.01). 

 

Conclusions: 

 

We demonstrated that local treatment with L-NAME significantly modified the evaluated functional parameters and accelerated 

the histomorphological recovery at the chronic phase. Since the increase of collagen organization speeds up tendon healing, 

earlier fiber organization in the L-NAME group was shown. Taken together our results suggest a positive effect of local 

suppression of NOS after rupture, contributing to tendon tissue regeneration. 

Keywords: Tendon injury, Nitric oxide, Functional recovery 
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Objectives: 

 

It is estimated that more than 73 million surgeries are performed annually in the United States and up to 75% of patients 

experience pain after surgery (Reg. Anesth. Pain Med 25:21, 2000). However, joint mobilization is a treatment approach 

commonly used by physical therapists for the management of a variety of painful conditions (Man Ther 12:118, 2007). This study 

examined the involvement of the peripheral opioid receptor in the antihypernociceptive effect of ankle joint mobilization (AJM) 

on the model of postoperative pain in mice. 

 

Methods and Results: 

 

All experiments were conducted using male Swiss mice (25-35 g). Experimental procedures were carried out in accordance with 

the National Institutes of Health Animal Care Guidelines (NIH publications No. 80-23), and were approved by the Ethics 

Committee of the Universidade Federal de Santa Catarina (protocol number PP00527). Groups of mice (n = 8) with a plantar 

incision (PI) were subjected to five sessions of 9 minutes of AJM (n = 8) in the ipsilateral hindlimb. The movement was applied 

at a Grade III as defined by Maitland. Control groups had only hand contact. To assess the participation of the opioid system in 

the antihypernociceptive effect of AJM 9 min, mice were pre-treated with an intraperitoneal (i.p.) or intraplantar injection of 

naloxone (a non-selective opioid receptor antagonist, 1 mg/kg or 5μg/site, respectively). After 20 min, the animals received ankle 

joint mobilization by 9 min. The mechanical hypernociception was evaluated using von Frey filament test at 15, 30 and 45 min 

after ankle joint mobilization. Control animals received 9 min of anesthesia and were assessed over the same intervals of time. 

The results show a significant difference between groups (incision vs. incision + AJM) for withdrawal response frequency 

occurred at 15 min (p < .001), 30 min (P < .001) and 45 min (P < .001) after AJM. Furthermore, two-way ANOVA revealed 

significant main effects of systemic naloxone (a non-selective opioid receptor antagonist, 1 mg/kg, i.p.) pretreatment in the 15-

min [F(1,26) = 5.75; P < .023], 30-min [F(1,26) = 4.76; P < .038], 45-min [F(1,26) = 13.89; P < .001] and AJM group at 15 min 

[F(1,26) = 45.80; P < .001] 30 min [F(1,26) = 30.77; P < .001], and 45 min [F(1,26) = 29.57; P < .001] and a systemic naloxone 

pretreatment x AJM interaction at 15 min [F(1,26) = 56.66; P < .001], 30 min [F(1,26) = 42.36; P < .001], and 45 min [F(1,26) = 

78.45; P < .001]. Post hoc analyses indicated that the pretreatment of mice with systemic naloxone prevented the 

antihypernociceptive effect produced by AJM (P < .001). However, two-way ANOVA revealed significant main effects of local 

naloxone pretreatment in the 15-min [F(1,24) = 86.38; P < .001], 30-min [F(1,24) = 26.29; P < .001], 45-min [F(1,24) = 58.71; P 

< .001] and AJM group at 15 min [F(1,24) = 29.32; P < .001] 30 min [F(1,24) = 55.50; P < .001], and 45 min [F(1,24) = 65.24; P 

< .001] and a local naloxone pretreatment x AJM interaction at 15 min [F(1,24) = 37.13; P < .001], 30 min [F(1,24) = 32.58; P < 

.001], and 45 min [F(1,24) = 70.37; P < .001]. Post hoc analyses indicated that the pretreatment of mice with local naloxone 

prevented (P < .001) the antihypernociceptive effect elicited by AJM 9 min.  

 

Conclusions: 

 

Thus, we demonstrated that joint mobilization produces opioid-dependent analgesia, presumably mediated by peripheral opioid 

receptors.  

Keywords: Hypernociception, Manual therapy, Mobilization, Opioids, Physiotherapy 
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Objectives: 

 

Ropivacaine (RVC) is an amino-amide local anesthetic (LA) enantiomerically pure (S-isomer), widely used in clinical practice. 

RVC presents relatively short duration of analgesia due to the transfer and redistribution from the site of injection. Drug- carriers 

such as 2-hydroxypropyl-â-cyclodextrin (HP-â-CD) and poloxamers (PL) have been adopted to reduce the redistribution of LA 

and increase their duration of action. Thus, the aim of this study was to evaluate the pharmacological activity of RVC with HP-â-

CD and PL, as well as to assess the local toxicity effect in comparison with its plain solution in rats. 

 

Methods and Results: 

 

The complex was obtained by mixing equimolar amounts of HP-â-CD and ropivacaine (RVC). Poloxamer 407 (PL407) or the 

mixture PL 407:PL 188 (1:1, 25 and 30%) were prepared by dispersion of RVC or RVC-HP-â-CD inclusion complex into the 

polymers at 4ïC. The antinociceptive activity was evaluated throughout the tail-flick test (n=7) and local toxicity throughout the 

test of paw edema (n=6) in male Wistar rats. Treatment with RVC: HP-â-CD inclusion complex, RVC with PL and RVC HP-â-

CD inclusion complex with PL increased the duration of the analgesic effects (p0.05). However, the formulations with poloxamer 

produced more intense tissue response when compared to RVC, RVC: HP-â-CD and saline (p<0.05). 

 

Conclusions: 

 

The use of ciclodextrins and poloxamer increased the anesthetic effect of ropivacaine. The addition of poloxamer in RVC 

formulations induced a higher alteration in paw volume than the poloxamer free formulations. 
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Objectives: 

 

Stingray accidents cause an intense pain followed by edema, erythema and necrosis formation. There is no specific treatment so 



far and therapy is based on administration of analgesic, antipyretic and anti-inflammatory drugs. The aim of this work was to 

study the edema formation, leukocyte recruitment and release of inflammatory mediators after the injection of Potamotrygon 

motoro stingray venom into footpad of mice, and the modulation using indomethacin and dipyrone. 

 

Methods and Results: 

 

The tissue that covered the stings of P. motoro was disrupted, homogenized with PBS, centrifugated and the supernatant (venom) 

was quantified by bicinchoninic acid method. P. motoro venom (2, 8 and 32 µg/ 30 µL) was injected into mouse footpad (Swiss, 

18 – 20 g, male) (n= 4 - 6) to evaluate edema formation, cell recruitment and inflammatory mediators release. The pratices were 

approved by the Institutional Animal Care Committee at the Instituto Butantan (CEUAIB, Protocol Number 635/2009). In order 

to assess pharmacological inhibition of these activities, dipyrone (200 mg/kg), indomethacin (4 mg/kg) or PBS (control) were 

injected (500 µL) i.p. 30 min before injection of venom into the mouse footpad. Edema formation was measured by 

plethysmography at 0.5, 1, 4, 24 and 48 h after venom injection. Edema was observed as soon as 30 min after venom injection in 

all doses tested, and at 48 h it was still detected in 8 and 32 µg doses. Both dipyrone and indomethacin could partially decrease 

this activity (15 - 20 %) mainly at early time periods (0.5 – 4 h). At 24 h, only indomethacin decreased the edema at 8 (50 %) and 

32 µg (35 %) doses. In an independent assay, the right paw of mice injected with P. motoro venom were processed and the 

supernatant was used to assess inflammatory mediators released (IL-6, MCP-1 and KC) using EIA kits, and cell pellets were 

recovered to perform cell counts. P. motoro venom stimulated leukocyte recruitment in all doses tested, especially neutrophils, to 

the local of injection, at all time periods analyzed. After 24 h, an increase in monocytes/macrophages was also detected. Dipyrone 

reduced (around 78%) leukocyte recruitment, especially at 1 h, in all venom doses tested. Besides, indomethacin inhibited 40 and 

80 % of leukocyte influx at 4 h in 8 and 32 µg doses, respectively. Inflammatory mediators releasing (IL-6, MCP-1 and KC) were 

already detected at 1 h after venom injection and augmented significantly at 4 hours, in relation to the control group (PBS). No 

significant levels of these inflammatory mediators were detected at 48 h. 

 

Conclusions: 

 

These results show that stingray accidents evoke a complex inflammatory reaction, with the involvement of eicosanoids, 

leukocyte recruitment and release of cytokines and chemokines. However, many studies are necessary to elucidate the 

mechanisms involved in stingray envenomation. 

Keywords: edema, inflammatory mediators, leukocyte influx, Potamotrygon, stingray 
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Objectives: 

 

Postoperative pain relief may facilitate patients‟ recovery. However, identification of the optimal perioperative treatment remains 

elusive, in part because the specific mechanisms leading to enhanced sensitivity to pain (allodynia and hyperalgesia) in 

postoperative patients is unclear (Anesthesiology.99:1023, 2003). The purinergic system, including ATP and its metabolite 



adenosine, plays a relevant physiological role in the control of pain at the peripheral and central level. There are four known 

subtypes of adenosine receptors (A1, A2A, A2B, and A3), and each one contains its own pharmacological profile, tissue 

distribution, and coupling effectors (Eur. J. Pharmacol.347:1, 1998). This study examined the involvement of adenosinergic 

receptors in postoperative pain model. 

 

Methods and Results: 

 

All experiments were conducted using male Swiss mice (25-35 g). Experimental procedures were approved by the Ethics 

Committee of the Universidade do Sul de Santa Catarina (UNISUL). Mice were maintained on a 12-h light– dark cycle with food 

and water available ad libitum. Plantar Incision: Mice (n=8) were anesthetized with 1.5% to 2% isoflurane delivered via a nose 

cone. After antiseptic preparation of the right hind paw with 10% povidone–iodine solution, a 5-mm longitudinal incision was 

made with a no. 11 blade through the skin and fascia of the plantar foot. The incision was started 2 mm from the proximal edge of 

the heel and extended toward the toes. The skin was apposed with a single mattress suture of 8-0 nylon. The suture was removed 

at the end of postoperative day 2. Control mice (n=8) underwent a sham procedure that consisted of anesthesia and antiseptic 

preparation, without an incision. The mechanical hypernociception was evaluated using von Frey filament (0,4g) test. To assess 

the participation of the adenosinergic system, mice were pre-treated with an intraperitoneal (i.p.) injection of adenosine (30mg/kg 

– a non selective adenosine receptors agonist, n=8) or saline (n=8). In another experiments the animals were treated with caffeine 

- a non-selective adenosine A1 and A2 receptor antagonist - in different pathways (i.p., 10mg/kg; intraplantar, 150 nmol/20µl, 

n=8); intrathecal, 150 nmol/5µl, n=8) 20 minutes before adenosine administration, to observe the involvement of adenosinergic 

receptors in different sites (peripheral and central). Adenosine administration was able to decrease the hypernociception induced 

by incisional pain, inhibition (I) of 69±10 (p 

 

Conclusions: 

 

Thus, we demonstrated that the activation of adenosinergic receptors (periphery and centrally) decreases the hypernociception in 

postoperative pain model in mice. 
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Objectives: 

 

Multiple sclerosis (MS) is an inflammatory autoimmune disease that induces loss of motor and sensory functions. Included in the 

alterations induced by MS, chronic pain is an important sympton, affecting between 50 and 80% of MS patients, interfering with 

many aspects of their lives. It is important to point out that MS has no cure, being the therapeutic approaches focused on stopping 

disease progression and cumulative neurological disability (Brain, behavior, and immunity 2009,23:92-100). Although the 

importance of pain symptoms to MS patients, only recently experimental studies were developed in order to characterize this 

phenomenon since motor dysfunctions difficult pain evaluation (Pain, 2004, 110:560–570). Experimental autoimmune 

encephalomyelitis (EAE) is an accepted animal model of MS that shares many features of the pathology observed in MS patients, 

including widespread CNS inflammation, demyelization and locomotor impairments. In the model of MOG35-55-induced EAE, 



it was observed that hypernociception appears before the onset of motor disability, allowing the study of these two phenomena 

separately (Journal of Autoimmunity 2003,20:51–61). The aim of this study is to evaluate the effect of crotoxin, a neurotoxin 

isolated from the venom of Crotalus durissus terrificus rattlesnake that displays antinociceptive, anti-inflammatory and 

immunomodulatory effects, in the pain and in symptoms progression of EAE. 

 

Methods and Results: 

 

All procedures were approved by the Institutional Animal Care Committee of the Butantan Institute (CEUAIB, protocol number 

757/10). EAE was induced by subcutaneous immunization of C57BL/6J mice (18-20 g) with 200 μl of an emulsion containing 

150 μg of MOG35–55 peptide and 400 μg of Mycobacterium tuberculosis extract in incomplete Freund‟s adjuvant oil. In 

addition, the animals received 150 ng of pertussis toxin i.p. on day 0 and day 2. Pain threshold was determined using an 

electronic pressure-meter test for mice. Motor activity was assessed using the rota rod test. Clinical signs of EAE were assessed 

according to the following score: 0, no signs of disease; 1, loss of tone in the tail; 2, hindlimb paresis; 3, hindlimb paralysis; 4, 

tetraplegia; 5, moribund. The pain threshold of the animals decreases at day 4, while the first sign of disease appeared at days 11–

12, coinciding with the onset of motor abnormalities observed in the rota rod. Crotoxin (40 μg/kg, s.c.) administered 5 days after 

imunization (1 day after onset of pain threshold alteration) was able to induce antinociception without interfering with clinical 

signs of EAE and motor disfunction. Interesting, when crotoxin was injected for 5 consecutive days, starting on day 5, it induces 

analgesia and also reduced EAE progression, observed by the delay on the onset and a lower mean of clinical signs. 

 

Conclusions: 

 

These results indicate that crotoxin is able to interfere with the EAE progression. 

Keywords: analgesia, crotoxin, EAE, multiple sclerosis, pain 
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Objectives: 

 

Motor cortex stimulation (MCS) has been widely used for treating patients with neuropathic pain resistant to other therapeutic 

approaches. We recently demonstrated that MCS reverses the mechanical hyperalgesia and allodynia in rats with peripheral 

neuropathy, changing the neuronal activation pattern of the nociceptive circuitry (Eur. J. Pain 15:268, 2011). We also showed that 

MCS inhibits the astrocyte and microglia activation and increases the immunolabel for the cannabinoid receptor type 1 (CB1) in 

the dorsal horn of the spinal cord (DHSC) of rats with peripheral neuropathy. The aim of the present study was to evaluate the 

participation of CB1 on MCS-induced glial inhibition in the neuropathic pain model. 

 

Methods and Results: 

 

Male Wistar rats (200-220 g) were submitted to chronic constriction injury (CCI) of the sciatic nerve. After one week, transdural 



electrodes were placed over the primary motor cortex in the area corresponding to right hind paw. On the day 14 after CCI, 

animals were injected with AM251, a CB1 antagonist (1 mg/kg/ 400 µ l; i.p.) or saline and, after 1 hour, they were submitted to 

cortical stimulation for 15 minutes (1.0 V; 60 Hz; 210 µ s). Paw pressure test was conducted under stimulation. False-operated 

and naive rats were used as controls (n=8 animals per group). After 1 hour of the nociceptive test, an immunofluorescence assay 

was performed to detect glial fibrillary acidic protein (GFAP, an astrocyte marker) and OX-42 (a microglial marker) in the 

DHSC. In animals with peripheral neuropathy, pretreated with saline, we observed a 60 %; decrease of the mechanical 

nociceptive threshold and an intense immunolabeling for astrocyte and microglia in the DHSC, when compared to control 

animals. MCS reversed the mechanical hyperalgesia and decreased bilaterally the glial cell immunolabeling in the DHSC, similar 

to the pattern observed in the control group. AM251 pretreatment blocked the MCS-induced inhibition, inducing a 50 %; 

decrease of the nociceptive threshold and a strong staining for spinal astrocytes and microglia, similar to what was observed in 

the DHSC of the rats with neuropathic pain. 

 

Conclusions: 

 

These results suggest that, at least in part, MCS inhibits spinal glial cell activation (which contributes to the induction and 

maintenance of the neuropathic pain) through the mobilization of the endocannabinoid system, via the CB1 receptor. These 

results contribute to a better understanding of the role of the motor cortex in the modulation of neuropathic pain and consequently 

to the improvement of therapeutic strategies for the treatment of persistent pain. 

Keywords: Astrocyte, CB1, Cortical stimulation, Microglia, Neuropathic pain 
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Objectives: 

 

The intestinal mucositis (IM) is a side effect of irinotecan (CPT-11), used to treat colorectal cancer. There is an incidence of IM 

associated with severe diarrhea in up to 25% of patients. However, the clinical management of these side effects is still partly 

ineffective. Calotropis procera is a plant found in Africa, Asia and South America, being so abundant in the Northeast of Brazil 

and has made an anti-diarrhoeal potential in animal models. The present work aimed to evaluate the anti-inflammatory and anti-

diarrhoeal effects of laticifer proteins (LP) from Calotropis procera in CPT-11-induced IM. 

 

Methods and Results: 

 

Animal handling and experimental protocols were registered on the Institutional Ethics Committee under number 24/09. Swiss 

mice (n = 10, 23 ± 2g) were treated for 4 days with saline (Sal, 5 ml/kg, i.p.) or CPT-11 (75 mg/Kg, i.p.). In other experimental 

groups, LP (1, 5 and 50 mg/kg/day, i.v.) was administered for 6 days, 30 min before the CPT-11. On the 7th day, we evaluated 

the diarrhea (by scores) and total leukocyte count (x103/mL). After sacrifice, the duodenum was collected for measurement of 

myeloperoxidase activity (MPO), morphometric analysis (villi/crypt), IL-1β level (pg/mL) and in vitro contractility (% 

contraction in relation to KCl 60mM). Regarding statistics we used ANOVA/Bonferroni‟s test or Kruskal-Wallis/Dunn. P 



 

Conclusions: 

 

The results indicate that LP from Calotropis procera shows a potent anti-inflammatory and anti-diarrhea activity in the model of 

IM induced by CPT-11. Further researches are being developed to explain the exact mechanism of these effects. 
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Objectives: 

 

Classically the control of melatonin nocturnal rhythm synthesis was considered exclusively dependent of adrenergic activation by 

daily light environmental oscillations. Recently it was proposed that pineal gland is either a target of endogenous factors like 

cytokines and hormones being directly implicated in the mounting and resolution of an inflammatory response 

(Neuroimmunomodulation 14; 126, 2007). In addition, rat pineal gland constitutively expresses the pivotal transcription factor of 

inflammatory responses, the nuclear factor kappa B (NFKB, Chronobiol. Int. 27; 52, 2010). The activation of NFKB impairs, 

while the inhibition of this transcription factor potentiates melatonin synthesis. Taking into account that the cytokine tumor 

necrosis factor (TNF) inhibits pineal melatonin synthesis in cultured pineal glands and nocturnal melatonin surge in humans, here 

we investigated the mechanism of action of TNF in rat pineal glands and isolated pinealocytes. 

 

Methods and Results: 

 

Animal experiments were previously approved by the Ethics Committee for Animal Experimentation (CEUA-IBUSP, license 

081/2008). Pineal glands were obtained from pre-pubertal female Wistar rats. The immune-like TNF-R1 expression was 

evaluated by immunohistochemistry in pineal frozen sections or immunocytochemistry in cultured fixed pinealocytes. The 

expression of iNOS and NFKBIA was analyzed by immunocytochemistry in cultured pinealocytes. The NFKB translocation was 

assayed in pineal nuclear extracts by electrophoretic mobility shift assay (EMSA) and its subunits were determined by super-shift 

assay. The TNF-induced nitric oxide production was detected by the DAF-FM DA fluorescent reaction. The pineal glial cells and 

pinealocytes were immunostained to TNF-R1. TNF (30 ng/mL, 5 min) induces nuclear translocation of NFKB in cultured pineal 

glands. Super-shift assay revealed that TNF (30-90 ng/mL, 5 min) promotes the translocation of p50/p50 and p50/RelA NFKB 

dimers. We confirmed the activation of this pathway in pinealocytes by analyzing the inhibitory protein NFKBIA. TNF (80 

ng/mL, 10 min) induces a reduction of NFKBIA immunostaining on pinealocytes (100% ± 3.5 to 30.1 % ± 2.0). TNF (80 ng/mL, 

2h) induces iNOS expression in pinealocytes leading to nitric oxide production. PDTC (25 µM, 30 min), an antagonist of NFKB, 

inhibited the TNF-induced iNOS expression. 

 

Conclusions: 

 

Both glial cells and pinealocytes express TNF-R1, and TNF induces the nuclear translocation of two distinct NFKB dimers, 

p50/p50 and p50/RelA. Although these dimers act through different mechanisms it‟s supposed that both converge to melatonin 



suppression. The lack of a trans-activating domain in the p50/p50 dimer suggests that it is responsible for the inhibitory effect on 

the transcription of the key enzyme of melatonin synthesis (arylalkylamine-N-acetyltransferase, Aanat). Meanwhile, p50/RelA 

promotes the expression of iNOS and the production of nitric oxide, which is known to inhibit the adrenergic induced melatonin 

production. Together, these data provide a mechanistic basis for considering pinealocytes as targets of TNF and reinforce the idea 

that pineal gland participates directly of the innate immune response. We can conclude that NFKB activation is directly involved 

in melatonin suppression by promoting different dimers recruitment. 
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Objectives: 

 

The present study aimed to determine the effect of sertraline in antihyperalgesia, assessed through the changes of sciatic nerve 

activity and its effects on cardiorespiratory parameters, using the model of formalin-induced inflammatory nociception in 

anesthetized rats. Serum levels of serotonin (5-HT) were also determined, in order to verify any possible influence of this 

bioamine on the effect of sertraline. 

 

Methods and Results: 

 

Male Wistar rats (250-300 g) were divided into 2 groups (n = 8/group): sertraline-treated group (3 mg/kg/day, i.p., for 7 days) 

and, saline-treated (control) group. All rats received injection of 5% formalin in the right hind paw (50 µL). The sciatic nerve 

activity (ScN) was recorded using a silver electrode connected to a Neuro Log apparatus, and cardiopulmonary parameters (mean 

arterial pressure, heart rate and respiratory frequency, assessed after arterial cannulation and tracheotomy, were monitored using a 

Data Acquisition System). Blood samples were collected from the animals and serum levels of 5-HT were determined by an 

ELISA method.The formalin injection promoted an increase in sciatic nerve activity (50.9±14.7 aU), respiratory frequency 

(5.25±5.0 cpm) and in serum 5-HT serum concentration (1162±125 ng/mL); after treatment with sertraline, however, a reduction 

was observed in the responses of all these parameters (20.1±7.2 aU, -10.1±4.0 cpm, 634±69 ng/mL, respectively). 

 

Conclusions: 

 

These results suggest that sertraline plays an analgesic role in formalin-induced nociception. Further understanding on this 

process may help in the development of peripherally acting analgesic drugs. 
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Objectives: 

 

Sleep in neonatal period is essential to brain development and the integrity of several neurobiological systems. Studies evaluating 

the consequences of sleep deprivation (SD) in newborn animals provide evidence on the neurobiology of sleep and its 

relationship with physiological variables, including the nociceptive system. Therefore, this study aimed to evaluate the 

nociceptive response of neonatal mice submitted to SD.  

 

Methods and Results: 

 

Male and female BALB/c mice at postnatal day 12 were randomly assigned to the following groups: control group (CTRL, 

n=5/sex), sleep deprivation (SD, n=5-6/sex), maternal separation (MS, n=3-5/sex), sleep deprivation associated to maternal 

separation (SD+MS, n=5/sex). All the manipulations were performed during 90 min. Neonatal mice were submitted to a noxious 

thermal stimulus (hot plate) to evaluate their nociceptive threshold after manipulations. Blood was collected for hormonal 

analysis. The experimental protocol was approved by the University's Ethical Committee for animal experimentation (#190/09). 

Data of nociceptive response were standardizing using Z score. The General Linear Model-GLM test was used to analyze the 

effect of SD and sex in the nociceptive response and corticosterone concentrations. The Duncan post hoc test was used when 

necessary. The level of significance was p 

 

Conclusions: 

 

Early life manipulations act differently in nociceptive system. Acute SD during the neonatal period is a stressful event able to 

inhibit the nociceptive response. This finding adds evidence about the importance of sleep during a critical period for the 

maturing of the nociceptive system.  

Keywords: sleep deprivation, neonatal period, nociceptive system, development, mice 
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Objectives: 

 

New p-nitro-phenilmaleimide (LASSBio-1410) was synthesized to provide alternatives for the treatment of chronic pain. The 

present work investigated the activity of LASSBio-1410 in antinociceptive protocols and the possible pain pathways involved. 

 

Methods and Results: 

 

Methods: The protocols were used in accordance to the Animal Care and Use Committee at Universidade Federal do Rio de 

Janeiro under the protocol number DFBCICB017. LASSBio-1410 were tested in Swiss male mice (20-25g) in the following 

antinociceptive protocols: 1. formalin inflammatory pain test - LASSBio-1410 (2, 3 e 4 mg/kg i.p.) was tested to evaluate the 

effect in inflammatory pain caused by intraplantar administration of formalin 2.5%. Reactivity of animals licking or biting the 

paw was observed before and after treatment of LASSBio-1410 and vehicle (DMSO). 2. Hargreaves inflammatory pain test - The 

analgesic activity was determined by measuring the time of withdrawal of the paw of the animal, when it is exposed to radiant 

light, before and after subcutaneous injection of carrageenan 1% in the plantar region after treatment with derivative. 3. Hot plate 

acute pain test - Mice were pretreated with LASSBio-1410 (4 mg/kg i.p.) and then exposed directly to a hot plate (52
o
C ± 0,5 

o
C). 

The reaction of the animal licking the paw was calculated as percentage of analgesic activity. Possible pain pathways involved in 

the antinociceptive effect were evaluated by pre-treatment with the following blockers: naloxone (2 mg/kg) an opioid receptor 

antagonist, CTOP (1 mg/kg) a highly selective, and potent μ opioid receptor antagonist; binaltorphimine (10 mg/kg) a selective 

Κ-opioid receptor antagonist; naltrindole (1 mg/kg) a highly selective non-peptide δ opioid antagonist; flumazenil (20 mg/kg) a 

benzodiazepine antagonist, non-selective. Results: The reactivity of animals in the neurogenic phase of the formalin test was 

reduced in a dose-dependent manner from 51.5 ± 5.5 s (DMSO) to 49.0 ± 3.5 s (LASSBio-1410 2 mg/kg); 38.4 ± 5.5 s 

(LASSBio-1410 3 mg/kg, P 

 

Conclusions: 

 

LASSBio-1410 promoted antinociception in inflammatory pain model possibly mediated by activation of GABAergic and opioid 

type delta receptors. 
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Objectives: 

 

Pneumonia is the major cause of sepsis in intensive care units. Sepsis is the result of the host response to microbial infection, and 

can be considered as an excessive systemic inflammatory response. Although lipoxins (LX) are lipid mediators with potent anti-

inflammatory actions, previous works show that pathogens may take advantage from the anti-inflammatory environment 



provided by LXA4. So, the aim of this study is to evaluate the role of LXA4 in the sepsis process. 

 

Methods and Results: 

 

All procedures were approved by CEUA/UFSC (PP00492). Pneumonia-induced sepsis was triggered by intra-traqueal inoculation 

of Klebsiella pneumoniae (4x10 8 CFU/animal) in Swiss mice. The mice received lipoxin receptor (FPR2/ALX) antagonist BOC-

1 (1 µg/kg; i.p.) soon after surgery and every 12h in survival experiment. Sham-operated animals were used as control. Six hours 

after sepsis induction, mice were sacrificed and bronchoalveolar lavage (BAL) and tissues were obtained for analysis. 

Neutrophils (PMN) influx to lungs from septic animals increased when compared to sham group. The animals exhibited a high 

degree of bacterial load in BAL, spleen and heart. Compared to septic mice, animals treated with BOC-1 exhibited increased 

PMN influx to the infectious focus and consequently a reduced bacterial load and dissemination. Interestingly, LXA4 levels in 

BAL from septic mice were higher compared to sham animals, and treatment with BOC-1 also increased survival rate. 

 

Conclusions: 

 

LXA4 levels are increased in sepsis and FPR2/ALX antagonist BOC-1 reduced bacterial load and improved survival. These data 

suggest for the first time that modulation of the endogenous anti-inflammatory mechanisms in the beginning of the sepsis process 

could be an interesting approach and should be better investigated. 
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Objectives: 

 

Nitric oxide (NO)-releasing compounds have been used as therapeutic agents and also as pharmacological tools to investigate the 

role of NO in several systems. Nicorandil [N-(2-nitroxyethyl)nicotinamide] has both the ability to release NO and open ATP-

dependent K+ channels and is used clinically for the treatment of angina (EL-MOSELBY, et al., Appl Biochem Biotechnol 2009, 

Mar; 152(3):449-459). Recently, the antinociceptive effect induced by nicotinamide in the experimental models of nociceptive 

and inflammatory pain was demonstrated (FRANÇA et al.,Eur J Pharmacol 2001, Jun 15;421(3):157-64). Thus, we aimed to 

investigate the effects induced by nicorandil (nicotinamide coupled to a NO donor) and its putative mechanisms of action in 

experimental models of nociceptive and inflammatory pain. 

 

Methods and Results: 

 

Nicorandil (50, 100 or 150 mg/kg) or nicotinamide (equimolar doses of nicorandil) were administered per os (p.o.) 1 h prior the 

s.c. injection of formaldehyde (0.92%, 20 µl) into the dorsum of the right hindpaw of male Swiss mice (25-30 g). Licking time 

was then monitored. Glibenclamide (30 or 60 mg/kg, p.o., -1h) or naltrexone (2 or 5 mg/kg, i.p., -30 min) were administered prior 

the administration of nicorandil to investigate the involvement of the ATP-dependent K+ channels or opioid receptors, 

respectively. The motor activity was investigated by using a rota-rod apparatus (14 rpm, 2 min). The results were analyzed by 

one-way Anova followed by Newman-Keuls test (p 

 



Conclusions: 

 

Nicorandil, but not nicotinamide, presented antinociceptive activity that was not associated to impairment of motor activity. 

Moreover, its mechanism of action involves opioid receptors but not ATP-dependent K+ channels. These results demonstrate the 

role of nicotinamide derivatives or NO-releasing compounds as pain modulators. The role of NO in the nociceptive processes is 

still under debate. 
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Objectives: 

 

Sleep and immunity show a reciprocal relationship. Immune system activation alters sleep pattern and sleep disturbances can 

affect immune function. It is well known that paradoxical sleep deprivation (PSD) leads to several physiological alterations, and 

in this work we investigated whether PSD could affect inflammatory response and survival in rats. 

 

Methods and Results: 

 

All experimental protocols were previously approved by The Animal Studies Ethical Committee of Universidade do Estado do 

Rio de Janeiro (CEUA/032/2010). Male Wistar rats (280g-350g) were divided in two groups: animals submitted to 96 hours of 

PSD by multiple platform method (n=48) or remained in control cages (CTRL group, n=48). After PSD procedure animals from 

both groups were submitted to carrageenan-induced pleurisy and sacrificed 2, 4 or 24 hours after carrageenan or sterile saline 

injection (n=8/group). Plasma and pleural exudate were collected 2, 4 and 24 hours after carrageenan injection to evaluate 

cytokine levels and leukocyte accumulation. PSD animals showed an increase in plasma levels of interleukin 6 (IL-6) and tumor 

necrosis factor-alpha (TNF-α) when compared to control rats (+265,3% and +264,7%, respectively, p≤0,05). Pleural exudates 

presented an increase in interleukin 1β (IL-1β) and IL-6 levels in both control and PSD animals that received carrageenan 

(+96,5% and +163,9% respectively, p≤0,05). The total number of plasma leukocytes did not change after carrageenan injection, 

but leukocytes recruited into pleural cavity increased progressively with time, reaching a maximum at 24 hours after carrageenan 

injection in both PSD and CTRL groups. However, no differences were observed between them. In another experiment the 

percentage of animal survival after Ceccal Ligation and Puncture (CLP) was evaluated. After CLP surgery was performed (CLP 

or SHAM groups, n=20/group) animals were submitted to 96 hours of PSD (n=10) or remained in control cages (n=10). A higher 

percentage of survival (93,2%, p≤0,05) was observed for animals submitted to both CLP and PSD when compared with animals 

submitted to CLP but with regular sleep (63,4%, p≤0,05). 

 

Conclusions: 

 

PSD increased plasma levels of proinflammatory cytokines such as IL-6 and TNF-α, but this increase was not accompanied by 

alterations in cell migration into the inflammatory site after carrageenan injection. However, PSD increased the survival in 

animals submitted to CLP procedure, what could be related with possible alterations induced by the increase in cytokine plasma 

levels observed after PSD. 
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Objectives: 

 

Fever is an essential component of host defense against environmental aggressors such as Gram negative bacteria. During this 

event, various cell types, activated in response to lipopolyssacharide (LPS), release different cytokines, including interleukin(IL)-

1β, IL-6, Tumor Necrosis Factor (TNF-α) and Macrophage Inflammatory Protein-1α (CCL3/MIP-1α) among others. These 

endogenous pyrogens act in the central nervous system to induce the release of central mediators such as prostaglandins (PGs). 

Currently the antipyretic therapeutics are restricted to the blockage of PGs synthesis. However there is an increasingly search for 

drugs that have fewer gastrointestinal and hemorrhagic effects and/or blood dyscrasias. We showed recently that costunolide 

obtained from Magnolia ovate (Kassuya et al., J.Ethnopharmacol., 124:369,2009) is antipyretic in mice. The main compounds 

found in this plant are costunolide and parthenolide (PTN) which share similar structures. The aim of this study was to evaluate 

the antipyretic action of PTN in rats. 

 

Methods and Results: 

 

Male Wistar rats (200 g) were implanted with data loggers (for measurement of body temperature) in the peritoneal cavity a week 

before the experiment under anesthesia. Body temperature (◦C) was registered every 15 min. The room temperature was kept at 

28°C. The methods were previously approved by Institutional Ethics Committee under protocol no. 384. On the day of the 

experiment the animals were treated with PTN (4.5, 15, 45 and 150 μg/kg, i.p.) or vehicle (DMSO 1%) and after 30 min they 

were injected with LPS (50 μg/kg, i.p.). PTN inhibited the febrile response induced by LPS in 69.68 and 57.93 % in the doses of 

45 and 150 μg/kg respectively. To be sure that the temperature reduction was due to an antipyretic effect of PTN and not from a 

hypothermic effect PTN (150 μg/kg, i.p.) and propranolol (20 mg/kg. i.p., positive control) were administered to the animals 

acclimatized at 28 and 18°C. PTN did not change body temperature of the animal in any ambient temperatures tested while 

propranolol decreased body temperature of the animals at 18  C (about 3°C, after 0,5h). To verify if PTN was acting primarily on 

the central nervous system (CNS) rats were implanted with a guide cannula in lateral ventricle (i.c.v.) and with data loggers in the 

peritoneal cavity one week before the experiment under the same anesthesia. On the day of the experiment, animals were treated 

with PTN (45, 150, 450 ng/2µl i.c.v.) or vehicle and after 30 min were also injected i.p. with LPS (50 μg/kg). At these doses, 

PTN was unable to change the febrile response induced by LPS. 

 

Conclusions: 

 

The results show that PTN reduces the febrile response induced by LPS at very low doses. This response seems to be related to an 

antipyretic rather than a hypothermic effect. However, PTN , at the doses tested, does not seem to have an antipyretic effect by 

acting on the CNS as the commonly known antipyretics. However, further studies are necessary to support this last conclusion. 
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Financial Support: CNPq and Fundação Araucária. 



 

 

 

Resumo:17-103 

ETHANOLIC EXTRACT AND CLOROFORMIC FRACTION OF COMBRETUM DUARTEANUM CAMBESS 

REDUCES OROFACIAL NOCICEPTIVE BEHAVIOR IN MICE 
 

Oliveira, G. F. 
1
; Souza, T. T. 

1
; Oliveira, M. G. B. 

1
; Santana, M. F. 

1
; Xavier, M. A. 

1
; Santana, M. T. 

1
; 

Barreto, R. D. S. S. 
1
; Agra, M. F. 

2
; Cabral, A. G. S. 

2
; Junior, L. J. Q. 

1
  

1
 UNIVERSIDADE FEDERAL DE SERGIPE, UFS 

2
 UNIVERSIDADE FEDERAL DA PARAÍBA, UFPB 

 

 

 

Objectives: 

 

To evaluate the antinociceptive effect of the ethanolic extract (EE) and cloroformic fraction (FCL) of Combretum duarteanum 

Cambess in formalin-, capsaicin- and glutamate-induced orofacial nociception on mice 

 

Methods and Results: 

 

Male Swiss mice (25-30 g), with 2-3 months of age, were used throughout this study. Mice (n = 8/ per group) were pretreated 

with EE or FCL at doses of 100, 200 and 400 mg/kg (i.p.), 30 min before of the tests. In all models, nociception was quantified at 

those periods by measuring the time (s) that the animals spent face-rubbing in the injected area with its fore- or hindpaws.The 

experimental protocols were approved by the Ethics Committee on Animal Research at the Federal University of Sergipe (CEPA: 

17/10). The results were analyzed using ANOVA followed by post-Tukey test, were considered significant at p < 0.05. In the 

formalin test, was found that both the EE and the FCL reduced orofacial nociception in first phase of the test (54.19%, 50.92%, 

54.4%) and (57.47%, 77.71%, 89.16%), p < 0.001, respectively, at doses of 100, 200 e 400 mg/kg. In second phase, EE and FCL 

were also effective to reduce orofacial nociception (96.58%, 83.11%, 84.25%; p < 0.001) and (34.35%, p < 0. 01; 84.06% and 

98.48%, p < 0.001), respectively, at doses of 100, 200 and 400 mg/kg. In glutamate-induced orofacial nociception, EE and FCL 

produced a significant reduction in orofacial nociceptive behavior (72.72%, 83.21%, 95.69%) and (54.31%, 61.88%, 65.61%) 

with p < 0.001, respectively. In the test of nociception induced by capsaicin, EE and FCL significantly reduced, painful response 

(65.47%, 85.53%, 96.18%) and (66.03%, 82.17%, 94.28%), p < 0.001, respectively, at all doses tested. 

 

Conclusions: 

 

Our results suggest that Combretum duarteanum might represent important tool for treatment of orofacial pain. 
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Objectives: 

 

In previous studies we have shown that antigen sensitization performed 7 days after ovariectomy (OVx) reduces pulmonary 

inflammation in a model of experimental acute asthma. So far, clinical and experimental data seem to implicate female sex 

hormones (FSH) on lung inflammatory phenomena. In this study we investigated the effects of FSH on cell recruitment to the 

lung, on the release of TNF-α, IL-13 and IL-10 by lung cells and on the ex-vivo mice tracheal responsiveness to methacholine 

(MCh). 

 

Methods and Results: 

 

Female Balb/c mice (mean b.w. 20 g) were ovariectomized (OVx) or falsely operated (Sham-OVx) on day 0, sensitized with 

ovalbumin (grade V OVA/alum) on day 7 and challenged with OVA (grade V) once a day for 15 min on days 14, 15 and 16. 

Twenty-four hours after the last challenge mice were killed in excess of ketamine and xylazine and bronchoalveolar (LBA) 

lavage was performed. Tracheal rings were removed and suspended in an organ bath system and the isometric contractions to 

MCh were assessed. Next, cumulative dose-response curves to MCh were constructed. The cytokines TNF-α, IL-13 and IL-10 

were measured in samples of pulmonary explants using Duo Set (R & D System) kits for ELISA. Upon OVx, cellular recruitment 

to the lungs, release of TNF-α and of IL-13, and the tracheal responsiveness were all reduced. On the other hand, OVx 

significantly increased the levels of IL-10. 

 

Conclusions: 

 

In our experimental conditions FSH seem to exacerbate inflammatory lung phenomena, mainly by enhancing TNF-α and IL-13 

levels and reducing anti-inflammatory cytokines (IL-10). Thus, FSH may be importantly involved with the cellular and smooth 

muscle events observed in certain lung pathological states, e.g. asthma. 
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Objectives: 

 



The 23 kDa trypsin inhibitor DMTI-II was purified from the seeds of Dimorphandra mollis, a widespread Leguminosae-

Mimosoidea tree found in the avannah-like ecosystem of central Brazil. A previous study showed that DMTI-II increase the 

microvascular permeability in rats by mechanisms involving in vivo mast cell degranulation with the participation of other 

inflammatory mediators such as neuropeptides, bradykinin and prostaglandins. More recently, DMTI-II was shown to be able to 

attract to attract leukocytes into the rat peritoneal cavity by inflammatory mechanisms involving the participation of 

cyclooxygenase-2 and lipoxygenase-derived metabolites, PAF, substance P and nitric oxide. Among the leukocyte types in rats 

under exposure to DMTI-II, eosinophils were seen infiltrating the peritoneal cavity as early as 4 h after injection. This early 

eosinophil infiltration in response to DMTI-II was unexpected since this cell type plays a critical role in allergic inflammatory 

conditions, and is usually recruited into tissues after 24 to 48 h after allergen exposure. We have evaluated here the capacity of 

DMTI-II to enhance the allergic pulmonary inflammation, using a classical model of sensitization and challenge with ovalbumin 

(OVA) that mimics the allergic asthma in humans; we designed experiments to evaluate the capacity of DMTI-II to produce or to 

exacerbate the allergic pulmonary inflammatory reaction. We have followed over time the leukocyte trafficking from bone 

marrow to peripheral blood, and their recruitment into the airways of rats exposed to DMTI-II.  

 

Methods and Results: 

 

Male Wistar rats were sensitized and challenged with ovalbumin (OVA). At 2 to 16 h prior to OVA challenge, animals were 

exposed to DMTI-II (10 µg). Bronchoalveolar lavage fluid (BAL), circulating blood and bone marrow were examined at 24 h 

post-OVA challenge. Challenge with OVA significantly increased the influx of total inflammatory cells, neutrophils and 

eosinophils in BAL and lung tissue. Pre-exposure to DMTI-II potentiated the total inflammatory cells and neutrophil recruitment 

(p 

 

Conclusions: 

 

In summary, our study shows that DMTI-II itself presents granulocytopoietic activity, and enhances allergen-induced neutrophil 

and eosinophil mobilization from bone marrow to lung tissues that is accompanied by enhanced IL-4 production. 
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Objectives: 

 

The aim of this study was to investigate the effects of OVA sensitization and challenge on EO lineage in ob/ob mice. 

 

Methods and Results: 

 

All animal procedures and the experimental protocols were approved by the Ethical Principles in Animal Research. Wild-type 

(WT) and ob-ob mice were sensitized with two s.c. OVA injections mixed with Al(OH)3 at 7-day intervals. Mice were 

intranasally challenged with OVA twice a day. At 24-72 h after OVA challenge, EO counts in blood, bronchoalveolar lavage 

fluid (BALF) and bone marrow (BM) were carried out. Lungs were collected for histological analysis, and Th2 cytokine levels 

were measured in BALF. In WT mice, intranasal challenge with OVA significantly increased (p 

 



Conclusions: 

 

We showed that obesity increases EO counts in lung parenchyma, and enhances the allergic eosinophilic influx to lung by 

mechanisms involving up-regulation of TNF-á and IL-10. 
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Objectives: 

 

Holothurians are sea animals belonging to Echinoderm phylum and to Holothureoidea class. Lectins are proteins of non-immune 

origin that contain at least one non-catalytic domain that binds reversibly and specifically to oligosaccharides. Lectins have been 

isolated from several invertebrates, in which they present haemagglutinating, anti-HIV, antibacterial, mitogenic, cytotoxic, and 

other activities. The aim of this study is to evaluate possible antinociceptive and anti-inflammatory effects caused by the lectin 

isolated from sea-cucumber Holothuria grisea (HGA). 

 

Methods and Results: 

 

HGA was purified from adult specimens of Holothuria grisea which were collected in Cear¨¢-Brazil. Animal handling and 

experimental protocols were approved by the Institutional Ethics Committee under number 60/09. The anti-inflammatory activity 

was evaluated through of neutrophil migration (NM) to peritoneal cavity induced by indirect chemotactic agent Carrageenan (Cg) 

in male Wistar rats (n=05; 180-220g). HGA (0.1 or 1 mg/kg i.v.) was administered 30 min before Cg- 500¦Ìg/cavity i.p. The 

control groups received Cg and saline. Rats were sacrificed 4h after Cg injection. We observed a severely decreased of NM. This 

inhibitory effect was 68% at dose of 1mg/kg. The antinociceptive activity was evaluated in male Swiss mice (n=08; 20-25g) by 

applying the tests of acetic acid-induced writhing, formalin, and hot-plate. In these tests, the mice were treated with saline, HGA 

(1 or 10 mg/kg i.v.) or morphine (5 mg/kg s.c.), 30 min. before the experiment. In the acetic acid-induced writhing test, a 

significant antinociceptive effect was observed by treatment with HGA (0.1, 1 and 10mg/kg), reducing the number of 

constrictions in 27%, 90% and 84% respectively. In formaline test, HGA showed antinociceptive effect only in the inflammatory 

phase. The percentual reductions were 69% compared with the control group (saline). HGA did not show any nociceptive effect 

in hot-plate test. Rota Rod and open- field test were performed in order to study a possible activity of HGA on the locomotor and 

motor system, respectively. In these tests, the mice were treated with saline, HGA (1 or 10 mg/kg i.v.) or Diazepam (5 mg/kg i.p.) 

30 min. before the experiment. HGA did not alter animals¡¯ behavior. Statistical analysis was performed by ANOVA followed 

by Bonferroni¡¯s test or ANOVA followed by Student Neuman-Keuls. 

 

Conclusions: 

 

In this work, it was demonstrated that the lectin of HGA has anti-inflammatory activity on carrageenan-induced peritonitis model 

and an important antinociceptive activity in classic models of nociception. However, it is necessary further studies to elucidate 



the exact action mechanism of this lectin. 
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Objectives: 

 

Neutrophil migration is an important event to the development of the inflammatory response. During the last decades the role of 

the complex B vitamins has been reviewed and there are evidences supporting anti-inflammatory properties of the nicotinic acid, 

a component of vitamin B3. In this study we assessed the effects of nicotinic acid on neutrophil recruitment in the pleural cavity 

of mice. Additionally, we evaluated the microcirculation of the murine cremaster muscle using intravital microscopy. 

 

Methods and Results: 

 

Methods:Male BALB/c mice (4-5 weeks / 25-30g) were treated with nicotinic acid per os (p.o.), 0.2 mL, (NIA, 150, 300, or 600 

mg.kg-1) 30 minutes before and 1h after challenge with an intra pleural (i.pl.) injection of carrageenan (Cg, 200 µg/cavity), 0.1 

mL. Neutrophil migration was assessed 4h after the challenge through pleural wash. To perform the intravital microscopy studies, 

BALB/c mice were anesthetized and the cremaster muscle preparation was used. BALB/c mice were pretreated with nicotinic 

acid (600 mg.kg-1) 30 minutes before and 1h after challenge with carrageenan (100 µg directly added to cremaster muscle). 

Rodamine 6G (0,1mg/ml; i.v.) was injected prior to light fluorescence microscopy. The number of rolling and adherent 

leukocytes was determined offline during video playback analysis. The cremaster muscle was used for histological evaluation. 

Results:Pretreatment with nicotinic acid (600 mg.kg-1) inhibited neutrophil recruitment induced by carrageenan (PBS, 6.0 ± 

2.2***; Cg, 46.9 ± 4.9; Cg + NIA, 23.69 ± 4.7*). Posttreatment with nicotinic acid 2h after challenge with carrageenan was 

unable to inhibit the neutrophil migration (PBS, 0.4 ± 0.2***; Cg, 28.9 ± 3.8; Cg + NIA, 23.5 ± 4.6). Nicotinic acid also inhibited 

the rolling of neutrophils (PBS, 69.0 ± 17.1; Cg, 137,5 ± 6.1; *Cg + NIA, 75.0 ± 18.0*cells/min) and neutrophil adhesion (PBS, 

5.6 ± 0.6; Cg, 29.5 ± 4.4; *Cg + NIA, 8.5 ± 3.5* cells/100 µm). Values are expressed as Mean ± SEM x 103 neutrophils/cavity 

*p<0.05,**p<0.01,***p 

 

Conclusions: 

 

Nicotinic acid treatment inhibits the neutrophil migration evocated by carrageenan at a microcirculation level, through a 

mechanism involving the adhesion molecules inhibition, both expressed on the neutrophils surface or on the vascular epithelial. 
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Objectives: 

 

Adenosine deaminase (ADA, EC 3.5.4.4) is an enzyme that participates in the degradation of purines by catalyzing the 

deamination of adenosine (or deoxy-adenosine) to form inosine (or deoxy-inosine) and ammonia. Adenosine is an important 

endogenous anti-inflammatory agent that has a suppressive action on almost every cell of the immune system. ADA levels are 

altered in several diseases (typhoid, leishmaniasis, viral hepatitis, AIDS), but its activity is related to the diagnosis of extra-

pulmonary tuberculosis. In humans, it is expressed in three isoforms (ADA1, ADA1-CD26, ADA2). Schistosomiasis is a disease 

caused by active penetration of cercariae of Schistosoma mansoni in the skin and mucous membranes. After 3 days of infection, 

schistosomiasis and are carried to the lungs and after the second week can be found in the vessels of the liver and later in the 

hepatic portal system. The aim of this study was to assess the levels of ADA activity in the liver of animals infected with S. 

mansoni. 

 

Methods and Results: 

 

The animals (Swiss male mice, ~ 20g) were infected with ± 25 cercariae of S. mansoni (sc, LE strain / Schistosomiasis Research 

Unit / UFMG) and divided into groups (n=5) according to the time of infection (t = 0,1,2,3,4,5,6,7,8 ,9 and 18 weeks). The 

animals were anesthetized (chloral hydrate, 4%, ip), and had the blood plasma removed for biochemical (ALT, AST). Then the 

animals were sacrificed by cervical dislocation for the liver removal. The liver ADA activity was determined from a liver 

homogenate in sodium phosphate buffer (50mM/pH6, 7/1g :8 mL) and by electrophoresis in agarose gel 1%. A histopathological 

evaluation was conducted (hematoxylin-eosin, 150X) of liver samples at t = 0, 9 and 18. It was observed that the activity of 

plasmatic transaminases levels increased with the infection progression, showing an activity statistically different from healthy 

animals (t = 0) around the 6th week, with a maximum activity around the 7th week for ALT (t=0: 1.4±3.0, t=6: 80.6±7.2 *t=7: 

312.9±16.7*U/L) and the 8th week for AST (t=0: 11.3±0.7, t=6: 57.8±7.0* t=8: 461.3±35.8* U/L). Was observed that the liver 

ADA activity was statistically different from healthy animals already at the first week of infection, with a maximum activity 

around the 6th week (t=0: 0.7±0.1, t=1: 1.1±0.1* t=6: 3.1±0.2*mmol/min/mg protein) (*p 

 

Conclusions: 

 

It is possible to detect a change in liver ADA activity already after 1 week of infection and can be used as an earlier marker for 

liver injury demonstrate than the plasma transaminases. As the infection progresses to a chronic stage, we observed a slight 

decrease in the liver ADA activity, showing a tendency to remain altered and stable. 
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Objectives: 

 

α,β-amyrin are pentaclyclic triterpenes found in several plants of the genus Protrium known by they anti-inflammatory and 

antinociveptive properties. Our group reported recently that α,β-amyrin can acts as agonist of both cannabinoid receptors 1 (CB1) 

and 2 (CB2), which when activated produce analgesia and prevent inflammation. Mice lacking the CB1 and CB2 receptors are 

more susceptible to developing inflammatory bowel disease, a group of chronic conditions that affect the gastrointestinal tract, 

including ulcerative colitis and Crohn‟s disease. Herein, we examined the anti-inflammatory effect of α,β-amyrin in dextran 

sulfate sodium (DSS)-induced colitis and analyzed some of the mechanisms involved in its action. 

 

Methods and Results: 

 

The experiments were conducted using male CD1 mice (30-35 g) (7 per group) with food and water freely available. The colitis 

was induced offering a solution of filtered water containing 3% (w/v) of DSS, being removed at the fifth day and replaced by 

normal drinking water until day 7, when the animals were euthanized and their colons were collected for evaluation of macro- 

and microscopic damages and polymorphonuclear infiltration by myeloperoxidase (MPO) activity. During the DSS-induced 

colitis, the animals were examined once a day, and the Disease Activity Index (DAI) was measured, considering body weight 

change, stool consistence and bleeding. The mixture of α,β-amyrin, diluted in 5% ethanol plus 5% tween 80 in phosphate-

buffered saline (PBS), was administrated orally twice daily, in the doses of 1, 3 and 10 mg/kg. The in vivo analysis showed that in 

the dose of 10 mg/kg, this compound significantly improved all the inflammatory signals associated with DSS-induced colitis, 

leading to a marked reduction of the DAI besides to protect against body weight loss and colon shortening. Furthermore, oral 

treatments with all doses of α,β-amyrin significantly reduced colonic macro- and microscopic damage, and greatly reduced MPO 

activity in mouse colon, when compared with DSS-treated group. However, the administration of α,β-amyrin did not show a clear 

dose/dependent effect. 

 

Conclusions: 

 

The present study showed that α,β-amyrin produced a prominent anti-inflammatory activity in the DSS-induced colitis in mice by 

reducing both the disease activity and the infiltration of polymorphonuclear cells. Studies are in progress and a few experiments 

remains to be done (which includes the immunohistochemistry, Real Time-PCR, and the ELISA assay), in order to elucidate the 

mechanisms underlying the beneficial effect of α,β-amyrin in the experimental model colitis in mice, and to demonstrate whether 

these effects are mediated by cannabinoid receptors. 
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Objectives: 

 

Omega-3 polyunsaturated fatty acids (n-3 PUFAs) are essential dietary fatty acids found primarily in fish oils, vegetables and 

breast milk. To evaluate the antinociceptive activity of Omega-3(Eicosapentaenoic and Docosahexaenoic acids) through the 

formalin and writhing tests in mice. 

 

Methods and Results: 

 

Male Swiss mice Swiss (20-25 g) were used for both tests. In the formalin test animals were injected in the right hind paw with 

1% formalin (40 μl) and the licking time (sec) was measured after 5 min of the test initiation (1st phase, neurogenic) and 20 min 

later (2nd phase, inflammatory) for 5 min each time. Controls were administered with distilled water (10 ml/kg), while morphine 

(5 mg/kg) was used as the reference drug. Animals were pretreated with distilled water, morphine or Omega-3 (Proepa, 0.1, 0.5, 1 

e 5 mg/kg, p.o.) 60 min before the formalin injection. In the Writhing test (acetic acid-induced abdominal contortions) mice were 

distributed into five groups: controls with vehicle (1% cremophor), indomethacin (10 mg/kg, p.o.), as the reference drug and 

three groups treated with Omega-3 (Proepa) at the doses of 1, 2.5 e 5 mg/kg, p.o. After 1 h animals were injected with 1% acetic 

acid (0.1 ml/10 g, i.p.) and abdominal contortions were determined 5 min each time for 30 min. Results were expressed as means 

± SEM. Data were analyzed by ANOVA and Student-Newman-Keuls (as the post hoc test) and considered significant at p 

 

Conclusions: 

 

Omega-3 showed a potent antinociceptive action as evaluated by the Writhing and mainly on the 1st phase formalin test. Besides, 

this drug presents also an anti-inflammatory activity as detected in the 2nd phase of the formalin test. Ion channels as the transient 

receptor potential vanilloid 1 (TRPV1) may be involved with the antinociceptive effect of Omega-3 as has been recently shown.  
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Objectives: 

 

Hemopressin (Hp), a nonapeptide, derived from the á1 chain (95-103) of hemoglobin, is an inverse agonist of type 1 cannabinoid 

receptors and mediates signaling induced by these receptors (Heimann A. S. et al., PNAS.104: 20588, 2007). Herein we evaluate 

the effect of hemopressin in a model of experimental colitis. 

 

Methods and Results: 

 

Male C57BL mice (18-22 g) and male CB1-/- mice were submitted to the DSS-induced colitis model (Hyun et al., Gut. 57:1222, 

2008). Animals were given 2.5% DSS solution (2.5% wt/vol) as drinking solution ad libitum for 7 days to develop colitis. 

Hemopressin (0.25 mg/Kg), a scramble peptide (0.25 mg/Kg) or saline (control) were injected by the intraperitoneal route daily 

for 7 days starting concomitantly with DSS treatment. Hemopressin inhibited the macroscopic damage induced by colitis when 

compared to the control group in both wild type and CB1-/- mice.  

 

Conclusions: 

 

Data obtained herein demonstrate that hemopressin inhibits experimental colitis in mice. 
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Financial Support: Hospital Sírio-Libanês, Proteimax Biotecnologia Ltda and Mount Sinai S 

 

 

 

Resumo:17-113 

EVALUATION OF ANTINOCICEPTIVE ACTIVITY OF THE ETHANOLIC EXTRACT AND FRACTIONS FROM 

LEAVES OF LECYTHIS PISONIS CAMBESS. (LECYTHIDACEAE) 
 

Brandão, M. S. 
1
; Pereira, S. S. 

1
; Lima, D. F. 

1
; Fernandes, H. B. 

1
; Oliveira, J. P. C. 

2
; Chaves, M. H. 

2
; 

Almeida, F. R. C. 
1
  

1
 Núcleo de Pesquisas em Plantas Medicinais/CCS, UFPI 

2
 Depertamento de Química/CCN, UFPI 

 

 

 

Objectives: 

 

The Lecythis pisonis Cambess, also known as sapucaia, is used in folk medicine against rash (leaves), muscle pain (oil seeds) and 

gastric ulcer(stem bark). The aim of this study was to investigate the antinociceptive effect of ethanolic extract from leaves of 

Lecythis pisonis (EEtOHLp) and its partition fractions (ethereal-FET; aqueous-FAQ; hexanic-FHE and ethyl acetate-FAC) in 

models of acute pain. 

 

Methods and Results: 

 

Male and female Swiss mice (20-30 g; n=6-11 animals/group) were used in tests. The animals showed no acute toxicity when 

given EEtOHLp (until 2 g/kg, p.o.), so it was not possible to calculate the LD50. Extract, fractions and saline were always 

administered p.o. and the parameters were measured 60 min after p.o. and 30 min after i.p. or s.c. treatments. The writhings 

induced by acetic acid (0,75%, i.p.) were quantified during 20 min after the animals received EEtOHLp, FET, saline or 

morphine-MOR (2,5 mg/kg, s.c.). All the preparations reduced the response in comparison to control group (EEtOHLp-12,5 

mg/kg: 31,17±2,31***, 25 mg/kg: 42,17±6,01***, saline: 73,25±2,37; FET-6,25 mg/kg: 48,71±7,63***, 12,5 mg/kg: 

34,0±3,39***, 25 mg/kg: 38,67±1,91***, saline: 73,25±2,37)(*p 



 

Conclusions: 

 

EEtOHLp, FET and FAQ have antinociceptive effect, but not others (FHE and FAC). 

Keywords: acute pain, antinociceptive activity, ethanolic extract , Lecythis pisonis 
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Objectives: 

 

To investigate antinociceptive and anti-inflammatory activities of crude methanolic extract from red alga Bryothamnion 

triquetrum (BT-MeOH) in murine models. 

 

Methods and Results: 

 

Groups of Swiss mice of either sex (20–25 g) obtained from the BIOCEN – UFAL were used throughout the experiments 

(Protocol by the Ethics Committee/UFAL No: 23065.002260/2011-21). Antinociceptive activity evaluation of BT-MeOH was 

carried out the following tests: acetic acid-induced writhing (Brit Jour Pharm. 32:285, 1968), hot plate test (Brain Res. 273:245, 

1983) and formalin-induced nociception (Pain 30:103, 1987). To anti-inflammatory activity assessment of BT-MeOH was used 

the zymosan-induced peritonitis test (Prostag. 30:769, 1985). The assays were carried out at doses 100 mg/kg of BT-MeOH, p.o., 

40 mg/kg of dypirone, p.o., 35.7 mg/kg of indomethacin and 10 mg/kg of morphine, s.c. The extract and standards drugs were 

administrated 40 minutes before nociceptive/inflammatory stimulus. In the acetic acid-induced writhing, BT-MeOH and dypirone 

induced inhibition by 55.9% (± 2.0, p < 0.01) and 80.9% (± 2.1, p < 0.01), respectively. In the hot plate test, the BT-MeOH did 

not increase the latency time of the animals in any time evaluated. The BT-MeOH did not inhibit the neurogenic phase in 

formalin-induced nociception, while the inflammatory phase was inhibited by 53.1% (± 14.2, p < 0.01). Indomethacin inhibited 

60.2% (± 8.7, p < 0.05) of inflammatory phase. In the zymosan-induced peritonitis test, the ability of BT-MeOH in inhibited the 

cellular migration (60%; ± 0.7, p < 0.01) was similar to intomenthacin effect (63.1%; ± 0.1, p < 0.01). 

 

Conclusions: 

 

Based on results obtained in this study, it can be suggest that BT-MeOH possess peripheral antinociceptive and anti-inflammatory 

activities. However, more studies will be realized to confirm these properties. 

Keywords: Bryothamnion triquetrum, Antinociceptive, Anti-inflammatory , Red alga 
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Objectives: 

 

Neutrophil migration is considered an essential phenomenon to the development of the inflammatory response. During the last 

decades the role of the complex B vitamins has been reviewed, having evidences supporting anti-inflammatory properties of 

nicotinamide and nicotinic acid, components of vitamin B3 family. However, their role on the neutrophil recruitment to the 

inflammatory site has not been fully understood. In this study we assessed the effects of nicotinamide and nicotinic acid on the 

neutrophil recruitment in response to zymosan (ZYM), leukotriene (LT)B4 or interleukin (IL)-8 in the pleural cavity of mice. 

 

Methods and Results: 

 

Methods:Male BALB/c mice (4-5 weeks / 25-30g) were treated with nicotinic acid (NIA, 150, 300, or 600 mg.kg-1) or 

nicotinamide (NIC, 250, 500, or 1000 mg.kg-1) per os (p.o.), 0.2 mL, 30 minutes before and 1h after challenge with an intra 

pleural (i.pl.) injection of ZYM (200 µg/cavity), LTB4 (500 ng/cavity) or IL-8 (60ng/cavity), 0.1mL/cavity. After an interval of 

4h, mice were sacrificed and the pleural cavity was washed with 2mL PBS + albumin (3%) 1:100. Lavage was centrifuged (100 x 

g, 4C0, 4 min.) and the precipitated was resuspended in albumin (3%), 100µL. Aliquots of the resuspended material were used to 

total count (Neubauer chamber) and differential count (light microscopy) of leukocytes. Results:Pretreatment with nicotinic acid 

(600 mg.kg-1) inhibited neutrophil recruitment induced by ZYM (PBS, 0.06 ± 0.01***; ZYM, 94.3 ± 12.1; ZYM + NIA, 72.3 ± 

9.1*); LTB4 (PBS, 0.08 ± 0.02***; LTB4, 6.4 ± 1.5; NIA + LTB4, 0.8 ± 0.2***) or IL-8 (PBS, 0.1 ± 0.09***; IL-8 12.3 ± 1.5; 

NIA + IL-8, 5.9 ± 0.9**). Pretreatment with nicotinamide (1000 mg.kg-1) also inhibited recruitment induced by ZYM (PBS, 4.0 

± 1.1***; ZYM, 121.1 ± 14.1; ZYM + NIC, 16.3 ± 3.1***); LTB4 (PBS, 0.8 ± 0.2***; LTB4, 6.4 ± 1.5; NIC + LTB4, 0.8 ± 

0.2***) or IL-8 (PBS, 0.1 ± 0.09***; IL-8 12.3 ± 1.5; NIC + IL-8, 4.4 ± 0.7***). Values are expressed as Mean ± SEM x 103 

neutrophils/cavity; *p<0.05,**p<0.01,***p 

 

Conclusions: 

 

Nicotinic acid and nicotinamide were able to inhibit the neutrophil migration in response to different inflammatory stimuli. 

Further studies are necessary to define the exact molecular mechanisms involved in this action. 

Keywords: Migration, Neutrophil, Pleurisy, Nicotinamide, Nicotinic acid 
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Objectives: 

 

We evaluated antinociceptive and anti-inflammatory effects of piperine (PPR), an amide alkaloid isolated from several species of 

the genus Piper, in the formalin test and in the carrageenan-induced paw edema in mice. Furthermore, PPR action on the 

myeloperoxidase (MPO, a biomarker of inflammation) release from human neutrophils was also assessed in vitro. 

 

Methods and Results: 

 

In both the formalin (FT) and carrageenan-induced paw edema (CPE) tests, male Swiss mice (24 to 30 g) were used. In the FT, 

animals were distributed into the following groups (6-8 mice per group): negative control, that received distilled water; positive 

control (MORF) treated with morphine (5 mg/kg, i.p.) and three other groups treated with PPR at doses 5, 10 and 20 mg/kg, i.p., 

(PPR5, PPR10 and PPR20, respectively). All animals received distilled water or PPR by the intraperitoneal (i.p.) route, 30 min 

before the intraplantar injection of 4% formalin. In order to evaluate the participation of the opioid system in the PPR effect, two 

other groups were pretreated with naloxone, 2 mg/kg, i.p. (NALO), 15 min before the administration of PPR5 or PPR10. In the 

FT, presenting two phases, the licking time is measured at 5 min immediately after the formalin administration (1st phase, 

neurogenic) and 20 min later (2nd phase, inflammatory). In the CPE, the groups received the following pre-treatment, all i.p., 30 

min before the intraplantar injection of 1% carrageenan (CARGN): Distilled water; indomethacin 10 mg/kg (INDO10); PPR5; 

PPR10 and PPR20. The paw edema was measured by a pletismometer at 1, 2, 3, 4 and 24 hours after the CARGN administration. 

The edema volume (mL) was determined by the difference between the volumes before and after the carrageenan injection at 

reported times. In addition, the MPO release from human neutrophils was determined in the absence and presence of PPR at 

concentrations of 1, 10, 25 and 50 ìg/mL. The Hanks solution was used as the negative control and 0.4% DMSO to stimulate the 

cell-release. PPR at the doses of 5, 10 e 20 mg/kg, i.p., reduced the licking time by 48, 69 and 61% respectively in the 1st phase 

of FT. Such results were similar to observed with MORF (57% inhibition). This effect was partially reverted by pretreatment with 

NALO at the both PPR5 and PPR10 groups. The effects of PPR were higher and mainly manifested at the 2nd phase of the FT 

with inhibitions of 91, 100 and 100% at the PPR5, PPR10 and PPR20 groups, respectively. Among these ones we only found a 

substantial partial reversion by NALO at the PPR5 group. PPR also significantly reduced the paw edema at all observed times. At 

the 3rd and 4th hours after the CARGN administration, the percentage of edema inhibitions were 26, 64 and 62% (3rd h) and 33, 

67 and 67% (4th h) at the doses of 5, 10 and 20 mg/kg, respectively. Similar results were observed with INDO10. While the 

release of MPO from human neutrophils was significantly inhibited by PPR at the concentrations of 10, 25 and 50 ìg/mL, the 

MPO release was very high in the presence of 0.4% DMSO, as compared to the negative control (Hanks solution). 

 

Conclusions: 

 

Our work showed that PPR exerts an effect not only on nociception but mainly on inflammation. The opioid system seems to be 

partly involved with the antinociceptive effect, while the PPR anti-inflammatory action will probable involve a blockade of 

mediators of inflammatory processes. 

Keywords: Piperine, Antinociceptive effects of piperine, Anti-inflamatory activity of piperine, Formalin Test, Carrageenan-

induced Paw Edema 
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Objectives: 

 

Itch is a frequent and sometimes severe symptom in diseases affecting the skin and other systems. This sensation is mediated by 

distinct neural circuits and multiple mediators (Nat. Rev. Neurosci., 7: 535, 2003). Injection of the peptide endothelin-1 (ET-1) 

intradermally (i.d.), into the scruff of the neck, causes scratching behavior suggestive of overt pruritus (Exp.Biol. Med., 231: 

1146, 2006). Nociceptive responses to ET-1 injection into the hind paw are mediated by ETA receptors and subjected to 

inhibitory modulation by ETB receptor-dependent release of endogeneous opioids from keratinocytes (Nat. Med. 9: 1055, 2003). 

The current study assesses the role of ETA and ETB receptors in ET-1-induced pruritus in the “cheek model” (Pain, 139: 681, 

2008), and its modulation by opioids. 

 

Methods and Results: 

 

Male 2-month old CD1 mice were anesthetized with isoflurane and both cheeks were shaved. Two days later, each mouse was 

placed in an observation chamber to habituate for 1 h prior to i.d. injection of ET-1 (3, 10, 30 pmol), or vehicle (20 µl) into the 

left cheek. The number hind paw scratching bouts, directed to the injected cheek, were filmed and counted over 40 min. In some 

experiments, endothelin ETA and/or ETB receptor antagonists (BQ-123 and BQ-788, respectively, each at 10 nmol, i.d.) were 

injected 5 min prior to ipsilateral ET-1 (30 pmol) injection. In other experiments, selective antagonists for µ (CTOP, 20 nmol), κ 

(Nor-BNI, 68 nmol) and δ receptors (Naltrindole, 80 nmol) were co-injected with ET-1. Similary, selective µ (DAMGO, 100 

nmol) and κ receptor agonists (U50488-H, 100 nmol) were also co-injected with ET-1. Results were analyzed by one-way 

ANOVA followed by Newman-Keuls‟ test (P < 0.05; n = 5-7). The study was approved by UFSC‟s Ethics Committee on Animal 

Use (23080.008788/2009-00). ET-1 injection (3, 10 and 30 pmol) promoted dose-dependent bouts of scratching (30 pmol: 49 ± 3 

bouts). Treatment with BQ-123 prior to ET-1(30 pmol) reduced scratching (9 ± 3 bouts), whereas BQ-788 increased them (82 ± 

10 bouts). Co-injection of both antagonists prior to ET-1 resulted in significantly less scratching bouts when compared to those 

recorded following BQ-788 + ET-1(13 ± 2 bouts). The co-injection of CTOP or Nor-BNI, together with ET-1, increased 

scratching bouts by 54 % and 24 %, respectively. Naltrindole did not modify the scratching bouts to ET-1. The selective µ opioid 

agonist DAMGO reduced the scratching bouts by 50 %, but the selective κ agonist U-50488H was not effective. 

 

Conclusions: 

 

These results indicate that ET-1 induces ETA receptor-mediated overt itch in the mouse cheek model and that ETB receptors 

limit this response. Furthermore, the pruritogenic response to ET-1 seems to be modulated by endogenous opioids activating local 

µ opioid receptors in this model, but the role of κ receptors in controlling scratching remains to be better characterized. 

Keywords: Endothelin-1, pruritus , opioids 
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Objectives: 

 

Caffeine (CAF) is a methylxanthine shown to present a synergistic interaction with NSAIDs as acetylsalicylic acid on the 

inhibition of nociception, in peripheral inflammatory processes in rodents, what does not seem to involve the participation of 

prostaglandin synthesis inhibition. We investigated the antinociceptive and anti-inflammatory effects of CAF in experimental 

models of nociception and inflammation in vivo and in vitro. 

 

Methods and Results: 

 

Male Swiss mice (25-30 g and 8 to 14 animals per group) were used for the formalin test (FT) and carrageenaan-induced paw 

edema (CPE) and were distributed into the following groups: controls (injected with 40 ¦ÌL of 2% formalin or 1% carrageenan 

(CRGN) into the right hind paw) and groups pretreated 1 h before with CAF at the doses 5, 10 and 25 mg/kg, p.o. (for the FT) or 

5 and 10 mg/kg, p.o. (for the CPE). Licking time (seconds - s ) was measured in the formalin test, 5 min after test initiation (1st 

phase, neurogenic) and 20 min later (2nd phase, inflammatory) for 5 min each time. The edema volume (mL) was measured 

by a pletysmometer before the CRGN injection and at 1, 2, 3, 4 and 24 h later in the absence and presence of CAF administered 1 

h before CRGN. The edema volume was expressed by the difference between the edema volume at each time and the initial 

volume. Male Wistar rats (180-200 g, 8 to 12 animals per group) were used for the plantar test (Hargreaves method). CAF, p.o., 

was co-administered with 1% CRGN (100 ¨¬L by intraplantar injection into the right hind paw). The reaction time (s) to thermal 

stimulation was determined 1h after these administrations. Furthermore, the action of CAF (0.1, 1 and 10 ¦Ìg/mL) on PMA-

stimulated myeloperoxidase (MPO, an inflammation marker) release from human neutrophils was also assessed. In all 

experiments indomethacin (INDO) was used as the reference drug. Data were analyzed by ANOVA and Student-Newman-Keuls 

and considered significant at p 

 

Conclusions: 

 

Caffeine at a low dose range shows a potent antinociceptive and anti-inflammatory effect. At least in part, the antinociceptive 

effect involves the opioid system. In addition, caffeine at low concentrations significantly inhibited MPO release from human 

neutrophils. 

Keywords: caffeine, antinociceptive effects of caffeine, anti-inflammatory effects of caffeine, Hargreaves Test, Myeloperoxidase 
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Objectives: 

 

Complex regional pain syndrome (CRPS), with major nerve injury (type II) or without (type I), is characterized by spontaneous 

and stimulus-evoked pain, edema, vasomotor and sudomotor abnormalities, motor dysfunction, and trophic changes (Pain 63: 

127, 1995). Chronic post-ischemic pain (CPIP) is an animal model of CRPS-I developed using a 3-h ischemia-reperfusion injury 

of the rodent hindpaw. The joint mobilization is a treatment approach commonly used by physical therapists for the management 

of a variety of painful conditions. However, mobilization-induced analgesia has been demonstrated in a number of studies in 

humans (Man. Ther. 12:109, 2007) and other animals (Pain 106:159, 2003). To date, few studies have reported the effects of 

peripheral joint mobilization techniques on pain responses. The present study was designed to investigate the effect of passive 

ankle joint mobilization (AJM) in a model of CPIP. 

 

Methods and Results: 

 

All experiments were conducted using male Swiss mice (25-35 g). Experimental procedures were carried out in accordance with 

the National Institutes of Health Animal Care Guidelines (NIH publications No. 80-23), and were approved by the Ethics 

Committee of the Universidade do Sul de Santa Catarina (UNISUL). Behavioral testing measurements were obtained from 

separate groups of sham (n = 8), CPIP (n = 8) and CPIP + AJM (n = 8). Surgery: CPIP mice were generated following exposure 

to prolonged hindpaw ischemia and reperfusion (IR). The treatment with AJM was carried out in animals lightly anesthetized 

with 1-2% isoflurane prior to and for the duration of joint mobilization. Three repetitions of 3-minutes mobilizations with 30-

seconds rest periods among mobilizations. To assess hypersensitivity to mechanical stimuli in CPIP mice, the right hind paw was 

stimulated 0.4 g von Frey filaments (Stoelting, Chicago, USA) (frequency response) (Eur. J. Pharmacol. 25:203, 2002). Two and 

seven days after CPIP, mice were treated with AJM and mechanical hypernociception was examined before and at different time-

points after treatment (30, 60, 120 and 180 min). We evaluated the mechanical hypernociception 30 min after ankle joint 

mobilization at each day after CPIP for 5 days in two and seven days after CPIP in separate experiments. On day 2, the 

mechanical frequency response of CPIP mice, 30 min. following treatment with AJM, was significantly different from those of 

CPIP mice (p < 0.001), suggesting that AJM reversed mechanical hypernociception (inflammatory pain) in CPIP mice. This 

effect peaked at 30 min. (p < 0.001) and by 180 min. post-treatment was no longer significant. On day 7, mechanical frequency 

response (neuropathic pain) of CPIP mice, 30 min. following treatment with AJM, was significantly different from those of CPIP 

mice (p < 0.001), suggesting that AJM reversed mechanical hypernociception in CPIP mice. This effect peaked at 30 min (p < 

0.001) and by 180 post-treatment was no longer significant. In addition, the chronic treatment of animals (2-6 days or 7-11 days, 

in separate experiments) with AJM, daily, decreased the mechanical hypernociception induced by CPIP evaluated 30 min. after 

treatment. This effect was evident until the fifth day of AJM treatment.  

 

Conclusions: 

 

The present results demonstrated that joint mobilization reduces mechanical hypernociception induced by CPIP in mice. The use 

of a physical therapy as joint mobilization may become an interesting alternative in the treatment of CRPS-I. 

Keywords: Cronic pain, Hypernociception, Manual therapy, Mobilization, Physiotherapy 
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Objectives: 

 

Continued treatment with cisplatin, an antineoplasic drug widely used to treat solid tumors, causes neuropathic pain in about 50% 

of the patients. This long lasting condition induced by cisplatin is frequently poorly responsive or refractory to treatment with 

currently available analgesics (O′Connor AB and Dworkin RH, Am J Med, 122 (10), p. 22, 2009). Antagonists of B1 and/or B2 

kinin receptors are analgesic in models of neuropathic pain, but little is known of their efficacy against chemotherapy-related 

neuropathic pain. The current study assesses the susceptibility of hind paw mechanical hyperalgesia induced in mice by cisplatin 

to reversal by treatment with kinin receptor antagonists at different time points. 

 

Methods and Results: 

 

Male Swiss mice received weekly injections of cisplatin (3 mg/kg, i.p.) for 4 weeks. Responsiveness to mechanical stimulation of 

the hind paw was assessed beforehand (basal) and then repeatedly at 1, 2 or 4 weeks of cisplatin treatment, using von Frey hairs 

(up-down method). Reductions in 50% paw withdrawal threshold (50PWT) were indicative of mechanical hyperalgesia. The 

antinociceptive effects of HOE-140 (B2 receptor antagonist) and DALBK (B1 receptor antagonist; both at 3 or 10 nmol in 20μl, 

i.pl.) were tested against the mechanical sensory changes induced by cisplatin at 1, 2 and 4 weeks, relative to vehicle-treated 

controls. To characterize the inflammatory and neuropathic components of the hypersensitivity at each of the time points, we also 

tested the effects of indomethacin (non-steroidal anti-inflammatory drug; 1 mg/kg, i.p.) and gabapentin (antiepileptic drug; 10 

mg/kg, i.p.). All the procedures were approved by UFSC′s Ethics Committee on Animal Use (protocol number 

23080.018994/2008-39). Cisplatin treatment induced pronounced mechanical hyperalgesia from Week 1 onwards, with 50% paw 

withdrawal threshold reduced from ~2 to ~0.2 g at all time points. HOE-140 (at 3 nmol only) and DALBK (at 3 and 10 nmol) 

each promoted transient reversal of cisplatin-induced hyperalgesia at Week 1, but failed to affect the mechanical hyperalgesia at 

Weeks 2 and 4. Indomethacin was more effective in reducing mechanical hyperalgesia at Week 1 than at Week 2, but was 

ineffective at Week 4. In contrast, gabapentin attenuated mechanical hyperalgesia at all time points examined.  

 

Conclusions: 

 

The current results demonstrate that the anti-hyperalgesic effects of kinin B1 and B2 receptor antagonist in cisplatin-treated mice 

is limited to the first week of treatment with this antineoplasic drug. The fact that the time-courses of efficacy of HOE-140 and 

DALBK followed closely that of indomethacin strongly suggests that their antinociceptive effects reflect an anti-inflammatory 

action. The finding that gabapentin displays antihyperalgesic effects at time points when indomethacin is ineffective (Week 4) 

indicates that repeated weekly injections of cisplatin only promote a clearly neuropathic condition after four weeks. In order to 

validate the usefulness of new antinociceptive drugs to treat neuropathic pain in this model, it appears important to test them at 

this later time point. 
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Objectives: 

 

Epidemiological data indicate that obesity increases the prevalence and incidence of allergic asthma. Longitudinal studies 

indicate that obesity antedates asthma and that the relative risk of incident asthma increases with increasing obesity (Camargo et 

al, Intern Med, 159(21):2582-8, 1999). Eosinophils (EOS) in bone marrow are derived from myeloid precursors in response to 

cytokine activation. Following antigen challenge, EOS are released into the circulation and recruited to tissues. Recently, we 

showed that a 10-week diet-induced obesity in mice stimulates eosinophilopoesis and enhances EOS trafficking from BM to lung 

tissues (Calixto MC et al, Br J Pharmacol, 159:617-25, 2010). The present study aimed to investigate the expression of adhesion 

molecules and chemokine receptor on eosinophil surface, as well as the influence of cytokines on bone marrow eosinophilopoesis 

of obese mice. 

 

Methods and Results: 

 

The experimental protocols were approved by the Ethics Comitte of University of Campinas (UNICAMP) No. 1496-1. Male 

C57bl6/J mice (initial weight 14.5 ± 0.9 g) received a high-fat diet for 10 weeks. On the eighth week, animals were sensitized 

with a s.c. injection of OVA (100 μg dissolved in Al(OH)3). Two weeks thereafter, mice were intranasally challenged with OVA 

(10 μg), after which eosinophil counts in bone marrow, the adhesion assays and flow cytometry were evaluated. In obese mice, 

ovalbumin (OVA) challenge largely increased the bone marrow EOS counts at 48 h post-challenge (2.2 ±0.4 x 106/ml; P 

 

Conclusions: 

 

The results shows that the increased bone marrow EOS in OVA-challenged obese mice is likely to reflect a down-regulation of 

VLA-4 in EOS surface, and hence a decreased interaction with the ligands ICAM-1 and VCAM-1. The bone marrow EOS 

differentiation in obese mice may involve TNF-α and IL-5 production, with no involvement for eotaxin or its receptor CCR-3.  
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Objectives: 

 

Gram-positive Staphylococcus aureus releases classical enterotoxins which aggravates allergic airway diseases, but the 

mechanisms underlying the cell influx exacerbation in asthmatic individuals is still poorly understood. We showed recently that 

airways pre-exposure to Staphylococcal enterotoxin type A (SEA) increases the eosinophil number in BAL fluid and bone 

marrow of ovalbumin (OVA)-challenged rats (Mariano et al., 2010). In the present study, we have evaluated the effects of 

pulmonary SEA and SEB exposure in OVA-challenged mice, looking at the eosinophil (EO) recruitment in lung tissue and EO 

differentiation in bone marrow. 

 

Methods and Results: 



 

The experimental protocols were approved by the Animal Ethical Commitee of UNICAMP (Protocol n° 1657-2). BALB/C mice 

were immunised with a s.c injection of OVA (100 µg) dissolved in AL (OH)3. Two weeks thereafter, sensitized mice were 

intranasally exposed to SEA (1 µg) and SEB (1 µg) or sterile PBS (control group). Bronchoalveolar lavage (BAL), inflammatory 

cytokines and pulmonary histology were analysed at 48 h after OVA challenge. Pre-exposure to SEA significantly increased the 

eosinophil recruitment to BAL and pulmonary tissues. Similarly, pre-exposure to SEB potentiated the EO influx to BAL and 

pulmonary tissues. The eotaxin levels in lung homogenates of OVA-challenged mice were about of 50% greater (P 

 

Conclusions: 

 

Our finding showed that airways pre-exposure to SEA and SEB aggravates the pulmonary eosinophilic inflammation and 

promotes eosinopoiesis in OVA-challenged mice by mechanisms involving eotaxin and IL-5 production.  
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Objectives: 

 

This work aimed the pharmacological evaluation of Canna limbata seeds lectin. 

 

Methods and Results: 

 

Experiments were conducted using adult Swiss mice (20-30g), males or females, 6–8 weeks of age. All animals came from the 

breeding unit of the BIOCEN–UFAL and approved by the Ethics Committee –UFAL (number: 015102/2010-51) for animal 

handling. Were performed functional models of nociception and inflammation in vivo: abdominal writhing induced by acetic acid 

(Brit. Jour. Pharm., 32; 285, 1968), nociception induced by formalin (Pain, 30; 103, 1987) and peritonitis induced by 

carrageenan (Infla. Res., 32, 2838, 1991). The results were analyzed by test t in the tutorial Prism® (*p  

 

Conclusions: 

 

The results suggest that the lectin extracted from the Canna limbata seeds present peripheral antinociceptive and 

antiinflammatory activities. Further studies are needed to establish the comparative potency of products.  

Keywords: antinociceptive, canna limbata, inflammation, lectin 
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Objectives: 

 

Aim: Dipyrone is a potent antipyretic and analgesic prodrug. After administration dipyrone is hydrolyzed to 4-

methylaminoantipyrine (4-MAA) which undergoes metabolism in the liver to 4-AA by demethylation and to 4-

formylaminoantipyrine (4-FAA) by oxidation. Subsequently, 4-AA is converted into 4-acetylaminoantipyrine (4-AAA) by 

acetylation (Clin Pharmacol Ther. 58:198, 1995). It has been proposed that 4-MAA and 4-AA are the active metabolites of 

dipyrone, because they inhibit cyclooxygenases (COX-1 and 2; FASEB J. 21:2343, 2007). In fact, there is study suggesting that 

the antipyretic effect of dipyrone depends on PGE2 synthesis inhibition (Agents Actions. 41:188, 1994). However, recently we 

demonstrated that the antipyretic effect of dipyrone is unrelated to PGE2 synthesis inhibition in the hypothalamus (Br J 

Pharmacol. 162:1401, 2011). Furthermore, dipyrone also abolishes the PGE2-independent fever induced by Tsv (Toxicon. 

48:556, 2006). Thus, the aim of this study was to compare the effects of these two metabolites of dipyrone, 4-AA and 4-AAA, in 

the fever induced by LPS and Tsv. 

 

Methods and Results: 

 

Methods and Results: Male Wistar rats (200g) received vehicle (saline), 4-AA (60; 90; 120; 240; 360mg kg
-1

) or 4-AAA (60; 90; 

120mg kg
-1

) i.p. 30 min before the i.p. injection (0.5 ml) of LPS (50µg kg
-1

), Tsv (150µg kg
-1

) or saline (control group) and the 

body temperature (
o
C) was measured every 30 minutes for up 6 h by telemetry (ethical commission protocol n

o
 200/2008 – 

CETEA/FMRP-USP). Tsv and LPS elicited a marked rectal temperature elevation that started at 1 h and 2 h and persisted up to 

3 h and 6 h, respectively. Pre-treatment with 4-AA produced a dose-related inhibition in the fever induced by LPS (3h: 

Saline/LPS: 1.3 ± 0.07 
o
C; 4-AA/LPS 60: 0.9 ± 0.14 

o
C; 90: 0.2 ± 0.10 

o
C; 120: 0.0 ± 0.04 

o
C). However, 4-AA did not change 

the Tsv-induced fever. Moreover, treatment with 4-AAA did not change the fever induced by neither LPS nor Tsv. Furthermore, 

neither 4-AA nor 4-AAA changes the basal rectal temperature of the control group. 

 

Conclusions: 

 

Conclusion: These results suggest that, concerning antipyresis, 4-AA is one of the active metabolite of dipyrone. Since dipyrone 

abolished Tsv-induced fever its possible that other metabolites are responsible for this effect. Moreover, these results also 

suggest that 4-AA may produce the antipyretic effect through cyclooxygenases inhibition. Finally, neither 4-AA nor 4-AAA 

induces hypothermia suggesting that the antipyretic and hypothermic effects of dipyrone are produced by distinct metabolites. 

Keywords: dipyrone, 4-aminoantipyrine, 4-acetilaminoantipyrine, fever, antipyretic 
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Objectives: 

 

Pain is an important health problem in our society affecting the quality of life. Furthermore, pain increases the expenses of health 

system which have to spend a lot of funds with analgesics and others therapies against pain. Another important point is that the 

most of the analgesics available are not as efficient as ideal, or result in a great number of side effects. In this context, the 

research and development of new pharmacology therapies for pain control such as the development of new analgesics is 

extremely necessary. The alpha 7 nicotinic receptors have been considered as an interesting target for the control of inflammatory 

pain. Indeed, the activation of these receptors by selective agonists produces analgesia in many experimental models and in 

humans. The purpose of this study was to investigate the possible analgesic effect of a selective alfa 7 nicotinic agonist, the 

choline. 

 

Methods and Results: 

 

Animals (C57BL/6 wild-type, n=5) were treated with choline s.c. (3, 10 e 30 mg/kg) and thirty minutes later with carrageenan 

(100 μg/paw – 20 μl), other group was treated with choline s.c. (10 mg/kg) and thirty minutes later with PGE2, a substance that 

causes hypernociception by directly acting on nociceptive neurons (100 ng/pata - 20μl). Nociceptive mechanical threshold was 

measured with electronic von Frey and neutrophil accumulation into the plantar tissue was determined by the contents of 

myeloperoxidase activity (MPO). The treatment with Choline produced a reduction in mechanical hypernociception caused by 

carrageenan and PGE2 in a dose-dependent manner. However, choline did not reduce the neutrophil migration after the treatment 

with carrageenan. The carrageenin induced an increase in the levels of TNF-α, IL-1β and CXCL1/KC evaluated by ELISA 

(enzyme-linked immunosorbent assay) 1 and 3 hours after injection were not reduced by choline. This effective dose of choline 

(10 mg/kg) did not alter basal nociceptive mechanical threshold of mice. Moreover, choline produced neither effect on hot plate 

test or on rota rod, excluding a significant analgesic and sedative effects by acting on the central nervous system.  

 

Conclusions: 

 

These results indicate that choline probably acting through alpha 7 nicotinic receptors might be an interesting tool for the control 

of inflammatory pain, These results also indicate that choline is probably acting directly on the nociceptive neurons in a 

mechanism independent on inhibition of the production of pro-nociceptive cytokines or the netrophil accumulation. 

Keywords: choline, alpha 7 nicotinic receptors, inflammatory pain, analgesic effect, hypernociception 
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Objectives: 

 

Joint mobilization is a treatment approach commonly used by physical therapists for the management of a variety of painful 

conditions (Man Ther 12:118, 2007). Mobilization-induced analgesia has been demonstrated in a number of studies in humans 

and other animals (Pain 106:168, 2003). This study examined the involvement of adenosinergic system in the 

antihypernociceptive effect of ankle joint mobilization (AJM) on the model of postoperative pain in mice. 

 

Methods and Results: 

 

All experiments were conducted using male Swiss mice (25-35 g). Experimental procedures were carried out in accordance with 

the National Institutes of Health Animal Care Guidelines (NIH publications No. 80-23), and were approved by the Ethics 

Committee of the Universidade do Sul de Santa Catarina. Groups of mice (n = 8) with a plantar incision (PI) were subjected to 

five sessions of 9 minutes of AJM in the ipsilateral hindlimb. The movement was applied at a Grade III, as defined by Maitland. 

Control groups (n = 7) had only hand contact. To assess the participation of adenosinergic system in the antihypernociceptive 

effect of AJM, mice (n = 7) were pre-treated with an intraperitoneal (i.p.). intrathecal (i.t.) or intraplantar (i.pl.) injection of 

caffeine (a non-selective adenosinergic receptor antagonist, 10 mg/kg, 150nmol/site or 150nmol/paw, respectively) or saline 

(NaCl 0,9%, n = 7). After 20 min., the animals received ankle joint mobilization by 9 min. The mechanical hypernociception was 

evaluated using von Frey filament test (0,4g, frequency response) at 30 min. after ankle joint mobilization. Control animals 

received 9 min of anesthesia and were assessed over the same intervals of time. Intraperitoneal: Our results show that 

antihypernociception caused by AJM in the von Frey test was attenuated by treatment of mice with caffeine (10mg/kg, i.p., p < 

0.001). Intrathecal: however, the antinociception of AJM was reversed by the pre- administration of caffeine (150nmol/site, p < 

0.001), 1,3-dipropyl-8-cyclopentylxanthine (DPCPX, a selective adenosine A1 receptor antagonist, 3μg/site, p < 0.001), or 4-{2- 

[7-amino-2-(2-furyl)[1,2,4]triazolo-[2,3-a][1,3,5]triazin-5-yl amino]ethyl}phenol (ZM241385; a selective adenosine A2A 

receptor antagonist, 3μg/site, p < 0.01). Intraplantar: furthermore, the AJM antihypernociception was prevented by i.pl. 

pretreatment with caffeine (150nmol/paw, p < 0.001), DPCPX (3μg/paw, p < 0.01), or ZM241385 (3μg/paw, p < 0.01). 

 

Conclusions: 

 

These results provide convincing evidence that AJM produces antihypernociceptive effect by local (paw), systemic, and central 

adenosine A1 and A2A receptors. 
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Objectives: 



 

Despite its low prevalence, trigeminal neuralgia is the most common neuropathic craniofacial pain and is one of the most severe 

types of pain. Rats and mice submitted to constriction of the infraorbital nerve (CION) are hypersensitive to orofacial application 

of mechanical, thermal and chemical stimuli (Anderson et al., Arch. Oral Biol., 48: 161, 2003; Imamura et al., Exp. Brain Res., 

116: 97, 1997; Luiz et al.; Neuropeptides, 44: 87, 2010; Vos et al., J. Neurosci., 14: 2708, 1994). The current study aims to 

evaluate the efficacy of standard medications for clinical management of neuropathic pain in a model of CION in mice, in order 

to validate it as a useful model to investigate new strategies for trigeminal neuropathy treatment. 

 

Methods and Results: 

 

Male Swiss mice (~35 g, 6-10 per group) underwent CION or sham surgery (Vos et al.; J. Neurosci., 14: 2708, 1994) and were 

submitted repeatedly to (ipsilateral) application of heat (heat source ~50Â°C about 1 cm from the vibrissal pad) or cold (cold 

spray to the snout) stimulation. Heat and cold hyperalgesia were estimated as a decrease in the latency to display head 

withdrawal/vigorous snout flicking or an increase in duration of bilateral facial grooming behavior, respectively. Mechanical 

hyperalgesia was evaluated as enhanced incidence of attack/escape or head withdrawal reactions to applications of 0.04 g von 

Frey filament to the forehead (10 consecutive times at ~30 s intervals). Treatments included: carbamazepine (antiepileptic drug; 

10-30 mg/kg, i.p), gabapentin (antiepileptic drug; 30 mg/kh, i.p.), morphine hydrochloride (opioid agonist; 2.5 mg/kg, s.c.), 

indomethacin (non-steroidal anti-inflammatory drug; 4 mg/kg, i.p.) or vehicle. Protocols were approved by UFSCâ€™s animal 

studies ethics committee (23080.009342/2008-11). CION induced forehead mechanical hyperalgesia from Days 5 to 36, as well 

as snout hyperalgesia to heat from Days 2 to 17 or to cold from Days 5 to 32. Carbamazepine, gabapentin, morphine and 

indomethacin were all effective in reducing significantly heat and cold hyperalgesia on Day 5 after surgery, whereas only 

gabapentin failed to reduce mechanical stimulation at this early time point. When the late phase of hyperalgesia was evaluated, all 

drugs significantly reduced cold hyperalgesia on Day 25 after surgery, only indomethacin was ineffective against heat 

hyperalgesia on Day 17, whereas only carbamazepine was effective in reducing mechanical hyperalgesia on Day 36, for up to 2 h 

after treatment.  

 

Conclusions: 

 

The profile of effects of the various treatments indicates that CION promotes long-lasting orofacial mechanical, heat and cold 

hyperalgesia, which at an early phase are the result of inflammation, but evolve to exhibit neuropathic characteristics. These 

results obtained reproduce closely the clinical observations regarding susceptibility of trigeminal neuralgia to drug treatment and 

indicate that this CION model can be used to probe new strategies for treatment of this most painful condition. 

Keywords: Kinin, Neuropathy, Infraorbital nerve 
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Objectives: 

 

Proteinase-activated receptors (PARs) are G-protein-coupled receptors activated by serine proteinases, through their proteolytic 

cleavage at a specific site on the N-terminal amino acid sequence of the receptor, and their activation has been shown to be 

implicated in many hallmarks of inflammation. PAR-4 is a subtype of this receptor expressed on the neutrophil surface, and 



activated by thrombin and trypsin. Our goal was investigate the ability of trypsin to induces neutrophil migration in the pleural 

cavity of mice, and the role of PAR-4 activation on this recruitment. 

 

Methods and Results: 

 

All procedures have been approved by the local Animal Ethics Committee. BALB/c mice were injected via intrapleural (i.pl.) 

with trypsin (tryp, 0.1-10 µg/cavity). In others experiments, mice were treated with the i.pl. injection of aprotinin (aprot, 0,01-

0,1µg/cavity), LTB4 antagonist (U75302, 3µg/cavity), or with the PAR-4 antagonist tcY-NH2 (1µg/cavity) 30 minutes before the 

i.pl. injection of trypsin (tryp, 10µg/cavity). The number of infiltrating neutrophils was evaluated 4h after, through the pleural 

cavity wash. Statistical analyses were performed using One-Way ANOVA test, and differences between groups were assessed 

using Tukey post-test. Intrapleural injection of trypsin induced a dose-dependent neutrophil recruitment (PBS, 0.03 ± 0.01; Tryp 

0.1 µg/cavity, 0.06 ± 0.02; *Tryp 1.0 µg/cavity, 0.3 ± 0.05; **Tryp 10 µg/cavity, 1.2 ± 0.4.104 neutrophils/cavity, *p 

 

Conclusions: 

 

Trypsin mediates the neutrophil migration through a PAR-4-dependent mechanism. In addition, the trypsin-induced neutrophil 

migration is dependent of the endogenous activation of LTB4 receptors. Taken together, these results demonstrate an important 

role for PAR-4 on mediating the neutrophil recruitment induced by trypsin or LTB4. Given that the inhibition of PAR-4 

activation may reduce the migration of neutrophils to sites of inflammation, a PAR-4-based therapy may be a relevant principle in 

the treatment of inflammatory diseases where the infiltrating of neutrophils contributes to the tissue damage. 
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Objectives: 

 

Our objectives were to evaluate the antinociceptive activity and the possible mechanism of action of convolutamydine A and two 

derivatives. 

 

Methods and Results: 

 

The antinociceptive activity was evaluated in models of abdominal writhing (AW) induced by acetic acid (2%), formalin 

(F,2.5%) and hot plate (HP). Swiss mice (males,18-22g,n=5-8) received oral doses (0.1;1; and 10 mg/kg) of convolutamydine A 

(ISA127) or its derivatives (ISA003, ISA147) 30 min after i.p. injection of L-NAME (LN,3mg/kg), naloxone (N,1mg/kg) or 

atropine (A,1mg/kg). The results are presented as the mean±S.D. and statistical analysis was ANOVA followed by Bonferroni 

(*p 

 

Conclusions: 

 



Convolutamydine A and its derivatives: 1) have significant antinociceptive activity; 2) part of ISA127 effect is mediated by nitric 

oxide pathway; while for ISA003 was by muscarinic receptors. ISA 147 seems to act more through opioid receptors; 3) the ability 

in reducing the licking response at the 2nd phase of the F indicates a possible anti-inflammatory activity. 

Keywords: pain, nociception, convolutamydine, inflammation, hipernociception 
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Objectives: 

 

Evaluate the intra/extracellular HSP70 ratio in lymphocytes as anti-inflammatory/inflammatory parameter in exercised training 

rats. 

 

Methods and Results: 

 

Adult male Wistar rats (5/group) were trained with progressive load of swimming exercise. The final duration and load of 

exercise were load of 2%, 4%, 6%, 8% of overweight (% of body mass attached to the tail) and 20 minutes of exercise. The 

control group (Rep) remained at rest during 8 weeks in 5 centimeters of water (31°C). The rats were killed 72 hours after the last 

session of exercise for the lymphocyte extraction from mesenteric lymph nodes. The cells of each animal were separated in two 

further groups which were submitted to either 37°C (control) or 42°C (heat-shock), for 2h. After that, the cells of both groups 

were cultured at 37°C for 6h, and the intracellular HSP70 expression was detected by Western Blot (expressed in relative 

unities/actin) in the following times: Tzero, immediately after the kill of the animal; after 2h of water bath (Tpost), and 2, 4, and 6 

hours (T2h, T4h and T6h) immediately after the heat-shock (or control 37). The HSP70 release was assessed in the culture 

medium at T6h (expressed in pg/ml) by ELISA KIT and the HSP70 mRNA (expressed in relative unities/actin) were performed 

by a specific primer by real time rt-PCR at Tzero,T2h and T6h. Results: There was no difference among the groups in 

intracellular content of HSP70 at Tzero but there was a decrease in the expression of the HSP70 mRNA in all trained groups. 

After the 2 hours of culture, the expression of the HSP73 (constitutive) mRNA was increased in the moderate intensities groups 

at control (37°C). This data supports an increased HSP70 expression in the T6h in moderate intensities (Rep=1.18±0.21; 

G2%=1.04±0.37; G4%=1.41±0.70; G6%=2.35±1.37; G8%=0.92±0.42. p>0.05). The exportation of HSP70 was similar in all 

groups. The HSP70 intra/extracellular ratio was higher in moderate exercised groups (Rep=1.0±0.1; G2%=0.92±0.53; 

G4%=1.53±1.3; G6%=2.89±2.4; G8%=0.72±0.69. p0.05) that results in higher HSP70 intra/extracellular ratio in higher 

intensities groups (Rep=0.15±0.01; G2%=0.08±0.03; G4%=0.14±0.06; G6%=2,68±0.2; G8%=2.41±0.48. p 

 

Conclusions: 

 

Since intracellular HSP70 has anti-inflammatory roles such as anti-apoptosis, citoprotection and chaperoning, and the 

extracellular HSP70 induces NF-kB activation and pro-inflammatory cytokines release, these results suggest that moderate to 



high exercise training promotes anti-inflammatory protection by increasing HSP70 intra/extracellular ratio. 
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Objectives: 

 

Legume lectins elicits anti-inflammatory or pro-inflammatory activities depending on the route of administration used. The lectin 

of Bauhinia bauhinioides presents edematogenic effect by local administration (Protein Pept Lett. 2011; 18(4): 396-402). The aim 

of this study was to investigate the anti-inflammatory effect of the lectin isolated from Bauhinia bauhinioides seeds (BbL) by 

systemic injection. 

 

Methods and Results: 

 

Wistar rats (200-300 g) were used in the models of paw edema and peritonitis, and Swiss mice (25-30g) in the mechanical 

hypernociception model. Animals were handled in accordance with the principles recommended by our Institutional Ethical 

Committee (UECE No. 10130208-8/40). Paw edema was induced by subcutaneous (s.c.) injection of lambda-carrageenan (300 

μg) and measured by hydroplethysmometry, calculating the difference between the volume (mL) of paws before (time zero) and 

after stimulation (0.5-5h). Peritonitis was induced by intraperitoneal (i.p.) injection of carrageenan (1 mg) or fMLP (50 ng) and 

animals sacrified after 4h for total and differential leukocyte counts and proteins dosage of the intraperitoneal fluid by Bradford 

method. Mechanical hyperalgesia was induced by carrageenan (300 μg/paw) and assessed by the use of von Frey filaments 

(0.8g). After 3h, animals were sacrified and paws weighed for edema measurement. Animals received intravenously (i.v.) BbL (1 

mg/kg or 10 mg/Kg) alone or in combination with its ligand sugar (D-Galactose) 30 min before stimuli. Results were expressed 

as mean ± S.E.M. (n=6) and analyzed by ANOVA and Bonferroni test, considering p 

 

Conclusions: 

 

BbL possesses anti-inflammatory activity inhibiting vascular and cellular events of the inflammatory process beyond the pain of 

inflammatory nature. 
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Objectives: 

 

Hepcidin is a hepatic substance that modulates the iron plasma level through intestinal absorption, hepatic storage and release of 

recycled iron from hemoglobin by macrophages. Additionally, hepcidin plays a crucial role in the pathogenesis of anemia of 

chronic disease. Recently, hepcidin was classified as an adipokine because it is also produced by adipose tissue. Frequently, 

anemia is associated to obesity and obese humans express increased level of hepcidin in adipose tissue, but there is no relates 

about it in experimental obesity models. Thus, we decided to evaluate the hepcidin expression in adipose tissue in two different 

models of diet-induced obesity: high-fat diet and cafeteria diet. 

 

Methods and Results: 

 

Swiss mice were feed with high-fat diet (HFD), cafeteria diet (CD) or standard diet (N) during 12 or 24 weeks (n=6/group). Body 

weight and adiposity were evaluated. Blood was collected by hematological evaluation. Epididymal adipose tissue was collected 

for analysis of hepcidin protein level by ELISA. HFD mice presents high body weight (41.3±1.1, 49.8±1.8 and 56.8±1.8 g for N, 

CD and HFD 12 weeks; 45.5±1.2, 45.5±1.2, 53.0±2.7 and 62.0±2.2 g for N, CD and HFD 24 weeks) and increased visceral 

adipose tissue (2.7±0.3, 5.1±0.6 and 3.6±0.1% body weight for N, CD and HFD 12 weeks; 1.9±0.2, 3.3±0.5 and 3.0±0.2 % body 

weight for N, CD and HFD 24 weeks) confirming the obesity status. Hepcidin expression was not modified in visceral adipose 

tissue after 12 weeks of experimental diet, but it was significantly increased after 24 weeks in adipose tissue of mice from both 

diets (1868.3±642.3, 4098.8±1009.5 and 4665.8±1386.3 ng/ml for N, CD and HFD 24 weeks). After 12 or 24 weeks, red blood 

cell count, hemoglobin and hematocrit were not different from control or obese mice. Only in HFD group after 24 weeks, white 

blood cell count was increased when compared to N group (2025±281 and 2937±245 cell/ml for N and HFD). 

 

Conclusions: 

 

Experimentally it is possible to observe an increase of hepcidin expression in adipose tissue from obese mice but only after a long 

period of obesity. However, increased hepcidin level in adipose tissue did not result in anemia in experimental models of obesity. 
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Objectives: 

 

The acetic acid and phenyl-p-benzoquinone (PBQ) are easy and fast screening models to access the activity of novel candidates 

as analgesic drugs and their mechanisms. These models induce a characteristic and quantifiable overt pain-like behavior 

described as writhing response or abdominal contortions. The knowledge of the mechanisms involved in the chosen model is a 

crucial step forward demonstrating the mechanisms that the candidate drug would inhibit because you will search for mechanisms 

triggered in that model. Spinal activation of mitogen-activated protein (MAP) kinases ERK (extracellular signal-regulated 

kinase), JNK (Jun N-terminal Kinase) and p38, and PI3K (phosphatidylinositol 3-kinase) are important signaling mechanisms in 

inflammatory and neuropathic pain. However, there is no evidence on the participation of those kinases in the writhing response. 

Therefore, it was investigated the participation of spinal MAP kinases and PI3K in acetic acid- and PBQ-induced writhing 

response in mice. 

 

Methods and Results: 

 

The experiments were performed on male Swiss mice (20-25 g, Universidade Estadual de Londrina, Londrina, PR, Brazil). 

Procedures were approved by the Ethic Committee of Universidade Estadual de Londrina. Acetic acid (diluted in saline, 0.8%, 10 

ml/kg) and PBQ (diluted in DMSO 2%/saline; 0.189 mg/kg) intraperitoneal injection induced significant writhing response over 

20 min. The writhing response in the acetic acid and PBQ models were significantly and in a dose (1, 3 and 10 micrograms/5 

microliters/mice) -dependent manner reduced by intrathecal pre-treatment with ERK (PD98059; up to 46 and 75%, respectively), 

JNK (SB600125; up to 54 and 51%, respectively), p38 (SB202190; up to 55 and 55%, respectively) or PI3K (wortmannin; up to 

44 and 75%, respectively) inhibitors. Furthermore, the co-treatment with MAP kinase and PI3K inhibitors, at doses that were 

ineffective as single treatment (1 microgram of each inhibitor), significantly inhibited acetic acid (90%)- and PBQ (87%)-induced 

writhing response. 

 

Conclusions: 

 

MAP kinases and PI3K are important spinal signaling kinases in acetic acid and PBQ models of overt pain-like behavior. The 

present data suggest that drugs tested in these models may also be acting by modulating MAP kinases and PI3K spinal 

mechanisms, which merits investigation, and that spinal co-treatment with MAP kinases and PI3K inhibitors might be a 

successful analgesic strategy to reduce the doses of such inhibitors. 
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Objectives: 

 

Knowing the importance of xylazine in the veterinary medicine and animal experimentation and that the base of the 

antinociception mechanism of xylazine is not completely elucidated the aim of this study was to extend the idea of the adrenergic 

and opioids receptor activation, obtaining the pharmacological and imunohistochimic evidences for the involvement of beta-

endorphin and the pharmacological evidences about the cannabinoid system participation in the peripheral antinociceptive effect 

of xylazine. 

 

Methods and Results: 

 

The rat paw pressure test was used and hyperalgesia was induced by intraplantar injection of prostaglandin E2 (2 µg/paw). All 

drugs were administered locally into the right hind paw of Wistar male rats with n > 4 animals to group. The imunohistochimic 

and the HPLC chromatography were performed to verify the participation of &beta-endorphin and endocannabinoids, 

respectively, in the xylazine-effect. Xylazine (100 µg/paw) elicited a local inhibition of hyperalgesia. The non selective alpha2 

adrenoceptor antagonist yohimbine (05, 10 and 20 µg/paw), the non selective alpha1 adrenoceptor antagonist prazosin (0.5, 1 and 

2 µg/paw) and the non selective beta adrenoceptor antagonist propranolol (150, 300 and 600 ng/paw) antagonized (25%, 55% and 

100%; 30%, 65% and 100%; 25%, 60% and 100%, respectively) the antinociception effect induced by xylazine. The local effect 

of xylazine was antagonized by the selective µ-opioid receptor antagonist clocinnamox (10, 20 and 40 µg/paw) (100%) and by 

the selective delta-opioid receptor antagonist naltrindole (15, 30 and 60 µg/paw) (99%), but not by the selective kappa-opioid 

receptor antagonist NOR BNI (100 µg/paw). In addition, the imunohistochimic technique evidenced an increase of beta-

endorphin in the keratinocyte area from 10% to 55% after the xylazine-injection. The CB1 cannabinoid selective antagonist 

AM251 (20, 40 and 80 µg/paw) (25%, 50% and 95%, respectively) but not the CB2 cannabinoid selective antagonist AM630 

(100 µg/paw) blocked the xylazine-effect. The anandamide amidase inhibitor MAFP (2 µg/paw) and the anandamide reuptake 

inhibitor VDM11 (20 µg/paw) increased from 50% to 85% and from 55% to 98%, respectively, the peripheral antinociceptive 

effect of xylazine. In additional, the dosage of endocannabinoids (AEA, 2-AG, PEA and OEA) indicated that xylazine induces a 

selective release of anandamide (AEA) in the peripheral site with an increase 3 times in the tissue dosage and 2.5 times in the 

lipid extract dosage in peripheral site. 

 

Conclusions: 

 

The results provide evidences that xylazine probably induces peripheral antinociceptive effect by activation of adrenoceptors in 

the resident immune cells to release beta-endorphine or anandamide that activates selectively µ, delta-opioid receptors or CB1 

cannabinoide receptor in the peripheral site. 
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Objectives: 

 

The use of medium with low concentration of Fetal Bovine Serum (FBS) is recommended for optimization of purification 

conditions and characterization of proteins. In this study, we focused mainly on the optimization of hybridomas anti-HBsAg cell 

culture in DMEM medium with FBS low concentrations in order to identify the effects on antibody expression. 

 

Methods and Results: 

 

The hybridoma 19CC6/CG2 clone secreting anti-HBsAg was obtained through fusion of SP2/0 murine myeloma cell line (CRL-

1581 ATCC) with splenocytes of immunized mice using HBsAg protein. After cloning process by limiting dilution, hybridoma 

19CC6/CG2 clone was selected by ELISA. In this work, different concentrations of FBS and glucose were studied, resulting in 

four different media: 1) DMEM medium supplemented with 10% FBS (control); 2) DMEM medium with 1% FBS (D1%); 3) 

DMEM medium with 0.5% FBS (D0.5%); and 4) DMEM medium 0.5% FBS supplemented with 5.0 g L-1 glucose (D0.5%+). 

The inoculum used was 0.2x106 cells mL-1 and the cultures were incubated at 37ºC with 5% CO2. The anti-HBsAg was 

quantified by ELISA using AG850 from Chemicon International as antigen. Hybridoma 19CC6/CG2 clone was cultivated for 8 

days in four different media and cell growth and antibody concentrations were measured daily. For control, D1% and D0.5% 

cultures, the highest cell concentration was found at day 3 (1.16x106 cells mL-1, 0.78x106 cells mL-1 and 0.78x106 cells mL-1, 

respectively). For D0.5%+ culture, the highest cell concentration was found at day 4 (1.02x106 cells mL-1) (Figure 1). The 

highest antibody concentrations were 75.0 µg mL-1 at day 7 on control culture, 52.64 µg mL-1 at day 7 on D1%, 21.93µg mL-1 

at day 4 on D0.5% and 68.99 µg mL-1 at day 7 on D0.5%+ (Figure 2). The FBS reduction presented a direct effect on cell growth 

and antibody secretion. Nevertheless, it could be restored by addition of glucose. Thus, it is possible to decrease FBS 

concentration 20 folds without affecting significantly the overall antibody production.  

 

Conclusions: 

 

Although the control medium achieved the best performance, followed by medium D0.5%+, the last one is valuable and 

promising for further experiments. Not only due to the reduction of costs, but also for the decrease of using animal‟s source 

products as well as optimization of purification conditions. It is worthy to note that the negative effect of FBS reduction could be 

overcame by glucose addition without changing significantly the antibody expression.  
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Objectives: 

 

Introduction: Frontotemporal dementia (FTD) are a devastating neurodegenerative disease characterized by behavioural and/or 



language dysfunction and may co-occur with motor neuron disease. FTD are a clinical, genetically, and neuropathologically 

heterogeneous group which occurs most often around in a population between 55 and 65 years of age. There are slowly 

progressive atrophy and neuronal loss involving the frontal and/or temporal lobes. These atrophy are result of neurodegenerative 

process in which inflammation may be involved. A parenchymal brain inflammatory reaction (neuroinflammation) characterized 

by astrocyte and microglial activation has been reported in several neurodegenerative disorders, including Alzheimer‟s disease, 

AIDS dementia complex, amyotrophic lateral sclerosis and it may be involved in FTD pathogenesis as well. Neuroinflammation 

in FTD was analyzed in some studies but most of them using invasive procedures such as cerebrospinal fluid analysis. Aim: The 

main issue of this work was to study the expression of proinflammatory cytokines, like tumor necrosis factor alpha (TNF-α) and 

interleukin-6 (IL-6); and anti-inflammatory interleukin-10 (IL-10) and the Th2 type cytokine IL-4. Also the neurothrophine brain-

derived neurotrophic factor (BDNF) was studied in circulating T lymphocytes CD4+ and T lymphocytes CD8+ from patients 

with Alzheimer disease (AD) and FTD.  

 

Methods and Results: 

 

Methods: Peripheral blood mononuclear cells (PBMC) from patients were separated, cultivated with or without stimuli: anti-

CD3/CD28 (for lymphocytes) and lipopolysaccharide LPS (for monocytes). Then, after 18h hours the cells were harvested and 

stained for anti-CD4/FITC and anti-cytokines PE or Cy5 monoclonal antibodies. The last 4h the PBMC were cultivated in the 

presence of brefeldin for a better cytokines staining. Afterwards they were fixed with formaldehyde 2% and acquired in flow 

cytometer (Guava/GE). The results were then analysed in the Cytosoft software and the statistics were done using nonparametric 

test Mann-Whitney. Results were considered significant when P values were less than 0.05. Results: The results showed a 

statistically significant increase in proinflammatory TNF-α (in CD4+ and CD8+ cells) and the neurothrophin BDNF (CD4+ cells) 

from FTD patients when compared to AD patients. No statistically significant difference were observed in Th1 (IL6) and Th2 

(IL10 and IL4) expression. 

 

Conclusions: 

 

Conclusion: These higher expression of TNF-α observed in FTD when compared to AD are in accordance to previous studies that 

showed an increase of pro-inflammatory cytokines in cerebrospinal fluid of FTD. TNF-α may have an important role in 

neurodegenerative process in FTD. TNF- α is also capable of inducing the expression of neurotrophin BDNF from astrocytes. 

Then, it might be possible that its increase may be an attempted to counterbalance this action. 

Keywords: BDNF, Frontoteporal Dementia, TNF- alpha 

Financial Support: INCT, CNPq, CAPES, AMBRIEX, FAPEMIG 

 

 

 

Resumo:18-023 

ATP RELEASE MEDIATED BY CONNEXIN HEMICHANNEL IN THYMOCYTES  
 

Pacheco, P. A. F. 
1
; Fonseca, P. C. 

2,1
; Faria, R. X. 

1
; Ponte, C. G. 

3
; Spray, D. C. 

4
; Alves, L. A. 

1
  

1
 Instituto Oswaldo Cruz, FIOCRUZ 

2
 Instituto Nacional da Propriedade Industrial, INPI 

3
 Centro Federal de Educação Tecnológica Celso Suckow da Fonse, CEFET 

4
 Albert Einstein College of Medicine, AECOM 

 

 

 

Objectives: 

 

The existence of connexin-based intercellular interaction in the immune system is not well understood. In this context, we 

showed that thymocytes express Cx30.3 and Cx43.On the other hand, they did not form functional gap junctions in vitro neither 



with themselves nor with thymic epithelia cells. Recently, it is increasing the evidences showing that the connexins could play a 

role independent of their channel forming ability. Despite of the increasing in the description of functional hemichannels, which 

ones have already been demonstrated in different systems, the presence of them in immune cells remains an open question. 

Taking in account these findings, we decided to investigate if connexin found in thymocytes could play a role as hemichannel. 

 

Methods and Results: 

 

Thymocytes, isolated from 3-4 week-old Swiss Webster mice, were incubated for 90 min, in saline with calcium (150 mM NaCl, 

5 mM KCl, 1mM MgCl2, 1 mM CaCl2, 10 mM Hepes and 5 mM glucose) or without calcium (150 mM KCl, 5 mM NaCl, 1 mM 

MgCl2, 10 mM Hepes, 0.1 mM EGTA and 5 mM glucose) in a 5 % CO2 incubator. Some samples were also incubated with 

carbenoxolone (25 µM) or heptanol (1mM) for 90 min. After this, they were incubated with propidium iodate (5 µg/mL) for 15 

min at 37°C. The samples were immediately analyzed by flow cytometry. We observed a higher dye uptake when thymocytes 

were submitted to low extracellular calcium. This effect was reversed when thymocytes were incubated with hemichannel 

blockers. Moreover, we also observed an increase in ATP release when the cells were incubated at the same conditions.  

 

Conclusions: 

 

Our data suggest the presence of functional hemichannel in thymocytes and the opening of the hemichannel could be modulated 

by extracellular calcium concentration. Also, we have seen a higher ATP release in thymocyte incubated at these conditions. This 

finding is relevant to the understanding of the mechanisms underlying the T cell maturation processes, where cell communication 

mediated by hemichannel could play an important role through release of signaling molecules such as ATP. 
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Objectives: 

 

Angiotensin II (Ang II), a central RAS effector molecule, and its receptors, AT1 and AT2, have been shown to be involved in the 

inflammatory aspects of different diseases, however the cellular mechanisms underlying the regulation of immunity in normal 

conditions is not fully understood. In this work, using peripheral blood, mesenteric lymph node and spleen-derived CD4+ and 

CD8+ T lymphocytes from male Balb/c mice, we tested the influence of Ang II in different aspects of the T cell function. 

 

Methods and Results: 

 

Total T cells were isolated from peripheral blood, mesenteric lymph nodes and splenocytes of male Balb/c mice (6-8 weeks), by 

using nylon fiber columns. CD4+ and CD8+ T cells were obtained by magnetic sorting. Freshly obtained T cells were directly 

used as naïve or activated in vitro with plate-bound anti-CD3 5ug/mL. The addition of 10-8 M Ang II induced a 5-fold increase in 



the adhesion of naïve T cells into fibronectin or laminin matrixes. This effect depended on AT2 activation since it was abolished 

by 10-7 M PD123319, an AT2 receptor antagonist and increased by 10-6 M losartan, AT1 receptor antagonist. Differently, Ang 

II-induced naïve T cell transmigration was observed through fibronectin but not through laminin matrix, via AT1 receptor. The 

significance in vivo was demonstrated by adoptive transfer of spleen-derived CFSE-labeled T cells into isogenic mice pre-treated 

with vehicle, losartan or captopril, an angiotensin converting enzyme (ACE) inhibitor (20mg/kg by gavage), where we observed a 

significant reduction in the percentage of CFSE+ T cells in the spleen (control: 0.82; losartan: 0.68 and captopril: 0.60 x 104 

cells) together with accumulation in the blood (control: 0.28; losartan: 0.45 and captopril: 0.55 x 104 cells), indicating that Ang II 

possibly controls naïve T cell homing. To assess the molecular mechanisms involved in Ang II effects, we found that it induced 

upregulation of CCR9 (40%), CCR7 (30%), and the adhesion molecule L-selectin (CD62L) (20%) expression, in naïve T cells 

isolated from blood, mesenteric lymphnodes as well as spleen. All these effects were dependent on AT1 receptor activation. In 

addition, Ang II induced in vivo, in mouse spleen and mesenteric lymph nodes, an increase in the expression of CCL19 and 

CCL21, two CCR7 ligands, and CCL25, a CCR9 ligand, which could also be associated to the chemotatic effect of Ang II. Next, 

we analyzed the role of Ang II in naïve T cells activation and posterior adhesion into fibronectin or laminin matrixes. The 

addition of 10-8 M Ang II did not change any of the parameters evaluated. However, 10-6 M losartan treatment: (i) reduced the 

percentage of CD25+ (40%) and CD69+ cells (50%), of both subsets and (ii) inhibited adhesion of these cells in 53% or 76% to 

fibronectin or laminin, respectively. 10-6 M captopril had similar effects to Ang II, however its effects were reverted by 

exogenous Ang II (10-8 M). None of these responses was modified by 10-7 M PD123319. 

 

Conclusions: 

 

Taken together, these data confirmed the endogenous production of Ang II by T cells. Also that Ang II, via AT1 receptor 

activation, is involved in naïve T cell homing from the blood to the spleen, a peripheral lymphoid organ for T cell priming by the 

cognate antigen. Moreover, Ang II acts as a costimulatory molecule participating on T cell activation and posterior induction of 

adhesion/transmigration upon interaction with basal membrane proteins, via AT1 receptor activation.  
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Objectives: 

 

Pulmonary fibrosis is characterized by diffuse chronic interstitial inflammation, that is known to have an infiltrate of phagocytes 

that releases large amounts of reactive oxygen species, increased fibroblast proliferation, and enhanced extracellular matrix 

synthesis and deposition. Lipoxins (LXs) are endogenously produced eicosanoids via lipoxygenase-lipoxygenase interactions 

and/or by aspirin-triggered acetylation of cyclooxygenase-2 and activation of 5-lipoxygenase forming 15-epimer LX or aspirin-

triggered LX (ATL). Among the various ATL analogs studied, 15-epi-16-(para-fluoro)-phenoxy-LXA4 (ATL-a) have been 

shown to be active in vivo in several models of inflammatory disease. Our aim is to evaluate the mechanisms underlying the anti-

fibrotic effect of ATLa on bleomycin-induced pulmonary fibrosis in mice. 



 

Methods and Results: 

 

For induction of pulmonary fibrosis, groups of mice C57Bl/6 (n=4-8) were administered by intratracheal (i.t.) route with 

bleomycin (BLM) (0.06 U/mouse) or sterile saline (30 µl) as control. Mice were sacrificed at day 3 and 9 after BLM and 

bronchoalveolar lavage (BAL) was obtained for reactive oxygen species (ROS) by nitroblue tetrazolium (NBT) assay and 

cytokine detection. In another experiment, ATLa was given at day 7 (1 μg/mouse-i.v) and 10 (0.1 μg/mouse-i.v) after BLM 

inoculation. For analysis, mice were sacrificed on day 14 after sterile saline or BLM administration and lungs removed for 

preparation of histological analysis, morphometry and immunohistochemistry. ROS production was increase in the BAL of BLM 

group (0.160 μg of NBT formazan/mg of protein ± 0.023, n=5), compared to control group (0.010 μg of NBT formazan/mg of 

protein ± 0.004, n=4) at day 3 and 9 (BLM group 0.200 μg of NBT formazan/mg of protein ± 0.047, n=8; control group 0.050 μg 

of NBT formazan/μg of protein ± 0.024, n=5). The ELISA result for IL-17 demonstrated an increase in the secretion of this 

cytokine when in the BLM group on days 3 (38.2 pg of IL17/mg of protein ± 6.4, n=5) and 9 (35.2 pg of IL17/mg of protein ± 

7.6, n=5) compared to control mice on days 3 (0.01 pg of IL17/mg of protein ± 0.004, n=4) and 9 (0.05 pg of IL17/mg of protein 

± 0.02, n=5). In day 14, histological analysis showed increased cell infiltration and edema after BLM administration, while ATLa 

treatment reduced those effects. In Sirius red staining, the collagen deposition was increased in BLM group and ATLa 

administration reversed this effect. Also, ATLa decreased BLM-induced α-SMA expression in the lung. 

 

Conclusions: 

 

ATLa treatment at day 7 and 10 reverse collagen deposition, α-SMA expression, cell infiltration, and edema induced by BLM in 

the lung, demonstrating similar or at least very close results to control mices on the day 14.These data suggest a potential 

therapeutical effect of ATLa as an anti-fibrotic drug. 
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Objectives: 

 

Nucleotides act on P2 family of receptors that are divided in two groups: P2X ionotropic receptors and G protein-coupled P2Y 

receptors. These receptors have been characterized in many immune cells as macrophages, neutrophils and dendritic cells, 

however there is modest characterization in eosinophils. As these cells are involved in several pathological processes including 

asthma, we have investigated the expression and possible roles of the P2 receptors in eosinophils migration. 

 

Methods and Results: 

 

The eosinophils have been obtained from peritoneal lavage of wistar rats folowed by a purification step of percoll density-

gradient centrifugation. Firstly, we have performed a characterization, using Immunofluorescence experiments with antibodies 

against P2X and P2Y receptors. The cells were positives for P2X1;2;4 and P2Y1;2;4, and these data was confirmed by RT-PCR. 

Our next step was to investigate the possible physiological roles of these receptors. Thus, we have tested the participation of these 

receptors in the migration of eosinophils in vitro by transwell. In these experiments, ATP (0,8500 ± 0,2179) and other agonists 

ATPgamaS 0,2536 ± 0,07662 and UTP 0,7009 ± 0,09265) were able to increase migration of leukocytes when compared to our 



control, an effect which could be blocked by Suramin (0,2700 ± 0,1156) a blocker of P2 receptors. In keeping with this idea, we 

tested whether these receptors are implicated in the migration of eosinophils to an inflammation site in vivo, using a model of 

allergic pleurisy. This model was made sensitizing the animal (day1) and after 14 days the animal was treated and challenged 

after 1hour of the treatment, 24h later the animal was killed and the pleural lavage was made. In fact, migration of eosinophils has 

increased in vivo when ATP+OVA (17,1±2,7x106 cells/cavity), ATPgS+OVA (14,7±0.92x106 cells/cavity) were compared to 

the saline group (1,93±0,1x106 cells/cavity), a positive control with OVA was done and the number of cells was increased 

13,6±0,9x106 cells/cavity but less than ATP and ATPgS. As demonstrated in the in vitro experiments Suramin (6,5±1,9x106 

cells/cavity) blocked the migration of cells to the pleural cavity. We also did intrapleural stimulation with ATPgamaS 24h 

without OVA and an increased number of leukocytes was seen(2,8±0,16x106 cells/cavity). In relation to eosinophils we have 

similar results, ATP + OVA attracted 4,243±0,49x106 cells/cavity, ATPgamaS + OVA 3,389±0,42x106 cells/cavity and 

ATPgamaS without OVA 0,4864±0,06x106 cells/cavity while the saline control group 0,2248±0,02x106 cells/cavity and OVA 

only 2,2±0,2x106 cells/cavity. And Suramin inhibited the migration with only 0,9010±0,27x106 cells/cavity.  

 

Conclusions: 

 

We have demonstrated that rat eosinophils express P2X and P2Y receptors immunofluorescence and RT-PCR . In addition, the 

activation of P2 receptors can increase migration of eosinophils in vitro an effect blocked by suramin. More over, we 

demonstrated that in vivo P2 receptors could be stimulating migration of whole leukocytes including eosinophils. And the 

inhibition of migration by Suramin corroborate with our findings since that in inflammation sites the extracellular ATP is 

enhanced and activation of P2 receptors can induce various events . All Together our data help to better understanding the role of 

P2 receptors in pathogenesis of asthma. 
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Objectives: 

 

The goal of this work was to evaluate the early events of cellular recruitment to lung parenchyma after cigarette smoke exposure 

through the analysis of bronchoalveolar lavage fluid (BALF) from C57BL⁄6 mice. 

 

Methods and Results: 

 

A total of 36 C57BL⁄6 male mice were used to this work: the control (T0), unexposed to cigarette smoke group, was composed 

for 6 mice and the other 30 mice were equally divided in five different groups depending on the exposure period: one day (T1), 

two days (T2), three days (T3), four days (4) or five days (T5). In the used protocol, mice were exposed to smoke from 6 

commercial filtered cigarettes per day by using a smoking chamber. Each cigarette was coupled to a plastic 60-ml syringe so that 

smoke could be drawn in and subsequently expelled into the exposure chamber. This cigarette exposure was repeated 2 times in 

succession for 3 times per day (morning, lunch time, and afternoon). After each inhalation time point (1 to 5 days), the animals 



were euthanized by cervical dislocation and their tracheas were cannulated (PE-90 tubing, 0.86mm ID. and 1.27mm OD). 

Through the cannula, buffered saline solution (2ml, 0.9% NaCl, pH 7.2) was introduced to the lungs and approximately 1.5ml of 

BAL fluids was collected. BAL cells characterization and quantification were performed by flow cytometry, using the following 

antibodies: anti-CD4-PE (CD4 T cells marker), anti-CD8-Percp (CD8 T cells marker), anti-GR1-FITC (neutrophil marker), anti-

F4⁄80-APC (macrophage marker). Cells were labeled using monoclonal antibodies, washed and stored until acquisition on 

cytometer. A minimum of 15,000 events were collected/sample, and analyzed using FloJo software (Tri Star Inc, Ashland, OR). 

Cigarette smoke exposure leads to an increase of inflammatory cells influx into pulmonary parenchyma. Macrophage presence 

was increased since the first exposure time point: T1 (80.2%±5.9), T2 (82.2±4.6), T3 (84.2±4.0), T4 (81.9±5.7) and T5 

(84.6±6.3) as compared to T0 (37.4±6.5). Percentages of CD4+ T cells were increased after 3 days of exposure T3 (6.7±2.1) and 

the same was observed to CD8+ T cells T3 (5.6±1.7). However, lymphocyte numbers were not statistically different from T0: 

5.3±2.6 and 3.6±1.8, to CD4+ and CD8+ T cells, respectively. Finally, after the third day of exposure, neutrophil percentage was 

increased (T3=6.1±1.9) as compared to T0, unexposed mice (3.1±0.4). 

 

Conclusions: 

 

Cigarette smoke is able to promote inflammatory cell influx to the lung of exposed C57BL⁄6 mice. The increase of macrophage 

influx can be observed after the first day of exposure and it is persistent until the last day of acute exposure. In relation to the 

other evaluated inflammatory cells, lymphocytes and neutrophils, they were more easily observed after three days of exposure 

which indicates that this time point could be relevant to studies focusing on these cellular subpopulations in acute cigarette smoke 

exposure model. 
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Objectives: 

 

Environmental influences early in an organism‟s life can have long-term consequences. For example, protein restriction during 

the prenatal period can permanently affect morphofunctional features in a variety of physiological systems, including the immune 

system. These effects involve a mechanism called “fetal programming”, in which a nutricional and hormonal stress during a 

critical developmental period has permanent effects on the structure and function of the organs. The objective of this study was to 

examine the in vitro effects of postnatal malnutrition on nitric oxide (NO) production in activated alveolar macrophages of adult 

rats. 

 

Methods and Results: 

 



Wistar rats were kept at a temperature of 23±2ºC, in a light-dark cycle. After birth, the neonates were randomly distributed to 

litters of 8 pups per mother. Male Wistar rats were distributed into two groups according to maternal diet during lactation: a 

control group (C)of 17 rats whose dams had received 23% protein diet and a malnourished group (M) of 14 rats whose dams had 

received a “regional basic diet” (DBR), starting from the day of birth. This diet has a low protein content (7.8%) is deficient in 

vitamins, some minerals and fatty acids. After suckling period, all animals received 23% protein diet. On postnatal day 90 (P90), 

NO production was measured in supernatants from cultured macrophages stimulated with LPS. Cell viability was assessed by the 

mitochondrial reduction of 3-[4, 5-dimethylthiazol-2-yl]-2, 5-diphenyl tetrazolium bromide to formazan. The results were 

expressed in absorbance of NO and formazan per 5 x 10^5 macrophages. All data were expressed as mean ± standard error of the 

mean (SEM). In the comparison between groups, two-way ANOVA for repeated measures followed by Holm-Sidak post-tests 

were used. A value of p 

 

Conclusions: 

 

This type of nutritional manipulation in postnatal period seems to interfere with the function of macrophages; with visible 

consequences in the adult organism. 
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Objectives: 

 

Gliomas are the most common and devastating type of primary brain tumors. The presence of an inflammatory environment, 

including tumor-associated macrophages (TAM), promote tumor proliferation and are associated with a poor prognosis in 

patients with glioblastoma. Disruption of purinergic signalling also has been implicated in cancer progression. ATP can act as 

danger signaling whereas adenosine, the ATP breakdown product, serves as a negative feedback mechanism to limit 

inflammation. The nucleotide communication is controlled by the action of ectonucleotidases, such as E-NTPDase and ecto-5′-

nucleotidase/CD73. Since tumor cells and its secretory products can modulate the macrophage phenotype. The aim of this study 

was to evaluate the participation of ectonucleotidases in the induction of M1 (anti-tumor) or M2 (pro-tumor) macrophage 

phenotype by glioma conditioned medium. 

 

Methods and Results: 

 

mouse glioma cells (GL261) were seeded in 6 multi-well plates and the conditioned medium (CM) was collected after 24, 48 and 

72 h of cultivation. Primary macrophages obtained from 6-8 weeks, male, CF-1 mice were collected from peritoneal cavity and 

exposed to DMEM (control) or glioma CM for 24 h. Macrophage phenotype was evaluated by arginase and iNOS activities; 

TNF-α release by Elisa and Ym1 expression by qPCR. The ectonucleotidase activities were measured by malachite green method 

using ATP, ADP and AMP as substrates. Macrophage ectonucleotidases protein expression was evaluated by flow cytometry 

using the following antibodies (anti-mouse NTPDase1/CD39, anti-mouse NTPDase2, anti-mouse-NTPDase3 and anti-rat ecto-5`-

nucleotidase/CD73). Results: Macrophage exposed to glioma CM exhibited a M2 phenotype with pro-tumor functions 

characterized by a decrease in the iNOS activity and TNF-α production and an increase in Ym1 mRNA expression. Glioma CM 

also modulated the ectonucleotidase activity and expression in macrophage cultures. The ATP, ADP and AMP hydrolysis was 



decreased when compared to control cells. Moreover, a parallel decrease in the E-NTPDase1, 2, 3 and ecto-5`-nucleotidase/CD73 

protein expression was observed by flow cytometry analysis. 

 

Conclusions: 

 

the macrophages exposed to glioma CM medium presented a polarized anti-inflammatory profile (M2) and the results suggest 

that ectonucleotidases may be involved in the modulation of the inflammatory process that occurs in gliomas.  
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Objectives: 

 

Considering that galectin-3 regulates conventional and peritoneal B cell differentiation (JLBiology 82; 300, 2007 and 

Glycobiology 19; 1248, 2009), we have studied the possible interference of galectin-3 controlling T and B cell activation. 

 

Methods and Results: 

 

Methods: Inbred BALB/c wild type (WT) and galectin-3 knockout (Gal-3
-/-

) mice were maintained in appropriated conditions and 

used in accordance with local ethical guidelines (protocol number – DAHEICB009). Spleen of both mice was removed, 

mechanically dissociated and cellularity was measured. Isolated splenic cells were activated with concanavalin A (con.A; 

5μg/mL; Sigma) and cultured in 25 cm
2
 tissue culture flasks during 5 days in RPMI-1640 medium supplemented with 2mM L-

glutamine, 100 mg/mL penicilin/streptomicin and 10% fetal bovine serum (FBS) at 37
o
C in 5% CO2 atmosfere. Control groups 

were defined as untreated cells from WT and Gal-3
-/-

 mice (female animals between 2 and 4 months old, 3 mice for each control 

and treated situation). Red blood cells were lysed with hypotonic ACK solution, splenocytes were quantified in hemocytometer 

and the viability was measured by trypan blue solution. Cell types were phenotypically identified and the cell cycle was 

characterized by flow cytometry. Activated splenocytes from WT and Gal-3
-/-

 mice were quantified during 96h and the kinetic of 

cell proliferation was measured. Statistical tests were accomplished using Tukey's multiple comparision test (t-test). P values ≤ 

0.05 were considered statistically significant. Results: The treatment with con.A increased cellularity of WT splenocytes 2-fold 

after 72h, whereas treated splenocytes of Gal-3
-/-

 mice had similar proliferative pattern compared with control. These data 

corroborated with flow cytometric analysis where it was observed that control Gal-3
-/-

 splenocytes presented higher viability rate 

compared with control WT splenocytes. The treatment modified this scenario and the viable cells were numerically increased in 

WT and reduced in Gal-3
-/-

 activated splenocytes. CD4
+
 cells were 4-fold increased in WT activated cells after the treatment, 

while CD4
+
 cells of Gal-3

-/-
 mice were only 2-fold increased compared with the respective control. In parallel, activated CD8

+
 

cells were not significantly modified in both WT and Gal-3
-/-

 mice. Control Gal-3
-/-

 had higher number of B220
+
 B cells 

compared with control WT splenocytes and the treatment drastically reduced the B cell number in the absence of galectin-3. 

These B cell lineages were phenotypically identified as IgM
+
B220

+
CD138

-
 conventional B lymphocytes, IgM

+
B220

+
CD138

+
 

plasmablasts and IgM
-
B220

+
CD138

+
 plasma cells, and all these subtypes were significantly decreased after stimulation with 



con.A in the absence of galectin-3.  

 

Conclusions: 

 

Preliminarily, we proposed that the lack of galectin-3 disturbed splenic B cell differentiation and interfered directly in CD4
+
 cell 

activation by concanavalin A, modifying the proliferative and viability patterns. These founds corroborated and could explain, at 

least in part, our previous data where we proposed that galectin-3 controls conventional B cell differentiation in a T cell 

dependent manner. 
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Objectives: 

 

To assess the mechanisms involved in the impairment of survival time of skin allograft (STSA) after paradoxical sleep 

deprivation (PSD) and sleep restriction (SR). 

 

Methods and Results: 

 

Adult male BALB/c mice were used as donors and C57BL/6J mice as recipients. The C57BL/6J groups were subjected to PSD 

for 72 hours (prior and after the transplantation (TX) or to SR for 15 days by the modified multiple-platform method (5 mice 

placed inside cage containing 14 circular platforms with water up to 1 cm of their upper surface) or transplanted and maintained 

in their home-cage (TX group). The SR protocol consisted of 21 hours of PSD and 3 hours of sleep. The skin allograft was 

collected 5 days after TX and inspected daily to determine STSA and the spleen was harvested for cell counting and flow 

cytometry analysis of T cells. Total RNA from the skin allograft and GeneChip® Mouse Genome 430 2.0 arrays were used to 

perform comprehensive microarray analysis of gene expression in control, PSD and SR groups. SR significantly increased the 

STSA in relation to the TX group (n=10) prior to TX (14±1.9 vs. 9±1.8, p 

 

Conclusions: 

 

Sleep deprivation impaired the rejection process in a mice experimental model of skin allograft. 
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Objectives: 

 

In the present study we investigated the effect of lidocaine-loaded polymeric nanocapsules on the macrophage phagocytosis in 

vitro. 

 

Methods and Results: 

 

The polymer policaprolactona was used to prepared nanoparticle lidocaine-loaded. Macrophages were obtained by intraperitoneal 

lavage from Swiss mice weighing 18±25g. Peritoneal fluid was cultured for 2 h to allow the macrophage adherence on plastic 

wells. The supernatants were harvested to remove non-adherent cells. Peritoneal macrophages (5x10
5
cells) were maintaining in 

RPMI-1640 medium supplemented with Fetal Cow Serum (10%), ciprofloxacin (2 mg/mL) and glutamine (1%). On 1 day, 

macrophages were incubated for 1 h with different concentrations of free lidocaine (10
-3

, 10
-2

, 10
-1

 and 1mM) and phagocytic 

activity was evaluated by the uptake of zymosan, cell viability was determined by MTT assay and reactive oxygen species (ROS) 

production measured by nitroblue tetrazolium(NBT). All procedures described here had prior approval from the local animal 

ethics committee (License nº 23065.12614/2006-89). Results were expressed as mean ± SEM and analyzed statistically by the 

test t of Student. P values 
-3

, 10
-2

, 10
-1

 and 1mM) substantially reduces the uptake of zymosan by macrophages in all doses tested 

(with inhibition of 16.1%, 27.8%, 27.1% and 30%, respectively, than compared to cells RPMI-treated). The pre-treatment with 

free lidocaine or nanoparticle without lidocaine did not interfere with the uptake of zymosan by macrophage. In contrast, the 

production of reactive oxygen species (ROS) by macrophage did not is modulated by incubation with lidocaine-loaded 

nanoparticle, free lidocaine or nanoparticle without lidocaine. Moreover, macrophages exposed to lidocaine-loaded nanoparticle, 

free lidocaine or nanoparticle without lidocaine shown a viability >95% in the MTT assay. 

 

Conclusions: 

 

We found that lidocaine-loaded nanoparticle reduces the phagocytosis without interfere with ROS production and cell viability. 

These results indicate that lidocaine-loaded nanoparticle might be useful as a strategy capable of modulating the macrophage 

function. 
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Objectives: 

 

Chronic stress may depress the immune system making it more vulnerable to diseases. Our anti-oxidant defenses are mechanisms 

used to neutralize this stress. Aplha-tocopherol, acts directly on the cell membranes inhibiting the oxidation chain reactions of 

soluble fats. Beta-carotene, a precursor of vitamin A acts as a free radical inhibitor. The vitamin C, or ascorbic acid, is an electron 

donator to free radicals. The three vitamins must act together due to their complementing activities. Thus, little is known about 

their pro-oxidant effect. Verify the existence of a dual effect (pro and antioxidant) of the vitamin complex (alpha-tocopherol, 

beta-carotene and ascorbic acid) in mononuclear cells (PBMNC) of healthy donors and the inflammatory capacity by IL-6 

generation.  

 

Methods and Results: 

 

PBMNC of healthy donors were incubated with two concentrations of the vitamin complex: [A] Ascorbic Acid=5,64µg, Alpha-

tocopherol=6,90µg, Beta-Carotene =0,18µg; [5A] Ascorbic Acid =28,18µg, Alpha-tocopherol=34,46µg, Beta-Carotene =0,86µg. 

A chemiluminescence assay was used to evaluate free radical production while the reduction capacity was measured by the MTT 

assay, albumin and uric acid (LabTest/MG-Brazil kit). The IL-6 generation was measured by sandwich ELISA (Ann Arbor, MI, 

USA). Our results demonstrated that when PBMNC (20-39 years old) are incubated with concentrations [A] and [5A] there is a 

significant activation of the free radical production only in concentration [5A]. However, in the age groups 40-59 and 60-80, 

there were a significant reduction and activation of oxidant status when mononuclear cells were incubated with [A] and [5A] 

concentrations in both groups, respectively. The oxidative stress was observed in all age groups when PBMNC was incubated 

with [5A] concentration. In the groups of 40-80 years old, concentration [A] inhibited the oxidative stress. The inflammatory 

profile showed an elevation of the IL-6 production in pro-oxidant and a decrease in anti-oxidant conditions. 

 

Conclusions: 

 

Therefore, our results demonstrated that vitamins C, beta-carotene and alpha-tocopherol can exert an antioxidant effect, as well 

as, a pro-oxidant effect, according to their concentration, and could be an inductor of an inflammatory process generating severe 

complications to the body in molecular levels during the age process.  
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Objectives: 

 

Hepatic stellate cells (HSCs) play a crucial role in the pathogenesis of liver inflammation and fibrosis. During chronic liver 

injury, as in schistosomal granulomas, HSCs lose vitamin A and transform into myofibroblastic cells, called activated HSCs. 

TGF-β1 is the most potent stimulus to hepatic fibrogenesis. In HSCs, TGF-β1 promotes HSCs proliferation, transformation into 

myofibroblasts, simulates the synthesis of extracellular matrix proteins and the production of angiogenic cytokines including 

VEGF. In schistosome-infected mice, we demonstrated that TGF-β1 stimulates GR-HSCs production of arachidonic acid-derived 

cys-leukotrienes with roles in HSC proliferation (Biochim Biophys Acta. 1801(12):1341-8, 2010). The aim of the present work 

was to investigate the ability of GR-HSCs to generate COX-derived lipid mediators and its function in regulate VEGF production 

by GR-HSCs in vitro. To better understand this processes we used a three-dimensional (3D) in vitro culture that mimic the in vivo 

situation better than conventional in vitro systems. 

 

Methods and Results: 

 

GR-HSCs obtained from C3H/HeN mice infected by transcutaneous penetration of S. mansoni cercariae were cultured in 

conventional monolayer and in 3D system. In 3D culture, cells were seeded in agarose 1% coated round-bottom 96-well plates. 

All suspended cells were integrated into a single spheroid. After 4 days, spheroids and monolayer cells were prepared for COX-2 

and hematopoietic PGD synthase (H-PGDS) detection by immunofluorescence and Western blotting analysis. Spontaneous or 

TGF-β1-stimulated PGE2, PGD2 and VEGF production were measured by EIA/Multiplex system into the supernatant of GR-

HSCs. We observed that GR-HSCs express COX-2 by immunofluorescence, and spontaneously release PGE2 and PGD2. TGF-

β1 significantly enhanced the production of PGD2 (Control: 51.00 ± 16.29 vs. TGF-β1: 145.0 ± 28 pg/mL, p 

 

Conclusions: 

 

Together these data suggest an important endogenous role of PGD2 as regulator of VEGF production in hepatic granulomas from 

schistosome infected mice.  
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Objectives: 

 

Sepsis is an inflammatory response developed after an uncontrolled infection, and is one of the major causes of death in hospitals 

Intensive Care Units. Its physiopathology is characterized by the loss of balance between the proinflammatory and 

antiinflammatory responses that can lead to a generalized infection, shock and death. One of the most important factors in the 

severe outcome of this disease is the tecidual damage that this deregulated immune response generates. In this work it was 



evaluated the P2X7 receptor (P2X7R) participation in the modulation of the Sepsis inflammatory response induced by Cecum 

Ligation and Punction (CLP). The P2X7 receptor activation by extracellular ATP, a danger signal, is directly connected to the 

production of interleukin-1β, a proinflammatory cytokine important in the Sepsis inflammatory environment. 

 

Methods and Results: 

 

The experiments were made using male 2 months old wild type and P2X7 KO C57Bl6 mice. Sepsis was induced with the 

execution of 2 punctions with a 21G needle in the animal‟s cecum, and the samples were collected after 24 hours. The bacteremia 

was measured to validate this Sepsis induction by counting the colony forming units (CFU) in agar plates after 48 hours of a 

37°C incubation, and the alanin aminotransferase (ALT) circulating in the blood was also measured, this enzyme indicates 

hepatic injure. The cytokine IL-1β was dosed in the blood, peritoneal fluid and liver supernatant using the colorimetric essay 

ELISA. The Nitric Oxide (NO) was measured in the liver supernatant by the Griess reagent method. The number of total cells in 

the peritoneal fluid was accessed by direct counting in Neubauer chamber. The results showed the presence of bacteremia and the 

increase of ALT in the blood of animals that suffered the CLP, but the increase was greater in the wild type animals if compared 

to the P2X7 KO (n=3; p<0,05). 

 

Conclusions: 

 

These results suggest that the absence of P2X7R attenuates the inflammatory response in the Sepsis induced by CLP and that it 

can reduce the systemic tecidual damage. Thus, a more profound study of this receptor action in the immunomodulation of the 

disease may contribute to the development of new therapeutic strategies. 
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Objectives: 

 

Leishmaniasis is a zoonosis caused by protozoa of the genus Leishmania, transmitted by the vector mosquito in the genus 

Fhlebotomus. Prevalent on six continents in the world is considered endemic in 88 countries, and according to the Ministry of 

Health in Brazil, there are reports about 28,000 cases per year of disease (BMC Infect Dis 10:209, 2010). There are 20 species of 

Leishmania that can cause infections in humans and L. braziliensis is the major causative agent of cutaneous leishmaniasis in 

Latin America and leishmaniasis (J Immunol 180:11, 2008). Recent studies in vitro and in vivo have highlighted the importance 

of interactions between dendritic cells and inducing the activation Leishmania parasite-specific CD4. Phagocytic cells produce a 

large number of microbial components to control the intracellular parasite proliferation, especially with the production of nitric 

oxide. This gas acts as a chemical mediator of inflammation, and through antimicrobicidas parasitic activity and giving it the 

characteristic of defense against pathogens. The aim of this study was to investigate the interaction of L. braziliensis with 

macrophages and dendritic cells derived from human monocytes isolated from peripheral blood and by inhibition of NO synthase, 

to investigate the role of nitric oxide during this interaction. 

 

Methods and Results: 



 

The blood mononuclear cells were isolated by Ficoll-Hypaque, obtained from buffy coat-donor volunteers, assigned by the 

Division of hemotherapy University Hospital Clementino Fraga Filho (UFRJ). The project is enlisted in the Ethical Comitee 

HUCFF under CAAE 0157.0.197.000-09 number. Monocytes were separated from lymphocytes by aggregation "cold" (70:15 J 

Leprosy, 2001) and cultured at a concentration of 2 x 105 / ml in complete RPMI medium and incubated or not with cytokines 

RGM-CSF (100U/ml; Schering-Plough Belgium) and RIL-4 (1000U/ml, Innogenetics NV, Belgium) to differentiate into 

dendritic cells and macrophages, respectively. After differentiation, an inhibitor of nitric oxide synthase was additioned (L-

NAME 20μM) for 1 hour and was later added L. braziliensis at a ratio of 5:1 (parasite / cell). The cells were fixed in ethanol for 3 

minutes and stained with Giemsa. For light microscopy, we observed a large increase in infection by L. braziliensis in the 

presence of L-NAME, both in macrophages and dendritic cells. 

 

Conclusions: 

 

Our results demonstrate by light microscopy, an increase in infection of macrophages and dendritic cells in the presence of the 

inhibitor of nitric oxide. Demonstrating the importance of this mediator in inflammatory and immune responses against 

intracellular infection by L. braziliensis . 
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Objectives: 

 

It has been established that leukocytes recruited by inflammatory chemokines orchestrate the inflammatory response and 

consequent injury associated with GVHD, a common disease following bone marrow transplant. Then, our aim in this study was 

verify the role of D6 receptor, a "decoy" receptor for CC chemokines, in GVHD model disease view a future development of new 

co-adjuvant therapies for transplant patients.  

 

Methods and Results: 

 

Eight to twelve-week old mice were housed under standard conditions in a temperature-controlled room (23±1 ºC) on an 

automatic 12-h light/dark cycle and had free access to commercial chow and water. All procedures described in this study were 

approved by the local Ethics Committee on Animal Experimentation (CETEA-UFMG protocol number 024/09), following all 

instructions to avoid animal‟s suffering. Male Balb/c WT or D6-/- mice received myeloablative total-body irradiation (700cGy, 

137Cs source) in two doses with a 2-h interval to minimize gastrointestinal toxicity, followed by i.v. infusion of 1x107 WT C57 

bone marrow cells and 1.5x107 splenocytes as a source of allogeinec T cells. In addition was made the reverse experiment using 

male C57 WT or D6-/- mice as donor and male WT Balb/c mice as recipient. The experiments were performed with about 6-8 

mice per group. GVHD was associated to a gradual worsening of clinical score followed by fast mortality in WT recipients. D6-/- 



recipient mice presented an improvement of the clinical score after GVHD when compared to WT ones, with an important 

decrease in mortality. Furthermore, there was a reduced infiltrate of CD4+ and CD8+ cells in gut and liver associate with reduced 

levels of IFN-γ and CCL2, in these target organs, in D6-/- recipient mice compared to WT recipient mice. This partial protection 

of D6-/- mice was associated to increase circulated levels of CCL2, a chemokine related to stimulate mobilization of myeloid 

suppressor cells from bone marrow, that develop a important role in control GVHD inflammatory response. In irradiated WT 

mice, transplantation of splenocytes from D6-/- minimizes the clinical score of the GVHD disease and promoted a delayed of the 

mortality when compared to WT donor cells. This phenotype could be associated with myeloid suppressor cells that are increased 

in spleen of D6-/- mice. Thus, we next transplanted splenocytes from D6-/- mice which were depleted of myeloid suppressor cells 

in WT recipients. This procedure was able to reverse the previously protection observed, worse the clinical score and anticipating 

the mortality. On the other hand, the transplantation of allogeneics lymphocytes plus myeloid suppressor cells from D6-/- animals 

was sufficient to promote the partial protection in WT littermates.  

 

Conclusions: 

 

On these bases, D6 may play a role on the mobilization of myeloid suppressor cells and these cells could be responsible for the 

partial protection observed in D6 deficient mice. We believe that a better understanding of the role of chemokines and chemokine 

receptors in GVHD may open new opportunities as adjuvant therapy in transplant patients. 
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Objectives: 

 

The present study compared the sensitivity of PCR-based assays for the identification of Leishmania (Viannia) spp. in different 

specimens (including lesion and biopsy of lymph nodes and spleen) by using the same DNA extraction method and the same PCR 

primer pairs. 

 

Methods and Results: 

 

The protocols employed for the collection of biological samples from the studied dogs followed the ones approved by the Ethics 

Committee for Animal Experimentation (CEUA-UFES) and adopted by the Brazilian College of Animal Experimentation 

(COBEA). During a seroepidemiological survey, conducted between 2008 and 2010, in the rural areas in the municipality of 

Cachoeiro do Itapemirim, Espirito Santo State, Brazil, the dogs were investigated for the presence of suggestive ATL lesions and 

enlarged lymph nodes. Eight dogs with ulcerated cutaneous lesions in the ear, scrotum and muzzle had been donated and kept in 

public kennel at Zoonosis Control Center. All eight dogs were tested positive for ATL using immunoblotting and peroxidase-

conjugated secondary anti-IgG. Dogs with lesions were submitted to scraping and biopsies of the lesions‟ borders, and aspirated 

lymph nodes and spleen. For the collection of lesion, anesthesia with dissociative drugs (10% ketamine – 15mg/kg/IM and 20% 

xylazine – 1-2mg/kg/IM) and local anesthesia with 0.2% lidocaine (diluted to 1:10) was carried out. Smears were performed on 

glass slides for microscopic analysis for each type of biological sample taken from lesions. Slides containing material from 

lesions were Giemsa stained and analyzed for presence of amastigotes forms. Parasite searches in the lesions of dog number one, 

number three, number four and number seven were negative. Molecular method based on PCR (Polymerase Chain Reaction) is 



used for the detection of the infection and for the identification of Leishmania in clinical samples in purified DNA. The extraction 

of the DNA from the lesion biopsy was carried out using the Illustra® kit (GE Healthcare, USA).The DNA obtained was 

subjected to amplification in an automatic thermocycler (MJ Mini, Bio-Rad, USA), using the primers 

5‟GGGGTTGGTGTAATATAGTGG-3‟ and 5‟-CTAATTGTGCACGGGGAGG-3‟. PCR was performed in a final volume of 

25μl which was bleached with ethidium bromide in order to see the 750bp target (corresponding to the Viannia species) in a UV 

transilluminator. The PCR of lesions did not detect the DNA of Leishmania (Viannia) spp. in dogs number one and three. The 

eight animals presented palpable lymph nodes and spleen from which material was obtained by needle aspiration and submitted 

to the same treatment used to lesions. In this new PCR, except dog number three, all dogs had at least one positive PCR result for 

one of the tissues including positive biopsy PCR for ears without lesions in dogs number six and eight. 

 

Conclusions: 

 

Epidemiological studies of dogs should be carried out through the association of serological and PCR tests in order to determine 

the true extension of clinical infections in areas where American Cutaneous Leishmaniasis is endemic. 
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Objectives: 

 

The aim of our study was to compare the innate immune system of severely malnourished children hospitalized, treated according 

to WHO guidelines at the time of admission and hospital release. 

 

Methods and Results: 

 

For such, an experimental study was conducted with 20 children under two years old. One blood sample was collected at 

admission and another one at the hospital release, being subsequently performed the blood leukocytes analysis, adhesion index, 

phagocytic capacity, and production of superoxide l and nitric oxide free-radicals. Patients with severe malnutrition at hospital 

release showed improvement of phagocytic function and release of oxidant radicals, and decreased number of lymphocytes in 

relation to admission. When compared to the control group, patients at release showed lower values of lymphocytes and 

production of free radicals.  

 

Conclusions: 

 

Thus, one can conclude that the time of hospitalization showed insufficient to restore cell-mediated immunity, as well as restore 

the microbicidal activity.  
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Objectives: 

 

Indoleamine 2,3-dioxygenase (IDO) is a hemeprotein responsible for the tryptophan (TRP) metabolism in the kynurenine (KYN) 

pathway. IDO is expressed by mammalian tissues and cells and received great attention recently due to its role in tumor immune 

escape development process, being widely reported as a tumor progression marker. Thus, IDO inhibition has been considered a 

promising strategy in anti-tumor immunotherapy. The aim of this study is to evaluate the tryptamine (TRY) and N, N-

dimethyltryptamine (DMT) possible IDO inhibitory actions. TRY and DMT are synthesized endogenously in the central nervous 

system as part of the trace amines class, whose unbalance is involved in different neuropathological conditions etiology, such as 

depression and schizophrenia, both acting on specific receptors (TAAR – trace amines associated receptors). DMT can be also 

found as the main component of the Santo Daime tea or ayahuasca, very present on Amazonian's xamanic rituals. 

 

Methods and Results: 

 

rIDO was made using DNA recombinant technology as described elsewhere and TRY was commercially available. DMT was 

synthesized from TRY, purified by HPLC using Luna C18 5μ column and MeOH:water + 0,1% formic acid as mobile phase and 

identified by ion trap LC-MS with electrospray ionization. IDO enzymatic activity was carried out at 37oC in the presence of 

potassium phosphate buffer pH 6.5 (50mM), substrate L-TRP (100μM), methylene blue (10μM), ascorbic acid (20mM), catalase 

(100μg/mL) and rIDO (0.5mg/mL). Reactions were started with rIDO addition and stopped 30 minutes latter with 6% 

trichloroacetic acid addition. IDO inhibition assays followed the same protocol but in presence of TRY or DMT. IDO activity 

assay was performed measuring KYN by HPLC using Luna C18 5μ column and acetonitrile:water as mobile phase in gradient 

system. The rIDO kinetic parameters were evaluated to validate subsequent inhibition assays and revealed Km=19.4μM (L-TRP) 

and Ki=45.7μM (1-methyl-D,L-tryptophan – classical IDO inhibitor), consistent with literature. Ki was determined by double-

reciprocal and 1/Vmax x inhibitor concentration plots. Our findings shows that TRY and DMT had inhibitory actions; TRY is a 

non-competitive inhibitor with Ki=376μM and DMT is an uncompetitive inhibitor with Ki=506μM. 

 

Conclusions: 

 

Although less potent than 1-methyltryptophan, a classical IDO inhibitor, DMT and TRY showed inhibitory activity, oppening 

path for the design of new inhibitors. The next step is to confirm the inhibitory activity of TRY and DMT in lineages of tumor 

cells in which IDO is expressed. These results may be useful for the comprehension of the cross-regulation among in vivo TRP 

metabolism routes. 

Keywords: indoleamine 2,3-dioxygenase, inhibitors, N,N-dimethyltryptamine, tumor immune escape, tryptamine 

Financial Support: CNPq, CAPES, FAPESP 

 

 



 

Resumo:19-003 

THE OBESITY MODIFIES THE ORAL MICROBIOTA OF ADULT RATS SUBMMITED TO SWIMMING 
 

Amaral, G. H. M. 
1
; Porto, S. M. M. D. S. 

2
; Silva, R. R. D. 

2
; Silva, K. M. F. D. 

2
; Castro, C. M. M. B. D. 

2
  

3
 NUTRIÇÃO, UFPE 

2
 NUTRIÇÃO, UFPE 

1
 FISIOTERAPIA, UNICAP 

4
 NUTRIÇÃO, UFPE 

5
 NUTRIÇÃO, UFPE 

 

 

 

Objectives: 

 

This study aimed to evaluate if obesity alters the oral microbiota of adult rats submitted to swimming. 

 

Methods and Results: 

 

It was used 40 male albino rats, Wistar, kept in collective cages in a light/dark cycle of 12 hours, under standard conditions. After 

weaning, the animals were divided into two groups: the obese group and controled group.Obesity was induced by administration 

of high calorie diet and hyperlipidemic, from weaning, while the control group was fed a standard diet, called Labina. At 60 days, 

half animals in each group was subjected to a Moderated Physical Training (MPT) with swimming, constituting groups: control 

(C) Controled Training (CT), Obese (OB) and Obese Training (OBT). Trained animals were submitted to swimming program (8 

weeks; 5days/week, 45 min / day) with gradual increase in load as body weight, up to a maximum of 3%. Twenty-four hours after 

the last training session, it was held collection of the flora of the oral cavity using sterile swabs soaked in 40 ml of sterile saline. 

Each swab was immersed in 960 ml of liquid culture medium and, then, of 1000 ml was removed with the aid of calibrated loop, 

1ml. This rate was sown in Petri dishes containing agar-blood and agar-Levine.The bacteria that grew were isolated, and 

subsequently, it was prepared the slides for the realization of Gram stain and as a result of specific tests were performed. The 

colony forming units were counted and their percentages were calculated. After analyzing the material collected, the oral 

microflora was composed of greater numbers of bacteria in group B (5.5 x 105 ± 1.87) compared with group C (1.0 x 105 ± 0.06) 

P = 0.471. In groups subjected to the TFM was again a greater number of bacteria in the OBT group (7.1 x 105 ± 4.47) when 

compared with CT (1.2 x 105 ± 0.64). The oral cavity of animals that were fed a standard diet had the following order of 

frequency in bacteria: Staphylococcus aureus, Bacillus sp., Streptococcus viridans, Corynebacterium sp. Saprophyticcus 

Streptococcus and Escherichia coli. In the group fed with high calorie diet, these bacteria reported, just did not show bacteria 

Corynebacterium sp, but there was a growing bacteria not found in the control group: Group B Streptococcus, Group D 

Streptococcus and Enterococcus Streptococcus not Group D enterococcus. In both groups, the growth was only one type of Gram 

negative bacteria, while all others were Gram positive. 

 

Conclusions: 

 

It was concluded that prolonged exposure to high fat diet from weaning and maintained until adulthood (± 145 days of life) of the 

animal, the pattern changes and the growth of microbes, but not interfering with quality, whichever events related to Gram-

positive aerobic bacteria, which according to literature, facilitates the entry of pathogenic microorganisms. 
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Objectives: 

 

Aims: To evaluate T lymphocytes FOXP3 expression in bronchus-associated lymphoid tissue (BALT) and correlate with the 

inflammatory process and collagen content in the lung tissue in an experimental model of scleroderma (SSc) after type V 

collagen (COL V)-induced nasal tolerance. 

 

Methods and Results: 

 

Methods and Results: Female New Zealand rabbits (N=12) were immunized with 1mg/ml of COL V in Freund‟s adjuvant (IM). 

After 150 days, six immunized animals were tolerated by nasal administration of COL V (25 g/day) (IM-TOL), daily during 60 

days. Animals (N=6) not immunized and COL V tolerated served as control (CT). The point counting method was used to 

evaluate T lymphocytes FOXP3 expression in BALT structures and inflammatory cells in pulmonary interstitium. Types I, III 

and V collagen gene expression were evaluated by Real-time PCR. The statistic analysis was performed by ANOVA and Chi-

Square test. IM-TOL, when compared to IM, presented decreased lymphocytes (4.33±1.71 vs. 11.45±2.52), macrophages 

(5.7433±2.27 vs. 7.66±1.568) and monocytes (1.9158±0.7332 vs. 27.67±3.72) as well as significant reduced mRNA expression to 

types I (0.10±0.07 vs. 1.0±0.528, p=0,002) and V (1.12±0.42 vs. 4.74±2.25, p=0,009) collagen in pulmonary. T lymphocytes 

FOXP3 were expressed in 100% of IM-TOL and 33,3% of CT (p=0,03). Additionally, BALT was higher expressed in IM-TOL in 

relation to CT. 

 

Conclusions: 

 

Conclusions: COL V-induced nasal tolerance in the experimental model of SSc induces FOXP3 regulatory T cells in BALT 

which can trigger an immune regulatory mechanism resulting in decreased inflammation and expression of collagen. It suggests 

that tolerance with COL V could be a promising therapeutic option for human scleroderma treatment. 
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Objectives: 

 

The antiretroviral therapy (HAART) has been associated with the development of dyslipidemia in HIV-1, characterized by 

increased concentrations of total cholesterol and LDL, and a decrease in HDL. One of the alternatives to reverse this situation is 

the use of statins. The aim of this work was assess the impact of the use of simvastatin on lipid parameters of individuals making 

use of HAART. 

 

Methods and Results: 

 

We evaluated 198 individuals seropositive for HIV-1 in the University Hospital - Federal University of Santa Catarina (HU-

UFSC) (Ethics committee - 289/09). The quantification of viral load (VL), CD4+ and CD8+ T-cells was determined as well as 

the lipid fractions: total cholesterol (TC), LDL, HDL, triglycerides (TG), and calculation of atherogenic risk - AR (TC / HDL and 

LDL / HDL). Thirty-six seronegative individuals (Blood Bank ) for HIV-1 participated in the study (control group-CG). The 

HIV-1-infected were divided into four groups: HIV without HAART (G1, n =39), HIV+HAART without protease inhibitors (PI) 

(G2; n=31), HIV+HAART+PI (G3; n=65; PI < 1 year), and HIV+HAART+PI (G4; n=63; IP > 1 year). In groups HAART+PI, 

we assessed the individuals who used of simvastatin or not. Statistical calculations were performed using t-student test and 

ANOVA, with mean and standard deviation, and significance level of p0,05. HAART reduced VL ( 

 

Conclusions: 

 

In HIV-1 individuals with HAART, simvastatin reduced dyslipidemia and consequently the atherogenic risk, However, it showed 

no effect on HDL. 
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Objectives: 

 

This study aimed to develop and analyze a new, reliable, inexpensive and reproducible hCG point of care test for the detection of 

pregnancy on its early stages using urine as sample. Ultimately, the study concerned with aspects of validation and production of 

the test in large scale and its competitiveness in the Brazilian market, a necessity considering the difficulty in generating 

innovation in a more academic research platform as current present in Brazil. 

 

Methods and Results: 

 

The entire development and manufacture was held under low relative humidity condition and involved the use of several 



membrane types: sample pad, conjugate release pad, reaction membrane (nitrocellulose) and absorbent pad (wick). After the 

immobilization of capture molecules the dispensation of mouse anti-IgG monoclonal antibody and anti- á -hCG antibody in the 

control (C) and test (T) lines, respectively, was carried out and anti- â hCG monoclonal antibody conjugated with colloidal gold 

was incorporated into the conjugate release pad. Analysis was performed using negative urine samples and commercial hCG 

hormone, and detection limits were established through testing of 6.25, 12.5, 25 e 100 mIU hCG concentrations. Sample handling 

was guaranteed by the execution of 100 tests by different operators simulating a cosmopolitan range of potential users as is 

Brazil's population. Comparison of the developed test with ones already available in the market was fundamental to ensure 

quality and competitive edge. The whole process resulted in the observation of an hCG 25 mIU/mL detection limit, 

corresponding to two weeks of gestation, a 99,5% reproducibility and a shelf life of at least two years (accelerated stability test), 

decisive factors when aiming to introduce an already commercialized diagnostic tool. The test also showed high sensitivity and 

specificity (100% and 99.7% respectively) when analyzed both in house and in an external laboratory. To date, long duration 

stability assays (18 moths) did not present loss of signal in different concentrations. 

 

Conclusions: 

 

The report shows the development, manufacturing and validation of a Brazilian Made point of care immunochromatographic test 

which comes as a safe, practical and accurate alternative for the detection of hCG in urine. From a wider perspective, allying 

research and technological development will generate innovation. It also eludes the growing potential of the Brazilian 

biotechnology companies and the need to integrate knowledge and its applicability in order to fulfill the existent gap between the 

academic and applied research in Brazil. 
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Objectives: 

 

Determine allelic frequencies of PON3 A2115T, T10340G e C45486A SNPs in 52 HIV positive patients group previously 

genotyped for PON1-192QR and PON1-55LM polymorphisms, in order to verify the correlation between PON1 and PON3 

genetic variations on enzymatic activity of the first. 

 

Methods and Results: 

 

Genomic DNA samples of 52 HIV positive patients were evaluated in accordance with TaqMan SNP Genotyping Assay Protocol 

from Applied Biosystems. Probe/primer SNPs were at a concentration of 40 times and were prepared to 20 times with dilution 

buffer TE (Tris / EDTA) and aliquoted. One ul of DNA were used with TaqMan reaction components, what are TaqMan 

Universal PCR Master Mix (2X concentration), primers and probes FAM and VIC (20X concentration) for specific allelic 

discrimination of single nucleotide polymorphisms (SNPs). The reaction components and samples were pipetted into a 96 wells 

plate and taken to 7500 FAST REAL-TIME PCR SYSTEM from Applied Biosystems, which thermocycling conditions were: 

after initial HOLD in 95°C for 10 minutes, samples were submitted to 40 cycles PCR. Each PCR cycle consisted of 15 seconds 

denaturation at 92°C and annealing and extension for 1 minute at 64°C. Results were interpreted using the 7500 software v2.0, 4 



Ink, Applied Biosystems. For C_11708898_10 SNP, allelic frequencies observed were T = 83,02% and G = 16,98% and 

genotypic frequencies were TT = 69,81%, GT = 26,42% and GG = 3,77%. For C_59001595_10 SNP, allelic frequencies were C 

= 96,22% and A = 3,77% and genotypic frequencies were CC = 92,45%, AC = 7,55% and AA = 0%. Finally, for 

C_59001773_10 SNP, allelic frequencies were T = 87,73% and A = 12,27% and genotypic frequencies were TT = 75,47%, AT = 

24,53% and AA = 0%. General median of paraoxonase activity of PON1 was 123 U/L. For the possible genotypes of PON3 

T10340G polymorphism, median were 68U/L for GG genotype, 100,5 U/L for GT genotype and 130 U/L for TT genotype. For 

the possible genotypes of PON3 C45486A polymorphism, median were 123 U/L for CC genotype, 111,5 U/L for AC genotype. 

No individuals with PON3 C45486A AA genotype were detected in this group. For the possible genotypes of PON3 A2115T 

polymorphism, median were 81 U/L for TT genotype and 138 U/L for AT genotype. No individuals with PON3 A2115T AA 

genotype were found in this group. 

 

Conclusions: 

 

In the group of patients studied here, no correlation between PON3 T10340G, PON3 C45486A and PON3 A2115T 

polymorphisms and PON1 activity was observed. 
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Objectives: 

 

Neurofibrillary tangles (PHF), the main hallmarks in Alzheimer‟s disease are composed mainly by microtubule associated protein 

Tau, normally expressed in axons, which are abnormally hyperphosphorylated and aggregate into abnormal filaments in the 

neuronal cell body. Adenosine is well known as an endogenous modulator. Due to its neuromodulatory capacity adenosine effects 

have been extensively studied in neurodegenerative diseases. In light of this, the aim of the present study is to evaluate the effect 

of CPA, an adenosine A1 receptor agonist, on phosphorylated Tau levels in SH-SY5Y cell line using Western blotting technique. 

 

Methods and Results: 

 

Human neuroblastoma SH-SY5Y cells were grown in 1:1 DMEM/F12 supplemented with 10% of fetal bovine serum and 

penicillin/streptomycin in a 5% CO2 humidified incubator at 37°C. 24h after plating, cells were treated with CPA (10
-5

, 10
-6

 and 

10
-7

M), an A1 adenosine agonist, through 6, 12 and 24h. After treatment, proteins were extracted and submitted to Western 

blotting technique. Significant changes promoted by CPA were observed on phosphorylated Tau levels after 6h (10
-5

M, 124.60 ± 

12.41; 10
-6

M, 130.40 ± 7.70; 10
-7

M, 181.80 ± 38.31*, % of control); 12h (10
-5

M, 169.80 ± 18.81*; 10
-6

M, 150.10 ± 26.50; 10
-7

M, 

161.40 ± 35.25*, % of control) and 24h (10
-5

M, 136.60 ± 20.70*; 10
-6

M, 128.30 ± 19.45; 10
-7

M, 107.60 ± 12.21, % of control). 

Phosphorylated Tau levels are directly related to CPA doses and treatment period. Statistical analyses were performed using one-

way ANOVA followed by Dunnett‟s multiple comparison test. Values are shown as mean ± S.E.M, * p < 0.05, n=3. 

 

Conclusions: 

 

The modulatory effect of adenosine on the intracellular activity suggests an important rule of this system in the development of 



pharmacologic approaches regarding neurodegenerative disorders specially Alzheimer‟s disease. Our results suggest that 

adenosine action on phosphorylated Tau levels is dependent of its doses and period of receptor stimulation. Activation of A1 

adenosine receptor might corroborate with neurofibrillary tangles formation composed by abnormally hyperphosphorylated Tau. 

Taken together, these data indicates that adenosine receptors can be considered potential targets for therapeutic intervention in 

Alzheimer‟s disease. 
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Objectives: 

 

Communication through gap junction (GJ) channels is increasingly recognized as an important mechanism for synchronizing 

neuronal networks under physiological and pathological conditions. A number of studies have also established that epilepsy is 

associated with changes in the connexins (Cxs, the proteins that compose GJ). In the present study, the expression of Cx36 and 

Cx43 was investigated in the pilocarpine (PILO) model of temporal lobe epilepsy. The effects of a GJ blocker (carbenoxolone – 

CBX) on PILO-induced status epilepticus(SE) in rats were also evaluated by electrophysiological recordings. 

 

Methods and Results: 

 

Adult male Wistar rats (290-330 g) were treated with methylscopolamine (MS, 1 mg/kg; s.c.) 30 minutes before the PILO 

injection (360 mg/kg; i.p.). Animals that developed SE were separated in 3 groups: acute (euthanized 4 hours after the beginning 

of SE, n=12), latent (3 days after SE induction, n=14) and chronic (4 months after SE, n=15). The hippocampi were removed and 

submitted to immunoblotting and real-time PCR protocols for detection of Cx36 and Cx43. To evaluate the effects of CBX on 

SE, the animals (n=12) had electrodes implanted in the somatosensory cortex. Seven days after surgery, electrocorticographic 

(ECoG) recordings were obtained in 3 groups, named CBX control, SE control and SE + CBX experimental, according to the 

following protocol: CBX control: a) Basal ECoG: 30 minutes of recording of basal activity; b) MSECoG: 30 minutes of 

recording after MS injection; c) Saline ECoG: 30 minutes of recording after saline injection (i.p.); d) CBX ECoG: continuous 

recording after CBX injection (60 mg/kg, i.p.). SE control: a) Basal and MS ECoG: the same as CBX control; c) SE ECoG: 

continuous recording after SE establishment. SE + CBX: a) Basal and MS ECoG: the same as CBX control; c) SE ECoG: 30 

minutes of recording after SE establishment; d) CBX ECoG: 2 hours of recording after CBX injection (60 mg/kg, i.p.) Epochs 

corresponding to the recordings cited above were selected for spectral analysis. The results showed a significant increase (p 

 

Conclusions: 

 

These data demonstrated changes of the Cx expressionin the rat hippocampus in the PILO model of epilepsy, suggesting a role 

for GJ communication in this pathology, which is supported by the results obtained with the CBX treatment. This compound 

showed some antiepileptogenic effects and may represent a possible substance in the control of SE induced by PILO. 
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Objectives: 

 

High fat diet causes inflammation on hypothalamus, mainly on neurons that control the satiety and the thermogenesis. Also, 

apoptosis via TLR4 (toll like receptor 4) activation is observed together with inflammatory condition (Arq Bras Endocrinol 

Metab. 53:151, 2009/ Plos one. 4:5045, 2009). Neuron death is a process that involves glia and cytokines release. Microglia has 

immune function in nervous tissue but astroglia, the major component of glia cells, is closer of synaptic plasticity and chronic 

responses in the central nervous system. In this context, we investigated the astrogliosis reaction after fatty acid treatment on 

astrocyte cultures. 

 

Methods and Results: 

 

Dissociation of cortices from Swiss newborn mice (1-2 days, both sexes) was used for establishment of purified astrocyte cultures 

(protocol CEUA/UFU040/10). The treatments with different doses (J Neurosci. 29:359, 2009) of stearate and palmitate (50, 100, 

200 and 500 µM) were performed during different periods (12, 24, 72 hours or 5 days). Immunecitochemistry was realized with 

GFAP antibody, an astroglial marker, for reaction level evaluation. Curves for all doses and periods to both fatty acids were built. 

We could see a progressive response of astrocytes cell to fatty acid treatment. After 5 days of treatment, more intense reaction 

were observed on doses of 100 µM and 200 µM of stearate and 200 µM and 500 µM of palmitate. 

 

Conclusions: 

 

Both fatty acids, stearate and palmitate, induced astroglial reaction after five days of treatment in vitro. This result can indicate a 

possible contribution of the astrocyte to hypothalamic inflammation observed during high fat diet ingestion. 
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Objectives: 

 

Conjugated linoleic acids (CLA) are a family of isomers of linoleic acid that are found in the lipids from goat milk, and appear to 

protect cortical neurons from excitotoxicity. Here we investigated, in the progeny of Wistar rats, the effects of a maternal CLA-

rich diet (containing 7% lipids from goat milk) on (1) body development and (2) cerebral electrical activity. 

 

Methods and Results: 

 

Wistar rat dams were treated with the CLA-rich diet during gestation (group G), lactation (group L) or both periods (group G+L). 

Their pups had their body weights measured weekly until 35-45 days of life, when the electrophysiological phenomenon known 

as cortical spreading depression (CSD) was recorded, under anesthesia, during 4h in two parietal points. Result: Body weights 

were higher in the groups G, L and G+L, as compared to the control group, and the differences were significant (P 

 

Conclusions: 

 

Data indicate that a maternal CLA-rich diet can positively influence body weight increment and CSD propagation in the progeny, 

and the lactation 
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Objectives: 

 

The ovarian hormones can influence body development through life. This influence includes several mechanisms with important 

repercussion on brain electrophysiological properties. Steroid hormones are thought to modulate polyunsatured fatty acids 

(PUFA) synthesis in rodents and humans. PUFA are crucial for proper functioning of cell membranes, particularly in brain. 

Docosahexaenoic acid (DHA; 22:6n-3) is the most biologically important n-3 PUFA. In vitro studies suggest a facilitating 



influence of ovarian hormones on the phenomenon designated as cortical spreading depression (CSD) in adult rats (Neurobiol. 

Dis. 25:27, 2007). However, the effects of the prolonged absence of these hormones on CSD have not been investigated so far. 

Here we have electrophysiologically characterized in vivo, in adult female rats ovariectomized early in life, alterations in the 

brain ability to propagate CSD, as an index of the effects of the absence of the ovarian hormones on the brain 

electrophysiological development and also we have characterized the cerebral cortex fatty acid profile.  

 

Methods and Results: 

 

Wistar female rat pups (7 days old) underwent bilateral ovariectomy (OVX group; n=21), or sham surgery (Sham group; n=22), 

or no surgery (Naive group; n=22). When the pups became adult (90-120 days), the OVX group and the two control groups 

(during proestrus phase) were anesthetized and submitted to the recording of CSD (electrocorticogram and slow DC-voltage 

variation) in two points of the cortical surface during 4h. After the CSD recording session, the cerebral cortex was rapidly 

dissected and homogenized. Total phospholipids were separated, transmethylated and extracted in isoctane. The methyl fatty 

acids were analyzed by gas chromatography. The uterus and adrenal glands were weighted in all groups. In the OVX group, CSD 

propagated with velocities significantly lower (mean ± standard deviation: 2.72 ± 0.24 mm/min), compared with the two control 

groups (sham: 3.36 ± 0.09 mm/min; naive: 3.36 ± 0.10 mm/min, P  

 

Conclusions: 

 

It is concluded that ovariectomy during the brain development period is causally associated with the impairment of CSD 

propagation and potential lower levels of brain DHA in adulthood, indicating a long-lasting effect. We suggest that these effects 

are related to the long-term suppression of the action of the ovarian hormones on synaptic transmission.  
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Objectives: 

 

Omega-3 polyunsaturated fatty acids have been recently shown to confer a potent neuroprotection against neonatal H/I brain 

injury, possibly by suppressing a microglia-inflammatory response. We evaluated brain amino acid alterations in rats treated with 

Omega-3 (Eicosapentaenoic and Docosahexaenoic acids) and submitted or not to a transient brain ischemia.  

 

Methods and Results: 

 

A group of male Wistar rats (250-300g) was submitted to brain ischemia by the clamping of both common carotid arteries for 30 

min. The animals were anesthetized with sodium tiopental (50 mg/kg, i.p.) and submitted to a medial incision for exposure and 



isolation of the carotid arteries. After ischemia, the animals were treated with Omega-3 (Proepa) for 7 days, at the doses of 2.5, 

5.0 and 10.0mg/kg, p.o. The ischemic control group received 1% cremophor (10ml/kg). The sham-operated group (SO) was 

submitted to the same procedure, except for the clamping. Another group was not submitted to ischemia, but was also treated 

with Omega-3 for 7 days. At the end of treatments, the animals were decapitated and their brains dissected on ice for isolation of 

striata. Then, striatal homogenates were prepared and injected into the HPLC column for amino acids (aspartate, glutamate, 

glycine, taurine and GABA). The data were expressed as means±SEM (μmol/g tissue of homogenates from 3 to 5 animals) and 

analyzed by ANOVA, followed by the Student-Newman-Keuls (post hoc test). The results were considered significant at p 

 

Conclusions: 

 

The reduction of glutamate in normal rats after the Omega-3 treatment is suggestive of a neuroprotection. However and most 

importantly, while significant decreases in GABA levels were demonstrated after ischemia, these effects were completely 

reversed in the ischemic groups after the treatment with Omega-3.  
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Objectives: 

 

Depression is a mood disorder with a high prevalence in the population, which is higher in women than in men. Progesterone is a 

neuroactive steroid that is prescript to women to treat the symptoms of the perimenopausal period and is effective in the treatment 

of some cases of depression. It is known that the GABAergic system is involved in the physiopathology of several affective 

disorders, including depression. Allopregnanolone is a metabolite of progesterone and a positive modulator of GABA-A receptor, 

and its administration has antidepressant effect in the forced swimming test (FST). Previous studies of our group had shown the 

modulation of α and γ2 subunits of the GABA-A receptor by progesterone. The objective of this study was to verify the effect of 

the progesterone in the depressive-like behavior and in the protein expression of the α4 subunit of GABA-A receptor in the 

hypothalamus of female rats in diestrus. 

 

Methods and Results: 

 

It was used 2-3 months-old female Wistar rats in diestrus. In the first day, the animals were trained in the FST. After, they 

received vehicle (C) or progesterone (P) (0,4 mg/kg) (i.p.) daily during two estrous cycles (8-10 days). After the last injection, the 

animals were submitted to the FST that was recorded for behaviorally analysis. Thirty minutes after the test, they were 

decapitated and hypothalamus were collected and frozen for molecular analysis. The protein expression of α4 subunit of GABA-

A receptor was evaluated by Western Blot. The results were analyzed by ANOVA/SNK, Student‟s T-test and Pearson Correlation 

and are presented as mean ± SEM. The treatment with progesterone reduced the immobility of diestrus female Wistar rats (88,1s 

± 17,9) versus the control group (153s ± 15,3) (Fint(3,109)= 11,808, P 

 

Conclusions: 

 



This study showed that the chronic administration of low doses of progesterone has an antidepressant effect in the FST in diestrus 

female rats. The treatment also increased the expression of the α4 subunit in the hypothalamus, suggesting a possible mechanism 

of action for progesterone via GABA-A receptor in the reduction of depressive-like behavior in the FST, despite the absence in 

correlation between this data. The effect of progesterone in the expression of other subunits of the GABA-A receptor should be 

studied to evaluate their role in the depressive-like behavior. 

Keywords: depression, forced swimming test, gaba-a receptor, hypothalamus, progesterone 

Financial Support: CNPq 

 

 

 

Resumo:21-061 

ACUTE SYSTEMIC ADMINISTRATION OF CAFFEINE MODULATES DEFENSIVE TONIC IMOBILITY, 

LOCOMOTION AND NOCICEPTIVE RESPONSES IN GUINEA PIGS 
 

Zugaib, J. 
1
; Ferreira, M. D. 

1
; Brentegani, M. R. 

1
; Pinto, R. B. 

2
; Spudeit, W. A. 

3
; Menescal de Oliveira, L. 

1
  

1
 Departamento de Fisiologia Faculdade de Medicina de Ribeirão, FMRP 

2
 Universidade Federal do Paraná, UFPR 

3
 Universidade Federal de Santa Catarina, UFSC 

 

 

 

Objectives: 

 

The aim of the present study was to investigate the effect of acute systemic administration of caffeine on defensive tonic 

immobility (TI) behavioral responses, locomotor activity and nociception in guinea pigs (Cavia porcellus). 

 

Methods and Results: 

 

We performed subcutaneous injections of caffeine (10mg/Kg/2ml) or saline solution (NaCl 0.9%; control) in the nape of adult 

male guinea pigs (450-500g) and initiated all experimental sessions 30 minutes after this procedure. Statistical significance was 

evaluated using one-way or two-way repeated measures ANOVA and alpha = 0.05. The first group (n=10) was subjected post-

injection to the TI behavioral test. In brief, animals were subjected to postural inversion and manual contention maneuvers until 

they stopped moving and we measured the time needed for each animal to return to their habitual posture. Our results show that 

caffeine significantly diminished IT duration when compared to control (saline, 66.48 ± 16.25 s; caffeine, 24.53 ± 7.74 s; F(19.9) 

= 9.29; p=0.014). In a second group (n=7) we evaluated post-injection locomotor activity using the open field test. Caffeine 

produced a significant increase in locomotor activity when compared to control (12.05 ± 4.83 number of crossings after saline; 

46.75 ± 16.08 number of crossings after caffeine; F(13.1) = 5.53; p=0.036). In a third group (n=6) we evaluated the effects of 

caffeine on nociceptive processing using the hot plate test, in which the nociceptive response is measured as a function of the 

animal`s latency to lick it`s genitalia after being placed on a 52ºC hot plate. Our results show that systemic caffeine injections 

produce a significant increase in the latency of the hot plate test response (F(30.5) = 3.77; p=0.006), suggesting that caffeine may 

have an anti-nociceptive effect. 

 

Conclusions: 

 

Our results highlight the importance of purinergic signaling in the modulation of the evaluated behavioral responses. Specifically, 

the blockade of adenosine receptors by caffeine was able to reduce the defensive TI response and induce an excitomotor and anti-

nociceptive effect in adult male guinea pigs. However, we cannot exclude the possibility that the observed effect on the TI 

response may be due to the excitomotor effect or to a modulation of the limbic processing inherent to defensive behavior. We 

infer that the anti-nociceptive effect is probably related to the greater affinity of caffeine to A2 receptors, instead of A1. Previous 



studies from our laboratory have shown that the selective blockade of A2 receptors also produce an increase in locomotion and 

anti-nociception (Behav Pharmacol. 16:63–77, 2005; Eur J Pharmacol. 317: 1–11, 1998). More studies shall be needed in order to 

find out exactly which receptors are mediating this caffeine-induced modulation of the evaluated behaviors, as well as, the 

affected brain nuclei in which the modulation of purinergic modulation ultimately results in the observed behavioral responses. 
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Objectives: 

 

Two-dimensional electrophoresis (2-DE) allows separation of proteins according to isoelectric point and molecular mass. This 

separation results in orthogonal partially pure protein spots facilitating identification. The present study aimed to establish 

appropriated parameters for using proteomic method to analyze proteins profile of human hippocampal tissue. 

 

Methods and Results: 

 

Methods: We used samples of human hippocampi obtained by surgical procedure of patients with intractable temporal lobe 

epilepsy and from autopsy as control (N=6/group). Hippocampi were dissected and disrupted using a tissue homogenizer. For 

protein extraction, two lysis buffer (E1 and E2) were tested: E1 buffer: 20mM Tris, 7M urea, 2M thiourea, 4% (w/v) CHAPS, 10 

mM dithiothreitol (DTT), 1mM EDTA, 1mM PMSF and phosphatase inhibitors (0,2 mM Na2VO3 and 1mM NaF) and E2 buffer: 

10 mM HEPES (pH7.4) containing 137mM NaCl, 4.6mM KCl, 1.1mM KH2PO4, 0.1mM EDTA, 0.6 mM MgSO4, and a 

cocktail of protease inhibitors (Sigma). Protein concentrations of the homogenates obtained by E1 and E2 buffers were 

determined by using two methods, Bradford (Bio-Rad) and Smith reagent (BCA, Bioagency). A 2-DE was performed using 250, 

500 and 1000μg of protein. The volume for each protein concentration was precipitaded in a solution containing 35% KCl 1%, 

44% chloroform and 21% methanol. 2-DE: the isoelectrofocusing was made using a linear gradient of pH 3-10 according to the 

steps linear (first 3 steps of 30 min, following steps of 1 hour) 500V, 1000V, 2000V, 4000V, 8000, 9000V – 45kVH) and the 

electrophoresis was performed in a polyacrylamide gel 12%. Results: The buffer E1 was more efficient for the extraction 

showing a good resolution of protein profiles (134 spots for E1 x 28 spots for E2). The Smith reagent was inconsistent with the 

buffer E1. Concentration of 500μg resulted in better resolution between the spots, reducing overlaps. It was observed that the pH 

range of 3-10 was appropriated to focus hippocampal proteins. Most of proteins were focused on pH 6.5 to 7.0. Common artifacts 

in proteome analysis such as horizontal or vertical drag were avoided by adding a reducing agent (DTT) to the homogenate. 

 

Conclusions: 

 

Ideal conditions for the analysis of samples were obtained through the use of buffer E1, Bradford method, 500μg of protein, pH 

range 3-10 and in the electrophoresis voltage accumulated of 45kVH. 
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Objectives: 

 

To evaluate behavioral and neurochemical alterations in rats treated with Omega-3 (eicosapentaenoic and docosahexaenoic acids) 

and submitted to brain ischemia. 

 

Methods and Results: 

 

We used male Wistar rats (250-300g) submitted to a transient brain ischemia by the occlusion of both common carotid arteries for 

30 min, followed by reperfusion. The animals were anesthetized with sodium tiopental (50 mg/kg, i.p.) and submitted to a medial 

incision to expose and isolate the carotid arteries from both sides. Then they were clamped for 30 min. After ischemia and suture 

of the opening, animals were treated with Omega-3 (Proepa) for 7 days at the doses of 2.5, 5.0 e 10.0 mg/kg, p.o. The control 

group received 1% cremophor (10 ml/kg). The sham-operated group (SO) was submitted to all the procedure of the ischemic 

group, except the clamping. At the end of treatments animals were submitted to the open field test to evaluate locomotor activity 

and stereotyped behavior. The analyzed parameters were: numbers of crossings, rearing and grooming for 5 min. After testing 

animals were sacrificed by decapitation and their brain dissected on ice. The striata homogenates were used for determinations of 

dopamine (DA) and its metabolites (DOPAC and HVA) by HPLC. The data (expressed as means ± SEM) were analyzed by 

ANOVA and Student-Newman-Keuls (post hoc test) and considered significant at p 

 

Conclusions: 

 

The brain ischemia alters the locomotor activity in rats and the treatment with Omega-3 reverse this effect. This finding agrees 

with the observed decrease in striatal levels of DA and DOPAC in ischemic rats after the treatment with Omega-3.  
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Objectives: 

 

The phenomenon of cortical spreading depression (CSD) is influenced by changes in brain excitability, and has been used as a 

model for excitability studies. After the occurrence of CSD, an enhancement in neural and synaptic activities has been found. 

This could suggest a relationship between CSD and the phenomenon known as neuronal LTP, Long-term potentiation. LTP 

represents a persistent increase in synaptic activity (neural plasticity) that has been associated with learning and memory (An. 

Acad. Brasil. Ciênc. 80:115, 2008). The aim of this work was to investigate in adult rats (90-120 days), well-nourished and 

malnourished, whether the presence of CSD potentiates the spontaneous and evoked electrical activity in the cerebral cortex. 

 

Methods and Results: 

 

Male Wistar rats were well-nourished or malnourished early in life by being suckled in litters of six or twelve pups (respectively 

W and M groups; n= 10 in each group). A third group in the w-condition was submitted to food restriction at adulthood for 21 

days (starting at postnatal day 70; FR group; n=7). At 90-120days, the animals of the three groups were anesthetized and 

submitted to a baseline ECoG recording for 2h, followed by 2 additional h in which CSD was elicited every 20 min. CSD was 

recorded at two parietal points, called anterior (a) and posterior (p). Compared with the baseline values, the amplitudes in the 

CSD period increased significantly (p  

 

Conclusions: 

 

The present data (1) support the hypothesis that in the rat CSD potentiates the spontaneous and evoked brain electrical activity in 

vivo, suggesting a LTP-like effect, (2) indicate the existence of regional differences in cortical tissue, concerning this effect; (3) 

suggest that this potentiation is modulated by the nutritional status early in life. 
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Objectives: 

 

Ascending nociceptive control (ANC) is a potent pain modulation system that ascends from the spinal cord to nucleus accumbens 

(NAcc). This pathway can be activated by peripheral C-fiber stimulation and blocked by the administration of the μ-opioid 

receptor antagonist, CTOP, in the spinal cord and NAcc. Acupuncture is a technique of the traditional Chinese medicine used 

with different purposes, including to induce clinically significant analgesia. As ANC, acupuncture-induced analgesia is dependent 

of peripheral C-fiber stimulation and of ascending neuronal activity. Therefore, in this study, we asked whether ANC mediates 

the analgesia induced by acupuncture. 

 

Methods and Results: 

 

Male wistar rats (200-280g, total of 36, 6 in each group) were used. Formalin (2,5%) or its vehicle (0,9%NaCl) was injected in 

the right upper lip to induce nociception, which was quantified by the time spent rubbing the injected area (45 min). Acupuncture 

(with needle) or sham acupuncture (without needle), at the right paw ST36 point, was used to induce analgesia. CTOP (i.t. 

0,2μg/i.NAcc 1μg) or its vehicle (0,9%NaCl) was injected in the lumbar subarachnoid space (L5-L6) or in NAcc to block the 

mechanisms involved in the ANC. A t test or one-way ANOVA followed by the Tukey post-hoc test was used to determine if 

there were significant (p ≤ 0.05) differences in the nociceptive behavioral response among the groups. Data are present as mean ± 

E.P.M. Acupuncture significantly decreased (204,1±14,8) formalin-induced upper lip nociception (419,9±31,3). Lumbar 

subarachnoid (441,2±36) or intra-NAcc (487,75±65,4) administration of CTOP blocks the antinociceptive effect of acupuncture. 

CTOP administered at both sites (395±23,1 and 431,6±55,6, respectively) did not affect formalin-induced upper lip nociception 

in animals receiving sham acupuncture. 

 

Conclusions: 

 

These results suggest that ascending nociceptive control mediates acupuncture-induced analgesia. 

Keywords: Acupuncture, Analgesia, Ascending nociceptive control 
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Objectives: 

 

Aim: Immobilization is used in clinical practice to treat orthopedic and traumatological conditions. It causes changes in the 

muscle function but it is not known whether immobilization also causes changes in nerve. The Objective of the present study was 

to elucidate whether immobilization induces alterations of electrophysiological and morphological parameters in the sciatic nerve 

 

Methods and Results: 



 

Methods and Result: Seven control and eight immobilized male Wistar rats (Rattus norvegicus, 180-200 g) were used. All 

animals were in compliance with the Guide for Care and Use of Laboratory Animals, published by U.S. National Institutes of 

Health (NIH publication 27-89, revised 1996; http://www.nap.edu) to minimize the suffering. All procedures described here were 

analyzed, and received the approval of the Ethics Committee for Animal Usage at the State University of Ceara, project number 

nº 08351783-9. Electrophysiological methods: Rats were euthanized 14 days after the right leg were immobilized and right sciatic 

nerves were dissected, mounted in a moist recording chamber. Compound action potentials (CAPs) were evoked at a baseline 

frequency of 0.2 Hz and also evoked with two min trains of stimuli at 20, 50 and 100 Hz. Morphological methods: Animals were 

anesthetized and perfused with 4% paraformaldehyde. After perfusion the distal sciatic nerve was dissected and fixed in 

Karnovsky solution for 3h, at room temperature. Was made contrast "in bloc" and the tissue was dehydrated in an increasing 

acetone bath. After dehydration the tissue was embedded in Spurrs resin. 70 nm sections were cut, cut with a diamond knif and 

morphological analysis was performed with a TEM JEOL JEM 1011. Immobilization significantly altered nerve excitability: 

rheobase and chronaxy changed from 3.1 ± 0.05 V and 52.3± 1.95 µs , respectively, (controls) to 2.84 ± 0.06 V and 59.7 ± 2.79 

µs. Immobilization decreased the amplitude of first CAP wave (from 7.0 ± 0.50 mV (control) to 4.9 ± 0.49 mV) but increased 

second CAP wave (from 3.2 ± 0.52 mV (control) to 4.9 ± 0.51 mV . Immobilization also changed the conduction velocity of the 

first CAP wave (from 93.6 ± 7.49 m/s (control) to 79.14 ± 5.59 m/s) but not the conduction velocity of the second CAP wave. 

Increases in frequency of stimulation caused a decrease in CAP amplitudes but immobilization did not change the frequency-

induced amplitude depression for the first and second wave. Quantitative analysis by electron microscopy showed nerve 

degeneration, axonal and myelin defragmentation, that was observed primarily in large diameter fibers. We also observed an 

increased amount of smaller diameter axons with characteristic cluster of axons suggesting regenerative process. 

 

Conclusions: 

 

Conclusion: We have demonstrated that long-lasting leg immobilizations can induce alterations in structure and function .of 

nerves innervating the immobilized muscles. 
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Objectives: 

 

During the critical period (CP) of experience-dependent plasticity, the cortical map development is strongly modulated by 

sensory experience. In the primary auditory cortex (A1), the development of tonotopic organization is altered by the exposition to 

specific acoustic inputs during the CP. Previous observations in the visual cortex have suggested that endogenous releasing of the 

brain derived neurotrophin (BDNf) controls the onset of CP and the extension of cortical plasticity induced by sensory 

experience. However, there are no observations about the effects of BDNf in the development and plasticity in A1. The objective 

of this study was to investigate if the experience-dependent plasticity and the tonotopic development of A1 are affected by 

modulation of BDNf signaling during CP for spectral tuning. 

 

Methods and Results: 



 

We implanted Elvax resin over A1 in the right hemisphere of rats at postnatal day 9 (P9). Resin was filled with either BDNf 

(n=4), a blocking antibody against BDNf (n=4) or water (control, n=9). Animals were exposed to 7kHz pure tone for 7 

consecutive days (from P9 to P16). After exposition, the A1 of all rats were mapped using extracellular electrophysiological 

recording. Exposure to exogenous BDNf during the CP increased the number of non-monotonic sites (p<0.05). 

 

Conclusions: 

 

In summary, we observed that locally applied BDNf augments the experience-dependent plasticity induced by tone-exposure in 

A1 during the critical period; and that the reduction of local BDNf signaling impairs the maturation of the tonotopic organization 

and the selectivity of neurons to tone frequencies in A1.  

Keywords: córtex, auditivo, período crítico, cérebro, plasticidade 

Financial Support: CAPES, Human Frontiers Science Program Fellow 

 

 

 

Resumo:21-068 

EVALUATION OF THE SALIVARY CORTISOL CONCENTRATIONS, 5-HTTLPR AND 5-HTTVNTR 

POLYMORPHISMS IN THE SEROTONIN TRANSPORTER GENE IN WOMEN WITH POSTPARTUM 

DEPRESSION. 
 

Zimmermann-peruzatto, J. M. 
1
; Almeida, S. 

2
; Lucion, A. B. 

1
; Oses, J. P. 

3
; Quevedo, L. A. 

3
; Pinheiro, K. 

A. T. 
3
; Silva, R. A. 

3
; Pinheiro, R. T. 

3
; Giovenardi, M. 

1,2
  

1
 PROGRAMA DE PÓS-GRADUAÇÃO EM CIÊNCIAS BIOLÓGICAS: FISIOLOGIA, UFRGS 

2
 PROGRAMA DE PÓS-GRADUAÇÃO EM CIÊNCIAS DA SAÚDE, UFCSPA 

3
 PROGRAMA DE PÓS-GRADUAÇÃO EM SAÚDE & COMPORTAMENTO, UCPEL 

 

 

 

Objectives: 

 

The purpose of the present study was to evaluate the association between the 5-HTTLPR and 5-HTTVNTR polymorphisms in the 

serotonin transporter gene (SLC6A4) with salivary cortisol (CORT) concentrations and postpartum depression (PPD) diagnostic 

in women. 

 

Methods and Results: 

 

The sample consisted of 128 white women, based on skin color and morphological characteristics. This sample were recruited in 

the public health system of Pelotas City. The Beck Depression Inventory was used to diagnose PPD and to score the depressive 

symptoms. The 5-HTTLPR and 5-HTTVNTR polymorphisms were analyzed by PCR-based methods. The CORT concentration 

determinations were performed from the saliva by ELISA using the specific kit. The medians and interquartile intervals of 

salivary concentrations of CORT among patients with different genotypes were compared between groups using the Kruskal-

Wallis and Mann-Whitney. The comparison of allele and genotype frequencies of polymorphisms among women who developed 

or not DPP were made by chi-square test with Yates correction (p£0.05). All subjects signed an informed consent form. The 

genotype frequency distributions of the 5-HTTLPR and 5-HTTVNTR polymorphisms were in agreement with Hardy–Weinberg 

expectations. None association was observed between the 5-HTTLPR (p=0.48) and 5-HTTVNTR (p=0.77) polymorphisms and 

the PPD diagnosis. The information from these analyses combined with information regarding the haplotypes of the 5-HTTLPR 

and 5-HTTVNTR polymorphisms demonstrated that women carriers of diplotype L-12/L-12 have a lower depression symptoms 

score (median: 0.5; inter-quartile range: 0.00-4.00; p=0.04; correct p=0.12) than women with other diplotypes (median: 4.0; inter-

quartile range: 1.00-10.00). The 5-HTTVNTR polymorphism was associated with the salivary concentrations of CORT (p=0.03), 



whereas the 5-HTTLPR polymorphism was not associated (p=0.41). 

 

Conclusions: 

 

Our findings are important because few studies have investigated the association of haplotypes determined by the 5-HTTLPR and 

5-HTTVNTR polymorphisms with PPD. In summary, we present evidence that postpartum women carrying the L-12/L-12 

diplotype show less depression symptoms than those carrying other diplotypes. Moreover, this result implicates genetic variations 

in the SERT gene on the etiology of PPD. Our study has limitations, such as the moderate sample size and analyses of genetic 

variants without environmental risk factors. However, the present analyses may be considered an exploratory study for 

understanding PPD susceptibility in a specific life period, in which stress responses are considerably altered by several factors, 

the most notable of which are the hormones of the hypothalamus-pituitary-gonad axis.  
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Objectives: 

 

Neurogenesis in decapod crustaceans occurs mainly in the central olfactory system and, in smaller proportions, in the population 

of neurons of cluster A in the medulla terminalis, in the eyestalk. Adjacent to the olfactory lobes there are two cell clusters, 

named cluster 9 and cluster 10, which are constituted by neuronal cell bodies and glial cells. The neurons have a typical spherical 

shape and small diameter (about 10 µm). Cluster 10 and cluster 9 are formed by projection neurons that send their axons 

bilaterally through the olfactory globular tract to the medulla terminalis. In order to better understand where neurogenesis occurs 

and to identify the presence of the specific neuronal markers in crustaceans, we quantified the projection neurons in cell clusters 

of the brain of the crab Ucides cordatus. 

 

Methods and Results: 

 

The brains were dissected, fixed in 4% paraformaldehyde, cryoprotected with a sucrose-containing solution and sectioned (10 

µm) using a cryostat. Next, the immunohistochemical reactions were done with a monoclonal anti-mouse Neuronal Nuclei 

protein (NeuN – Millipore ® MAB377) followed by an anti-mouse Alexa Fluor 546 (Molecular Probes ® A11003), as the 

secondary antibody. Western blot analysis was performed for NeuN to confirm the presence of this protein in the crabs. Samples 

of brains of U. cordatus and one positive control of the cerebellum of Wistar rats were used. The fractionated proteins were 

electrophoretically transferred from the gel onto a PVDF membrane using a semi-dry blotting system. Immunoreactive proteins 

were visualized with a chemiluminescent reaction (Pierce Super SignalWest Kit 34080). T-test (mean ± SEM) with pU. cordatus 

with a molecular mass of approximately 60 kd. This protein can contain distinct N-terminal groups or subunits when compared 

with NeuN of rats (66 kd). 

 

Conclusions: 

 

We conclude that the crab Ucides cordatus has NeuN in their brains, confirmed by immunohistochemical and western blot 

analysis. This finding is important, since it turns possible the distinction between the nuclei of neurons and of glial cells, as a step 



towards further studies of neurogenesis. 
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Objectives: 

 

Alzheimer‟s disease (AD), one of the main causes of dementia, is histologically characterized by excessive deposits of 

neurofibrillary tangles and senile plaques in the brain. Insulin signaling disruption and an in the brain have been proposed as a 

likely etiology of the disease. Different studies have suggested that cannabinoid compounds can have neuroprotective effects in 

distinct experimental models of AD. Modulation of the cannabinoid receptor CB1 (a selective antagonist of CB1)can enhance 

beta amyloid neurotoxicity and can ameliorate the induced amnesia in hippocampal learning tasks. However, whereas CB1 

activation during ongoing neurodegeneration processes clearly improves cognition by inhibiting neuronal apoptosis and gliosis, 

its activation during advanced neurodegenerative phases could instead worsen the process by inhibiting residual neuronal activity. 

We investigated in this study the effects of AM251 ( a cannabinoid antagonist) in a neurodegenerative process induced by 

intracerebroventricular (icv) injections of the diabetogenic agent streptozotocin (STZ) in rats. 

 

Methods and Results: 

 

Four month-old male Wistar rats subjected to bilateral stereotaxic icv injections of either STZ (3 mg/Kg of body weight) or 

vehicle (CTL1), were treated with 1 or 3 mg/Kg of AM251 or vehicle (CTL2). The animals received the first dose of AM251 one 

hour before the STZ injection and one and three days after surgery. After 30 days of the STZ injections, distinct brain regions 

were submitted to the immunoblotting method to evaluate the expression of the phosphorylated tau protein, beta amyloid, and 

glial fibrillary acidic protein (GFAP). The increased expression of beta amyloid in the hippocampus, basal ganglia and enthorinal 

cortex after STZ injections, was fu251 by 90%, 75%, and 80%, respectively (n=6, P<0.005). 

 

Conclusions: 

 

Our results suggest that the inhibition of the cannabinoid system by the antagonist during the initial phases of neurodegenerative 

processes induced by STZ apparently does not protect the neurons. Instead, the CB1 blockade worsen end the condition, as 

shown by the higher levels of AD markers after the treatment. 
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Objectives: 

 

This study was performed to investigate the effects of acute and repeated testosterone administration on cocaine-induced 

locomotor activity in adolescent rats. 

 

Methods and Results: 

 

METHODS: Subjects were male Wistar rats on postnatal day 28. Each experimental group consisted of 10 animals. The whole 

protocol took 13 days. Acute group: from day 1 to 10, rats did not receive any treatment. On day 10, animals were weighed and 

given a subcutaneous injection of testosterone (TEST) (10 mg/kg) or vehicle (VEH) (almond oil). Forty-five minutes or seventy-

two hours after testosterone or vehicle injections animals were given an acute injection of saline (SAL) (1 ml/kg, i.p., TEST–

SAL, VEH–SAL groups) or cocaine (COC) (10 mg/kg, i.p., TEST–COC, VEH–COC groups). Following SAL or COC 

injections, locomotion counts were recorded during a 40-min session. Chronic group: from day 1 to 10, rats were weighed and 

given a subcutaneous injection of testosterone (10 mg/kg) or vehicle once a day. On days 11 and 12 animals did not receive any 

treatment. On day 13 (test) animals pretreated with vehicle or testosterone were given an injection of saline (1 ml/kg, i.p., TEST–

SAL, VEH-SAL groups) or cocaine (10 mg/kg, i.p., TEST–COC, VEH-COC groups). Following saline or cocaine injections, 

locomotion counts were recorded during a 40-min session. Data were analyzed by two-way ANOVA [pretreatment (TEST or 

VEH) and challenge (COC or SAL)]. Newman-Keuls‟ test was employed for individual post-hoc comparisons. Significant 

differences are reported for p< 0.05). For the chronic treatment, it was observed that cocaine increased the locomotor activity in 

both testosterone and vehicle groups. Furthermore the TEST-COC group showed higher locomotor activity when compared to 

VEH-COC, evidencing the cross-sensitization between testosterone and cocaine (VEH-SAL: 1104 ± 103.84 X TEST-SAL: 955 ± 

180.24 and VEH-COC: 3247.5 ± 719.49 X TEST-COC: 5867 ± 641.63; p< 0.05). 

 

Conclusions: 

 

Pretreatment with testosterone induced behavioral sensitization to cocaine in adolescent rats.  

Keywords: Adolescents, Cocaine, Cross-Sensitization, Rats, Testosterone 
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Objectives: 

 

The decrease in the partial pressure of oxygen in the arterial blood (PaO2) by the acute hypoxia increases the discharge of 

peripheral chemoreceptors that activate compensatory respiratory responses such as increased ventilation (VE). Signals from 

peripheral chemoreceptors involved in the control of respiration reach the nucleus of the solitary tract (NTS). Purinergic receptors 

of the ventral surface of the medulla are involved in the cardiorespiratory responses to hypoxia and ATP is an important 

neurotransmitter in the NTS that participates in chemoreflex responses. Thus, in the present study, using injections of suramin (a 

non-selective purinergic receptor antagonist) in the NTS, we investigated the involvement of purinergic receptors of the NTS on 

cardiorespiratory responses induced by hypoxia in awake rats.  

 

Methods and Results: 

 

Methods:Male Holtzman rats (280-320g, n= 6-9/group) with stainless steel guide-cannulas implanted in the NTS were used. 

Mean arterial pressure (MAP), heart rate (HR) and VE were recorded in normoxia (21% O2) and hypoxia (7% O2, for 35 min). 

Rats received bilateral injections of saline or suramin (2 nmol/100 nl) into the NTS, 10 minutes before starting hypoxia. Results 

:The hyperventilation produced by hypoxia after saline into the NTS (907 ± 84 ml/min/kg, vs. normoxia: 388 ± 44 ml/min/kg, 

p=0,001) was reduced by bilateral injections of suramin into the NTS (666 ± 51 ml/min/kg, reduction of 27%, p=0,023). Hypoxia 

did not change MAP or HR after injections of saline (105 ± 7 mmHg and 378 ± 18 bpm, respectively) or suramin into the NTS 

(106 ± 8 mmHg and 399 ± 24 bpm, respectively) compared to normoxia (117 ± 5 mmHg and 378 ± 6 bpm, respectively). 

Bilateral injections of suramin into the NTS did not change MAP, HR and VE in normoxia.  

 

Conclusions: 

 

Conclusion: The results suggest that activation of purinergic receptors in the NTS facilitates the hyperventilation induced by 

hypoxia. 
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Objectives: 

 

Traumatic brain injury (TBI) is a heterogeneous disorder characterized by clinical consequences multifaceted and complex. 

Studies have suggested that oxidative stress is a significant component of cascade of events that accompanies TBI. Moreover, it 

has been demonstrated that numerous abnormalities after the injury induce alterations in brain excitability and spontaneous 



seizures or epilepsy. In this sense, evidences supporting the Na+,-K+-ATPase is a target for free radical and, this enzyme may 

play an important role in the hyperexcitability induced by TBI. Creatine is a guanidine compound endogenously produced or can 

be obtained from de diet. The benefits of creatine supplementation have been confirmed in a variety of animal/cellular models of 

neurodegenerative diseases. Furthermore, creatine reduces TBI-related tissue damage. Thus, the purpose of this study was to 

investigate the involvement of free radicals and Na+,K+-ATPase activity in the process of post-traumatic epileptogenesis and the 

role of early creatine administration in this deleterious effects. 

 

Methods and Results: 

 

In this study, were used male Wistar rats (250-300 g). TBI was induced by fluid percussion injury model (FPI). Animals were 

anesthetized and a craniectomy 3 mm in diameter was drilled on the right parietal cortex keeping the duramater intact. A plastic 

injury cap was fixed over the craniotomy with dental acrylic cement. All animals were also implanted with electrodes for the 

electroencephalographic (EEG) recordings. 24 h after the surgery, the animals were anesthetized with isoflurane and, a brief 

transient pressure fluid pulse (3.53 ± 0.17 atm) impact was applied against the exposed dura. Sham-operated animals underwent 

an identical procedure, with the exception of the FPI. Injured and sham animals received creatine (300 mg/kg, p.o.) or, vehicle 

carboxymethilcelulose (CMC), 30 min after TBI and, this supplementation follows until third day after injury. At the fourth day, 

the animals were killed and its cortex ipsilatral removed; the protein carbonyl content, TBARS levels and, Na+,K+-ATPase 

activity were determined. In order to evaluate the seizure susceptibility after TBI and to evaluate a possible effect of creatine, 

animals receive the same procedure aforementioned; however, at the fourth after TBI all animals received a subconvulsant dose 

of PTZ (35 mg/Kg) and their behavioral e eletroencephalografic changes were observed. The statistical analysis revealed that 

creatine attenuated TBI-induced increase of total protein carbonylation content ([F(1,19)=4.527; P 

 

Conclusions: 

 

The creatine supplementation by 3 days after TBI was able to protect against TBI-induced oxidative damage but, it didn‟t have 

any effect on the decrease of Na+,K+-ATPase activity and on the seizures susceptibility. These results suggest, at least in part, 

the oxidative stress and early seizures represent separate pathways in neurobehavioral disability in this model of severe TBI. 

Keywords: creatine, Na+,K+-ATPase, oxidative damage, seizure, traumatic brain injury 
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Objectives: 

 

It is known that central serotoninergic activity shows pronounced circadian rhytmicity with higher serotonin (5-HT) release 

during the nocturnal phase of the light/dark cycle. In relation to feeding behavior, the anorexic effects of 5-HT are stronger at the 



onset of the dark cycle which corresponds to the active period of the free feeding rat. Serotonin inhibits food ingestion through its 

interaction with 5-HT1B and 5-HT2C receptors located in different hypothalamic nuclei. We aimed to determine if the expression 

of these serotonin receptors in the hypothalamus is submitted to circadian control and if there is any link between diurnal receptor 

mRNA changes and diurnal rhythms in 5-HT1B and/or 5-HT2C receptor-mediated effects on food intake. 

 

Methods and Results: 

 

The anorexigenic effects of, respectively, the selective 5-HT1B and 5-HT2C receptor agonists CP-94,253 (16mg/kg) and Ro 60-

0176 (10mg/kg), were evaluated in male C57/B16 mice at 4h intervals over a 24h period. The mRNA coding the 5-HT1B and 5-

HT2C receptors in the hypothalamus was quantified in parallel by real time RT-PCR analysis. As expected, C57/B16 mice 

exhibited a circadian pattern of feeding characterized by the eating of 60-70% of their daily consumed food during the nocturnal 

phase of the light/dark cycle. The injection of CP-94,253 or Ro 60-0176 reduced food intake but the intensity of their anorexic 

effects was time dependent as indicated by one-way ANOVA analysis. Actually, the maximum inhibitory effect for both 

compounds was observed during the second 4h period following the extinction of the lights. The expression of 5-HT1B receptors 

in the hypothalamus exhibited also a circadian rhythm. Interestingly, the acrophase of 5-HT1B receptors levels coincided with the 

time point at which the injection of CP-94,253 induced the maximum inhibitory effects on food intake. In contrast, we observed 

no circadian variations in the expression levels of 5-HT2C receptors. 

 

Conclusions: 

 

These results suggest that the circadian variations in the anorexic effects of 5-HT are due, at least in part, to the rhythmic 

expression of 5-HT1B receptors. 
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Objectives: 

 

Infant human brains show hypomyelination, astrogliosis and impairments in cortical development after perinatal insults. It has 

been previously shown, in a model of hypoxia-ischemia (HI) in which the uterine arteries of pregnant rats were clamped, 

astrogliosis, oligodendroglial death, axonal rupture and motor deficits in the offspring. Cerebellum has a major role in motor 

control, and several damages have been shown in this structure in both humans and rats that suffered HI insults. Glutamatergic 

excitotoxicity is frequently associated to HI and gap junctions may have a role in the transfer of signaling molecules that may 

modulate the HI damage. In the current study we used a modified model of prenatal systemic HI in rats (Neurobiol of Disease 

18:568, 2005) to investigate the effects on conexin 43 protein, an astroglial gap-junction constituent, in the cerebellum at birth. 

 

Methods and Results: 

 

Wistar rats on the 18th gestation day were anesthetized, the uterine horns were exposed and the four uterine arteries were 

clamped for 45 minutes (HI group). SHAM controls (SH group) had the uterine horns exposed, but no arteries were clamped. 



Gestation proceeded after surgery. At birth day, one animal per litter from each group was decapitated, the whole brain was 

rapidly removed from the skull and a portion including the whole cerebellum was dissected. The cerebella were homogenized, 

and submitted to Western blotting, by using a policlonal anti-conexin 43 antibody, visualized by biotin-avidin-HRP conjugated 

method and ECL. We used a total of 3 animals per group. Digitalized images were quantified using ImageJ software (NIH). 

Statistical analyses were performed on GraphPad Prism. Data are showed as Mean±SD and these were analyzed by paired 

Student‟s t test; significance was set as p 

 

Conclusions: 

 

These results showed that HI insult decreased conexin 43 expression in cerebellum, at birth, which in turn could contribute to the 

damages in cerebellar development observed in infants. Furthermore it reinforces that this model could be used in devising new 

therapeutic strategies for HI insults. 
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Objectives: 

 

Besides promoting increases in cardiovascular diseases and obesity, high intakes of sugar also increases anxiety-like behavior. 

The aim of this study was to verify in rats the preference for different types of sugars (white refined sugar and/or brown sugar) 

and the association with the anxiety-like behavior using Elevated Plus Maze test (EPM). 

 

Methods and Results: 

 

Forty-eight male Wistar rats, between 45-60 days old were housed individually on a reversed 12-h light/dark schedule and were 

divided into five groups. All groups received a daily cup with moist regular chow (without sugar) or/and a cup with moist chow 

enriched with one of the different types of sugars. There were two control groups (n=9): the first group (Standard) received only 

moist regular chow (without sugar), and the second group (Sucrose) received moist regular chow and moist chow with 10% 

sucrose. There were three experimental groups (n=10): the first (White Sugar) received moist regular chow and moist chow with 

10% white sugar; the second (Brown Sugar) received moist regular chow and moist chow with 10% of brown sugar and the third 

(Choice Group) received moist regular chow, moist chow with 10% of white sugar and moist chow with 10% of brown sugar. 

The rats were kept on a diet of daily 12 h deprivation, followed by 12-h access to food, starting 4 h after the dark phase. All rats 

had water available ad libitum. The water intake and the weight of the rats were measured once a week, and food intake was 

measured daily, weighing the remaining chow in the cups of each rat. After 4 weeks, behavioral measurements were performed in 

all animals using the EPM. All animal experiments were approved by the Ethical Committee of the Federal University of Santa 

Catarina. The Standard control group, which received only chow without sugar, showed a significantly higher ingestion of chow 

when compared with the amount of chow without sugar consumed by the other groups (p<0,005). 

 



Conclusions: 

 

All groups of rats that had a choice between chows with and without sugar, clearly showed a preference for the sweet diet. The 

larger sugar intake and risk assessment frequency in the Choice Group, confirms the strong relation of anxiety-like behavior with 

large intakes of sugar. The risk assessment frequency was similar for the Brown Sugar and Choice groups, suggesting some link 

between brown sugar and anxiety-like behavior. 

Keywords: sugar, anxiety, behavior, palatable, diet 
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Objectives: 

 

Septic shock (SS) is a serious condition throughout the body that is produced by an infection. In rats, cecal ligation and 

perforation (CLP) is a known surgery that produces sepsis with a progressive failure of the circulatory system and blood pressure 

characterizing SS. In the present study we sought to determine the effects produced by SS on the cardiovascular and respiratory 

responses produced by peripheral chemoreflex activation in awake rats. 

 

Methods and Results: 

 

Peripheral chemoreflex was activated with potassium cyanide (KCN-40 μg/0.1 ml, iv) in the same Male Wistar rats (320-350 g, 

n=5) before and during SS induced by CLP. Mean arterial pressure (MAP), heart rate (HR), and respiratory frequency (fR) were 

recorded simultaneously using a PowerLab computer data acquisition system. The fR was recorded by the body plethysmograph 

method. The SS induced by CLP reduced the baseline MAP (65 ± 6 mmHg) when compared with the baseline MAP before CLP 

(107 ± 3 mmHg) without changes in baseline HR. Before CLP, KCN produced a typical autonomic response of increase in MAP 

(41 ± 4 mmHg), decrease in HR (-240 ± 42 bpm) and increase in fR (161 ± 13 cpm). However, during SS (24 hours after CLP) 

the pressor response to KCN was attenuated (14 ± 2 mmHg) while the bradicardic response was completely blocked (2 ± 2 bpm). 

Additionally, the increase in fR to KCN was also attenuated during SS (46 ± 8 cpm). All procedures were conducted in 

accordance with the CEUA (Ethics Committee of the Federal University of Alfenas, protocol # 340/2011). 

 

Conclusions: 

 

These data show that septic shock induced by cecal ligation and perforation attenuates the autonomic responses to peripheral 

chemoreflex activation in awake rats suggesting an important regulatory mechanism that is impaired during the course of this 

disease. 
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Objectives: 

 

Amyotrophic lateral sclerosis (ALS) is a multifactorial neurodegenerative disease and its etiopathology remains unclear. Stem 

cells (SC) based ALS therapy have consisted in the SC pre-differentiation for further host transplantation. This pre-clinical study 

aims to understand how undifferentiated human embryonic stem cell (hESC) in cell cycle arrest behave when transplanted into 

the cisterna magna of an ALS transgenic rat model (expressing mutant human SOD1), providing substrate for the design of new 

cellular therapies for ALS. 

 

Methods and Results: 

 

For this purpose, we expanded and then treated hESC with mitomycin-C (10 &mug/mL) inducing the cell cycle arrest in G0 - 

expecting to avoid the generation of teratomas - for subsequent transplantation into the cisterna magna of 18 week-old (post-

symptomatics) SOD1 rats under immunossupression (cyclosporine - 10 mg/kg). Rats that didn‟t receive any treatment or sham 

operated rats, injected only with artificial cerebrospinal liquid, were used as experimental controls. Each group had 8 animals. 

Weekly during the next 30 days, the animals were subjected to motor function evaluation using the BBB score. After this period, 

the animals were euthanized and subsequently processes with hematoxylin and eosin staininig (HE) for the assessment of the 

spinal cord with regard to possible abnormalities due to cell transplantation. Immunohistochemistry and immunofluorescence 

with anti-human nuclei antibody were carried out to verify whether the cells were able to migrate and integrate in the spinal cord. 

The motor function analysis didn‟t show any significant differences between groups (Kruskal-Wallis test, p=0,337). The HE 

analysis showed no cell abnormalities, which means that the mitomycin-C treatment was successful in preventing teratoma 

formation. Also, the immunohistochemistry and immunofluorescence indicated that the transplanted cells were able to survive for 

30 days, remaining in the spinal cord and were capable to migrate, as they were found all the way along from the cervical to the 

lumbar region. Injected hESC also penetrated deep into the spinal cord. 

 

Conclusions: 

 

From these results we conclude that despite the lack of any functional improvement, possibly due to the large phenotypic 

variability of SOD1 rats, transplanted of undifferentiated hESC pre-treated with mitomycin-C might have provide an option in 

ALS therapy. Arrested hESC were capable to migrate and integrate the tissues and may retain the pluripotentiality to become 

whichever cell type is needed for modulating the spinal cord microenvironment in this complex disease. 
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Objectives: 

 

Lizards were unveiled as good models for studying telencephalic reactive regeneration, i.e. following chemical insults. Their 

cortex is composed of four main regions: medial, dorsomedial, dorsal and lateral cortices. The medial and dorsomedial regions 

are assumed to be homologous to the dentate gyrus and CA3 areas of mammalian hippocampus, respectively. Pilocarpine is a 

muscarinic agonist, which, after systemic administration in rodents, induces several abnormalities in nervous tissues, such as 

dendritic and axonal anomalies, neuronal death and gliotic reaction. In the hippocampus, neuronal death in the hilus of the dentate 

gyrus triggers a local synaptic reorganization, characterized by sprouting of mossy fibers. In order to provide comparative 

histological subsidies of pilocarpine effects, we have analyzed the hippocampal formation‟s zincergic circuitry of the tropical 

lizard Tropidurus hispidus after pilocarpine administration. 

 

Methods and Results: 

 

Pilocarpine (300mg/kg) or saline was injected intraperitoneally in 10 adult animals (5:5, test:control), which were perfused 12 

days later for the Neo-Timm method for staining of synaptic zinc precipitation. Qualitatively analyzing the Timm-staining in the 

hippocampal formation of tests and controls, the following differences were observed: tests presented reduced zinc precipitation 

in the septum, and inner plexiform layers of medial and dorsomedial cortices, probably due to neuronal deaths in the hippocampal 

circuitry; also, tests presented additional zinc precipitation in the outer plexiform layer of the medial cortex, phenomenon 

hypothesized to be similar to the mammalian hippocampal sprouting. 

 

Conclusions: 

 

Our study provides evidence that pilocarpine has induced abnormal zinc precipitation and sprouting in the hippocampal formation 

of lizards. The causes of these phenomena are yet to be investigated. 
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Objectives: 

 

BASED ON THE RELATIONSHIP BETWEEN MALNUTRITION AND PREFERENCE TO PALATABLE FOOD, WE 

EVALUATE THE EFFECT OF PERINATAL MALNUTRITION ON MOTIVATIONAL COMPONENTS OF HEDONIC 

BEHAVIOR. 

 

Methods and Results: 

 

WISTAR RATS WERE USED AND DIVIDED ACCORDING TO THE DIET RECEIVED DURING THE PERINATAL 

PERIOD. GROUPS: CONTROL N = 10 (ANIMALS FROM MOTHERS THAT RECEIVED 17% CASEIN), AND LOW 

PROTEIN N = 10 (ANIMALS FROM MOTHERS WHICH RECEIVING 8% CASEIN DIET). WEIGHT GAIN OF BOTH 

GROUPS WAS EVALUATED FROM THE 1ST TO THE 35TH DAY OF LIFE. AFTER THIS PERIOD BOTH GROUPS 

WERE GIVEN STANDARD DIET (LABINA-PURINA®). THE MOTIVATIONAL TEST (J. NEUROSCIENCE USA, V. 23, 

9395-402, 2003) WAS CONDUCTED DURING 11 SESSIONS (5 MINUTES EACH) ON ALTERNATE DAYS FROM 60 TO 

82 DAYS OF LIFE. THE ANIMALS WERE DEPRIVED OF FOOD FOR 4 HOURS. THE TEST CONSISTED OF CENTRAL 

RUNWAY AND TWO BOXES, THE START AND GOAL BOX, THIS CONTAINING THE FOOD REWARD 

(CHOCOOKIES NABISCO®), DIVIDED INTO FOUR PHASES-ADAPTATION (1-3 SESSIONS - THE ANIMAL WAS FOR 

5 MIN IN THE GOAL BOX), PRE-EXPOSURE (4-7 SESSIONS - THE START BOX DISTANCED HIMSELF 15CM, 30, 60, 

75 OF THE GOAL BOX), AN INCENTIVE TO LEARNING (SESSIONS 8-9 - DISTANCED HIMSELF FROM THE START 

BOX 90-120 GOAL BOX) TRAINED (SESSIONS 10-11 - THE BOX IS DISTANCED 150 CM FROM THE GOAL BOX). 

DURING THE 5MIN TEST WERE EVALUATED: ONSET TIME (IN SECONDS) TO EXIT THE INITIAL BOX, THE 

LATENCY TIME (IN SECONDS) TO RESPOND TO THE GOAL BOX, THE NUMBER OF PAUSES AND REVERSE 

DIRECTION ON THE ROUTE OF THE RACE UNTIL THE GOAL (INCLUDING RETRACTION OF THE STEPS, 

ACCOMPANIED BY BEHAVIOR - EXPLORATORY SNIFFING), AND LATENCY (IN SECONDS) TO INITIAL THE 

CONSUMPTION OF THE REWARD RESPONSE TO BOTH THE GOAL BOX. DATA WERE EXPRESSED AS MEAN 

AND STANDARD ERROR (SEM) (ANOVA FOLLOWED BY BONFERRONI). FROM 6 TO 35 DAYS THE LOW 

PROTEIN GROUP (LP) (1186.2 ± 1.6 P 

 

Conclusions: 

 

THE PERINATAL MALNUTRITION EXACERBATES THE MOTIVATIONAL COMPONENTS BEFORE THE FOOD 

REWARD 
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Objectives: 

 

to study the effect of chronic lithium carbonate on the locomotor hyperactivity induced by the electrolytic lesion of the Median 



Raphe Nucleus (MRN). It was hypothesized that some aspects of the behavioral disinhibition produced by that lesion may be 

associated to manic manifestations. 

 

Methods and Results: 

 

20 Wistar male rats (90 days, 350g) were submitted to the electrolytic lesion of the MRN and 20 were sham-lesioned and served 

as controls. After a 7-day recovery period, baseline locomotor activity was evaluated for 15 minutes using an automatic activity 

chamber (Med Associates/ENV-515). Next, half of the animals of both groups received lithium treatment (47.5 mg/kg, twice a 

day, i.p.) for 10 consecutive days, whereas the remaining animals were treated with saline under the same schedule. After lithium 

or saline treatments the locomotor activity was reevaluated. Baseline evaluation showed locomotor hyperactivity development in 

MRN lesioned groups, which was not observed in sham-lesioned controls. Lithium treatment significantly reduced the locomotor 

activity from 6975+2571 to 3690+2123 (mean + sd cm) in the lesioned rats (Tukey HSD, p=0.023). No significant change was 

observed in the values displayed by the lesioned group treated with saline (6921+3642 to 5770+2803). Sham-lesioned groups 

maintained their low level of activity after lithium (1346+454 to 712+305) and saline (1216+421 to 914+262) treatments.  

 

Conclusions: 

 

the obtained data support the hypothesis that MRN lesion induced behavioral manifestations similar to those observed in manic 

episodes and suggest the need for further researches about its validity as an animal model of mania.  
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Objectives: 

 

Several investigations in rats have identified many behavioral effects induced by cocaine similar to the effects observed in 

humans, especially learning deficits and memory acquisition. This study evaluated spatial learning and memory acquisition in rats 

submitted to a chronic cocaine non-standard protocol. 

 

Methods and Results: 

 

Thirty-two Wistar male rats were randomized two different groups 1) Treatment for 1 week - cocaine (c) (n=8) or saline (s) 

(n=8); 2) Treatment for 10 weeks - cocaine (n=8) or saline (n=8). Two random full numbers were generated by Excel and 

establish the following: 1) the days an animal will receive cocaine or saline i.p. or the days an animal will be in withdrawal period 

– numbers from 1 to 7; Each cocaine period alternates with a withdrawal period; 2) cocaine dose (mg/kg) – numbers from 1 to 15. 

After the time of each treatment protocol, but maintaining cocaine treatment, the animals were submitted to a general motor 

activity test, followed by 3 training days and a test 48 hours after the ending of the last training on the Morris water maze. The 

tests were not performed under cocaine effects, but at least 24 h of withdrawal. Even after 24 hours of cocaine withdrawal, the 

treatment with cocaine reduced spatial learning capacity between followed training days, showing lowered long term memory 

consolidation when comparing to controls (67.5 s for T2 session 1 vs 95s for T3 session 1, p=0,21 and 106.7 s for T2 session 1 vs 

42s for T3 session 1, p=0.009, respectively). 2) . However, the same performance was observed between the groups at the second 



training, realized 15 min after the first training, revealing that cocaine has not interfered over short term spatial memory 

consolidation. After 10 weeks of cocaine protocol, it is also observed that cocaine treatment reduced the spatial learning capacity, 

but this is observed by comparing the time the animals spent to find the platform on the first training of each day (113,9 s for T2 

session 1 vs 61,83 s for T2 session 1 p=0,023 and 62, 71 s for T3 session 1 vs 18,8s for T3 session 1 p= 0,026, respectively ). 

 

Conclusions: 

 

This analysis allow us to conclude that cocaine treatment lowers long term spatial memory consolidation, but does not interfere or 

have low impact over the short term acquisition of memory. 
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Objectives: 

 

the aim of this study was to investigate the effects of paradoxical sleep deprivation (PSD) on tyrosine hydroxylase (TH) and 

vesicular monoaminergic transporter-2 (VMAT2) proteins expression within the substantia nigra and establish a possible 

relationship between these proteins and the well known motor exacerbation promoted by PSD. 

 

Methods and Results: 

 

male Wistar rats, weighing approximately 300g, were allocated for paradoxical sleep deprivation (PSD) protocol. These animals 

were randomly distributed into four groups: control (non-sleep deprived n = 10), PSD 2 days (n = 10), PSD 3 days (n = 10), PSD 

4 days (n = 10) and PSD 4 days plus 1 day of sleep recovery - called sleep rebound group - (n = 10). After the PSD periods the 

animals were tested on the open-field test in order to record the following parameters: distance traveled (m) and mean velocity 

(m/s). Immediately after that, the animals were decapitated and their brains were dissected to remove the substantia nigra for 

posterior quantification of the tyrosine hydroxylase (TH) and vesicular monoaminergic transporter- 2 (VMAT2) proteins 

expression by western blotting. The results indicated that only the PSD 4 days group showed a significant increase (P 

 

Conclusions: 

 

it is demonstrated that the PSD modulates the nigral expression of TH and VMAT2 proteins promoting an initial reduction of TH 

followed by an increased expression occurried at 4 days of PSD. For the VMAT2 a similar effect was observed, although this 

protein was found upregulated only at the rebound period. It is suggested that the modulatory effects induced by the PSD on these 

dopamine-related proteins are partially responsible for the occurrence of the motor exacerbation observed, that is classically 

attributed to a dopaminergic supersensitivity effect. 
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Objectives: 

 

Selenium is a nutritionally essential trace element for mammals. This micronutrient plays an important role for regulation and 

development of the fetus and newborn, accordingly its deficiency can cause miscarriages and premature births. Also, it is 

involved in diseases associated with mood disorders, since the lack of this element seems to cause a depressive state and 

anxiogenic behavior. Then, the objective of our work was the assessment of anxiety in offspring of Wistar rats treated chronically 

during pregnancy and lactation with sodium selenite. 

 

Methods and Results: 

 

Female Wistar rats, weighing approximately 240g, were divided in two groups (n = 9, each one) and treated with saline (NaCl 

0.9%) and sodium selenite, at a dose of 1 mg/kg, through oral route, during pregnancy and lactation. Females were kept in a room 

temperature with light/dark cycle and it was offered to them water and food ad libitum. The offspring obtained, by completing 60 

days of life, underwent a behavioral assessment in an elevated plus maze for five minutes each animal. Statistical analysis was 

performed by ANOVA and the means were considered significantly different when Pvs. 245 ± 14.16 seconds, Pvs. 2.5 ± 0.701 

seconds, Pvs. 32.14 ± 8.14, P<0,05). 

 

Conclusions: 

 

In this work, we demonstrated that females treated with sodium selenite during gestation and lactation have offspring with altered 

behavioral profile, characterized by increased motor activity, improved environment exploration and less anxiety. We 

hypothesize, therefore, possible interactions between selenium and serotonergic, GABAergic and/or purinergic systems. Further 

studies are necessary to verify whether this element can actually be consider as an antidepressant and antianxiogenic agent. 
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Objectives: 

 

Aim: Prenatal and postnatal protein deprivation can produce significant changes in the neurogenesis of some brain structures 

such as hippocampus, frontal and occipital cortex. Is has been also showed that both the behavioral and biochemical damages in 

the NCS caused by protein malnutrition cannot be completely reverted by the nutritional recovery. Thus, the aim of the present 

work was to study the effects of early protein malnutrition and environmental enrichment on the behavior of rats in elevated plus 

maze (EPM) and the total amount of RNA in the hippocampus. 

 

Methods and Results: 

 

Methods and Results: The wistar rats were divided from the day of birth in two different groups according to diet: malnourished 

(M - 6% protein) and controls (C - 16% protein) and environmental stimulation: normal environment (N), enriched environment 

(E). The animals were treated with the experimental diet and submitted to an enriched environment until 35 days of life and, in 

the 36th day exposed to EPM. One hour after the EPM test, the animals were decapitated and the brains removed for the 

biochemical analyses The tissue was collected using a needle of 2 mm in diameter. Total RNA was extracted from these samples 

using TRIzol reagent. The integrity of RNA (not degraded) extracted was evaluated by agarose gel electrophoresis. We used only 

intact RNA samples showed two clear bands corresponding to RNA 18S and 28S. Total RNA was quantified by 

spectrophotometer (Gene Quant II, Pharmacia Biotech). The ANOVA showed a significant effect diet condition on EPM 

measures with M showing higher percentage of open arms entries (OAE) [F(1.44)=9.01; p 

 

Conclusions: 

 

Conclusion: The present data suggest that malnourished animals are less anxious/more impulsive in the EPM. Environmental 

stimulation has a protective effect on the impairments caused by protein malnutrition on risk assessment behavior and anxiety 

response observed in the EPM. The data also indicated that the mRNA expression is altered in hippocampus of protein 

malnourished rats, with the environmental enrichment also showing a protective effect on the impairments caused by protein 

malnutrition.  
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Objectives: 

 

Cerebrovascular accident (CVA) is defined as focal or global disturbance of cerebral function, causing changes in motor 

paralyzed contralateral cerebral hemisphere affected. This study aimed to evaluate the gross motor skill and influence of the 

cerebral hemisphere on the affected upper limb function in chronic hemiparesis. 

 

Methods and Results: 

 

The sample consisted of 24 patients of both sexes with a clinical diagnosis of stroke in the chronic phase, assisted at the Physical 

Therapy Clinic at the State University of Paraíba (CEP - UEPB). The data collection instruments used were the Roadmap for 

Neurological Assessment for sociodemographic and clinical outcome, the Handedness Inventory of Edinburgh to determine the 

handedness and the Test Box Blocks to assess the gross manual dexterity. The data were analyzed using the software Graph Pad 

Prism version 5.0, and values are expressed in percentage, mean and standard deviation, considering significant values with p  

 

Conclusions: 

 

Based on data obtained is possible to suggest that manual dexterity is severely affected in the thick paralyzed compromised and 

that the lesion in the right hemisphere leads to greater impairment in the limbs affected and "healthy." 
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Objectives: 

 

Immediate early genes are presumed to be rapidly activated in response to exposure to stress, novelty and learning, and evidence 

supports the involvement of prefrontal and hippocampal regions in the detection and habituation to novel events, but also in stress 

and learning. This study examined the influence of previous exposure to inescapable footshocks on the induction of c-fos and egr-

1 in the medial prefrontal cortex (mPFC), cornus ammonis 1 (CA1) and dentate gyrus (DG) of rats that learned how to escape 

from footshocks in an operant escape test. 

 

Methods and Results: 

 

After a 3-day exposure to the experimental conditions, adult (> 90 days old) male Wistar rats were allotted to three different 

groups. Subjects exposed to 60 inescapable footshocks during treatment (1.0 mA, 10 s each, average interval of 1.0 min) that 

learned to escape in the operant test performed 24 hours later (shuttlebox, jumping FR1 escape contingency, 30 trials, 1.0 mA, 

max. 10 s) ) were assigned to the experienced group (EXP). The novelty group (NOV) received the animals that rested 



undisturbed during treatment and learned to escape during the test. The animals that rested undisturbed in both sessions were 

allocated to the non-shock group (NSH). After transcardiac perfusion, the brains of all subjects were removed and 

immunohistochemically treated to reveal Fos and Egr-1 proteins. Statistical analysis of escape latencies using two-way ANOVA 

for repeated measures followed by Bonferroni post hoc test indicated no distinction between NOV and EXP learning curves 

(F1,45 = 0.17, p = 0.6898), no systematic differences between group and trials (F5,45 = 1.35, p = 0.2601), and changes of the 

mean latencies throughout the successive trials (F5,45 = 3.18, p = 0.0153). One-way ANOVA followed by Tukey-Kramer post 

hoc test and Student t test were performed on Fos and Egr-1 positive nuclei data after the detection of outliers (Tukey‟s outlier 

rule). An increased density of Fos-positive nuclei was detected in the mPFC of the NOV group (n = 6) when compared to the 

NSH (n = 6, p < 0,01) or EXP groups (n = 4, p < 0.05). A higher density of Fos-positive neurons was also found in the CA1 

region of the NOV group than in the other two groups (NSH, p < 0.05; EXP, p < 0.01). Significant Egr-1 increases were detected 

in the mPFC (p < 0.05, Student t test) and DG (p < 0.05) of the NOV group when compared to the NSH group. No significant 

differences were detected between NSH and EXP, or NOV and EXP groups for Egr-1. 

 

Conclusions: 

 

Our Fos and Egr-1 data suggest that the mPFC, CA1 and DG were predominantly activated by novelty detection and not by 

exposure to the aversive operant learning event. The experimental design apparently allowed the isolation of the novelty effect 

from the other probable sources of expression that could be the aversiveness of the event (stress), the locomotor activity and the 

operant learning process. Overall, our results support the assumption that previous experience with aversive events may change 

the pattern of neuronal activity in the mPFC, and in the CA1 and DG hippocampal areas. 
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Objectives: 

 

The attention-deficit/hyperactivity disorder (ADHD) has been associated with lead exposure during gestation. Devising strategies 

that ameliorate this condition is of great clinical relevance. Studies in rodent models of ADHD suggest that impairments in the 

cAMP signaling cascade contribute to the hyperactivity phenotype. In this work, we investigated whether administration of 

vinpocetine, a PDE1 inhibitor which increases cAMP levels in brain, ameliorates hyperactivity in mice exposed to lead during the 

period equivalent to human gestation.  

 

Methods and Results: 

 

Female adult Swiss mice either received lead acetate (90ppm of lead) in their ad-lib water supply (LEAD, n = 9) or tap water 

(CONT, n = 10) during two months before mating. Exposure persisted until their pups were 10 days-old. At postnatal day 30, the 

animals either received vinpocetine (VINP, 20mg/Kg ip) or dimethylsulfoxide (DMSO) 4 hours before being tested in open field 



for 10 min. Accordingly, we had 4 treatment groups: CONT+DMSO (19 females and 23 males), CONT+VINP (20 females and 

22 males), LEAD+DMSO (25 females and 24 males), LEAD+VINP (29 females and 23 males). The open field arena was divided 

into 16 same-sized rectangles. The number of rectangles crossed was used as the measure of locomotor activity. The lead 

exposure during development increased locomotor activity only in females and the treatment with vinpocetine significantly 

ameliorated this lead-induced hyperactivity [F(1,27)=4.6; P 

 

Conclusions: 

 

These data lend support to the idea that the cAMP signaling system contributes to the lead-induced hyperactivity and provide 

evidence for the potential therapeutic use of vinpocetine in individuals exposed to lead during development. 
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Objectives: 

 

We have previously shown that leptin resistance at adulthood caused by neonatal hyperleptinaemia is associated with an 

increased level of anxiety and novelty seeking-behaviour1. Neonatal protein malnutrition also programs for leptin resistance in 

adult offspring as well as for higher levels of thyroid hormones, glucocorticoids and catecholamines. Since these hormonal 

changes may affect behavior, we studied the long-term effects of maternal protein restriction during lactation upon 

learning/memory, novelty-seeking and anxiety levels in adult rat offspring. 

 

Methods and Results: 

 

During lactation, lactating Wistar rats and their male pups were divided into 2 experimental groups: control (C) – fed a normal 

diet (23% protein) and protein-restricted (PR) – fed a diet containing 8% protein. From weaning onwards offspring received a 

normal diet. Experiment 1: Learning/memory was assessed at PN140 in the radial arm water maze (RAWM). Each animal was 

tested 4 times (trial) a day for 5 consecutive days. They were allowed 2 min to explore and find the hidden escape platform. The 

latency to find the platform was noted. An interaction (ANOVAr: P 

 

Conclusions: 

 

Maternal protein restriction during lactation has long lasting effects on offspring‟s behavior, demonstrated by increased anxiety 

levels and novelty seeking behavior, and worst performance in learning/memory at adulthood. These changes may be partially 

explained by leptin resistance, hyperthyroidism and hypercorticosteronemia observed during adult life in PR offspring. 
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Objectives: 

 

Paradoxical sleep deprivation (PSD) is known to produce deleterious effects on learning and memory processes. Pre-training PSD 

produces both post training paradoxical sleep rebound (PSR) and memory retention deficits. Therefore we considered that post 

training PS amount itself would not facilitate memory consolidation, but the sleep/wake sequential pattern. The purpose of the 

current work was to perform a sequential analysis of the sleep/wake cycle during the consolidation phase of memory in 

previously sleep deprived (SD) rats. 

 

Methods and Results: 

 

Male Wistar rats were trained on a multiple trial inhibitory avoidance (MTIA) task after 96h of PSD or control condition. MTIA 

allows accessing individually acquisition and retention phases of memory formation and ensures that SD animals reach the same 

level of performance than controls during training session. Animals were allowed to sleep during the 24h between training and 

test sessions. Basal and post training recordings (from EEG and EMG activity) were conducted. Sleep/wake stages were 

classified visually into Wakefulness (W); Paradoxical Sleep (PS); Slow Wave Sleep (SWS) and Transition Sleep (TS). Sleep 

deprived rats required more trials to reach the criteria than controls during task acquisition and were still impaired in test 

performance. Analysis of 5h-post training recording showed that both groups had total sleep time augmentation compared with 

basal period but in a different way. Sleep deprived animals spent more time in PS and TS and less time in W and SWS, 

confirming the SR occurrence in sleep deprived animals. Control animals showed general sleep increasing. Post training 

sequential analysis showed increased number of total shifts to PS in SD animals compared to controls and increased total number 

of shifts from one stage to another. 

 

Conclusions: 

 

These results suggest that PSD before training may be responsible for acquisition deficit seen during task training; and post 

training sleep/wake sequential disruptions may prevent memory consolidation. 

Keywords: Sleep, Memory, Inhibitory Avoidance 

Financial Support: Fapesp, AFIP 

 

 

 

Resumo:21-091 



EFFECTS OF ACUTE ADMINISTRATION OF FLUOXETINE, PAROXETINE AND SERTRALINE ON 

CARDIORESPIRATORY AND AUTONOMIC PARAMETERS IN ANESTHETIZED RATS 
 

Tiradentes, R. V. ; Santuzzi, C. H. ; Borgo, M. V. ; Endlich, P. W. ; Claudio, E. R. G. ; Gouvêa, S. A. ; 

Pires, J. G. P. ; Abreu, G. R. ; Futuro-neto, H. A.  

Universidade Federal do Espírito Santo, UFES 

 

 

 

Objectives: 

 

Selective serotonin reuptake inhibitors (SSRI) are widely used in medicine, and due to their relevance, this study aims to examine 

the effects of acute administration of three examples of this class of antidepressants, fluoxetine, paroxetine and sertraline on 

cardiorespiratory and autonomic parameters in rats. 

 

Methods and Results: 

 

We used male Wistar rats, instrumented for recording mean arterial pressure (MAP), heart rate (HR), respiratory frequency (RF) 

and sympathetic renal nerve activity (RNA). The experimental groups (N= 7 per group) were as follows: control, fluoxetine and 

paroxetine (1, 3 or 10 mg/kg, iv) and sertraline (0.3, 1 or 3 mg/kg, iv). When comparing the group of animals that received 

fluoxetine with the control animals, it was observed that fluoxetine at a dose of 3 mg/kg promoted an sympathoinhibition in all 

the times of the trial (5, 10, 15, 20, 25, 30 and 50 min) (% ∆ ANR - control: 1±9.9; -9±9; -8±7.6; 4±15.6; -7±10.2; -1±12.6; 

2±13.2 vs. fluoxetine: -26±8.5; 33±4.7; -34±5.3; -34±5; -34±4.6; -35±6.4; -36±2.8, respectively), while in fluoxetine 10 mg/kg 

promoted a decrease of HR at the time of 5 min and the RNA in times of 5, 20, 30 and 50 min (% ∆ ANR 23±6.5; -31±6.6; -

34±9.4; -40±7.2). The administration of paroxetine at a dose of 1 mg/kg only caused a decrease in the RNA at the time of 5, 15, 

20 and 50 min (% ∆ ANR 25±8; -35±5.9; -23±7.6; -22±15), and at a dose of 3 mg/kg determined sympathoinhibition, which 

occurred in all experimental times (% ∆ ANR 38±6.4; -35±5.4; -30±4; -36±2.4; -42±6; -38±4.8; -43±4.5), but at a dose of 10 

mg/kg, developed an increase in MAP and a sympathoinhibition at all experimental times (% ∆ ANR 40±3.7; -31±5.5; -33±4.4; -

37±4.6; -40.1±5.2; -41±6.2; -43±7.1), a tachycardia starting from the 20 min on. Paroxetine induced an important dose-effect 

response for MAP, HR and ANR. Further, the administration of sertraline at a dose of 1 mg/kg caused an increase in BP only at 

the time of 50 min and a decrease in ANR at the time of 30 (% ∆ ANR -37.7±10.2). Sertraline at a dose of 3 mg/kg promoted an 

increased in MAP after 15 min and caused sympathoinhibition in all experimental times (% ∆ ANR -49.6±4.6; -46±5.6; -

59.4±8.6; -58±8.4; -65±9.1; -68.4±5; -72.1±4.5). 

 

Conclusions: 

 

These results suggest that these drugs have different actions in cardiorespiratory and autonomic parameters and exert their 

changes through activation of serotonergic receptors in different locations in the CNS. We hypothesize that the fluoxetine 

response appears to involve more 5-HT1A receptors in the dorsal raphe, raphe magnus, raphe pallidus or RVLM, whist 

paroxetine and sertraline appears to activate 5-HT1A receptors in various locations in the brain, as in the raphe obscurus and pre-

optica area, in addition to the dorsal raphe, raphe magnus, raphe pallidus or RVLM, therefore triggering different responses. 
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Objectives: 

 

Privileged processing of dangerous cues allows fast detection and initiates defensive responses essential for survival. As a result, 

one should expect that the emotional stimuli induce a specific motor preparation in response to a threatened situation. However, 

the interactions between emotional perception and motor defensive behavior are still unclear. The aim of this study was to 

investigate whether threatening stimuli (human attack) interferes in the performance of a simple detection task. 

 

Methods and Results: 

 

We tested 32 volunteers (19 women) aged 18-29 years (Mean = 21.34; SD ± 2.59). A set of pictures displaying scenes of human 

attack was employed, and a set of matched neutral pictures were used as a control condition. Each picture was presented for 5 sec 

and an overlapped central circle appeared 3.700 to 4.200 ms after picture onset. Participants were instructed to press a button with 

the right index finger as quickly as possible whenever a circle appeared. Each block consisted of three pictures of the same 

category (human attack or neutral) presented subsequently, followed by 12 seconds of rest period. The experimental session 

consisted of 28 blocks (14 neutral and 14 human attack) pseudo randomized throughout the experiment. The reaction time data 

were analyzed using repeated measures analysis of variance (ANOVA) with the factors: valence (human attack and neutral) and 

trials (first, second and third). We observed a significant main effect for trial (F(2,62) = 11.51; p ≤ 0.0001) and a near-significant 

interaction between trial and valence (F(2,62) = 2.6; p = 0.07). Planned comparisons indicates that the reaction time for the first 

trial was significantly faster for human attack pictures (Mean = 306 ms; SD ± 55.49) in comparison with the neutral ones(Mean = 

319 ms; SD ± 64.01; p = 0.04). 

 

Conclusions: 

 

We suggest that the visualization of human attack pictures prompt defensive reactions compatible with the fight and flight pattern 

of motor preparation. This defensive motor pattern may be responsible to induce a speed up of the reaction time during the 

detection of a simple target if a threatened situation is implicated.  
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Objectives: 

 

Extensive evidence indicates a role of PrPC in copper metabolism. However, the mechanisms of their interaction are not fully 



understood. Free copper ion is highly cytotoxic, because redox reactions between Cu+ and Cu2+ generate reactive oxygen 

species (ROS). In this context, the antioxidant activity of PrPC is attributed to copper binding in the N-terminal octameric region. 

Notwithstanding, much of the in vivo data on the functional role of PrPC in copper metabolism were obtained in PrPC deficient 

mice of mixed genetic background, especially animals derived from crossing C57/Bl6 x 129/Sv strains. Copper-transporting 

ATPases (Cu(I)-ATPases) transport copper from the cytosol to the Golgi lumen and regulate the concentration of cytoplasmic 

copper. Recently, it was reported that PrPC deficient mice has a decrease content of ATP7A, also known as Menkes ATPase. The 

aim of this study was to investigate the role of PrPC in copper metabolism in physiological conditions, using distinct wild type 

and PrPC deficient animal strains.  

 

Methods and Results: 

 

Two month old mice were used. Either cerebral cortex or hippocampus were dissected and homogenized, and Cu(I)-ATPase 

activity was measured. The reaction was started with [ã-32P]ATP (1 mM) and kept at 37 °C; After 5 min it was stopped by the 

addition of HCl-activated charcoal. Released 32Pi was measured in an aliquot of the supernatant after centrifugation of the 

charcoal suspension. To measure catalytic phosphorylation radioactive [ã-32P]ATP (1500 cpm/pmol) was added, and the 

homogenates were maintained on ice for various periods of time. The reaction was stopped by addition of ice-cold trichloroacetic 

acid. Samples were centrifuged and the protein pellet was loaded onto an acidic polyacrylamide gel. Densitometry of the 32P-

signal was corrected by protein loading as indicated by Coomassie brilliant blue staining of the acidic gels. Our results showed a 

decrease in Cu(I)-ATPase activity and an increase in catalytic phosphorylation in both cerebral cortex and hippocampus of PrPC 

deficient mice, when compared to their wild type controls of mixed B6/129 strain. However, the same experiments done in 

nervous tissue of animals of a controlled C57BL10 background showed no difference in either Cu(I)-ATPase activity or catalytic 

phosphorylation between PrPC null and the wild type mice. We then measured the enzyme parameters in homogenates of the 

hippocampus of mouse strains 129Sv and C57/BL6, and compared with B6/129 wild type and PrPC null mice. We found a 

reduced Cu(I)-ATPase activity and an increased catalytic phosphorylation in the 129Sv strain.  

 

Conclusions: 

 

The results show that a hitherto unknown characteristic of the 129Sv strain strongly interferes with the catalytic cycle of Cu(I)-

ATPase, leading to unwarranted conclusions about the interaction of PrPC with copper metabolism obtained by comparison of 

mixed background wild type and PrP-null mice. These data highlight the need for standardization of genetically modified mice, 

while encouraging further studies of the role of the prion protein in copper metabolism. 
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Objectives: 

 

We are investigating the molecular mechanisms involved to anxious status induced by acute cocaine (COC) exposure in 

adolescents mice  

 

Methods and Results: 



 

Swiss Webster mice in P40 were pre-treated with Metoprolol (20 mg/kg/sc) or saline during 3 days prior to receive a single dose 

of COC (10 mg/Kg/ip) and then, they were sacrificed by CO2 inhalation. The brain was removed and pre frontal cortex was 

dissected. The levels of cAMP were measured after addition of a fosfodiesterase inhibitor (IBMX 0,5 mM) for 1 hour. The 

reaction was interrupted by TCA addition to a final concentration of 10%. The cAMP levels were quantified by a binding assay. 

[3H]-GABA uptake was also measured, in vitro, after animals have been exposed to cocaine or saline. During the tissue 

incubation different drugs were added in order to identify the Gabaergic transport activity. Western blot analyses were performed 

to pCREB. The results were analysed using one-way ANOVA followed by Bonferroni post-test and expressed as mean ±SEM. 

Statistical significance was achieved when p 

 

Conclusions: 

 

The results suggest that α-adrenergic receptors are present and functional in the prefrontal cortex of adolescents. In addition that, 

mice that has received a single dose of COC increases endogenous levels of cAMP and enhance in pCREB expression by 

αadrenergic receptors. As the animals pre-treated with α1 adrenergic receptors antagonist have reduced, the GABA uptake levels, 

is possible that PKA pathway could be modulating GATs activity through GATs phosphorylation expression, reducing the 

Gabaergic communication in cerebral cortex and contributing to an anxious status during COC exposure.  
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Objectives: 

 

Parkinson's Disease (PD) is a pathology degenerative, debilitating and progressive of central nervous system, causing movement 

disorders. This study aimed to examine the balance in patients with PD through the International Classification of Functioning, 

Disability and Health (ICF) and the Berg Balance Scale (BBS). 

 

Methods and Results: 

 

Methods:The sample consisted of individuals (n = 08) of both sexes with a clinical diagnosis of PD, assisted by the extension 

project "Optimizing Therapy of Parkinsonian Life" - PROBEX/UEPB conducted at the School of Physiotherapy, UEPB. Four 

instruments were used for methodological purposes: the Neurological Evaluation Protocol for socio-demographic, and Yahr Scale 

Hoenh (EHY) for staging the disease, BBS and ICF categories for evaluation of balance. Data were analyzed using Graph Pad 

Prism 4.00, and values are expressed in percentage, mean and standard deviation, considering significant values with p  

 

Conclusions: 

 

Conclusion: Based on the results, it‟s possible to suggest that the DP is able to affect the balance with emphasis on changing the 



basic position of the body followed by gait patterns, predisposing to moderate risk of falls. 
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Objectives: 

 

To investigate a rat model of unilateral T10 spinal cord injury by comparing cellular and behavioral recovery ipsilateral and 

contralateral to the injury. 

 

Methods and Results: 

 

Under local ethics guidelines, a laminectomy was performed on Wistar rats followed by a hemitransection on the left side (n=6) 

or no lesion (sham control; n=3). Locomotor recovery was evaluated from 3 days after injury using the Basso Beattie Bresnahan 

Scale (BBB) for the duration of the recovery period (60 days). Immunostaining was performed using the following markers: ED1 

(CD68), glial fibrillary acidic protein (GFAP), neurofilament-200 and growth associated protein 43 (GAP-43) marking 

macrophages, astrocytes, neuronal fibres and regenerating axons respectively. A significant difference in the BBB locomotor 

score was found between the intact and injured sides within the first 15 days after injury. A significant spontaneous post-injury 

period functional recovery was observed in the hemitransection group during the course of recovery. Positive staining for 

macrophages were found at some considerable distance caudal to the level of injury,restricted to the ipsilateral half of the 

medulla. There were morphological differences in reactive astroglyosis observed in injured animals compared to the sham group 

above and below the injury. Regenerating axons were found bilaterally at and below the level of injury. 

 

Conclusions: 

 

The findings that persistent changes occur well below the level of injury suggest that these distal regions may influence to the 

functional recovery in the absence of treatment. This period may therefore provide a window of opportunity for therapeutic 

intervention following spinal cord injury. 
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Objectives: 

 

The stress experience is common for all living organisms. The hypothalamic-pituitary-adrenal axis involvement in stress 

reactivity has been described by different authors, just like the cortisol secretion by the axis in acute stress. However, to date, few 

studies show that a psychosocial stress can stimulate DHEA‟s secretion. The target of the present study was evaluate, in Brazilian 

peacekeepers deployed to Haiti, the response of cortisol and DHEA hormones to an acute psychosocial moderate stress in 

laboratory; in addition we compared the cortisol response with a previously acute intense stress protocol carried out by our group. 

 

Methods and Results: 

 

In the moderate stress protocol, 48 male militaries were evaluated, with mean age of 24,2 years (± 4,25; Max: 41; Min: 21), from 

the eighth Brazilian contingent sent to Haiti. The militaries should answer four questions about their main characteristics as 

militaries of peacekeeping troops. Saliva samples were collected before, during and after the stress task. The analyses were made 

by Enzyme immunoassay (EIA). There was a significant increase in cortisol levels 25 minutes after the beginning o the stress 

task, and 40% of the individuals had cortisol response with a increase higher than 2,5 nom/L. In the intense stress protocol, we 

adapted the Trier Social Stress Test (TSST) one of the most efficient and intense protocols, evoking a rise higher than 2,5 nmol/L 

in the cortisol secretion in around of 70% of the participants. Besides that, the DHEA behavior showed a significant increase in 

stress response. 

 

Conclusions: 

 

These results showed that the adaptation in the protocol of Trier Test was effective to evoke in peacekeepers the same pattern of 

cortisol secretion descript in civilian samples. The moderate stress protocol showed a similar pattern, but an attenuation of the 

stress reactivity measured by the cortisol secretion curve was observed. Additionally, this is the first study to show, in militaries, 

that a acute psychosocial moderate stress can increase the DHEA secretion in saliva, what seems to support a possible pattern of 

DHEA hormonal answer to a psychosocial stress applied in laboratory. The use of more moderate stressors in laboratory can be 

an advantageous tool in the study of the influence of individual‟s characteristics in the stress reactivity, since intense situations of 

psychosocial stress can induce a ceiling effect in the activation of HPA axis. 
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Objectives: 

 

Angiotensin 1-7, once deemed as an inactive by product of Angiotensin II, has been shown to exert effects on the Renin-

Angiotensin-Aldosterone System (RAAS), a system involved in the control of body fluid homeostasis. In this work, our aim was 

to evaluate the effects of Angiotensin 1-7 (A1-7) on the electrical activity of identified vasopressin or oxytocin neurons of the 

supraoptic nucleus, which are also involved in the control of fluid and electrolyte balance of the organism. 

 

Methods and Results: 

 

Whole-cell patch-clamp recordings were made on neurons of the supraoptic nucleus on brain slices of 30 days old Wistar male 

rats. The phenotype of the neuron was determined based on the presence or absence of a sustained outward current, which defines 

oxytocin and vasopressin neurons, respectively. The frequency and amplitude of spontaneous excitatory and inhibitory currents 

(sEPSC and sIPSC, respectively) were analyzed before (control) and after the application of A1-7 (1 μM). In vasopressin 

neurons, A1-7 caused a significant reduction in the frequency of sEPSC (53.1 ± 6.5%; n = 6, p < 0.002) and sIPSC (53.9 ± 7.9%; 

n = 5, p < 0.002), without affecting the amplitude of both currents (sEPSC amplitude: 100.4 ± 2.0%; n = 6, p > 0.05; sIPSC 

amplitude: 95.5 ± 0.4%; n = 5, p > 0.05). In oxytocin neurons, in contrast to what was found for vasopressin neurons, A1-7 did 

not reduce the frequency of sEPSC (84.0 ± 13.5; n = 8, p > 0.05) but reduced the frequency of sIPSC (59.4 ± 5.6%, n = 6, p < 

0.0001). The amplitude of sEPSC and sIPSC of oxytocin neurons were not affected by A1-7 (respectively, 93.3 ± 2.3%; n = 8, p 

> 0.05 and 97.7 ± 3.4%; n = 7, p > 0.05). 

 

Conclusions: 

 

Angiotensin 1-7 differentially modulates spontaneous excitatory and inhibitory synaptic currents in vasopressin and oxytocin 

neurons. On vasopressin neurons, 1 μM of A1-7 reduced the frequency of both, sEPSC and sIPSC. On the other hand, on 

oxytocin neurons, A1-7 reduced exclusively the frequency of sIPSC. 

Keywords: Angiotensin 1-7, Magnocellular neurons, Patch-clamp, Postsynaptic currents, Supraoptic nucleus 
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Objectives: 

 

Hemispheric lateralization in rodents can be demonstrated by the analysis of the behavioral effects of unilateral brain lesions. 

Several studies in rodents have consistently demonstrated that focal lesions of the right cortex produce locomotor hyperactivity 

while homotopic lesions of the left side do not. Despite the fact that the precise mechanism that underlies this phenomenon 



remains elusive, some studies have suggested an involvement of subcortical structures in lesion-induced hyperactivity. In order to 

address this issue, we investigated the effects of lesions of the frontoparietal cortex and unilateral hemispherectomy on locomotor 

activity of mice in the open field test. 

 

Methods and Results: 

 

Adult male Swiss mice were submitted to one of the following procedures: unilateral suction of the frontoparietal cortex (6 left-

side; 7 right-side; 9 sham) or unilateral hemispherectomy (8 left-side; 8 right-side; 8 sham) lesion. Fifteen days after surgery, the 

animals were individually tested in the open field for 10 min (divided into 1 min intervals). The open field arena consisted of a 

polypropylene box (37.6×30.4×17cm) in which the floor was divided into 16 same-sized rectangles (7.6×9.4cm). The number of 

rectangles crossed was used as the measure of locomotor activity. After the behavioral test, the animals were anesthetized and 

perfused. The brains were examined macroscopically in order to evaluate the extension of damage. There was no evidence for 

left-right differences regarding the site and the extent of the lesion in mice submitted to unilateral suction of the frontoparietal 

cortex and to unilateral hemispherectomy. Both the unilateral suction of the frontoparietal cortex [F (2,21) = 3.8; P < 0.05] and 

unilateral hemispherectomy [F (2,31) = 6.6; P < 0.01] asymmetrically affected the spontaneous locomotor activity. However, the 

two techniques reveal asymmetries in opposite direction. Regarding the suction of the frontoparietal cortex, the ambulatory 

activity of the right-lesioned mice (228 ± 24) was 25% higher than that of the left-lesioned mice (172 ± 14; p=0.03) and 23% 

higher than that of the sham-lesioned mice (176 ± 8; p=0.03). The latter two did not differ from each other. Regarding the 

hemispherectomy, the ambulatory activity of the left-lesioned mice (338 ± 39) was 33% higher than that of the right-lesioned 

mice (225 ± 23; p=0.01) and 44% higher than that of the sham-lesioned mice (188 ± 27; p=0.001). Once more, the latter two did 

not differ from each other. 

 

Conclusions: 

 

Our data lend support to the idea that subcortical structures are involved in the locomotor hyperactivity caused by right cortical 

lesions. The fact that the right hemisphere of the frontopariteal lesioned mice and the left hemisphere of the hemispherectomized 

mice promote hyperactivity suggests that a crossing pathway between cortical and subcortical structures could mediate the 

locomotor activity in open field. 
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Objectives: 

 

Over the last few years, the mobile communication system has increased significantly. In 2011, there are more than 210 millions 

of habilitated mobile phones in Brazil. Some researchers have been trying to evaluate possible relations between the radiation 

emitted by mobile phones and changes in behaviour patterns, sleeping disturbs, depression and memory, but they still present 

inconsistent and contradictory data. Thus, the aim of this work was to evaluate the effect of the radiation emitted by such devices 



into the exploratory behaviour and memory of Wistar rats exposed to these electromagnetic waves.  

 

Methods and Results: 

 

Wistar male rats, 60 days old, were exposed to the radiation emitted by mobile phone (1800 MHz) during 3 or 10 days for 25 

seconds in every 2 minutes. For each treatment there was a control group (C) and an exposed one (E). After that, tests were 

realized to evaluate the following exploratory behaviour in an open squared field (open field): grooming (GR), rearing (R), 

number of runned squares (RS) and time of immobility (TI). Also, working memory for spatial information was studied in a test 

of recognizing objects in 30 seconds. The memory and immobility test were measured in seconds, while the others were in 

number of events. The memory test was evaluated by t test for one sample in order to check whether the recognition of the new 

object was higher than 50%, and the others by t test for two samples, being presented the values of mean ± standard error of 

mean. After 3 days of exposure, the behaviour tests revealed normal movement activity in the exposed animals(TI: C: 22.2 ± 6.3, 

n= 6; E: 43.3 ± 4.8, n= 6, p=0.02; RS: C: 32.8 ± 2.6, n= 6; E: 32.8 ± 3.0, n= 6, p=1.0). Also it was observed an unremarkable 

increase in the grooming episodes numbers (C: 6.2 ± 0.9, n= 6; E: 8.7 ± 2.3, n= 6, p=0.34) and significant increase in the number 

of rearing events (C: 4.5 ± 0.9, n= 6; E: 13.2 ± 1.4, n= 6, p=0.0005) in the exposed animals. After 10 days of exposure, there was 

a raise in the movement activity in the animals of the exposed group (TI: C: 84.6 ± 13.5, n= 6; E: 36.6 ± 9.4, n= 6, p=0.02; RS: C: 

23 ± 2.4; E: 35.7 ± 4.2, n= 6, p=0.03), and also there was a discreet increase in grooming (C: 6.7 ± 1.2, n= 6; E: 8.8 ± 4.3, n= 6, 

p=0.63) and rearing (C: 11.3 ± 1.5, n= 6; E: 13.3 ± 2.1, n= 6, p=0.46) events. Furthermore, the memory test showed that there 

was no alteration in the memory of the animals exposed in both treatments (3 days: p=0.03, t(5)= 3.1; 10 days: p=0.001, t(5)= 

6.3). 

 

Conclusions: 

 

The results suggest that the exposure to the radiation emitted by mobile phones can modify exploratory behaviour patterns of 

Wistar rats, but, apparently, it does not disrupt spatial working memory in these animals. 
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Objectives: 

 

Maternal alcohol use during pregnancy causes a continuum of long-lasting disabilities in the offspring, commonly referred to as 

fetal alcohol spectrum disorder (FASD). The attention-deficit/hyperactivity disorder (ADHD) is possibly the most common 

behavioral problem in children with FASD and devising strategies that ameliorate this condition have great clinical relevance. 

Studies in rodent models of ADHD and FASD suggest that impairments in the cAMP signaling cascade contribute to the 

hyperactivity phenotype. In this work, we investigated whether cAMP levels are affected, in a long-lasting manner, by ethanol 

exposure during the third trimester equivalent period of human gestation and whether the acute administration of the PDE1 

inhibitor vinpocetine ameliorates the ethanol-induced hyperactivity. 



 

Methods and Results: 

 

From postnatal day (P) 2 to P8, 207 Swiss mice (18 litters) either received ethanol (ETOH, 5g/Kg ip) or an equivalent volume of 

saline solution (SAL) every other day. At P30, the animals within each litter were randomly assigned to receive treatment with 

vinpocetine (Vp) 20 mg/Kg (ip, in dimethylsulfoxide, DMSO, 0.5% w/v) or an equivalent volume of DMSO. Accordingly, we 

had 4 treatment groups: SAL+DMSO (14 females and 19 males), SAL+Vp20mg (10 females and 10 males), ETOH+DMSO (11 

females and 13 males), ETOH+Vp20mg (14 females and 15 males). Injections were carried out 4 hours before the animals were 

tested in the open field. The open field arena was divided into 16 same-sized rectangles. The number of rectangles crossed was 

used as the measure of locomotor activity. After the test, frontal cerebral cortices and hippocampi were dissected and collected 

for assessment of cAMP levels. The ethanol exposure during the third trimester equivalent of human gestation increased 

locomotor activity and the treatment with vinpocetine significantly ameliorated the ethanol-induced hyperactivity [F(1,53)=4.3; 

P<0.001]. 

 

Conclusions: 

 

These data lend support to the idea that the cAMP signaling system contribute to the hyperactivity induced by developmental 

alcohol exposure and provide evidence for the potential therapeutic use of vinpocetine in FASD. 
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Objectives: 

 

Delirium is an acute confusional state characterized by fluctuating consciousness, arousal level and cognitive function that is 

prevalent in both seriously ill and perioperative patients. Delirium pathophysiology is still unclear, however some hypothesis 

were formulated about sepsis-associated delirium, due the inflammatory cascade action during the sepsis. The aim of this study 

was to verify clinical variables and outcomes of septic and non-septic patients, who developed delirium in the ICU. 

 

Methods and Results: 

 

This is a prospective cohort study, was included 96 patients, aged over 18 years, admission higher 24 hours, between March, 

2009 and September, 2010. Delirium was evaluated by CAM-ICU. Statistical analysis of categorical variables was performed by 

chi-square test, or Fischer exact test, as indicate. Continuous variables were calculated by t-student test. P-value was considerate 

significant when &le 0,05. Our results showed that age, APACHE II score and SOFA score of day 1 and 3 of admission, 

requirement of mechanical ventilation, length of mechanical ventilation were similar between patients septic and non-septic 

patients who developed delirium. Physical restraint before and after delirium and length of ICU stay were similar. Mortality of 

septic patients who developed delirium in the ICU was significantly higher when compared to patients who developed delirium, 

but wasn't septic (5 -50% vs.15 - 17,4%, p≤0,05, respectively). 

 

Conclusions: 



 

We can conclude that despite clinical conditions of delirious patients, with or without sepsis weren¡¯t different, but septic patients 

who developed delirium in the ICU showed worst outcomes when compared to non-septic patients who developed delirium. 

Therefore we suggest that the sepsis-associated delirium contributes to mortality in the ICU patients. 
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Objectives: 

 

Tobacco and ethanol are the most used and abused drugs. As clearly demonstrated by epidemiological studies, there is a strong 

relation between smoking and ethanol consumption. Perhaps more importantly, there is a strong correlation between age at onset 

of smoking and the incidence of alcoholism, characterizing adolescence as a period of vulnerability. Despite that, to our 

knowledge, there are no experimental studies investigating the effects of tobacco smoke and ethanol co-exposure. Our aim was to 

investigate locomotor activity in animals exposed to cigarette smoke and/or ethanol during adolescence. 

 

Methods and Results: 

 

Male and female Swiss mice (n=186) were exposed to cigarette smoke and/or ethanol from postnatal day (P) 30 to P45. Cigarette 

smoke was generated from reference research cigarettes (University of Kentucky, Lexington, KY, USA) type 2R1F (nicotine = 

1.74 mg/cigt, TAR = 23.4 mg/cigt, total particulate matter = 28.6 mg/cigt). Whole body exposure to cigarette smoke was for 8 

h/day in a chamber that received the smoke generated in an automatic cigarette smoking machine. A smoke mixture containing 

89% sidestream smoke (smoke released from the burning end of a cigarette) and 11% mainstream smoke (smoke first inhaled and 

then exhaled by an active smoker), as a surrogate for active smoking, was generated at the rate of a single 35-ml puff of 2 s/min. 

Ethanol solution in saline (2g/kg, 25%) was injected (i.p.) every other day. This study required four experimental groups: 

SMK+ETOH (46 animals exposed to smoke and injected with ethanol); SMK (51 animals exposed to smoke and injected with 

saline); ETOH (43 animals injected with ethanol and exposed to air in a chamber like the chamber of smoke exposure); VEH (46 

animals injected with saline and exposed to air). The animals were individually submitted to the open field test for 5 minutes in 

one of three different time points: At the end of the drug administration period (PN45, 60 animals), at 5 days and 1 month after 

the end of the drug exposure period (PN50, 65 animals and PN75, 61 animals respectively). The open field arena consisted of a 

polypropylene box (37.6×30.4×17cm) in which the floor was divided into 16 same-sized rectangles (7.6×9.4cm). The number of 

rectangles crossed was used as the measure of locomotor activity. On PN45 there was a decrease in locomotor activity in 

SMK+ETOH mice when compared to VEH ones (p=0.0065); on PN50 the decrease in locomotor activity persisted in males of 

the SMK+ETOH group (p=0.036) when compared to VEH mice and a decrease in activity was also identified in ETOH male 

mice (p=0.018). On PN75 no significant treatment effects or interactions were observed.  

 

Conclusions: 

 



Our results indicate that tobacco smoke and ethanol interact during adolescence generating a decrease in locomotor activity only 

in mice exposed to both cigarette smoke and ethanol. During a short-term withdrawal (PN50), locomotor effects were sex-

dependent, reaching significance only in males previously co-exposed to cigarette smoke and ethanol or to ethanol only. This 

result indicates that males are more susceptible to withdrawal locomotor effects than females.  
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Objectives: 

 

Spinal cord injury (SCI) is one of the most devastating conditions that affect the central nervous system. Traumatic SCI initiates a 

series of cellular and molecular events where a massive immune response can result in apoptosis of neurons and 

oligodendrocytes, as well as in scar formation and finally in neurological dysfunction. The current treatment for SCI is extremely 

limited and there is not yet a therapy that is really efficient and can revert neurological losses. Acupuncture has been used to 

relieve neurological dysfunction in neurodegenerative disorders, such as Parkinson's disease and ischemia. It is believed that 

acupuncture can be a complementary therapy that could promote neuroprotection and minimize the deficit caused by SCI. The 

aim of this study was to evaluate the effect of different types of stimulation (bee venom and needling) of acupuncture points on 

the functional recovery of rats subjected to spinal cord injury. 

 

Methods and Results: 

 

34 Wistar rats (260-300g) were subjected to SCI model by compression in which a Fogarty embolectomy catheter (French-2) was 

inflated with 15µl of saline in the extradural space for 5 minutes. 24 hours after surgery, the animals were randomly divided in 

five different groups: manual-acupuncture: needles were daily applied for 20min at acupoints GV3 (Yang Guan) and ST36 

(Zusanli) (N-GV3+ST36) or at non-points regions (N-NP); apipuncture: 20 µL of bee venom diluted in saline (0,08mg/kg) 

injected once a week at acupoints GV3 and ST36 (BV- GV3+ST36) or at non-points regions (BV-NP) and control group without 

manipulation (CTL). Functional neurological recovery was evaluated by using the Basso-Beattie-Bresnahan (BBB) locomotion 

scale at 24 hours and on 1 and 2 weeks after the surgery. BBB scale measures recovery of hindlimb movements in rats during free 

open field locomotion where high scores represent better hindlimb function. ANOVA Two Way for Repeated Measures detected 

a significant difference for the factors group, time and interaction. The Student-Newman-Keuls test showed that N-GV3+ST36 

(mean 11.00± sem 2.2) group had significant higher BBB scores than N-NP (6.42±2.1) and CTL (5.70±1.7) groups on 2 weeks 

after the surgery and BV-GV3+ST36 (11.00±1.2) group had significant higher BBB score than N-NP and CTL groups at 1 and 2 

weeks after the surgery (P 

 



Conclusions: 

 

In summary, our data show that needling or injection of diluted bee venom at acupoints GV3+ST36 can improve the functional 

recovery in rats after SCI. This effect appears to be related to localization of points (and not to the type of stimulus), once the 

stimulation of non-point regions did not produce significant change on the functional recovery of rats after SCI. Furthermore, the 

present study suggests application of acupuncture, especially at VG3 and 36E acupoints, as a therapeutic tool in acute spinal 

injury. 
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Objectives: 

 

The classic physiological process in which blood gases are detected is called chemoreception. The chemical sensors are present in 

the carotid body (peripheral chemoreceptors) and within the central nervous system (central chemoreceptors). One important area 

involved in the control of autonomic and respiratory network is the Kölliker–Fuse nucleus (KF) that harbors the A7 noradrenergic 

neurons in the dorsolateral pons. Studies in anesthetized animals or in vitro suggest that KF neurons might have a key role in the 

regulation of upper airway resistance and breathing by influencing respiratory rate and amplitude. Most of the experiments 

showing the role of pontine KF region were done in anesthetized animals. However, our hypothesis is to evaluate the 

involvement of KF region in the cardiorespiratory responses elicited by chemoreceptor activation in conscious rats. 

 

Methods and Results: 

 

Male Wistar rats (280-300 g) with bilateral stainless steel cannulas implanted into the KF were used. In conscious rats, 

microinjection of the GABA-A agonist muscimol (120 pmol/100 nl) into the KF decreased resting minute ventilation (1087 ± 182 

ml/kg/min, vs. saline 1501 ± 273 ml/kg/min). Bilateral inhibition of KF neurons reduced the increase of minute ventilation 

produced by hypercapnia (7% CO2, 10 min) (3010 ± 126 ml/kg/min, vs. saline: 3784 ± 303 ml/kg/min) and by hypoxia (8% O2) 

(2174 ± 239 ml/kg/min, vs. saline: 3768 ± 348 ml/kg/min). Muscimol into KF produced no effect on resting mean arterial 

pressure (MAP) and heart rate (HR) nor in the changes in MAP and HR produced by hypercapnia or hypoxia. 

 

Conclusions: 

 

The results suggest that the pontine Kolliker-Fuse region is important for maintaining the resting respiratory rhythm and during 

activation of central and peripheral chemoreflexes. 
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Objectives: 

 

The lateral habenula (LHb) is an epithalamic structure that is critically involved in the processing of aversive stimuli. The LHb 

may be differentiated in a medial division (LHbM) and a lateral division (LHbL) that give rise to differential streams of 

information processing from the forebrain to monoaminergic cell groups in the midbrain and mesopontine tegmentum. It is well 

established that electrical stimulation of the LHb results in a powerful suppression of serotonergic neurons in the dorsal raphe 

nucleus (DR). However, it is not known, whether this powerful effect is mediated by direct projections from the LHb to the DR 

or indirectly via an intermediate structure. One possible candidate for such a relay is the recently described mostly GABAergic 

mesopontine rostromedial tegmental nucleus (RMTg), which has recently been highlighted as an important node for signaling 

aversive events from the LHb to dopamine neurons in the ventral tegmental area (VTA). The RMTg receives a substantial 

glutamatergic input mainly originating from LHBL and besides sending massive projections to the entire VTA-nigra complex, 

also projects to the DR. In order to further characterize LHb projections to the DR and to explore a possible relay function of the 

RMTg, we first compared by anterograde tracing techniques the extent of direct LHb projections to the DR with that of RMTg 

projections to the DR. Furthermore, we investigated by retrograde tracing techniques the topographic position of labeled neurons 

in the RMTg resulting from DR injections and compared the subnuclear origin of LHb inputs to the DR with that to the RMTg 

and VTA. 

 

Methods and Results: 

 

To accomplish this, in one group of adult male Wistar rats, single injections of the anterograde tracer Phaseolus vulgaris 

leucoagglutinin (PHA-L) were centered into the LHb or RMTg. In another group of rats, single injections of the retrograde tracer 

cholera toxin subunit b (CTb) were centered in the DR. Finally, a third group of rats received CTb injections into the DR along 

with FluoroGold (FG) injections into the VTA. All tracers were delivered iontophoretically and revealed by immunoperoxidase 

or double immunofluorescence techniques. As revealed by anterograde tracing techniques, there were only moderate direct 

projections from the LHb to the DR that were mainly directed to its caudal part. In contrast, RMTg projections to the DR were 

considerably more robust and mainly directed to the medial part of the DR. Single retrograde tracing experiments revealed that all 

parts of the RMTg contribute to projections to the DR and double retrograde tracing experiments that LHb projections to both, 

the DR and VTA mainly originate from separate neuronal populations in the LHbM. 

 

Conclusions: 

 

Overall, our findings reinforce the notion that the inhibitory influence of the LHb onto the DR may be mediated by the RMTg. 

Furthermore, they specify that direct and indirect LHb projections to the DR mainly originate in different divisions of the LHb 

and are directed to different parts of the DR. 
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Objectives: 

 

Diabetes mellitus is a growing global epidemic. Patients with this disease present a variety of health conditions, including a 

number of ocular complications and polyneuropathy. Diabetic neuropathies cause morbidity with significant impact on the 

quality of life patients with diabetes. The neuropathies are among the most common long-term complications of diabetes, 

affecting up to 50% of patients. This study aimed to analyze whether the central and peripheral nervous system, using the optic 

and sciatic nerves, respectively, are affected by the acute hyperglycemia in early stage of diabetes in streptozotocin-induced 

diabetic rats. This model allows us to infer changes in the ultrastructure of nerves, secondaries to hyperglycemia, for further 

analysis regarding the intrinsic regenerative capacity of the individual diabetic. 

 

Methods and Results: 

 

Acute diabetes was induced by a single intraperitoneal injection of streptozotocin (Sigma, 100 mg / kg) in 1-month-old Lister 

Hooded rats. Two days after the drug injection, the blood glucose level was checked to confirm the hyperglycemia state. Diabetic 

status was defined as blood glucose levels higher than 300 mg/dl. After seven days of injection, blood glucose levels were again 

measured when the animals were euthanized. Animals with glucose above 300mg/dl were included in this study. The sciatic and 

optic nerves were dissected and fixed by immersion in fresh fixative solution (4% paraformaldehyde) for 48 hours and processed 

to light and electron microscopy. Semithin cross sections stained with Toluidine Blue were analyzed in this work. Two groups 

were analyzed: hyperglycemic (STZ, n=5) and normoglycemic (Control, n=5). The Control group animals received 

intraperitoneal injection with saline in the same amount as the experimental group received streptozotocin. Preliminary 

qualitative analysis of the optic and sciatic nerves in the control group showed a normal pattern of structural organization, while 

in STZ nerves we observed a discrete disorganization of the normal cytoarchitecture, even in a very early stage of diabetes. These 

structural changes were evident mainly in the optic nerve, with glial activation and a more apparent invasion of the nerve 

fascicles by the astrocytic processes. 

 

Conclusions: 

 

In this study we found early structural alterations in the peripheral and central nerves after short hyperglycemia period. Thus, the 

data suggest that sustained hyperglycemia even for few days induced changes in the nerve structure, which probably affect the 

function, of the central and peripheral nerves of diabetic rats, even at early stages of the disease 
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Objectives: 

 

Calcineurin (CAN) is a calcium-dependent phosphatase commonly related to long-term depression (LTD). Recent studies in the 

literature correlated changes in synaptic activity with the establishment and maintenance of connections in the central nervous 

system. In this context, we evaluated the role of CaN and elements of the synaptic stabilization during and after the critical period 

of retinotectal pathway development. 

 

Methods and Results: 

 

By western blot we evaluated the content of CAN in the superior colliculus of Lister Hooded rats during the postnatal 

development. We also mapped the retinotectal ipsilataral terminal fields by anterograde transport of peroxidase after intracranial 

administration of CaN inhibitors: CsA (1 mM) and CIP (285μM) or DMSO (vehicle) via Elvax at DPN7. Animals received 

survival times of 24 hours, 7 days and 28 days after surgery. Also through Western blot we verified the full content of 

phosphorylated CREB (pCREB) and ZENK throughout postnatal development and after local inhibition of CaN 1, 3, 6 or 12h 

after Elvax implants. At postnatal day 14 (DPN14) we detected a transient increase of CaN content. The analysis of peroxidase 

anterograde transport after 24 hours or 1 week of Elvax implants showed that CaN blockade promoted a significative ipsilateral 

terminal expansion over the whole superior colliculus visual layers in relation to control groups. This effect was reversed after 4 

weeks of Elvax implants. During normal development we found an increased content of pCREB during the first two postnatal 

weeks. After 3 or 6 hours of local administration of CsA, we found increased levels of pCREB compared to group control. The 

contents of ZENK increased gradually throughout the postnatal development until the 4th month. After 3, 6 or 12h local 

administration of CsA, we found increased levels of ZENK in the control group. 

 

Conclusions: 

 

Taken together, our results suggest a role of CaN in the refinement of retinotectal pathway during and after the critical period. 

The sprouting of ipsilatral terminal projections after blockade of CaN may result from a facilitation of the stabilization of new 

axonal endings topographically unrelated, suggesting the existence of a latent plasticity in the retinotectal pathway. Local 

availability of CsA must be severely decreased 4 weeks after surgery. One possibility raises that CaN may be important in the 

maintaining of topographically organized connections even after the critical period once topographical modifications appear to be 

dependent of the permanent inhibition of CaN. Furthermore, the increased contents of pCREB and ZENK following local 

delivery of CsA strengthen the hypothesis of stabilization of inappropriate synapses since the first is indirect target of the CaN 

and both are often associated with synaptic plasticity. 
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Objectives: 

 

In humans and other animals, it has been shown that protein malnutrition during the prenatal period leads to permanent changes, 

which in adulthood may cause chronic diseases. Molecules involved in the control of energy metabolism could be targets to 

alterations caused by nutritional status. Previously we have shown that malnutrition during a restricted period of development 

impaired the expression/distribution of neuropeptide Y (NPY), in the arcuate nucleus (ARC) and paraventricular nucleus (PVN), 

an important hypothalamic pathway related to the control of energy metabolism. However, other hypothalamic nuclei that are 

also involved in this control, such as the ventromedial (VMH), lateral (LH) and dorsomedial hypothalamic nuclei (DMH) and the 

posterior portion of the arcuate nuclei (ARCp) were not analyzed. Moreover, NPY neurons have an orexigenic role, in opposition 

to another neuronal population that express cocaine-amphetamine regulated transcript (CART) in these same areas. Thus this 

study aimed to examine the effects of protein malnutrition in the expression/distribution of NPY and CART in these nuclei. 

 

Methods and Results: 

 

Methods: At birth day litters were matched in six animals for dams. Four animals per group in each age were used. In the control 

groups, dams were maintained with a regular diet (CG), while dams in the experimental group (DG) received pellet chows with 

0% protein until P10, returning to normal diet after this period. Wistar rats at post-natal days 10 (P10), 20 (P20), 30 (P30) and 45 

(P45) were used. Animals were perfused using 0.9% salin followed by 4% paraformaldehyde and the same solution with 10% 

sucrose. Coronal 20μm brain sections containing the hypothalamus were made in a cryotome. The sections were then incubated 

with primary antibodies anti-NPY and anti-CART revealed with secondary antibodies conjugated to fluorophores. Photographs 

were made under a fluorescence microscope. This study was approved by the Ethics Committee for the Care and Use of 

Experimental Animals of the Institute of Biology Roberto Alcantara Gomes, UERJ (CEA/055/2009). Results: In CG animals an 

intense immunostaining for NPY was observed in DMH and ARCp at P10, whereas in CG animals a similar pattern of NPY 

staining in these nuclei was observed only at P20. Also in P10 NPY staining was only observed in the VMH of the CG animals 

with no staining in this nucleus of DG animals. In the LH, NPY staining was less intense in DG animals in all ages studied, when 

compared with CG animals. CART expression was also modified by proteic malnutrition. At P10 animals CART is lower in DG 

animals than in CG in DMH and ARCp, this pattern was inverted at P20 as DG animals showed a higher density of CART+ cells 

in these nuclei than CG animals. In P30 and P45 animals from both groups, NPY and CART expression were very similar in 

every studied nuclei. 

 

Conclusions: 

 

Our results showed that protein malnutrition, during a restricted post-natal period, impaired the pattern of expression of NPY and 

CART in different hypothalamic nuclei related to energy metabolism control. As the period of malnourishment used in our 

protocol coincides to the ontogenesis of most of hypothalamic nuclei we may suggest that these changes may contribute to the 

metabolic diseases observed in adulthood. 
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Objectives: 

 

Parkinson's Disease (PD) is a neurodegenerative disease with motors symptoms characterized by the progressive degeneration of 

nigrostriatal dopaminergic (DA) neurons. In the postsynaptic density, dopamine receptors (D1 and D2- like receptors) physically 

associates with PSD-95, a postsynaptic scaffolding protein of the membrane-associated guanylate kinase family. PSD-95 

organizes the molecular architecture of synapses and regulates interactions between receptors and downstream-signaling 

molecules. Alterations in PSD-95 were found in a number of neuropsychiatric and neurological diseases such as Alzheimer‟s 

disease, schizophrenia and PD. Although the causative factors of PD remain elusive, many others studies on PD animal models or 

humans also suggest that glial activation along with neuroinflammatory processes contribute to the initiation or progression of 

PD. Therefore, the aim of this study was to evaluate PSD-95 and astrocyte marker GFAP (glial fibrillary acidic protein) in PD 

mice model. 

 

Methods and Results: 

 

Adult C57⁄BL10 mice were anesthetized and submitted to unilateral injection of 6-OHDA (2µl at a rate of 0,5µl/5 min) into the 

left medial forebrain bundle using stereotaxic procedures. The behavioral test was performed using an openfield and animals 

were injected intraperitonealy with apomorphine (0,5mg/kg) 1, 2 and 4 weeks after surgery. Then, the brain was removed for 

immunofluorescence procedure and striatum was dissected to prepare samples for western blot (WB) analysis. In behavioral 

analysis, mice exhibited contra-lateral rotational activity and remarkable difficulties in coordinating movements. WB analysis 

revealed that 6-OHDA injection in the striatum (lesioned side) increases PSD-95 and GFAP expression.The immunofluorescence 

showed a substantial increase in GFAP positive cells in injured striatum and a redistribution on PSD-95 labelling. 

 

Conclusions: 

 

6-OHDA injections in striatum induced hemi-parkinsonism symptoms in mice like locomotors disorders and generated activation 

of astrocytes by increased production of GFAP. We hypothesized that the neurotrofic factors produced by activated glia may 

influence synaptic transmission and plasticity of the striatum, which can modulate PSD-95 striatal. 
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Objectives: 

 

Diabetic Retinopathy is a disease classically linked to vascular problems due to hyperglycemia. However, recent studies have 

suggested that high levels of glucose can affect the neural retina before the induction of vascular damage. The objective of this 

study is to characterize the morphological changes in early stages of diabetes in rat vascular retinas and chicken avascular retinas. 



 

Methods and Results: 

 

Post-hatched chickens received an intraperitoneal injection of STZ (24mg/kg) or saline (control). Postnatal day 30 rats received 

an intravenous injection of STZ (100mg/kg) or saline (control). One week later, the glucose levels were measured and the 

animals were euthanized for retinal dissection. Retinal radial sections of chickens and rats were immunolabelled for: x-opsina 

verde/vermelho, x-tyrosine hydroxilase, x-calbindin, x-colina-acetyltransferase (ChAT). Immunohistochemistry was revealed by 

avidin-biotin complex method, by using 3,3'-diaminobenzidine as chromogen, and sections were analyzed with an optic 

microscopy (Nikon 80i). Optical density of the opsin immunolabelling was evaluated by ImageJ using at least 45 pictures for 

each group. For vascular analysis, retinal radial sections of rats were incubated with IB4 which was revealed with Streptavidin-

596. The sections were also counterstained with DAPI and visualized with epifluorescent microscopy (Nikon 80i). The retinas of 

hyperglycemic rats demonstrated a decrease in the number of TH-positive amacrine cells (N=3, 60%+ 5 mean+SEM). We 

observed an increase of IB-4 labeling in blood vessels of the inner retinal plexus (N=2, 119%± 4), when compared to control. 

There were no changes in the labeling for ChAT and calbindin and in the optic density in the labeling for opsina red/green. In 

chickens, we observed an increase in the number of amacrine cells labeled for calbindin (N=3,145%±5) and ChAT amacrine cells 

located in both inner nuclear layer (N=3,124%±6), ganglion cell layer (N=3,114% ± 0.4) and opsina red/green photoreceptors in 

outer nuclear layer(43% ± 1) when compared to control. However the labeling for TH remained similar to control. 

 

Conclusions: 

 

Neurochemical changes already occur in the retina after one week of hyperglycemia. In rats, a vascular model, hyperglycemia 

can induce neuronal changes as shown by the reduction of dopaminergic cells, and also seems to induce vascular changes. In an 

avascular model, modifications in the amacrine cell population represented by cholinergic cells, both in INL and GCL, calbindin 

positive cells in the INL, and in photoreceptors represented by opsina red/green positive cells in the ONL. These data show that a 

brief period of hyperglycemia can induce changes in both vascular and neuronal cells of the retina. The findings with avascular 

retina support the idea that neural changes would occur independently of vascular modifications. 

Keywords: avascular, diabetic retinopathy , retina 

Financial Support: PROPPi-UFF, PIBIC-CNPq, INNT/INCT/CNPq, PRONEX e FAPERJ.  

 

 

 

Resumo:22-027 

SYSTEMIC ADMINISTRATION OF NICOTINE INDUCES AMYLOID PRECURSOR PROTEIN PROCESSING IN 

THE SUPERIOR COLLICULUS DURING DEVELOPMENT 
 

Montenegro, K. S. ; Gonçalves, R. G. D. J. ; Vasques, J. F. ; Campello-costa, P. ; Serfaty, C. A. ; Melibeu, 

A. D. C. F.  

Depto. de Neurobiologia/Universidade Federal Fluminense, UFF 

 

 

 

Objectives: 

 

The Amyloid Precursor Protein (APP) is a transmembrane glycoprotein widely expressed in most human cells. Although 

physiological functions of APP remain unclear it is known that APP regulates several cellular processes such as synaptogenesis 

and synaptic plasticity. Our group has demonstrated that the expression of APP in the rat retina and superior colliculus (SC) is 

chronologically correlated with the critical period of the retinocollicular pathway development suggesting a functional role for 

this protein in the plastic events that occur within this time window. Several evidences have indicated that nicotine, a natural 

cholinergic agonist, influences the metabolism of APP leading to an imbalance between amyloidogenic and non-amyloidogenic 

pathways. Recently, we demonstrated that SC local nicotine treatment facilitates APP cleavage through the non-amyloidogenic 

pathway. In this study, we analyzed APP expression and processing in the visual layers of the rat SC after systemic treatment 



with nicotine within critical period. 

 

Methods and Results: 

 

Lister Hooded rats were subjected to oral administration of nicotine (3mg/Kg) diluted in saline 0.9% and mixed in a solution of 

powdered milk (Aptamil AR) from postnatal day 7 (PND7) to PND14. Animals received three daily doses, 4 hours apart, 

resulting in a total dose of 9mg/kg/day. This dosage results in serum levels of nicotine of approximately 100-150ng/ml which can 

be comparable to levels achieved by smokers who consume three packs a day. At PND14, animals were sacrificed and the 

superficial layers of the SC extracted for analysis of APP content by Western blotting. We observed that oral treatment with 

nicotine decreased APP and soluble APP levels compared to the vehicle control group. 

 

Conclusions: 

 

Our data suggest that nicotinic acetylcholine receptors activity modulates APP processing and indicate that local and systemic 

administration of nicotine have opposite effects on its cleavage. 
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Objectives: 

 

Alzheimer‟s disease (AD) is a neurodegenerative disorder characterized by distinct neuropathologic lesions caused by amyloid-β 

peptide (Aβ), derived from the amyloid precursor protein (APP). Moreover, AD has been increasingly reported as a synaptic 

disease due to an association with synaptic dysfunction in the cholinergic system and functional impairment of neural plasticity. 

Nicotinic acetylcholine receptors (nAChRs) have been broadly known as targets of Aβ. Interestingly, several evidences have 

indicated that nAChRs activity can also influence the metabolism of APP and consequently the production of Aβ. Neural 

plasticity has been extensively examined in the retinocollicular pathway where activity-dependent synaptic remodeling results in 

the topographic organization of afferent terminals. In this study we investigated the effect of local nicotine treatment on the 

expression and processing of APP in the rat superior colliculus (SC) and on the expression of the two major subunits of nAChRs 

present in the mammalian brain: α7 and β2. We also evaluated the structural organization of retinocollicular projections and the 

levels of post-synaptic density-95 (PSD-95) protein in the SC after nicotine exposure.  

 

Methods and Results: 

 

Lister Hooded rats were submitted to intracranial ELVAX implants containing Nicotine and/or 2-amino-5- phosphonovaleric acid 

(APV) or PBS at postnatal day 7 (PND7). Animals were sacrificed one or three weeks after surgery and the visual layers of the 

SC were processed for western blot analysis. The distribution of ipsilateral retinocolicular terminal fields was examined after 

intraocular injections of HRP in coronal brain slices. Our results show that local delivery of nicotine significantly increased 

soluble APP (sAPP) while decreased Aβ levels and caused a substantial retinal axon sprouting in the visual layers of the SC at 

PND14. These effects required NMDA receptor activity and were no longer detected at PND28. Nicotine also upregulated α7 and 



β2 subunits and increased PSD-95 levels.  

 

Conclusions: 

 

Altogether, these data indicate that nicotine facilitate APP processing through the non-amyloidogenic pathway and suggest that 

sAPP may act as a trophic and stabilizing synaptic agent. 
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Objectives: 

 

To study for the first time the ontogeny of the song control system in Uraeginthus cyanocephalus, in which both male and female 

sing regularly 

 

Methods and Results: 

 

Volumetric changes of forebrain song control regions (the HVC and the RA) of the blue capped cordon bleu have been quantified 

in both sexes at 20, 30, 50 and ≥100 days posthatching, by using the Nissl-staining method. In both sexes, the Nissl-defined 

volume of the HVC (proper name) reached the peak of growth at 30 days posthatching and then gradually decreased until the 

adult age (≥100 days). Although the Nissl-defined volume of the HVC of juvenile males was always larger compared to the 

juvenile female values, HVC was not sexually dimorphic in adulthood. Contrary to the development of the HVC, the volume of 

the robust nucleus of the archopallium (RA) increased with age reaching the highest values in adulthood and was sexually 

dimorphic both during development and in adulthood.  

 

Conclusions: 

 

Anatomical evidence demonstrated that the telencephalic nuclei HVC and RA in this species are sexual dimorphic only in young 

birds. No evidences of sexual dimorphism were found in adult birds as previously found in another songbird as zebra finches. 
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Objectives: 

 

The differential feeding regime experienced by queen and worker larvae of the honeybee Apis mellifera leads to a complex 

endocrine response cascade that ultimately sets up distinct alternative phenotypes, including the brain morphology. The present 

study aim to identify molecular mediators of nutritional differentials associated to the differential brain development during the 

fourth larval stage (L4) in honeybee castes. This stage is characterized by the greatest differences in juvenile hormone titers.  

 

Methods and Results: 

 

Honeybee larvae were collected from A. mellifera colonies (Africanized hybrids) maintained at the Experimental Apiary of USP 

in Ribeirão Preto. Two brain samples of both castes, containing approximately 15 brains each, using sterile 0.9% NaCl solution, 

were collected. Total RNA was isolated using TRIzol ® reagent and used in a cDNA/aRNA synthesis protocol to obtain two 

fluorescent probes for hybridization of oligonucleotide (whole genome of A. mellifera) microarray slides. The quantification of 

hybridization images was processed using ScanAlyze Software and the differentially represented sequences (DRS) were obtained 

after normalization and statistical analysis using the Package Program Limma of the R Software. The DRS were analyzed in 

silico through the Basic Local Alignment Search Tool (BLAST) and the search tool for conserved domains Pfam. There were 

found 16 DRS between the brain of A. mellifera queens and workers at L4, 12 up-regulated in queens and 4 in workers. 

Considering predicted functions, or demonstrated in other biological systems, the up- regulated transcript products in queens are 

associated with cell proliferation, fasciculation and interneuronal connections processes [e.g., α-Cat (GB12545), GlcAT-P 

(GB12549), al (GB1661), dp (GB11706), APC4 (GB18982) and gmd (GB19686)]. These protein products could be responsible 

for the greater brain development in queens during the larval period. Interestingly, PP2C phosphatase (GB10931), one of the up-

regulated genes in the worker brain, might respond negatively to the influence of protein kinases that control the expression of 

downstream genes, resulting in a reduction of the worker brain development.  

 

Conclusions: 

 

The proteins encoded by the differentially represented transcripts, acting together, would be responsible for mediating the 

nutritional modeling of brain differential development in A. mellifera castes. Quantitative PCR assays covering the whole larval 

period are in progress and the results will be used to guide functional characterization of selected genes.  

Keywords: Apis mellifera, Differential feeding, Gene expression, Neurogenesis 

Financial Support: FAPEMIG/FAPESP 

 

 

 

Resumo:23-070 

EVALUATION OF THE ANTIDEPRESSANT-LIKE EFFECT OF 2-BFI IN MICE  
 

Tonello, R. 
1
; Villarinho, J. G. 

2
; Sant´anna, G. S. 

2
; Tamiozzo, L. 

1
; Ferreira, J. 

1
; Rubin, M. A. 

1
  



1
 Departamento de química/Universidade Federal de Santa Maria, UFSM 

2
 Depto. de Fisiologia e Farmacologia/ UFSM, UFSM 

 

 

 

Objectives: 

 

Depression is a complex, chronic and disabling psychiatric disease that carries a high social cost. Among the various classes of 

antidepressants are the monoamine oxidase A (MAO-A) inhibitors that reduce monoamine metabolism. An important site of 

MAO-A regulation is the imidazoline-2 binding site (I2). In fact, it was recently shown that 2-imidazoline derivatives, such as 2-

(2-benzofuranyl)-2-imidazoline (2-BFI), showed good potency and selectivity in inhibiting in vitro the activity of MAO-A, but 

the antidepressant potential of these compounds is unknown. Thus, the aim of this study is to evaluate the antidepressant-like 

activity of 2-BFI in mice. 

 

Methods and Results: 

 

The antidepressant-like activity was assessed by the tail-suspension test (TST), which is observed in the immobility time of 

animals. For the time-course curve, male Swiss mice (25-35g, n=6-8) were submitted to the TST 15, 30 and 60 min after the 

administration of 2-BFI (100 µmol/kg, s.c.) or vehicle solution (10 ml/kg, s.c.). For the dose-response curve, mice (n=6-8) were 

treated with 2-BFI (30, 100 or 300 µmol/kg, s.c.) or vehicle solution 30 min before the TST. To assess the involvement of 

imidazoline site and serotonergic and dopaminergic receptors in the antidepressant-like effect of 2-BFI, mice (n=10 per group) 

received a single injection of idazoxan (1 mg/kg, i.p. , a selective I2 site antagonist), methysergide (2 mg/kg, i.p., a non-selective 

5-HT receptor antagonist), haloperidol (0.05 mg/kg, i.p., a non-selective DA receptor antagonist) or saline (10 mL/kg) 15 min 

(idazoxan) or 30 min (methysergide and haloperidol) before the administration of 2-BFI (100 µmol/kg, s.c.) or vehicle. Thirty 

minutes after the treatment with 2-BFI or vehicle, the animals were submitted to the TST. The anxiolytic activity was evaluated 

by the elevated plus maze, where we analyzed the time spent by animals in the open arms. Mice (n=10 per group) received a 

single administration of 2-BFI (100 or 300 µmol/kg, s.c.) or vehicle 30 min before testing. We also evaluated the effect of the 

compound (100 and 300 µmol/kg, s.c.) on locomotor activity of animals 30 minutes after administration, using the rotarod test 

(n=8-10) and the open-field test (n=6-7). 2-BFI (100 µmol/kg, s.c.) significantly decreased the immobility time in the TST only at 

30 min after administration (47±7% of reduction). In the dose-response curve, a significant reduction on immobility time was 

observed at the doses 100 (41±8%) and 300 (53±8%) µmol/kg of 2-BFI. The antidepressant-like effect of 2-BFI was prevented by 

pretreatment with idazoxan (F(1,40)=4.14; p 

 

Conclusions: 

 

The present results showed that 2-BFI presented antidepressant-like and anxiolytic effects in mice. The 2-BFI antidepressant-like 

effect may be related to serotonergic, dopaminergic and imidazoline (I2 receptors) mechanisms. 

Keywords: 2-BFI, Depression, I2 imidazoline site, MAO, Tail suspension test 
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Objectives: 

 

Hyperammonemia is observed in hepatic diseases as in inborn errors of metabolism. The high level of ammonia in the brain 

causes dysfunction in energy metabolism, oxidative stress, astrocytes swelling as well as other molecular changes. These changes 

have been associated with neuropsychiatric abnormalities as hepatic encephalopathy (HE). It is known that S100B is significantly 

increased in serum of rats submitted to HE model and in patients with fulminate hepatitis. S100B is a protein mainly expressed by 

astrocytes and involved in neurodegenerative diseases and it is used as marker of brain damage. The aim of this study was to 

investigate the effect of ammonia on the extracellular content of S100B and the intracellular content of glutathione (GSH) in 

acute hippocampal slices. 

 

Methods and Results: 

 

Hippocampus of Wistar rats (thirty days old) were dissected and cut into 0.3 mm slices, which were stabilized in BSS/HEPES 

buffer for 2 h. The medium was replaced by BSS/HEPES buffer and ammonia at 0.1-1 mM was added for 1 h. S100B 

measurement was carried out by ELISA and GSH content was measured by a fluorimetric assay. Cell viability was assessed by 

LDH release, neutral red incorporation assay and MTT reduction assay. Ammonia was able to reduce S100B secretion (69.0% ± 

7.7), only in the highest concentration. The intracellular content of GSH was also reduced in all concentrations (3.89 pmol/mg 

protein ± 0.47 at 0.1 mM; 4.49 pmol/mg protein ± 0.44 at 0.5 mM and 4.02 pmol/mg protein ± 0.35 at 1 mM) compared to 

control level (6.76 pmol/mg protein ± 0.76). No change in cell viability was observed. 

 

Conclusions: 

 

The results indicate that S100B secretion may not be related to the increase in S100B serum observed in patients with 

hyperammonemia. However, the reduction of astroglial secretion of this protein may be related to cognitive impairment observed 

in these patients. The reduction in intracellular GSH content could be indicative of oxidative stress as well as a trying to export 

GSH to extracellular medium in order to minimize neuron damage. 
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Objectives: 

 

To investigate whether the D2 antagonist haloperidol can modulate the hippocampal expression levels of Zif-268 and 

phosphorylated CaMKII, two synaptic plasticity biomarkers related to memory consolidation. 

 

Methods and Results: 



 

For memory consolidation analysis, male adult mice (Mus musculus, 19-29g) separated in two groups (haloperidol 0.3 mg/kg - 

HALO i.p. and vehicle, n=8 per group) were submitted to two sessions of object exploration with a 24 hours inter-session 

interval. Drugs were injected i.p. immediately after the first exploration session. An object recognition index (exploration time of 

unfamiliar/ familiar objects) was obtained in the second object exploration session. The HALO group presented a significant 

decrease in object recognition when compared to vehicle (respectively 1.51 ± 0.11 and 2.5 ± 0.19; p=0.0007). In a separate group 

of animals (n=10 for HALO and 11 for vehicle), the brains were removed three hours after a single session of object exploration, 

and the tissue was processed for immunohistochemistry of Zif-268 and phosphorilated CaMKII. Zif-268 expression was 

quantified by counts of positively-labeled nuclei, and CamKII phosphorylation was quantified by densitometry, with 

measurements taken from the hippocampal regions CA1, CA3 and dentate gyrus. We performed student t tests for comparisons 

between the two groups, and the significance level was set at 0.05. No significant difference related to Zif-268 expression was 

observed. On the other hand, a significant reduction in CaMKII phosphorylation in the CA1 region was observed in the HALO 

group, when compared to the vehicle group (0.84 ± 0.05 and 1.14 ± 0.1; p=0.016). 

 

Conclusions: 

 

These results suggest that the blockade of D2 receptors can impair mnemonic systems, leading to both a decrease in the 

phosphorylation of CAMKII, and to behavioral changes that indicate learning impairment.  
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Objectives: 

 

Typical neuroleptics (such as haloperidol), which block central dopamine receptors, are used to treat some mental disorders, 

especially schizophrenia. There is a close relationship between quality of life of patients treated with neuroleptics and the rate of 

adherence to treatment. Due to the side effects produced by long-term treatment with typical neuroleptics the lack of adherence 

has been a problem in patients treated with these medications. One way to experimentally evaluate adherence to treatment would 

be to evaluate the reinforcing (conditioned place preference) or the aversive properties (conditioned place aversion) of these 

medications using the place conditioning model. The aim of this study is to evaluate the development of conditioned place 

aversion promoted by different doses of haloperidol in mice. 

 

Methods and Results: 

 

Seventy-two 3-month-old Swiss male mice were randomly allocated to 7 groups (N = 12): VEH, HAL0.03, HAL0.1, HAL0.3, 

HAL1.0, HAL 2.0 or HAL3.0. The animals were submitted to the conditioning procedure in the place conditioning apparatus, 

containing two main compartments (one with black walls and a white grid on the floor and one with white walls and a smooth 

black floor). The conditioning sessions were performed twice a day at 6-hour intervals for 4 days. Briefly, mice received an i.p. 

injection of vehicle (VEH) or one of the 6 doses of haloperidol and, 5 min later, were confined into one compartment of the 

apparatus for 15 min (half of the animals of each group was confined in the white compartment and the other half in the black 



compartment – unbiased design). Six hours later, these animals received an i.p. injection of vehicle and were confined for 15 min 

in the other compartment (different from the one where they had received haloperidol). The order of haloperidol and vehicle 

injections was counterbalanced in each group and across the days of conditioning. A total of 4 sessions with the drug and 4 

sessions with vehicle were performed. The control group (VEH) received vehicle during all the sessions. Twenty four hours after 

the last conditioning session, the animals were submitted individually to the test session, with free access to both compartments 

for 15 min. For statistical purposes, data were analyzed using T-test for paired samples. Animals treated with 1.0 mg/kg 

haloperidol presented a decrease in the time spent in the haloperidol-paired compartment as compared to the vehicle-paired 

compartment only at the 0-5 min interval [HAL 1.0: t (11) = 2.6, p  

 

Conclusions: 

 

We conclude that the typical antipsychotic haloperidol produces conditioned place aversion especially at the dose of 2.0 mg/kg 

(HAL 2.0), and that this aversion is possibly related to impairments in animal well being induced by the pharmacological action 

of this drug. From a translational point of view, these results may be associated with non-adherence to treatment observed in 

patients treated with this antipsychotic. 
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Objectives: 

 

Alzheimer‟s disease (AD) is a neurodegenerative disease that is characterized by memory loss and confusion. Its symptoms are 

attributed to a deficiency of cholinergic neurotransmission. The drugs of choice for the treatment of Alzheimer's disease are 

acetylcholinesterase inhibitors. These drugs have limited benefit to most patients, because they have only modest symptomatic 

effects. Moreover, hepatotoxicity, and cholinergic side effects have limited the use of these drugs. Thus, the aim of drug 

development is to find a selective compound that acts on a single specific disease target to produce the desired clinical effects and 

have minimal side effects. In the present study, we investigate the effects of two novel N-substituted pyrrolidines on 

acetylcholinesterase activities in rats. 

 

Methods and Results: 

 

Male Wistar rats (200–300 g) were decapitated to obtain the cerebral cortex, striatum and hippocampus. These structures were 

homogenized (1:10, w/v) with 10 mM Tris-HCl buffer, pH 7.4 and centrifuged at 1,000 x g for 15 min at 4 ºC The supernatants 

were used as acetylcholinesterase (AchE) sources. AchE activity was measured by the Ellman method (Biochem. Pharmacol. 

7:88, 1961). The reaction mixture contained 1, 10, 100 and 1000 μM of tested drugs, pyrrolidine 1 (6-hydroxy-5-(pyridin-2-

ilmetil)tetrahydro-2H-furo[2,3-c]pyrrol-4(5H)-ona) and pyrrolidine 2 (5-(pyridin-4-ylmethyl) dihydro-2H-furo[2,3-c] pyrrole-



4,6(5H,6aH)-dione), in DMSO 20% or DMSO 20% (as control), enzyme samples (striatum, 6 μg; cerebral cortex and 

hippocampus,12 μg), 40 mM phosphate buffer, pH7.5, and 1.0 mM 5,5‟-Dithiobis-(2-nitrobenzoic Acid) (DTNB) was 

preincubated for 2 min at 30 ºC. Then 30 μl of 8 mM acetylthiocholine was added and immediately after, the hydrolysis was 

monitored by formation of the thiolate dianion of DTNB at 405 nm for 2 min with 30 s intervals with a plate reader. Protein was 

measured by the Coomassie blue method according to Bradford (Anal Biochem 72: 248, 1976). Effect on AChE activity (%) was 

calculated as an inhibition percentage of the maximum activity (registered on the control wells). All samples were run in triplicate 

(n= 4-6). Data were analyzed by one-way analysis of variance (ANOVA) followed by the Student–Newman–Keuls test. A p-

value of 0.05 or less was considered as statistically significant. All animal procedures were approved by the Animal Ethics 

Committee from the Federal University of Santa Maria - RS (protocol under number: 23081.018371/2006-94). The inhibitory 

activities of two novel n-substituted pyrrolidines against acetylcholinesterase in vitro were evaluated. Statistical analysis revealed 

that pyrrolidine 1 (1000 μM) decreased AChE activity in striatum and in hippocampus (47% and 31% respectively) (p< 0.05) 

when compared to the control. On the other hand, pyrrolidine 1 did not change the AChE activity in cerebral cortex. Statistical 

analysis revealed that pyrrolidine 2 (1000 μM) decreased AChE activity by 40% in cerebral cortex but did not change the AChE 

activity in hippocampus and striatum. 

 

Conclusions: 

 

The results show that the tested compounds evaluated were able to inhibit the enzyme activity only at higher concentrations, 

which may indicate that the doses required to achieve these concentrations in vivo can be very high and thus be toxic to the body. 

However, further studies are needed to evaluate the toxicity of these compounds. 
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Objectives: 

 

Attention deficit hyperactivity disorder (ADHD) is one of the most prevalent childhood psychiatric disorders, which is 

characterized by symptoms of hyperactivity, inattention and impulsivity. The association between ADHD and substance abuse is 

well-established and marijuana (Cannabis sativa) is the most popular illicit drug used by ADHD patients (Drug Alcohol Depend. 

50; 27, 1998). Studies suggest that adenosine receptor antagonists might attenuate the addiction-related behaviors (Handb. Exp. 

Pharmacol. 193; 471, 2009). Spontaneously hypertensive rats (SHR) are generally considered to be a suitable genetic model for 

the study of ADHD, since they display the expected behavioral and neurochemical features (Neurosci. Biobehav. Rev. 24; 31, 

2000). Recently, we demonstrated that SHR strain constitutes a useful tool for the study of the behavioral aspects underlying the 

relationship between ADHD and cannabis vulnerability (Eur. J. Pharmacol. 563; 141, 2007. Psychopharmacology 205; 319, 

2009) Here, we hypothesized that adenosine receptor antagonists will modulate impulsive and motivational effects produced by 

the cannabinoid agonist WIN55,212-2 (WIN) in SHR.  

 

Methods and Results: 

 

Adult male inbred SHR rats (n=8–10, post-natal days 90–110), the average (±S.E.M.) weight was 310±5 g. All procedures used 



in the present study complied with the guidelines on animal care of the UFSC Ethics Committee on the Use of Animals (code 

PP00455). The intolerance to delay of reward as a measure of impulsivity was evaluated in a T-maze, where SHR rats could 

choose between a small-but-immediate and a large-but-delayed reward. Intraperitoneal (i.p.) administration of WIN (0.25 mg/kg) 

induced a reduction in the number of choices of the large-but-delayed reward (p 

 

Conclusions: 

 

These findings indicate that the cannabinoid agonist WIN aggravates the impulsive profile and produces rewarding effects in a 

validated animal model of ADHD, suggesting the existence of a vicious cycle whereby the cannabinoid abuse alters the impulsive 

control and increases the likelihood of cannabinoid abuse. Moreover, the results showed a potential efficiency of adenosine A2A 

receptor antagonists to manage the ADHD-related impulsivity and in the relationship of this symptom with substance abuse. 

Keywords: ATTENTION DEFICIT HYPERACTIVITY DISORDER, CANNABINOID, ADENOSINE, INBRED RAT 

STRAIN, DRUG ABUSE 
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Objectives: 

 

S100B is a calcium binding protein that belongs to S100B protein family, produced and secreted by astrocytes in SNC. S100B 

have a neurotrophic or apoptotic effect depending on its concentration. It is well known that S100B is involved in several 

neuroinflammatory disorders, like Alzheimer′s disease. One of the currents therapeutic approaches to Alzheimer disease is the 

use of antiinflammatories commercial and too the development of antiinflammatories that act selectively in the central nervous 

system. Lipopolysaccharide (LPS) is widely used in models of neuroinflammation, however, there are not studies showing the 

effect of LPS in the secretion of S100B. The aim of this study was to investigate the S100B protein secretion in primary astrocyte 

cultures exposed to steroid (dexametasone) and non-steroid (acetilsalicilic acid and sodium diclofenac) anti-inflammatory 

compounds in presence or not of LPS. 

 

Methods and Results: 

 

Primary astrocyte cultures were prepared from cerebral cortex of newborn Wistar rats and were allowed to grow to confluence. 

S100B secretion was determined in culture medium by ELISA at 1 and 24 h of exposure to different anti-inflammatory 

compounds (dexametasone 0.1 μM, acetilsalicilic acid 100 μM, and sodium diclofenac 100 μM) in presence or not of LPS 0.1 

μg/mL. Cell integrity and viability was evaluated by neutral red incorporation assay, MTT reduction assays and LDH release. 

Acetilsalicilic acid alone was able to reduce S100B secretion (67.1% ± 11.6, n = 7), while sodium diclofenac and dexametasone 

increases S100B secretion in 1 h of treatment (172.2% ± 13.8, n = 7 and 183.3% ± 23, n = 7, respectively). However, in 24 h of 

anti-inflammatories exposure without LPS, only dexametasone was able to induce a decrease in S100B secretion (43.8% ± 7.4, n 

= 7). After 1 h of exposure to LPS 0.1 μg/mL acetilsalicilic acid and sodium diclofenac were able to increase S100B secretion 

(157.7% ± 17.5, n= 7 and 174.4% ± 11.4 n=7 respectively). However, during 24 h of exposure to LPS only dexametasone was 

able to decrease S100B secretion (32.2% ± 3.5 n=7). 

 



Conclusions: 

 

These results contribute to understanding the astroglial activity during neuroinflammation. The effect of different anti-

inflammatory compounds in astrocytes, particularly on S100B secretion, in presence or not from LPS reinforce the possibility of 

astrocytes became therapeutic target in neuroinflammatory diseases. 
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Objectives: 

 

The formalin test in mice is a valid and safety model of nociception study, being sensitive for several classes of analgesic drugs. 

It is considered a model of persistent pain produced by an injection of this substance under the paw surface, which causes 

nociceptors stimulation and may be considered a biphasic model of behaviors that indicate pain. Through this test, we evaluated a 

possible antinociceptive activity of IM-03 (3-PHENYL-5-(4 ETILFENIL)-imidazolidine-2,4-dione) in animal models. 

 

Methods and Results: 

 

The male Swiss mice, 25-35 grams, 3 months old were divided into eight groups, with a standard group (morphine), two 

experimental groups that received doses of 100 e 200 mg/kg and a control group (vehicle). Two minutes after administration of 

IM-3, morphine (10 mg/kg) or vehicle, the animals received 20 μL of a solution of formalin 2,5% (37% formaldehyde dissolved 

in distilled water), which was injected under the right paw surface. After formalin injection, the animals were placed individually 

in observation boxes, recording the lick time of the injected paw (expressed in s) for five min (first phase) and after an interval of 

10 min, this same parameter was evaluated for 15 min (second phase). In the first phase of the test, mice treated with MI-3 did 

not show a significant decrease in paw licking at any dose (100: 75.6 ± 5.1 and 200: 78.3 ± 10.3) compared to the control group 

(93.1 ± 9.8). The standard group that was treated with morphine at a dose of 10 mg/kg reduced (16.1 ± 5.5) significantly the paw 

licking. In the second phase, IM-3 significantly reduced the time of paw licking at doses of 100 (41.4 ± 21.1) and 200 mg/kg 

(42.8 ± 24.1) compared to the control group (141.5 ± 34.4), the same behavior was observed in the standard group (20.7±15.6). 

 

Conclusions: 

 

These results suggest that IM-3 has antinociceptive activity due to inhibition of inflammatory mediators or cytokines, as 

demonstrated by significant reduction of licking time in the second phase of the formalin test at doses of 100 and 200 mg/kg. 
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Objectives: 

 

Cocaine is one of the most important illicit drugs in the world. It is estimated to be used by 18 million people worldwide, about 

0.4 percent of the global population aged 15 to 64 years (World Drug Report, 2010). Compulsive cocaine use and cocaine relapse 

are probably due to drug-induced neuroadaptations in reward-related learning and memory processes, which cause 

hypersensitivity to cocaine-associated cues, impulsive decision making and abnormal habit-like learned behaviors, insensitive to 

adverse consequences. Nicotinic receptors modulation of dopaminergic transmission is of particular interest, since dopamine has 

a central role on cocaine addiction. Aim: To detect nicotinic receptor plasticity on the CNS of rats undergoing chronic cocaine 

protocol treatment through autoradiography.  

 

Methods and Results: 

 

20 male Wistar rats were randomized in two different groups 1) Cocaine (n=10) or 2) saline (n=10). Two columns of random full 

numbers were generated by Excel and establish the following: 1) the days an animal will receive cocaine or the days an animal 

will be in withdrawal period ¡V numbers from 1 to 7; each cocaine period alternates with a withdrawal period; 2) cocaine dose 

(mg/kg, ip) ¡V numbers from 1 to 15. After 45 days, the animals were euthanized in a CO2 chamber and their brains were frozen 

and cut to autoradiography. Nicotinic receptors were differentiated by 125I-epibatidine (non-alpha7) or 125I-alpha-bungarotoxin 

(alpha7) receptors. The chronic cocaine treatment induced neuroplasticity on cholinergic transmission by reducing 125I-

epibatidine-ligant receptors on the cortex region (30.7„b0.7 vs 25.6„b1.7 fmol/g, p=0.012); reducing 125I-alpha-bungarotoxin 

ligant receptors on hippocampal C3 region (1.6„b0.2 vs 0.9„b0.1 fmol/g, p=0.007) and on the amigdala (1.00„b0.09 vs 

0.50„b0.09 fmol/g, p=0.0007), when compared to saline treatment.  

 

Conclusions: 

 

Chronic cocaine treatment decreases nicotinic receptors in specific brain regions. This cocaine-induced neuroplasticity could be 

associated with a loss on memory processing.  

Keywords: amigdala, cocaine, hippocampal C3 region, neuroplasticity, Nicotinic receptors  
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Objectives: 

 

Several studies show evidence that sleep deprivation causes deficits in learning and memory. It has been hypothesized that 

alterations in the amount and/or sequence of the sleep stages are responsible for this impairment. Previous studies in our 

laboratory showed that rats deprived for 96 h of paradoxical sleep (PS) present impairment on multiple trial inhibitory avoidance 

(MTIA) task training, yet acquire the task. Furthermore, these rats present a major PS rebound (in detriment to slow-wave sleep – 

SWS) in the 24 h between training and test, but still present impairment on test. In addition, the total amount of time spent in 

SWS was direct and positively correlated with the animals‟ performance. The aim of this study was to verify the effect of 

gaboxadol on the MTIA task after PS deprivation, once this drug increases time amount in SWS. 

 

Methods and Results: 

 

Methods: Three month-old male Wistar rats were randomly distributed in control cage (CC) and sleep deprived (SD) groups. 

The SD group was submitted to sleep deprivation by the modified multiple platform technique for 96 h. After MTIA training, the 

animals were injected with vehicle or gaboxadol (1.25 mg/kg s.c.) in a total of four groups (n=10). The test session occurred 48 h 

after training. Results: The results, presented by mean ± s.e.m. indicated that SD animals required more trials than CC to learn 

the task (3.2 ± 0.2 and 2.3 ± 0.1, respectively; F(1,36)= 10.20; p 

 

Conclusions: 

 

Work on progress may confirm whether this interaction was the result of increase in time spent in SWS and if so, the findings 

could corroborate the importance of ideal amount of time spent in each sleep stage. 
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Objectives: 

 

Although the anti-inflammatory and immunosuppressive actions of glucocorticoids (GCs) secreted by the adrenal glands during 

stress are well established, evidence suggests that GCs can potentiate some aspects of inflammation in the brain, and this could be 

due to the modulation of the transcription factor NF-kB. Recent work suggests that the pro-inflammatory effect of GCs in the 

brain is cell type specific and corticosterone (CORT) pre-treatment increases lipopolysaccharide (LPS)-induced NF-kB activation 



in astrocytes, yet in neurons, CORT still acts as an anti-inflammatory hormone (Soc. for Neurosci., Progr. N° 356.18/BB33, 

2008. Neurosci. Meet., 2008, Online). In this study, we verified whether CORT pre-treatment augmented and/or changed LPS 

effects in primary cortical cultures viability. 

 

Methods and Results: 

 

Primary mixed cortical cultures were obtained from newborn rats (P1-P4) as described previously (J Neurosci. Meth., 149:110, 

2005). Cultures were maintained in DMEM High Glucose media supplemented with 10% Fetal Bovine Serum (FBS), 10% Horse 

serum (HS), and 0,5% penicillin/streptomycin (P/S) or in DMEM High Glucose media supplemented with 2% FBS, 2% HS, and 

0,5% P/S during the experiments. They were performed on days 7 to 9 after culturing. Cultures were treated with saline, LPS 

(10ng/mL to 100ug/mL for 0.5 up to 2 hours), or CORT (1uM, 24 h) followed by saline or LPS (10ng/mL to 100ug/mL for 0.5 

up to 24 hours), and submitted to resazurin reduction assay (CellTiter-Blue®Cell Viability Assay, Promega) to measure cellular 

viability. Saline, CORT or LPS did not induce cell death in any time or concentration analyzed (n=4). However, when CORT was 

added to the media 24 hours before LPS, we could see significant cell death after 0.5h and 1h LPS from 100ng/mL (n=6, 

9.38±1.48%; 5.98±2.17%, p<0.01). 

 

Conclusions: 

 

Taken together, our results suggest that CORT potentiation of LPS-induced p65 translocation after 2h mainly in astrocytes could 

be because CORT-induced increased neuronal cell death. 
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Objectives: 

 

Studies of genetic, structural and functional neuroanatomy indicate that the hippocampus can be divided into two distinct 

subregions: the ventral hippocampus (VH), more closely related to anxiety and fear, and dorsal hippocampus (DH), related to 

processes of learning, memory and hence the behavioral consequences of stress, Neuron 65(1):7, 2010. However recent studies 

indicate an intercommunication between the dorsal and ventral regions and a gradual change in neuroanatomicals features. While 

inactivation or inhibition of NMDA-NO-sGC pathway of the DH has been reported to induce antidepressant-like effects, 

Psychopharmacology 185(3):298, 2006, the involvement of the VH in the modulation of depressive-like behaviors remains 

poorly explored. Therefore, the objective of this study was to evaluate VH involvement in the mediation of the stress-induced 

behavioral consequences associated to depression through its pharmacological inactivation with cobalt chloride (CoCl2) and 

through administration of glutamate NMDA receptor antagonist (AP7), neuronal NO synthase inhibitor (N-propyl-L-arginine, 

NPLA) or soluble guanylate cyclase inhibitor (ODQ). 

 

Methods and Results: 

 

Methods: seven days after the stereotaxic surgery, male Wistar rats with guide-cannulas aimed at the VH were submitted to a 



pretest session (PT: 15 min of forced swimming) and, 24h later, the immobility time (in seconds) were registered at a period of a 

5 min test session. CoCl2, a synaptic transmission inhibitor (1nmol/0.5µLdose) or saline (vehicle) were administered in 3 

different periods in independent experiments: before the pretest, after pretest and before test. After this test, AP7 (10nmol/0.5µL 

dose), NPLA (0.04nmol/0.5µL dose) or ODQ (1nmol/0.5µL dose) were administered before test. Results: No effect was observed 

when CoCl2 was injected into the VH either before pretest (t13= 0.4571, P>0.05) or after pretest (t21= 0.1104, P>0.05), while 

before test (t17= 2.261, P 

 

Conclusions: 

 

Our results point to a differential and time dependent participation of VH in the modulation of stress-induced behavioral 

consequences related to depression. In addition, it suggests that the NMDA-NO-sGC pathway of the VH modulates depressive-

like behavior in rats, as previously described for the DH. Therefore, the NMDA-NO-sGC pathway of VH and DH may play 

similar roles in the neurobiology of depression. The similar functions of NMDA-NO-sGC pathway does not discard the 

possibility of different cognitive or neuroendocrine mechanisms with regard the two hippocampal subregions to promote a final 

common behavioral response, such as depressive-like behavior. 
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Objectives: 

 

Due to the size of molecules and lipophilic characteristics, piperazinic derivatives have the ability to cross biological barriers 

easily, including the blood brain barrier. These compounds have pharmacological activity in CNS, producing effects such as 

anxiolytic, anticonvulsant, and antipsychotic, among others. The aim of this study was to evaluate the central pharmacological 

activity of a new piperazinic derivative, LQFM08, in behavioral models for a possible activity in the CNS. 

 

Methods and Results: 

 

METHODS: Animals: male albino Swiss mice, approximately two months old, weighing 35-40 g, were kept under light/dark 

cycle of 12 h, and constant temperature (23º ± 2ºC) with free access to food and water. Open Field Test: 60 min after oral 

treatments with: vehicle (2.0 % Tween, 10 mL/kg) or LQFM08 at different doses, the animals (n = 9) were placed in an open 

field arena, being measured their exploratory activity for a period of 5 min. Pentobarbital Sodium-Induced Sleep Test: animals (n 

= 9) previously treated (60 min) with vehicle or LQFM08 at different doses, were treated with pentobarbital sodium (50 mg/kg, 

i.p.) and then, the sleep time (min) was registred. Elevated Plus Maze Test: 60 min after the treatments with vehicle or LQFM08 

100 µmol/kg (n = 9), the animals were placed individually on the central platform of the maze and were observed the number of 

entries and the time spent in open arms and the time spent in the central platform for 5 min. Light-Dark Box Test: 60 min after 

the treatments with vehicle or LQFM08 100 µmol/kg (n = 9), the animals were placed individually in the light area of the box, 

and were observed the transitions number and the time spent in the area light for 5 min. Statistical Analysis: data were expressed 

as mean ± standard error of mean, and were analyzed statistically using ANOVA, followed by Student-Newman-Keuls as the 

post-test. Differences were considered significant when p ≤ 0.05. 
a
p ≤ 0.05; 

b
p ≤ 0.01; 

c
p ≤ 0.001. RESULTS: The LQMF08 



compound at doses of 100, 200 and 400 µmol/kg, did not alter the parameters that indicate locomotor action in the open field, 

such as the total number of crossings (90.83±5.46; 91.00±4.13 and 83.14±8.10) and immobility time (12.12±5.38; 17.78±3.21 

and 13.67±1.74 s), vehicle (82.88±6.05 and 19.56±4.12 s, respectively). However, the number of crossings (53.37±2.25
a
; 

53.04±2.70
a
 and 53.89±1.81

b
 %) and time spent in the center (100.75±7.30; 116.14±9.64

a
 and 114.00±11.77

a
 s) of the field 

increased in relation to vehicle group (44.24±1.35% and 78.62±8.75 s, respectively). In the pentobarbital sodium-induced sleep 

test, LQMF08 in the doses mentioned above, increased the sleep time from 107.62 ± 6.3 min to 137.17±10.64
a
 min; 

139.67±10.49
a
 min and 171.57±8.30

c
 min, respectively. In the elevated plus maze, the treatment with LQFM08 increased the 

number of entries and the time spent in open arm from 36.7±2.8% and 31.76±2.3% (vehicle) to 52.84±2.1
b
% and 47.76±2.6

b
%, 

respectively; the time spent in central platform decreased from 37.92±2.2% (vehicle) to 26.67±4.7
a
% (LQFM08). The treatment 

with LQMF08 increased the transitions number and the time spent in light area of light-dark box from 13.57±3.3 and 28.94±2.2% 

(vehicle) to 18.50±4.0
a
 and 41.44±4.7

a
%, respectively.  

 

Conclusions: 

 

The results show that, LQFM08 at the doses used, cause axiolytic-like effect. Further studies will allow us to evaluate the 

possible action mechanisms involved. 

Keywords: anxiolytic-like effect, behavioral pharmacology, piperazinic derivate 
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Objectives: 

 

Depression is a mood disorder with a high prevalence in the population, which is higher in women than in men. Progesterone is a 

neuroactive steroid that is prescript to women to treat symptoms of the perimenopausal period and is effective in the treatment of 

some cases of depression. Previous studies showed that the chronic administration of low doses of progesterone in diestrus 

female rats has an antidepressive effect in the forced swimming test (FST) (Physiol Behav. 99 (5): 687, 2010). Depression is 

associated with neurodegeneration and alterations in the neurotransmission of some brain circuits. ERK and AKT are kinases that 

are involved in neuroprotection and also mediate some effects of serotonin in several brain areas. Caspase-3 is considered the 

central and final apoptotic effector caspase responsible for much of biological apoptosis. Several studies has adressed the relation 

between hypothalamus and depression, focusing its role in the HPA axis and the neurodegeneration that occurs in this area. The 

aim of this study was to verify the effect of progesterone in the depressive-like behavior and in the protein expression and 

activation of AKT, ERK and caspase-3 in the hypothalamus of female rats in diestrus. 

 

Methods and Results: 

 

It was used 2-3 months-old female Wistar rats in diestrus. In the first day, the animals were trained in the FST. After, they 

received vehicle (C) or progesterone (P) (0.4 mg/kg) (i.p.) daily during two estrous cycles (8-10 days). After the last injection, the 

animals were submitted to the FST that was recorded for behaviorally analysis. Thirty minutes after the test, they were 

decapitated and hypothalamus were collected and frozen for molecular analysis. Protein expression of p-AKT, AKT, p-ERK, 

ERK and caspase-3 was evaluated by Western Blot. The results were analyzed by Student‟s T-test and Pearson Correlation and 



are presented as mean ± SEM. The treatment did not change the expression of p-AKT and AKT, but reduced the expression of 

the relation p-AKT/AKT (C= 2.09 ± 0.09; P= 1.32 ± 0.18) (t= 3.732, P=0.01). There was no effect of the progesterone in the 

expression of p-ERK, ERK and in the relation p-ERK/ERK. Progesterone reduced the expression of caspase-3 (C= 0.26 ± 0.01; 

P= 0.31 ± 0.01) (t= 2.502, P=0.046). There was not correlation between the expression of caspase-3 and the relations p-

AKT/AKT and p-ERK/ERK with the time of immobility in the FST.  

 

Conclusions: 

 

This study showed that the chronic administration of low doses of progesterone reduces the expression of caspase-3 in the 

hypothalamus, suggesting that this neuroprotective effect could be involved in the antidepressant effect of progesterone in the 

FST. Surprisingly, progesterone also decreased the activation of AKT in the hypothalamus. This phenom needs to be confirmed 

by other experiments and its biological meaning remains to be clarified. 

Keywords: neuroprotection, progesterone, hypothalamus, forced swimming test, depression 
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Objectives: 

 

Tests conducted at the elevated plus-maze and at the open-field have demonstrated that SHR present behavioral changes that can 

be interpreted as a lower level of anxiety or a greater impulsivity. Accordingly, this strain is suggested as a model of attention 

deficit/ hyperactivity disorder (ADHD). On the other hand, we have recently observed that the SHR strain has other behavioral 

changes that are specifically attenuated by antipsychotics and aggravated by pro-schizophrenia manipulations, which led us to 

suggest that this strain can be used to study different aspects of schizophrenia. Thus, the propose of this study was to evaluate the 

performance of SHR in the elevated plus-maze and in the open-field after treatments with the typical and the atypical 

antipsychotics haloperidol and clozapine (used in the treatment of schizophrenia) or with the psychostimulant methylphenidate 

(used in the treatment of ADHD). 

 

Methods and Results: 

 

Materials and Methods:Adult male SHR were divided into four groups (n=6-7), treated with a single injection of: vehicle, 

haloperidol (0.1 mg/kg), clozapine (1.0 mg/kg) or methylphenidate (0.5mg/kg). Fifteen or thirty minutes later, the animals were 

observed in the elevated plus- maze and in the open- field. Results: No changes were observed for the percentage of time spent in 

open arm of the elevated plus-maze of animals treated with haloperidol (43.3±19.8), clozapine (62.5±25.8) or methylphenidate 

(30.4±11.2) when compared to saline (35.0±21.0). Accordingly, no differences were found between groups in the central squares 

of the open-field (saline: 15.5±7.0; haloperidol: 11.5±5.2; clozapine: 8.3±6.8; methylphenidate: 13.2±4.0). 

 

Conclusions: 



 

Our results suggest that the behavioral changes of the SHR strain observed in the elevated plus-maze and in the open-field are not 

related to schizophrenia or ADHD. 
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Objectives: 

 

HPA is a composition derived from the imidazolidina that in test preliminary presented indicative of activity in the central 

nervous system. Thus, this study aims to investigate the possible antinociceptive effects of the HPA-05 in animal models using 

rodents. 

 

Methods and Results: 

 

In the present study the following methodologies had been used: test of writhing induced by acetic acid, formalin test and hot 

plate test. Swiss male mice were used, 25-35 grams, 3 months old and divided into groups (N=8). The negative control group 

received distilled water and tween 80; 3 experimental groups were treated with the test substance at doses of 50, 100 and 200 

mg/kg and positive control, morphine (10 mg/kg). All administrations were performed intraperitoneally. In the writhing test, 

spent 30 min of initial treatments, the animals were treated with acetic acid 0.8%, and then recorded the total number of 

contortions displayed by each animal for 10 min. All of HPA-05 treatment induced a significant reduction in the number of 

contortions (50: 2.0±0.9; 100: 3.2±1.5 and 200: 0.4±0.2) compared to the control group (49.0±1.8). Another methodology, the 

formalin test, a solution of formalin was injected into the sub plantar region of mice, leading to stimulation of nociceptors, and 

lick the paw was considered indicative of nociceptive response. It consists of two phases, where the first occurs within the first 5 

minutes leading to a neurogenic response and the second phase (15-30 minutes) is known as an inflammatory response. It was 

found in the first phase a significant decrease of lick of the paws of animals treated with derivative HPA-05 (50: 39.3±5.3; 100: 

35.1±3.3; 200: 24.8±4.3) compared with the control group (96.1±3.8). The same behaviour occurred in the second phase, were 

was observed a decrease on the lick at all doses of HPA-05 (50: 10.8±7.9; 100: 0.0±0.0; 200: 0.0±0.0) compared to the control 

group (218.0±47.4). In the hot plate test, quantifies the animal's reaction time to thermal stimulus, i.e. the moment that is placed 

on a hot plate at 52.0±0.5 ºC to exhibit the behavior of lift (attempted jump) or licking a paw. Exactly after 30 minutes of initial 

treatments, the animals were placed on the hot plate unit, where was register the parameter mentioned in three different times. In 

animals treated with HPA-05 at all doses, was observed a significant increase in the latency to perception of thermal stimulation 

to 30 (50: 12.1±2.4; 100: 19.4±3.4, 200: 19.9±2.4), 60 (50: 15.6±3.3; 100: 15.9±2.9, 200: 15.9±3.0) and 120 minutes (50: 

12.6±1.7; 100: 15.6±2.3; 200: 16.1±2.6) compared to negative control group to 30 (4.1±0.6), 60 (5.1±1.6) and 120 minutes 

(4.4±1.3) after treatments. 

 

Conclusions: 

 

Considering the results obtained in this study, it appears that the derivative imidazolidine HPA-05, by pathway and doses tested, 



showed antinociceptive activity demonstrated in methodologies in vivo for analgesia. It is necessary to further studies in order to 

elucidate the mechanisms involved in the observed effects. 
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Objectives: 

 

Cannabidiol, a non-psychotomimetic compound of the Cannabis sativa, has been reported to have central therapeutic actions, 

such as an antipsychotic and an anxiolytic effects. We have recently reported that SHR present a deficit in social interaction that 

is ameliorated by atypical antipsychotics but not by anxiolytics. In addition, SHR present an hyperlocomotion that is reverted by 

typical and atypical antipsychotics, suggesting that this strain could be useful to study negative symptoms (mimicked by a 

decrease in social interaction) and positive symptoms (mimicked by a hyperlocomotion) of schizophrenia and the effect of 

potential drugs with an antipsychotic profile (Calzavara et al., submitted). On the other hand, an increase in social interaction in 

control animals similar to that induced by benzodiazepines is used to screen potential anxiolytic drugs (Crawley, Neurosci. 

Biobehav. Rev.: 37-44, 1985). The aim of this study was to investigate the effects of cannabidiol on the level of social interaction 

presented by Wistar and SHR. 

 

Methods and Results: 

 

Methods: Male adult Wistar (WR) and SHR (9-12/strain/drug) were treated with vehicle, 15, 30 or 60 mg/kg cannabidiol 

(experiment 1) or vehicle, 1, 5 or 15 mg/kg cannabidiol (experiment 2). Thirty minutes later, the animals were submitted to the 

social interaction test. In this test, pairs of unfamiliar rats of the same treatment and strain were placed simultaneously into the 

open-field arena. Social interaction (time spent in active -sniffing and following - or passive - when animals lie next to each other 

within a distance of 5 cm from skin to skin) interactions were scored live during 10 min.  

Results: SHR treated with vehicle presented a decrease in social interaction time and an increase in locomotion (177,00 ± 18,45; 

89,90 ± 8,58, respectively) when compared to WR (299,10 ± 43,23; 69,70 ± 11,29, respectively). Treatment with cannabidiol 

were not able to alter the deficit in social interaction nor the hyperlocomotion presented by SHR at any dose tested. On the other 

hand, 1 mg/kg cannabidiol increased social interaction presented by WR (vehicle: 292,00 ± 23,52; 1mg/kg cannabidiol = 346,08 

± 25,92). 

 

Conclusions: 

 

Our results indicate that cannabidiol present an axiolytic (revealed by the increase in social interaction in WR) but not an 

antipsychotic profile (absence of effects on the deficit in social interaction and on the hyperlocomotion presented by SHR). 
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Objectives: 

 

Tardive dyskinesia, a late-onset adverse effect of long-term treatment with typical antipsychotics, is associated nigroestriatal 

dopaminergic supersensitivity and an increase in oxidative stress. Both phenomena can be influenced by the functioning of the 

dopamine transporter (DAT) and by stress. This study aims to evaluate the involvement of DAT (by using bupropion, a DAT 

inhibitor) and environmental conditions (by maintaining the animals in homogeneous or heterogeneous treatment cages) on the 

development of tardive dyskinesia. 

 

Methods and Results: 

 

Methods: Adult male Wistar EPM-1 rats were used. In experiment 1, animals (n=10) were treated with vehicle (v), 2 mg/kg 

haloperidol (h) and/or 30mg/kg bupropion (b) for 20 days, forming the following groups: v-v, b-v, v-h and b-h. They were kept in 

heterogeneous cages (composed of rats that received different treatment types). In experiment 2, animals (n=9-10) were treated 

with vehicle (v), 30 mg/kg bupropion (b) and/or 3 mg/kg haloperidol for 30 days, forming the groups: v-v, b-v, v-h and b-h, also 

kept in heterogeneous cages. In experiment 3, animals received the same treatment of experiment 1, but were kept in 

homogeneous cages (composed of rats receiving the same treatment). Seventy-two hours after withdrawal of each treatment, oral 

dyskinesia (chewing movements and tongue protrusion) were evaluated. Results: In experiment 1, chewing movements of the 

group b-v (90.3 ± 39.2) were increased when compared to v-v (62.1 ± 26.1) and v-h (55.3 ± 24.1). The group b-v (21.8 ± 8.1) 

also presented an increase in tongue protrusion when compared to v-v (12.3 ± 4.8) and b-h (13.4 ± 5.6). In experiment 2, chewing 

movements were increased in the group v-h (81.9 ± 30.8) in relation to v-v (59.3 ± 22.7); and in the group b-h (159.3 ± 50.7) 

when compared to v-h, v-v and b-v (43.9 ± 23.2). There was also a significant increase in the protrusion of the group b-h (33.3 ± 

18.6) in relation to b-v (11.2 ± 7.3), v-h (17.8 ± 7.7) and v-v (9.1 ± 8.1). In experiment 3, chewing movements were increased in 

the group v-h (63.7 ± 61.5) in relation to v-v (26.2 ± 16.7) and tongue protrusion was increased in the group b-h (16.7 ± 11.9) in 

relation to v-v (6.3 ± 3.9) and b-v (9.4 ± 4.1). 

 

Conclusions: 

 

The environmental condition seems to directly influence the development of oral dyskinesia, since in the heterogeneous cage the 

development of oral dyskinesia was observed only with longer treatment with a higher dose of haloperidol. In addition, the 

effects of DAT inhibition on the development of oral dyskinesia also vary depending on the cage condition. 
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Objectives: 

 

The role of brain opioid peptides in control of ingestive behavior has been demonstrated and they seem to be especially important 

in determining the preference for hedonic substances, including saline (Neuroendocrinology, 85, 85, 2007). Opioid peptides exert 

their action in central nervous system through different receptors, mu, kappa and delta. The involvement of kappa receptors in the 

control of ingestive behavior is not properly understood. The aim of the present study was to investigate the involvement of 

kappa receptors in the salt appetite in sodium-depleted rats. 

 

Methods and Results: 

 

Wistar rats (220-250g) were anaesthetized with ketamine/xylazine (80/11.5 mg/kg i.p) for implanted of guide cannulas in the left 

lateral ventricle (LV). Sodium depletion was achieved by subcutaneous injection of furosemide (20 mg/kg), 24 hours prior to the 

experimental sessions. Access to 1.5% saline ceased immediately after the furosemide injection. From that moment on, the 

animals continued to have free access to distilled water, and normal rat chow was replaced by a low sodium diet (0.001% Na+ 

and 0.33% K+). Control animals not submitted to sodium depletion received subcutaneous injections of isotonic saline solution 

instead of furosemide. The animals were divided into 4 different groups receiving the following treatment: 1) saline 0.9%; n = 12; 

2) kappa opioid receptors agonist, ICI199, 441 at the dose of 9.4 nmol; n = 9; 3) kappa opioid receptors antagonist, nor-BNI at 

the doses of 5, 10 and 20 nmol (n = 7, 14, 8, respectively) and 4) nor-BNI 20 nmol + ICI199, 441 9.4 nmol (n = 10). The intake 

of salt and water was monitored for 2 hours after the microinjections. At the end of the experimental sessions the animals were 

sacrificed on CO2 and their brains removed to determine the position of cannulae guides. The data were analyzed by one-way 

ANOVA followed by the post-hoc Student-Newman-Keuls test. The results show that central administration of nor-BNI at doses 

of 10 and 20 nmol showed inhibitory effect on sodium intake (1.4 ± 0.4 ml/100g bw and 0.1 ± 0.1 ml/100g bw respectively) 

when compared to controls (2.8 ± 0.4 ml/100g bw) at 15 min after replacement of bottles in the cage. This inhibitory effect was 

carried on until the end of the experimental session, and the average volume of saline intake was 0.3 ± 0.3 ml/100g bw for the 

group treated with 20 nmol of nor-BNI. The group treated with ICI199,441 showed water and salt intake similar to the control 

group. However ICI199,441 was able to reverse the inhibitory effect induced by nor-BNI throughout the experimental session. 

 

Conclusions: 

 

The data presented here suggest that central kappa opioid receptors play an important role in control of sodium appetite in 

animals submitted to depletion of this ion. 

Keywords: opioid receptor, sodium appetite, depletion 

Financial Support: CAPES, CNPq e FAPESB 

 

 

 

Resumo:23-089 



EFFECTS OF CHRONIC COSTICOSTERONE AND IMIPRAMINE ADMINISTRATION IN PANIC AND ANXIETY-

RELATED RESPONSES. 
 

Diniz, L. ; dos Reis, B. B. ; Castro, G. M. D. ; Medalha, C. C. ; Viana, M. B.  

Biociências, Universidade Federal de São Paulo, UNIFESP 

 

 

 

Objectives: 

 

Previous evidence indicates that chronic high levels of corticosterone (CORT) enhance aversive conditioning. On the other hand, 

chronic CORT does not alter defensive behavior induced by an innate fear stimulus, exposure to a predator odor. Given that 

different defense-related responses have been associated to specific anxiety disorders found in clinical settings, the observation 

that chronic CORT alters some defensive behaviors but not others might be of relevance to the understanding of the neurobiology 

of anxiety.In this study we investigated the effects of chronic CORT administration (200 mg pellets, 21-day release) on inhibitory 

avoidance acquisition and escape expression by male Wistar rats (approximately 300 g in weight) tested in the elevated T-maze 

(ETM). These defensive behaviors have been associated with generalized anxiety and panic disorder, respectively. Since the 

tricyclic antidepressant imipramine is successfully used to treat both conditions, the effects of the combined treatment with 

chronic imipramine (15 mg, IP) and CORT was also investigated. 

 

Methods and Results: 

 

Rats were anaesthetized and a 2-cm subcutaneous pocket was open horizontally with a pair of forceps to allow the implant of a 

slow-release CORT pellet. The pellet was inserted and the incision sutured. Sham rats were subjected to the same surgical 

procedure except a pellet was not implanted. CORT and sham animals were daily treated for 21 days with either imipramine (15 

mg/kg, IP) or saline (1 ml/kg). On the 20th day, the animals were exposed to one of the open arms of the ETM for 30 min 

immediately before treatment. On the next day, 30 min after the injections of imipramine or saline, ETM inhibitory avoidance 

was measured by recording the time taken for the rats to withdrawal from the enclosed arm of the maze in three consecutive trials 

at 30s intervals. Following avoidance training, each animal was placed at the end of the same open arm used in the pre-exposure 

session and the time taken to leave this arm was recorded in three consecutive trials. Immediately after tests in the ETM, animals 

were placed in the center of the open field and allowed to freely explore for 5 min. Results showed that chronic CORT facilitates 

inhibitory avoidance perfomance, an anxiogenic-like effect (p 

 

Conclusions: 

 

These data suggest that chronic CORT specifically alters inhibitory avoidance responses, what might be of relevance to a better 

understanding of the physiopathology of generalized anxiety and panic disorder.  
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Objectives: 

 

The present work addressed whether deficits in fear conditioning (FC) performance observed after sleep deprivation (SD) (Behav 

Brain Res. 129:171, 2002) are dependent on AMPA receptor function and therefore could be prevent by local administration of 

the ampakine aniracetam. 

 

Methods and Results: 

 

Under deep anesthesia, stainless steel guide cannulae were bilaterally implanted in the dorsal hippocampal CA1 region of 3-

month old male Wistar rats (250-300 g). After one week of recovery, animals were sleep deprived for 96 h by the modified 

multiple platform method (SD condition). Control animals remained in their home cages and were allowed to sleep ad lib. (CC 

condition). At the end of the sleep deprivation procedure, animals received bilateral infusions of vehicle, 0.1 or 1.0 M of 

aniracetam (1 µL) 15 min before the contextual fear conditioning training session. The behavioral paradigm consisted of 5 tone-

shock pairings (60dB/5s, 0.6mA/1s) applied at intervals of 30 s. Twenty-four hours later, animals were exposed to a contextual 

FC test in the same environment where the FC training took place, followed by a tone FC test in a different apparatus where 5 

tones were presented. Freezing behavior, defined as time spent in complete immobility, was recorded during all FC sessions and 

expressed as mean freezing duration / minute. Animals were divided into 6 groups (N=7-10), accordingly to the sleep deprivation 

procedure (CC, SD) and treatment (vehicle, aniracetam 0.1 M and 1.0 M). Contextual FC test: an one-way ANOVA indicated 

significant effect of group (p 

 

Conclusions: 

 

Based on previous evidence showing a promnesic effects of aniracetam on the fear conditioning task (Brain Res. 768:197, 1997), 

we sought to verify whether intrahippocampal treatment with this drug could prevent learning deficits induced by sleep 

deprivation. Contrary to our hypothesis, aniracetam treatment did not affect fear conditioning performance of sleep deprived 

animals. This lack of effect might be due to hippocampal AMPA receptor downregulation after sleep deprivation. 
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Objectives: 

 

Rearing behavior displays a fundamental role in exploration, being considered more efficient in search and input of enviroment 

information than other exploratory behaviors. The hippocampal formation is the main neural structure involved in the interplay of 

rearing, cognitive map formation and emotion. Furthermore, selection of subgroups of animals displaying high or low rearing 

expression can enlarge the evaluation of potential correlated neurobiological differences. In the present work, the memory 

acquisition, consolidation, forgetting and extinction in the context and tone fear conditioning tasks (CFC and TFC, respectively) 

were investigated in animals displaying high and low rearing towards open field novelty exposure. 



 

Methods and Results: 

 

3-month old male Wistar rats (250-300 g) were used in experiments. Each experiment was conducted with a different set of 

animals.The firts part shows that animals performance differs in some aspects of CFC, but not TFC. Animals from both HR and 

LR subgroups learn equally CFC and TFC tasks, when evaluated 24 hours after training (exp 1). When the test session of the 

tasks is done 30 days after training (exp 2), LR subgroup displays hyperconsolidation in comparison to HR subgroup only in the 

CFC task. LR animals also take more time to extinguish CFC task than HR animals, while extinction is similar between groups in 

TFC (exp 3). The behavioral pattern shown by LR animals seems analogous to traumatic memory hyperconsolidation, a 

behavioral symptom of post traumatic stress disorder (PTSD). To investigate this hypothesis, the second part of the present work 

evaluated the influence of the tricyclic antidepressant imipramine (20 mg/kg) (exp 4) and of the benzodiazepine diazepam (10 

mg/kg) (exp 5), which are used in PTSD therapeutics, in the emotional memory extinction of CFC of animals from HR and LR 

subgroups, in the sense to diminish hyperconsolidation of LR animals. Results show that HR and LR animals which received 

imipramine or diazepam after session of extinction of CFC task did not show any significant difference when compared to their 

respective saline treated counterpart.  

 

Conclusions: 

 

a. LR and HR subgroups of animals don't display performance differences in training and test sessions of contextual and tone fear 

conditioning. b. LR animals display hyperconsolidation in late re-test and extinction deficit in the contextual fear conditioning in 

comparison to HR animals, while there is no difference between groups in the tone fear conditioning. b. LR animals display 

hyperconsolidation in late re-test and extinction deficit in the contextual fear conditioning in comparison to HR animals, while 

there is no difference between groups in the tone fear conditioning. c. Post test treatment with imipramine or diazepam does not 

reduce extinction deficit in contextual fear conditioning of LR animals. Moreover, there is no behavior change of HR animals 

after pharmacological treatment. The use of LR subgroup animals as a pontential model of PTSD has limits and other studies are 

required to evaluate it. 

Keywords: fear conditioning, emotional memory, individual variability, rearing 

Financial Support: AFIP 

 

 

 

Resumo:23-092 

EVALUATION OF OPRM1, OPRK1 AND OPRD1 OPIOID GENE EXPRESSION IN LATERAL PERIAQUEDUCTAL 

GREY OF FEMALE RATS TREATED ACUTELY WITH MORPHINE DAMGO, DPLPE AND U69593. 
 

Pereira, L. A. 
1,3,2

; Cruz, W. S. 
1,3,2

; Cezar, L. C. 
1,3,2

; Dias, R. G. 
1
; Prosdocimi, F. C. 

1
; Hernandes, J. R. A. 

1
; Camarini, R. 

4
; Felicio, L. F. 

2
; Navarro, D. N. 

3
; Teodorov, E. 

3
  

1
 Instituto de Ciências da Saúde - Universidade Paulista, UNIP 

2
 Faculdade de Medicina Veterinária e Zootecnia - USP, FMVZ - USP 

3
 Centro de Matemática, Computação e Cognição - UFABC, CMCC - UFABC 

4
 Instituto de Ciências Biomédicas - USP, ICB - USP 

 

 

 

Objectives: 

 

This study evaluated the effects of acute opioid agonist drugs treatment on opioid gene expression in lateral periaqueductal grey 

of female lactating rats. 

 

Methods and Results: 



 

60 female rats with 90 days of life and 220 g of body weight were used in according to CEUA certificate number 008/2010. 

These animals were divided into two similar groups with 6 animals. The animals mated with experienced male rats and the 

presence of spermatozoa in vaginal smear is indicative of pregnancy. The delivery was considered day 0 of lactation. On the 5
th

 

day thirty minutes after injections (saline 0,9%, morphine 3,5 mg/kg, DAMGO 0,15 mg/kg, DPLPE 0,15 mg/kg and U69593 0,15 

mg/kg, SC) the animals were decapitated, the periaqueductal gray placed on ice and treated for RNA total extraction for further 

gene expression investigation (Oprm1, Oprd1 and Oprk1 from mu, kappa e delta opioid receptors respectively). The results 

showed that morphine treatment increased Oprm1 and Oprk1 gene expression (P< 0.001 repectively) , DAMGO only increased 

Oprm1 gene expression (POprk1 (P 

 

Conclusions: 

 

the treatment with opioidergic agonist drug was able to change molecular expression for genes that encoding opioid receptors and 

this phenomena can promote physical and behavior modulation in lactating female rats. 

Keywords: gene expression, morphine, PAG, opioid receptors 
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Objectives: 

 

The objective of this study was investigate the role of neonatal handling as a neuroprotective agent on anxiety-like behavior 

during abstinence of cocaine in young rats. 

 

Methods and Results: 

 

One day after delivery (PND1) of fifteen Wistar female rats, male pups from different litters were randomly distributed into four 

experimental groups (n=14): control (C, not touched), tactile stimulation (TS), maternal separation (MS) and neonatal isolation 

(NI). Postnatal handling was applied from PND1 to 21 and consisted of three different forms of handling: (1) TS, in which pups 

were individually held by experimenter and stroked with the index finger on the dorsal surface, in the rostral caudal direction, 

during 10 min; (2) MS, pups were put in an individual plastic box lined with soft paper and warmed with an incandescent lamp 

for 10 min.; or (3) NI, the same procedure used in MS was adopted for NI, differing only by separation time, which in NI was 1h. 

On PND22, pups were weaned, sexed and left undisturbed until PND40, when one half of each group (n=7) received cocaine 

hydrochloride (Co-20mg/kg) or saline (NaCl 0.9%), i.p., for 10 days. After 96h of last cocaine or saline injection, rats were 

observed in open field (OF) and one day after, they were evaluated in elevated plus-maze (EPM) task. Data were analyzed by 

two-way ANOVA followed by Duncan‟s test (p 

 

Conclusions: 

 

Our study showed that TS exerted beneficial effects on behavior parameters, which can mitigate neonatal deficits of rats exposed 

to drugs as cocaine, as well reverse / prevent certain behavioral effects of NI. 
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Objectives: 

 

Parkinson's disease (PD) is clinically characterized by resting tremor, akinesia, rigidity and postural problems and other less 

common such as demencia. Although the cause and pathogenesis of PD remain elusive, the importance of an extensive and 

progressive loss of dopaminergic neurons mainly in the substantia nigra is increasingly recognized. Studies have suggested a link 

between stress and onset of parkinsonnian symptoms. The purpose of this work was to investigate the effects of psychosocial 

subchronic restraint stress (SRS) on motor behavior, memory, oxidative stress and neurotoxicity in 6-OHDA lesioned rats. 

 

Methods and Results: 

 

Wistar male rats (200-240g) were divided into four groups: Sham operated (SO), SO submitted to SRS (SO + SRS), 6-OHDA-

lesioned (6-OHDA intra-striatal, 24μg/3μl) and 6-OHDA-lesioned submitted to SRS (6-OHDA + SRS). SRS was induced by 

immobilizing the animal for 6 h daily for 12 days. The animals were subjected to open field, Y-maze and passive avoidance tests 

for evaluation of the locomotor activity, working and aversive memory, respectively, and to apomorphine-induced rotational 

behavior. After tests, the animals were sacrificed and the mesencephalons were used for evaluation of oxidative stress 

(determination of GSH and nitrite contents) or dopaminergic neurotoxicity (Tyrosine Hydroxylase (TH) and Dopamine 

Transporter (DAT) immunoreactivity). There were no differences on locomotor activity between groups. SRS prevented 6-

OHDA-induced aversive memory deficit (late memory (latency): SO: 266.5 ± 33.4sec; 6-OHDA: 98.5 ± 39.6sec; 6-OHDA + 

SRS: 206.2 ± 39.43sec, p< 0.05, ANOVA and Tukey's test.). However, SRS failed to prevent 6-OHDA -induced working 

memory deficit (spontaneous alternations (%): SO: 70.8 ± 5.1; 6-OHDA: 50.1 ± 9.8; 6-OHDA + SRS: 57.89 ± 4.58, p< 0.05, 

ANOVA and Tukey's test) or the increase of contralateral rotations in the test of apomorphine (number of events: SO: 0.0 ± 0.0; 

6-OHDA: 76.3 ± 28.5; 6-OHDA + SRS: 88.8 ± 36.2, p< 0.05, ANOVA and Tukey's test.). 6-OHDA-induced depletion of GSH 

was significantly reversed in animal submitted to SRS (SO: 0.14 ± 0.01nmol/g tissue; 6-OHDA: 0.05 ±0.01nmol/g tissue; 6-

OHDA + SRS: 0.16 ± 0.01nmol/g tissue, p< 0.05, ANOVA and Tukey's test.). There were no differences in nitrite contents. 6-

OHDA reduced TH and DAT immunostainings. SRS promoted a slight increase of immunoreactivities to TH and DAT in 

animals injured by 6-OHDA. 

 

Conclusions: 

 

Psychosocial stress partially reverses the cognitive impairment induced by 6OHDA. It does not exacerbate motor dysfunction 

probably due to compensatory mechanism. 
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Objectives: 

 

The rat exposure test (RET) is a new ethological model of predator-prey interaction between mice (prey) and rats that allow the 

expression of defensive behaviors in the prey. The apparatus consists of a box with two similar compartments divided by a wire 

mesh, with a chamber connected via a tunnel to a smaller box (home cage). We have recently observed that systemic treatment 

with diazepam did not alter the main defensive behaviors of mice exposed to the predator, suggesting that the RET model may 

not be sensitive to anxiolytic drugs used to treat generalized anxiety disorder (GAD). Thus, this study investigated the effects of 

alprazolam (APZ), a potent benzodiazepine receptor agonist commonly used in panic disorder, on defensive behavior of mice 

exposed to the RET. 

 

Methods and Results: 

 

24 hours before the test session, male Swiss albino mice (n=9-10 per group) were familiarized to the RET for 10 minutes, without 

the rat. Twenty minutes before testing, animals received an intraperitoneal (i.p.) injection of APZ (0, 0.5, 1.0 or 1.5mg/kg) and 

were exposed to a Long Evans rat (predator) for a 10-min period in the RET. We analized the spatiotemporal (duration in the 

home cage, tunnel and surface) and ethological [risk assessment: stretched attend postures (SAP)] measures. APZ (1.0 and 

1.5mg/kg) significantly reduced (p≤0.05) the time spent in the home cage (139.13 ±55.55 and 77.03 ±46.56, respectively) and 

increased time on the surface (419.83 ±67.12 and 460.70 ± 59.29, respectively) when compared to the control groups (Home 

cage: 313.49 ± 49.06 and surface: 167.35 ± 56.50). All three different doses of APZ decreased the frequency of SAP in the home 

cage (0.00 ± 0.00; 0.00 ± 0.00 and 0.00 ± 0.00) and tunnel (0.4 ± 0.30, 0.00 ± 0.00 and 0.00 ± 0.00) compared to control groups 

(Home cage: 2.10 ± 1.79 e Tunnel: 7.40 ± 1.76). Similarly, the treatment with APZ decreased the duration of SAP in the home 

cage (0.00 ± 0.00; 0.00 ± 0.00 and 0.00 ± 0.00) and in the tunnel (0.25 ± 0.17; 0.00 ± 0.00 and 0.00 ± 0.00) compared to the 

control group (5,07 ± 3.12 and 14.35 ± 4.36). In the surface, APZ 1.0 and 1.5 mg/kg reduced the frequency of SAP (0.10 ± 0.10 

and 0.00 ± 0.00, respectively) compared to the control group (2.30 ± 0.96) and only APZ 1.5 mg/kg reduced the duration of SAP 

in this compartment (0.00 ± 0.00) compared to control (4.58 ± 2.86). 

 

Conclusions: 

 

APZ treatment with reduced-related behavior risk assessment and increased approach behavior to the predator in this model. 

Present results suggest that the RET appears to be a useful model to study the neurobiology of panic disorder. 
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Objectives: 

 

Interleukin-1â (IL-1â) may acts on the central nervous system integrating and modulating homeostatic functions including the 

activity of the hypothalamic-pituitary-adrenal axis, control of blood pressure and body temperature and ingestive behavior. 

Previous data from our laboratory showed that intracerebroventricular injection of IL-1â inhibits sodium appetite. However, the 

action of IL-1â in specific brain areas controlling this behavior is unknown. It is well documented that median preoptic area 

(MnPO) is an important brain site involved in the control of water and salt intake. Therefore, the purpose of this study was to 

investigate the effect of IL-1â microinjections into MnPO on salt intake in sodium-depleted rats.  

 

Methods and Results: 

 

Wistar rats (240-260g) were implanted with guide cannula in the MnPO under anesthesia with ketamine/xylazine (80/11.5 mg/kg 

i.p). The animals were submitted to sodium depletion by injection of furosemide (20 mg/kg, sc) and maintained with free access 

to distilled water and low sodium diet (0.001% Na+ and 0.33% K+) 4 days after surgery and 24 hours before experiments. The 

animals were divided in the following groups: 1) saline 0.9% (n = 13); 2) IL-1â at doses of 1.6 ng/0.2 ìl (n = 15), 0.8 ng/0.2 ìl (n 

= 14), 0.4 ng/0.2 ìl (n = 7). Salt intake was monitored for 120 minutes after microinjection and at the end of the experiments the 

animals were anesthetized, submitted to a transcardiac perfusions with saline followed by 10% formalin and have their brain 

removed for histological procedure. Only data from animals whose guide cannulas were in the MnPO were considered. The data 

were submitted to one-way ANOVA followed by post-hoc Student-Newman-Keuls test (p  

 

Conclusions: 

 

The interleukin receptors activation in the MnPO has an anti-natriorexigenic effect in sodium-depleted rats, suggesting an 

inhibitory role of IL-1â in this specific brain area on the control of sodium appetite.  
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Objectives: 

 

The use of drugs of abuse has been increasing in the latest years and the early age in which they are first introduced leading to 

addiction is alarming. In parallel, it has been demonstrated that the social context in which drugs of abuse are used may critically 

influence drug addiction in both humans and rodents. We have previously demonstrated that adult mice conditioned with cocaine 

in pairs display enhanced cocaine conditioned place preference (an animal model to evaluate the rewarding properties of drugs) 

when compared with adult mice conditioned with cocaine in isolation. We investigated the influence of social interaction between 

adult and adolescent mice in the development of cocaine-induced conditioned place preference. 

 

Methods and Results: 

 

The study was conducted using 24 adolescent (30-day-old) and 24 adult (90-day-old) male Swiss mice. These animals were 

allocated to 4 groups (N=12): Adolescent-ISO, Adolescent-INT, Adult-ISO and Adult-INT. Mice were submitted to the 

conditioning procedure with 20 mg/kg cocaine. Briefly, they received an ip injection of cocaine and were immediately confined 

for 15 min in one compartment of the apparatus (half of the animals of each group was confined in the compartment A and the 

other half in the compartment B – unbiased design). Six hours later, these animals received an ip injection of saline and were 

confined for 15 min in the other compartment (different from the one where they had received cocaine). The order of cocaine and 

saline injections was counterbalanced in each group and across the days of conditioning. A total of 4 sessions with the drug and 4 

sessions with saline were performed. While the ISO groups were conditioned alone, the INT groups were conditioned in the 

presence of a conspecific of different age. Thus, the Adolescent-INT group was conditioned with cocaine in the presence of an 

adult mouse which was also conditioned with cocaine and the Adult-INT group was conditioned with cocaine in the presence of 

an adolescent mouse which was also treated with cocaine. Twenty-four hours after the conditioning procedure, animals were 

given free access to all the compartments of the apparatus and the time spent in each compartment was quantified for 15 min. For 

statistical purposes, the intra-groups comparisons were performed using the T-test for paired samples. The Adult-ISO mice 

presented preference for the cocaine-paired compartment at all time intervals [t(11)= 3; 2,8; 3,4; p 

 

Conclusions: 

 

Our results indicate that social interaction with a conspecific of different age impairs the development of cocaine-induced 

conditioned place preference in both adult and adolescent mice. This result is opposed to those found before when mice were 

allowed to socially interact with partners of the same age, suggesting that different social contexts may have opposite effects on 

the development of cocaine addiction. 
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Objectives: 

 

A growing body of evidence has shown an association between neurotrophic factors, as well as related signaling cascades and 

mood disorders. The present study was aimed to evaluate the effect of acute administration of fluoxetine (FLX), olanzapine 

(OLZ) alone or in combination on brain-derived-neurotrophic factor (BDNF) and Cyclic AMP response element binding protein 

(CREB) levels in the rat brain. 

 

Methods and Results: 

 

To this aim, male adults Wistar rats (n= 5) received acute intraperitoneal injection of OLZ (3 or 6 mg/kg), FLX (12.5 or 25 

mg/kg) or combination of both drugs, and the control group received saline (NaCl 0.9%). The BDNF and CREB protein levels 

were analyzed by immunoblotting in the prefrontal cortex, hippocampus and striatum. In the present study the results showed that 

acute treatment with OLZ and FLX alone or in combination increased BDNF protein levels in all doses in the prefrontal cortex, 

hippocampus and striatum (p < 0.05), compared with control group. The CREB protein levels were increased with OLZ and FLX 

alone or combination in all doses in the prefrontal cortex and hippocampus (p < 0.05). In the striatum acute treatment with OLZ 

at the dose of 3 mg/kg did not alter CREB protein levels in the striatum (p > 0.05), however, in all other doses alone or in 

combination occurred an increase in CREB protein levels in the striatum (p < 0.05), compared with control group. 

 

Conclusions: 

 

In conclusion, the present findings showed that treatment with OLZ and FLX alone or in combination altered the BDNF and 

CREB levels in the rat brain. However, the combination was not associated to larger alterations, compared to alone treatment.  
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Objectives: 

 

Sodium depletion induced by furosemide administration increases salt appetite. Some studies report a temporal correlation 

between the longness of depletion state and the increase of salt intake. However, we are unaware of data showing a temporal 

correlation between the longness of the depletion state and the pattern of c-Fos expression in the brain. Therefore, we decided to 

investigate whether the areas related salt intake control present a time-dependent pattern of c-Fos expression induced by 

administration of furosemide. 

 

Methods and Results: 

 

Wistar rats (280-300 g) were depleted by administration of furosemide (10mg/ml; sc) and kept in individual cages with free 

access to water and low sodium diet. The control groups received administration of isotonic saline (1 ml, sc) and had free access 



to water and standard diet. The animals were divided in 5 control groups and 5 experimental groups, each group being 

anesthetized (sodium pentobarbital 40 mg / kg, ip) at the following times: 2, 4, 8, 12 and 24h after administration of furosemide 

or saline and were underwent to transcardiac perfusion for removal of their brain. The brains were sliced (20 µm) and the 

immunohistochemical procedure was performed for identification of c-Fos, using the avidin-biotin peroxidase method. The data 

were submitted to two-way ANOVA followed by post-hoc Student-Newman-Kewls test (p  

 

Conclusions: 

 

Our results show that the c-Fos expression in sodium-depleted rats varies with the longness of the depletion state. Furthermore, 

different brain areas may respond with different activation pattern time-dependent. These data suggest that some areas are 

involved in the short term (CeA) responses to sodium depletion while others (OVLT) seem to be activated at long term. 
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Objectives: 

 

Sleep deprivation (SD) impact negatively on cognitive processes, including learning and memory. Furthermore, SD leads to 

increased secretion of glucocorticoids (GC) which main representative in rodents is corticosterone (CORT). GC act as modulators 

of cognitive processes, facilitating or impairing these processes, depending on their circulating levels. The purpose of the present 

study was to evaluate whether memory deficits observed in sleep deprived animals before testing (i.e., when animals are under 

sleep deprivation during memory retrieval) are due to release of GC or to sleep deprivation per se. To test this possibility we use 

metyrapone (MET), a corticosterone synthesis inhibitor. If memory retrieval impairment in sleep deprived animals were due to 

elevated GC levels, inhibiting their synthesis would reverse this deleterious effect. 

 

Methods and Results: 

 

Male Wistar rats aged 3 months were used in the experiments. We first distributed the animals in two groups: control (CTL) and 

sleep deprived (SD). All animals were trained in contextual fear conditioning task (CFC) and were given a 96 h period to rest, 

after training. After the resting period SD animals were sleep deprived for 48 h, the minimum period necessary to impair the 

retrieval of this task. After sleep deprivation animals from both groups were injected with vehicle (40% of propilenoglicol diluted 

with 0,9% saline solution, VEI) or metyrapone [2-metil-1,2-di-3-piridil-1-propanone (Sigma), MET] at a dose of 75 mg/kg (in a 

volume of 2 ml/kg). After the administration the animals of all groups returned to the sleep deprivation water tank and 90 min 

later, animals were either sacrificed or submitted to 3 CFC tests, separated by an interval of 96 h between them, in which the 

animals were re-exposed to the conditioning apparatus without any shock. Time of freezing was taken as a measure of contextual 

conditioning. Repeated measure ANOVA showed that in test 1 the group CTL + VEI > other groups; in test 2 [CTL + MET > SD 

+ MET] > [CTL + VEI > SD +VEI] and in test 3 there were no statistical differences among the groups. The values of freezing 

(mean ± S.D.) in tests 1, 2 and 3 were respectively: Test 1: CTL+VEI = 82.9 ± 40.2 s; CTL+MET = 47.3 ± 18.2 s; SD+VEI = 

47.7 ± 64.0 s; SD+MET = 31.5 ± 24.7 s; Test 2: CTL+VEI = 99.1 ± 48.7 s; CTL+MET = 145.7 ± 78.3 s*; SD+VEI = 56.2 ± 48.1 

s; SD+MET = 105.0 ± 54.7 s*; Test 3: CTL+VEI = 67.0 ± 56.3 s; CTL+MET = 92.0 ± 75.6 s; SD+VEI = 49.4 ± 44.5 s; 



SD+MET = 65.2 ± 54.7 s. The dose of 75 mg/kg of MET decreased plasma levels of CORT and the values (mean ± S.D.) were: 

CTL+VEI = 266.6 ± 93.4; CTL+MET = 185.0 ± 56.4; SD+VEI = 177.8 ± 106.2 e SD+MET = 204.8 ± 20.1.  

 

Conclusions: 

 

The treatment with metyrapone did not reverse the impairment of memory retrieval in this task, suggesting that these effects are 

not due to elevated glucocorticoids levels during sleep deprivation.  
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Objectives: 

 

The hippocampus regulates cognitive and emotional processes. Interestingly, a distinct contribution of its subregions has been 

demonstrated: whereas the dorsal hippocampus (DH) has a key role in learning and memory, the ventral hippocampus (VH) is 

preferentially implicated in anxiety regulation. The neurochemical mechanism supporting the hippocampal regional dissociation 

is currently under investigation. As a functionally active population of transient receptor potential vanilloid type 1 (TRPV1) 

channels occurs in the rat hippocampus, the objective of the present study was to assess how the pharmacological blockade of 

TRPV1 receptors located in the DH or VH interferes with anxiety-related behavior of rats exposed to the cat-odor test. 

 

Methods and Results: 

 

Male Wistar rats were bilaterally implanted with guide cannulas aimed at the DH or the VH. One-week after surgery, all groups 

were familiarized in the cat-odor chamber for 10 min with a clean cloth. On the next day, each animal was infused into the DH or 

the VH with vehicle (15 % of dimethyl sulfoxide in PBS) or the TRPV1 channel antagonist capsazepine (CPZ; 1.0 or 3.0 nmol in 

0.2 µL/side), and 10 min later exposed to the cat-odor test, a chamber composed of two compartments, one open and other 

closed, both connected by a small hole allowing the rat‟s free movement between them. A cloth previously rubbed against a cat 

back fur was set on the open-compartment and used as the cat-odor source. Behavioral measures scored along the cat-odor test 

session (10 min) were the time spent approaching (AT) or avoiding (HT) this predatory cue, the time performing heading-out 

(HE) postures, and the number of crossings (NC) between compartments. The experimental design aforementioned was approved 

by the local Ethical Committee in Animal Research (23080. 013516/2008-32/CEUA/PRPe/UFSC).Repeated-measures analysis of 

variance followed by Newman Keuls test showed that rats exposed to the cat-odor after infusing 3.0 nmol of CPZ into the VH 

significantly increased AT [F(2,25) = 5.9; p 

 

Conclusions: 

 

The present results confirm that the VH is implicated in anxiety regulation, and suggest that TRPV1 channels are recruited for 

this action. 
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Objectives: 

 

Depressive behavior has been associated with abnormalities in dorsal hippocampus (DH) and the neurochemical mechanism 

involved is under investigation. The transient receptor potential vanilloid type 1 (TRPV1) channels are expressed in several brain 

regions, including the hippocampus, but their role in this affective process remain to be elucidated. The objective of this study 

was to investigate whether the pharmacological blockade of TRPV channels in the DH would interfere with depressive-related 

behaviors in rats exposed to the forced swim test. 

 

Methods and Results: 

 

In experiment 1, to corroborate the TRPV1 channels expression in the DH, three male Wistar rats aged three-months were 

anesthetized, perfused and their brains were removed. Sections along its rostrocaudal axis were obtained to perform the 

immunohistochemistry analysis. Moreover, male Wistar rats were bilaterally implanted with guide cannulas aimed at the DH. 

One-week after surgery, in experiment 2, animals were bilaterally infused into the DH with PBS, vehicle (15% of dimethyl 

sulfoxide in PBS), or the TRPV1 channel antagonist capsazepine (0.3 or 3.0 nmol/side). Experiment 3 was similar, except the 

TRPV1 antagonist infused into the DH, which was SB-366791 (0.1 or 1.0 nmol/side). In both case, 10 min after the drug 

infusion, animals were submitted to the forced swim test (n= 7-8/group). All groups had already been pretested in the forced 

swim for 15 min undrugged, 24 h earlier. Behaviors scored during the test session (5 min) were immobility, whose increase 

indicate a depressive-like behavior, as well as swimming, climbing and diving, which increase indicate antidepressive-like 

behaviors. The experimental design aforementioned was approved by the local Ethical Committee in Animal Research (066-

2009/CEUA/PRPe/UFSC). A qualitative immunohistochemistry analysis confirmed the TRPV1 channels expression in the DH. 

One-way analysis of variance followed by Newman-Keuls test showed that capsazepine infusion into the DH increased (p 

 

Conclusions: 

 

Present results indicate a depressive-like effect for these antagonists infused into the rat DH, and suggest a role for TRPV1 

channels in regulating depression. 
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Objectives: 

 

Orexins are two neuropeptides, orexin-A and orexin-B, derived from the same precursor gene (pre-pro-orexin) produced by a few 

thousand neurons located in the perifornical area of the lateral hypothalamus. Despite having a restricted production, orexinergic 

neurons project widely to brain structures that regulate a number of endocrine and homeostatic functions. Recent evidence 

suggests the involvement of the orexin system in the reward circuit. We evaluated the role of this system in ethanol-induced 

behavioral sensitization. 

 

Methods and Results: 

 

In Experiment 1 was used the behavioral sensitization model (development), in which animals were chronically treated for 14 

days with saline, acute ethanol after saline treatment or with ethanol (seven administration) to induce behavioral sensitization; at 

the end of treatment the animals were perfused and immunohistochemistry technique was used to determine double staining for 

orexin and c-Fos (ORX+c-Fos-IR). In Experiment 2 behavioral sensitization was induced and SB 334867, an orexin-1 receptor 

antagonist, was used to examine whether it could block the expression of this phenomenon.The results showed that in the first 

experiment there was no statistical difference among the groups (saline, acute and chronic) as to ORX+c-Fos-IR, but animals 

chronically treated with EtOH exhibited an increase of orexin neurons indicating that this treatment regimen activates this 

neuropeptide system. In the second experiment, SB 334867 blocked the expression of this phenomenon.  

 

Conclusions: 

 

The orexin system seems to influence the process of behavioral sensitization, since the systemic administration of SB 334867 

blocked the expression of this phenomenon induced by a stimulant dose of ethanol in male mice.  
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Objectives: 

 

The inflammatory diseases, such as arthritis, are usually related with painful situations that more frequently affect the world-wide 



population. There are diverse forms of arthritis and the gout arthritis is considered one of the most painful inflammatory diseases 

that humans can try. The production and action of kinins on B1 and B2 receptors are seen as critical for the initiation of pain, 

production of allodynia (pain in response to a non-nociceptive stimulus) and hyperalgesia (increased pain sensitivity). Some 

studies previously demonstrated a role of kallikrein-kinin in gout arthritis. In fact, the kinin level is increased in synovial fluid of 

gout patients and the antagonism of B2 receptor reduced nociception in a rat gout model. However, there are no evidences 

supporting the involvement of B1 receptor and gout arthritis. Thus, this study verifies the effect of des-Arg10-HOE140, a 

selective B1 antagonist, on gout model induced by monosodium urate crystals (MSU) intra-articular injection. 

 

Methods and Results: 

 

Adult male Wistar rats were used (250-300 g), and acclimatized for 24 hours at the experimental place. The animals were 

submitted to intra-articular (i.ar.) 25 µL co-administration of des-Arg10-HOE140 (0.1-10 nmol/site), a selective B1 antagonist or 

its vehicle (PBS) plus 25 µL of MSU (1.25 mg/site). The antinociceptive effects of des-Arg10-HOE140 were evaluated analyzing 

paw withdrawal threshold (g) to mechanical stimulus or by analyzing the paw withdrawal latency (s) to heat stimulus. The 

antiedematogenic effect was evaluated by measuring the articular thickness with a caliper. All procedure was made in the right 

paw articulation. MSU caused the development of mechanical allodynia (reduction of threshold in 58 ± 8 %), thermal 

hyperalgesia (reduction of latency in 36 ± 8 %) and edema (33 ± 4 % of increase in articular paw thickness). Des-Arg10-HOE140 

(10 nmol/site) was able to prevent mechanical allodynia from 1 to 2 hours after its co-administration with MSU, showing 

maximum effect at 1 h (inhibition of 70 ± 12 % and 61 ± 16 % in 1 and 2 h, when compared with MSU treated animals). 

Moreover, des-Arg10-HOE140 (10 nmol/site) was able to reduce thermal hyperalgesia and edematogenic effects only 1 h after 

MSU injection (75 ± 11 % of inhibition of thermal hyperalgesia and 83 ± 15 % of reduction of articular edema, respectively). 

 

Conclusions: 

 

The results demonstrated that kinin B1 receptor stimulation is important to the development of nociception and edema in a gout 

arthritis model. 
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Objectives: 

 

Spermidine (SPD) is an endogenous polyamine that possess a polycationic structure, which confers it the property of interact with 

negative charged amino acids residues of biomolecules. By this way, SPD can bind to many enzymes and then to modify them 

kinetics. Furthermore, SPD shows a modulatory site in the N-methyl-D-aspartate receptor (NMDAr) which triggers different 

signaling pathways and regulates the activity of many enzymes. The enzymes ectonucleoside triphosphate diphosphohydrolase 

(NTPDase; E.C. 3.6.1.5; CD39) and 5‟nucleotidase (E.C. 3.1.3.5) are important in the central nervous system (CNS), since they 

regulate the purinergic signaling controlling the extracellular levels of ATP and adenosine, two important neurotransmitters. In 



this context, the purpose of this study was to investigate the effect SPD on the activity of the enzymes NTPDase and 5‟-

nucleotidase in synaptosomes from the cerebral cortex of rats. 

 

Methods and Results: 

 

Twenty-four adult male Wistar (200-250g) were decapitated and the brain removed and dissected to obtain the cerebral cortex. 

This structure was homogenized (1:10, weight: volume) with a buffer containing (mM): sucrose 320, hepes 5, EDTA 0.1 and 

centrifuged to obtain the supernatant 1 (S1). The S1 was layered into a column containing different gradients of Percoll (23%, 

15% and 7%) and, afterwards, centrifuged to obtain the synaptosomes. After the collection, the synaptosomes were washed with 

pre-gassed (carbogen) cerebrospinal fluid (aCSF) containing (mM): NaH2PO4 1.25, NaH2CO3 22, MgCl2 1.8, NaCl 129, CaCl2 

1.8, KCl 3.5, D-glucose 10, pH 7.4. The synaptosomes were incubated with different concentrations of SPD: 1, 10, 100, 1000, 

10000 nM, at the timepoints of 10, 30 and 60 minutes at 37oC. After that, the activity of the enzymes NTPDase and 

5‟nucleotidase were evaluated and the results were expressed in nmol of Pi/min/mg of protein. The protein content was adjusted 

in 0.5 mg of protein/mL. The data were expressed as mean + Standar Error of the Mean (SEM) and submitted to the one-way 

Analysis of Variance (one-way ANOVA) followed by the Post Hoc Student Newman-Keuls. The results were considered 

significant when P 

 

Conclusions: 

 

In summary, this study demonstrated that SPD was able to inhibit the activity of the enzymes NTPDase and 5‟-nucleotidase in 

synaptosomes from cerebral cortex of rats after 30 and 60 minutes of incubation in the concentration of 100 nM. This effect may 

be either a result of a direct interaction of SPD with the enzymes or an indirect effect through the NMDAr modulation. 
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Objectives: 

 

TsTX-I is a &beta-toxin able to binding to site 4 of the sodium channel and change the ionic permeability of nervous cells. 

Despite this toxin is widely studied, little is known about its role on the central nervous system. Thus, the aim of this study was to 

evaluate the effects of TsTX-I toxin on the levels of neurotransmitters glycine, glutamate and GABA in the hippocampus and to 

verify the integrity of neuronal cells after direct injection in this area. 

 

Methods and Results: 

 

Male Wistar rats (230 to 250g) were submitted to stereotactic surgery for implantation of guide cannula. Neurotransmitters were 

collected hourly by microadialysis (total of 9 samples). After the collection of the first 3 samples, the animals were injected with 

saline (1&mul) or the toxin (1&mul -125ng/&mul). For histological examination, CA1, CA3 and CA4 areas, ipsi and 

contralateral to injection (CA1i, CA1c; CA3i, CA3c; CA4i, CA4c) were analyzed by optical microscope with a magnification of 

40 times. The toxin induced behavioral changes as seizures, myoclonus, prostration and respiratory distress. However, it was not 

able to promote significant changes in the amino acids levels (glutamate: 2.79+0.75 &mug/&mul – basal; 3.09+0.93 &mug/&mul 



- after injection; glycine: 1.16+1.16 &mug/&mul – basal; 1.15+1.15 &mug/&mul - after injection; GABA: 1.4+0.45 &mug/&mul 

– basal; 1.41+0.53 &mug/&mul - after injection) and did not promote changes in the integrity and number of hippocampal cells 

(control group: CA1i 55.97 + 5.11, CA3i 34.2 + 5.5 and CA4i 34.57 + 3.2; CA1c 55.28 + 4.78, CA3c 35.57 + 3.35 and CA4c 

35.45 + 3.82; experimental group: CA1i 50.76 + 11.78, CA3i 37.14 + 8.7, CA4i 32.73 + 6.54; CA1c= 51.85 + 15.17, CA3c= 

32.42 + 4.24, CA4c 31.62 + 3.9) data are presented as mean+SD and analyzed by ANOVA followed by the Turkey test, p<0,05. 

 

Conclusions: 

 

The intrahippocampal injection of TsTX-I produced effects different from that observed after the injection of other toxins present 

in the same venom. These differences indicate that if the toxins bind in different sites of sodium channels different physiological 

responses are evoked. This study shows the importance of toxins as pharmacological tools to the better understand of the ionic 

channels involvement in events in the central nervous system.  
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Objectives: 

 

Huntington‟s disease (HD) is a neurodegenerative disorder involving a selective loss of striatal GABAergic medium spiny 

neurons. The cortico-striatal pathway, which provides most of the excitatory glutamatergic input to the striatum, plays a 

fundamental role in HD. The dysfunction of this pathway and the dysregulation of striatal glutamate release occurs during the 

development of HD. Adenosine A2A receptors are mostly present in the striatum at both pre-synaptic and post-synaptic level and 

these receptors modulate the striatal motor outputs. Blocking pre-synaptic A2A receptors in the striatal glutamatergic terminals 

reduce glutamate release and it could be beneficial in HD. On the other hand, the blockade of post-synaptic A2A receptors 

exacerbates the motor dysfunctions. Until now, the role of these receptors on HD is still a matter of debate. To further evaluate 

the role of the pre- or post-synaptic A2A receptors in HD we used selective antagonists for these receptors using also a transgenic 

rat model of HD. 

 

Methods and Results: 

 

To investigate the role of the post-synaptic A2A receptors, locomotor activity was evaluated in an open field arena after injection 

of a selective A2A receptor antagonist KW-6002 (KW), while the role of pre-synaptic A2A receptors was evaluated by 

combining cortical stimulation and electromyographic (EMG) response of the jaw movements after injection of selective A2A 

receptor antagonist SCH-442416 (SCH). A power correlation coefficient (PCC) was used to quantify the correlation between the 

stimulation pulses of current delivered into the orofacial motor cortex and the elicited EMG response in the jaw muscles. 

Decrease in PCC between these two signals indicates a decrease in the efficacy of the transmission in the cortico-striatal circuit. 

These drugs were tested at 6 and 12 months of age (6M; 12M). In all groups of animals (Wild type – WT, Heterozygous – HET 

and Homozygous – HOMO), the highest dose of SCH (1mg/kg) decreased jaw movements (mean ± SEM, PCC): 6M: [WT = 

vehicle (0.18 ± 0.01), SCH 1 (0.08 ± 0.03), HET = vehicle (0.20 ± 0.02), SCH 1(0.10 ± 0.01) and HOMO = vehicle (0.20 ± 0.02), 

SCH 1(0.08 ± 0.04);] and 12M: [WT = vehicle (0.19 ± 0.01), SCH 1(0.12 ± 0.005), HET = vehicle (0.23 ± 0.03), SCH 1(0.13 ± 



0.02) and HOMO = vehicle (0.18 ± 0.005), SCH 1(0.09 ± 0.01)]. Regarding to open field data, the locomotor activity was 

enhanced only in WT-treated animals (mean ± SEM, distance traveled in cm): 6M: [vehicle (6.8 ± 0.7), KW (3 mg/kg: 10.5 ± 0.7; 

10 mg/kg: 10.5 ± 1.1)] and 12M: [vehicle (4.8 ± 0.4), KW (3 mg/kg: 9.4 ± 1.2; 10 mg/kg: 8.1 ± 0.7)]. 

 

Conclusions: 

 

The results strengthen the view that a selective pre-synaptic A2A receptor antagonist could be beneficial to HD treatment, likely 

by producing a decrease of glutamate release in the cortico-striatal neurotransmission, while avoiding the effect on post-synaptic 

A2A receptors. More studies should be addressed to investigate the reduced functionality of the postsynaptic A2A receptors in 

this animal model. 

Keywords: Huntington Disease, Presynaptic A2a receptor, Postsynaptic A2a receptor, striatum, glutamate release 
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Objectives: 

 

Valproic acid is widely used as anticonvulsant and mood stabilizer. Recent evidences have shown that valproic acid improves 

learning and memory and enhances the extinctions of conditioned fear through its function is a HDAC inhibition. In the present 

work we investigated the effects of VA on behavioral and memory tests.  

 

Methods and Results: 

 

Male Wistar rats (200-250 g, n=15-33 animals per group) were acutely treated with valproic acid (25 and 50 mg/kg, p.o.). The 

negative control was treated with distilled water (control, p.o.) and the positive control with DZP (2 mg/kg, i.p.). After 1h of 

treatments, animals were submitted to the following tests: open field to evaluate locomotor activity were the observed parameters 

were: numbers of crossings as well as rearing and grooming (stereotyped behaviors); passive avoidance test to analyze short- and 

long-term memories were the animals with an apparatus consisting of a acrylic box divided into a light and a dark compartment. 

The two compartments were separated by a sliding door. The rat was initially placed in the light compartment for 1 min 

(habituation). After that, the animal was removed and fifteen minutes after it was placed again in the bright compartment to 

evaluate short-term memory. After 24 h the experimental procedure was repeated to evaluate the long-term memory. The water 

maze test evaluates the spatiaI memory and for that it uses a black circular pool with water at 25°C, located in a room with visual 

cues on the walls. Each animal was placed inside the pool at a given position in order to find within a 54 s, a platform submerged 

2 cm below the water surface. The process was repeated five times (the training phase). The training was repeated at the next day 

and the test performed 48 h later, where each animal was placed only once in the pool. All data were expressed as means ± SEM 

and analyzed by ANOVA and Student-Newman-Keuls test with level of significance set at p 

 

Conclusions: 

 

Our results demonstrate that the treatment with valproic acid at a low dose range shows no significant sedative effect and 



improved long term memory as well as enhanced hippocampus-dependent spatial memory.  
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Objectives: 

 

To investigate the effects of stress exposure by isolation in childhood (pre-puberty) in male Wistar rats handled or not in the 

neonatal period on behavioral parameters (locomotion and anxiety), since neonatal handling has been suggested as a protective 

factor in some physiological and behavioral aspects. Additionally, we aimed to verify whether the access to a high palatable diet, 

concomitant to stress, affects these parameters. 

 

Methods and Results: 

 

Fourteen litters of rats were non-handled or handled 10 min/day, days 1-10 after birth. Weaning was on postnatal day 21; the rats 

were stressed (isolation) or not and they received a high palatable (made with condensed milk and rich in simple carbohydrates) 

or standard lab diet for seven days. The behavioral tasks were performed at day 28 after birth. The rats were placed in the Open 

Field apparatus and then immediately placed in the Plus Maze apparatus, both for 5 minutes. Both tasks were recorded and 

behavioral parameters were evaluated. Results were analyzed using three-way ANOVA, using handling, stress and diet as factors; 

p 

 

Conclusions: 

 

These results suggest that the high palatable diet used had an anxiolytic effect (since it increased time in central area of the Open 

Field apparatus and time in the open arms of the Plus Maze apparatus), while stress (isolation) was anxiogenic. Handling 

increased exploration (rearings in the open field) and partially prevented stress anxiogenic effects, thus adding further support to 

the suggested protective effect of handling on some adverse environmental effects. 

Keywords: behavior, high palatable diet, neonatal handling, pre-puberty, stress 
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Objectives: 

 

Stroke is currently a major public health problem worldwide, causing death or sensory-motor and cognitive disabilities. 

Studies of neuroprotective drugs that prevent neuronal death and, therefore, neurological damage are paramount. Thus, 

the objective of the current work was to evaluate the rutin, a flavonoid with anti-inflammatory and antioxidant action, in 

functional recovery in animal model of focal ischemia by unilateral thermocoagulation of pial blood vessels of motor (M1) 

and somesthetic (S1) cortices 
 

Methods and Results: 

 

The procedures were approved by the committee for the use of experimental animals of our institution (CEUA-UENF). 

Male albino Wistar rats (310-490g) were anesthetized with ketamine (80 mg/ Kg, i.p.) and xylazine (10 mg/ Kg, i.p.) and 

placed in a stereotaxic apparatus to perform craniotomy with stereotactic coordinates (anterior-posterior axis, +2.0 mm 

to -6.0 mm from bregma). The motor (M1) and somesthetic (S1) cortices were exposed and a hot probe (40W, 450-550°C) 

was approximated of the pial blood vessels to coagulate the blood. After the induction of the focal ischemia, rutin or 

vehicle (propylene glycol) were administered intraperitoneal daily for 5 consecutive days (starting just after the induction 

of ischemia). The ischemic animals were divided into the following groups: treated with vehicle (propylene glycol) (control 

group; n=11); treated with 50 mg of rutin / kg of weight (group 50; n=10) and treated with 100 mg of rutin / kg of weight 

(group 100; n=10). The animals were submitted to two behavioral tests to evaluate the sensory-motor recovery: the 

cylinder test (the animals were put inside a glass cylinder and a asymmetry rate of the use of the forepaws during vertical 

exploration was calculated) and the adhesive test (pieces of sticky paper were placed bilaterally to the bottom of the 

forepaws and the bias in the first removal was quantified). Both tests were performed one day before and two days after 

the induction of ischemia, and then weekly (always in relation to the day of the ischemia) until the post-ischemic day (PID) 

91. Data were statistically evaluated by analysis of repeated measures. In both test, significant interaction between 

treatment and time (PIDs) was observed. The post-hoc analysis revealed significant sensory-motor recovery with the 

treatment with rutin 50 mg/kg. The dose of 100mg/kg showed less significant effect 
 

Conclusions: 

 

The results of the study suggest that rutin could be used as a treatment for brain injury after focal ischemia. These results 

are promising for further study of the tissue bioavailability of the drug and its possible mechanisms of action in the 

neuroprotective activity 
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Objectives: 

 

Our objective was to analyze the behavioral influence of physical activity on rats supplemented with different fatty acids (FA) (n-

6, saturated and trans). Basically, these FA participate in the composition of the neuronal phospholipid membrane and modify the 

neurotransmission, the number of receptors and the neuronal plasticity. 

 

Methods and Results: 

 

Methods: Male Wistar rats with 21 days of age (n=24) were divided into 3 experimental groups: 20% soybean oil (SO), 20% lard 

(L) and 20% hydrogenated vegetal fat (HVF), incorporated to a chow diet. After twelve months of supplementation, half of the 

animals of each group were submitted to a swimming exercise (30 min/day with 10 min of rest interval, 5 days/week for further 4 

months), following the designation SO-E, L-E and HVF-E. After that period, the behavioral analyses of locomotor and 

exploratory activity were evaluated in open-field task (crossings and rearings number, respectively); anxiety-like behavior in 

plus-maze task (number of entries on open and close arms, time spent in open arms, number of head deep); and memory 

acquisition in Barnes‟s test (number of errors until find the right hole escape). Results: In the open-field task animals treated with 

SO presented higher number of crossing and rearing in relation to L and HVF groups (p 

 

Conclusions: 

 

In this study we observed that rats treated with the SO have an increased exploratory behavior and a quickly learning when 

compared with L and HVF groups, and that exercise was able to improve this parameter as well as decrease anxiety-like 

behavior. Furthermore, exercise improved the memory acquisition of the rats fed with L and HVF, which was observed on the 

Barnes‟s test. These findings suggest that exercise association would be useful to improve learning and reduce symptoms anxiety-

related regardless of the diet conditions. 
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Objectives: 

 

Neuropeptide Y (NPY) seems to be a promising target for treating anxiety and other psychiatric disorders because of its 

involvement in the behavioral consequences of stress. Behavioral anti-stress actions of NPY are noteworthy since their magnitude 

surpasses that of other endogenous compounds, suggesting that NPY acts with a high potency on a common core mechanism of 



emotionality and behavioral stress responses (Neuropeptides 38(4): 213-224, 2004). Based on this, we have evaluated the effects 

of NPY on the extinction of contextual fear memory in rats after fear conditioning.  

 

Methods and Results: 

 

Male Wistar rats were implanted with a guide cannulae aimed at the lateral ventriculae. After 7 days, for fear conditioning, rats 

were placed in the conditioning chamber for 3 min and received a 1-s electric foot shock (1.5 mA). Retrieval testing consisted of 

a 3-min exposure to the conditioning chamber and the extinction training consisted of successive 9-min exposures at 24-h 

intervals (three times). NPY was administered always 5 min before de extinction test (5, 10 e 20nmol, intracerebroventricular). A 

no-drug test, 24h later the last extinction session, was performed to evaluate the lasting effect of NPY during the extinction 

session. After that, rats were euthanized and the trunk blood collected for corticosterone analysis. We have observed that central 

administration of 10nmol of NPY inhibited both freezing (NPY=27,15±4,42; 12,77±3,41/N=12; F=10.08 and p0,05) and elevated 

corticosterone (NPY=188,81±2,21/N=6 X PBS=197,45±2,64/N=4; t=2,48 and p 

 

Conclusions: 

 

This finding, together with the growing body of literature correlating NPY with resilience in humans, led us to the hypothetize 

that NPY may enhance the extinction of conditioned fear. Thus, the role of NPY in the extinction of conditioned fear may, at 

least in part, explain the mechanism underlying the association between NPY and psychobiological resilience in humans. 

Keywords: CORTICOSTERONE, EXTINCTION, FEAR MEMORY, NPY, PTSD 
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Objectives: 

 

The neurobiology shows that sensory information is processed in early life after birth and remains in development during the first 

three weeks of life. Pharmacological intervention at this stage can cause changes in behavior and perception of pain that can 

persist throughout life. The aim of this study was to evaluated nociceptive changes from pharmacological intervention with 

NMDA antagonist and opioid agonist in P14. 

 

Methods and Results: 

 

We used male Wistar rats on the 14th day of life (P14), divided into three groups: saline, S (+)-ketamine (20 mg/kg) and fentanyl 

(0.09 mg/kg) (n=5-12). Nociceptive response was evaluated at P14 (6 hours after administration), medium (P30) and long-term 

(P60) through formalin test and tail flick test (TFL). The formalin test involves injecting s.c. formalin 2% in the hind paw (0.17 

ml/kg). One day before test, the animals were habituated to environment for 10 min. During the test, it was observed responses as 

licking and flexing the foot that were asses together and showed in seconds. This test induces a biphasic pattern of pain response: 



the first phase (0-15 min) on the nociceptive response, and the second phase (15-30 min) on the inflammatory response. The TFL 

is the latency of withdraw of tail (s). Data analyzed by one-way ANOVA/SNK and Student t-test, results expressed with mean ± 

SEM and considered significant with P0.05) and in comparison to control (t-test; P 

 

Conclusions: 

 

The behaviors induced by formalin are directly related to the activation of C fibers, while the tail flick test involves stimulation of 

A delta fibers. It can be concluded that the administration of an NMDA antagonist or an opioid agonist promotes nociceptive 

changes of long duration. This emphasizes the importance of knowledge of the neurobiology of younger animals, in order to 

choose appropriate therapeutic drug management in these individuals. 
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Objectives: 

 

Stroke is the third cause of death and the first cause of disability worldwide. ATP has been proposed to act as a danger signal 

upon noxious insults since it controls neuronal death through P2 receptors (P2R). We tested the role of P2Y1 antagonists 

MRS2179 and MRS2500 on neuronal injury caused by permanent middle cerebral artery occlusion. 

 

Methods and Results: 

 

Male Swiss mice were divided in five groups: sham operated (SO), ischemic (ISC), ischemic treated with MRS2179 (1,0 and 2,0 

nmol/&muL, i.c.v.) and MRS2500 (1,0nmol/&muL, i.c.v.). The animals received drugs or cerebrospinal fluid through stereotaxic 

surgery according Paxinos (J Neurosci Methods. 3(2):129-49, 1980) and 10 minutes after stereotaxic surgery underwent 

craniectomy and the middle cerebral artery was occluded by electrocoagulation. Mice were neurological (sensorimotor function) 

and morphologically (TTC staining) evaluated 24h after surgery. Treatment with MRS2179 and MRS2500 prevented ISC-

induced infarcted area (SO: 0,89&plusmn0,18; ISC: 5,4&plusmn1,3; ISC + MRS2179 1,0: 2,12&plusmn0,55; ISC + MRS2179 

2,0: 1,8&plusmn0,28; ISC + MRS2500 1,0: 2,24&plusmn0,99; ISC + MRS2500 2,0: 2,1&plusmn0,6; media&plusmnEPM; p 

 

Conclusions: 

 

P2Y1 antagonists, MRS2500 and MRS2179, prevented neuronal damage induced by permanent focal brain ischemia. MRS2500 

demonstrated better neuroprotective effect than MRS2179 probably due to conformational stability of its molecules. Our data 

provide evidence for a key role of P2Y1 receptors on cerebral ischemia pathophysiology. 
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Objectives: 

 

The association of a biologically significant aversive event with a formerly neutral stimulus elicits a range of conditioned 

emotional responses (CER) when the conditioned stimulus (CS) is presented. The usefulness of pentylenetetrazole (PTZ) as an 

aversive interoceptive stimulus to promote olfactory fear conditioning (OFC) when paired with a neutral scent has been recently 

demonstrated (Neurobiol Learn Mem, 92(4):512-8, 2009). After an aversive stressful event, hormones such as corticosterone are 

released in high amounts, promoting behavioral adaptations modulating learning and memory processes related to the traumatic 

event. However, if the hormone response is inadequate, cognition becomes impaired and the emotion imbalanced. Based on these 

assumptions, this work was outlined to investigate the characterization of PTZ-odor association and the influence of 

corticosterone in the acquisition of an OFC. 

 

Methods and Results: 

 

Three-month-old male Long-Evans hooded rats were submitted to an OFC protocol composed of 4 consecutive sessions, 24 h 

interspersed. After a 5 min familiarization session in a conditioning chamber subjects received vehicle (VEH) or dexamethasone 

(DEX 1 and DEX 3 mg/kg, s.c), 1 h before the conditioning session. PTZ serving as an unconditioned stimulus (US) was then 

infused (15 mg/kg i.p.), followed (10 min) by an amyl acetate-odor exposure (CS; 2.5 min). On day 3, the rats were familiarized 

to an odor box comprising an open and an enclosed communicating compartments in the absence of the CS for baseline CER 

levels and to discard the occurrence of generalization. On day 4, the subjects were re-submitted to the odor box in the presence of 

the CS (CS-test). CER was defined as, a reduced %time spent near the CS (%AP), an increased %time spent in the enclosed 

compartment (%HT), and an increased %time spent stretching-out from the enclosed compartment towards the open 

compartment (%HO). ANOVA followed by Newman Keuls‟s test revealed that PTZ succeed in promoting OFC [VEH/PTZ, n=7 

(%AP=8±2; %HT=79±5; %HO=18±3)] when compared to control subjects [VEH/SAL, n=7(%AP=29±6; %HT=43±7; 

%HO=5±1)]. On the other hand, both doses of DEX pre-treatment (n=8 and n=12, respectively) were capable to impair the PTZ-

OFC acquisition demonstrated by a reduction in the CER [%AT (DEX1/PTZ=23±3 and DEX3/PTZ=20±2,); %HT 

(DEX1/PTZ=53±6 and DEX3/PTZ=55±4) and %HO (DEX1/PTZ=9±2 and DEX3/PTZ=10±2)] compared to VEH/PTZ group. 

 

Conclusions: 

 

Our data confirmed the PTZ efficacy in promoting OFC. In addition, the results showed that a glucocorticoid agonist, such as 

DEX, applied 60 min before conditioning was able to impair OFC acquisition. Together, these results suggest that DEX induced a 

HPA axis inhibition necessary for the PTZ-OFC acquisition. 
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Objectives: 

 

In this study we investigated the role of muscarinic receptors, as well as the specific M1 muscarinic receptor subtype, and the role 

of nicotinic receptors, as well as the subtypes α4β2 and α3β2 on memory persistence. We also investigated the participation of 

medial septum on memory persistence. 

 

Methods and Results: 

 

The animal model used in this study was Rattus norvegicus. Male rats of 2-3 months were obtained from breeding colony of 

Universidade Federal do Rio Grande. The rats were maintained in groups of five in each cage, with a 12h light/dark cycle, at a 

temperature of 22°C ± 1°C, with food and water ad libitum. The animals were submitted to stereotaxic surgery under anesthesia 

for bilateral implant of cannulae on the CA1 region of the hippocampus or medial septum. The study followed the ethical 

recommendations by Sociedade Brasileira de Ciência em Animais de Laboratório (SBCAL). Rats were distributed in groups 

according to the treatments: (MEC) mecamylamine 9,82mM; DHβE 18mM, (SCO) scopolamine 9,1mM, (PIR) pirenzepine 

100mM, (LID) lidocaine 40mg/ml. Control groups received saline. Infusions were carried out at 9 or 12 hours post training in 

inhibitory avoidance (IA). On the training section each animal was placed over the platform receiving three foot shocks (1s) of 

0.7mA immediately after stepping down. In the test section no foot shock was applied and the platform step down latencies were 

measured 2 or 7 days post training. Hippocampal SCO infusions hindered LTM persistence at 7 days (p=0.0008, n=10-12, vs. 

control) but did not alter LTM formation, as verified 2 at days. PIR caused no alterations on the formation of memory but 

hindered its persistence (p=0.0003, n=10-12, vs. control). When infused 9 hours post training these groups showed no 

interference on memory formation nor persistence (p=0.2039 n=9-11). Furthermore, MEC infusions seem to have blocked LTM 

persistence (p=0.0076, n=10-13, vs. control), leaving LTM at 2 days unaffected. Treatment with DhβE showed no effects on 

formation and persistence of memory. Infusions with MEC and DhβE 9 hours after training showed no apparent effects on LTM 

formation nor persistence (p=0.5316, n=9-11, vs. control). At 12 hours post training, septal LID infusion hindered LTM 

persistence (p=0.0019, n=10-11, vs. control), leaving LTM intact in the 2 days test. When infused 9 hours after training, no 

effects were observed in both 2 and 7 days tests (p=0.3930, n=7-9, vs. control). To discard any interference on locomotion or 

anxiety possibly caused by the treatments we performed the elevated plus maze test 2 or 7 days after the infusions. No alterations 

in the percentage of time spent on open arms were found among the groups (p=0.3930) however, the group SCO tested 2 days 

after injection showed an increase of total entries, thus suggesting a slight locomotion alteration (p<0.05). 

 

Conclusions: 

 

The blocking of hippocampal receptors with cholinergic antagonists 9 hours post training in IA shows no interference on memory 

persistence or in its consolidation. Infusion with cholinergic antagonists 12h post training in IA does not interfere on memory 

consolidation, but impairs memory persistence, being the role of hippocampal cholinergic receptors crucial for the persistence of 

memory. Furthermore, the inactivation of the medial septum region 12h post training hinders the persistence of memory, not 

affecting its consolidation. 
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Objectives: 

 

A non-standard chronic cocaine (COCA) treatment induces dopaminergic tolerance to apomorphine (APO) (non-selective 

dopaminergic agonist). The acute administration of reserpine (RES) reverts the dopaminergic tolerance. Our goal was to develop 

a protocol of reserpine use applied to this chronic cocaine protocol in rats. 

 

Methods and Results: 

 

Forty male Wistar rats weighting approximately 200 g were divided in two groups: 20 received varied doses of COCA (2 ¨C 15 

mg/kg, i.p.) and 20 received equal volume of saline solution (Sal) during 43 days, alternating periods of abstinence and treatment 

between 2 and 7 days; doses and treatment periods were determined by random numbers generated in an Excel spreadsheet. On 

the 44th day, all the animals received APO (0.6 mg/kg, s.c.) and stereotypy was immediately evaluated by Setler scale (10 s were 

observed in every 10 min, during 60 min). On the 45th day, the rats were divided in four groups (Sal/RES, Sal/Veh-res, 

COCA/RES, COCA/Veh-res) with 10 animals each, which received RES (1.5 mg/kg, i.p.) or vehicle (20% ascorbic acid, i.p.). 

After 3 h, all rats received APO and the stereotypy was again evaluated. On the 44th day, COCA group expressed a lower 

stereotypy than Sal group (COCA: 17 {13;22}; Sal: 24.5 {22;31}, p¡Ü0.0001. On the 45th day, the groups treated with RES 

presented an increase in stereotyped behavior expression (COCA/RES: 17 {13;22} for 28.5 {25;35}; p=0.0002 and Sal/RES: 

24.5 {22;31} for 29.0 {23;35}; p=0.0088). There were no statistical differences between the groups treated with Veh-res. The 

data were scores sum obtained in 60 min. Mann-Whitney test was used. 

 

Conclusions: 

 

The chronic cocaine treatment used in this protocol induced dopaminergic tolerance to APO. The 1.5 mg/kg reserpine dose was 

able to revert this tolerance. Our results with RES open perspectives to its therapeutic use in treatment of cocaine addiction. 

Keywords: RESERPINE, COCAINE, TREATMENT, TOLERANCE, DOPAMINERGIC 
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Objectives: 

 

Memory for odors is often related to highly emotional experiences; therefore the association between an odor and an aversive 

event is an effective model to study the neurobiology of associative fear memories. The hippocampus (HPC) seems to be 

involved in the circuitry of Olfactory Fear Conditioning (OFC) since it is implicated in both cognition and emotion. Several 

studies revealed differential contributions of the dorsal and ventral portions of HPC for spatial learning and anxiety process. 

Moreover, glutamate N-methyl-D-aspartate (NMDA) receptor-subtype has also been shown to be a key element in process 

related to emotional learning and memory. The present work was outlined to evaluate the role of glutamate NMDA receptors in 

the ventral and dorsal HPC in the acquisition and in the expression of associative fear memory of rats submitted to the OFC 

paradigm. 

 

Methods and Results: 

 

The OFC-acquisition phase was performed in a conditioning chamber where subjects received 5 pairings of footshock (40 s inter-

trial period; 0.4 mA/2s) and amyl acetate odor (CS; conditioned stimulus). The expression phase took place in an odor box 

comprising an enclosed and an open communicating compartment where the CS was exposed (CS1-test session). Conditioned 

emotional responses (CER) were defined as, the % time approaching the odor source (%AT) and % time hiding in the enclosed 

compartment (%HT). Male Wistar rats, weighing 300-350g, with previously bilaterally implanted guide cannulae aimed at the 

ventral HPC (HPCv) or the dorsal HPC (HPCd) were injected with NMDA receptor antagonist aminophosphonopentanoic acid 

(AP5 6 or 24nmol/0.5 ul/side) or PBS 10 min before the OFC-acquisition or the CS1-test session. ANOVA followed by 

Newman-Keuls demonstrated that both groups injected with AP5 into the HPCd before the conditioning session reduced the CER 

toward CS (CS1-test), spending more time approaching the odor source [AP5 6(n=7)=17,9±3,2; AP524(n=7) =22,9±2,9] and less 

time hiding [AP5 6(n=7)=47,9±8,6; AP524(n=7) =46,2±5,3] than PBS group [(n=5) %AT=9,4±2,6; %HT=77,5±4,8]. In contrast, 

no statistical differences for the %AT and %HT parameters were observed among groups infused into the HPCv. Furthermore, 

animals infused into the HPCd with AP5 prior to the CS1-test session spent more time approaching [AP5 6(n=6)=23,4±5,1; 

AP524(n=8) =25,0±4,7] and less time hiding [AP5 6(n=6)=43,0±9,7; AP524(n=8) =42,8±6,3] than did animals in the control 

group [(n=6) %AT=7,1±1,6; %HT=79,5±6,3] during the CS1-test session. Moreover, microinjection of AP5 24nmol (n=7) into 

HPCv increased %AT (31,6±5,2) and reduced %HT (40,3±6,4) when compared to the PBS group [(n=10) %AT=9,9±1,4; 

%HT=75,4±2,5]. 

 

Conclusions: 

 

These results suggest the participation of HPC in the OFC circuitry. However, in line with several studies that demonstrate 

cognitive process being mediated by HPCd and emotion-related tasks modulated by HPCv, the dorsal and the ventral HPC 

distinctly mediates the acquisition and the expression of fear. The acquisition of fear memory is the first stage of learning 

requiring the participation of HPCd glutamate NMDA receptors. The expression of fear involves learning and memory 

mechanisms as well as the expression of CER, therefore requiring the activation of NMDA receptors from both the dorsal and 

ventral areas of HPC. 
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Objectives: 

 

The spermidine (SPD) is an aliphatic amine with polycationic structure that can act as physiological modulator in the 

glutamatergic NMDA receptor. This excitatory receptor interfere in learning and memory. The SPD intrahippocampal 

administration improves rats memory using an inhibitory avoidance (IA) task. Calcium/calmodulin-dependent protein kinase II 

(CaMKII), is a ubiquitous intracellular enzyme, which is implicated in learning and memory mechanisms in the central nervous 

system. Considering that protein kinases activation and CREB (Protein-binding to cAMP responsive element) are involved in 

improving memory on IA task in rats, in this study aims to determine whether the SPD intrahippocampal administration activates 

CaMKII and CREB and if KN62 (CaMKII inhibitor) revert this activation in rats. 

 

Methods and Results: 

 

Adult male Wistar rats were cannulated bilaterally in the hippocampus. Five days later, the animals were trained on an inhibitory 

avoidance task (0.4mA shock). Immediately after training, the animals received through the cannula (0.5uL/ site) PBS (control), 

SPD (0.2nmol), KN62 (0.25 nmol) or SPD (0.2 nmol) plus KN62 (0,25nmol). An animals group was tested to evaluate memory 

24 hours after training. Other animals group was decapitated 15 min after the injections and the hippocampus was homogenized 

to verify the CaMKII and CREB activation by Western blot. All animal experimentation reported in this study was conducted in 

accordance with Brazilian law No. 11.794/2008, which is in agreement with the Policies on the Use of Animals and Humans in 

Neuroscience Research, revised and approved by the Society for Neuroscience Research in January 1995 and with the 

Institutional and National regulations for animal research (process 0206). Statistical analysis (two-way ANOVA - nonparametric 

data) confirmed that SPD improves memory and that the KN62 reverted the memory improvement [Control, 60 (23-135.5); 

KN62, 236 (65-352); SPD, 449.5 (295-600); KN62 plus SPD 92 (20-465)] (data expressed as median and interquartile range of 

seconds to descend from the platform on test day); [H(1)=8.30; p 

 

Conclusions: 

 

These results suggest that SPD-induced facilitation of memory in rats depends on a sequence of biochemical events in the rat 

hippocampus that is triggered by CaMKII phosphorylation, but not by CREB. 
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Objectives: 

 

Aim: Alzheimer‟s disease (AD) is characterized by neurodegeneration associated with formation of senile plaques (due to 

amyloid-beta peptide – AB - deposits) and neurofibrilary tangles (due to Tau hyperphosphorilation) leading to memory 

impairment. Kinins exert effects through the activation of B1 (B1R) and B2 (B2R) receptors. Recently we described memory 

impairment after chronic infusion of AB in rats and C57Bl/6 mice (WT) which was potentiated in mice lacking B2 receptor 

(KOB2) and abolished in mice lacking B1 receptor (KOB1). Increased binding sites for both receptors in areas related to memory 

processing were also observed, suggesting that B2 receptor (B2R) could have neuroprotective and/or B1 receptor (B1R) could 

have neurodegenerative actions. By this way, the aim of this study was to evaluate the participation of B2R and B1R in the 

neurodegenerative process due to AB abnormal presence. 

 

Methods and Results: 

 

Methods: Males (n= 6 to 8) WT, KOB1 and KOB2 were chronically infused with AB (0.46 nmol – AB group) or vehicle, for 5 

weeks through a mini-osmotic pump. The densities of synapses and cell bodies were evaluated by immunohistochemistry (using 

anti-Synaptophysin2 – Syn2 and anti-Microtubule Associated Protein 2 – MAP2 respectively). B1R and B2R were analyzed by 

autoradiography (using iodinated B1 and B2 antagonists), Phosphorylated Tau protein was determined by western blotting and 

number of senile plaques by light microscopy (with Congo red staining). Brain samples from 10 months-old transgenic mice 

(TG10, n=5) hyperexpressing human amyloid precursor protein were also evaluated. Differences among data were significant 

when P 

 

Conclusions: 

 

Discussion: The absence of memory loss in ABKOB1 due to AB infusion accompanied by increases of B2 receptor and Syn1 

densities in brain areas related to memory points to a putative neuroprotective role of B2 receptor. This is reinforced by the 

anticipated memory loss, no changes in B1 receptor densities and increases in AB deposits observed in ABKOB2 and TG10 

mice. 
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Objectives: 

 

Epilepsy affects around 1% of the population, and 25% of them do not respond to conventional drug therapy. Several studies 

have shown a close relationship between inflammation and seizure development. The aim of this study was to examine whether 

antagonists of cysteinyl leukotriene receptors (CysLTR) decrease pentylenetetrazol – induced seizures. 

 

Methods and Results: 

 

Swiss adult male mice were used (n=6, totaling 72 animals). Animals were anesthetized with ketamine/xylazine (50/ 5 mg/kg, 



i.p.) and a cannula was inserted into the lateral ventricle with a stereotaxic device. For electroencephalogram (EEG) recordings 

one electrode was placed over the parietal cortex. The electrode and the cannula were fixed to the skull with dental acrylic 

cement. The experiments were performed 7 days after surgery. The effect of the CysLTR antagonists was investigated by 

injecting the animals with montelukast (1 or 10 mg/Kg i.c.v.) and Bay u-9773 (0.3, 3 or 30 mg/Kg i.c.v.) or with their respective 

vehicles (1% DMSO in saline). The animals were placed in acrylic boxes and habituated for 20 min before the EEG recording. 

After this period, the electrode was connected to the digital electroencephalograph. The baseline EEG activity was recorded for 

10 minutes. The animals were then injected with the antagonist or vehicle, 30 min before the administration of PTZ (60 mg/Kg 

i.p.). After the injection of PTZ, the animals were monitored for additional 30 min for the appearance of seizures, by 

electrographic and behavioral methods. The latency to and number of myoclonic jerk episodes and generalized tonic-clonic 

seizure were measured, as well as EEG amplitude.The administration of montelukast, a selective CysLT1R, increased both the 

latency to myoclonic jerks [F(2,15) = 6.72; P < 0.01 – Kruskal-Wallis] and tonic-clonic seizure [F(2,15) = 6.25; P < 0.05 - 

Kruskal-Wallis]. It was also observed a reduction in both the number [F(2,15) = 5.81; P < 0.01 – One way ANOVA] and total 

time spent in seizures [F(2,15) = 10.05; P< 0.001 – One way ANOVA]. The administration of montelukast significantly 

decreased the mean amplitude [F(2,15) = 5,8; P=0,014 – ANOVA repeated measures] of EEG-recorded seizure episodes. The 

treatment with Bay-u9773, a dual CysLT1/2R antagonist also increased the latency to tonic-clonic seizures [F(3,20) = 11.99; P < 

0.05 - Kruskal-Wallis], but did not alter the latency to myoclonic jerks. Bay decreased the number [F(3,20) = 6.15; P < 0.05 –one 

way ANOVA] and total time spent in seizures [F(3,20) = 7.76; P < 0.05 –one way ANOVA]. In addition, the mean amplitude of 

seizure-related EEG recordings was significantly decreased by using dual antagonist [F(3,20) = 4.17; P < 0.01 –repeated 

measures ANOVA]. 

 

Conclusions: 

 

Antagonists CysLTR increase the latency to PTZ-induced myoclonic jerks and generalized seizures. They also decrease the 

number, total time spent in seizures, and the mean amplitude seizure-related encephalographic recordings. These findings suggest 

a facilitatory role of CysLTR in PTZ-induced seizures. 
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Objectives: 

 

Bipolar disorder is a mental illness associated with high rates of suicide and disability. There are several studies suggesting that 

bipolar disorder is associated with increased oxidative stress. Glutathione is an abundant antioxidant found in eukaryotic cells, 

most of it exists in reduced form (GSH) and its levels are an indicator of cell health and oxidative stress. Alpha-lipoic acid (ALA) 

has antioxidant properties and preliminary evidences point out for a possible antidepressant effect. Recently our research group 

showed for the first time that ALA is able to prevent and revert mania, using the amphetamine-induced model of mania. The 

present study aimed to investigate the alterations on reduced glutathione levels after ALA administration in hippocampus (HC) of 

mice submitted to the amphetamine-induced model of mania. 

 

Methods and Results: 



 

In the reversal protocol, male mice (20-30 g, n=6-13/group) were first given amphetamine (d-AMPH) 2 mg/kg, i.p. or saline for 

14 days. Between days 8 and 14, were treated with ALA 50 or 100 mg/kg, p.o., lithium (Li) 47.5 mg/kg, i.p., or saline. In the 

prevention protocol, mice were pretreated with ALA 50 or 100 mg/kg, p.o., Li 47.5 mg/kg, i.p., or saline for 14 days and between 

days 8 and 14 received d-AMPH 2 mg/kg, i.p. Thirty min after the last drug administration mice were sacrificed, and HC 

dissected and stored at -70°C until experimentation. GSH concentration was analyzed spectrophotometrically by measuring the 2-

nitro-5-tiobenzoic acid formed by the reaction of 5,5'-ditiobis (2-nitrobenzoic acid) (DTNB) with free thiol in the homogenates 

prepared according to a previously described method expressed as ng GSH/g tissue. Statistical analysis was performed using 

ANOVA with Student Newman Keuls as post hoc test and differences were considered when p< 0.05. Results: In both protocols 

(reversal and prevention), d-AMPH treated groups significantly decrease GSH content in HC, while ALA at 50 (prevention 

protocol only) and 100 (prevention and reversal) mg/kg doses was able to increase GSH levels, when compared to d-AMPH, as 

well as Li, used as standard anti-mania drug (Reversal protocol: Control - 934.6 ± 52.5; d-AMPH - 597.6 ± 50.3; ALA 50 - 712.5 

± 40.3; ALA 100 - 1070.0 ± 88.6; Li - 1027.0 ± 75.0; Prevention protocol: Control – 798.9 ± 26.4; d-AMPH - 705.0 ± 42.0; ALA 

50 – 1041.0 ± 70.7; ALA 100 - 981.1 ± 82.6; Li – 1135.0 ± 59.0). 

 

Conclusions: 

 

These findings suggest that ALA at both doses studied is effective in reversing and preventing mania, possibly by an increase in 

GSH levels in the HC using an amphetamine-induced animal model of mania. 
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Objectives: 

 

Schizophrenia is a complex neuropsychiatric disease involving genetic, environmental and developmental aspects. There is 

evidence that insults to the central nervous system very early in life may be related to the development of schizophrenia. 

Individuals with epilepsy are at increased risk of having psychotic symptoms that resemble those of schizophrenia. Prepulse 

inhibition (PPI) of startle reflex, provides an operational measure of sensorimotor gating, and is deficient in schizophrenia 

patients. We investigated the effects of epileptic seizures during a postnatal vulnerable period of brain development, on PPI and 

locomotor activity in rodents tested on post puberal phase. 

 

Methods and Results: 

 

Methods: For induction of status epilepticus (SE) male Wistar rats were isolated from their dams and received intraperitoneal 

injections of pilocarpine hydrochloride, 2% (380 mg/kg; N = 6) in postnatal days (PD) 7, 8 and 9. After each injection, pups were 

observed for the characterization of seizures, duration of SE, and occurrence of tonic episodes. After recovery, they were returned 

to their respective dams and remained undisturbed until next day of experiment. The maternal separation (N = 8) passed by the 

same protocol except that they received intraperitoneal injections of saline solution, 0.9%, in the same volume (1 ml/kg). A third 

group of pups “non handled” (control group, N = 8) was left undisturbed with their dam in the experimental room for the same 

period of time. They were used to assess the effects associated with maternal separation. After weaning, at PD 21, the animals 



were grouped, 4 per cage, according to the treatment received. After puberty, at PD 56, they were tested to PPI when they were 

exposed to 4 types of stimuli: a startle pulse [P-alone: a 120 dB 40-ms broad band burst] and 3 types of prepulses [68, 71 or 77 

dB 20-ms broad band burst] presented 100 ms prior to the startle pulse. During test session, 50 trials (12 P-alone, 8 NOSTIM, and 

10 of each prepulse trial types) were presented in pseudorandom order. Next day, each rat was tested for locomotor activity in the 

open field. During 30 min the number of crossings where registered. All procedures were approved by the ethics committee of the 

Universidade Federal de São Paulo (1603/09). Results: A Two-way ANOVA revealed significant main effect of drug treatment 

[F(2,65)=6,42; p< 0.05 was considered significant. 

 

Conclusions: 

 

Rats treated with pilocarpine as neonates showed deficits in PPI and locomotor activity when tested in adulthood supporting the 

model of schizophrenia as a neurodevelopmental disorder. The literature on the imaging and genetics of schizophrenia and 

epilepsy suggests that neurodevelopment and its abnormalities might represent an organizing framework to understand the co-

occurrence of epilepsy and schizophrenia. 
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Objectives: 

 

Erythroxylum caatingae Plowman belongs to the genus Erythroxylum. It is characterized by the presence of tropane group 

alkaloids, in which stands out the cocaine. The behavioral studies have been responsible for numerous advances in 

psychopharmacology, thus, this study aimed to conduct an investigation of possible pharmacological effects on the central 

nervous system (CNS) in animal models. 

 

Methods and Results: 

 

Swiss mice, adult males and females (n = 8 per dose and sex), weighing 30 to 40g, were treated intraperitoneally (ip) with doses 

of 50, 100, or 200mg/kg of the crude methanol extract Erythroxylum caatingae (EMEC) to evaluate: pharmacological behavioral 

screening, which is characterized by observation of behavioral changes at intervals of 0-30, 31-60, 61-120 and 121-240 minutes 

after the treatments; sleeping time potentiation test wich is induced by pentobarbital administered 30 minutes after these 

treatments, observing parameters as "latency" and "sleeping time"; Open field that consists of placing the animals into a cylinder 

with floor to the observation of marked grooming, rearing, defecation and ambulation. Our protocol was previously analyzed by 

the CEPA LTF/CCS/UFPB and approved under the certificate No.0305/08. In statistical analysis were used ANOVA and 

Student-t tests. In pharmacological behavioral screening were observed suggestive effects of a possible autonomic activity. In the 

test of induced sleep time by sodium pentobarpital was observed a decrease in latency and an increase at sleeping time in animals 

treated with all doses. In the parameters evaluated in the open field, animals treated with a dose of 200 mg/kg of EMEC showed a 

decrease of ambulation and rearing in relation to the control, it was also observed a reduction in defecation, indicating an activity 



similar to drugs with depressant profile. 

 

Conclusions: 

 

Erythroxylum caatingae induced suggestive behavioral changes of CNS depressant drugs in used doses and in the tested duct. 

Keywords: autonomic activit, behavioral, depressant drugs, Erythroxylum caatingae, tropane 
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Objectives: 

 

Aim:Several studies have suggested a link between acute inflammation and depressive behavioral alterations in animal models (J. 

Neur. 31; 739, 2006). We have recently demonstrated that chronic inflammation induced by CFA is accompanied by depressive-

like behavior, which is sensitive to the treatment with classical antidepressant drugs.This work was aimed at evaluating the 

effects of the atypical antidepressant bupropion, the selective COX-2 inhibitor celecoxib, and the analgesic agent dipyrone on the 

inflammatory and depressive responses induced by CFA. 

 

Methods and Results: 

 

Methods and Results: Male Swiss mice were used (N = 8 per group, 25 - 30g). All the experimental protocols were approved by 

the local Ethics Committee (09/00104, PUCRS). To induce chronic inflammation, animals received an intraplantar (i.pl.) 

injection of CFA (50 ìl/paw). The control animals received 50 ìl/paw of PBS. Two weeks after CFA administration, mice were 

submitted to the following tests: (i) paw edema evaluation: the increase in paw volume was measured with plethysmometer (in ìl; 

Ugo Basile); (ii) tail suspension test (TST): this test considers the immobility time (during a 6-min period of evaluation), as an 

index of depressive state. Seven days after the i.pl. injection of CFA, the animals were orally treated with bupropion (30 mg/kg 

and 3 mg/kg), celecoxib (30 mg/kg and 3 mg/kg), or dypirone (30 mg/kg), once a day for 7 days. The repeated treatment with 

celecoxib (30 mg/kg) and bupropion (30 mg/kg) significantly prevented both the depressive behavior (64 ± 7% and 77 ± 6%, 

respectively), and the paw edema formation induced by CFA (17 ± 3% and 68 ± 4%, respectively). Relevantly, the combination 

of sub-threshold doses of celecoxib and bupropion (both at 3 mg/kg) was able to reverse the depressive behavior and the paw 

edema formation induced by CFA (33 ± 6% and 38 ± 6%, respectively). Nevertheless, the oral administration of dipyrone failed 

to significantly affect either the edema formation or the depressive behavior elicited by CFA. 

 

Conclusions: 

 

Conclusion: On the basis of the present findings, it is possible to propose that the combination of anti-inflammatory and 

antidepressant drugs might represent an interesting strategy for treating depressive states, especially in patients with chronic 

inflammatory diseases, unresponsive to the currently available therapy 

Keywords: Inflammation, Depression, Complete Freund's Adjuvant, Celecoxib, Bupropion 
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Objectives: 

 

Epilepsy is a complex neurological disorder that affects approximately 1% of the population worldwide. Currently available 

conventional antiepileptic drugs provide control in only 75–80% of epileptic patients. Presence of numerous adverse effects 

associated with these agents is a major limitation for their long term use. Therefore, the development of a novel antiepileptic 

agent with better efficacy and minimal adverse effects is of paramount importance for medical research. Calcium ions (Ca2+) 

play an important role during epileptogenesis. It has been noticed that an increase in Ca2+ influx in the cell triggers seizurogenic 

activity in the neurons. Trimetazidine used in the treatment of ischemic diseases preserves the functioning of ion pumps and 

transmembrane flow of calcium, sodium and potassium in maintaining cellular homeostasis. The literature has shown that 

trimetazidine has anti-inflammatory and antioxidant properties in several experimental animal models. The present work aims to 

study the effects of trimetazidine alone or combined with phenobarbital in the seizure model induced by pilocarpine and 

determine their effects on neurodegeneration involved in the pathophysiology of this disease. 

 

Methods and Results: 

 

Male Swiss mice, 20-30g received trimetazidine (TMZ 5, 10 and 20 mg / kg, ip), phenobarbital (FEN 10 and 30 mg / kg, ip), an 

association TMZ + FEN (5 TMZ mg / kg, ip + FEN 10 mg / kg, ip), clonazepam (CNZP 0.5 mg / kg, ip) or saline - 0.9% NaCl, ip 

for seven days. 60 min after the last injection of drug or vehicle was administered pilocarpine 400 mg / kg, sc and the animals 

were subjected to behavioral tests and pathological examinations were performed. TMZ reduced the number of deaths at all doses 

tested, however the highest dose (20 mg / kg) showed best effect, increased the latency of seizures in 45% (7.81 ± 0.32(6)) 

compared with control (11.32 ± 0.61(10)) led to absence seizures in 17% of the animals, reduced the occurrence of status 

epilepticus in 33% and 40% of animals protected from death. The association TMZ + FEN increased the latency of seizures in 

109% (16.35 ± 0.90(6)) compared to control, led to absence seizures in 66% of the animals, reduced the occurrence of status 

epilepticus in 60% and 83% protected animal death. 

 

Conclusions: 

 

These results suggest that trimetazidine possesses anticonvulsant activity in seizure model induced by pilocarpine in mice, 

possibly due to its modulatory action on calcium channels. However, further studies are needed to clarify the mechanism of 

action of trimetazidine in epilepsy. 
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Objectives: 

 

Neuropeptide S (NPS) is a recently identified peptide, which is the endogenous ligand of a G-protein coupled receptor named 

NPSR. This peptide is involved in the modulation of several central biological functions, such as locomotion, anxiety, pain, food 

intake, and motivational behaviors. Distinct research groups have showed the hyperlocomotor effect of NPS in rodents. Studies 

suggest that the hyperlocomotion is mediated by NPSR receptors, and seems to be modulated by adenosine, dopamine and CRF 

signaling pathways (for a review: Med Res Rev., 30(5):751-77, 2010). However, no information is still available about the 

potential therapeutics effects of NPSR ligands in Parkinson disease. The present study aimed to investigate the locomotor effects 

of NPS in mice intracerebroventricularly (icv) treated with a dopaminergic toxin, 6-hydroxydopamine (6-OHDA). 

 

Methods and Results: 

 

Female Swiss mice (30-35 g) were subjected to an esterotaxic surgery to implant a cannula into the left lateral ventricle (icv; 

stereotaxic coordinates: AP -0.6; ML +1.1; DV -1.0 mm). Before and after surgery, animals were housed in groups of maximum 

ten per cage (33x40x17 cm) with food and water ad libitum, and under constant temperature (23±2ºC), and a 12-h light/dark 

cycle (lights on at 06:00 h). The day after surgery, 6-OHDA, 50μg/2μl, was icv injected after the administration of nortriptyline 

(30 mg/kg, ip), which was employed to protect noradrenergic fibers. Three days after 6-OHDA injection, animals were icv 

injected with NPS (0.1 nmol, 2μl) or saline, and the distance moved (m) during 30 min of observation was assessed in the open-

field test, which was made of formica (60x60x60 cm). Animal‟s behavior was registered with a videocamera and images were 

analyzed by using the software Any-Maze (Stoelting, USA). Our findings showed that NPS 0.1 nmol, under our experimental 

conditions, did not affect per se the distance moved during the last 15 min of observation (C=37.6±5.3, N=8; NPS=44.0±4.4, 

N=8). The administration of 6-OHDA slightly decreased the distance moved, particularly in the last 15 min of observation, but it 

did not reach the statistical significance (C= 37.6±5.3, N=8; 6-OHDA=24.8±5.4, N=8; p=0.06, Mann-Whitney). Interestingly, the 

administration of NPS, 5 min prior to the test, restored the hypokinesia induced by 6-OHDA, reaching the statistical significance 

(6-OHDA= 24.8±5.4, N=8; 6-OHDA+NPS=42.3±5.2*, N=10; *P=0.05, Student t-test). 

 

Conclusions: 

 

These findings suggest that NPS, in an inactive dose, can restore hypokinesia induced by the partial lesion of dopaminergic 

pathways in the central nervous system. Taken together, this is the first evidence of the therapeutics potential of NPS to the 

treatment of Parkinson disease. Further studies aiming to investigate the mechanisms by which NPS is restoring locomotor 

deficits in an animal model of Parkinson disease is under investigation by our research group. 
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Objectives: 

 

Reversible inactivation of the rat ventral portion of medial prefrontal cortex (vMPFC), composed by the prelimbic (PL) and 

infralimbic (IL) portions induces anxiolytic-like effects in animal models based on associative learning, while in situations 

involving innate fear induces anxiogenic-like effect. The nitric oxide (NO) seems to mediate the aversive behavior mediated by 

vMPFC in animal models based on associative learning. The involvement of NO in animal models of innate fear, however, was 

not investigated. The present study, therefore, was conducted to verify how NO in the vMPFC, in either PL or IL portions, can 

modulates the rat behavior in an innate fear paradigm, the elevated plus maze (EPM). 

 

Methods and Results: 

 

Male Wistar rats (240-270 g) bilaterally implanted with cannulae aimed at PL or IL received microinjections of saline (0.2 

µL/side; n=5 and 8 for PL and IL, respectively), N-propyl-L-arginine (neuronal NOS inhibitor; 0.08 nmol; n=9 and 8) or 2-(4-

Carboxyphenyl)-4,4,5,5-tetrame thylimidazoline-1-oxyl-3-oxide (NO scavenger, c-PTIO; 2 nmol; n=8/both) and after 10 minutes 

were submitted to the EPM for evaluation of the percentage of entries (Peoa) and time (Ptoa) spent in the open arms. N-propyl or 

c-PTIO administrations into the PL evoked significant decrease in both Ptoa (F2,19=6.01, P=0.009) and Peoa (F2,19=3.6, 

P<0.05). 

 

Conclusions: 

 

The results show that inhibition of NO formation or NO scavenging can induce anxiogenic-like effect in PL similar to 

inactivation of vMPFC in innate fear models, but anxiolytic-like effect in IL portion, contrasting with inactivation results. This 

last observation suggests that inhibition of other neurotransmitter systems could be involved in the effects observed after 

reversible blockade of vMPFC. Together, the results suggest that nitrergic system in IL or PL differently modulates anxiety 

behavior in an animal model based on innate fear, the EPM. 
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Objectives: 



 

Inhibition of nitric oxide synthase (NOS) in the dorsolateral periaqueductal gray (dlPAG) induces anxiolytic-like effect in the 

elevated plus maze (EPM). Similar anxiolytic effects in this structure occur after stimulation of cannabinoid CB1 receptors. 

Althought NO and cannabinoids can facilitate and inhibit, respectively, glutamate release, a possible interaction between these 

two systems has not yet been tested. Therefore, the aim of the present study was to investigate if facilitation of CB1-mediated 

neurotransmission and inhibition of NO pathway in the dlPAG would interact in rats submitted to the EPM. 

 

Methods and Results: 

 

Male Wistar rats (5-13/group) with cannulae aimed at the dlPAG received microinjections of n-propyl-L-arginine (neuronal NOS 

inhibitor - npa; 0.1, 1, 10, 50 or 100 nmol). Other groups received a first microinjection of vehicle (200 nL) or AEA (0.1, 0.5 or 

5.0 pmol) followed, 5 min later, by vehicle or npa (0.1, 10 or 100 nmol). Ten min after the last injection the animals were 

submitted to the EPM for evaluation of the percentage of entries (Peoa) and time (Ptoa) spent in the open arms. 1 and 10 nmol of 

npa increased Peoa, while 100 nmol decreased it (F5,41=8.16; Duncan, P0.05). The higher and ineffective dose of AEA (5.0 

pmol) blocked the anxiogenic effect of npa (100 nmol) (logPeoa: F3,28=7.9, P=0.001; logPtoa: F3,28=3.9, P=0.02, Duncan ), 

suggesting once more the functional interaction between the systems. 

 

Conclusions: 

 

Our results suggest that there is a complex functional interaction between the cannabinoid and nitrergic systems in the dlPAG that 

may involve modulatory effects on neurotransmitters systems such as glutamate and GABA that play opposite roles in this 

region. 
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Objectives: 

 

Exercise is proposed as neuroprotective to neurodisease and its effects are related with insulin signaling as showed by our group. 

In addition exercise improves the mitochondrial activity by increase the H2O2 production induced by succinate to activate the 

mitochondria, however exercise increase the scavenger activity of brain. Animals treated with intracerebroventricular (i.c.v.) 

streptozotocin (STZ) have been proposed as an experimental model for Alzheimer‟s disease (AD). Additionally, i.c.v. STZ 

caused impairment in learning and memory in a dose and time dependent manner. Moreover, STZ icv alters calcium-binding 

protein beta, S100 beta a marker to astrocyte injury. Objective: The aim of this work was evaluate the effects of exercise on STZ 

i.c.v. mice in spatial and recognition memory, produced of H2O2 in synaptossomes and S100 beta. 

 

Methods and Results: 

 



STZ (1mg/kg or 3mg/kg) or saline was injected i.c.v in both hemispheres. After 3 days animals of surgery mice (Two-month-old 

CF1 mice) were divided into a sedentary group and a voluntary exercise group, which had free access to a running wheel (n=10-

12 per group).In order to evaluate the cognitive effects of exercise and STZ i.c.v. treatment we performed object recognition and 

WMT(University Ethics Comittee number 18650). In the object recognition task both saline groups showed the same 

performance. However the dose of 1mg/kg SYZ i.c.v. was harmful to recognition memory only in exercise animals. The dose of 

3mg/kg STZ i.c.v. caused impair in recognition memory in both groups. In the water maze task exercise animals showed improve 

in spatial memory in both acquisition and retrieval phase. Again the lower dose of STZ i.c.v. (1mg/kg) caused impair in cognition 

performance only in exercise animals. This dose did not cause any effect in cognition performance in sedentary animals. The 

higher dose of STZ i.c.v. (3mg/kg) cause impair in both groups sedentary and exercise groups. The mitochondrial activity was 

increased by exercise in synapatossome. Insulin incubated in synaptossome decreased the H2O2 production induced by succinate 

in both groups in a dose dependent manner. However the effects in exercised group were more prominent (38% exercise and 26% 

sedentary). STZ i.c.v in both doses used in our work abolished the effect of insulin in synaptossome in decreased H2O2 

production. Moreover STZ i.c.v at 1 and 3mg/kg to four weeks decreased the H2O2 production at basal levels in exercised 

animals. Moreover STZ i.c.v 3mg/kg increased the serum levels of S100 beta in both groups sedentary and exercise. Statistical 

analyses: In object recognition we performed Mann-Whitney U test. In water maze task (WMT) in the acquisition phase we 

performed repeated measures analyses. To retrieval phase in MWT and biochemistry analyses we used one-way ANOVA. P 

 

Conclusions: 

 

In this work we demonstrated that voluntary exercise increased the sensibility to cognitive deficits in a sporadic Alzheimer‟s 

disease induced by STZ i.c.v. and these effects could be related with insulin signaling in mitochondria in brain. 
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Objectives: 

 

Consumption of low to moderate doses of alcohol can escalate aggressive behavior in a significant group of animals. In mice, this 

effect of alcohol can be reduced by systemic administration of CRF1 receptor antagonists. The present study investigated the role 

of the dorsal raphï¿½ nucleus (DRN) as a neurobiological site of action for the effects of CRF receptors on alcohol-related 

aggression. We further tested the involvement of serotonin (5-HT) in these effects, by assessing serotonin function in the DRN-

prefrontal cortex pathway. 

 

Methods and Results: 

 

Male mice were trained to orally self-administer alcohol or water. They were then repeatedly tested for aggression towards a male 

intruder after consuming either 1.0 g/kg alcohol or water. Separate groups of mice (n=8-12 animals for each experiment) were 

implanted with a 26-gauge guide-cannula into the DRN, and then received intra-DRN infusions of drugs targeting CRF1 

receptors (antagonists CP-154526 or MTIP), immediately after consuming alcohol or water, and were tested for aggressive 

behavior. A 5-HT1A agonist, 8-OH-DPAT was also co-administered with CP-154526 into the DRN. Finally, extracellular 5-HT 



concentrations were determined in the prefrontal cortex, using in vivo microdialysis with HPLC detection, in mice that consumed 

alcohol and then received a CP-154526 microinjection into the DRN. There was an overall enhancement of aggressive behavior 

after the consumption of 1.0 g/kg alcohol when compared to water (approximately 40% increase in attack bites and sideways 

threats relative to water-control levels, in all experiments; p 

 

Conclusions: 

 

The present results suggest that the DRN is a critical site for CRF1 receptors to modulate alcohol-heightened aggression. CRF1 

antagonists (CP-154526 and MTIP) preferentially and selectively prevented alcohol-escalated aggression when infused into the 

DRN. The abolishment of the anti-aggressive effects of CP-154526 by the co-administration of 8-OH-DPAT suggests the 

involvement of 5-HT function in these effects. Indeed, the in vivo microdialysis results confirm a modulation of 5-HT output in 

the prefrontal cortex by CRF1 receptors in the DRN. Overall, these data suggest that increased 5-HT levels in the prefrontal 

cortex are associated with the anti-aggressive effects of CRF1 receptor antagonists. 
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Objectives: 

 

The cholecystokinin (CCK) acts in hippocampus by increasing the LTP phenomenon and thereby improving the process of 

learning and memory. This effect was found mainly in cognitive-impaired animals. Our goal was to evaluate if acute CCK 

treatment was able to improve the performance of healthy animals on a high demand Morris water maze experiment.  

 

Methods and Results: 

 

Twenty-six adult male Wistar rats were submitted to a 3-day protocol treatment of a daily CCK4 injection (n=14; 3 nmol/kg; ip) 

or saline (n=12). Twenty min after the injections, the animals were submitted to a practice period (practices 1, 3 and 5) on a two-

meter diameter Morris water maze. Other practice periods happened 60 min later (practices 2, 4 and 6). In each practice, platform 

reach latency was evaluated and the initial quadrant varied. Forty-eight hours later, the platform was removed and all the animals 

were exposed to the maze and the time spent at the correct quadrant was measured during two min. A significant decrease was 

observed at the platform reach latency of CCK4 treated animals when comparing practice 1 (91.14 ± 9.8) to practice 4 (41.0 ± 

9.5; p=0.0011) and practice 2 (73.25±10.7) to practice 5 (47.58±10.6; p=0.05). Those comparisons were made considering the 

practices with the same initial quadrant. There were no statistical significance using the same comparisons on control group, but 

the CCK4 group showed lower latencies than controls in most trials. 

 

Conclusions: 

 



The ip CCK injections have not been able to improve spatial learning in a remarkable manner. However, considering the fact that 

health animal were used, this mild performance improvement suggests a mnemonic role for CCK4. Other doses will still be 

tested.  
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Objectives: 

 

In order to evaluate chronical effects induced by methylphenidate (MPD) in animal models to AD/HD, during adolescence, we 

measured DAT activity after 30 days of MPD exposition in adult life P65 (65 days after birth). 

 

Methods and Results: 

 

Methods: Wistar (W) and SHR rats in P25 were administrated daily with a single dose of MPD (5mg/kg) per gavages for 30 days 

control group received vehicle during the same time. At P65 (after 10 days of abstinence) the animals were sacrificed and their 

frontal cortex (CTX) and midbrain (MID) were dissected. Dopaminergic activity in these regions was measured by 3H-Dopamine 

uptake. The results were analysed using one-way ANOVA followed by Bonferroni post-test and expressed as mean ±SEM. 

Statistical significance was achieved when pResults: The [³H] Dopamine uptake is reduced in SHR control group compared to 

Wistar control group for both regions CTX (107.4 versus 182.3 ± 9.082 ± 8.397; fmol/mg / h, n =6) and MID (133.4 ± 13.58 

versus 182.3 ± 12.16 fmol/ mg / h, n = 6). [³H]Dopamine uptake during an acute treatment with MPD in P65, was reduced in 

CTX (52.67 ± 11.20 versus107.4 ± 9.082 fmol /mg / h, n = 6) similarly to MID (62.50 ± 6.652 versus 133.4 ± 13.58; fmol /mg / 

h, n = 6). After 10 days of abstinence to MPD, [³H]Dopamine uptake levels are similar in CTX (177.3 ± 19.55fmol/mg/h) as well 

as MID (182.3 ± 12.16 fmol /mg /h, n = 6, respectively). The challenge to MPD after 10 days of abstinence did not alter the 

uptake of [³H]Dopamine in CTX and MID. 

 

Conclusions: 

 

Chronic exposure to MPD during adolescence can alter neurochemical dopaminergic circuitry in adult life and can contribute to 

addiction to psychostimulants. 
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Objectives: 

 

Evidence suggests the involvement of the CRF system and high corticosterone levels in stress-related psychiatric disorders like 

anxiety and major depressive disorders. Corticotropin-releasing factor (CRF), acting through its receptors CRF1 and CRF2, is the 

neuropeptide responsible for initiating the endocrine, autonomic, and behavioral responses to stress. While the CRF1 is linked to 

anxiety, the CRF2 activation can result in anxiolytic or anxiogenic functions depending on when the animal is tested and, 

possibly, where the receptor is localized. The aim of this work was to investigate the influence of stress on brain CRF2 mRNA 

levels and whether this was related to anxiety and depression-like behavior in rats. 

 

Methods and Results: 

 

Adult male Wistar rats (300-350g) were randomly assigned to either the control or chronic unpredictable stress (CUS) group. 

CUS paradigm was applied as described in Munhoz et al. (J. Neurosci.; 26; 3813, 2006). For the CRF2 mRNA expression, twenty 

four hours after the last stress session, animals were anesthetized with chloral hydrate (35%, 1mL, i.p.) and perfused via 

ascending aorta with saline followed by 4% formaldehyde. Radiolabeled 35S anti-sense cRNA copies were synthesized for in situ 

hybridization procedure. The quantification was done by integrated optical density (IOD) using Image-Pro® Plus software. For 

behavioral tests, another set of animals were used. Depression-like behavior (anhedonia) was evaluated by sucrose preference test 

and elevated pluz maze (EPM) was used to analyze anxiety. Five days prior CUS, the rats were allowed to consume 1% (w/v) 

sucrose/water solution or tap water in their home cage. 24 hours prior (for baseline consumption) and 24 h later (test day) CUS 

protocol, animals were deprived of food and water for 5 h, and then presented with two bottles containing either tap water or the 

sweet solution. The 1 h intake was measured by weighing the bottles before and after the test. Forty eight hours after the last 

stress session, animals were submitted to EMP for 5 minutes. The time spent in the open and closed arms were recorded by an 

experienced observer (EthoVision). Levels of plasmatic corticosterone were determined after 24 and 72 hours the last stress 

session using the EIA kit (Assay Designs). CUS increased CRF2 mRNA levels in some limbic regions (p 

 

Conclusions: 

 

Fourteen days of CUS increased CRF2 mRNA levels in rat limbic regions but this effect was not related to induction of 

depression or anxiety-like behaviors. 

Keywords: chronic unpredictable stress, CRF receptor, behavior  

Financial Support: FAPESP and CNPq 

 

 

 

Resumo:23-135 



EVALUATION OF ANXIOLYTIC ACTIVITY OF THE MONOTERPENE LINALOOL OXIDE IN MICE 
 

Torres, P. D. A. 
1
; Souto-maior, F. N. 

1,2
; Pereira, W. B. 

1
; Salgado, P. R. R. 

1
; Paulo, L. L. 

1
; Sousa, D. P. 

D. 
3
; Morais, L. C. S. L. D. 

1
; Almeida, R. N. 

1
  

1
 Lab. de Tecnologia Farmacêutica/Univers. Federal da Paraíba, UFPB 

2
 Unid. Acadêmica de Saúde/ Univers. Federal de Campina Grande, UFCG 

3
 Departamento de Fisiologia/ Univers. Federal de Sergipe, UFS 

 

 

 

Objectives: 

 

The linalool oxide (OXL) is a monoterpene derived from linalool found in some species of herbs (Phytomedicine, 16; 303-307, 

2009). Recent studies have shown that linalool may potentiate sleep induced by pentobarbital, decrease the thermal sensor body 

and decrease locomotion (without affecting the coordination) in mice (J. Ethnopharm., 24; 440-443, 2009). The present study 

evaluated the possible anxiolytic activity of OXL in experimental models. 

 

Methods and Results: 

 

Swiss alabino male mice, weighing 25 to 35 g and approximately 3 months, were divided in groups with 8 animals in each. All 

animals were treated intraperitoneally. In pharmacological screening was evaluated the possible behavioral changes of OXL 

treatment at doses of 50, 100 and 150 mg/ kg for 30, 60, 120, 180 and 240 min after administration, compared to control group. 

The elevated plus maze test was the other methodology employed which, were evaluated the number entries and spent time in 

open arms and closed arms during 5 min, 30 min after administration. In the screening, were observed any behavior changes such 

as: increased ambulation and analgesia. In the elevated plus maze the OXL treatment induced a significant increase in the entries 

number (10.63±1.117) vs controle (7.5±0.6) and spent time in open arms (95,29±10.56) vs controle (64.00±8.671) at doses of 150 

mg/kg, respectively. We also observed a significant decrease in the spent time in closed arms (132.0±8.536) vs controle 

(165.8±8.992). 

 

Conclusions: 

 

According to these results we conclude that the OXL treatment led to behavioral changes, indicative of Central Nervous System 

depressant action and evidence of anxiolytic effects. 
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Objectives: 



 

The objective of present study was to evaluate the neuroprotective effects of ubiquinone (UQ) in rats, against the observed 

oxidative stress histopathological changes caused by seizures induced by pilocarpine. 

 

Methods and Results: 

 

Wistar rats were treated with either 0.9% saline (i.p. control group), UQ (5, 10 or 20 mg/kg, i.p., UQ5, UQ10 and UQ20 groups), 

pilocarpine (400 mg/kg, i.p., P400 group), or co-administration of pilocarpine with UQ group rats 30 min prior to P400 

administration. After the treatments all groups were observed for 24 h. Pilocarpine induced the first seizure at 35.00 ± 0.70min. 

All the animals of the P400 group studied showed generalized tonic-clonic convulsions with status epilepticus (SE), and 40% 

survived the seizures. All animals pretreated with the ubiquinone selected for this study were observed for 24 h after pilocarpine 

injection. The behavioral alterations, such as peripheral cholinergic signs (100%), tremors (50%), staring spells, facial 

automatisms, wet dog shakes, rearing and motor seizures (60%), became obvious within the first 1–2 h, and finally develop in a 

long-lasting SE (60%). When administered at the dose of 5 mg/kg before pilocarpine, ubiquinone had no effects on the rates of 

seizures (p>0.05) and survival (p>0.05), but increased (97%) latency to the first seizure (69.00 ± 0.65 min) [p 

 

Conclusions: 

 

Our results strongly support the hypothesis that oxidative stress occurs in hippocampus during seizures induced by pilocarpine, 

this fact indicates that brain damage induced by oxidative process plays a crucial role in pathogenic consequences. Our results 

also suggest that ubiquinone may exert significant neuroprotective effects, which may be useful to delineate a new formulation 

for treatment of neurodegenerative diseases. 
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Objectives: 

 

Buspirone is a partial agonist on the 5-HT1A receptor. This drug has a pharmacologically active metabolite, which can contribute 

to treatment of neurodegenerative diseases. Recently, several studies have examined the role of oxidative stress during 

pilocarpine-induced seizures, possibly via the of free radicals formation. Oxidative stress is attractive as a possible mechanism of 

pilocarpine-induced seizures for many reasons. Based on this evidence, the objective of present study was to determine wheter 

buspirone is able to exert anticonvulsant effect, alter lipid peroxidation and nitrite formation observed prior to pilocarpine-

induced seizures. 

 

Methods and Results: 

 

In a set of experiments, the animals were divided in four groups. The first and second group were treated with buspirone (5 

mg/kg, i.p., n= 24) or 0.9% saline (i.p., n=36) and 30 min later, they received pilocarpine hydrochloride (400 mg/kg, i.p.), and 30-

min interval rats were observed for the occurrence of any change in behavior. The treatments previously described represent the 

BUSP plus P400 and P400 groups, respectively. The third and fourth groups received 0.9% saline (i.p., n=36, control group) or 



buspirone alone (5 mg/kg, i.p., n=36, BUSP group). After the treatments, the animals were observed during 1 h. The survivors 

were sacrificed by decapitation and their brains dissected on ice to remove hippocampus for determinations of lipid peroxidation 

level and nitrite formation. Lipid peroxidation levels in all groups were analyzed by measuring the thiobarbituric-acid-reacting 

substances (TBARS) in homogenates, as previously described. To determine nitrite contents of all groups, the 10% (w/v) 

homogenates were centrifuged (800 x g, 10 min). The supernatants were collected, and nitric oxide production was determined 

based on the Griess reaction. P400 group showed generalized tonic-clonic convulsions (60%) with status epilepticus (SE), and 

50% survived the seizures. Pilocarpine induced the first seizure at 34.93 ± 0.63 min. All animals pretreated with the buspirone 

manifested alterations in behavior, such as peripheral cholinergic signs (100%), tremors (50%), staring spells, facial automatisms, 

wet dogs shakes, rearing and motor seizures (25%), which develop progressively within 1-2h into a long- lasting SE (25%). Lipid 

peroxidation was markedly increased in P400 group compared with control group. During acute phase of seizures induced by 

pilocarpine was observed a significant (86%) increase in TBARS, when compared with the control. Seizures induced by 

pilocarpine produced a significant increase in hippocampal nitrite content of 58%, when compared with control group. 

Pretreatment with buspirone can produce a decrease in lipid peroxidation and nitrite levels. 

 

Conclusions: 

 

The seizures induced by pilocarpine are prevented by buspirone, suggesting a role of free radical in controlling of installation and 

propagation of seizures. Moreover, future studies must be provided to clarify the action mechanism of buspirone 

Keywords: Buspirone, Hippocampus, Oxidative stress, Pilocarpine, Seizures 
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Objectives: 

 

During the first two postpartum weeks, lactating rats show high levels of maternal care and pronounced aggression towards male 

intruders. This is a neurodevelopmental sensitive period when pups are susceptible to environmental events, such as stress and the 

quality of maternal care. Neonatal events may have short and long-lasting effects on the animal behavior and neurobiology. Infant 

rats learn the odor characteristics of their mother developing a preference for this familiar odor by associating maternal care and 

the mother‟s odor. The study of play behavior (PB) is also useful to analyze the ontogeny of social behavior. We investigated if 

the Social Instigation (SI) alters the maternal behavior, the recognition of maternal odor and the PB of the pups. 

 

Methods and Results: 

 

In this study 23 nulliparous female Wistar rats were used. After delivery, each litter was culled to eight pups and divided in two 

groups: SI (N=12) and Control (C) (N=11). The SI was performed at the 2 and 5 postpartum day (PD), and consisted of placing a 

perforated glass cylinder containing a male ("instigator") for 5 min in the center of the female resident's home cage. At the end of 

this period the cylinder with the male was removed and after another 5 min one male rat ("intruder") was confronted with the 

female, without a glass cylinder, for 10 min. The C group was left undisturbed. The maternal behavior was analyzed at 1, 3, 4 and 



6 PD. At the 7 PD was realized the Nest Odor Preference test (NOP), where the pups were tested in a two-odor choice between 

the areas with nest or fresh bedding. The PB was analyzed at the 30 PD according to previous works. SI dams remained less time 

off the nest (OFF) (p 

 

Conclusions: 

 

These results showed that the SI paradigm, which is used to study maternal aggression towards intruders, also alters maternal 

behavior towards their litter. The decreased OFF frequencies of SI group can be interpreted as the behavior of the dams in a more 

dangerous environment compared to C group. The SI can also be considered as a new model of early intervention because it can 

program the behavior of neonatal rats and probably their underlying neurobiology. The decreased search for nest bedding seen in 

SI pups may be due to the lower OFF frequencies of their mothers, because this increase in the time that the mother stays in 

contact with their pups can alter the relationship between them. The decreased NOP and PB seen on SI pups can also be thought 

as an early social behavior impairment caused by SI (similarly to what is found in other types of neonatal interventions) and also 

as a decreased behavioral activity to prevent life risk in a more dangerous environment. 
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Objectives: 

 

The stanniocalcins (STC‟s) STC1 and STC2 are glycoproteins first identified in teleostean fishes as a hormone secreted by the 

corpuscles of Stannius with the function of avoiding hypercalcemia. These hormones are expressed in a variety of tissues in 

higher vertebrates too, but they seem to have autocrine and paracrine actions instead of the classical endocrine response found in 

fishes. The metabolic function of these hormones remains unknown. Previous studies in our laboratory found an inhibitory effect 

of these hormones on gluconeogenesis. Thus the purpose of this study was to analyze the effects of the human isoform of STC1 e 

STC2 on the glycolytic pathway. 

 

Methods and Results: 

 

We used male rats (Rattus norvegicus, n = 8) of 300 ± 50 g obtained from the ICBS-UFRGS CREAL. All animal procedures used 

in this study were in accordance with the principles of the Brazilian College of Animal Experimentation (COBEA), and the 

experimental protocol was approved by the Animal Care Committee of UFRGS. The rats were killed by decapitation and the 

gastrocnemius muscle and liver were excised, weighed and placed in Petri dishes with cold bicarbonate buffer, pH 7,4. The 

tissues were then sliced and incubated at 37ºC with different doses of STC1 and STC2 (0.01ng/ml; 0.1ng/ml; 10ng/ml and 

100ng/ml) with 0.15 μCi of 1-[14C]-2-deoxy-D-glucose (39 mCi mmol-1; Amersham International) for determination of glucose 

uptake. For glucose oxidation the tissues were incubated in 500 μL incubation buffer in 0.15 μCi [U-14C]glucose (230 mCi 

mmol-1, Amersham International) plus 5 mM glucose. The incubations were performed in a Dubnoff incubator with constant 

shaking for 1 h for glucose uptake and 2 h for glucose oxidation. The statistical analysis was performed by one- way ANOVA 

(p0,05). In liver, the formation of 14CO2 (µM.G-1.h-1) was reduced (p 



 

Conclusions: 

 

The hormone STC2 seems to be involved in glucose metabolism, inhibiting the oxidative pathway. On the other hand, STC1 did 

not affect the glucose uptake or oxidation in rat muscle and liver. Further studies to evaluate the enzymatic activity involved in 

the glycolitic pathway and lipid synthesis from glucose are needed to identify the actions of the STC2 hormone on glucose 

metabolism. 
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Objectives: 

 

This study investigated the effect of omega3 on metabolic parameters and oxidative stress in streptozotocin-induced diabetic rats.  

 

Methods and Results: 

 

Male Wistar rats were randomly divided into 6 groups with 8 rats per group. Diabetes was induced by a single i.p. injection of 

streptozotocin (70 mg/kg body weight). 72 hours after streptozotocin injection, plasma glucose concentration was measured. A 

plasma glucose level > 250mg/dl was considered indicative of diabetes. The animals were treated with omega3 p.o. (4g/Kg body 

weight) in a final volume of 1mL. The animals were divided into six groups: CO received 1 mL of saline solution; CO + O15, e 

CO + O30: received 1 mL of omega3 for 15 and 30 days respectively; DM: received 1 mL saline solution; DM + O15 and DM + 

O30: received 1 mL of omega for 15 and 30 days respectively. After treatment, animals were anesthetized and blood was 

collected of orbital plexus for analysis of glucose, triglycerides and cholesterol (mg/dL). The liver and bowel were removed, 

frozen and stored for biochemical analysis: concentration of thiobarbituric acid reactive substances (TBARS, nmoles/mg protein) 

and superoxide dismutase (SOD) activity (USOD/mg protein) measuring. Means and SEM were calculated. Data were analyzed 

using ANOVA. Post hoc comparisons were carried out using the Newman Keuls test. Statistical significance was set at p< 0.05. 

SPSS version 13.0 statistical software was used. Glucose (Co=117,7±14,1; DM=514,2±31,2)and triglycerides levels 

(Co=50,4±10,5; DM=218,2±41,1) increased in diabetic rats when compared to control animals. Treatment with omega3 did not 

reduce glucose in diabetic animals, but decreased the triglycerides level in DM+O30 (117,4±20,4). There was no significant 

change in total cholesterol. In liver, diabetic animals (0,380±0,07) and those treated with omega3 (DM+O15=0,328±0,07; 

DM+O30=0,359±0,09) showed an increase in oxidative damage, but the animals treated with omega3 for 15 days showed an 

increase in SOD activity (Co=13,59±0,8; DM+O15=18,65±0,08). In bowel, all groups showed increased lipid peroxidation with 

no significant change in SOD activity.  

 

Conclusions: 

 



Treatment with omega3 does not improve blood glucose, but reduced the triglycerides level after 30 days of treatment. Treatment 

with omega3 seems to decrease oxidative stress in the liver at 15 days but at 30 days this effect has not been observed. Intestine 

was not protected by treatment with omega3.  
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Objectives: 

 

The “human ration” initially was developed with the purpose to be used as a food complement. It is composed of cereals, 

soybean, seeds and others. However, nowadays, it is being used in obesity treatment for weight loss. The aim of this study is to 

evaluate the effect of the “human ration” consumption to reduce the corporal weight, serum glucose and abdominal white fat in 

rats. 

 

Methods and Results: 

 

65-day-old male Wistar rats were housed in collective cages in a controlled environment during 60 days and divided in four 

groups (n=8/group): 1) Casein(CAS) - balanced chow with casein (AIN93M); 2) CAS/HR –balanced chow added with “human 

ration” (10%); 3) CASHF- casein high fat chow (20% of animal fat); 4) CASHF/HR- casein high fat chow added with human 

ration (10%), fed ad libitum. The human ration was obtained in the local market of the City of Niteroi, randomly chosen amongst 

the several brands available. The animals‟ body weight and chow consumption was observed weekly. At the end of the study the 

animals were fasted for 6 hours before decapitation under anesthesia. Caudal blood was collected for analyses of serum glucose 

with accue check active strips. The liver and abdominal white fat was weighted. All data is presented as means and standard 

deviation. ANOVA with Tukey post-test was performed and p values of less than 0.05 were considered significant. All 

procedures were approved by the Federal Fluminense University‟s ethical committee for animal experiments.The daily chow 

consumption (g) was lower (p 

 

Conclusions: 

 

In conclusion, this study showed that the consumption of human ration did not promote satiety, corporal weight loss neither 

abdominal white fat when the diet is offer ad libitum. In addition, there was no effect of “human ration” consumption on the 

blood glucose level. 
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Objectives: 

 

Cancer is considered the largest public health problem in many countries and the most common manifestation of the progress of 

malignant disease is cachexia. Cachexia in cancer is characterized by severe weight loss, due to the predominance of catabolism 

and anorexia, and several metabolic abnormalities. Among the hepatic abnormalities observed in rats with Walker-256 tumor, a 

fast-growing carcinossarcoma, is the reduction in glucagon response to glucose catabolism (glycolysis). Thus, the aim of this 

study was to evaluate the hepatic response to cyclic adenosine monophosphate (cAMP), which acts as a second messenger of 

glucagon on glycolysis. The hepatic response to N6-monobutiril-cAMP (N6-MB-cAMP), a synthetic analogue of cAMP which is 

not degraded by phosphodiesterase 3B (PDE3B) at glycolysis were also evaluated. 

 

Methods and Results: 

 

In the experiments were used male Wistar rats (220 to 230g, 4 to 8 animals by group), infected or not (control) of Walker-256 

tumor. For tumor implantation, 8x107 Walker-256 cells were inoculated subcutaneously in the right rear flank of the animals. 

Control rats were inoculated with PBS (phosphate buffered saline) in the same place. The hepatic response to cAMP and N6-MB-

cAMP was evaluated in liver perfusion in situ of the animals at the 5th and/or 12th days of tumor and controls. To this, livers of 

animals with 24 hours of food deprivation were subjected to perfusion containing glucose (20mM) in the absence or presence of 

cAMP (6mM) or N6-MB-cAMP (1mM). The samples of effluent perfusate of liver were collected at intervals of 2 minutes, to 

determine hepatic production of lactate and pyruvate, and glycolysis. Glycolysis was measured as the sum of the hepatic 

production of pyruvate and lactate. The results, presented as mean ± SEM of the areas under curves (AUCs), were analyzed by 

One-Way ANOVA followed by Newman-Keuls test or by t Student test, adopting significance level of 5% (p 

 

Conclusions: 

 

In summary, the results indicate that rats bearing Walker-256 tumor present reduced hepatic response to cAMP at glycolysis, 

since at the 5th day of tumor development which is probably not resulting of increasing activity of PDE3B, whereas the N6 -MB-

cAMP, which is not degraded by PDE3B, also had no effect at glycolysis. 

Keywords: cancer, cachexia, Walker-256 tumor, cyclic adenosine monophosphate (cAMP), hepatic glycolysis  
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Objectives: 

 

High fat and high sucrose diets have been considered as factors influencing the development of chronic liver inflammation 

associated with obesity. Other evidence suggests that high fat diets can directly induce inflammatory signaling in the liver even in 

the absence of obesity. The pathophysiological mechanisms that determine inflammation in liver tissue have been associated 

mainly to excessive accumulation of fat in the liver, recruitment of inflammatory cells and release of proinflammatory cytokines. 

In this context, the objective of this study was to evaluate the impact of high fat or high sucrose diets in body weight gain, fat 

accumulation in the liver and hepatic inflammatory profile in female Wistar rats. 

 

Methods and Results: 

 

Fifteen female Wistar rats at 10 weeks of age were randomly allocated into groups that receiving control diet (CD, n=5) or high 

fat diet (HFD, n=5) or high sucrose diet (HSD, n=5). The animals were kept in a light (light-dark cycle of 12h) temperature-

controlled room (± 23 °C) and free access to water and feed during 26 weeks. Body weight was measured weekly and metabolic 

assays were monthly performed to determine the daily caloric intake (kcal⁄g). The fat accumulation in the liver was determined by 

the percentage of hepatocytes affected by macrovesicular and microvesicular fat. To evaluate the hepatic inflammatory status was 

performed by immunohistochemistry for macrophages⁄monocytes (anti-ED-1) and lymphocytes (anti-CD4), with subsequent 

counting of inflammatory cells in 20 fields for each slide using 40x magnification. The results were expressed as mean ± mean 

standard error. Statistical differences were determined using one-way ANOVA followed by Student–Newman–Keuls post hoc (p 

< 0.05) using GraphPad Prism 5. Results: Animals fed with high fat and high sucrose diets consumed more calories than animals 

on control group. However, only the high fat diet promoted a greater weight gain when compared to other groups. Animals fed a 

high fat diet showed a mixed pattern of hepatic fat deposition (6.5 ± 2.0% of hepatocytes with macrovesicles; 10.7 ± 0.4% with 

microvesicles) and high sucrose diet presented a pattern of deposition of liver fat with a predominance of microvesicles (9.9 ± 

2.2% of hepatocytes with microvesicles). The number of macrophages⁄monocytes per microscopic field was higher in HFD (19.0 

± 0.7 cells⁄field) and HSD (20.8 ± 0.9 cells⁄field) compared to the control group (9.1 ± 0.9 cells⁄field). The infiltration of 

lymphocytes in the liver was less intense than the infiltration of macrophages⁄monocytes and there was no difference between 

groups DC, HFD and HSD (2.0 ± 0.3, 2.8 ± 0.6, 2.6 ± 0.4 cells⁄field, respectively). 

 

Conclusions: 

 

High fat and high sucrose diets, although having different effects on body weight gain, leading to accumulation of fat in the liver 

and development of liver inflammation with a predominance of macrophages infiltration. 
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Objectives: 

 

Ghrelin is a new gastric hormone which has been suggested to be a link between food consumption and energy metabolism. 

Expression of ghrelin receptor has been described in pancreatic beta cells. Therefore, in this study we investigated the role of 

ghrelin on insulin secretion and content of UCP2 in pancreatic islets of adult mice. 

 

Methods and Results: 

 

Swiss mice received standard diet (23% protein) and watter ad libitum until the 120st day (period of the experiments). A total of 

120 pancreatic islets per mice were hand-picked under microscope. The islets were incubated at 37 Celsius degrees in Krebs 

buffer containing acylated ghrelin and glucose either 2mM or 16,7mM. Insulin secretion was measured by radioimmunoassay. 

UCP2 and Actin contents were determinated by immunoblotting. The results were expressed as mean ± S.E.M. and were 

statistically analyzed by Student t-test, using a significance level of P≤.05. Acylated ghrelin significantly inhibited insulin 

secretion in vitro: At 5 minutes, adult mice pancreatic islets (N=4) exhibited an insulin secretion of 39.80 mU/ml ± 3.99 at the 

presence of ghrelin and 55.14 mU/ml ± 9.37 in the absence of this hormone. At this same time, acylated ghrelin significantly 

increased the UCP2/ Actin content of the pancreatic islets. The pancreatic islets of the adult mice (N= 4) demonstrated a UCP2/ 

Actin content, respectively either (1.96 U.A. ± .13) or (1.39 U.A. ± .32) during the presence or absence of ghrelin.  

 

Conclusions: 

 

Ghrelin inhibits the insulin secretion in vitro of the adult mice at 5 minutes. Such effect may be due to the increased content of 

UCP2 in pancreatic islets at the presence of ghrelin. 
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Objectives: 

 

It is known that the polyunsaturated fatty acids in human milk originate from the maternal dietary intake, one of the α-linolenic 

acid (C18: 3 n-3), which is metabolically converted into eicosapentaenoic acid (EPA - C20: 5 n-3) and docosahexaenoic acid 

(DHA - C22: 6 n-3), which has a positive effect on child growth and development. So, the flaxseed is a oleaginous seed rich in 

protein and source of polyunsaturated fatty acid α-linolenic acid (C18: 3 n-3), the objective is to relate the percentage of fat and 

total energy value of the breast milk of rats fed with flaxseed-based diet in their offspring´s body growth. 

 

Methods and Results: 

 

The experiment was conducted with 22 Lister hooded mated rats, divided into two groups of 11: Control Group (CG) received 

casein-based diet with 17% protein and Flaxseed Group (FG), received flaxseed-based diet, plus 5.43% casein with 17% protein. 

During the study, food consumption of each animal was monitored twice a week, by the weight difference between what was 

offered and the leftover food, along with the weight of each animal. The food and the animals were weighed on digital scales. 



Mothers were separated from their offspring on day 21 of lactation for 4 hours and they received Xylazine (Calmium) anesthetic 

20mg/kg and Oxytocin (Naox) 5UI intraperitoneal injections to stimulate milk ejection. In the analysis of cremathocrit, after 

homogenization of expressed milk (1 ml), it was transferred to test-tubes and heated in a water bath at 40° C, for 10 minutes. 

Once time elapsed, 3 aliquots of 75μl were centrifuged for 15 minutes, at 3500 rpm to separate the cream and serum column. 

Subsequently, the milk fat and its Total Energy Value (TEV) have been calculated. The T-Student Test was used for comparison 

of feed consumption and cremathocrit between the groups. For the analysis of offspring´s body weight of different groups, it was 

used the Wilcoxon sum-rank Test at the level of p ≤ 0.05. With respect to the fat percentage of the rats breast milk, both groups 

were similar, CG = 181.1 ± 60, FG = 212.9 ± 46.4 (p = 0.204). The same was observed in the total energy values of the breast 

milk of rats from each group, CG = 15.3 ± 6 mL Kcal/100g; FG = 18.5 ± 4.8 mL Kcal/100g (p-value = 0.1964). When analyzing 

the offspring´s body weight at 21 days age, it also was found similarities between the groups, CG = 32.65 ± 7.5 g; FG = 37 ± 6.96 

g (p-value = 0.1817). 

 

Conclusions: 

 

Because it equates to the Control Group, flaxseed, although being vegetable food, proved to be a good energy source for the 

composition of rats breast milk and consequently provided adequate body growth to the breastfeeding-age rat cubs. 

Keywords: breast milk, flaxseed, growth, rats 
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Objectives: 

 

Chronic exposure to different diets alters the metabolism of the mesolimbic system. Studies show that chronic exposure to high 

fat diet alters the expression of dopamine (DA)-related genes receptors. The high fat diet also can decrease the dopaminergic 

metabolism in the mesolimbic system, with reduces the preference for sweet solution and change in seeking behavior for rewards. 

Tyrosine hydroxylase is a precursor of dopamine, and is related to the modulation of the dopaminergic system. The aim this study 

is to determine whether exposure to different types of diet alter the metabolic profile and the mesolimbic dopamine system‟s 

response to the acute consumption of sweet food. 

 

Methods and Results: 

 

We used 28 female Wistar rats (ninety days old), maintained in a controlled environment, and randomized by the body weight 

before starting to receive either a) control (C) b) low protein (LP- 8%) or c) high fat diet (HF- 45%) for 5 weeks. Body weight 

and chow consumption were measured weekly. Afterwards, they were habituated to sweet food (Froot loops) in their home-cage 

for 4 consecutive days. In the day of the experiment, rats were fasted for 4 hours, and received a known amount of Froot loops for 

1 hour. The intake was measured, and the brain and blood were collected immediately after, as well as the abdominal fat was 

weighed. Tyrosine hydroxilase (TH) and its phosphorylated portion (pTH) were quantified in the nucleus accumbens (N= 4-

5/group) by Western blot. All experiments were approved by local ethics committee. During the 5 weeks of treatment, the HF rats 

ate fewer calories than the control (p0,05). 

 

Conclusions: 



 

These results suggest that the amount of dopamine in the nucleous accumbens is similar between the groups. Other mechanisms 

may be modulating the intake of palatable foods in these animals. 

Keywords: FEEDING BEHAVIOR, DOPAMINERGIC SYSTEM, DIET, TYROSINE HYDROXYLASE, METABOLISM 
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Objectives: 

 

Increasing trends in incidence of obesity provided an expanded interest in understanding its pathophysiology, metabolic changes 

and associated comorbidities that increase the risk of developing type 2 diabetes and cardiovascular diseases. The lack of 

estrogen after menopause or ovarian failure, and consumption of calorie diets are factors that contribute to the development of 

overweight or obese. Moreover, the discovery that the adipose tissue of obese mice and humans are infiltrated with an increased 

number of macrophages provides an understanding of how obesity spreads the inflammation and how inflammation determines 

insulin resistance, because they constitute the major source of pro-inflammatory cytokine that lead to decreased sensitivity to 

insulin. In this context, the objective of this study was to evaluate the participation of inflammatory cells infiltrated in adipose 

tissue on insulin resistance in ovariectomized rats subjected to high fat diet. 

 

Methods and Results: 

 

20 Wistar rats ovariectomized (O) and sham (S) at 10 weeks of age were subjected to the control diet (DC) or hypercaloric 

hyperlipidic diet (DL) to form four experimental groups. The animals were kept in a light- and temperature-controlled room with 

free access to water and feed during 26 weeks. Thereafter, the insulin resistance was assessed using the glucose tolerance test 

(1g/kg) and HOMA-IR (Homeostatic Model Assessment) and HOMA-β. To evaluated the inflammatory cells infiltration, 

immunohistochemistry was performed for monocytes/macrophages (ED-1) and lymphocytes (CD4) in parametrial adipose tissue 

(TAP) and mesenteric (TAM). After the trial period, the hyperlipidic diet alone (DLS) or associated with ovariectomy (DLO) was 

able to determine changes in blood glucose response in glucose tolerance test, maintaining its levels raised 90' after the glucose 

load (136mg/dL ± 11, 20 and 164.6mg/dL ± 16.91, respectively).The increase in the area under the curve of this test also showed 

reduced glucose tolerance in groups DLS (16035 ± 309.3) and DLO (16263 ± 187.3) compared to DCS (12128 ± 356,8) and 

DCO (11925±0). The value of HOMA-IR was superior to the cut-off point considered of 2.7 in the group DLO (3.56) and 

HOMA-β showed pancreatic β cells hyperfunction in groups DLO (266.76%) and DCO (180.86%). There was an increase in the 

number of crown-like structures in the TAP on DCO (1,52 crown-like/field 40x ± 0,26), DLS (1,66 crown-like/field 40x ± 0,29) 

and DLO (2,78 crown-like/field 40x ± 0,34) groups and increased infiltration of lymphocytes in the TAM only on DCO (10,10 

lymphocytes/field 40x ± 0,63) group. 

 

Conclusions: 

 

These results further support the conclusion that macrophages organized in crown-like structures and infiltrating lymphocytes 

present in the visceral adipose tissue of ovariectomized female rats fed high fat diets may play different roles in the developing of 

insulin resistance. Macrophages seem to be the main inflammatory cells responsible for insulin resistance, and lymphocytes the 



cells of the earliest phase of the inflammatory infiltrate preceding the macrophages infiltration.  
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Objectives: 

 

The importance of essential fatty acids omega-3 on the development of the nervous system of newborn is well document. The 

retina is considered a good model for studying the development and maturation of the nervous system, since it has the same 

embryological origin and a complex neurochemistry similar to regions of the neurosystem.This study evaluates the effect of 

flaxseed (oilseed rich in omega-3) on the retinal development in rat offspring, indicative of a good development of the nervous 

system.  

 

Methods and Results: 

 

Methods: Eighteen female Wistar rats were used, divided into three groups (n=6): Control (CG), receiving casein based chow; 

Flaxseed (FG), receiving flaxseed based chow with 5.43% of casein, and Modified Control (MCG), receiving casein based chow, 

added with fibers and soy oil. The samples were analyzed in the offspring (n=6/group) in the immediate postnatal (P0), at 14 days 

(P14) an 30 days of life (P30). The eyeball and optic nerve was collected n 10% buffered formalin, cleaved and processed for 

paraffin embedding and preparation of slides stained with Hematoxylin & Eosin. Descriptive analysis and histomorphometry of 

the retina were performed. The slides were scanned by the APERIO system under x20 magnification, images were saved in TIFF 

format and analyzed by the Image Scope software. Data were evaluated by the Kruskal-Wallis and Dunn tests, followed by the 

non-parametrical Mann-Whitney test using the Prism 5.0 for Windows software. The retina of animals at P0 presented three 

distinct layers – ganglion cell layer, inner plexiform layer and neuroblastic layer. The retinal tissue analyzed at P14 and P30 was 

composed of an external epithelium and a neural portion which was organized in layers: outer nuclear, outer plexiform, inner 

nuclear, inner plexiforme, ganglion cell and photoreceptors layer. No difference in retinal thickness as well as in ganglion and 

neuroblastic layers was noticed at P0, except for the inner plexiform layer, where the MCG group (15.26±6.43μm) showed a 

higher value (p=0.0454), when compared to CG (14.08±4.21μm) and FG (10.67±1.95μm). At P14, we observed that the retinal 

thickness was significantly (p=0.0040) greater in FG animals (193.26±60.91μm), when compared to CG (118.41±17.47μm) but 

not to CMG (174.79±37.12μm). Identical significant result was observed in the photoreceptors layer (FG=20.08±4.14μm; 

CG=12.16±2.02μm; MCG=16.61±3.19μm) and external granular layer (FG=64.55±14.33μm; CG=41.75±6.34μm; 

CMG=58.65±9.66μm). Also at P14, we note that the FG had increased thickness of the outer plexiform layer (6.55±1.62μm), 

followed by the MCG (4.86±0.75μm) and the CG (3.84±1.00μm). The internal granular layer showed no significant difference 

between all groups. The inner plexiform layer was significantly (p=0.0040) thicker in FG animals (27.02±9.29μm), when 

compared to CG (11.28±5.30μm), without difference to MCG (21.92±7.04μm). The ganglion layer showed no significant 

difference between all groups. At P30, there was no statistical difference in the thickness of retinal layers, except for the ganglion 

layer showing significant (p=0,0373) difference between CG (18.87±3.62μm) and MCG (23.67±4.19μm).  

 

Conclusions: 

 

Conclusion: The use of a diet based on flaxseed in the pre and postnatal periods influences the retinal development of rat pups by 



the incorporation of omega-3.  

Keywords: essential fatty acids, retina, rats, omega-3, flaxseed 
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Objectives: 

 

The vasoactive intestinal peptide (VIP) is an anorexigenic neuropeptide. This study evaluated effects of microinfusion of 

synthetic analogues of vasoactive intestinal peptide (VIP-Gln3; VIP-Gln3,Ser8,Asp9; VIP(27-20); VIP-dHis; and VIP-dHis,Ser8) 

in the hypothalamic paraventricular nucleus (PVN) of rats. 

 

Methods and Results: 

 

Wistar males rats (n = 63; 220 - 230 g body weight) were microinfused (5 μL/10 min) with synthetic analogues of VIP (40 ng/g) 

or saline (0.9%, control group) by stereotactic implantation of a guiding cannula above the PVN according to the atlas (AP = 6.8 

mm, H = 6.2 mm, L = 0.3 mm) of Paxinos and Watson (1986). After 5 min, the animals were decapitated and trunk blood and 

brain were collected for biochemical and histological analysis, respectively. In another protocol, the guide cannula was implanted 

above the PVN and, after 4 days, the rats were microinfused (5 μl/10 min, 8:00 a.m.) with VIP-Gln3,Ser8,Asp9 (40 ng/g) or 

saline (0.9%, control group), food (100 g) was offered and, after 1 hour and 30 min, food intake was measured, then the rats were 

killed and brains removed for histological analysis. Only the rats whose the microinfusion was in the correct position were 

considered. The animal experiments were carried out in accordance with CEEA guidelines for the care and use of animals 

(protocol No. 26341/2008). The blood glucose concentration decreased (p 

 

Conclusions: 

 

The results suggest that synthetic analogs of VIP, in the PVN, stimulate parasympathetic system and have orexigenic activity 

probably due to an antagonistic role in relation to the VIP. 

Keywords: Vasoactive intestinal peptide, Synthetic analogues, Hypothalamic paraventricular nucleus , Food intake, 
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Objectives: 

 

This study aimed to evaluate nutritional and serum parameters of rats subjected to food restriction. 

 

Methods and Results: 

 

24 male Wistar rats (± 200g) were randomly divided in four experimental groups (n=8): G1= control group fed ad libitum, G2= 

30% of food restriction and G3= 60% of food restriction. Nutritional parameters were assessed: energy intake (EI, kcal / day)= 

average daily intake x ration of metabolizable energy (kcal / g), Feed Efficiency (FE,%) = [Weight gain (g) / energy intake (Kcal 

)] x 100; consumption of protein (CP, g / day) = average daily diet consumption x percentage of protein in diet, consumption of 

lipids (CL, g / day) = average daily diet consumption x percentage of fat in diet; carbohydrate intake (CI g / day) = average daily 

diet consumption x percentage of carbohydrates in diet. After the experimental period (45 days), serum was used in biochemical 

assays. The statistical analysis was performed using ANOVA, the level of significance considered was p  

 

Conclusions: 

 

Based on these results, we can conclude that 60% of food restriction was effective in reducing body weight, blood glucose, 

triglycerides and nutritional parameters assessed, but was not effective in reducing cholesterol levels. 
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Objectives: 

 

Evaluate biochemical, morphometric and nutritional parameters of weanling rats subjected to different compositions of milk fat. 

 

Methods and Results: 

 



After 18 days, neonates were isolated from their mothers and randomly assigned to 3 experimental groups (n= 3): G1= weanling 

rats fed with fat dairy milk, G2 = weanling fed with reduced-fat dairy milk and G3 = weanling fed with skimmed milk. 

Nutritional parameters were assessed using formulas: energy intake (EI, kcal/day) = average daily intake x metabolizable energy 

of milk in kcal/ g; Food Efficiency (FE,%) = [Weight gain (g) / energy intake (kcal) ] x 100; consumption of protein (CP, g / day) 

= average daily consumption of milk x percentage of milk, consumption of lipids (CL, g / day) = average daily consumption of 

milk x milk fat percentage; Ingestion of carbohydrate (IC, g / day)= average daily consumption of milk x percentage of 

carbohydrate in milk. The morphometric parameters were: thoracic and abdominal circumference, weight and length, body mass 

index (BMI = weight of animals (g) / length squared (cm2) and Lee index (obtained through the cube root of body weight (g)/ 

length (cm) of rats). The different types of milk were offered ad libitum for 10 days. The level of significance considered in 

statistical analysis was 5% . There was a higher weight gain (p G3) for abdominal circumference, BMI and Lee index. The 

average intake of milk did not differ (P> 0.05) between groups, as follows (mL): G1= 52±2.74, G2= 57±9.59 and G3 = 50±0.04, 

but the EI, FE, CP, CL and IC differed significantly (p 0.05) of serum albumin, but glucose (G) and cholesterol (C) concentration 

G3 (G= 67.57±19.82 mg/dL, C= 76.08±9.8 mg/dL) had lower values (p 0.05, G1 = G2). 

 

Conclusions: 

 

Dairy milk, although is not the best choice in a nutritional point of view, is the most frequently used for children under one year, 

as substitute for milk. Through morphometric and nutritional analysis of milk intake we can concluded that skim milk showed 

reduction in weight gain and growth, while fat milk showed more beneficial effect on these parameters. Skim milk also decreased 

analyzed serum parameters and it demonstrates the importance of early nutritional intervention in children receiving artificial 

feeding with fat milk in different lipid compositions. Although the incorrect substitution of breast milk, the complementary 

feeding sometimes does occur, besides the type of milk can be harmful in terms of nutrition. 
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Objectives: 

 

There are three recognized sources of G3P generation for triacylglycerol synthesis in liver: glycolysis; direct phosphorylation of 

glycerol via glycerol kinase (GyK) and glyceroneogenesis (GLYNEO), an abbreviated version of gluconeogenesis. We have 

previously shown that livers from rats adapted to a high protein diet, starvation and diabetes have G3P generation by GLYNEO 

higher than by glycolysis. It seems that this pathway is regulated by hormones and nutrients alterations. GyK exerts an important 

role in G3P synthesis, specially in liver. However, there is not many information about its regulation in this tissue. In other 

tissues, like adipose tissue, GyK has an important contribution to total G3P production and it has been established that its activity 

is under sympathetic control. In the present work, we investigate in liver slices from cafeteria diet rats, the effect of denervation 

on the three possible pathways of G3P generation. 

 

Methods and Results: 



 

Experiments were performed in male rats fed for 23 days a cafeteria diet (HC) or control diet (C). Liver denervation of HC rats 

(D) was performed with phenol 85% and sham-denervation (S) with saline, 7 days before the experiments. 8-12 rats were used in 

each group (C, HC, S or D) in the procedures. Data were expressed as mean Â± standard error. Norepinephrine content (NOR) 

was assayed by HPLC. The three pathways of G3P generation was evaluated by a) glycolytic flux using 3H-5-glucose (Î¼mol.g 

tissue-1.h-1) b) incorporation of [1-14C] pyruvate and [14C]-glucose (nmol.g tissue-1.h-1) into G3P and c) determination of GyK 

and P-enolpyruvate carboxykinase (PEPCK-C, a key enzyme of GLYNEO) activities (nmol.mg protein-1.min-1). NOR was 

~40% higher in HC than in C rats (C 43.7 Â± 1.6 vs HC 72.6 Â± 2.8). Denervation reduced NOR to 6% of C level (S 68.4 Â± 0.6 

vs D 4.3 Â± 0.8). PEPCK-C activity was lower (~43%) in HC than in C rats (C 23.7 Â± 2.3 vs HC 13.6 Â± 1.2) follow by 

decrease (~26%) in the incorporation of [1-14C] pyruvate into G3P (C 28.7 Â± 1.3 vs HC 21.1 Â± 2.0). Denervation did not 

affect PEPCK-C activity (S 11.6 Â± 1.1 vs D 10.2 Â± 0.9) or incorporation of [1-14C] pyruvate into G3P (S 25.4 Â± 2.2 vs D 

26.6 Â± 0.4). Glycolytic flux was higher in HC (~14%) than in C rats (C 2.62 Â± 0.06 vs HC 2.99 Â± 0.1) and denervation did 

not affect this finding ( S 2.66 Â± 0.1 vs D 2.72 Â± 0.1). Similar result was obtained in the incorporation of [14C]-glucose into 

G3P that was ~22% increased in HC rats (C 124.7 Â± 2.8 vs HC 160.0 Â± 9.4). Denervation did not affect this finding either (S 

153.7 Â± 7.7 vs D 141.1 Â± 8.9). GyK activity was higher (~16%) in HC rats (C 24.4 Â± 0.7 vs HC 29.2 Â± 1.1) and this 

enzyme was reduced (~19%) by denervation (S 28.3 Â± 1.3 vs 22.9 Â± 0.7). 

 

Conclusions: 

 

Data suggest that glycolysis and direct phosphorylation of glycerol are the two main pathways of G3P generation in liver slices 

from rats adapted to a cafeteria diet. Denervation only affected the G3P generation by GyK that seems to be regulated by 

sympathetic nervous system. 
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Objectives: 

 

Insulin resistance (IR) represents one of the most important public health problem in the world. It is associated with alterations on 

glucose metabolism, type 2 diabetes mellitus (DM2), increased cardiovascular risk and atherogenic dyslipidemia. It is also 

recognized that obesity (OB) can contribute for installation of IR and DM2. Nowadays, there are some medications that are 

commonly used in the treatment of DM2 like insulin, sulfonylureas, thiazolidinediones and other substances as glucagon-like 

peptide analogues (GLP). Several bioactive peptides isolated initially from animal‟s secretions have their activity already 

described in the treatment of human pathology. Examples can be cited as Bradicinine isolated from Bothrops jararaca that exerts 

antihypertensive activities and Exendin isolated from Heloderma suspectum that exerts glucoregulatory actions. The aim of this 

work was to evaluate the effects of a pool of peptides isolated from Bothrops jararacussu venom in a model of 

hyperglycemia/OB/DM2, induced via a high fat diet.  

 

Methods and Results: 

 



Experiments were performed in male mice C57Bl6 (14-17g) fed for 6 weeks a high fat diet (HF) or a control diet (C). The pool of 

peptides (PP) was obtained using a MIDGET apparatus with cartridge of 20KDa. HF animals were administered intraperitoneally 

with one or 3 doses of saline 0.9% (HFS) or a solution containing saline 0,9% and the peptides (15mg/kg) (HFT). Blood was 

collected at 30‟, 60‟, 90‟ and 120‟ after injections to evaluate serum glucose using a commercial kit from Doles Reagents. All 

results were expressed as mean and standard error from 6-12 mice. HF mice showed an increase in final body weight (g) of ~ 

14% in comparison with C (C 24.2 X HF 27.7).They also showed an increase in blood glucose (mg/dl) of ~ 60% (C 190.8±20.2 x 

HF 305.8±14.5). 30‟ after a single injection (saline or PP) it was observed a significantly decrease (~47%) in glycemia in HFT 

(HFS 339.0 ±26.7 vs HFT 180.6±20.1) but glucose level turned to increase in 60‟ (271.5± 20.1) and 120‟ (356.1±15.9) after  

administration. However, after multiples injections (saline or PP) administered every 30‟until 120‟ the blood glucose 

concentration in HFT was significantly decreased (~37%) and remained in low levels: 30‟ (HFS 359.0±26.7 vs HFT 183.6±20.1); 

60‟ (HFS 267.4±19.2 vs HFT 185.5±18.7); 90‟ (HFS 273.9±11.0 vs 172.8±17.6); 120‟ (HFS 246.9 ±5.87 vs HFT 168.7± 9.83).  

 

Conclusions: 

 

The data suggest that the pool tested seems to have potential bioactive peptides that could be useful for the maintenance of 

glucose homeostasis especially in situations like DM2. It is possible that using isolated peptides the glucose level shows a 

decrease much more pronounced. 
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Objectives: 

 

Glucose is the essential fuel for the central nervous system; therefore, the maintenance of appropriate plasma glucose levels, 

regardless of the nutritional status of an individual (fed, malnourished, fasting, etc.) is vital. The glucose homeostasis depends on 

insulin and its hormonal and neural counterregulatory agents. Insulin sensitivity is increased in rodents under food restriction, 

which can make them more prone to hypoglycemic episodes. In addition, physical exercise interferes with glucose metabolism. 

This investigation aimed at assessing the systemic metabolism of glucose during hypoglycemic episodes, preceded or not by 

physical exercise, in young male Wistar rats subjected to food restriction since birth. 

 

Methods and Results: 

 

Male Wistar rats were divided in Control Group (CG) raised in litters of 6 pups with free access to chow after weaning; and 

Restriction Group (RG), raised in litters of 12 pups, with chow reduced to 50% of the amount ingested by age-matched CG rats 

after weaning. All the experiments were carried out with animals aging 45-60 days old, in the morning, after overnight fast. 

Physical exercise consisted of a single acute session in treadmill of increasing intensity until fatigue, followed by insulin-induced 

hypoglycemia. The rats received an i.p. injection of insulin (1 U/kg) to induce hypoglycemia. Plasma glucose level was recorded 

for 300 minutes. The prolonged food restriction caused a more severe hypoglycemia and slower recovery of the plasma glucose 

levels as compared to the CG animals. Physical exercise improved the glycemic condition of the RG relative to the CG; it 

increased the basal glucose level (at time 0, just after the exercise session and before insulin injection), delayed the rate of 

hypoglycemia installation and improved its recovery. Therefore, exercise was beneficial to the RG because it improved the 

plasma glucose levels during the installation and the recovery of the insulin-induced hypoglycemia. The release of hyperglycemic 



hormones and the heightened sympathetic activity during exercise, and larger stores of glycogen in the food-restricted rats, may 

have contributed to these responses. 

 

Conclusions: 

 

The comparison between freely-fed rats and those raised under food restriction showed that the latter had more severe 

hypoglycemic episodes; on the other hand, acute exercise, in the conditions of this investigation, favored an improvement of the 

basal and post-insulin plasma glucose levels of the RG animals, a beneficial effect that lasted for the whole period of 300 minutes 

of observation. 
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Objectives: 

 

To evaluate the taurine effect on hepatic steatosis induced by thiacetamide in Danio rerio. 

 

Methods and Results: 

 

The animals were divided in 4 groups: control (Ctrl - 20 µL of saline solution), taurine (TAU - 20 µL with 1000 mg/kg), 

thioacetamide (TAA - 20 µL with 300 mg/kg) and taurine-thioacetamide group (TAU+TAA - 20 µL with 1000 mg/kg plus 300 

mg/kg). TAA was injected intraperitoneally three times a week, for 2 weeks. The animals were cryo anesthetized to the sacrifice. 

The hepatic relative mRNA expression was measured by qRT-PCR using Taqman probes. The genes evaluated were Sirtuin1, 

Adiponectin receptor 2, TNF-α and elongation factor 1α to constitutive gene. The lipoperoxidation was evaluated by 

thiobarbituric acid reactive substance assay (TBARS). The hepatic activity of antioxidant enzymes superoxide dismutase (SOD) 

and catalase (CAT) was evaluated using liver pools of four animals by specific reactions, measured by spectrophotometer. To 

histological analyses (Oil red O and Hematoxilin-eosin) were used liver tissue samples frozen at -20ºC or fixed in 10% formalin. 

Triglyceride content was evaluated in serum pool of 4 animals. Results: TAA injection induced steatosis, as indicated by 

histological analyses. The hepatic lipid content, measured by number of pixels correspondent to positivity of fat on Oil Red O 

staining, presented higher content of lipids in liver from TAA group (40%) than control (1%; P 

 

Conclusions: 

 

Taurine seems to improve hepatic steatosis, reducing oxidative stress and increasing SIRT1 expression in liver of Zebrafish. 

Keywords: Taurine, Zebrafish, Steatosis, Sirtuin, Liver 
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Objectives: 

 

Isoflavones (ISO) are considered soy phytoestrogens, its administration has a beneficial effect on our body, working in fat 

reduction, on the glycemic Index and lipid profile, as well as antioxidant and anti-inflammatory. This study aimed to investigate 

the chronic effect treatment of isoflavones on glycemic control in obese rats induced by reducing litter. 

 

Methods and Results: 

 

female Wistar rats were put to mate with male rats. After birth, the litters were standardized with nine young males for the control 

group, and three male pups for the reduced litter group (RN) for each infant rat. The pups were weaned at 21 days, and then 

continued to eat a balanced diet. At 60 days old rats were divided into four groups: control rats (C), control rats treated with 

isoflavones (ISO-C), obese rats (RN), and obese rats treated with isoflavones (ISO-RN). At 90 days of age the animals underwent 

surgery for implantation of a silicone tube in the right jugular vein for blood sample. After fasting for 12 hours were tested using 

the intravenous glucose tolerance (IVGTT), where blood samples were collected at 0 (before glucose administration), 5, 15 and 

30 minutes for determination of glucose. After the IVGTT the animals were anesthetized and sacrificed by decapitation. All 

experiments were performed in accordance with the rules of COBEA. Results are presented as mean ± standard error of mean 

(SEM). To compare the differences between the groups was used (ANOVA) one way, applying the Bonferroni post-test, with 

significance set at p < 0.05. In addition to glucose were also evaluated the animal's body weight. The perinatal overnutrition in 

life caused an increase in body weight of 17% of those RN (436.5 ± 4.8 g) compared with group C (374.1 ± 5.8 g) p < 0.05. 

Chronic treatment with isoflavones did not affect body weight in both groups. The IVGTT showed the RN group is intolerant to 

glucose (670.5 ± 25.9) showing an area under the curve (AUC) 35% higher when compared with group C (497.7 ± 14.78) p < 0, 

05. However, treatment with ISO was able to restore glycemic control animals RN-ISO (515.3 ± 19.0) reducing the value of AUC 

by 23% compared to the RN group p < 0.05; in animals C-ISO did not alter blood glucose levels (503.3 ± 18.78). 

 

Conclusions: 

 

These findings indicate that chronic treatment with isoflavone was effective in restoring the glucose intolerance of obese animals. 

However, in control animals, the treatment did not affect glycemic control. 
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Objectives: 

 

Perinatal asphyxia generates tissue hypoxia and causes metabolic acidosis, a clinical indicator of neonatal distress. This trial was 

designed to determine the effect of intrauterine asphyxia on lacticacidemia, glycogen concentration, cerebral cortex ATP, and 

glutamate uptake. 

 

Methods and Results: 

 

Wistar rats on the 22nd day of gestation were anesthetized and submitted to a cesarean section. One of the uterine corns was 

isolated and kept in a 0.9% saline solution at 37°C for 15 min (asphyxiated) (n=5) while hysterectomy of the other corn was 

performed, obtaining control neonates (n=5). Some controls were stimulated to breathe and were kept at 34ºC for 60 min (n=7). 

Upon completion of asphyxia, some neonates were decapitated immediately, while the others were stimulated to breathe and kept 

at 34ºC for 60 min (n=7). For blood sampling, tubes treated with sodium fluoride (100mM) and centrifuged (2500G, 10min) were 

used. Lactate plasma levels were determined through the colorimetric enzymatic method using a commercial kit (Katal, Brazil), 

with results expressed as mmol/L. The tissue samples (~0.05g) were collected and frozen in liquid nitrogen. Cerebral cortex 

glycogen was extracted according to Van Handel (Analyt. Biochem. 11: 256, 1965) and measured as glucose after acid hydrolysis 

of glycogen. Glycogen quantification was expressed as g% of tissue. To assess the ATP levels the tissue was homogenized with a 

lysis buffer (TCA 6%, NaF, gelatin), and ATP concentration was determined through the bioluminescent luciferin technique with 

the Invitrogen (A22066) kit and expressed as µmol of ATP/mg-1 of tissue. To study glutamate uptake, the animals were 

decapitated, their brains immediately removed and submerged in Hank‟s balanced salt solution (HBSS) at 4ºC. Assays were 

initiated by rinsing and pre-incubating the cortices (previously weighted) for 15min in HBSS at pH 7.3 (36.5ºC). The uptake was 

assessed by adding 0.2 µCi/mL L-[2,3-3H] glutamate (PerkinElmer 49.6Ci/mmol) with 100 µM unlabeled glutamate (36,5ºC). 

Incubation was stopped after 7min by three ice-cold washes with 1mL HBSS followed by immediate lysis with 0.5N NaOH. 

Aliquots of lysates were taken for scintillation counting. Lactate levels were higher in asphyxiated fetuses (p < 0.05) than in 

controls, a difference that was maintained after 60 min (45%). Glycogen concentrations in the cerebral cortex remained lower (p 

< 0.05) in the asphyxiated group and in the asphyxiated group with 60 min of recovery. The asphyxiated group showed a 

decrease (p < 0.05) in the amount of ATP, a difference that was not maintained after recovery. 

 

Conclusions: 

 

The results showed the occurrence of metabolic acidosis. Asphyxia significantly increased lacticacidemia and caused the 

mobilization of energetic reserves. The recovery period in normoxia (60min) failed to revert the effects of intrauterine asphyxia. 

At 100 ìM glutamate, the basal uptake was not affected by perinatal asphyxia. 
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Objectives: 

 

Aim: Maple syrup urine disease (MSUD) is an inherited aminoacidopathy resulting from dysfunction of the branched-chain keto 

acid dehydrogenase complex, leading to accumulation of the branched-chain amino acids (BCAA) leucine, isoleucine and valine. 

Patients affected by MSUD present severe neurological symptoms and brain abnormalities, whose pathoiphysiology is poorly 

known. Thus, we investigated BDNF levels and mRNA expression in brain regions of rats submitted to an animal model of 

MSUD. 

 

Methods and Results: 

 

Methods: The Wistar rats received three administrations subcutaneously (at 1 h interval from each other) of the BCAA pool (15.8 

uL/g body weight) containing 190 mmol/L leucine, 59 mmol/L isoleucine, and 69 mmol/L valine in saline solution (0.85% NaCl) 

or saline (control group) were given to rats on postnatal day (PD) 10 or PD 28 (n=6). One hour after the last injection, the animals 

were killed by decapitation and the brain was removed and the hippocampus, striatum and cerebral cortex were obtained. The 

BDNF levels were measured using a sandwich enzyme-linked immunosorbent assay and the analysis of BDNF expression was 

carried out by RT-PCR. Results: We observed that dministration of BCAA increased BDNF levels in striatum (Control: 

0.0183+/-0.0067; MSUD: 0.0702+/-0.0287) and hippocampus (Control: 0.0036+/-0.0022; MSUD: 0.1177+/-0.0617) in 10-day-

old rats. In contrast, in 30-day-old rats, BDNF levels were increased in striatum (Control: 0.0083+/-0.00077; MSUD: 0.0371+/-

0.0118) and cerebral cortex (Control: 0.0259+/-0.0233; MSUD: 0.2274+/-0.0419), and this increase of BDNF levels was not 

accompanied by alterations its mRNA in 30-day-old rats (data not demonstrated). However, in 10-day-old rats there was a 

reduction in levels of transcripts in the hippocampus (Control: 1.688+/-0.0737; MSUD: 0.9458+/-0.0356), suggesting that the 

increase of BDNF levels observed in this treatment is not directly related to a higher BNDF gene expression. 

 

Conclusions: 

 

Conclusion: Considering that an increase in BDNF in the brain may result in adverse effects on formation and consolidation of 

memory, we speculate that an increase in levels of BDNF could be related to brain dysfunction in MSUD. 
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Objectives: 

 

Vitamin D participates in renal organogenesis. Furthermore, its deficiency causes changes in number of nephrons and possible 

relationship with obesity and hypertension. The aim of this study was to evaluate the effects of maternal vitamin D deficiency in 

F1 and F2 generations of mice offspring. 

 

Methods and Results: 

 

Female Swiss mice (F0; n=30) were divided into two groups: SC (standard chow, according to AIN-93G) e VitD- (standard 

chow, but restricted in vitamin D) and mated with males fed SC. Twenty female offspring F1 from both mother groups SC and 

VitD- (n=20 each group) were maintained with AIN-93G diet until three months old and then mated with males to generate F2. 

Offspring were studied at weaning and at six mo-old (n=6 each group). The following data were evaluated: body mass (BM), 

naso-anal length (NAL), blood pressure (BP), renal function (urinary volume, urea, creatinine and uric acid) and Western blotting 

for kidney renin and podocin. In F1 offspring, VitD- group showed greater BM than SC group in both periods: at weaning 

(+20%; P<0.001). 

 

Conclusions: 

 

Maternal vitamin D deficiency compromises the body growth offspring, renal function, BP and kidney renin and podocin 

expressions in F1 offspring. The F2 generation, usually, did not show the alterations observed in F1. 
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Objectives: 

 

Evaluate the difference between chemical extraction and in vitro digestion model on phytochemical quantification, antioxidant 

capacity, and its effects on HepG2 cancer cell lines using a ready-to-eat mixed meal, feijoada. 

 

Methods and Results: 

 

Chemical extraction, using 80% acetone was compared to an in vitro simulated digestion which was conducted under 

physiological temperature and pH using pepsin, pancreatin and bile salt. After both procedures, samples were divided in free and 

bound fractions, for the chemical extraction, and bioaccessible and chime fractions, for the in vitro digested. Quantification of 

total phenolics was made using the Folin-Ciocalteu assay and total flavonoids were measured by the sodium 

borohydride/chloranil-based assay. Antioxidant capacity of each fraction was measured by oxygen radical antioxidant capacity 

(ORAC) assay, as a chemical model, and also using the cellular antioxidant activity (CAA) assay, as a cell based model. All 



experiments were done in triplicate and results expressed as median and standard deviation. Fractions with higher bioactive 

compound content were tested for anti-proliferative activity against hepatic cancer cell lines (HepG2). Free phenolics and 

bioaccessible fractions resulted in higher phenolic content and ORAC value than the bound phenolic and chime fractions. 

Phenolic contents were of 93.5 ±1.6 and 102.6 ±13.4 mg GAE/100 g DW for in vitro digested and chemically extracted samples, 

respectively. Flavonoid contents were of 755.4 ±35.7 and 797.3 ±35.7 mg catechin /100 g DW for in vitro digested and 

chemically extracted samples, respectively. No significantly difference was observed between the two extraction methods apply. 

ORAC values however were higher for the chemical extraction, 5869.0 ±856.5 µmol Trolox/100 g DW compared to 3114.4 

±369.8 µmol Trolox/100 g DW of the digested sampled. On the other hand, when cellular based assays were applied in vitro 

digestion showed higher bioactivity. In vitro digested sample result in CAA value of 4.4 ±1.2 µmol QE/100 g DW as for the 

chemically extracted sampled showed CAA value of 2.1 ±1.0 µmol QE/100 g DW. 

 

Conclusions: 

 

Although total phenolics, total flavonoids and ORAC values were slightly higher on the chemically extracted sample, the in vitro 

digestion fraction showed better response in the cell culture assays. Whole meals should be used more often as for in vitro 

digestion methods and the CAA assay, yielding in quicker and cheaper methodologies to evaluate physiological effects when 

compared to in vivo studies. 
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Objectives: 

 

Evaluate glycogen, protein and fat reserves from male and female fruit bats S. lilium during the annual dry and rainy seasons in 

atlantic forest fragments, in order to understand the effect of habitat lost on energy reserves and reproduction in neotropical fruit 

bats. 

 

Methods and Results: 

 

male and female bats were collected during the dry and rainy seasons in forest fragments around the city of Viçosa, MG, Brasil, 

using mist nets. The following day after capture, animals were killed by decapitation and blood and tissues were collected for 

metabolic analysis. We obtained blood glucose concentrations, as well as glycogen, protein and fat concentrations in liver and 

muscles (breast and limbs) from bats captured during both seasons. We also determined carcass fatty acids and adipose tissue 

weights. Data were compared by main effects ANOVA followed by the Tukey test (p 

 

Conclusions: 

 

Our results show a number of metabolic alterations associated to seasonality in male and female fruit bats S.lilium. We suggest 

that this species uses muscle glycogen as main body fuel to flight activities and accumulates fat reserves during the dry season for 



reproductive activities, which initiate in rainy season, when food is plentifully available. 
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Objectives: 

 

We have recently shown that maternal flaxseed supplementation during lactation induces insulin resistance in the adult offspring. 

Here, we studied the effects of maternal dietary flaxseed during lactation on adipocyte morphology and leptin signaling in the 

hypothalamic-pituitary-thyroid axis in the adult progeny. 

 

Methods and Results: 

 

Lactating rats were divided in: controls (C, n=8); and flaxseed (F, n=8), with 25% of flaxseed. After weaning, pups received a 

standard diet until postnatal day (PN) 180. Male offspring (2 from each litter) were killed at PN21 and 180. All significant data 

were p 

 

Conclusions: 

 

Thus, the maternal flaxseed supplementation decreases offspring adiposity and increases pituitary leptin signaling at weaning, but 

at adulthood, they shown hypertrophic adipocytes and higher thyroid leptin receptor. The present data constitutes a warning 

against extensive use of flaxseed during lactation. 
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Objectives: 

 

The chlorogenic acid (CGA) is a phenolic compound present in high quantities in plants such as coffee. Studies have shown that 

ACG has anti-inflammatory, antioxidant and neuroprotective function. The enzyme acetylcholinesterase (AChE) is present in 

cholinergic neurons and catalyzes the hydrolysis of the neurotransmitter acetylcholine (ACh), having an essential role in the 

regulation of physiological events promoted by this neurotransmitter. In turn, diabetes mellitus is associated with brain 

dysfunctions and alterations in the enzymes regulators from CNS. Like this was evaluated the effects of the coffee in the AChE 

activities from synaptosome of diabetic rats. 

 

Methods and Results: 

 

Rats male Wistar were divided in 6 groups (n=10): I- Control water; II- Control CGA; III- Control coffee; IV- Diabetic water; V- 

Diabetic CGA and VI- Diabetic Coffee. The diabetes was induced with 80 mg/kg of streptozotocin. CGA and coffee was 

administered for gavage during 30 days. After the treatment, the animals were submitted to euthanasia and cerebral cortex was 

removed for fraction synaptosome preparation and assay was determined. The dates were analyzed by ANOVA two way utilizing 

post-hoc test of Duncan (p 

 

Conclusions: 

 

We can to suggest that CGA and coffee may to act promoting a cholinergic regulation in the diabetes pathology. 
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Objectives: 

 

Aim: Sleep is a physiological event that it is closely related to the well being and a healthy life. Recent studies suggest that sleep 

deprivation can lead to health problems related to cardiovascular risk, obesity and diabetes mellitus. Paraoxonase (PON1) is a 

high-density lipoprotein (HDL)-associated enzyme which is related to the protection against the early events of atherogenesis by 

its ability to hydrolyze oxidized phospholipids. Changes in activity of this enzyme may suggest trends in cardiovascular and other 



diseases related to circulatory system. Therefore the objective of this study was to asses the activity of PON1 in mice deprived of 

paradoxical sleep.  

 

Methods and Results: 

 

Methods: Male mice were sleep deprived by classical platform technique adapted to mice for 72 hours. After, they were 

euthanized by decapitation, blood was collected and serum isolated. PON1 and Arilesterase activity were followed 

spectrophotometrically, using paraoxon (with or without NaCl) and phenylacetate as substrates, respectively. Results: The 

activity of arilesterase showed no significant differences between sleep deprived and control groups (n = 13/group; 69.82±16.8 

a.u. vs 78.66±19.82 a.u.; t-test, p > 0.05). However, there was an increase in PON1 activity after sleep deprivation using paraoxon 

with or without NaCl when compared to the control group respectively (115.29±26.09 a.u. vs 147.75±30.48 a.u.; t-test, p <0.059). 

 

Conclusions: 

 

Conclusion: While arilesterase did not change its enzymatic activity, sleep deprivation induced an increase in the activity of 

PON1, suggesting that the antioxidant system is triggered by sleep absence, which in turn could influence redox homeostasis and 

increasing the cardiovascular risk.  
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Objectives: 

 

The mismatch between perinatal undernutrition and an appropriate postnatal nutrition can increases the risk of developing non-

communicable diseases in adulthood. However, it is believed that physical activity during gestation may be able to attenuate these 

consequences. Thus, this study aimed to evaluate the effects of moderate physical training on body weight gain of mothers with 

and without perinatal undernutrition and the impact occurred on somatic parameters in life-course offspring. 

 

Methods and Results: 

 

Wistar rats (n=12; body weight=120±20g) were divided in controls (C, n=6) and trained (T, n=6). The T group was subjected to 

physical training of moderate intensity on a treadmill (65% VO2max, 4 weeks, 5days/week, 60min). After four weeks, all rats 

were put to mate. Confirmed the pregnancy, the intensity and duration of the physical training were gradually decreased (30% 

VO2max, 3 weeks, 5days/week, 20min). From the beginning of pregnancy until weaning, the rats were nutritionally manipulated, 

forming four subgroups: control (C, n=3) and trained (T, n=3) with 17% casein diet, undernourished (D, n=3) undernourished and 



trained (T+D, n=3) with 8% casein diet. Body weight of mothers and pups (Cp=9, Tp=9, Dp=7, T+Dp=9) were measured. At 270 

days of age, the offspring were subjected to evaluations of waist circumference, glycemia and cholesterolemia. The group T had 

lower weight gain before and during pregnancy, compared to C (p < 0,05). The birth weight of pups born from undernourished 

mothers were lower than pups from control groups (Cp=6,10±0,30; Dp=4,90±0,30; Tp=7,10±0,40; T+Dp=5,90±0,20; p < 0,05). 

Although T+Dp group had a greater body weight gain during growth in relation to other groups, these values were below the Dp 

group (Cp=858,22±29,64; Tp=848,58±38,46; Dp=1805,48±26,73; TDp=1685,46±30,56; p < 0,05). The Dp group showed higher 

values (p < 0,05) in both glycemia (Cp=91,10±1,60; Tp=98,00±2,10; Dp=108,40±2,00; T+Dp=91,30±3,80) and cholesterolemia 

(Cp=153,30±0,60; Tp=156,00±1,40; Dp=172,10±1,30; T+Dp=164,10±0,90) whereas in group T+Dp these results were 

normalized (p>0,05). 

 

Conclusions: 

 

These results suggest that physical training during pregnancy reduces the deleterious effects of perinatal undernutrition in adult 

rats in the evaluated parameters. 
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Objectives: 

 

Some studies have shown that sleep have a homeostatic regulatory mechanism. Many metabolic changes have been reported by 

platform method of sleep deprivation, including reduction in leptin circulating levels and liver glycogen stocks, as well as higher 

levels of ketone bodies, ghrelin and glucagon. Moreover, different protocols of sleep deprivation have been used and questioned 

about their stress factor. Thus, the objective of this study was to identify other possible metabolic changes using two different 

protocol of sleep deprivation (paradoxical sleep deprivation/total sleep deprivation), to elucidate possible pathways involved in 

negative energy balance and to compare both methods. 

 

Methods and Results: 

 

Male Swiss mice (8 per group) were sleep deprived by classical platform technique – paradoxical sleep deprivation - for 72 hours 

(PSP group), while another group of animals was allowed to have 24 hours of sleep rebound, after sleep deprivation (REB 

group). A different group was sleep deprived by gentle handling method – total sleep deprivation - for 8 consecutive hours (GH 

group). They were euthanatized by decapitation and blood was collected in heparin tubes for glucose, triglycerides and lactate 

quantification by photometric assays. For each experimental group, there was also a control group. While glucose and lactate did 

not change between control, PSP and REB groups, triglycerides showed lower concentrations in PSP group (Control: 

153.5mg/dL±54.27; PSP: 106.63mg/dL±37.69; REB: 169.14mg/dL±63.93; one-way ANOVA - p 

 

Conclusions: 

 

It is important to consider that sleep deprivation, independent from the method used or how long it takes, interfered in animals 

basal metabolism. Low levels of triglycerides in both groups suggest that an immediately demand of energy is necessary, using 



all available reserve in circulation. Moreover, decrease in lactate levels observed in GH group can be justified by elevated energy 

expenditure. In conclusion, both methods of sleep deprivation resulted in the same metabolic changes, except for lactate, 

indicating that just a few hours of sleep deprivation in enough to trigger a negative energetic balance. 
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Objectives: 

 

Although it is well known that catecholamines inhibit skeletal muscle protein degradation the molecular underlying mechanism 

remains unclear. This study was undertaken to investigate the short-term effects of norepinephrine (NOR) on regulating the 

Ubiquitin (Ub)-proteasome (UPS) and autophagic/lysosomal systems. 

 

Methods and Results: 

 

For in vitro experiments, the proteolytic activities and gene expression of Atrogin-1 and MuRF-1, two key Ub-protein ligases 

involved in muscle atrophy, and LC3b and GABARAPl1, markers of autophagy, were measured in isolated soleus and extensor 

digitorum longus (EDL) muscles from 4-wk-old male Wistar rats (n=7 per group) incubated with NOR (10-4 M) for 2 h. For in 

vivo experiments, tibialis anterior (TA) muscles from fed and 1-day fasted C57/BL6 male mice (n=7 per group) were used to 

examine the acute effects (after 1 and 4 h) of a single injection of NOR (1 mg/kg BW) on gene expression and levels of Akt 

phosphorylation. Rates of proteolysis were determined by measuring the tyrosine release from isolated muscles in vitro. Gene 

expression was quantified by RT-qPCR. The level of total and Akt phosphorylation was obtained by Western blotting analysis. 

All animal protocols were approved by FMRP/USP Animal Care and Use Committee (083/2010). The addition of 10-4 M NOR 

to the incubation medium of rat EDL muscles reduced both the UPS activity (21%) and expression of atrophy-related genes, 

Atrogin-1 (64%) and MuRF-1 (43%). Similar findings were observed in rat soleus. On the other hand, the autophagy-related 

genes were differently regulated in soleus and EDL muscles by NOR. While the LC3b (23%) and GABARAPl1 (23%) mRNA 

was reduced in EDL, both genes were increased by NOR in soleus (25% and 103%, respectively). Fasting reduced the 

phosphorylation levels of Akt and up-regulated the expression of atrophy- and autophagy-related genes in tibialis muscles from 

mice. At 1h, NOR increased Akt phosphorylation and attenuated the fasting induced expression of atrogin-1 (63%), MuRF-1 

(60%) and GABARAPl1 (55%). Neither mRNA nor Akt phosphorilation was affected 4h after NOR treatment. 

 

Conclusions: 

 

These data indicate that NOR acutely attenuates the fasting-induced expression of atrophy- and autophagy-related genes in 

skeletal muscles of mice, being this effect mediated by activation of Akt signaling pathway. 

Keywords: Norepinephrine , ubiquitin-proteasome system, atrophy-related genes , autophagy-related genes, Akt signaling 
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Objectives: 

 

Currently, the Serra Gaucha is the most important wine region of Brazil, which produces almost all grape juice, distilled from 

wine and sparkling wine in the country. In this work our aim was to investigate the effect of chronic treatment with a high fat diet 

and grape juice from Bordeaux variety of Vitis labrusca, conventional and organic, on plasma biochemical parameters of rats.  

 

Methods and Results: 

 

Forty male rats, 21 days old were randomly divided into four experimental groups. The first group received ordinary diet and 

water, group II CHO diet and water, group II CHO diet and conventional grape juice, the group IV hyperlipidemic diet and 

organic grape juice. All groups had free access to feed and water or juice. After 12 weeks of treatment the rats live killed by 

decapitation, trunk blood was collected and serum was separated for assay of glucose, cholesterol, triglycerides, creatinine, urea, 

uric acid, alanine aminotransferase (ALT), aspartate aminotransferase (AST) , gamma glutamyl transpeptidase (GGT) and lactate 

dehydrogenase (LDH). The results were evaluated by analysis of variance (ANOVA) one-way and are presented as mean ± 

standard deviation. We observed that the high fat diet induced in animals that did not consume grape juice, a significant increase 

in the levels of AST (U / L) and both conventional and organic juices were not able to prevent this increase (Group I: 147.2 ± 

9.29, Group II: 206.8 ± 9.30, Group III: 215.6 ± 13.64, Group IV: 211.9 ± 20.60). In addition, we also observed an increase of 

GGT (U / L) in rats consuming a high fat diet, but this increase was prevented by the use of grape juice (Group I: 1.2 ± 0.1, 

Group II: 2.3 ± 0.44, Group III: 1.7 ± 0.30, Group IV: 1.3 ± 0.15). The other parameters were not affected by treatments.  

 

Conclusions: 

 

We found that chronic consumption of a high fat diet leads to liver damage. In contrast, we assume that the grape juice prevents 

parts of this damage, probably through a mechanism modulated by the antioxidant properties of phenolic compounds.  

Keywords: high fat diet , grape juice, Vitis labrusca, biochemical parameters , rats 
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Objectives: 

 

Long work hours make people prefer eat snacks that are very caloric.The overweight and obesity has increasing alarmingly 

throughout the world and affects people of all ages. In addition chronic stress exposure can lead to numerous disorders such us 

depression and eating disorders. This study linked a protocol of chronic stress restraint and hypercaloric diet and analyzed the 

effects on food intake and anthropometric parameters in these animals. 

 

Methods and Results: 

 

We used 38 adult male Wistar rats, weighing 200-250g. The animals were divided into four groups: control (C) - standard chow 

without the stress model; chronic stress group (CS) - standard chow and model of chronic stress; hypercaloric diet without 

chronic stress group (HD) - hypercaloric diet and chronic stress model and diet group (CSHD) - hypercaloric diet without the 

chronic stress model. Restraint was applied by placing the animal inside a 25 x 7 cm plastic tube and fixing the tube with 

adhesive tape on the outside. The animals were subjected to chronic stress by restriction one hour for day (between 9am to 

12pm)/5 days a week/40 days.The caloric intake was different between groups over time (ANOVA / SNK, P <0.05). 

 

Conclusions: 

 

The association of chronic stress model and hypercaloric diet shows the supremacy of the diet in determination anthropometric 

parameters. Animals exposed to high calorie diet (group HD) had higher caloric intake without increased feed efficiency. 

However when the animals were submitted to chronic stress we observed a decreased in feed efficiency early in treatment. This 

effect to suggest a negative response to new food associated with exposure to the stressor. It remains until the third week when 

this group showed a higher caloric efficiency compared to the control group probably due to a habituation to the stressor 

Keywords: HIPERCALORIC DIET, CHRONIC STRESS, OBESITY, ANTHROPOMETRIC PARAMETRES, FOOD INTAKE 
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Objectives: 

 

Assess oxidative stress and blood glucose in diabetic pregnant rats treated with quercetin. 

 

Methods and Results: 

 

32 female Wistar rats were randomly assigned in four groups: control (G1), control treated with quercetin (G2), diabetic (G3) and 

diabetic treated with quercetin (G4). Diabetes mellitus was induced using streptozotocin (60 mg/kg of body weight). Quercetin 

was administered by gastroclysis (50 mg/kg of body weight) every 7 days. At day 21 of pregnancy, rats were anesthetized and 

euthanized to obtain the serum used for analysis. The statistical analysis was performed using ANOVA, the level of significance 

considered was p0.05) compared to G1 and G2 (G1=110.93±21.58; G2= 110.69±9.80; G3= 309.20±56.26; G4= 163.71± 41.00 

mg/dL). Lipid hydroperoxide (nmol/mL) serum levels in animals exposed to streptozotocin (G3= 9.84±0.78) were increased 

(p0.05, G1 = G2 = G3 = G4). 

 

Conclusions: 

 

The administration of quercetin in rats with experimental diabetes mellitus regulated oxidative stress reducing the generation of 

lipid hydroperoxide and increasing the activity of GSH-Px. 

Keywords: oxidative stress, quercetin, streptozotocin, pregnant rats 
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Objectives: 

 

The purpose of this study is to evaluate the effect of daily consumption of grape juice and red wine on blood lipids, glucose and 

abdominal white fat in rats.  

 

Methods and Results: 

 

90-day-old female Wistar rats were housed in individual cages in a controlled environment during 60 days and divided in four 

groups (n=6/group): 1)CAS- casein balanced chow (AIN93M); 2)CASHF- casein high fat (20% animal fat); 3) CASHFGJ- 

casein high fat, receiving grape juice (15 mL); 4) CASHFRW- casein high fat, receiving red wine (7 mL). Water and chow was 

offered ad libitum. The body weight and chow consumption was determined once a week. The water, grape juice and red wine 

were observed daily. At the end of the study the animals were fasted for 6 hours before decapitation under anesthesia. Caudal 

blood was collected for analyses of serum glucose with accue check active strips. The serum cholesterol, HDL-c and 

tryacilglycerol were determined by colorimetric commercial kits. The liver and abdominal white fat was weighted. All dates are 

presented as means and standard deviation. ANOVA with Bonferroni post test was performed and p values of less than 0.05 were 

considered significant. All procedures were approved by the Federal Fluminense University‟s ethical committee for animal 

experiments protocol number 00216/10. There was no difference in final (CAS:251,58±7,3; CASHF:247,6±13,5; 

CASHFGJ:251,08±12,9; CASHFRW:253,33±11,0) and corporal weight gain between groups (CAS:46,33±11,87g; 



CASHF:67,60±29,59g; CASHFRW:44,58±11,60g and CASHFGJ:50,75±22,96g) at the end of the experiment. The chow 

consumption (g/100g corporal weight) was higher (p 

 

Conclusions: 

 

In conclusion, these results suggested that the grape juice and red wine consumption could reduce the negative effect of a high fat 

diet lowering the blood cholesterol, glucose and avoiding the abdominal white fat accumulate. However, it could be notes that the 

blood lipids are strongly influenced by the carbohydrate of the diet.  
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Objectives: 

 

Some change in food consumption has been observed in different phases of menstrual cycle. These changes may be due to 

alteration in taste that could influence the food choice. Researchers showed that the basic four flavors (sweet, salt, bitter and acid) 

are influenced by different female hormones during menstrual cycle. These alterations in health women has been studied in 

developed countries, however in Brazil, there is a few information about it.The purpose of this study is to evaluate the effect o 

menstrual cycle on health women taste. 

 

Methods and Results: 

 

It was investigated 29 adults women, among 20 and 40 years old, during a month. The taste sensibility of the volunteers was 

investigated during luteal phase (24 and 25 day of the menstrual cycle) and in pholicular phase (10 to 12 day of the menstrual 

cycle). It was applied the intensity-taste as a requirement for the volunteers to do the stimulus continue test. To do the intensity-

taste test it was used sucrose, citric acid, caffeine and sodium clorets in different solutions by the following dilution, respectively: 

2% and 4%; 0,14% and 0,2%; 0,07% and 0,14%; 0,2% and 0,4%). For the continue stimulus test it was presented for the 

volunteers 5 stimulus for each flavor in crescent intensity order (different concentrations: 0%, 0,5%, 1%, 1,5% and 2% of 

sucrose; 0%, 0,035%, 0,07%, 0,105% and 0,14% of citric acid; 0%, 0,017%, 0,035%, 0,0525% and 0,07% of the caffeine; 0%, 

0,05%, 0,1%, 0,15% and 0,2% of salt clorets. All procedures were approved by the Federal Fluminense University‟s ethical 

committee for human researches by the following protocol number 0084.0.258.000-07. All dates are presented as frequency. In 

the intensity-taste test only 23 volunteers were apt to do the continue stimulus test. The continue stimulus test analyses showed 

that in pholicular phase the acid taste was detected with higher frequency (87,5%) in a lower concentration (0,035%) than in 

luteal phase (71,4%). It could be noted that in luteal phase was needed the higher concentration (0,105%) for taste perception. By 

the same way, in luteal phase, to perceive the sweet, bitter and salt taste (68%, 38,5%, 85,7%, respectively) the volunteers needed 

the highest concentrations than in pholicular phase (57%, 30,0%, 76,2%, respectively). 

 

Conclusions: 

 

In conclusion these results suggested that the women in pholicular phase perceive better the acid, sweet, bitter and salt flavors in 

lower concentrations while in luteal phase these same women need higher concentration to perceive it. It could lead to a higher 

consumption of some foods, like chocolate and snacks to be satisfied. So, these results suggested that there is influence of 



menstrual cycle on taste and food choice. 
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Objectives: 

 

Obesity is a multifactorial syndrome, including environmental and behavioral factors. Genetic influences seem to result from the 

interaction of several gene systems, determining biochemical changes in various aspects. This study was designed to evaluate the 

endocrine profile of the offspring (males and females) from female rats submitted to cafeteria diet, an experimental model widely 

used for controlled study of dietary-induced obesity.  

 

Methods and Results: 

 

Wistar rats recently weaned (n= 30) were housed in 5 animals per cage on light-dark cycle (12-12h) and controlled room 

temperature (22 ± 2ºC). The animals were divided into Control group (free access to standard chow and water) and Cafeteria 

group, with free access to water, soda and standard chow, plus palatable hypercaloric food offered on alternate days: salami, 

bread, snacks and candy; sausage, cake, biscuit and marshmallow; ham, snacks, wafer and gumdrop. After 10 weeks, on the night 

of proestrus, one female stayed overnight with two sexually active males. The next morning, were considered pregnant females in 

whose vaginal smears contained sperm. All dams from each group kept their respective diets during pregnancy and lactation. The 

number of pups was culled to 8 per dam by randomly removing some of them. On offspring weaning (postnatal day 21) the dams 

were decapitated for blood collection and visceral fat weighing. Pups were housed in same-sex groups of 5 per cage (each animal 

derived from a different mother from each group) with free access to water and standard chow monitored every 3 days. About 90-

days-old, the offspring were decapitated for blood collection and visceral fat weighing. Serum insulin of mothers and offspring 

were measured by ELISA. For all evaluations was used t test, significance level of p  

 

Conclusions: 

 

A hypercaloric diet increases fat weight in mothers. Also, it increases serum insulin in mothers and male offspring, but not in 

females. Interestingly, there was no difference in body weight and food intake in offspring form the differents groups, but male 

and female offspring from Cafeteria group showed an increased fat weight. 
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Objectives: 

 

Aims: The pancreatic lipase inhibitor, Orlistat (tetrahydrolipstatin, THL) is also employed in neurosciences to inhibit the 

synthesis of a major endocannabinoid molecule, 2-arachidonoyl-glycerol (2-AG) via the blockade of diacylglycerol lipases (DAG 

lipases). We have been characterizing the role of the endocannabinoid system in cerbral glucoregulation. Thus, we tested the 

putative effects of the antiobesity pill, THL on hippocampal glucose uptake and metabolism. 

 

Methods and Results: 

 

Methods: Adult male Wistar rats were anesthetized, decapitated and the hippocampi were quickly removed and sliced with a 

tissue chopper into 450 micron-thick transversal slices. Slices then kept at 37ºC oxygenated in the assay medium, followed 85 

min later by drug treatments. Net total glucose uptake was assessed by the accumulation of the non-metabolizable glucose 

analogue, 3H-deoxyglucose (3HDG), and simultaneously, 14C-U-glucose uptake was simultaneously measured. evaluate actual 

glucose content vs. total net glucose content (i.e. roughly: metabolism). Results: THL (30 nM – 30 microM) potently and greatly 

increased 3HDG uptake (EC50, 208 nM; Emax, 146.9 ± 2.2%), as well as glucose metabolism assessed as the difference between 

the 3HDG and 14C-U-glucose contents (as the latter is readily oxidized and dissipated). CB1 cannabinoid receptor blockade by 

AM251 (1 microM) potentiated both effects of THL (0.3 and 10 microM) by more than two-fold. In contrast, both these effects of 

THL alone and in combination with AM251 were abolished by either the non-selective cannabinoid receptor antagonist, 

cannabidiol (10 microM) or by the selective CB2 cannabinoid receptor antagonist, AM630 (1 microM). Notably, AM630 alone 

inhibited both 3HDG uptake by 16.3 ± 5.6% (n=9, p < 0.05) and 14C dissipation from incorporated 14C-U-glucose by 165.2 ± 

47.9 nmole/[mg protein*hour] (n = 9, p < 0.05). In contrast, the selective CB2 cannabinoid receptor (CB2R) agonist, JWH133 

(0.1 – 10 microM) increased both parameters in a concentration-dependent fashion which was exacerbated again by the CB1R 

antagonist, AM251. The GPR18/ GPR55 agonist, O-1602 (0.1 and 1 microM) as well as the TRPV1R agonist, OLDA (10 

microM) did not mimic the effects of any above mentioned ligands, and neither did the other DAG lipase inhibitor, RHC80267 

did not mimic the effects of THL. These further support the notion that THL‟s effect on glucose metabolism is not dependent on 

GPR18, GPR55, TRPV1R and DAG lipases. 

 

Conclusions: 

 

In summary, as it appears, CB2R activation increases glucose uptake and metabolism in the hippocampal slice. CB1Rs inhibit 

CB2Rs. Indeed, in situ hybridization reveals the co-localization of CB1R and CB2R mRNAs in GFAP-positive hippocampal cell, 

i.e. in astrocytes. Finally, it appears that THL might act through CB1Rs and CB2Rs to increase glucose metabolism.  
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Objectives: 

 

Naphthoquinones are considered privileged structures in medicinal chemistry due to their biological activities and structural 

properties. Chemical modifications of antitumor substances are among the most important strategies used in the search for new 

antineoplastic drugs. Among the cytotoxic naphthoquinones, β-lapachone has been the most extensively studied in recent years 

and is currently under multiple phase II clinical trials. Also, their derivatives have been the subject of several cytotoxicity studies 

in various human cancer cell lines. In continuity with our search of β-lapachone derivatives with antitumor activity, we aimed to 

study the antileukemic properties of quinone oxime (1) and amino-naphthol (2) compounds designed from β-lapachone in human 

promyelocytic leukemia HL-60 cell line. 

 

Methods and Results: 

 

HL-60 leukemia cells were treated with increasing concentrations (0.1, 0.5 and 1 μg/mL) of both compounds for 24 h, and the 

cytotoxicity was evaluated by the MTT test. To study the mechanism of cytotoxicity, cells were incubated with compounds (0.1, 

0.5 and 1 µg/mL) during 24 h. Flow cytometry analysis were applied to evaluate the effects of compounds upon HL-60 cells 

internucleosomal DNA fragmentation (sub-diploid sized DNA - sub-G0/G1 peaks), caspases (3, 7 and 8) activation, 

mitochondrial transmembrane potential (ΔΨm) and reactive oxygen species (ROS). β-lapachone (1.2 μg/mL) was used for 

comparative purpose. The MTT data showed that both derivatives elicited a significant cytotoxicity against HL-60 cells [IC50 

0.98 µg/mL (1) and 0.91 µg/mL (2)] in relation to their precursor (IC50 1.22 µg/mL). Our flow cytometric results showed that 

compounds (1 and 2) induced internucleosomal DNA fragmentation at highest concentrations (0.5 and 1 µg/mL). Herein, the 

increased compounds-induced sub-G0/G1 peaks were well correlated with apoptotic cells having fractional DNA content. The 

percentage of HL-60 cells with degraded DNA was greater than 25% in cultures treated with highest concentration (1 μg/mL) of 

compounds 1 and 2, while for β-lapachone only 15% of exposed cells showed fragmented DNA. Moreover, treatment induced 

caspases (3, 7 and 8) activation. However, alterations in ΔΨm and intracellular ROS generation were not observed. 

 

Conclusions: 

 

The cleavage of caspases associated with the lack of alterations in ΔΨm reinforces the participation of extrinsic pathways in the 

apoptotic process induced by these compounds. 
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Objectives: 

 

Colorectal cancer (CRC) represents one of the most common causes of morbidity and mortality related to cancer. It is the third 

most frequent cancer worldwide, with an estimated of one million new cases and half a million deaths each year. In Brazil, 

without regard the skin cancer non melanoma, it is also the third and fourth most common cancer in women and men, 

respectively and represents the second-highest mortality rate by this disease. The CRC progression is characterized by a series of 

clinical and histopathological stages, which range from small benign tumors (adenomatous polyps), to invasive malignant cancers 

(carcinomas). During the malignant transformation, changes in expression profile of glycans represents one of many molecular 

modifications in tumor cells. Studies have shown that these changes are involved in a variety of physiological and pathological 

events, including proliferation, angiogenesis, migration, metastasis, evasion of apoptosis, loss of cell-matrix adhesion and also 

cell-cell adhesion. We recently demonstrated that changes in the pattern of expression of E-cadherin-linked N-glycans modulate 

the stability of adherens junctions in CRC cells. In the present study, we investigated in vitro anticancer activity and 

radiosensibilization of N-glycan biosynthesis inhibitors in CRC cells.  

 

Methods and Results: 

 

We used N-Glycan biosynthesis inhibitors such as swainsonine or tunicamycin. Swainsonine inhibits the alfa-mannosidade II 

enzyme, thereby blocking the formation of complex-type N-glycans whereas tunicamycin blocks N-glycan biosynthesis by 

inhibiting the formation of a lipid-linked oligosaccharide precursor. We observed that treatment with tunicamycin, inhibited 

cellular mechanisms related to the malignant phenotype such as, migration and colony formation in undifferentiated colon cancer 

cells (HCT-116),. Moreover, treatment with swainsonine seems to have no effect on the malignant phenotype displayed by these 

cells. In order to evaluate other parameters that could to contribute to determine the anticancer potential of these inhibitors, we 

analyze their ability to make cells more sensitive to radiation considering that it remains the major therapy to improve survival 

rates in colorectal cancer patients.We observed that treatment with both swainsonine and tunicamycin were able to cause 

radiosensitivity of HCT-116 cells. 

 

Conclusions: 

 

Our in vitro results suggest that the biosynthesis of N-glycans appears to be a potential therapeutic target for the CRC treatment, 

since the inhibition of N-glycans expression appears to regulates several aspects related to tumor progression in cells derived 

from this type of cancer. 
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Objectives: 

 

Some Benzothiazole analogues present activity against neurodegenerative disorders, local brain ischemia, Huntington‟s disease 

and cancer amongst others. The aim of this study was to evaluate the antiproliferative activity of synthetic Benzothiazole 

analogues against the tumour cell line K562 (human chronic myelocytic leukaemia). 

 

Methods and Results: 

 

The MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay was conducted to evaluate the cytotoxic 

potential of synthetic Benzothiazole analogues (1,3-benzothiazol-2-yl analogues). The trypan blue assay and differential 

morphology tests with May-Grünwald Giemsa staining and Acridine orange/Ethidium bromide (AO/EB) staining were conducted 

to underline the mode of cell death induced by these analogues. Flow cytometry assay was subsequently performed to determine 

cell viability, mitochondria depolarization and determination of cell cycle arrest. Data was obtained from at least three 

independent experiments in triplicate. The results showed that one synthetic analogue, AFN01, presented great cytotoxic activity 

with an IC50 (concentration of substance that provides 50% of growth inhibition) of 4,14μM (p 

 

Conclusions: 

 

The analogue AFN01 is able to generate cytotoxic activity in the studied concentrations and this is observed in several assays that 

point out characteristics of apoptosis. However the process involved is still not clear and further studies are needed to clarify the 

pathways of such growth inhibition. 
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Objectives: 

 

Aim: The c-Abl protein belongs to the non-receptor tyrosine kinase family that is tightly regulated in cells. Regulation is achieved 

by phosphorylation and intramolecular interactions between the kinase (SH1) and regulatory regions (SH3 and SH2). These 

mechanisms are lost when bcr sequences fuses to the upstream segment of the abl gene and originates the BCR-ABL protein, a 

deregulated tyrosine kinase, involved in the chronic myelogenous leukemia (CML). The SH1 catalytic domain represents a hot 

spot region for drug design studies. Imatinib Mesylate, directly binds to the ATP-binding site and is the front-line therapy for 

CML patients. However, the rise of drug resistance in Imatinib-treated CML patients put this kinase into a new perspective, in 

which regions directly involved in the inactive conformation appear as new potential sites for therapeutic action.  

 

Methods and Results: 

 



Methods and Results: To approach these questions, we performed small angle X-Ray scattering (SAXs), dynamics and NMR 

experiments with regulatory regions involved in ABL protein activity, such as, the very flexible regions N-CAP and SH2-SH1-

linker and also the SH3 and SH2 domains. SAXs analysis revealed for the SH2-linker construct a closed-inactive conformation 

state as observed by shape reconstruction. Relaxation parameters (15N R1, 15N R2 and 1H-15N NOE) were similar for most 

residues of SH2 domain, however the linker region showed smaller values, an indicative of pico-nanoseconds motion scale. Also, 

structural studies are limited to sample yields and purity. To solve this issue, prokaryotic systems are commonly used. However 

complex proteins, such as kinases, are driven into inclusion bodies (IB). We carried out cloning and mutagenic efforts in 

recombinant SH1 domain from Abl protein to solve IB formation during expression in E.coli.  

 

Conclusions: 

 

Conclusion: Insights focused on new allosteric sites for the Abl protein must be brought to bear to create opportunities for new 

anticancer therapy. 
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Objectives: 

 

Success of metastasis depends on the ability of tumor cells to interact with endothelial cells. These interactions may occur 

through the binding of carbohydrates expressed on tumor cells surface to endothelium selectins. Cancer cells release factors that 

induce angiogenesis, thus expanding their invasive routes. It has been demonstrated that VEGF produced by tumor cells could act 

as an autocrine signaling pathway, by enhancing their proliferation, migration and survival. Recent studies suggest that sulfated 

polysaccharides could inhibit metastasis and proliferation of tumor cells by binding to growth factors and to cell adhesion 

molecules. We investigated the effect of a sulfated polysaccharide isolated from sea urchin Lytechinus variegatus (FucSulf1), in 

the proliferation and interaction of different cancer cell lines (obtained from breast, prostate and melanoma tumors) with 

endothelial cells from human umbilical vein (HUVECs). 

 

Methods and Results: 

 

HUVECs were seeded in 24 well plates for adhesion assays or in transwell inserts (8µm pore size) for transendothelial migration 

assays. Confluent monolayers were pre-treated with TNF-α (1ng/ml) for 4 hours and then incubated for 30 minutes with FucSulf1 

or heparin (100µg/ml). Tumor cells were labeled with red fluorescent cell linker and then added (3 x 10&sup4cells) to HUVECs 

monolayers. Interaction occurred for 1 hour in adhesion assays or for 16 hours in transmigration assays. After washing, adhering 

or migrating tumor cells were counted in a fluorescence microscope (40X magnification). We observed that both polysaccharides 

were able to inhibit tumor cells adhesion to, and transmigration through TNF-α-activated endothelial cells. To evaluate the 

proliferation of different human tumor cell lines (DU-145 and PC-3, from prostate cancer; MDA-MB231, from breast cancer; and 

MV3, from melanoma), cells were seeded in 96 well plates (1 x 10&sup4 cells/well) for 2 hours. Then, cells were washed and 

incubated with FucSulf1 or heparin (100µg/ml) for 24, 48 or 72 hours. Proliferation was measured by the MTT assay. Only 

FucSulf1 was able to inhibit proliferation of tumor cell lines. Since VEGF may modulate the proliferation of tumor cells, we 



performed an indirect ELISA assay to investigate the binding of polysaccharides to VEGF. FucSulf1 or heparin (100µg/ml) were 

coated overnight at 4ºC in a 96- well Elisa plate. After blocking with 0.1% BSA, wells were incubated with different 

concentrations of VEGF overnight at 4ºC. Our data showed that FucSulf1 and heparin were able to bind to VEGF. However, 

VEGF can bind to FucSulf1 at the lowest dose tested (6ng/ml), while the binding between VEGF and Heparin was only detected 

at the highest dose (24ng/ml). 

 

Conclusions: 

 

FucSulf1 and heparin were able to inhibit the interactions between tumor cells and endothelium. Only FucSulf1 inhibited tumor 

cell proliferation, probably due to its higher affinity to VEGF, as compared to heparin. Thus, FucSulf1 could be a potential 

candidate for an anti-metastatic drug. 
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Objectives: 

 

Chalcones are precursors of flavonoids in higher plants and display a wide range of biological properties. Several studies reported 

that chalcones have antiproliferative activity on various tumor cells (Basic. Clin. Pharmacol. Toxicol. 101; 4, 2007; 

Carcinogenesis, 27; 7, 2006). Changes in chalcones molecules can result in different biological activities. New compounds with 

biological targets and lower cytotoxicity to normal cells are necessary for the therapy against cancer. The aim of the present work 

was to investigate the cytotoxicity of forty-nine synthetic chalcones derived from 2,4,5-trimethoxyacetophenone and 2,4,5-

trimethoxybenzaldehyde on K562 human acute myeloid leukemia cells and Jurkat acute lymphoblastic leukemia cells.  

 

Methods and Results: 

 

K562 and Jurkat cells were cultured in RPMI supplemented with 10% fetal calf serum, 100 U/ml penicillin, 100 µg/ml 

streptomycin and 10 mM HEPES, pH 7.4 at 37oC in a 5% CO2 humidified atmosphere. The K562 cells were incubated with the 

compounds at 100 ìM for 24 hours. Cell viability was assessed using MTT (3-(4,5-dimethiazol-zyl)-2-5-diphenyltetrazolium 

bromide) assay. After preliminary screening of series of forty-nine chalcones derived from 2,4,5-trimethoxyacetophenone and 

2,4,5-trimethoxybenzaldehyde, thirty-one chalcones derived from 2,4,5-trimethoxyacetophenone and twelve derived from 2,4,5-

trimethoxybenzaldehyde showed significant cytotoxic effect. Then K562 and Jurkat cells were incubated with the four most 

active compounds from 1 to 100 ìM, for 24, 48 and 72 hours. These four chalcones had decreased cell viability of K562 and 

Jurkat cells in a concentration and time dependent manner with IC50 of approximately 31 to 42 ìM in 24 h, 8 to 18 ìM in 48 h and 

4 to 8 ìM in 72 h. The analysis of the exposure of phosphatidylserine by Annexin V-FITC, which was analyzed by flow 

cytometry, showed that chalcones induce cell death through an apoptosis pathway. A significant increase in the percentage of 

annexin-V positive cells, approximately 20% on K562 cells and 90% on Jurkat cells, was observed when compared with the 



control group. The cell cycle analysis was carried out by flow cytometry after propidium iodide staining. In comparison with the 

control group (without treatment), the compounds caused an increase in the proportion of cells in S phase in K562 and Jurkat.  

 

Conclusions: 

 

The chalcones derived from 2,4,5-trimethoxyacetophenone and 2,4,5-trimethoxybenzaldehyde caused cytotoxic effect against 

K562 and Jurkat leukemia cells. The cell death induced by chalcones occurs through an apoptosis pathway and these compounds 

caused a cell cycle arrest in S phase in K562 and Jurkat cells.  
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Objectives: 

 

Histologically classify the breast tumors of Sprague-Dawley rats, according to the recommendations of the World Health 

Organization, in order to establish a reliable model for research in human mammary pathology. 

 

Methods and Results: 

 

For that purpose, twenty DMBA-induced breast neoplasms were independently analysedby two pathologists (oneof them being a 

veterinarian pathologist) for (1) histologic type (according to the WHO criteria), (2) histologic grading (in accordance to the 

Nottingham system, 1991) and necrosis mapping. Results:the majority of the tumours were composed by more than one 

histologic type (12/20), and were classified as “mixed” type. Among them, the main component was most frequently represented 

by a ductal carcinoma (5/12), which comprised on average 68% of the tumour.Similarly, the most frequent histologic variant 

among “pure” neoplasms was the ductal type (5/8). Thus, one may say that the ductal type (either pure or in combination) was 

present in 16 of the 20 cases. Furthermore, in 15 of such cases, the ductal component was graded as well differentiated (final 

histologic grade between 3 and 5). Other histologic variants found were: papillary carcinoma (10/20), phyllodes tumor (6/20), 

myoepithelial/metaplastic carcinoma (3/20)and lobular carcinoma (1/20). The average percentage of spontaneous necrosis was 

estimated at 14%. 

 

Conclusions: 



 

The present model of chemically induced cancer seems to favour the development of the ductal phenotype – the most common 

histologic type among malignant human neoplasia. The great histologic heterogeneity, both intra- and inter-tumours, the ability to 

form rare histologic variants (such as the papillary carcinoma), biphasic neoplasms (e.g., phyllodestumour) and the clear signs of 

myoepithelial/basal differentiation strongly suggest the participation of cancer stem cells in the development, progression and 

survival of these tumours.Altogether, the above findings support the great potentiality of this protocol of chemically induced 

carcinogenesis as a model for pathophisiological and pharmacological studies focused on the cancer stem cell hypothesis. 
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Objectives: 

 

There is increasing evidence that Prostaglandin E2 (PGE2) and the transforming growth factor beta 1 (TGFbeta1) play a central 

role during the epithelial mesenchymal transition (EMT). Whereas PGE2 induces proliferation, migration and invasion, 

TGFbeta1 shows a dual role, either inhibiting or promoting the colorectal cancer (CRC) progression. However, the precise 

molecular mechanisms that control these events remain still to be defined. The aim of the present study was investigate the role 

that PGE2 and TGFbeta1 play during the CRC progression focusing events related with the EMT development. 

 

Methods and Results: 

 

We used HT-29, a cell line derived from human colorectal adenocarcinoma, as CRC model. Cells were treated with 10 nM PGE2 

and 5 ng/ml TGFbeta1, alone or in association. Our results showed that PGE2 increased the colony formation, migration and 

invasion in HT-29 cells, while TGFbeta1 abrogated these effects caused by PGE2. PGE2 alone or in combination with TGFbeta1 

did not alter the proliferation and cell viability. Also, PGE2 after 48h of treatment caused downregulation of E-cadherin and beta-

catenin and upregulation of vimentin, as well as induced adherens junctions (AJ) proteins internalization. Surprisingly, TGFbeta1 

treatment restored the localization of these proteins as seen in combined treatment with these agents. In order to analyze the 

involvement of the oncogene Ras in these events, rat intestinal IEC-6 cells (one set was transfected with the oncogene Ras -IEC-6 

pbabe H-ras V12 cells - another set with empty vectors - IEC-6 pbabe V12) and, respectively were treated with TGFbeta1 by 24 

h. We observed that the treatment did not affect the proliferation and cell viability in both transfected cells. On the other hand, 

TGFbeta1 increased the expression of GSK-3beta, beta-catenin and ciclooxynenase-2 (COX-2) after 24 h in IEC-6 pbabe H-ras 

V12 cells. Additionally, TGFbeta1 reduced the number and size of colonies as observed in anchorage dependent assay after 10 

days. Surprisingly, TGFbeta1 increased cell invasiveness of transfected cells as compared whit those containing the empty vector.  

 

Conclusions: 

 

Our results show that TGFbeta1 exerts a dual function during the CRC progression, as it abrogated the tumorigenic effects of 

PGE2 in HT-29 cells, but it seems to contribute with tumor progression acting in synergy with Ras and COX-2.  
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Objectives: 

 

Bladder cancer is one of the most prevalent genitor-urinary malignancies. It is estimated to be the ninth most common type of 

cancer worldwide and the thirteenth most frequent cause of cancer mortality. It affects approximately three to four times more 

men than women, across all races, and incidence increases with age. In this study, we use boldine, an alkaloid of Peumus boldus, 

known for its citotoxic activity in glioma lineages and HeLA lineage. The aim of this study was to evaluate the effect of boldine 

on the proliferation of a bladder cancer cell line.  

 

Methods and Results: 

 

T24 lineage was maintained in DMEM medium supplemented with 10% fetal bovine serum in 37ºC and 5% CO2. Cells were 

seeded in 24 or 96 well plates and treated with 10, 50, 100, 200, 300, 400 or 500 μM of boldine for 24 h. At the end of treatment, 

cells were counted in a hemocytometer. Propidium Iodide (PI) incorporation was used to determine cell death. Cellular viability 

was assessed by 3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyltetrazolium bromide (MTT) assay and cell cycle analyzed by flow 

cytometry. Cell number, counted in a hemocytometer, decreased significantly in (μM, %controle±SD, n=6, p 

Conclusions: 

 

Our results showed that boldine treatment reduces cell percentage and cell viability in a concentration rage of 200 – 500 mM. 

This reduction can be explained by two ways: cell death and reduced cell proliferation. According to our results, we observe both 

cellular death and a G2/M arrest. Considering this, we suggest that boldine could be a promising drug for the treatment of bladder 

cancer.  
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Objectives: 

 

The usefulness of conventional cytogenetic analysis for the classification and prognostication in acute and chronic leukemias has 

been demonstrated. On the other hand, in chronic lymphocytic leukemia data from chromosome banding analysis are scarce, 

because B-cells from CLL patients are often hampered by low mitotic activity in vitro. The metaphase induction of CLL cells can 

now be enhanced by using traditional mitogens, such as 12-O-tetradecanoylphorbol-19-acetate (TPA), or new combinations of 

mitogens, such as the combination of the immunostimulatory CpG-oligonucleotide DSP30 plus interleukin 2 (IL-2). This last 

combination has been reported to effectively induce cell cycle progression of CLL cells in vitro and to enable detection of clonal 

aberrations in the karyotype for 80-90% of CLL patients. However, it is not completely clear if genotoxic events deriving from 

the immunostimulatory method could increase the levels of unstable chromosome lesions and lead to misinterpreted results. 

 

Methods and Results: 

 

This study evaluated and compared three different immunostimulatory methods [DSP30/IL-2, TPA and phytohaemaglutinin 

(PHA)] considering a possible genotoxic effect of that could contribute to the chromosomal abnormalities observed in CLL 

patients. Cytokinesis-block micronucleus assay (CBMN) and apoptotic cell death were employed to assess the possible genotoxic 

effects of these immunostimulatory compounds. DSP30/IL-2, TPA and PHA did not increase the frequency of micronuclei (MN) 

after 72 h of immunostimulation. Cytomorphological analysis and annexin V apoptosis detection did not reveal necrotic or 

apoptotic cell death 48 h after immunostimulation. 

 

Conclusions: 

 

These results permitted to conclude that the chromosomal abnormalities profile observed in CLL patients, by using the 

combination DSP30/IL-2 are not related to immnustimulatory method used. The chromosomal aberrations in CLL patients reflect 

the degree of genomic instability associated to the establishment of neoplastic condition or related to the disease evolution. The 

combination DSP30/IL-2 or TPA stimuli are considered safe and reliable methods for cytogenetic investigation in CLL patients. 
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Objectives: 

 

Paclitaxel (PTX), an antineoplastic agent widely used in treating various cancers, has as its mechanism of action the inhibition of 

cell replication through stabilization of microtubules leading to cell death. Due to its low solubility, it is necessary to use the 

Cremophor EL (CREL) as a vehicle, which in vitro studies has shown to be responsible for excessive production of reactive 

oxygen species (ROS) causing oxidative stress status, thus being responsible for cell damage. However, this study aimed to 

evaluate the immediate toxicity caused by chemotherapy with PTX and its agents CREL and ethanol and its relationship with 



oxidative stress in rats. 

 

Methods and Results: 

 

This study was approved by the ethics committee on animal experimentation of State University of Londrina (CEEA n°82/10), 

which were used male Wistar rats weighing 250-300g. The animals were cannulated in the femoral vein 24 hours before 

treatments during intravenous infusion for 1 hour and were distributed in four groups: (1) control group (CTR, 3ml of saline 

solution); (2) paclitaxel group (PTX, 3ml of saline solution + PTX 175mg/m2); (3) cremophor group (CREL, 3ml of saline 

solution CREL + 50% v / v); (4) etanol group (ET, solution of 3 ml of saline + ethanol 50% v / v ). Immediately after the 

infusion, animals were sedated with ether and blood was collected via cardiac puncture. The red blood cells were used to measure 

the production of superoxide anion (O2-), erythrocyte count, and membrane lipid peroxidation evaluated by chemiluminescence 

(CL). To validate the oxidative damage on cell membrane, the four groups received Vitamin E 100mg/kg ip 72 hours before the 

same treatment protocols described. Total antioxidant capacity (TRAP) was evaluated in plasma. The data were analyzed using 

GraphPad Prism 5.0, two-way ANOVA for calculations of CL and t test for other analysis, considering p 0,05 CTR 4913750 ± 

1961486.000, 8; ET 4231429.000 ± 2112104.000, 7; CREL 6496667.000 ± 1803360.000, 6; PTX 5265715.000 ± 1955785.00, 6), 

whereas the lipid membrane peroxidation profile increased significantly in PTX group compared with the CTR group (p 

 

Conclusions: 

 

In conclusion, the results revealed the presence of oxidative stress in animals treated with PTX due to increased systemic 

expression of superoxide anion radical and the high levels of membrane lipid peroxidation of these animals. It was also 

demonstrated a increased production of antioxidants in animals infused with CREL. Thus our data revealed that there is systemic 

toxicity immediate chemotherapy with PTX, indicating the participation of the toxicity of the solubilizer CREL as its agent. 
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Objectives: 

 

Tumoral Electrotherapy (EChT) consists on the treatment of solid tumors with low-intensity direct electric current (DC) by 

electrodes inserted in solid tumors. One of the main mechanisms involved in EChT is the generation of electrolysis products, 

which includes oxidizing chemical species such as chloramines, potential necrosis and apoptosis inducers. In the present study, 

we assessed the alterations induced by the anodic flow (AF) of DC, already described as apoptosis inductor, in lung tumor cell 

line A549 viability and morphology. 

 

Methods and Results: 

 

Human adenocarcinoma lung cells (A549) were first inoculated in 24-well cell culture dishes. Platinum electrodes adapted on a 



plate lid were used for the AF treatment, which was generated by 2 mA of DC. After a 10-minute treatment, cells were left in 

contact with electrolysis products for 15 minutes. Cells were then washed with PBS and incubated with DMEM culture medium 

with 10% foetal bovine serum at 37°C for different times (0h, 4h, 8h, 18h and 24h) to assess the late response of the cells to AF 

treatment. In parallel, these responses were compared to those of cells treated with cisplatin 50 µM for the same times and 

untreated A549 cells were used as negative controls. Cell viability was assessed by MTT and Trypan Blue dye exclusion method. 

Results showed a significant drop in cell viability between 18 and 24h after DC treatment, in both cell number (4,4 x 10^5 cells at 

18h; 1,32 x 10^5 at 24h) and MTT absorbance (0,764 at 18h; 0,353 at 24h), similar to the induced by cisplatin (3,08 x 10^5 cells/ 

0,610 at 18h; 2,17 x 10^5 cells/ 0,389 at 24h), and both significantly lower than untreated cells (p 

 

Conclusions: 

 

This study showed that AF treatment seems to trigger a late death response on A549 tumor cells, in rates comparable to those of 

cisplatin. These antitumoral effects of DC observed in vitro opens promising perspectives for further in vivo ETT studies. 
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Objectives: 

 

Lung cancer (LC) represents a major health challenge worldwide, being the leading cause of cancer-related deaths in both men 

and women. SLC34A2 is a member of the solute carrier family and encodes the type IIb sodium phosphate cotransporter (NaPi-

IIb). It uses the electrochemical gradient of sodium ions to perform the co-transport of sodium and phosphate, and is 

physiologically expressed in a variety of cell types. SLC34A2 expression is reduced by ten-fold in LC samples compared to 

normal lung. Estrogen is a known risk factor for LC in women, and a relationship between its action and SLC34A2/NaPi-IIb 

super-expression in certain cell lines has been proposed. Furthermore, based on the central role of PKC isoenzymes in 

carcinogenesis, and on studies showing that administration of cAMP stimulates the NaPi-IIb mRNA expression in adult rats 

alveolar type II cells, this work aimed to evaluate the correlation between PKA (cAMP mediator), PKC, estrogen signaling 

pathways and SLC34A2/NaPi-IIb expression levels in human LC cells. 

 

Methods and Results: 

 

For both non-small cell lung cancer (NSCLC) cell lines studied, A549 and H460, the effects of PKC and PKA activating and 

inhibitory reagents (PMA, calphostin C, dB cAMP and KT 5720) were tested in relation to SLC34A2/NaPi-IIb expression. 

Additionally, a dose-response curve of 17-beta-estradiol was performed for the expression of SLC34A2/NaPi-IIb in A549 cell 

line. SLC34A2/NaPi-IIb gene expression was analyzed by qRT-PCR, using SYBR Green PCR Master Mix as the detection 

system. Relative quantification of gene expression was performed by calculating the delta-delta Ct using two housekeeping 



genes: GAPDH and Beta-Actin. In our analysis we found that PKC and PKA did not influence the expression of SLC34A2/NaPi-

IIb in NSCLC cell line evaluated. There was, however, a considerable increase in the expression of this gene when treated with 

calphostin C, probably by a mechanism independent of its classic role in the PKC inhibition. There was also a trend of decreased 

SLC34A2/NaPi-IIb gene expression in NSCLC cell line following the treatment with 17 beta-estradiol, and SLC34A2/NaPi-IIb – 

which expression is already reduced in LC – undergoes a greater reduction in its relative expression. 

 

Conclusions: 

 

We believe that maintaining the reduced expression of SLC34A2/NaPi-IIb should provide benefits to lung cancer cells. 

Calphostin C induces apoptosis in several tumor cell lines by mechanisms not yet fully elucidated. Thus, we suggest a possible 

involvement of SLC34A2/NaPi-IIb in this pro-apoptotic pathway, which corroborates the fact that NSCLC tumors present a 

reduced SLC34A2/NaPi-IIb expression compared to normal lung. Likewise, based on our findings, we believe that the inclusion 

of selective Estrogen receptor modulators and aromatase inhibitors in the routine clinical practice of LC might help to control the 

disease that is still the leading cause of cancer-related deaths worldwide. 
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Objectives: 

 

Glioblastoma (GBM), the most aggressive and prevalent adult brain primary tumor of glial origin (glioma), is associated to a 

mean survival of less than two years. As observed for many cancers, GBM is accompanied by an hypercoagulation state, 

responsible for clinical complications, thus contributing to poor prognosis. Previous data from our group showed that the tick 

anticoagulant Ixolaris prolongs the survival of intracerebral tumor-bearing mice obtained from the implantation of human GBM 

cells. In order to demonstrate that this anticoagulant can exert this anti-tumoral effect directly acting on tumor cells, we first 

needed to show that Ixolaris is able to assess the intracerebral tumor mass in our orthotopic GBM model.  

 

Methods and Results: 

 

Half million U87-MG human GBM cells were stereotaxically implanted in the right cerebral hemisphere of Swiss adult and male 

mice. Four to five weeks after implantation, when external clinical symptoms were observed, Ixolaris was labelled with 

technetium-99m (99mTc-Ixolaris) (labelling efficiency> 95%) and injected in the tail vein of the animals. At one hour post-

injection, whole-body biodistribution of 99mTc-Ixolaris was obtained at a dual gamma camera, as well as separate quantifications 

using a gamma-well counting after the dissection of a series of organs, including both cerebral hemispheres. We first observed 

that 99mTc-Ixolaris preferentially distributed to the liver, urinary bladder and kidneys of normal tumor-free mice, while the free 



radio-isotope 99mTc essencially reaches the thyroid gland and the stomach. In intracerebral tumor-bearing mice, the injection of 

99mTc-Ixolaris was also associated to a drastic increase of radioactivity at the head of the animals (4,52+/-2,22 vs 2,20+/-0,87, as 

compared to normal tumor-free mice). The gama-well counting of separate right and left cerebral hemispheres further showed 

that 99mTc-Ixolaris preferentially accumulates at the right implantation hemisphere (3,38+/-2,25 vs 1,14+/-0,47 respective right 

to left radioactive distributions).  

 

Conclusions: 

 

This work presents strong evidence that the anticoagulant Ixolaris not only reaches brain tissue of tumor-bearing mice, but also 

preferentially accumulates at the tumor mass resulting from the ortothopic implantation of human GBM cells into mouse brain. 

To further elucidate the anti-tumoral mechanisms of Ixolaris, we are currently investigating the in vivo effect of this 

anticoagulant on intratumoral extension of hypoxic areas and functional vessels formation, two factors known to be related to the 

dramatic shift leading to an accelerated tumor expansion. 
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Objectives: 

 

Several studies suggested that reactive oxygen species (ROS) can act as secondary messengers and control various signaling 

cascades associated with tumor growth. An increasing body of evidence points to a prominent role for ROS in the pathogenesis of 

carcinoma of the prostate. NADPH oxidase systems are associated with the ROS generation and are critical for the acquisition of 

malignant phenotype by prostate cancer cells, since ROS generated by NADPH oxidase may be important for cell proliferation, 

migration and survival. However little is known about the role of NADPH oxidase in the context of the interaction of prostate 

tumor cells with endothelial cells, an important step during metastasis. In the present work, we analyzed the effect of NADPH 

oxidase inhibitors in the adhesion and transendothelial migration of DU-145, a prostate cancer cell line. 

 

Methods and Results: 

 

For adhesion assays, endothelial cells from human umbilical vein (HUVECs) were seeded in 24 well tissue culture plates until 

reach confluence. DU-145 cells (3 x 104cells) were labeled with a green fluorescent cell linker (PKH 67, Sigma) and then treated 

with apocynin and DPI (10µM). Tumor cells were added on HUVEC monolayers for 1 hour. After washing, cells adhering to 

HUVEC were counted in a fluorescent microscope. For transendothelial migration assays, confluent HUVECs seeded in 

transwell inserts (8µm pore size) were incubated for 16 hours with labeled tumor cells pre-treated with apocynin and DPI. After 

washing, migrating tumor cells were counted in a fluorescent microscope. We verified that both NADPH oxidase inhibitors 

significantly decrease prostate tumor cells adhesion to HUVECs, as well as transendothelial migration. We also observed, by the 

MTT assay, that DPI inhibits tumor cells proliferation. However, the same effect was not observed for apocynin. 

 



Conclusions: 

 

: We concluded that NADPH oxidase is important for the interaction of prostate tumor cells with endothelial cells, one of the 

main steps in tumor metastasis, suggesting that the development of mechanism to inhibit this enzyme in the tumor 

microenvironment could be an important strategy to prevent the dissemination of prostate cancer cells. Supported by: CNPq, 

CAPES and FAPERJ  
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Objectives: 

 

Neoplastic transformation results from cell changes that escaped of control mechanisms leading to an increased growth potential 

as well as alterations in cell surface and other attributes that give to the tumor cells the ability to invade and metastasize. These 

transformations are often related to changes in cell surface glycoconjugates which can be detected by lectins. Lectins comprise 

proteins or glycoproteins which bind specifically to mono or oligosaccharides and glyconconjugates. Carbohydrate-specificity of 

lectins has been shown to be a versatile and useful molecular tool for study of glycoconjugates on cell surface, in particular the 

changes that cells suffer in malignancy. Thus, lectins are excellent candidates to be explored in cancer research as therapeutics 

agents. In this study we evaluated the anti-tumor potential of BlL, a C-type lectin isolated from Bothrops leucurus venom. 

 

Methods and Results: 

 

BlL is a Ca2+-dependent and galactoside-binding protein of 30 kDa composed by dissulfide-linked dimers of 15 kDa that was 

purified to the lyophilized crude venom of B. leucurus (30 mg/mL) in CTBS buffer (20 mM Tris-HCl, 150 mM NaCl and 5 mM 

CaCl2, pH 7.5) was applied to a column of guar gel and was eluted with 200 mM galactose in CTBS. BlL was evaluated for its 

cytotoxicity using hemolysis assay on mice erythrocytes and MTT assay, the cell lines used in cytotoxicity assays were K562 

(chronic myelocytic leukemia), NCI-H292 (human lung mucoepidermoid carcinoma cells) and Hep-2 (human larynx epidermoid 

carcinoma cells). In this assay, MTT (5.0 mg/mL) was added to the plate and growth of tumor cells was estimated by the ability 

of living cells to reduce the yellow tetrazolium to a blue formazan product. DMSO and etoposide (1.25–20 µg/mL) were used as 

negative and positive control respectively. After 3 h (for suspend cells) or 2 h (for adherent cells), the formazan product was 

dissolved in DMSO and absorbance was measured at 450 nm. MTT assay demonstrated that BlL showed significant cytotoxic 

effect against human tumor cell lines Hep-2, NCI-H292 and K562. However, different IC50 values were determined for the lectin 

revealing a different cytotoxic activity on the different cell lines. BlL exhibited cytotoxic activity against all tumor cell lines 

tested with IC50 values of 6.63±0.052, 11.75±0.035 and 15.42±0.060 µg/mL for Hep-2, NCI-H292 and K562, respectively, but 

was not able to induce erythrocytes hemolysis. The IC50 and EC50 values were obtained by nonlinear regression with 95% 

confidence interval using the SigmaPlot software. The differences between experimental groups were determined using one-way 

analysis of variance (ANOVA) followed by Newman-Keuls test at significance level of 1%. 

 



Conclusions: 

 

In conclusion, the galactoside-binding lectin from B. leucurus snake venom (BlL) exhibited cytotoxic activity, but was not 

specific to a particular tumor cell type on tumor cells, and induced apoptosis in K562 cells, as verified by phosphatidylserine 

externalization analysis and mitochondrial membrane potential determination. Our results suggest that despite their cytotoxic 

action, BlL was inactive against erythrocytes of mice, suggesting that the cytotoxic mechanism is not related to lytic property or 

induction of membrane instability by BlL. Thus, BlL has a promising potential for application in cancer therapy and/or diagnosis 

of cancer. Future studies are needed to elucidate the details of BlL induced-apoptosis mechanism in several tumor cell lines. 

Keywords: antitumor activity, Bothrops leucurus, C-type lectin, cytotoxicity 

Financial Support: CAPES, CNPq e FACEPE 

 

 

 

Resumo:25-047 

TUMOR-PARENCHYMA INTERATIONS AND GLIOMA INVASION IN AN IN VIVO ORTHOTOPIC 

GLIOBLASTOMA MODEL:CONTRIBUTION OF THE EXTRACELLULAR MATRIX COMPONENT BREVICAN 
 

Silva, M. D. F. D. ; König, S.  

Instituto de Ciências Biomedicas, UFRJ 

 

 

 

Objectives: 

 

Glioblastoma (GBM), the most aggressive and prevalent adult brain primary tumor of glial origin(glioma), is associated to a 

mean survival of less than two years. The invasive characteristics of these tumors, defined as the ability of isolated GBM cells to 

migrate out of the tumor mass and infiltrate the around brain parenchyma, consist in one of the principal complications that turns 

the best available multimodal anti-tumoral therapy unusefull. Aim:We pretend to study the contribution of tumor-parenchyma 

interactions to the induction of tumor invasion process by analysing the role of brevican. The expression of this component of 

nervous system extracellular matrix is specifically induced in invasive brain primary tumors of glial origin. We aim to investigate 

brevican expression in a human GBM cell line, in vitro as well as in the in vivo tumor mass resulting from the implantation of 

these tumor cells into mice brain.  

 

Methods and Results: 

 

Methods and results: We first characterized the expression of brevican in in vitro cultured human GBM U87-MG cell line. 

Experiments of RT-PCR and immunocytochemistry showed that U87-MG do not express brevican in vitro. This observation is 

consistent with previous published data showing that the induction of brevican requires the interaction of tumor cells with brain 

parenchyma. We thus stereotaxically implanted half million U87-MG cells into the brain of Swiss adult mice. Four to five weeks 

after implantation, the animals showed external clinical symptoms and briefly evoluted to death. Histopathological analysis 

showed that the imponent resulting intracerebral tumor mass mimics primordial features of the primary human GBM. We 

extracted total RNAs from these tumor mass samples, prepared and tested the quality of relative cDNAs. We are currently testing 

the expression of brevican by using RT-PCR primers that exclusively amplify human brevican sequence.  

 

Conclusions: 

 

Conclusions:The analysis of brevican expression in our orthotopic GBM model would permit us to better understand the 

contribution of the normal brain parenchyma cells in the induction of glioma invasion process. We pretend to further investigate 

the expression of different brevican transcripts in order to clarify the eventual role of the atypical GPI membrane-anchored 

isoform. 



Keywords: Glioma, Brevican, invasão tumoral , linhagem U87-MG, Implantação ortotópica estereotáxica 

Financial Support: FAPERJ 

 

 

 

Resumo:25-048 

POLYMORPHISMS OF PTGS2 GENE AND BREAST CANCER: CORRELATION WITH HISTOPATHOLOGICAL 

PROFILE 
 

Festa-vasconcellos, J. S. . 
2,1

; Piranda, D. N. 
2,1

; Murta, L. 
1
; Vianna-jorge, R. 

2,1
  

1
 Instituto Nacional do Câncer, INCA 

2
 Universidade Federal do Rio de Janeiro, UFRJ 

 

 

 

Objectives: 

 

The aim of this study was to investigate the association between the haplotypes formed by PTGS2 polymorphisms (rs689465, 

rs689466, rs20417 and rs5275) and histopathological parameters with prognostic value on clinical outcome of breast cancer. 

 

Methods and Results: 

 

We conducted a cross-sectional study involving women who were at least 18 years old, had a confirmed diagnosis of breast 

cancer and were under current treatment at the Brazilian National Cancer Institute (INCA). The study was approved by the Ethics 

Committee of the Brazilian National Cancer Institute (Protocol #116/07). Recruitment occurred between January 2008 and 

December 2010 and all patients gave written consent to participate. COX-2 haplotypes were characterized among 606 patients 

using the computer software Haploview 4.2 (Daley Lab at the Broad Institute, Cambridge, USA) The histopathological profile 

was determined after tumor resection based on the following parameters: Histological type (invasive or in situ); Tumor grade (G1 

- well differentiated, G2 - moderately differentiated, G3 - poorly differentiated); Tumor size (based on the largest tumor 

dimension reported by the pathologist after surgical excision); Lymph node status (determined by histological evidence of lymph 

node metastasis); Hormone receptors (estrogen and progesterone) and Her2 status. All the data were obtained from electronic 

medical records. The SNPs were analyzed using PCR-RFLP (rs689465, rs689466 and rs20417) or REAL TIME-PCR (rs5275). 

The distribution of PTGS2 haplotypes differed significantly as a function of the tumor size (P = 0.038), with an estimation of a 3-

times higher frequency of the haplotype *7 (formed by rs689465G, rs689466A, rs20417C, rs5275T) among patients with tumors 

larger than 5cm. Accordingly, patients carrying haplotype *7 showed a higher chance of presenting larger tumor size (> 5cm) at 

the diagnosis (OR = 3.6, 95%CI 0.8–16, P = 0.043). 

 

Conclusions: 

 

The results suggest that haplotype *7 of PTGS2 gene may contribute to higher growth of breast cancer. 
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Objectives: 

 

Aim: Present study evaluates the cytotoxic potential of AuS complex in murine melanoma (B16-F10) and normal human fetal 

lung fibroblast (MRC-5) cell lines. 

 

Methods and Results: 

 

Methods: Cells were cultured in RPMI 1640 and DMEM medium supplemented with 10% FBS and antibiotics and kept in a 

humidified atmosphere at 37 °C and 5% CO2. Cytotoxic assay – The effects of AuS on viability of B16-F10 and MRC-5 cells 

were studied by MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) assay. Briefly, 1×104 of B16-F10 and 

5x104 of MRC-5 cells were plated in 96-well tissue culture plates and treated with different concentrations of AuS (0.2; 2; 20; 

50; 100; 200 µM) for 48 h. After treatment, 10 µL MTT (5 mg.mL-1) was added to each well and the plates were incubated at 37 

°C for 5 h. The purple formazan crystals were dissolved in 50 µL SDS (10%), and absorbance was determined at 545 nm using an 

Stat Fax 2100 microplate reader (Awareness Technology, Palm City, FL, USA). DNA gel electrophoresis assay – Cells were 

plated in 12-well plates and treated with three concentrations (30; 45; 100 µM) for this process 1 x 106 cells for well was used. 

Cell Cycle analysis – The cell lines maintained in culture were treated and then washed with PBS with EDTA 1% and fixed in 

cold 70% ethanol. The cells were subsequently treated with RNAse for 30 minutes and then stained with propidium iodide dye. 

After the incubation period, the fluorescence intensity was determined by quantitative flow cytometry using the FACS Calibur 

Flow cytometer (Becton Dickinson®, San Jose, CA). Red fluorescence propidium iodide was excited by a wavelength of 488nm 

and detected using the 620-700nm filter. Statistical analysis – Experimental data were expressed as means of standard deviation 

(SD). ANOVA and post test Dunett (pResults: The results of the MTT assay showed that AuS concentration-dependently 

reduced viability of B16-F10 with estimated IC50 values of 45μM after 48 h of exposure. AuS shows an IC50 of 104 µM for the 

MRC-5 normal line, 2.3 times higher than the IC50 value for B16-F10 cell line after 48h of exposure. B16-F10 cell line showed 

signs of cell death, as no high molecular weight DNA was seen in the lanes of samples treated with AuS at concentration of 30, 

45 and 100 µM.. The flow cytometric analysed revealed that AuS (45µM) was capable to change the tumour cell cycle increasing 

the number of cells in G1 phases by 10%.  

 

Conclusions: 

 

Conclusion: In this study, the compound AuS shows cytotoxic activity on B16-F10 tumor cells and the ability to stop these cells 

in G1 phase. The cell cycle progression is a tightly ordered and regulated process involving multiple checkpoints. We can 

postulate that the AuS complex may act on G1 phase checkpoints, preventingfurther cell division and, possibly, initiating cell 

death, as shown by agarose gel electrophoresis. 
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Objectives: 

 

Solid tumors have a complex cellular ecology which comprises not only cancer cells but also many other nonmalignant cell types, 

producing a unique microenvironment to modify the neoplastic properties of the tumor cells. Macrophages constitute a major 

component of the immune-cell infiltrate seen in virtually all malignancies. The cross-talk between neoplastic and blood-borne 

cells has profound effects on tumor progression. Although the original hypotheses proposed that macrophages are involved in 

antitumor immunity, there is substantial clinical and experimental evidence that in the majority of cases these tumor-associated 

macrophages (TAMs) enhance tumor progression to malignancy. The pro- or antitumoral role depends on the tumor 

microenvironment, and their presence can be correlated with both favorable and poor prognosis. Data concerning the 

hepatocellular carcinoma (HCC) and the role of TAMs on prognosis is controversial. There is no consensus about the relationship 

between TAMs and postsurgical survival in HCC, as well as their prognostic values for HCC progression and metastasis.This 

study aims to evaluate the evidence of TAMs´ infiltration in the tumoral microenvironment and its correlations with 

clinicopathologic aspects in resected hepatocellular carcinoma (HCC) patients.  

 

Methods and Results: 

 

TAMs´ infiltration was evaluated in paraffin-embedded tissues from 35 HCC patients through immunohistochemistry methods. 

Each specimen was stained with the pan-monocyte/macrophage marker CD68, and average infiltration was quantitatively 

evaluated and results were expressed as cells-per-five-independent-visual-field by light microscopy (magnification, 400x) by two 

independent pathologists. Correlation between TAMs´ infiltration and clinicopathological aspects were statistically analyzed. 

Through the evaluation of these 35 specimens of hepatocellular carcinoma (HCC) we find a higher TAMs´ infiltration in the 

microenvironment (peritumoral) area, which was statistically significant (p 

 

Conclusions: 

 

The tumor diameter is a recognized clinical prognostic factor in HCC, used worldwide. The negative correlation between tumor 

diameter and number of intratumoral TAMs reinforces the idea that the number of TAMs within the tumor may be a limiting 

factor for tumor growth.  
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Objectives: 

 

The therapeutic treatment of Chronic Myeloid Leukemia (CML) had a significant improvement with the administration of 

Imatinib Mesylate (STI571, Glivec/Gleevec®), inhibitor of the fusion protein BCR-ABL. But despite this good response in the 

chronic phase of disease, it has been observed a reduction of 80 to 90% in that response in advanced phases. For this matter, other 

strategies have been used in order to bypass this obstacle. One of these strategies is the combination of inhibitors of BCR-ABL 

with other drugs. Due the knowledge of the role played by Arsenic Trioxide (ATO) in decreasing the expression of BCR-ABL 

(even in the presence of the T315I mutation), in cellular differentiation and in the induction of apoptosis in CML cells, it was 

suggested that the conjugation of Imatinib Mesylate and ATO can be efficient in CML treatment. Nowadays, two phase II clinical 

trials are evaluating this treatment in patients. In other clinical trials, Arsenic Trioxide was efficient in the treatment of refractory 

Acute Promyelocytic Leukemia (APL). Nevertheless, these same clinical trials in APL patients demonstrated resistance. This 

happened because some patients did not reach remission and others relapsed. Besides that, APL and CML cells have the same 

myeloid origin and resistant cell lines derived from CML present cross-resistance to ATO. As in prokaryotes this resistance is 

well-established with the compound extrusion by ArsAB ATPase, a protein of the ABC super-family transporters, well-conserved 

among species, we inquired if in humans the resistance is due to this same pathway of ABC transporters. This wide range of 

proteins is associated with the Multiple Drug Resistance (MDR) phenotype, which is considered the major obstacle to achieve 

success in different therapies. Thus, it is necessary to recognize this mechanism of resistance in order to succeed in the treatment. 

 

Methods and Results: 

 

We stipulated the effect of ATO in cell lines at advanced phases of CML in which the MDR phenotype was expressed (FEPS, 

Lucena-1) or not (K562), associating this data with the expression of the ABCB1 protein (Pgp) in these cell lines. In the 

cytotoxicity assay, by the colorimetric test MTT, the cells were administrated with different concentrations of ATO (0.5µM, 

1µM, 1.5µM, 2µM, 2.5µM and 10µM) for 24h, 48h, 72h and 96h, at least three independent experiments were performed in 

triplicate. The FEPS cell line maintained the cellular viability constant at all concentrations and times tested. All the results 

demonstrated that Lucena-1 cell line and mainly the FEPS cell line are resistant to induction of cell death promoted by ATO 

when compared with the K562 cell line. The IC50 for K562 cell line was 0.906µM, while for Lucena-1 cell line was 3.37µM. 

The ABCB1 expression was measured in a Flow Cytometry, at least two independent experiments were performed. K562 cell 

line did not significantly express ABCB1. However, the Lucena-1 and FEPS cell lines presents a markedly expression of this 

protein, the mean fluorescence intensity was 59.3 and 141, respectively. 

 

Conclusions: 

 

Our results suggest cooperation between cellular viability and expression of the ABCB1 protein. 

Keywords: ABCB1 protein transporter (Pgp), Arsenic Trioxide (ATO), Chronic Myeloid Leukemia (CML), Multiple Drug 

Resistance (MDR) 
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Objectives: 

 

Pediatric sarcomas are rare tumors which can arise in almost any part of the body where there is bone, muscle or connective 

tissue. These malignancies account for about 10 to 15 percent of all newly diagnosed cancers in children and young adults under 

the age of 20. Patient outcomes for pediatric sarcoma have improved little in the past 20 years in spite of advances in therapies for 

other pediatric cancers, suggesting a need to develop new targeted agents for the treatment of these childhood diseases. In 

published studies, we showed that angiotensin-(1-7) [Ang-(1-7)], an endogenous seven amino acid peptide hormone of the renin-

angiotensin system, inhibited the proliferation of human lung and breast cancer cells through activation of a unique AT(1-7) 

receptor as well as significantly reduced the size of human lung and orthotopic breast tumor xenografts. In our Phase I clinical 

trial in which adult patients with solid tumors were treated with Ang-(1-7) to assess toxicity and efficacy, two of the four patients 

who showed clinical benefit had a primary sarcoma. The purpose of this study was to determine whether Ang-(1-7) may serve as 

a targeted chemotherapeutic agent for the treatment of pediatric sarcoma. 

 

Methods and Results: 

 

Ang-(1-7) significantly inhibited the growth of A673 cells, a pediatric rhabdomyosarcoma cell line which expresses the AT(1-7) 

receptor mas. More importantly, the heptapeptide significantly reduced the proliferation of human A673 tumor xenograft growth 

in vivo. A673 rhabdomyosarcoma cells were injected into the flank of athymic male mice; the tumors grew to approximately 100 

mm3 followed by infusion of saline or 24 µg/kg/h Ang-(1-7) for 18 days. The average volume of the tumors from mice treated 

with the heptapeptide was approximately 6-fold less than the size of the tumors from control animals (4770.6 ± 860.4 mm3 

versus 664.8 ± 190.9 mm3; n = 6, p < 0.001). In addition, Ang-(1-7) administration markedly reduced tumor wet weight, from 7.2 

± 1.5 g in the saline-treated mice to 2.2 ± 0.8 g in Ang-(1-7)-treated mice (n = 6, p < 0.02). No adverse reactions or gross 

pathological abnormalities were observed in the mice treated with the heptapeptide. The decrease in the growth of tumors from 

Ang-(1-7)-medicated mice was associated with an approximate 50% reduction in immunoreactive Ki67, suggesting that the 

heptapeptide reduces tumor cell proliferation. The addition of Ang-(1-7) to actively growing A673 cells reduced the activity of 

the mitogen-activated protein (MAP) kinases, ERK1 and ERK2, with maximal effects after 4 h of treatment with the 

heptapeptide. Ang-(1-7) increased the amount of the MAP kinase phosphatase DUSP1 (dual specificity phosphatase 1), with a 

time-dependent increase that was maximal after 4 h. Since MAP kinases are critical enzymes in the regulation of cell growth, our 

results suggest that Ang-(1-7) up-regulates DUSP1 to reduce MAP kinase signaling and inhibit cell proliferation. 

 

Conclusions: 

 

These studies demonstrate that Ang-(1-7) attenuates the growth of human rhabdomyosarcoma, in part through a decrease in 

proliferation, and suggest that Ang-(1-7) may be a new, first-in-class compound for the treatment of pediatric sarcoma targeting a 

specific AT(1-7) receptor mas. 
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Objectives: 

 

Glioblastoma is a primary tumor of the central nervous system characterized by high malignancy and, consequently, high 

morbidity and mortality. Several therapies have been proposed for the treatment of glioblastoma multiforme, including the 

hyperthermia induced by nanoparticles, which heats the tumoral region by an alternating magnetic field application (called 

Magnetohyperthermia). In this sense, several models that mimic the human condition of brain tumor to evaluate therapies have 

been proposed. In recent decades, the C6 model has proven effectiveness, showing characteristics of growth and invasion similar 

to human brain tumors. However, as the magnetohyperthermia and other therapies designed to reduce tumor, assessments of 

growth of these tumors in vivo, as well as their reduction after therapies applications becomes necessary. Thus, the objective was 

to establish the pattern of tumor growth (volume) of Wistar rats submitted to the C6 model of glioblastoma multiforme by 

magnetic resonance imaging (MRI) scan. 

 

Methods and Results: 

 

To the C6 tumor model we used male Wistar rats, 60 days old, weighing 250-300g. After anesthesia (ketamine 55 mg / kg and 

xylazine 11 mg / kg) were injected stereotactically (coordinates: antero-posterior = 2.0mm; laterolateral = 3.0mm; Depth = 

2.5mm) through a Hamilton syringe, tumorigenic cells strain C6 suspended in culture medium (105 cells in 10µl) in the right 

frontal cortex. In the control group an injection of culture medium without cells was applied. Later they were submitted to 

magnetic resonance imaging (MRI) 14, 21 and 28 days after tumor cells injection into an MRI scanner 2.0 T (Bruker BioSpec, 

Germany). To MRI analysis, the animals were anesthetized with ketamine (55 mg/kg) and xylazine (11 mg/kg) and multi-coronal 

slices were acquired using standard spin echo sequence with the following parameters: TR / TE = 4.000/67.1, FOV = 3.50, 

Matrix 192, slice thickness = 0.4 mm and slice separation = 0 mm. The analysis of the fourteenth day revealed a solid tumor 

whose volume was 11.32 mm3. In the twenty-first day, a tumor with a circular format which clearly delineated the region 

promoted the right ventricular compression with volume of 26.22 mm3 could be observed. In the twenty-eighth day, tumor 

growth continued reaching a volume of 37.56 mm3. After that, the animals were sacrified and their brains removed for further 

analysis. Tumor masses were visually identified with circular shape and with precise boundaries. Histological analysis by 

hematoxylin and eosin staining confirmed that the implanted tumor had characteristics of glioblastoma multiforme.  

 

Conclusions: 

 

The analysis of MRI allowed the clear visualization of tumor growth and also enabling established tumor volume parameters in 

analyzed different days. The results are very important for the application of the Magnetohyperthermia technique, since evolution 

of tumor growth is directly related to the power of magnetic field and the time that therapy should be applied to the tumor 

volume. 
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Objectives: 

 

During the process of differentiation, tumor cells present various degrees of modification in expression of membrane 

glycoproteins. In this respect, the investigation of tumor membrane structure can be understood as a method sensitive and specific 

for diagnosis. Therefore, recognition of markers that can identify and quantify these characteristics, can be used as a diagnostic 

tool. In this work we used an experimental model to detect markers of membrane in Primary Central Nervous System Tumors 

using lectins from seeds of Erythrina velutina (EVL) and marine algae Bryothamnion seaforthii (BSL) coupled with fluorescein 

isotylcianate (FITC). Tumor samples were obtained from patients who had clinical and histopathological diagnoses of Primary 

Central Nervous System Tumors after surgeries in the Department of Neurology, Santa Casa de Sobral. The Samples were 

processed and investigated using immunohistochemistry techniques with plant lectins coupled to FITC and fluorescence 

microscopy. 

 

Methods and Results: 

 

In this work we used an experimental model to detect markers of membrane in Primary Central Nervous System Tumors using 

lectins from seeds of Erythrina velutina (EVL) and marine algae Bryothamnion seaforthii (BSL) coupled with fluorescein 

isotylcianate (FITC).  

 

Conclusions: 

 

The data suggest that BSL-FITC was able to mark the tumor samples showing fluorescence intensity higher than that observed 

for tumors labeled with EVL-FITC (p < 0.01). EVL-FITC and BSL-FITC marked tumor fragments more strongly than the control 

group. The marking of tumors by EVL-FITC was completely inhibited by 0.1 M galactose and marking of tumors by BSL-FITC 

was partially inhibited by heat denaturation (Δ). The comparison of fluorescence intensity, observed in groups of tumor fragments 

containing FITC-EVL, EVL-FITC inhibited by galactose, BSL-FITC and BSL-FITC-denatured (Δ), with the control group, 

suggests that there is a strong interaction between lectins and membranes structures present in the tumor.  
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Objectives: 

 

Cancer is a serious disease characterized by uncontrolled rapid cell growth. Therefore, cancer cells present accelerated energetic 

metabolism, especially under hypoxia (low oxygen concentration), which also increases tumor cell proliferation. The more drastic 



alteration on cancer cells metabolism occurs in glycolysis that converts glucose into lactate in the detriment of the oxidative 

phosphorylation, even in the presence of oxygen. This phenomenon is known as aerobic glycolysis or the „Warburg effect‟. 

Hypoxia induces the activation of HIF (hypoxia-induced activated factor), a key factor that regulates the expression of hundreds 

of genes that encode proteins involved in all aspects of cancer biology as overexpression of glycolytic enzymes. Clotrimazole 

(CTZ) is an anti-fungal azole derivative with promising anti-cancer effect, which is partially attributed to its ability to alter the 

intracellular localization of glycolytic enzymes. The aim of this study was to evaluate the metabolic profile of different human 

breast cell lines and the sensitivity of these cells to clotrimazole under hypoxia conditions induced by cobalt chloride. 

 

Methods and Results: 

 

For evaluating cell viability assay, glucose consumption, lactate production and enzymes activity, the cells were grown in specific 

media in the presence of 150 ìM cobalt chloride for 7 days until confluence was achieved. The medium was removed and fresh 

medium containing the desired concentrations of CTZ was added and cells returned to the incubator for 24 h. After incubation, 

the medium was removed and used to evaluate the glucose consumption and lactate production, while the remaining cells were 

used for the MTT assay or enzymes activity. Hexocinase, 6-phosphofructo-1-kinase, piruvate kinase, glucose-6-phosphate 

dehydrogenase and lactate dehydrogenase activities were assayed as described previously (Mol. Genet. Metabol. 100:372, 2010). 

Our findings show that CTZ decreases the activity of all the enzymes tested (Student‟s t-test was used. P values  

 

Conclusions: 

 

Our results support evidences for the antineoplasic effects of CTZ that might start by inhibiting glycolytic flux, as revealed by the 

inhibition of the key glycolytic enzymes. Hence, energy metabolism in hypoxic conditions may be an alternative therapeutic 

target for glycolytic tumors 
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Objectives: 

 

The aporphines alkaloids represent a potential category for the development of new anticancer agents. Boldine, one of these 

alkaloids, occurs in leaves and bark of Peumus boldus. Considering that the anticancer properties of this compound have not been 

well characterized, the aim of this study was to investigate the effect of boldine on C6 glioma lineage in vitro and in vivo. 

 

Methods and Results: 

 

Cultures (C6 glioma cell line) were treated with 250 μM boldine or vehicle and percentage growth was assessed by 

Sulforhodamine B Assay. Propidium Iodide incorporation was used to determine cell death. For Western blot analysis of 

phospho-AKT, AKT, phospho-GSK-3β and GSK-3β proteins, cultures were treated for 1, 3 and 24 h. In vivo antitumoral activity 

was assessed in a model of intracranial tumors (C6 cells) implanted in Wistar rats following i.p. injections of 50mg/Kg boldine 

for 10 days. After that, tumor size was quantified. A significant growth inhibition effect was observed in C6 glioma lineage 72 h 

after treatment (% of control ±SD, n=7): vehicle (97,4±14,2), 250 μM boldine (6,7±2). We also observed necrotic cells after 

treatment. Western blot analysis revealed decrease in Akt and GSK-3β phosphorylation. Preliminary results using a model of 



intracranial tumor implantation, suggest that the treatment with boldine for 10 days reduced tumor size in the rat brain (mean±SD 

mm3, n=6): control (298,7±104,9); vehicle (249±58); boldine (61,9±37,7). 

 

Conclusions: 

 

According to results, boldine appear to induce antitumoral effect in C6 lineage. We suggest that this effect could be mediated by 

activation of GSK-3β and inhibition of Akt. Our results also suggest that boldine has the ability to affect the growth of 

intracranial tumors. Considering these, we think that boldine could be a promising drug for anticancer agent development. 
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Objectives: 

 

MRP1/ABCC1 and BCRP/ABCG2 are two transport proteins associated with tumor resistance to chemotherapy and the 

multidrug resistance (MDR) phenotype. Ouabain (OUA), a cardiotonic steroid and a Na+-K+-ATPase inhibitor, is an endogenous 

hormone associated to hypertension (Hypertension. 37:472, 2001). Recent studies show that the plasma concentration of ouabain 

is related to urinary potassium excretion, and that individuals that possessed higher than average plasmatic concentrations of 

ouabain didn‟t present augmented sodium excretion, suggesting that ouabain acts as a modulating factor of blood pressure, 

possibly being released in response to potassium, balancing the depressor effects of sodium excretion (Hypertension. 21:1475, 

2003). Earlier studies from our group show that physiological concentrations of ouabain reduce the expression of MRP1/ABCC1 

in the embryonic kidney cell line, Ma104 (Cell Biol Toxicol. 23:421, 2007). This work proposes to investigate the effect of 

physiological concentrations of ouabain on the expression and activity of the ABC transporters in the human breast cancer cell 

line, MCF-7.  

 

Methods and Results: 

 

Cells were incubated with different ouabain concentrations (0, 1, 5, 10, 50, 100, 500 nM, and 1 µM) in DMEM for 24, 48 and 72 

hours. MTT and cell count (with trypan blue) assays were performed to evaluate cell viability and proliferation. The effect of 

ouabain on the expression of ABCC1 and ABCG2 was determined by treating the cells with three ouabain concentrations (10 

nM, 100 nM and 1 µM) for 24 hours and then proceed with staining with fluorescent antibodies for use in flow cytometry. 

Western Blotting was used to confirm flow cytometry results.To assess the effect on ABCC1 activity, the cells were treated with 

the same ouabain concentration as before for 24 hours and CFDA was used as a fluorescent substrate and MK571 as an specifc 

inhibitor. Fluorescence was measured through flow cytometry. 

 

Conclusions: 

 

Results suggest that ouabain leads to an increased expression of ABCC1, which might be an attempt to balance its reduced 

activity. These results suggest that patients with increased levels of endogenous ouabain could present resistance to cancer 



chemotherapy. 
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Objectives: 

 

Cancer is responsible for around 8 million of deaths and 11 million new cases are diagnosed every year. Researches show Aloe 

vera and honey might have some pharmacological activities, including immunomodulation, anticancer and antioxidant 

properties. Previous studies showed that Aloe vera and honey solution affected tumour progression in rats by decreasing 

proliferative rates and increasing apoptosis susceptibility (Phytother Res. 25(4):619-23, 2011). We investigated the effects of the 

major compounds of Aloe vera and honey ethanolic fraction on tumoral evolution and serum parameters in tumour-bearing rats.  

 

Methods and Results: 

 

AH solution preparation: Aloe vera (500g of adults and health leafs) were homogenized with honey (500g) and ethylic alcohol 

(30mL). From the AH solution, the ethanolic fraction (F) was obtained after ethanolic extraction, filtration and evaporation, 

obtaining 20% w/w. Male Wistar rats were distributed according to the treatment and Walker tumour implant (W), as following 

groups: C(n=5)=Control, W(n=10)=tumour-bearing, AHC(n=5)=Control/AH, WAH(n=10)=Tumour/AH, 

CF(n=5)=Control/Fraction and WF(n=10)=Tumor/Fraction. The AHC and WAH rats received a gavage of Aloe vera and honey 

solution daily, while CF and WF rats received the ethanolic fraction (1:5 in 0.9% NaCl solution) and C and W received only 

0.9% NaCl solution, all in the same dose: 670ul/kg. After 21 days of tumour inoculation, the rats were sacrificed, blood samples 

were collected and tumour mass were measured. Data are expressed as mean±SD. The tumour size (relative weight, %) 

significantly decreased in WAH rats compared to W group, while WF group presented tumours with intermediary size 

(W=18.01±1.49, WAH=10.46±2.06, WF=13.96±1.81). Once Walker 256 carcinoma promotes spoliation and cachexia, it’s 

possible to access this process measuring the serum protein content. The total serum protein content (g/dL) decreased in W 

group, while WAH presented similar values to control rats (C=6.66±0.35, CAH=7.281±0.91, CF=7.19±0.26, W=5.12±0.15, 

WAH=6.20±0.43, WF=5.46±0.14). Albumin content (g/dL) also decreased in all tumour groups, but this decrease was less 

pronounced in WAH (C=3.52±0.14, CAH=3.81±0.067, CF=3.91±0.20, W=2.74±0.08, WAH=3.14±0.13, WF=2.81±0.07). Aloe 

vera and honey are believed to contain immunoestimulatory substances, but the plasmatic globulin content (g/dL) had no 

significant change among the groups, despite tending to decrease in tumour groups, except in WAH (C=3.14±0.31, 

CAH=3.47±0.84, CF=3.28±0.341, W=2.39±0.12, WAH=3.06±0.40, WF=2.65±0.12).  

 

Conclusions: 

 

These previous data suggest that Aloe vera and honey solution is more effective than its ethanolic fraction modulating the tumour 

growth and host-wasting. Further studies are now underway to evaluate the efficacy of the ethanolic fraction in different 

dilutions.  
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Objectives: 

 

Little is known about the mechanisms of the biological effects of music. Virtually all studies suggest that such effects are related 

to the emotions evoked by music. However, there is no reasonable impediment for any cell type of our body to respond to sound 

or music. Therefore, the present study evaluated the effect of 3 classical musics in human breast cancer cells MCF-7. 

 

Methods and Results: 

 

Human breast cancer MCF-7 cells were seeded in 40 mm Petri dishes and 24 h later were submitted during 30 min to 3 classical 

compositions: Atmospheres (Gyorgy Ligeti); 5a Symphony (Beethoven) and Piano Sonata KV448 (Mozart).Two controls were 

used: cells kept in complete silence and cells submitted to the speakers alone. All the experiments were performed in a 37°C 

incubator. Cell proliferation and viability were measured by Trypan blue staining after 48 h and normalized to the control. It was 

observed a reduction in cell viability after exposition of cells to Beethoven (0,74±0,08, P 

 

Conclusions: 

 

It can be concluded that music has a direct effect on the cells, which is independent of the emotions evoked, and this may be 

visualized in cell cultures by a reduced cell viability and by morphological and cell cycle alterations. 
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Objectives: 

 

Although malignant melanoma is the less frequently diagnosed skin cancer, it shows a poor prognosis due its chemoresistance 

and metastasis development. One of the acquired abilities of transformed cells is anoikis resistance and this property is closely 

related to metastasis formation. Previous results from our group showed increased expression of Timp1 along melanoma genesis 

and its correlation with anoikis resistance. However, the mechanism involved in this signaling is unknown. Although it has been 

demonstrated interaction of CD63, TIMP1 and Beta1-integrins in breast epithelial cells regulating apoptosis, no information 

regarding this type of interaction in tumor cells is available. The aim of this work was analyze the possible interaction of CD63, 

Timp1 and Beta1-integrins along melanocyte malignant transformation and the role of Timp1 in anoikis resistance.  

 

Methods and Results: 

 

In our laboratory, we developed a linear model that allows us to study different steps of melanocyte malignant transformation. 

Melan-a melanocytes (melan-a cell line) surviving after 1, 2, 3 and 4 deadhesion cycles showed modified morphology and 

independent PMA growth and have been named 1C, 2C, 3C and 4C cells, respectively. Different melanoma cell lines were 

established after submitting 4C spheroids to limiting dilution. The β1 integrin, CD63 and Timp1 expression were analyzed by 

Western blotting and flow citometry using specific antibodies. To analyze the protein-protein interactions immunoprecipitation 

assays were performed. The ability to form colonies was evaluated by clonogenic assay and the number of viable cells was 

analyzed by MTT assay. Co-immunoprecipitation assays showed differential association between CD63 and Beta1-integrin and 

also between CD63 and Timp1 along melanoma genesis. It was observed by clonogenic and MTT assays that Timp1 present in 

the conditioned medium of melanocyte lineage culture confers anoikis resistance to melanoma cells.  

 

Conclusions: 

 

These findings might contribute to a better understanding of the acquisition of anoikis resistance regulated by Timp1 in 

melanoma cells.  
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Objectives: 

 

Melanoma accounts for 4% of skin cancers and are the leading cause of death involving cancer in developed countries due to its 

high metastatic power. The development of new drugs from natural products is extremely important for the cancer chemotherapy 



treatment due to such factors as: approximately 60% of the chemotherapy drugs are obtained directly or indirectly from medicinal 

plants, traditional treatments are accompanied by a number of side effects to patient and some types of cancer have not had 

proper treatment. In Western countries the skin cancer has increased considerably and is the most common cancer in Brazil. 

Prominently in the southern region, where the frequency of this cancer is high to the characteristics of the population. The 

Vernonia scorpioides has several isolated compounds such as flavonoids, steroids, and polysaccharides. The chemical 

composition of V. scorpioides is not well described, but it was found that the aerial parts of several plant compounds that have 

cytotoxic activity, and antitumor action. In this study it was identified the cytotoxic activity of the polyacetylene compound 

isolated from V. scorpioides. 

 

Methods and Results: 

 

Cytotoxic activity of polyacetylene in B16F10 cells was determined at concentrations from 0.01 to 100 µg/mL as positive control 

using antitumor drug Paclitaxel, at 24, 48 and 72 hours at 37°C / 5% CO2, and revealed by the method MTT (tetrazolium salt) to 

570 nm in microplate reader, it was performed the quantification of lactate dehydrogenase at concentrations from 0.1 to 10 µg/ml 

at times 24, 48 and 72, the patterns of cell death were assessed by microscopy fluorescence using vital dyes such as ethidium 

bromide, fluorescein diacetate and acridine orange using the same concentrations , the enzyme activity of caspase-3 was 

determined by colorimetric assay at concentrations from 1, 10 and 100µg/ml at times 6, 12 and 24 hours, it was also evaluated the 

effect of that substance in relation to tumor growth and exploratory activity in C57BL / 6N (8 animals per group) observed using 

the open field model. It was observed a dose-dependent cytotoxic activity with polyacetylene treatment at all incubation times. At 

24 hours the viability was reduced from 7.4 to 96.5% with polyacetylene (IC50 of 3.26± 17.39µM). The results of cytotoxicity 

were similar to those obtained with paclitaxel at 100 µg/mL (98.3% reduction in cell viability), characterizing a cytotoxic 

mechanism evidenced in microscopy assay and apoptotic induction of caspase. At concentrations of 1.0 and 10.0 µg/mL LDH 

levels were significantly higher than the negative control (p < 0.001) MEM medium, confirming the results of MTT assay. We 

also observed the significant inhibition of solid tumor development in the mice with induced melanoma cells murine B16F10 

compared to the control of 65.6% ± 18.9 (1mg/mL) and 80.40% ± 15.95 (10mg/mL) and increased the number of crossings of 

57.50±5.90 (1mg/mL) and 53±6.64 (10mg/mL) compared to the control group of 34.5±5.23.  

 

Conclusions: 

 

With these results, polyacetylene can be considered a promising alternative for cancer treatment, as demonstrated by the citotoxic 

activity in vitro and in vivo assays. However it was necessary more pharmacology investigation to clarify the exactly mechanism 

of action. 
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Objectives: 



 

The search for new compounds that enhance proliferation and differentiation of neural stem cells in the hippocampus represent a 

significant scientific challenge. Newborn neurons emerge from neural stem cells (NSCs) from niches in the mammalian adult 

brain. Neurogenesis is also observed in seizures models with hilar ectopic granule cells location. We have analyzed the 

compound A (CA-polyacetylenic compound) extracted from Acmella oleracea, an Amazon plant, which produces convulsion 

behavior in rats in high doses. The aim of this study was evaluated if in low doses CA produces neurogenesis in the subgranular 

zone of hipocampal dentate gyrus of adult mice using the 5`-bromo-2`-deoxyuridine (BrdU)-pulse chase method. 

 

Methods and Results: 

 

Increased dose of CA (0.25, 0.5 and 1 mg/kg) or vehicle were given five hours before BrdU injection. Adult male BALB/c mice 

with 6 to 8-weeks-old (n=5/group) were sacrificed at 7 days after BrdU administration, and hippocampal slices were processed 

for immunohistochemistry. We found that CA not promoted seizure behavior in any dose in this work. CA at 0.25 mg/kg had no 

effect (49, 3 ± 20,18 cells) when compared with vehicle(42 ± 8 cells). However, 0.5 and 1 mg/kg of CA induces an increase on 

BrdU+cells in subgranule zone of hipocampal dentate gyrus ( 71 ± 21,96 and 76,6 ± 6,6 cells; respectively) but not showed any 

hilar ectopic BrdU+cells. All procedures involving animal care and experimentation were performed in accordance with the 

guidelines of the Ethical Committee for Research with Experimental Animals of the Universidade Federal do Pára (BIO001-09). 

 

Conclusions: 

 

These results suggest that CA could be stimulating the hippocampal neurogenesis. 

Keywords: Convulsant, Hippocampus, Neurogenesis, Proliferation 
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Objectives: 

 

Unsaturated fatty acids (UFA) are important sources for generation of cellular energy and precursors for synthesis of lipid 

mediators involved in inflammation. Vegetable oils rich in UFAs, such as flaxseed (FO) and pequi fruit (PO) oils have been 

reported to modulate the immune-inflammatory responses. The aim of this study was to evaluate the effect of pretreatment with 

FO and PO on topical inflammation and relative weight of organs in mice. 

 

Methods and Results: 

 

PO e FO were obtained commercially and analyzed by gas chromatography coupled to mass spectrometry (GC-MS). Male Swiss 

albino mice (3-4 months, 32 g) were used (n=5/group). PO e FO were administered orally (20μL) for 10 days, while the control 

and reference groups received 0.9% saline and dexamethasone (DEXA; 6 mg Kg-1, 5 days), respectively. One hour after 

treatment, animals received xylene (25μL) on the inner and outer surfaces of the right ear (RE), and left ear (LE) represented the 

contralateral control. After one hour, mice were euthanized and both ears fragments, spleen, thymus and liver were collected for 

weighing. The weight difference between RE and LE represented edema. Animals were weighed on days 0 and 10 of the 

experiment. The weight of organs was expressed as relative weight (g/100g). Blood samples were collected on day 10 for 



counting total leukocyte (cells/mm3), using Türk (1:20) and hemocytometer. Results were analyzed by ANOVA followed by 

Tukey or SNK tests (p 

 

Conclusions: 

 

The pretreatment with PO and FO present topical anti-inflammatory activity and no alter the relative weight of organs. 

Keywords: flaxseed oil, pequi fruit, topical inflammation, unsaturated fatty acids, relative weight of organs  
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Objectives: 

 

The aim of this study was to evaluate the antimicrobial effects of geopropolis against oral streptococci, as well as their inhibitory 

activity on the biofilm adherence by bacteria related to dental caries. 

 

Methods and Results: 

 

Crude samples of Melipona scutellaris geopropolis were obtained from Entre Rios, coastal region of Bahia state, northeastern 

Brazil. The ethanolic extract of geopropolis (EEGP) was prepared at 1:7 (m/v). To examine their antimicrobial activity, minimal 

inhibitory concentration (MIC) and minimal bactericidal concentration (MBC) of EEGP against Streptococcus mutans UA 159, 

Streptococcus sobrinus ATCC 6715, Streptococcus sanguinis ATCC 10556, Streptococcus oralis ATCC 10757, Streptococcus 

salivarius ATCC 7073 were determined. The capacity of EEGP to inhibit cell adherence of S. mutans and S. sobrinus at sub-MIC 

concentrations was also evaluated. Triplicates from three independents experiments were conducted in each assays, using 

chlorhexidine 0.12% and vehicle as controls. MIC was considered the lowest concentration that showed no visible growth and 

MBC as the lowest concentration up to MIC that allowed no growth on the agar (99.9% kill). The adherence inhibition was 

considered the lowest concentration that allowed no visible cell adherence compared to control (p < 0.05, ANOVA, Kruskal-

Wallis). The chemical characterization of geopropolis was performed by reverse phase high performace liquid chromatography 

(RP-HPLC) and gas chromatography/mass spectrometry (GC/MS). The MIC values ranged from 50-25 μg/mL for S. mutans, 

400-200 μg/mL for S. sobrinus and S. oralis, 100-50 μg/mL for S. salivarius and 12.5-6.75 μg/mL for S. sanguinis. The MBC 

values obtained were up to 1600 μg/mL for S. mutans and S. sobrinus, and ranged from 800-400 μg/mL for the other tested 

bacteria. EEGP was able to inhibit the cell adherence in sub-MIC concentration for S. mutans and S. sobrinus. No acid phenolic 

pattern or flavonoids commonly found in samples of Apis mellifera propolis could be identified in geopropolis using RP-HPLC 

and GC/MS techniques. 

 

Conclusions: 

 

Geopropolis showed an interesting antimicrobial activity, suggesting that new natural product could be a source of new bioatives 



and an alternative used in the treatment or prevention of some oral diseases, like dental caries. 

Keywords: Antimicrobial, Dental caries, Geopropolis, Melipona scutellaris 
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Objectives: 

 

The present work aimed to describe the effect of Laticifer Proteins of Calotropis procera (LP) in the expression of pro-

inflammatory cytokines and inducible enzymes, such as, cyclooxygenase-2 (COX-2) and inducible nitric oxide synthase (iNOS) 

in the model of OM in Hamsters. 

 

Methods and Results: 

 

OM was induced by two intraperitoneal (i.p.) administrations of 5-Fluorouracil (5-FU) on the 1st and 2nd days (60 and 40 mg/kg, 

respectively) in hamsters (n=5). LP (5 mg/kg) was injected i.p. 24h before and 24h after mechanical trauma of the cheek pouches. 

Control group received only saline. On the 10th day, the animals were sacrificed and tissues from the cheek pouches were 

harvested. Macroscopical and histopathological (inflammatory cell infiltration, edema, hemorrhage and the formation of 

ulcerations and abscess) analysis as well as immunohistochemistry for TNF&alpha, IL-1&beta, iNOS and COX-2 was performed 

in the cheek pouch tissue. Kruskal Wallis/Dunn was used as statistical tests. P 

 

Conclusions: 

 

These findings show anti-inflammatory effects of LP in 5-FU-induced OM. The protective effect could be supported by the 

reduction of the expression of pro-inflammatory cytokines, such as TNF&alpha and IL-1&beta and the enzymes iNOS and COX-

2. New approaches are being undertaken to elucidate the possible mechanism of action involved 

Keywords: Asclepiadaceae, Calotropis procera, Inflammation, 5-Fluorouracil , Oral mucositis  
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Objectives: 

 

Xanthones are polyphenolic compounds commonly found in plants, which beneficial effects have been shown on cardiovascular 

diseases 1. Previously, it was observed that the xanthone isogentisin (1,3-diOH-7-OMe-xanthone) induced a concentration-

dependent vasodilation in mice aorta 2. Therefore, the present study aimed at investigating the cellular mechanism involved on 

this effect. 

 

Methods and Results: 

 

Rings from mice aorta (C57Bl/6J), with functional endothelium, were pre-contracted with phenylephrine (3x10-7 mol/L). 

Isogentisin (10-7 – 3 x 10-4 mol/L) was added after contraction stabilization. Removal of the endothelium was employed to 

demonstrate the contribution of endothelial factors on the vasorelaxant effect of isogentisin. Participation of nitric oxide (NO), 

protein kinase A (PKA) or protein kinase G (PKG) was investigated in aorta rings pre-treated with L-NAME (10-4 mol/L), H-89 

(10-6 mol/L) or KT5823 (10-6 mol/L), respectively. Rings were contracted with high potassium concentration (KCl, 60 mmol/L) 

followed by addition of isogentisin to evaluate the participation of potassium channels. The involvement of calcium channels was 

investigated using the KCl-induced contraction before and after incubation with isogentisin. Similar protocol was employed in 

confocal microscopy with the fluorescent dye Fluo-4. The concentration-dependent vasorelaxation induced by isogentisin was 

confirmed in endothelium-intact vessels, and the removal of the endothelium did not modify it. L-NAME, H-89 or KT5823 did 

not alter Emax or pD2 values and similar vasorelaxant effect was observed after KCl-induced contraction. These results indicated 

that isogentisin-induced vasorelaxation did not involve NO, PKA nor PKG and indirectly indicated the non-involvement of 

potassium channels. Pre-incubation with isogentisin induced a strong reduction on contraction (control: 0.85 ± 0.07 g, isogentisin: 

0.33 ± 0.07 g) and fluorescence intensity (control: 14.4 ± 1.18 U, isogentisin: 3.71 ± 0.45 U) in aortic rings stimulated with KCl, 

suggesting that this xanthone reduces depolarization-induced calcium influx. 

 

Conclusions: 

 

The present results strongly indicated that the vasorelaxant effect of isogentisin in mice aorta is due to the blockade of voltage-

operated calcium channel. 

Keywords: blockade of calcium channel, isogentisin, vasorelaxant, xanthone 
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Objectives: 

 

Previous studies have shown that the ethanolic extract of Z. rhoifolium (EEZR) offers protection against several models of gastric 

ulcer. The current study aims to evaluate the gastroprotective effect in Indomethacin-induced gastric ulcer model in mice and the 

concentration of the gastric wall mucus in rats in gastroprotection of the EEZR in the pylorus ligature model. 

 

Methods and Results: 

 

The animal experiments were authorized by the committee ethics of the UFPI (13/09). In indomethacin-induced gastric ulcer 

model, mice (n=8, 25-30g) were orally treated with vehicle (NaCl 0.9%), Cimetidine (100 mg/kg) or EEZR (125, 250 and 500 

mg/kg). 1 h after, 30 mg/kg (s.c) of indomethacin was administered. 6 h later, the stomachs were removed, immersed into a 5% 

formalin solution and the lesions were recorded attributing scores. To measure the mucus concentration adhered to the gastric 

wall, rats (n=6, 180-200g) were fasted for 24 hours and, under anesthesia, the abdomen was incised, and the pylorus ligated. 

Control vehicle (NaCl 0.9%), carbenoxolone (200 mg/kg) or EEZR (500 mg/kg) were administered intraduodenally after the 

pylorus ligation. A non-ligated normal group received only vehicle (Sham). Four hours after pylorus ligation, the rats were killed, 

and the glandular segments of the stomachs were removed and weighed. Each glandular segment was immersed into a 1% Alcian 

blue solution (sucrose/sodium acetate, pH 5.8). After the immersion, the excess of the stain was removed. The stomachs were 

transferred into tubes containing magnesium chloride at 0.5 M and agitated. A 4 mL of the mixture and 4 mL of ethyl ether were 

added and shaken. The obtained emulsion was centrifuged (10 min, at 3600 rpm) and the supernatant was discarded. The 

absorbance was read on a spectrophotometer at 598 nm. The quantity of Alcian blue extracted per gram of glandular tissue was 

then calculated. In indomethacin-induced gastric ulcer model, the results show that the EEZR (250 and 500 mg/kg) significantly 

reduced the gastric ulcers rate (14.28 ± 0.99 and 11.00 ± 2.12, respectively) when compared to the controls (22.16 ± 2.79). EEZR 

at the 500 mg/kg dose exhibited a greater protection, corresponding to 50.3% of lesion inhibition. Cimetidine, protected by 

reducing the number of lesions more significantly, corresponding to a 59.3% inhibition, however, at the dose of 125 mg/kg, 

EEZR did not decrease the lesions scores. To measure the mucus concentration adhered to the gastric wall of rats, the EEZR (500 

mg/kg) and carbenoxolone (200 mg/kg) significantly increased the mucus concentration adhered to the gastric wall of rats (36.66 

± 2.36 and 41.46± 4.09 µg of stain/g of tissue, respectively), when compared to the control vehicle (19.67± 4.03 µg of stain/g of 

tissue), corresponding to an increase of 86.3 and 110.7%, respectively. The group treated with only vehicle (Sham) maintained its 

basal mucus levels in 34.28 ± 4.67µg of stain/g of tissue. 

 

Conclusions: 

 

The results show that the EEZR was able to protect against ulcers induced by indomethacin and increase the concentration of the 

gastric wall mucus in rats, suggesting that the protective activity of EEZR is related to the increase of the concentration of mucus. 

Keywords: Zanthoxylum, gastroprotection, gastric ulcer 
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Objectives: 

 

Unsaturated fatty acids (UFA) are important modulators agents of inflammatory process and their interactions with the immune 

system have been reported. Pequi oil (Caryocar coriaceum; Caryocaraceae), rich in UFAs, is used in folk medicine for treatment 

of rheumatic and muscular pains, gastroprotective and wound healing. The aim of this study was to evaluate the effect of 

pretreatment with pequi oil (PO) on inflammation induced by carrageenan. 

 

Methods and Results: 

 

PO was obtained commercially and analyzed by gas chromatography coupled to mass spectrometry (GC-MS). It was used the 

carrageenan-induced paw edema model (1%, 20 μL; CARR) in Swiss female mice (3-4 months, 30 g). The animals were divided 

into four groups (G1-G4, n=8/group): G1-PO/10 days, G2-PO/single dose; G3-0.9% saline/10 days, G4-dexamethasone (5 

mg/kg, 5 days). Mice were treated by gavage with 200 μL of PO in single or multiple doses for 10 consecutive days. One hour 

after treatment, all animals (G1-4) received an intraplantar injection of CARR. The right hind paw was measured (mm) using a 

digital caliper on 0, 1, 2, 4, 6, 8, 24, 48, 72, 96, 120 h after stimulus. Edema was expressed by difference of right paw thickness 

(mm) compared to time zero. Results were analyzed by ANOVA followed by SNK test (p 

 

Conclusions: 

 

The treatment with PO inhibits the edema induced by carrageenan. This effect may be related to high content of ω-9 UFA present 

in this oil. 
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Objectives: 

 

Aim: Medicinal plants are natural sources for the treatment of various diseases since antiquity. The resistance of the 

bacteria Helicobacter pylori to the various antibacterials agents constitutes one of the challenges in the treatment of 

infections, conditioning to the necessity of searching new sources of substances in plants with antimicrobial properties. 

Jacaranda cuspidifolia Mart (Bignoniaceae) is a species populary known as caroba, jacaranda, bolacheira and is used in 

folk medicine for the treatment of infections. The present study was carried out to evaluate in vitro the antibacterial 

activity with strain of bacteria Helicobacter pylori of a hexano and methanol extract of barks, leaves and flowers J. 

cuspidifolia Mart. (Bignoniaceae). 

 

Methods and Results: 



 

Methods and Results: The antibacterial activity was determined by disc diffusion with clinical strains of this 

microorganism. Sterile 6-mm diameter filter paper discs were impregnated with 20μL of the hexano and methanol extract 

(100 mg/mL) of J. cuspidifolia Mart. barks, leaves and flowers and placed in Müller Hinton agar. Amoxicillin were used 

as positive controls. The plates were incubated at 37 0C for 24 h. The results were recorded by measuring the zones of 

growth inhibition surrounding the disc. All tests were carried out in triplicate. Hexano crude extract of bark, leaves and 

flowers did not exhibit antibacterial activity. Only methanolic extract of flowers showed antibacterial activity against H. 

pylori (inhibition zone:10mm) when to compared to standard control amoxicillin (inhibition zone: 25mm). 

 

Conclusions: 

 

Conclusion: Future studies will be aimed at investigating the effects of J. cuspidifolia upon isolating and identifying the 

substances responsible for the antibacterial effects of these plant extracts. 
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Objectives: 

 

Senna rugosa, known as Amarelinho, is often used in folk medicine as anthelmintic and antidote in cases of snake bites, but there 

are reports that this plant has hypoglycemiant effect, although there are not scientific data to validate this information. In this 

study, we investigated the effects of aqueous extract of Senna rugosa in blood glucose levels, food intake, body weight and mass 

of the organs and tissues in female Wistar rats. 

 

Methods and Results: 

 

The experimental protocol was approved by the ethical committee for animal experimentation of the University of Brasília - UnB 

(the protocol 47924/2010). Were used normoglycemic females, with 300 days of life, n=8, body weight between 200 and 300 g, 

treated for fifteen days by gavage and divided into two groups: Control Group - treated with vehicle (distilled water) and Senna 

rugosa Group - treated with aqueous extract obtained by decoction of the roots of S. rugosa (400 mg/kg). The body mass, food 

intake, water consumption and clinical signs of toxicity were assessed daily. At the end of treatments the animals were 

euthanized, blood was collected and the tissues and organs were dissected and weighed. The wet weight of organs and tissues 

were expressed as relative mass of body weight (g/100 g). The glycemia was determined using glucometer Accu Check Active, 

Roche™ and blood obtained from tail vein puncture before euthanasia and after twelve hours of fasting. The results were 

expressed as mean±SEM and analyzed statistically by Student t test, they were considered significant when p≤0.05.Results: The 

glycemia of animals treated with aqueous extract of S. rugosa not changed compared with control group (94±1 mg/dL versus 

93±3 mg/dL). The food intake, body weight as well as the mass of organs and tissues, were not altered by administration of 



extract. However, the water consumption was reduced in Senna rugosa treated animals (34±3 versus 43±2 ml; p≤0.05). Clinical 

signs of toxicity or death were no observed. 

 

Conclusions: 

 

Our results showed that aqueous extract of Senna rugosa no had effect on glycemia, body weight and food intake in 

normoglycemic female rats. Further, the reduction in water consumption suggests risk of dehydration. Complementary studies 

will be developed to broaden the data presented. 
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Objectives: 

 

Propolis is a natural product collected by bees from resinous, gummy and balsamic materials of flora; it can be modified by 

salivary enzymes and change color and consistency depending on geographical region and bee genetics. Several researches 

related the potential therapeutic of propolis, such as antimicrobial, antioxidant and healing activity. Therefore, the aim of the 

present study was to evaluate the antibacterial activity in vitroof Propolis Ethanolic Extract (PEE) of Manduri, Mandassaia and 

Jataí bee species against differents bacterias. 

 

Methods and Results: 

 

The propolis from Manduri (Melipona marginata), Mandassaia (Melipona quadrifaciata) and Jataí (Tetragonisca angustula) bees 

species were collected and PEEs (PEE1: Manduri species; PEE2: Mandassaia species; PEE3: Jataí species) were prepared and 

granted by doctor Yohandra Reyes Torres of State University of Centro-Oeste (UNICENTRO)/Paraná/BR for antimicrobial 

assays. The bactericidal activity was evaluated against of Citrobacter sp, Escherichia coli ATCC 8739, Pseudomonas aeruginosa 

ATCC 9027, Salmonella sp and Staphylococcus aureus ATCC 29213 strains by microdilution assay and counting of Colony 

Forming Unity (CFU) to determinate the Minimal Bactericidal Concentration (MBC) expressed in µg/µL. Ours results 

demonstrated that the majority of propolis extracts evaluated showed significant antibacterial effect. Among the species, the 

propolis ethanolic extract from Mandassaia (PEE2) was the more powerful against S. aureus, E. coli, Citrobacter and Salmonella 

strains with MBC values between 0.08 to 5.02 µg/µL, followed by PEE1 with MBC of 0.67 to 5.4 µg/µL and PEE3 with 3.39 to 

6.79 µg/µL. In antimicrobial assay using P. aeruginosa strain, PEE1 was more efficient and powerful compared to other extracts, 

obtaining the following MBCs in ascending order: PEE1= 2.7; PEE3= 3.39 e PEE2= 5.02 µg/µL. Citrobacter strain was the most 

resistant strains in relation to the PEE with MBC from 5.02 to 6.79 µg/µL. 

 

Conclusions: 

 

Thus, we can conclude that the PEE of Mandassaia bee showed the improved potential antibacterial against the tested strains, 

followed by Manduri and Jataí bees, respectively. These data showed the viability of using PEE of different types of bees as a 



possible alternative antibacterial therapy. 

Keywords: Propolis Ethanolic Extract, Antibacterial activity, Melipona marginata, Melipona quadrifaciata, Tetragonisca 
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Objectives: 

 

In this study we evaluated the effect of Tahiti lime (Citrus latifolia tanaka) essential oil (TEO) and of limonene (LIM), a 

terpenoid compound isolated from TEO, on in vitro neutrophils chemotaxis. 

 

Methods and Results: 

 

The fruits were purchased in the commerce of Maringá-PR. TEO was extracted by hydrodistillation using a Clevenger apparatus. 

LIM was identified by GC-MS and NMR. To evaluate the TEO and LIM effects on chemotaxis, neutrophils were isolated from 

the peritoneal cavity of mice, 4 hours after Zymosan injection (1mg/cavity, i.p). The cell number was adjusted to 1x106 cells /mL 

in RPMI/ BSA 0.01% and pretreated with TEO (1, 3, 10, 30 or 60 µg/mL) or LIM (1, 3, 10, 30 or 60 µg/mL) for 30 min. The 

cells were placed in a chemotaxis Boyden chamber (48 wells; Neuro Probe, Inc., Cabin John, MD–USA) and LTB4 (10-8M) was 

used as stimuli to neutrophils migration and medium RPMI 1640 as control of migration. The cells were incubated 1 h at 37 °C, 

5% CO2. After cells incubation, the membrane was washed and stained using the Instant Prov (Newprove). Neutrophils were 

counted by optical microscopy (1000X), five fields in each well. The results were expressed as the number of neutrophils per 

field. Data were presented as mean ± SEM of 3 separate experiments. The means from different treatments were compared by 

ANOVA with Tukey‟s correction. Statistical significance was set at P ≤ 0.05. The protocol (number 066/2010) regarding this 

study was approved by the Ethical committee in Animal Experimentation (CEAE/State University of Maringá). A significant 

inhibition of cell migration was observed with treatment TEO and LIM induced by LTB4. The chemotaxis induced by LTB4 

(27.3±1.25 cells/field) was inhibited by TEO in different concentrations: TEO-1µg/mL: 18.3±2.25* cells; TEO-3µg/mL: 

17.8±1.10* cells; TEO-10µg/mLl: 12.6±0.80* cells; TEO-30µg/mL: 16.4±1.00* cells and by TEO-60µg/mL: 19.5±0.90* cells. 

The chemotaxis induced by LTB4 (30.9±0.65 cells/field) was also inhibited by LIM in different concentrations: LIM-1µg/mL: 

21.8±0.62* cells; LIM-3µg/mL: 19.5±0.53* cells; LIM-10µg/mL: 20.2±0.29* cells; LIM-30µg/mL: 21.2±1.26* cells and by 

LIM-60µg/mL: 17.6±1.20* cells. RPMI was used as negative control: 2.6±0.36 cells/field. 

 

Conclusions: 

 

Our study provides an evidence that TEO and LIM treatments inhibit the in vitro neutrophil chemotaxis, suggesting a possible 

anti-inflammatory effects of these natural products. 

Keywords: CHEMOTAXIS, Citrus latifolia tanaka, ESSENTIAL OIL, INFLAMMATION, LIMONENE 
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Objectives: 

 

Viper venoms have been subjected to wide taxonomical revisions recently. The genus Bothrops, involved in approximately 90% 

of snakebites reported in Brazil, underwent a new classification in 2009 together with Bothropoides and Bothrocophias genera, 

split from Bothrops in a previous taxonomic revision. This study involved 85 morphological characters and 4 distinct 

mitochondrial gene regions resulting in five monophyletic groups named as genera Bothrops, Bothropoides, Rhinocerophis, 

Bothrocophias e Bothriopsis (Zool. J. Linnean Soc. 156:617, 2009) It is currently accepted that snake phylogeny may be 

represented in venom composition with implications in the production of antivenoms and treatment of envenomings. Thus, the 

objective of this study was to analyze the chromatographic profile of venoms according to the new genera classification and their 

reactivity with anti-bothropic antivenom produced in Instituto Butantan. 

 

Methods and Results: 

 

For phenotyping 5mg of venoms of Bothropoides jararaca, Bothropoides neuwiedi, Bothrops atrox, Bothrops jararacussu, 

Rhinocerophis cotiara, Rhinocerophis alternatus, Bothriopsis bilineta and Bothrocophias hyoprora were dissolved in 250ul of 

0.1% trifluoroacetic acid (TFA) and submitted to reverse-phase chromatography in HPLC C18 column. Identity of the fractions 

was inferred by the column retention time according to previous reports (J. Proteomics. 74:510, 2011), ELISA and DOT-BLOT 

were performed to check the reactivity of the venoms and their fractions with the antivenom. Each venom showed a distinct 

chromatographic profile, with no clear correlation to phylogeny. For instance, Bothropoides jararaca/neuwiedi venoms had a 

diverse elution profile as well as Bothrops atrox / jararacussu venoms. In Bothrops genus, Bothrops atrox showed the greatest 

abundance of snake venom metalloproteinases (SVMPs), while phospholipases were more abundant in the venom of Bothrops 

jararacussu. Bothropoides neuwiedi presented the highest diversity of SVMPs isoforms. In opposition, venoms of the genus 

Rhinocerophis (alternatus and cotiara) showed relatively similar profiles. Bothriopsis bilineta and Bothrocophias hyoprora 

venoms were the least complexes. The antivenom recognized venoms of different genera with similar antibody titers (256,000), 

with a single dilution difference when tittered against Bothrops atrox, Bothriopsis bilineta and Bothorcophias hyoprora. For all 

venoms tested, antivenoms equally recognized fractions with longer time of retention in the column that correspond to class P-III 

SVMPs. 

 

Conclusions: 

 

Although the number of venoms tested is still limited, our data indicate that there was no apparent correlation between the new 

proposed phylogeny with venom composition based on chromatographic profiles of venoms. Moreover, the commercial 

antivenom tested recognized similarly the venoms of all genera, with predominance of SVMPs, which are key toxins for venom-

induced pathology in cases of snake bite. 
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Objectives: 

 

The physiological effects often associated with gamma-oryzanol are: the plasma cholesterol decrease, the reduction of hepatic 

cholesterol biosynthesis, the intestinal absorption decrease and a fecal excretion of bile acids increase. Recently it was isolated an 

esters mixture of esters of cinnamic acid (EAC) that structurally is very similar to gamma-oryzanol. This work aims evaluate a 

possible hypolipidemic action of EAC. 

 

Methods and Results: 

 

It was used Swiss albino mice (20−25 g), n=8. This study was submitted and accepted by Ethics Committee in Animal Search 

(CEPA) of UFC (Protocol 90/10). The results were analyzed by Anova and Newman-Keuls tests and expressed in average ±EPM, 

considering significative when p value was  

 

Conclusions: 

 

EAC isolated of carnauba wax presented an effective lipid-lowering action on protocol of dyslipidemia by Triton WR1339, but 

more studies are necessary to corroborate this effect and to elucidate a possible action mechanism of this compound. 

Keywords: Carnauba wax, Cinnamic acid, Dislipidemy, Hypolipidemic, Triton WR1339 
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Objectives: 

 

The sea mud has become an important source of microorganisms that fabricate secondary metabolites with biomedical 

proprieties. The coast of Ceará has been prospected for the pharmacological potential housed in sponges, tunicates and corals, but 

little data are available regarding that of the microorganisms. This study focused on characterizing the cytotoxicity of organic 

extracts derived from actinomycetes isolated from the sediment at Mucuripe Bay in Fortaleza, Ceará, on the northeastern coast of 

Brazil. 

 

Methods and Results: 

 

The sediment was hand collected at Mucuripe Bay and, in sterile conditions, plated into different agar media that favor growth of 

actinomycetes. Individualized colonies were isolated based on actinomycete-like characteristics and 8 strains were selected for 

bioactivity evaluation of their crude extract. Each strain was grown in 100mL of A1 broth (soluble starch, yeast extract and 

peptone) in 500mL Erlenmeyer flasks and kept at 200 rpm agitation and 28°C for 10 days. The cultures were then extracted 3 

times with EtOAc and the solvent was removed under vacuum. At this point, extracts were ready to be screened for cytotoxicity, 

either in a single concentration (100ìg/mL) or in a curve (0.2 – 100ìg/mL), using the MTT assay on 4 tumor cell lines – HL-60, 

HCT-8, MDA MB-435 and SF-295. The extract derived from strain BRA-016 was fractionated by chromatography on a silica gel 

column and resulting samples were assayed for cytotoxicity. All of the studied strains were identified through a molecular 

approach by 16S rRNA sequencing and BLAST analysis. On an initial qualitative examination, half of the extracts reduced cell 

growth in, at least, 60%, however, the extract derived from BRA-016 nearly ceased completely proliferation of HCT-8 and SF-

295 cells at 100ìg/mL. For a quantitative analysis, IC50 was determined for the 4 extracts considered active. BRA-016 showed 

IC50 values between 17 and 72ìg/mL, while BRA-011 presented a wide range of variation in IC50 values across the cell line 

panel: 0.5 (HCT-8), 2 (SF-295), 41 (HL-60) and >100ìg/mL (MDA MB435). The extract from BRA-016 was chromatographed 

on a silica gel column eluted with CH2Cl2, EtOAc and MeOH, pure or as a binary mixture, and yielded 5 fractions. Fraction 3 

(EtOAc) showed the highest cytotoxicity, as it almost completely repressed cell growth at 10 and 2ìg/mL, while fractions 2 

(CH2Cl2/EtOAc 1:1) and 4 (EtOAc/MeOH 1:1) followed. Nevertheless, fraction 2 was subjected to fractionation, yielding 7 sub-

fractions, of which 3 and 4 were highly cytotoxic. 

 

Conclusions: 

 

Studies are advancing towards the purification of the active principles of the extracts of actinomycetes BRA-016 and of BRA-

011. Nevertheless, these results highlight the pharmacological potential of marine microorganisms and, most importantly, are 

great evidence that the coast of Ceará is a pertinent source of microorganisms with biomedical applicability. 
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Objectives: 

 

Teas and infusions from C.spiralis leaf have largely been used by folk medicine for treating several diseases. In spite of this, 

nothing so far was found about its effects on the myocardial inotropism. Therefore, our study aimed to describe the contractile 

effects produced by extracts from C. spiralis leaf on isolated atrium, as well as to contribute for a better understanding of its 

mechanism of action in the mammalian myocardium. 

 

Methods and Results: 

 

Experiments for evaluating the inotropic effect of extracts were carried out on guinea pig isolated atrium. We have found that the 

aqueous fraction (AqF) was more potent than the hydroalchoolic, chloroform, and ethyl acetate ones (FeSBE 2010, Res. 28.071). 

Sodium (0.15 mM) and potassium (1.91 mM) contents were determined by flame photometry performed in the AqF. They were 

not enough to change the myocardial contractility. The following metabolites were found in the AqF: tannins, saponins, 

polifenols: flavonol, flavononol, flavone, xanthone, phenol, and flavonoid. Intracellular calcium transient was determined in 

mouse cardiomyocytes (C57BL6/J) by using FLUO 4AM. The dye fluorescence was detected by confocal microscopy. AqF 

reduced the fluorescence peak from 4.66 ± 1.17 to 3.74 ± 1.0 a.u. (n = 30 cells, 4 mice, p < 0.05) but it did not modify the 

fluorescence decay rate measured at 90% of the peak (T90). Adding AqF to the external medium changed T90 from 892 ± 37 to 

930 ±30 ms (n = 30 cells, 4 mice, p > 0.05). These data suggest that AqF is able to reduce the sarcoplasmic calcium transient 

without changing the cytoplasmic calcium removal. The L-type calcium current was measured in mouse cardiomyocytes by using 

whole cell patch clamp technique. Our results showed that AqF reduced this current from 6,29 ± 0,34 to 4,9 ± 0,2 pA/pF (n = 5 

cells from 5 animals, p < 0,05). The effect of AqF on intracellular calcium transient as well as on the sarcoplasmic calcium 

current corroborate our findings previously reported (FeSBE 2010, Res. 28.071) 

 

Conclusions: 

 

This results brought us unto the following conclusions: 1) AqF is the most potent fraction obtained from C. spirallis leaves; 2) 

AqF contains the following secondary metabolites: tannins, saponins, and poliphenols; 3) AqF reduces the contractile isometrical 

force developed by the guinea pig left atrium; 4) The inotropic effect of AqF involves the reduction of both intracellular calcium 

transient and L-type calcium current in myocardial cells. 
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Objectives: 

 



This study evaluated antinociceptive and ataxic effects of uliginosin B, a dimeric phloroglucinol derivative obtained from 

Hypericum species native to South Brazil. The possible involvement of opioid system, monoaminergic and glutamatergic 

neurotransmission was also investigated. 

 

Methods and Results: 

 

Uliginosin B was obtained from a hexane extract of aerial parts of H. polyanthemum by chromatographic methods. Uliginosin B 

(5 – 90 mg/kg, i.p.) antinociceptive and motor coordination effects were evaluated in male mice (25-35g) on hot-plate and rota-

rod apparatus, respectively (n=10 mice/group). The mechanism of action was investigated by using pre-treatment with naloxone 

2.5 mg/kg s.c. (opioid antagonist), SCH 23390 0.015 mg/kg i.p. (dopamine D1-like receptor antagonist), sulpiride 10 mg/kg i.p. 

(dopamine D2-like receptor antagonist), prazosin 1 mg/kg i.p. (á1 adrenergic receptor antagonist), yohimbine 5 mg/kg i.p. (á2 

adrenergic receptor antagonist), pCPA 300 mg/kg i.p. (serotonin synthesis inhibitor) and MK-801 0.25 mg/kg i.p. (NMDA 

receptor antagonist). Data were analyzed by ANOVA two factors with repeated measures followed by Student Newmann Keuls 

test. All experimental protocols were approved by UFRGS Ethical Committee-2008195. In this study we demonstrated that 

uliginosin B presented antinociceptive effect on hot-plate test, being the maximal effect reached at 15 mg/kg (24±2.2s; p 

 

Conclusions: 

 

Uliginosin B presents antinociceptive effect at doses that does not compromise the motor coordination. The antinociceptive effect 

seems to be linked to dopaminergic and noradrenergic neurotransmission systems, while ataxic effect seems to be derived from 

an opioid, serotoninergic, glutamatergic and dopaminergic sytems‟ activation. 

Keywords: Brazilian Hypericum species, uliginosin B, derivative phloroglucinol dimeric, antinociceptive, ataxic 
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Objectives: 

 

Depression is a psychiatric syndrome highly prevalent in the population. Hypericum perforatum L. (H. perforatum) is a plant 

popularly used to treat cases of depression. However, besides of this, few studies have correlated the necessary dose to cause 

antidepressant-like effects with possible signs of toxicity through oxidative stress. Hence, this study aims to perform a dose 

response curve of H. perforatum L. on the forced swim test in mice, evaluate possible changes in the activity of 

monoaminoxidase (MAO-A and MAO-B) in brain and quantify oxidative stress parameters (TBARS, protein thiols and catalase 

activity) in brain of mice treated with different doses of H. perforatum L. 

 

Methods and Results: 

 

30 female mice swiss were divided into four groups: control (n = 6) and H. perforatum (n = 8 per group) at doses of 250 mg/kg, 

500 mg/kg and 1000 mg/Kg. An infusion of H. perforatum was offered to animals in place of water. The treatment occurred 

during 14 days and, at the end, the behavioral parameters were carried out using the open field and forced swimming test. After 



this procedure, the animals were euthanized. The activity of MAO-A and MAO-B was determined in brain tissue using 

kynuramine as substrate. Analysis related to oxidative stress parameters (TBARS, catalase activity and levels of proteic thiols) 

were performed. The data were analyzed by one-way ANOVA, followed by Tukey‟s test when appropriate. Significance was 

considered when p < 0.05. The results showed antidepressant activity of H. perforatum L. in the group of mice treated with 1000 

mg / kg. We also observed an inhibition of MAO-B in brain tissue of mice treated with 500 mg / kg of Hypericum perforatum L. 

We did not observe any statistical significance in oxidative stress parameters. 

 

Conclusions: 

 

Our data suggest that the infusion prepared with H. peforatum seems to exert its antidepressant effects only at the highest doses 

and its possible mechanism of action is due to inhibition of MAO-B. More important, we demonstrated in this study that H. 

peforatum at doses capable to produce antidepressant like effects did not present any signs of toxicity in brain considering 

oxidative stress parameters. Thus, one should make further investigations regarding the mechanism of action of H. peforatum so 

that this plant can be safely used by the population. 
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Objectives: 

 

The green tea extract has been used during many centuries to treat and prevent some diseases. Many of these beneficial effects of 

green tea are related to the catechins, namely (-)-epigallocatechin-3-gallate (EGCG), which have been reported to have many 

pharmacological properties such as anti-oxidative and anti-inflammatory effects. The aim of the present study was to investigate 

the protective effects of EGCG on antioxidant defense systems in hippocampus (Hc) and cerebral cortex (Cx) of mice using the 

restraint stress animal model. 

 

Methods and Results: 

 

Male albino mice (CF1) (2 months old, 35–45 g) (n=7/group) were administered orally (by gavage) once a day during 30 days 

with EGCG 1.5, 2.9 and 5.8 mg/kg or NaCl 0.9% (control group). Light/dark test and locomotor activity were used to analyze 

behavioral changes after the exposure to restraint stress. Animals were anesthetized with an intramuscular injection of ketamine 

and xylazine (75 the exposure to stress. Brain structures (hippocampus and cortices) were dissected and 10 mg/kg, respectively) 

and were killed by decapitation 24 h after and tissue analyzed for the activity of superoxide dismutase (SOD), catalase (CAT), 

lipoperoxidation (TBARS), and the amount of non-enzymatic antioxidants (Total Radical-Trapping Potential-TRAP). To assess 

the free radicals content we used DCFH-DA as a probe. The number of crossings between compartments in the light/dark test 

was significantly decreased in the group exposed to restraint stress when compared to control group (p < 0.01 ANOVA/Duncan). 

EGCG 2.9 and 5.8 mg/kg (but not 1.5 mg/kg) prevented (p 

 

Conclusions: 

 

EGCG was able to prevent stress induced-alterations, indicating a neuroprotective effect. Future studies from cell cultures should 



be integrated with in vivo studies to fully elucidate the molecular mechanisms of action of EGCG. 
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Objectives: 

 

Aim: Previous studies have shown that ethanol extract of Neoglaziovia variegata Mez (NV-EtOH) presents gastroprotective 

activity in animals models. This study aims to evaluate the gastroprotective activity of fractions ethanol extract in models of 

gastric ulcer induced by ethanol, ibuprofen and ischemia/reperfusion in rodents. 

 

Methods and Results: 

 

Methods and Results: Male and female Swiss albino mice (25-30 g, n = 8) or Wistar rats (180-200 g n=8), fasted over of 18 h, 

were treated orally with vehicle (NaCl 0.9%), carbenoxolone (100 mg/kg), ethyl-acetate fraction (NV-AcOEt), hexane fraction 

(NV-Hex) or chloroform fraction (NV-CHCl3) at 50, 100, 200 and 400 mg/kg doses after 1 h each animal was given orally 0.2 

mL of absolute ethanol and were euthanized 30 min later. All animal experiments protocols were approved by Ethics Committee 

of the Federal University of Piauí (Nº 076/10). Ibuprofen induced ulcers model, animals were orally treated with vehicle, NV-

Hex, NV-CHCl3 (200 and 400 mg/kg) or cimetidine (100 mg/kg). 1 h after treatment each animal received ibuprofen (400 mg/kg, 

p.o), and then they were euthanized after 6 h. Ischemia and reperfusion induced ulcers model, animals were orally treated with 

vehicle, N-acetylcysteine (NAC, 200 mg/kg) or NV-CHCl3 (50, 100 and 200 mg/kg). After 1h, the celiac artery blood flow was 

interrupted by a microvascular clamp, under induced anesthesia sodium thiopental (25 mg/kg, i.p.). After 30 min, the clamp was 

removed and the reperfusion was established. The animals were euthanized 1 h after induction of the reperfusion. After all 

protocols the stomachs area of injury measured by planimetry (mm²). The significance level was evaluated for values of *p < 

0.05. The results shown gastroprotective activity of NV-AcOEt, NV-Hex and NV-CHCl3 (ethanol model) at doses of 400 mg/kg 

(5.50 ± 1.3*); 50, 100, 200 and 400 mg/kg (5.64 ± 0.38*; 4.77 ± 0.94**; 4.30 ± 1.50**; 2.63 ± 0.5***); 50, 100, 200 and 400 

mg/kg (5.43 ± 0.80**; 2.76 ± 0.80***; 1.80 ± 0.60***; 2.00 ± 0.30***), respectively, compared with control vehicle (12.6 ± 

0.67). Carbenoxolone was effective compared with control (1.75 ± 0.42***). In the ibuprofen model, was not observed reduction 

significant stomachs lesion none doses. In the ischemia and reperfusion model, the NV-CHCl3 decreased the area of lesions at 

doses of 100 mg/kg (1.58 ± 0.66***) and 200 mg/kg (1.52 ± 0.41***), compared with control saline (6.10 ± 0.75). NAC was 

effective compared with control (0.91 ± 0.27***). 

 

Conclusions: 

 

Conclusion: The results shown that fractions NV-AcOEt, NV-Hex, NV-CHCl3 induced gastroprotective activity in acute gastric 

ulcer models suggesting a possible antioxidant action. 
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Objectives: 

 

To evaluate in vitro antimicrobial activity of essential oils (EO) and fractions against Streptococcus mutans as well as the 

phytochemical profile of the EO which showed best antimicrobial activity 

 

Methods and Results: 

 

Twenty EO were obtained from plants of germplasm bank of the ″Collection of Medicinal and Aromatic Plants″ (CMAP, 

CPQBA/UNICAMP) by hydrodistillation. The bioguided study included antimicrobial assays: minimum inhibitory (MIC) and 

bactericidal (MBC) concentrations of the EO and their influence on the oral biofilm adherence of Streptococcus mutans UA159. 

Positive (chlorhexidine 0.12%) and negative (propylene glycol 25%) controls were also tested. Of the 20 EO tested, six (Aloysia 

gratissima, Baccharis dracunculifolia, Coriandrum sativum, Cymbopogon citratus, Elyonurus muticos and Lippia sodoides) were 

selected according to the following criteria: best antimicrobial activity (MIC≤250μg/mL), yield of extract, commercial 

availability, part of the plant where the oil was extracted, and easy cultivation. Thin Layer Chromatography (TLC) and Gas 

Chromatography /Mass spectrometry (GC-MS) were used for the phytochemical analyses. EO fractionation was then done by dry 

column, resulting in 22 fractions with different degrees of polarity. These fractions were also submitted to antimicrobial assays. 

MIC values obtained for all EO ranged from 31.2 to 500 μg/mL, and the MBC from 62.5 to 1000 μg/mL. The growth cells 

inhibition on biofilm was found only at concentrations above MIC, with 12 oils showing growth inhibition between 70 and 100% 

and the others less than 60%. After fractionation of selected EO analysis by GC-MS showed the presence of terpenes, 

sesquiterpenes, aldehydes and alcohols. MIC and MBC fraction values obtained for the six EO selected ranged from 15.6 to 500 

μg/mL and 31.2 to 1000 μg/mL, respectively. The growth cells inhibition on biofilm was observed only at concentrations above 

MIC. All EO fractions showed growth inhibition between 70 and 100%. 

 

Conclusions: 

 

Although all EO tested showed good antimicrobial activity, only those showing activity at low concentrations were considered 

best and fractionated in search of new bioactive molecules which could be used as an alternative to control biofilm-related 

diseases, such as dental caries. 

Keywords: Óleos essenciais, Bioensaios, Streptococcus mutans 
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Objectives: 

 

Few studies have shown the cardiac effects of microcystin-LR (MC-LR) and its in vivo consequences. MC-LR is related to 

envenoming of animals and humans following blooms of cyanobacteria and the release of large quantities of the toxin in lakes 

and rivers used as water supplies (Sci Am, 270:78,1994). The main goal of this study was to analyze the effect of MC-LR on 

cardiac function of rats. 

 

Methods and Results: 

 

METHODS: We assessed the effects of MC-LR in isolated hearts of Wistar rats (200-250 g) using the modified Langendorff 

preparation. We analyzed the tension developed, the perfusion pressure and the electrocardiographic records (EKG). Damage to 

the sarcolemma and cytotoxity were analyzed by creatine kinase (CK) release. After a 30-minutes period for stabilization, 

different concentrations of MC-LR (15.0 -150.0 ng/mL) were added to the bathing media. At the end of the experiments, hearts 

were gently sliced and exposed to 1% triphenyl tetrazolium chloride (TTC) to assess damaged areas (Am Heart J, 593: 101, 

1981). Electrical and contractile properties were analized by the WINDAQ program. RESULTS: After 40 minutes of exposure, 

both MC-LR at 15 and 150 ng/mL decreased the cardiac tension amplitude by 41.29% and 91.30%, respectively, compared to 

control hearts exposed only to Ringer solution. Accordingly, perfusion pressure and CK release were increased after 60 minutes 

of exposure (basal CK release rate of 8.12 ± 2.07 U/L increasing up to 100.62 ± 21.07 U/L (15 ng/mL) and 822.48 ± 281.29 U/L 

(150 ng/mL) (n=4)). TTC test showed image evidences of damage. EKG records showed reduced QRS amplitude (more than 

30% with 15 ng/mL and more than 50% with 150 ng/mL) after 30 minutes of exposure, but no effect on heart rate.  

 

Conclusions: 

 

Our results have shown for the first time the direct damage and effects on cardiac function of MC-LR in nanomolar order 

concentrations. 

Keywords: cardiac function , cytotoxity, Langendorff, microcystin-LR  
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Objectives: 

 

Byrsonima sericea leaves are extensively used in folk medicine in Brazil against gastric disorders. This study investigated the 

potential gastroprotective of B. sericea leaf ethanolic extract (BSLE) against ethanol-induced gastric mucosal damage in mice. 

 

Methods and Results: 

 

Groups of Swiss mice (n=8, 25-30g) were pretreated with the vehicle (2% Tween 80 in saline, 10 mL/kg, p.o.), BSLE (125, 250, 

and 500 mg/kg, p.o.) or N-acetylcysteine (NAC, 150 mg/kg, i.p.) 1h prior to induction of gastric damage with ethanol (0.2 mL of 

ethanol, 96%). The animals were sacrificed 30 min later. A normal group of mice was introduced in the study. The stomachs 

were excised and the mucosal lesion area (mm2) was measured by planimetry. To study the gastroprotective mechanisms, its 

relations to capsaicin-sensitive fibers, nitric oxide and ATP-sensitive potassium channels were analysed. Treatments effects on 

GSH, MDA, catalase and SOD were measured in gastric tissue.Statistical analysis was carried out using ANOVA followed by 

Student Newman Keul´s test. The control animals that received absolute ethanol presented gastric lesions with a total area of 

21.8±0.4 mm2. Animal groups pretreated with the BSLE (125, 250 and 500 mg/kg, p.o.) or NAC exhibited a reduction of gastric 

damage by 53, 85, 88 and 86 %, respectively. Ethanol significantly depleted gastric NP-SHs in mice that received the vehicle 

(102.3±10.4μg/g), when compared to normal control (280.1±12.7μg/g). In contrast, ethanol-induced depletion of NP-SHs was 

significantly less in animal groups treated with BSLE (250 mg/kg) (229.1±9.9μg/g), or NAC (239.5±6.5μg/g). The ethanol 

administration while significantly elevated the gastric mucosal MDA (86.6±17.3nmol/g tissue) when compared to normal control 

value (54.7±6.9nmol/g tissue), it significantly decreased the gastric mucosal catalase and SOD activities, reaching 

2.7±0.2mmol/min/g tissue for catalase and 0.7±0.3U/mg protein for SOD compared to normal control (5.0±1.0mmol/min/g tissue 

for catalase and 1.0±0.3U/mg protein for SOD). BSLE and NAC pretreatments greatly lowered the gastric mucosal MDA 

(67.8±7.5 and 62.1±6.9, respectively). Catalase and SOD activities were, however, increased by pretreatments with BSLE and 

NAC. Moreover, the effect of BSLE (250 mg/kg) against ethanol damage was found to be significantly reduced in mice pretreated 

with capsazepine, L-NAME and glibenclamide. The Institutional Ethics Committee on the Care and Use of Animals for 

experimentation approved the experimental protocols. 

 

Conclusions: 

 

The results indicate a gastroprotective role for BSLE against gastric mucosal damage induced by ethanol. This gastroprotection 

is possibly mediated by an antioxidant mechanism and by the activation of capsaicin-sensitive gastric afferents, stimulation of 

endogenous nitric oxide, and opening of K+ATP channels. 

Keywords: Byrsonima sericea, Ethanol-induced gastric injury, Gastroprotection, Oxidative stress 
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Objectives: 

 

This study was aimed to evaluate the gastroprotective activity of the ethanolic extract (EEPI) and ethyl acetate fraction (EAPI) 

obtained from the fruit peel of Platonia insignis Mart. in model of acute gastric lesions induced by ethanol and ibuprofen in mice 

and pylorus-Ligated in rats. 

 

Methods and Results: 

 

Male and female Swiss mice (25-30 g, n = 7), fasting for solids for 18 hours were treated orally with saline, EEPI (50, 100, 200 

mg/kg), EAPI (25, 50, 100, 200 mg/kg), carbenoxolone (100 mg/kg), ibuprofen (400 mg/kg) and cimetidine (100 mg/kg). 1h after 

they received absolute ethanol (0.2 mL/animal) or ibuprofen (400 mg/kg) orally. After the induction of gastric lesions by ethanol 

(30 min) or ibuprofen (6 h), animals were euthanized, their stomachs were removed and the lesion area calculated by planimetry 

(mm²). All animal experiments protocols were approved by Ethics Committee of the Federal University of Piauí (Nº 081/2010). 

EEPI showed a reduction in lesion area (***p 

 

Conclusions: 

 

The extract (EEPI) and the fraction (EAPI) exhibit gastroprotective effect in the models investigated, suggesting the involvement 

of constituents present in the crude extract e ethyl acetate fraction might be responsible for the effect evidenced. However, new 

protocols are needed to investigate the possible mechanisms of action, since the effect presented by EAPI appears to not act by 

mechanisms that promote an increase in mucus production.  

Keywords: ETHANOLIC EXTRACT, ETHYL ACETATE FRACTION, GASTROPROTECTIVE ACTIVITY, Platonia insignis 
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Objectives: 

 

The species Hyptis macrostachys Benth is a plant found in semi-arid region, popularly known as "alfavaca brava” and “hortelã do 



mato". This species is widely used in folk medicine for the treatment of asthma and bronchitis (Rev. Brasileira de Farmacognosia, 

Brasil, 17; 114, 2007). For this purpose we evaluated the effect of ethanolic extract obtained from aerial parts of Hyptis 

macrostachys Benth (HM EtOH) on several smooth muscles (rat aorta, rat uterus, guinea-pig trachea and ileum). 

 

Methods and Results: 

 

The tissues were suspended in organs bath chambers under appropriate conditions. Isotonic and isometric contractions were 

monitored. All the experimental protocols were approved by Ethical Committee in Animal Research of LTF/UFPB (Protocol 

0506/05). On rat aorta: HM EtOH extract (243 and 729 µg/mL) showed spasmolytic activity on rat aorta pre-contracted with 

phenylephrine (3 x 10 7 M) in presence (Emax = 1.7 ± 1.0 and 99.1 ± 0.9%) or absence (Emax = 1.8 ± 0.9 and 97.4 ± 2.6%) of 

functional endothelium, respectively (n = 3). On rat uterus: HM EtOH extract (243 and 729 µg/mL) inhibited in a equipotent and 

concentration-dependent manner the contractions induced by CCh (Emax = 17.6 ± 8.3 and 71.6 ± 5.2%) and oxytocin (Emax = 

23.3 ± 7.6 and 76.1 ± 5.1%) (n = 3). On guinea-pig trachea: HM EtOH extract (243 and 729 µg/mL) on trachea pre-contracted by 

10 6 M carbachol (CCh) relaxed the rings in the presence (Emax = 17.8 ± 6.4 and 43.2 ± 5.8%) or absence (Emax = 2.6 ± 2.6 and 

4.5 ± 4.5%) of functional epithelium, respectively (n = 3). On guinea-pig ileum: HM EtOH extract (9, 27, 81, 243 and 729 

µg/mL) inhibited in a significant and equipotent manner the phasic contractions induced by 10 6 M CCh or histamine (IC50 = 

164.7 ± 36.9 and 93.2 ± 22.2 µg/mL, n = 5, respectively). Only the phasic contractions induced by 10 6 M CCh were inhibited in 

a concentration-dependent manner.  

 

Conclusions: 

 

HM EtOH extract produced spasmolytic effect on rat aorta and guinea pig trachea, and this relaxant effect seems not to involve 

endothelium or epithelium derived relaxant factors, respectively. However these effects occurred at very high concentrations and 

was not considered relevant. HM EtOH extract showed no relevant spasmolytic activity on rat uterus. HM EtOH extract shows 

selective spasmolytic effects on guinea-pig ileum. These results are unpublished and contribute to pharmacological study of 

Hyptis macrostachys Benth. 

Keywords: Hyptis macrostachys BENTH, ETHANOLIC EXTRACT, LAMIACEAE, SPASMOLYTIC ACTIVITY 

Financial Support: CNPq, CAPES, LTF/UFPB 

 

 

 

Resumo:26-104 

METHANOL EXTRACT OF BARKS FROM CAESALPINIA FERREA INDUCES RELAXATION IN RAT AORTA 

VIA NITRIC OXIDE SYNTHASE ACTIVATION. 
 

Damasceno, L. E. A. 
1
; Fiuza, F. P. 

1
; Bringel, P. H. S. F. 

1
; Coelho-de-souza, A. N. 

1
; Assreuy, A. M. S. 

1
; 

Pereira, M. G. 
1,2

  
1
 Instituto Superior de Ciências Biomédicas, ISCB-UECE 

2
 Faculdade de Educação, Ciências e Letras do Sertão Central , FECLESC-UECE 

 

 

 

Objectives: 

 

Experimental studies using extracts from stems of Caesalpinia ferrea demonstrated vasodilator effect in rat mesenteric artery. So 

we tested the methanol extract obtained from barks of C. ferrea in the contractile response of rat aorta, and the involvement of the 

main endothelium-derived relaxant factor. 

 

Methods and Results: 

 



The dry powder (g) of C. ferrea barks was suspended and homogenized in absolute methanol (1:50, w/v, 76 ºC, 2 h), filtered 

through nylon cloth (repeated 2x) and centrifuged (3500 rpm, 15 min, r.t.). The supernatants were collected, dialyzed and 

lyophilized to obtain the methanol extract. Wistar rats (250-300 g) were maintained and handled in accordance with the principles 

of our institutional Ethics Committee (UECE nº 09204632-0). Animal aortic rings (approximately 4 mm) were excised and 

mounted in chambers for isolated organs under physiological conditions (Tyrode solution, pH 7.4, 37 °C, 95% O2 / 5% CO2). 

The contractility measurements were obtained by the use of an isometric force transducer (Powerlab, Australia) coupled to a data 

acquisition system (Chart 4.2). The preparations were stabilized (45 min) under passive tension of 2 g, before experiment. The 

relaxant effect of the methanol extract was evaluated by its cumulative addition [10-300 μg/mL] to aortas, with and without 

endothelium, pre-contracted by phenylephrine [0,1 μM]. Removal of endothelium was assessed by mechanical rubbing of aorta 

intimal surface, and intact endothelium was considered for the relaxant responses to acetylcholine greater than 75% of the 

phenylephrine-induced tone. To investigate the mechanism of action, the inhibitor of the nitric oxide synthase (L-NAME; 100 

μM) was added to tissues with intact endothelium 30 min before Phe. Results were expressed as Mean ± S.E.M. (n = 5-7) and 

statistical differences obtained by analysis of variance (ANOVA) and Student t test, considering p 

 

Conclusions: 

 

The methanol extract of C. ferrea barks presented vasorelaxant effect on rat aortas, with and without endothelium. The effect in 

aortas with endothelium proved to be dependent on nitric oxide synthase activation. 

Keywords: aorta, Caesalpinia ferrea , methanol extract , nitric oxide 
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Objectives: 

 

In previous studies was demonstrated that the essential oil from leaves of Rollinia leptopetala R.E. Fries (RL-OE) was more 

potent in antagonizing the phasic contractions induced by histamine than by carbachol in guinea-pig ileum. Moreover, RL-OE 

induced relaxation of guinea-pig ileum pre-contracted with histamine, carbachol or KCl (Anais dos XVII ENIC da UFPB, Brazil, 

224, 2009). Therefore, we decided to investigate the spasmolytic mechanism of spasmolytic action of RL-OE on guinea-pig 

ileum. 

 

Methods and Results: 

 

Guinea-pigs were euthanized by cervical dislocation and exsanguination. The abdomen was opened and a segment of ileum was 

removed and placed in a modified Krebs solution (pH 7.4). The ileum was cut into small segments (3 cm) and mounted vertically 

in 5 mL isolated organ baths containing modified Krebs solution bubbled with a carbogen mixture, and maintained at 37 ºC. 

Tissues were allowed to stabilize for 30 min. The isotonic contractions were recorded using isotonic levers coupled to 

kymographs and smoked drums and for the record of isometrics contractions was used a digital acquisition system. Each 

experimental protocol were performed with the minimum number of five animals (n = 5). All the experimental protocols were 

approved by Ethical Committee in Animal Research of LTF/UFPB (Protocol 0103/10). RL-OE inhibited cumulatives 



concentration-response curves to histamine, shifting the curve non-parallelly to the right with maximal effect (Emax) depression, 

suggesting non-competitive antagonism. Since a common pathway related to the cascade of events that leads to smooth muscle 

contraction by pharmaco- and electromechanical coupling is the Ca2+ influx through CaV, it is suggestive that RL-OE induced 

relaxation in smooth muscle may be due to the blockade of Ca2+ influx through these channels. This hypothesis was confirmed 

by the observation that RL-OE antagonized CaCl2-induced contractions in depolarizing Ca2+-free medium, with non-parallel 

shift of the cumulatives concentration-response curves to the right and reduction of Emax. RL-OE also relaxed ileum pre-

contracted by S-(-)-Bay K8644 (EC50 = 20.4 ± 4.2 µg/mL), selective agonist of CaV1. This relaxant effect was equipotent than 

when the contraction was evoked by 40 mM KCl (EC50 = 14.6 ± 2.1 µg/mL), it is suggestive of blockade of the Cav1 in the 

spasmolytic mechanism action of RL-OE. In addition, we decided to investigate participation of the K+ channels in this effect. 

The relaxation curve induced by RL-OE (EC50 = 7.6 ± 1.5 µg/mL) was rightward displacement in the presence of 5 mM CsCl, a 

non-selective blocker of K+ channels (EC50 = 22.2 ± 4.8 µg/mL).  

 

Conclusions: 

 

These results suggest that, in functional level, the spasmolytic action mechanism of RL-OE no involves histaminergic receptors, 

but blockade of the Cav1 and activation of K+ channels. Other studies will be performed to elucidate which subtypes of K+ 

channels are involved in this mechanism. 

Keywords: Rollinia leptopetala R. E. FRIES, ESSENTIAL OIL, POTASSIUM CHANNELS, CALCIUM CHANNELS , 
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Objectives: 

 

The flavonoid galetin 3,6-dimethyl ether (FGAL) isolated from aerial parts of Piptadenia stipulacea (Benth) Ducke (Fabaceae) 

showed spasmolytic activity on guinea-pig trachea in a dependent-concentration manner and this relaxant effect seems no 

involves epithelium derived relaxant factors (XXI SPMB, CD of abstracts, FAR349, 2010). So, we decided to investigate the 

mechanism of action of FGAL on guinea-pig trachea. 

 

Methods and Results: 

 

Guinea-pigs of both sex were euthanized by cervical dislocation followed by section of the cervical vessels. The guinea-pig torax 

was open and dissected, the trachea was removed and cleaned of connective and fat tissue. The organ was divided in segments 

containing 3-4 cartilage rings each. These segments were suspended into organ-bath chambers in Krebs solution at 37 °C and 

bubbled with 5 % CO2 and 95 % O2 gas mixture, pH 7.4 and stabilization period of 1 hour. The isometric contractions were 

measured (n = 5) by a force transducer coupled to an amplifier and a computer system. All the experiments protocols were 

approved by Ethical Committee in Animal Research of LTF/UFPB (Protocol 0105/10). FGAL (10-8 - 10-4 M) relaxed the 

guinea-pig trachea pre-contracted with 18 mM KCl (EC50 = 3.2 ± 0.2 x 10-6 M) or 60 mM KCl (EC50 = 1.7 ± 0.3 x 10-5 M), 

with a relaxation potency about 19 times higher agonist the contraction induced by KCl 18 mM. These results suggest that FGAL 

could be acting on potassium channels to promote this relaxant effect. This hypothesis was confirmed by observation that the 



relaxation curve induced by FGAL (EC50 = 0.8 ± 0.1 x 10-5 M) was shift to the right in the presence of TEA+ 10 mM, a non-

selective blocker of potassium channels (EC50=1.4±0.08x10-5M). In the presence of TEA+ 1 mM, selective blocker of 

conductance large Ca2+-activated K+ channels (BKCa) (EC50 = 0.5 ± 0.05 x 10-5 M); glibenclamide, a selective blocker of ATP 

sensitive K+ channels (KATP) (EC50 = 0.6 ± 0.04 x 10-5 M) and 4-aminopyridine, a selective blocker voltage activated 

potassium channels (KV) (CE50 = 0.9 ± 0.1 x 10 5 M) was observed no significant change the relaxant potency of FGAL, 

suggesting no involvement of BKCa, KATP and KV in the relaxant effect of FGAL in guinea-pig trachea. However, the relaxant 

potency of FGAL was diminish in presence of apamine, a selective blocker of the small-conductance calcium-activated K+ 

channels (SKCa) (CE50 = 1.5 ± 0.2 x 10 5 M), suggesting the participation of SKCa in relaxant effect of FGAL on guinea-pig 

trachea.  

 

Conclusions: 

 

The relaxant effect of FGAL in guinea-pig trachea involves modulation of potassium channels. Among the subtypes of potassium 

channels investigated (BKCa, KATP KV, SKCa), the data indicate that only SKCa are involved in the mechanism of spasmolytic 

action of FGAL on guinea-pig trachea. 

Keywords: Piptadenia stipulacea (Benth) Ducke , GALETIN 3,6-DIMETHYL ETHER, POTASSIUM CHANNELS, 
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Objectives: 

 

This study investigated the anxiolytic-like effect of the chronic treatment with the alkaloid fraction (AF), obtained from the crude 

ethanolic extract of the steam bark of Erythrina velutina (EV), in mice exposed to the elevated plus-maze (EPM) and the light-

dark transition model (LDTM). 

 

Methods and Results: 

 

Male Swiss mice (n=8-10, 25-40g) were treated with the AF of EV (0; 3; 10; 30 mg/kg, p.o.) or diazepam (2 mg/kg, i.p., as 

positive control group), for 14 consecutive days. At the 15th day they were treated 40 minutes before the exposure to the EPM or 

LDTM. The following behaviors were recorded: (EPM test) frequency of closed arm entries, percentage of open arm entries 

(%OE) and percentage of open arm time (%OT) as well as frequency of rearing and risk assessment (stretched attend posture) for 

5 min; (LDTM) frequency of crossings between compartments, time spent on the light compartment and frequency of rearing at 

the light compartment, also for a period of 5 min. EPM: one-way ANOVA followed by the Duncan‟s test showed that diazepam 

increased the %OE (F4,40 = 3.07; p < 0.05), %OT (F4,40 = 3.85; p < 0.05) and the frequency of rearing (F4,40 = 2.50; p = 0.05) 

without change the frequency of risk assessment (F4,40 = 0.52; p > 0.05). LDTM: one-way ANOVA followed by the Duncan‟s 

test revealed that diazepam increased the time spent (F4,38 = 4.04; p < 0.05) and the frequency of rearing (F4,38 = 1.41, p < 0.05) 



on the light compartment without alter the frequency of crossing (F4,38 = 0.52; p > 0.05). None of the doses of the AF of EV 

significantly changed the behavior of mice exposed to the EPM or LDTM. 

 

Conclusions: 

 

Chronic treatment (15 days) given orally with the alkaloids present in the steam bark of Erythrina velutina does not show 

anxiolytic-like effect in mice exposed to the EPM and LDTM. 

Keywords: Alkaloids, Elevated plus maze, Erythrina velutina, Light-dark transition model, Mice 
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Objectives: 

 

This study aims at analyzing the effect of Thymus vulgaris L essential oil (TEO) on experimental model of hepatotoxicity induced 

by acetaminophen, verifying its hepatoprotective action. 

 

Methods and Results: 

 

The plant material collected from the herbarium of The State University of Maringá and used for the TEO extraction was 

obtained by means of distillation, in which a Clevenger apparatus was used to drag water vapor. The animals, male rats (Wistar), 

were divided into four groups of five animals and the blood was collected to determine the serum parameters of aspartate 

aminotransferase (AST) and alanine transaminase (ALT) through the enzymatic experiment of Kit Gold Analiza® and the livers 

were later used for histological analyses. The results were as follows: (89.03 ± 2.047 IU/L) and (36.66 ± 3.848 IU/L) on AST and 

ALT tests, respectively, to Group I animals which were treated with distilled water only; (149.2 ± 10.61 IU/L) and (116.7 ± 28.87 

IU/L) respectively, to Group II animals which were treated with vehicle of acetaminophen (0.1% tween 80 solution); (70.08 ± 

23.17 IU/L) and (65.55 ± 11.76 IU/L) respectively, to Group III animals treated with TEO (750mg/Kg); (75.00 ± 34.97 IU/L) and 

(44.66 ± 4.164 IU/L) respectively, to Group IV animals treated with Silymarin (200 mg/Kg). All groups of animals received 

orally the treatments for a period of seven days and the animals were placed in fasting overnight. Then, the Groups II, III and IV 

received orally acetaminophen (3g/Kg) while Group I animals were given only vehicle, left in rest for 12 more hours and 

eventually sacrificed. The livers from Group I which had been collected for histological analyses did not present any visible 

alteration, however, the analyses of Group II revealed sinusoidal capillary dilatation, acidophilic diffuse areas (clearer) and 

basophilic diffuse regions (darker), nuclei in different levels of apoptosis, increased vascularity of the parenchyma, distended 

nuclei with neutrophils and the manifestation of a variety of neutrophils. On the other hand, Groups III and IV revealed minor 

variations between acidophilic and basophilic regions and casual hepatocytes in apoptosis. As it has been observed, the essential 

oil from Thyme reduced the serum levels of the alanine and aspartate amino transferases enzymes in treated animals, if compared 

to animals with hepatotoxicity induced by acetaminophen. It also prevented apoptosis and necrosis as it was proved through 

histological analyses. 

 

Conclusions: 

 

We observed that TEO has hepatoprotective effect on experimental hepatotoxicity model. Therefore, the anti-oxidant function 



attributed to the Thyme oil, possibly helped to reverse the damages such as injuries induced by infusion of high doses of 

acetaminophen, caused by toxic metabolites of this drug. 
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Objectives: 

 

Propolis is a resinous used in folk medicine to cure infections. This material is collected by bees from buds and exudates of 

plants. Several biological activities have been described for propolis, including antifungal. The aim of this study was to evaluate 

the antifungal activity of propolis from Melipona orbignyi, stingless bee specie found at Cerrado and Pantanal regions of Mato 

Grosso do Sul State, Brazil. 

 

Methods and Results: 

 

The extract was made with an aliquot of propolis (1 g) which was dissolved in 4.5 ml of ethanol 80 %. The antimicrobial activity 

was performed against Candida albicans by two methods (A) disk diffusion - that measures the diameter of the zone of inhibition 

using culture medium Agar Sabouraud and (B) determination of the minimum inhibitory concentration (MIC) - that represents 

the concentration of antimicrobial which there is complete inhibition of organism growth. The MIC of extract was evaluated in 

eight concentrations ranging from 0.000085 to 1.4 mg/ml in plates of 96 well, using culture medium Brain Heart Infusion (BHI). 

Experiments were made in triplicate. Data were expressed as mean ± SEM and submitted to statistical analysis by Student t test. 

The differences were considered significant when ≤0.05. The fungus Candida albicans growth was inhibited by propolis extract 

of bee Melipona orbignyi in both techniques. The extract presented 10 ± 0.7 mm of inhibition halo in disk diffusion test and was 

effective at concentration of 0.087 mg/ml in determination of the MIC. 

 

Conclusions: 

 

Our data suggest that propolis from stingless bee Melipona orbignyi has antifungal activity against Candida albicans, however, 

other complementary evaluations are necessary. 
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Objectives: 

 

Aim:This study evaluated the effect of Protium heptaphylum resin (PHR) on high-fat diet (HFD)-induced obesity in mice. 

 

Methods and Results: 

 

Methods and Results: Swiss male mice (6 weeks old) were randomly divided into five groups (n=8). The first group received 

normal pelletted feed and was designated ND (normal diet fed group). The remaining mice consumed high-fat diet (HFD, 

control), HFD+PHR10 (10mg/kg in drinking water), HFD+PHR20 (20mg/kg in drinking water) or HFD+sibutramine (SIB, 

10mg/kg in drinking water) for 15 weeks. The body weight of each mouse was measured once a week. At the end of the 15 

weeks, animals were starved for 6h, blood sample from the peri-orbital sinus were collected under anaesthesia, and the animals 

were sacrificed and the abdominal adipose tissue collected. The plasma or serum was frozen at -70 Â°C until analysis. Plasma 

amylase, lipase, leptin and ghrelin were determinated using commercial kits. Initial body weights were not significantly different 

among the five groups. At the end of 15 weeks, significant differences were observed in the body weights (p < 0.05) between the 

ND-fed control group (42,70Â±0,49g) and the HFD-fed control (48,25Â±1,13g). When compared to vehicle-treated HFD-fed 

mice, the final body weights were significantly lower in animal groups that received HFD+PHR10 or HFD+SIB (39,88Â±1,76g 

and 41,78Â±0,90g, respectively). The relative weight of the accumulated visceral fat was significantly higher (p 

 

Conclusions: 

 

Conclusion: These findings suggest that Protium heptaphylum resin (PHR) has an antiobese potential and it may be a suitable 

lead compound in the treatment of obesity. 

Keywords: high-fat diet, obesity in mice, Protium heptaphylum resin, sibutramine, antiobese potential 
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Objectives: 

 

Scutia buxifolia Reiss (Rhamnaceae), known as “coronilha”, is used in folk medicine against cardiovascular diseases, such as 

hypertension. Despite previous descriptions of antioxidant properties the vascular effects of S. buxifolia have never been 

investigated. This study aimed to evaluate the mechanism involved in the relaxation of rat aortic rings induced by a butanolic 

fraction (BuOHF) from S. buxifolia. 

 

Methods and Results: 

 

All procedures were approved by the Institutional Ethics Committee from UFPR under protocol number 454. Male Wistar rats 

(200-250 g) were anesthetized and killed for removal to their thoracic aorta. The tissue was cleaned and sectioned in rings (3-4 

mm) kept in baths containing physiological nutritive solution at 37 °C, aerated with 95% O2/5% CO2, connected to isometric 

transducers and a MacLab® recording system (ADI instruments, Australia). A stabilization period of 60 min was respected 

between drug expositions. The functionality of endothelium was confirmed with the addition of acetylcholine (ACh; 1 ìM) in 

preparations precontracted with phenyleprhine (PE; 1 ìM). Aortic rings with functional endothelium (E+) were incubated with L-

NAME (100 ìM), ODQ (10 ìM), indomethacin (1 ìM), atropine (1 ìM), pirilamine (10 ìM), or HOE-140 (1 ìM), 15 min prior the 

addition of PE. Similarly, endothelium-denuded rings (E-) were incubated with potassium channels blockers such as TEA (10 

mM), glibenclamide (10 ìM), 4-aminopyridine (1 mM), or iberiotoxin (100 mM), before the contraction induced by PE. During 

the tonic phase of contraction the aortic rings were exposed to cumulative concentrations of BuOHF (3-30 ìg/ml). BuOHF-

induced relaxation in aortic rings (either E+ or E-) was used as control. Addition of BuOHF in PE-contracted aortic rings was 

able to fully or partially (~40%) relax E+ and E- preparations. In E+ rings, both L-NAME and ODQ (but not indomethacin) were 

able to reduce the maximal relaxation induced by BuOHF by 66 ± 11% and 81 ± 10%, respectively (n=8). The preincubation with 

atropine, HOE-140 or pirilamine, did not change the vessel relaxation induced by BuOHF. In E- aortic rings, TEA (a non-

selective K+ channel blocker), glibenclamida (an ATP-sensitive K+ channel blocker), 4 aminopyridine (a selective blocker of 

voltage-sensitive K+ channel), and iberiotoxin (a blocker of large conductance Ca2+-activated K+ channels) were able to reduce 

BuOHF-induced relaxation by 24, 44, 47 and 59% respectively. 

 

Conclusions: 

 

Our results shown that a BuOH fraction obtained from the barks of S. buxifolia is able to promote a potent relaxation in rat aortic 

rings, which involves both endothelium-dependent (nitric oxide production and guanylate cyclase activation) and endothelium-

independent (activation of K+ channels) mechanisms. 
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Objectives: 

 

We have previously demonstrated that the dicloromethane fraction (DCM) obtained from crude extract of fruits of Piper 

tuberculatum present a gastroprotective action in ethanol-induced ulcers with reduction of acid gastric secretion stimulated by 

pentagastrin (09.013, Annals of 42nd SBFTE, 2010). The aim of this study was investigate whether piplartine, an alkamide 

isolated from DCM, is responsible for the activity observed earlier 

 

Methods and Results: 

 

Female Wistar rats (~ 200 g, n=8) were treated with piplartine and subsequently exposed to acute gastric lesions induced by 

ethanol P.A. (500 µL, v.o.). After that, mucus and glutathione (GSH) levels were determined. The anti-secretory effects of 

piplartine on gastric secretion were evaluated by pylorus ligature method and through H+,K+-ATPase activity assay (obtained 

from rabbit stomach), using ex vivo and in vitro parameters. All procedures were approved by the Ethics Committee on Animal 

Experiments of UFPR (protocol number 446 and 500). Oral treatment with piplartine at 4.5 mg/kg inhibited 80.9% the gastric 

ulcers induced by ethanol (injured control group: 17.8 ± 2.1%). Ethanol decreased GSH levels in 47.7% when compared to 

gastric mucosa of Naïve control (546.4 ± 9.6 μg of GSH/g of tissue) and reduced gastric mucus levels in 43.5% (Naïve control: 

82.8 ± 9.7 μg of Alcian Blue/g of tissue). Piplartine prevented the decrease of GSH levels in 75.4% but it was unable to modify 

the content of mucus. In vitro, piplartine (1, 3, 10, 30 and 100 μg/ml) inhibited the activity of gastric H+,K+-ATPase in a 

concentration-dependent manner at 11.7, 24.7, 81.2, 91.6 and 93.5%, respectively. Furthermore, intraduodenal administration of 

piplartine at 15 mg/kg reduced the volume and total acidity of the gastric content secreted in 45.3 and 69.2% (7.2 ± 0.5 ml and 

0.065 ± 0.004 mEq[H+]/ml). Interestingly, both the volume and total acidity of the gastric content stimulated by pentagastrin (0.4 

mg/kg, s.c.) were significantly reduced by piplartine in 45.1 and 46.8%. In sharp contrast, piplartine administration did not 

change either the volume or the total acidity of the gastric content elicited by bethanechol (2.5 mg/kg, s.c.) or histamine (20 

mg/kg, s.c.). 

 

Conclusions: 

 

Collectively, the present results indicate that the pronounced gastroprotective action displayed by piplartine involves the 

inhibition of CCK-2/gastrin receptor signaling pathway and the proton pump activity. Moreover, compounds able to modulate the 

gastrinergic pathway might be potentially interesting in the development of clinically relevant drugs to treat hypergastrinemia and 

gastric cancer. 
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Objectives: 

 

The Memora nodosa (Silva Manso) Miers, popularly known as carobinha, is a shrub species with yellow flowers, found in Goiás, 

Minas Gerais and Mato Grosso. Leaves and stems of Memora nodosa are popularly used to treat external ulcers and sores, its 

roots are used to treat abdominal pains (the tea) and scabies (the bath). The aim of this study was to evaluate the antinociceptive 

and anti-inflammatory activities of ethanolic extract from Memora nodosa (Silva Manso) Miers roots (EERMN). 

 

Methods and Results: 

 

The carobinha roots, collected in Senador Canedo – Goiás, were dried and powdered. The EERMN was obtained by maceration 

in ethanol (95 %), after filtration the extract was concentrated to dryness under reduced pressure in rotavapor (at 40 ºC). Male 

Swiss albino mice weighing approximately 30 g were used in this study; the experimental protocol was approved by the Research 

Ethics Committee of UFG (number 104/08). Pharmacological methods: acetic acid-induced abdominal writhing, formalin-

induced pain, tail flick, paw edema and pleurisy induced by carrageenan tests. In the abdominal writhing, the treatments (v.o.) 

with EERMN (0.5; 1.0 and 2.0 g/kg) reduced the number of writhings from 80.1 ± 3.1 (Control) to 60.0 ± 3.8, 57.7 ± 3.3 and 53.7 

± 2.2, respectively. In the first phase of the formalin test, the treatments with EERMN (1.0 and 2.0 g/kg) or morphine (10 mg/kg 

s.c.) reduced the licking time (s) from 70.0 ± 3.9 (control) to 55.9 ± 4.6, 38.6 ± 4.7 and 1.4 ± 1.4, respectively; in the second 

phase, the EERMN (0.5; 1.0 and 2.0 g/kg) reduced the licking time (s) from 177.3 ± 12.7 (control) to 119.8 ± 10.5, 88.3 ± 11.3 

and 62.9 ± 13.6, respectively, and morphine (10 mg/kg s.c.) and indomethacin (10 mg/kg v.o.) reduced to 0.2 ± 0.2 and 73.3 ± 

9.9. In the first phase of this test, the pre-treatment with naloxone 3.0 mg/kg (s.c.) reversed the effect of EERMN 2.0 g/kg from 

41.0 ± 3.2 to 66.9 ± 7.2 s. In the tail flick test, the treatments with EERMN 1.0 or 2.0 g/kg v.o. increased the pain latency at 30 

min. from 6.5 ± 0.6 (control) to 10.1 ± 1.2 and 9.4 ± 1.0, and at 60 min. from 6.9 ± 0.3 to 8.2 ± 0.5 and 11.8 ± 0.8, respectively. 

In the paw edema test, the treatments with EERMN 0.5, 1.0 or 2.0 g/kg (v.o.) reduced the edema (µL) at the 1st hour from 123.3 

± 11.8 (control) to 81.2 ± 5.5, 75.0 ± 8.9 and 75.7 ± 3.7, respectively, at 2nd hour from 111.1 ± 11.1 (control) to 80.0 ± 4.4, 73.7 

± 10.2 and 63.7 ± 6.8, respectively, at 3rd hour from 106.7 ± 4.1 (control) to 78.7 ± 5.5, 65.0 ± 3.3 and 52.5 ± 8.2, respect ively, 

and at 4th hour from 105.0 ± 8.0 to 86.2 ± 1.0, 62.5 ± 7.3 and 50.0 ± 8.8, respectively. These same treatments reduced the 

leukocyte migration into pleural cavity (leukocytes x 106/mL) from control value of 4.8 ± 0.3 to 3.1 ± 0.6, 2.6 ± 0.4 and 2.4 ± 

0.3, respectively, as well as the Evan‟s blue concentration in the pleural exudates (µg/mL) from 5.7 ± 0.8 (control) to 3.6 ± 0.6, 

2.6 ± 0.6 and 2.6 ± 0.5, respectively.  

 

Conclusions: 

 

The results obtained show that the ethanolic extract from Memora nodosa roots has analgesic activity that involving central 

mechanisms, demonstrated by the blocked with naloxone, and anti-inflammatory activity in the different methodologies used. 
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Objectives: 

 

The smooth muscle has central role in the control and regulation of several physiologic functions in many body organs, such as 

control of gastrointestinal motility and others. Given the physiologic importance of that muscle, a drug with potential in interfere 

with the mechanisms that lead to contraction or relaxation of smooth muscles could be very useful against several 

pathophysiological processes that involves contraction of that muscle. How are few studies on the species Lippia thymoides and 

some are popularly used for the treatment of gastrointestinal diseases, the aim of this work was to investigate the spasmolytic 

effect of essential oil from the leaves of L. thymoides (TO1) in guinea pig ileum. 

 

Methods and Results: 

 

In all experiments were used Cavia porcellus (400 - 500 g) all coming from the Central Biotery of UNIVASF. The anesthetized 

animals were euthanized by cervical dislocation followed by exsanguination in accordance with procedures approved by the 

Ethics Committee on Animal Research of UNIVASF (Protocol #18061031). The animal were dissected, the organs were 

removed, cleaned and sectioned into pieces of 3mm and suspended individually by stainless steel rods and cotton yarn in organ 

bath chambers (10 mL) containing modified Krebs solution at a temperature of 37°C and bubbled with carbogen mixture (95% 

O2 plus CO2 5%). Contractions and relaxations were monitored by isotonic force transducers coupled to a digital acquisition 

system. TO1 inhibited (1.0 – 243.0μg/mL, n=5) 10-6M histamine (IC50=24.15±1.6μg/mL) and 10-6M carbachol induced phasic 

contractions (IC50=103.5±42.2μg/mL), showed a concentration-dependent spasmolytic effect, with Emax=100%, in both 

experiments. 

 

Conclusions: 

 

The fact of TO1 to relax guinea pig ileum pre-contracted by contractile agents used suggests that the essential oil from the leaves 

of L. thymoides contains secondary metabolites with spasmolytic activity. As the maintenance of the smooth muscle contraction 

is highly dependent on calcium entry from the extracellular medium, we can also suggest that the relaxing effect observed may be 

related to inhibition of the calcium influx. 
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Objectives: 

 

Our group has previously demonstrated that an enriched fraction of tetranortriterpenoids isolated from Carapa guianensis seeds 

presented anti-inflammatory and anti-allergic effects in different in vivo models of inflammation (Inflamm Res. 295:54, 2005; 

Int. Immunopharmacol. 119:6, 2006). Here, we show the anti-allergic effects of gedunin in a in vivo model of allergic lung 



inflammation, evaluating leukocyte migration and the production of inflammatory mediators. 

 

Methods and Results: 

 

C57BL/6 male mice (15-25g) were sensitized by a mixture of 150&mug ovalbumin (OVA) and 5mg Al[OH]3 (s.c.) and boosted 

14 days later. Seven days after the booster, mice were intranasally(i.n.) stimulated with OVA(2.5 &mug in 25 &mul) for 3 

consecutive days. One day after the last instillation, mice were euthanized and submitted to a bronchoalveolar lavage(BAL) with 

sterile saline solution. Pretreated mice received an intra-peritoneal(i.p) injection of gedunin(50mg/kg) or 

dexamethasone(1mg/kg), 1h before OVA i.n. stimulation. Total and differential counts of leukocytes were evaluated in BAL 

fluid. Pretreatment with gedunin and dexamethasone impaired OVA-induced increase in total leukocytes (SAL 3.2Â±1.5 vs OVA 

9.6Â±2.9 vs DEXA 5.7Â±2.5 vs GED 6.5Â±1.9 x105 cells/ml; p&le0.05), mononuclear cells (SAL 2.2Â±0.3 vs OVA 3.9Â±1.3 

vs DEXA 2.1Â±0.6 vs GED 3.3Â±1.2 x 105 cells/ml; p&le0.05), neutrophils(SAL 0.5Â±0.2 vs OVA 2.7Â±1.7 vs DEXA 

0.8Â±0.4 vs GED 0.8Â±0.6; x105 cells/ml, p&le 0.05) and eosinophils (SAL 0.06Â±0.06 vs OVA 4.3Â±2.4 vs DEXA 1.1Â±1.2 

vs GED 2.5Â±0.1 x 105cells/ml; p&le0.05) in the airways. Flow cytometric analysis revealed that OVA challenge also triggered 

the accumulation of CD3+T lymphocytes (SAL 7.8Â±6.2 vs OVA 24.2Â±3.7 x 104 cells/ml; p&le0.05) and &gamma&delta T 

lymphocytes(SAL 0.6 Â±0.5 vs OVA 2.6Â±0.9 x 104 cells/ml; p&le0.05), which were also inhibited by gedunin and dexa 

pretreatment (DEXA 15.8Â±27.4 vs GED 10.7Â±3.0; p&le0.05; DEXA 1.1Â±0.9 vs GED 1.2Â±0.3 x104 cells/ml; p&le0.05, 

respectively). Levels of eosinophilotactic mediators were evaluated in cell-free BAL by enzyme-linked immunosorbent assay 

(Pharmingen) and revealed that gedunin and dexamethasone significantly reduced OVA-triggered IL-5 (SAL 27.3Â±9.2 vs OVA 

50.0Â±6.2 vs DEXA 18.0Â±7.6 vs GED 9.5 plusmn2.6 ng/ml; p&le0.05), CCL11/eotaxin(SAL 51.2Â±27.5 vs OVA 

209.7Â±43.9 vs DEXA 78.6Â±31.3 vs GED 22.0Â±12.0 pg/ml; p&le0.05) and CCL5/RANTES (SAL 30.0 Â±4.4 vs OVA 

53.7Â±24.4 vs DEXA 22.3 Â±9.1 vs GED 9.5 Â±8.4 ng/ml; p&le0.05. The in vitro incubation of &gamma &delta T 

lymphocytes whith gedunin(100 &muM) and dexamethasone impaired concanavalin-A (1 &mug/ml)-induced T cell proliferation 

within 72 h Medium 2.7Â±0.2 vs CON-A 3.9Â± 0.8 vs DEXA 2.2Â±0.3 vs GED 2.6Â±0.3 x102 cells/ml p&le 0.05). 

Proliferation was analyzed by resazurin reduction method in a M5 spectrophotometer(Molecular devices) and by FACScalibur 

(BD). 

 

Conclusions: 

 

Gedunin presents a marked antiallergic effect in a murine model of lung allergic inflammation by decreasing leukocyte influx 

into the airways, as well as the production of eosinophilotactic mediators in the inflammatory site. In addition, gedunin seems to 

present a direct effect on T lymphocytes, impairing their proliferation and probably their activation. 
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Objectives: 

 

Many dietary phytochemicals and functional foods exhibit health-beneficial effects including prevention of diseases such as 

cancer and inflammatory diseases. Xanthosoma sagittifolium Schoot and Colocasia antiquorum Schott are poorly studied 



herbaceous plants belonging to the Araceae family. They are usually grown in tropical areas. X. sagittifolium (taioba-Tb) has 

been popularly used as food and C. antiquorum is a similar specie known as “wild taioba”-WTb. High level of nitric oxide (NO, a 

nitrogen reactive specie produced by leukocytes can drive inflammation, in addition chronic inflammation is associated with 

cancer. This work investigated the effects of both species in vitro NO production and antitumoral activity. 

 

Methods and Results: 

 

The leaves were extracted by maceration in ethanol 70%, filtered and dried by evaporation at 60ºC. The extracts were 

fractionated by liquid-liquid partition with hexane, dichloromethane and ethyl acetate. The hexane fraction was analyzed by gas 

chromatography coupled with mass detector. Plant cytotoxicity were tested against a T-lymphoblastic leukemia (Jurkat cells) and 

a chronic myelogenous leukemia (K562 cells) assayed by mitochondrial reduction activity (MRA) of viable cells (MTT test). 

Cells (1×105/ml) were cultured with or without plant samples for 44 h at 37◦C. and afterwards incubated with MTT (10µl/well) 

for 4 h (absorbance determined at 570 nm). The NO production assay was performed with murine macrophages (RAW 264.7) 

stimulated by E. coli lipopolissacharide for 24 h. NO was estimated in cell culture supernatant by nitrite determination (Griess 

reaction). The extracts (50 µg/mL) of Tb and WTb inhibited (p 

 

Conclusions: 

 

Both taioba species presented antileukemia effects and inhibited nitric oxide production by murine macrophages. The 

fractionation of both ethanolic extracts concentrated pharmacologic active substances in the hexane fraction. This work also 

suggests that lymphocytic leukemia was more sensitive to taioba cytotoxic effects than myeloid leukemia and that the observed in 

vitro antitumoral and anti-inflammatory effects must be related to the presence of ethyl palmitate and palmitic acid. 
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Objectives: 

 

Propolis is a honeybee resin that has been used because of its therapeutic effects. The majority of the studies about propolis come 

from the bee Apis mellifera, however there are few studies about the geopropolis produced by the bee Melipona. Thus, the aim of 

the present study was to investigate the anti-inflammatory activity of the ethanolic extract (EEGP) and fractions from geopropolis 

of Melipona scutellaris, as well as assess the role of the nitric oxide-pathway. This study also aims to verify the chemical 

composition of the active fraction and EEGP. 

 



Methods and Results: 

 

The EEGP was prepared from geopropolis, SL 11º56‟31‟‟ and WL 38º05‟04‟‟, produced by the bee Melipona scutellaris and 

fractionated consecutively by hexane, chloroform, ethyl acetate and water. Male SPF Balb/c mice weighing 22-25 g were 

separate in groups of 6 animals (CEUA/Unicamp # 2037-1). The anti-inflammatory effects were evaluated in carragenan-induced 

peritonitis and paw edema models. The indomethacin (10 mg/kg, s.c.) was used as a positive control. The administration of a 

specific inhibitor of inducible nitric oxide synthase (aminoguanidine 50 mg/kg, s.c.) was used to assess the nitric oxide 

participation. The chemical composition was evaluated by quantification of fenol compounds and total flavonoid, performed by 

reverse phase high performace liquid chromatography (RP-HPLC) and gas chromatography/ mass spectrometry (GC-MS). 

Comparisons among groups were performed using ANOVA followed by Tukey test (p0.05). Concerning of chemical 

composition, the concentrations of the total phenols were 255± 3.8 and 277± 1.3 mg gallic acid ⁄g, in the EEGP and the aqueous 

fraction respectively. Flavonoids were not identified in the samples. No acid phenolic pattern or flavonoids commonly found in 

samples of Apis mellifera propolis could be identified in geopropolis using HPLC and GC/MS techniques.  

 

Conclusions: 

 

The EEGP and the aqueous fraction showed anti-inflammatory activity and this effect is related with the nitric oxide activity. The 

chemical profiles of EEGP and aqueous fractions were distinct of any Apis mellifera propolis described. 
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Objectives: 

 

The species Caesalpinia ferrea Mart, known in Amazon as Jucá, has anti-inflammatory and expectorant properties. Moreover, 

other species of its genus shows antioxidant properties. Thus, we decided to evaluate a possible antioxidant effect in that species.  

 

Methods and Results: 

 

In our study, we used decoction of jucá 2%, and as experimental model, Balb C male mice approximately 60 days and 30 g body 

weight, which was divided into three groups: Vehicle (administration of water, and after 30 minutes, 5 ml / kg of decoction jucá), 

Control (applied 3ml/ Kg ethanol) and treated group (administration at that same concentration of ethanol and after 30 minutes 

decoction of jucá 5ml/kg). All injections were intraperitoneal. Two days after treatment, blood was collected to evaluate Lipid 

Peroxidation by TBAR method and Activity of Catalase by titration with KMnO4. Evaluation of antioxidant potential of 

decoction of jucá was performed by reaction with DPPH (a free radical) 20 mg / mL for 30 minutes (0,5; 1; 5; 10; 50; 100; 500 

and 1000 mg / L of decoction), values compared to trolox, our positive control. It was also made a temporal analysis of DPPH at 

time intervals of 5, 10, 30 and 60 minutes with concentrations of 1, 5, 10, 50, 100 and 500 mg / L. All experiments were 

performed in triplicate and subjected to statistical tests (ANOVA followed by Tukey's test). We demonstrated a significant 

protection exerted by jucá against oxidative stress induced by ethanol, according to tests of Lipid Peroxidation, for the vehicle 

(0.243 ± 0.021 a.u), control (0.464 ± 0.002 a.u) and treated group, those values decreased by around 25.5% (0.346 ± 0.006 a.u). It 

could be confirmed with assays of Catalase activity (3.855 ± 0.181 g H2O2/ml/min) for vehicle, (8.763 ± 0.264 g H2O2/ml/min) 



for control, and for treated group (6.685 ± 0.063 H2O2/ml/min g), representing a protection of approximately 23.8%. Through the 

DPPH assay, we observed that the decoction promotes free radical scavenging, since the absorbance values, decreased when 

compared to control (DPPH + methanol), ranging in color from purple to bright yellow after 30 minutes of reaction (Control: 

0.734 ± 0.01 a.u; 0.5 mg / ml: 0.492 ± 0.03; 1mg/mL: 0.087 ± 0.03; 5 mg / ml: 0.063 ± 0.01; 10 mg / ml: 0.108 ± 0,03; 50 mg / 

ml: 0.090 ± 0.01; 100 mg / ml: 0.100 ± 0.007; 500 mg / ml: 0.344 ± 0.001 and 1000 mg / ml: 1.117 ± 0.06 a.u.), compared to a 

concentration curve of trolox (0.5, 1, 5, 10, 25, 50, 100, 250, 500 and 1000 µM). For temporal course of activity of the decoction, 

we performed reactions of 5, 10, 30 and 60 minutes for concentrations 1, 5, 10, 50, 100 and 500 mg / mL of jucá, which showed 

better activity, and found that absorbance varied significantly in all times and concentrations tested, showing that the antioxidant 

activity of this does not depend on the time of exposure to free radical. 

 

Conclusions: 

 

With the results described, we suggest that jucá also demonstrated antioxidant properties.  
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Objectives: 

 

The incidence of lung and breast cancer has been significantly increased worldwide. To combat cancer the combined 

chemotherapy has been widely used in order to increase the effectiveness of treatment and minimize the side effects. The 

isoprenoid farnesol is a natural compound found in vegetable, fruits and medicinal plants, whose antitumoral action, inducing cell 

cycle arrest and/or apoptosis in cancer cells has been described as promising results. This work evaluated the synergistic effects 

of traditional chemotherapics used to treat lung (etoposide, paclitaxel) and breast cancer (doxorubicin) when associated to 

farnesol on lung (A549) and breast (MCF-7) human tumor cell cytotoxicity. 

 

Methods and Results: 

 

The cells were plated (5 x 104/ml) and incubated 24 h at 37oC, 5% CO2 and humidified atmosphere, for adhesion. Then, they 

were treated or not with farnesol (10 or 50 Âµg/mL) and/or each drug, isolated or in association, for 48h at the same conditions. 

At the end of culture the cytotoxicity was evaluated by MTT (3 - [4,5-DimethylTiazol-2-yl] -2,5-difenilltetrazolium bromide) 

reduction by mitochondrial dehydrogenases (MRA). A549 cells treated with farnesol at 10 and 50 Âµg/mL showed MRA 

inhibition of 36 Â± 5% and 75 Â± 4%, respectively. Etoposide alone induced inhibition of 37 Â± 8% and 52 Â± 11% of A549 

MRA with 100 and 200 Âµg/mL, respectively, while the association of these drug concentrations with farnesol 10 Âµg/mL 

showed increased (p 

 

Conclusions: 

 

The natural compound farnesol induced major antitumor effect against A549 than MCF-7 cells, it was more potent than the 

traditional chemotherapic etoposide and the association of etoposide or paclitaxel with farnesol induced synergism of the in vitro 

antitumor effect against lung cancer (A549) cells, which has great relevance for development of future antineoplastic therapeutic 



strategies, permitting to minimize the dose to reduce toxicity. 
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Objectives: 

 

To evaluate the antinociceptive and anti-inflammatory effects of 7-epiclusianone (7-Ep), a natural prenylated benzophenone 

extracted from Garcinia brasiliensis, a native plant commonly known as bacupari and used in brazilian traditional medicine for 

treatment of inflammatory diseases. 

 

Methods and Results: 

 

All experiments were conducted with the approval of the Ethics Committee of the Federal University of Alfenas (234/2009). To 

investigate the antinociceptive activity in adult male Swiss mice were used n = 10 per group. In the acetic acid-induced writhing 

test, the animals were treated with vehicle (oil 10 ml/kg, p.o.), indomethacin (INDO) (10mg/kg, p.o.), morphine (MOR) (10 

mg/kg, i.p.) and 7-Ep (5, 10 and 15 mg/kg, p.o.). Acetic acid (0.6%,10ml/kg) was injected into the peritoneal cavities of mice and 

the intensity of nociceptive behavior was quantified by counting the total number of writhes occurring between 0 and 20 min after 

stimulus injection. It was observed that all doses (5, 10 and 15mg/kg) caused a significant reduction in the number of writhing 

episodes compared to control at 16.9 %, 43.70 % and 73.6 %, respectively (F5,41 = 37.45; p < 0.001). In the formalin test, 

animals were pretreated with vehicle, 7-Ep , INDO and MOR and the time spent in licking paw after formalin injection (5%) was 

recorded in the early phase (0-5min) and late phase (20-30min). The benzophenone at all doses p.o. had a significant 

antinociceptive activity compared to the control in both the early (F5,63 = 19.86; p < 0.001) and late phases (F5,63 = 8.18; p < 

0.001). In the hot plate test, mice were placed on the heated surface (50◦C) and the latency for paw licking or jumping was 

recorded 0, 30, 60, and 120 min after administration of vehicle, 7-Ep or MOR. All tested doses increased the latency time as 

compared to the control group at 30 (F4,50 = 6.11; p = 0.005) and 60 min(F4,50 = 4.49; p = 0.0038). To evaluate the anti-

inflammatory activity in adult male Wistar rats were used n = 10 per group. In the paw edema test animals were treated with 

vehicle (oil 10 ml/kg, p.o.), INDO (10mg/kg, p.o.) and 7-Ep (5, 10 and 15 mg/ kg, p.o.) before the injection of carrageenan (1000 

mg/paw, i.pl.). The paw volume was measured 0, 1, 2, 3 and 4 h after injection of the inflammatory stimulus. The inhibitory 

values of edema at 3 h “post” carrageenan treatment were 57.7, 58.9 and 53.2% for 5, 10 e 15 mg/kg of 7-Ep respectively (F4,39 

= 4.39; p=0.0004). To assess the possible effect of the 7-Epi on leukocyte recruitment into the peritoneal cavity, the animals were 

pre-treated with vehicle, 7-Ep or INDO, and 30 minutes after, lipopolysaccharide (LPS) at 500 ìg/kg, i.p. The animals were 

sacrificed after 4 hours and injected into the peritoneal cavity 5.0mL of PBS. 7-Ep (5, 10 and 15mg/kg) significantly inhibited 

leukocyte recruitment into the peritoneal cavity in rats at 4h post-LPS compared to control at 5.3 %, 53.5 % and 72.9 % 

respectively (F5,37 = 10.05; p< 0.001). 

 

Conclusions: 

 



The 7-Ep displayed remarkable antinociceptive and anti-inflammatory activities. 
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Objectives: 

 

The anethole [Anethole 1-methoxy-4-benzene-(1-propenyl)] is the major component (about 90%) of star anise essential oil 

(Illicium verum), and appears to be responsible for most of the properties attributed to the oil. Studies demonstrate that anethole 

exhibit antioxidant, antimicrobiane, anti-inflammatory and anesthesic properties. The aim of this study was to evaluate the 

inhibitory effect of anethole in acute inflammatory pain and determine its possible mechanism of action. 

 

Methods and Results: 

 

Animals received intraplantar injection of 25 µL solution of carrageenan (100 mg/paw) one hour after oral treatment with 

anethole at the doses of 125, 250 or 500 mg/Kg or saline (10 mL/Kg). The development of edema and mechanical 

hypernociception were determined using a caliper and electronic anesthesiometer (von Frey), respectively, at 1, 3 and 5 hours 

after inflammatory stimulus injection. Afterwards, mice were anesthetized and sacrificed in the second and fifth hour after 

application of carrageenan and paw tissue was collected for assessment of cytokines levels and MPO activity, respectively. Data 

were presented as mean ± SEM of six animals. The means from different treatments were compared by ANOVA with Tukey‟s 

test. P≤0,05. The protocol (number 125/2010) regarding this study was approved by the ethical commission of ethics in animal 

research (CEAE/State University of Maringá). Analysis of the composition of star anise essential oil by CG-MS technique 

showed the main component was anethole (98.1%). Per oral pretreatment of animals with anethole significantly reduced the paw 

edema and mechanical hypernociception induced by intraplantar injection of carrageenan. The inhibition percentage was: paw 

edema: 73%, 67% e 53% at dose of 250 mg/Kg and 69%, 77% and 78% at dose of 500 mg/Kg, in 1, 3 and 5 hours after 

inflammatory stimulus application, respectively. The dose of 125 mg/Kg significantly reduced the paw edema only 3 and 5 hours, 

the percentage was 51% and 42%, respectively. The percentage inhibition of mechanical hypernociception was 59% and 54% at 

dose of 250 mg/Kg and 80% and 77% at dose of 500 mg/Kg, 3 and 5 hours after stimulus application, and 42% at dose of 125 

mg/Kg at 5 hours after stimulus application. Furthermore, there was a tendency of reduction, although not significant, by anethole 

of carrageenin-induced myeloperoxidase activity and cytokines levels (TNF-α and IL-1β) in the paw tissue of 2 and 5 hours after 

stimulus application, respectively. The inhibition percentage was: MPO: 41%, 35% and 42% at doses of 125, 250 and 500 

mg/Kg; TNF-α: 28% and IL-1β: 31% at both doses, 250 and 500 mg/Kg. 

 

Conclusions: 

 

Overall, our results provided evidence that anethole exhibited an inhibitory activity on the acute pain of inflammatory origin, 

which can be explained by an interference on the production/release of cytokines and neutrophils recruitment. 
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Objectives: 

 

Machaerium hirtum (Mh), belonging to the Fabaceae, is commonly known as Barreiro, Barreirinha Blackwood-billed duck, chop 

and stone bramble. Chemical studies of the genus were observed the presence of the type cinamilfenóis flavonoids, isoflavones 

and the neo-and isoflavonóides. The genus Machaerium are used by the indigenous population in South America as a treatment 

for diarrhea, menstrual cramps, coughs and canker sores. However, there are not studies investigating the anti-inflammatory 

activity of Mh fractions in acute experimental models. The aim of this study was to investigate the effect of Mh fractions on the 

models of oil croton-induced ear edema and myeloperoxidase activity. 

 

Methods and Results: 

 

The Mh leaves and branches were collected, dried, ground and subjected to extraction in methanol, obtaining hexane (HF), 

chloroform (ClF), ethyl acetate (EAF), aqueous (AF) and n-butanol (n-BF) fractions. In the ear edema model, the AF, n-BF and 

EAF were diluted in acetone 70%; HF and ClF in chloroform. After the application of croton oil (CO), groups of Swiss mice 

received fractions from Mh (5.0 mg/ear) or indomethacin (1 mg/ear) in the left ear. In the right ear was applied vehicles (acetone 

70% or chloroform). Eight animals were used for each group. After six hours, percentage of inhibition of edema was calculated 

through weight (mg) of the ears that were sectioned in discs 6.0 mm in diameter and the myeloperoxidase (MPO) activity were 

evaluated in the supernatant of homogenates of the ear sections. The ear tissue was placed in potassium phosphate buffer, ph 6.0 

containing 0.5% hexadeciltrimethyl ammonium bromide in a homogenizer. The supernatant was added to a 96-wells microplate, 

followed by addition of a potassium phosphate buffer solution containing o-dianisidine dihydrochloride and 1% H2O2. The 

enzyme activity was determined by measuring the optical absorbance (460 nm) ELISA reader. The means of different treatments 

were compared by ANOVA, followed by Tukey‟s test (P<0.001). 

 

Conclusions: 

 

This way, our results showed the anti-inflammatory effect of Mh fractions in this experimental model. The development of 

additional studies in order to identify the active constituents of the Mh fractions and to elucidate the mechanism of action is in 

progress. 
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Objectives: 

 

Several in vitro methods have been employed for the investigation of the biological activities of plants used in folk medicine for 

the treatment of inflammatory conditions. In this study, we have investigated the ability of the eugenol (EUG) in interfering with 

the neutrophil migration induced by fMLP, using the Boyden chamber method. The EUG, the major active component of 

essencial oil of clove, is used in traditional medicine as antimicrobial, antioxidant, anesthetic, anti-inflammatory and antiallergic 

(Rev Bras Farmacogn. 19:212, 2009). Research involving essential oils and chemotaxis are scarce and the result of this 

investigation, besides elucidating the pharmacological properties and efficacy of EUG, may contribute to the development of new 

drugs with anti-inflammatory property. 

 

Methods and Results: 

 

Male Swiss mice, weighing 25-35g, were provided by Central Animal House at the State University of Maringá. The animals 

were housed at 22± 2º C under 12/12h light/dark cycle, with food and water ad libitum. This study was approved by the Ethical 

Committee in Animal Experimentation of the State University of Maringá (CEAE/UEM 066/2010). Neutrophils were isolated 

from the peritoneal cavity of mice, 4 hours after zymosan injection (1mg/cavity, i.p). The cell (1x106 cells/ml) in RPMI/ BSA 

0.1% were pretreated with EUG at concentrations of 1, 3, 9 or 27 µg/ml during 30 min, and placed in a chemotaxis Boyden 

chamber (48 wells; Neuro Probe, Inc., Cabin John, MD–USA). The neutrophils were allowed to migrate toward fMLP (10-6 M) 

or medium alone and the chamber was incubated at 37°C with 5% CO2 for 1 h. Posteriorly, the membrane was removed, washed 

and stained using the Instant Prov (Newprove). Neutrophils that migrated through the membrane were counted by optical 

microscopy (1000X), on at least 5 randomly selected fields. Data are expressed as the mean ± SEM of 3 separate experiments. 

Results were statistically analyzed by using one-way variance analysis (ANOVA) followed by Tukey‟s test. Differences were 

considered significant when p 

 

Conclusions: 

 

Our data showed that the EUG reduced neutrophils migration, indicating an important activity that can contribute to its anti-

inflammatory activity. 
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Objectives: 

 

The aim of this study was to investigate the effect of the carvacrol (CVL) on acute inflammatory response by carrageenan-

induced pleurisy in rats and croton oil-induced ear edema in mice. 

 

Methods and Results: 

 

The leaves of Thymus vulgaris were collected in the Herbarium of the State University of Maringá. The carvacrol was isolated 

from the essential oil of Thymus vulgaris and identified by CG-MS and RMN. Dexametasone (standard anti-inflammatory drug) 

or CVL (10 mg/ear) were topically applied in the right ear 1h before the inflammatory stimuli (croton oil, 5%v/v). In the left ear 

was applied the vehicle (acetone). All drugs were diluted or dissolved in acetone. Eight animals were used for each group. Four 

hours later, the ear weight and the edema volume were determined. The pleurisy was evaluated in rats orally treated with vehicle 

(water/tween 0.5%), CVL (100, 200 or 400 mg/kg), indomethacin (INDO) (5 mg/Kg) or celecoxibe (CXB) (10 mg/Kg). 

Carrageenan (200 µg/animal) was injected into the pleural cavity one hour after the treatments. Four hours later, the total volume 

of the exudate and the leukocytes total number were determined. Data were presented as mean ± SEM, n=8 animals per group. 

The means from different treatments were compared by ANOVA following by Tukey test (P ≤0.05). The protocol regarding this 

study was approved by the ethical commission of ethics in animal research (CEAE/State University of Maringá), under 

n°066/2010. The croton oil application (control group) in the mice right ear induced an evident inflammatory response on 4th 

hour. The dexametasone treatment promoted a significant inhibition of the ear edema intensity (40.6%, P< 0.05%) when 

compared to control group. Our data showed that CVL treatment did not reduce the ear edema. On the other hand, in the pleurisy 

test, CVL (400 mg/Kg), INDO and CXB treatments reduced the exudate volume when compared to control group: control: 

0.76±0.03mL; CVL100 mg/Kg: 0.70±0.01mL; CVL200 mg/Kg: 0.65±0.02; CVL400 mg/Kg: 0.40±0.05*mL; INDO: 

0.33±0.02*mL; CXB: 0.43±0.03*mL(*P 

 

Conclusions: 

 

Our results suggest that carvacrol has systemic anti-inflammatory activity (pleurisy test), but not topic activity (ear edema). In 

fact, carvacrol reduced the inflammatory edema (at dose of 400 mg/Kg) and the leukocytes recruitment, suggesting that it has 

potential to be used in therapeutic immunointervention to inflammatory diseases. 
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Objectives: 

 

The present study aimed to investigate the effect of the administration of Terpinen-4-ol on seizure activity induced by 

pentylenetetrazole (PTZ) monitoring behavioral and electroencephalographics (EEG) changes along time, by electrographic 

methods. Terpinen-4-ol (4TRP) is a monoterpenoid alcohol and component of the essential oils of several aromatic plants and in 

previous studies, demonstrated anticonvulsant activity in preclinical behavioral models. 

 

Methods and Results: 

 

Were used Swiss male mice (30–40 g) maintained under controlled light and environment (12-h light/dark cycle, 24 ± 1ºC, 55% 

relative humidity) with free access to food and water. The effect on PTZ-induced seizures was investigated by injecting the 

animals with Terpinen-4-ol (doses 50, 100 or 200 ng/1 µL, i.c.v.) or vehicle (Tween) 30 min before PTZ (60 mg/kg, i.p.). The 

animals were then connected to the lead socket of a swivel, which was connected a digital encephalographic equipament. EEG 

signals were amplified, filtered (0.1 to 70.0 Hz bandpass), digitalized (sampling hate 250 Hz) and stored for analyzis. All 

procedures were approved by the Ethics Committee of the Institution (protocol number:0202/08). The results were analyzed by 

nonparametric ANOVA, followed by analysis by the Dunnett‟s Multiple comparison test. A probability of P 

 

Conclusions: 

 

Based on the results, we concluded that 4TRP exhibits characteristics of drugs with anticonvulsant activity, being an 

encouragement to continue this research. 

Keywords: Terpinen-4-ol , essential oils , monoterpenoid, pentylenetetrazole, electroencephalographics 
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Objectives: 

 

In this study our group intends to evaluate the antimetastatic effect of P1G10 fraction and its sub-fractions CMS-1 and CMS-2, 

rich in cysteine proteases from V. cundinamarcensis latex on murine melanoma as well as mechanisms of action associated. 

 

Methods and Results: 

 

Animals C57Bl6 (n= 10/group) were inoculated (s.c.) with melanoma cells, B16-F10 (5 x 104 cells/ 100 µL) in the right ear. 

After 15 days, was performed the surgical removal followed by diary treatment with P1G10, CMS-1, CMS-2 or saline (Control), 

for 21 days, s.c. At the end of treatment, animals were sacrificed and the number of metastatic points in the lungs determined. 



Treatment with 1 or 5 mg/kg of P1G10 promoted a reduction of approximately 66% (1.68 ± 1.05, *p< 0,01, Mann Whitney test) 

in the number of lung metastases (control = 23.8 ± 3.4) . CMS-1 fraction did not promoted antimetastatic effect. To examine 

possible mechanisms of action, we evaluated the cytotoxicity of the fractions (0.1 – 100 ug/mL, exposure for 72 hs) by the MTT 

assay, on tumor (B16-F10 – metastatic murine melanoma) and normal (CHO - Chinese hamster ovary or BHK-21 – Hamster 

kidney fibroblasts) cell lines. The fraction P1G10 was cytotoxic to all cell lines (IC-50 between 0.5 and 21 ug/mL), whereas 

CMS-2 had this effect selectively to tumor cell line with IC-50 = 10.5 ug/mL. Sub-diploid DNA content analysis of cells B16-

F10 by flow cytometry after treatment with the fractions showed that P1G10 and CMS-2 promoted respectively 23% and 25% of 

DNA fragmentation after 2 hs exposure, in a concentration of 100 ug/mL. The use of a caspase inhibitor (Z-VAD-FMK) showed 

that the cytotoxic effect of P1G10 is a caspase-dependent pathway (3% of DNA fragmentation), and when these proteases had its 

catalytic activity inhibited by iodoacetamide, this effect were not observed (5% of DNA fragmentation). The adhesion ability of 

B16-F10 to extracellular matrix components was assessed after exposure of cells to different concentrations of P1G10 for 2 hs. 

The fraction caused a decrease in adhesion (p 

 

Conclusions: 

 

The antimetastatic effect observed for P1G10 is preserved in the CMS-2 but not in the CMS-1 sub-fractions. This effect is 

proteolytic activity dependent. Furthermore, we conclude that the antimetastatic effects of P1G10 and it sub-fraction CMS-2 are 

related with citotoxicity by apoptosis (caspase dependent), reduction of cellular adhesion and invasion. 

Keywords: Atividade antimetastática, Frações proteolíticas, ação antimetastática em melanoma murino, Vasconcellea 

cundinamarcensis, Mecanismo de atividade antimetastática 
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Objectives: 

 

The Protium heptaphyllum March (Burseraceae) exudes an amorphous resin whose major constituent is the mixture of triterpenes 

alpha and beta-amyrin (AMY). This study was aimed to investigate the possible hypolipidemic effect of AMY in mice. 

 

Methods and Results: 

 

Groups of male Swiss mice (n=8, 25-30g) were divided at random into six groups. The first group served as normal control and 

received normal pelletted feed and free access to water. The mice in the other groups received, in addition to pelletted diet and 

water, a hyperlipidaemic diet which was a combination of sunflower oil (10mL/kg), 5% cholesterol and 0.5% cholic acid daily by 

oral gavage for two weeks. Vehicle (2% DMSO in saline, 10mL/kg), AMY (10, 30, and 100 mg/kg) and fenofibrate (FEN, 200 

mg/kg) were administered orally once daily to mice in groups 2-6, 4h after feeding. At the end of two weeks, following an 

overnight fast, blood sample from the peri-orbital sinus were collected under anaesthesia. Serum total cholesterol (TC) and 

triglyceride (TG) were analysed using diagnostic kits (Labtest®). The normal group of mice had serum TC and TG levels of 

119.0±5.5 and 48.7±16.7mg/dL, respectively against 255.4±28.9 and 258.8±67.3mg/dL, respectively in mice on the high-fat diet. 



AMY (10, 30 and 100mg/kg) and FEN significantly (p 

 

Conclusions: 

 

The mixture of alpha and beta-amyrin showed hypolipidaemic effect in mice. 

Keywords: alpha and beta-amyrin , cholesterol, hypolipidaemic , Protium heptaphyllum March , triglyceride  
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Objectives: 

 

Methanolic extract from Piper claussenianum flowers produces hypoglycemic effect in normotensive animal model of diabetes 

type 1. The purpose of this work was to investigate the pharmacological properties of methanolic extract of Piper clausenianum 

in spontaneously hypertensive rats (SHR) submitted to streptozotocin (STZ). 

 

Methods and Results: 

 

The protocols were approved by Animal Care and Use Committee at Universidade Federal do Rio de Janeiro. Male SHR (12-15 

weeks old) received a single streptozocin (STZ) intraperitoneal injection (45 mg/kg) for induction of diabetes type 1. Seven days 

after the STZ-induced diabetes, SHR with glucose levels above 200 mg/dL were randomly divided in two groups each one treated 

during 10 days with either vehicle (DMSO) or Piper claussenianum extract (75 mg/kg, i.p.). Plasma glucose levels were 

examined before and after 1, 3, 5, 7 and 10 days of treatment using Accu-Chek® monitoring system. At the end of treatment, 

SHR were submitted to the oral glucose tolerance test. After overnight fasting (14 h), blood glucose was determined before, 1 and 

2 h after an oral administration of glucose (2 g/kg). Systolic and diastolic pressures were measured using a noninvasive method 

through the pressure meter (LE 5001, PanLab). Seven days after STZ-induced diabetes, plasma glucose significantly increased 

from 129.1 ± 3.2 to 460.4 ± 20.9 mg/dL (P 

 

Conclusions: 

 

Treatment with Piper claussenianum extract successfully reduced blood glucose levels after 5 days of treatment as well as 

effectively controlled the intolerance of glucose in STZ-induced diabetes in SHR. 

Keywords: Diabetes, Hypoglycemic effects, spontaneous hypertensive rats, streptozotocin 

Financial Support: CAPES, CNPq, FAPERJ, INCT, PRONEX 

 

 



 

Resumo:26-129 

EFFECT OF THE CONTROLLED INGESTION OF ILEX PARAGUARIENSIS ON CHOLESTEROL, 

TRIGLYCERIDES AND GLUCOSE IN 60-DAY-OLD WISTAR RATS FED A DIET SUPPLEMENTED WITH 

LIPIDS. 
 

Fronza, J. L. ; Cantelli, K. R. ; Padoin, M. J.  

Universidade Estadual do Oeste do Paraná, UNIOESTE 

 

 

 

Objectives: 

 

Ilex paraguariensis is a plant consumed in the form of chimarrão, tea and tereré. In other studies, the ad libitium ingestion of this 

tea in 60-day-old rats reduced certain physiological parameters. The present work examined the effect of the controlled ingestion 

of erva-mate tea on plasma glucose, cholesterol and triglycerides, as well as peritoneal and epididymal fat, in 60-day-old Wistar 

rats fed a high-fat diet. 

 

Methods and Results: 

 

Control Group (CG) (n=12 males and 12 females) received water and a lipid-supplemented diet; Ingestion Group (IG) (n=12 

males and 12 females) received erva-mate tea and lipid-supplemented diet. Erva mate tea was obtained from a company in the 

city of Cascavel, PR. The tea was prepared daily, with the erva mate being added (g) to boiling distilled water (mL) at a ratio of 

20:1 (20 parts water to 1 of herb), then filtered, cooled and offered to the IG. The IG received the tea for 2 hours daily, preceded 

by a period of 4 hours deprived of liquids. The diet was prepared by soaking the feed in water and adding animal fat in a 

proportion of 2:1 (1000 g of feed to 500 g of animal fat). The animals received the tea and the diet for 60 days from the age of 60 

days. Plasma levels of glucose (mg⁄dL), triglycerides (mg⁄dL), and cholesterol (mg⁄dL) were then determined, together with total 

body weight (g), fluid intake (mL), retroperitoneal (g) and epididymal fat (g). Glucose was measured with an Accu-chek® 

portable glucometer, while total cholesterol and triglycerides were determined with Liquiform Labtest® specific kits, followed by 

spectrophotometric analysis with absorbance at 500 nm for cholesterol and 505 nm for triglycerides. The retroperitoneal and 

epididymal white adipose tissue were weighed on an analytical balance. The data were subjected to analysis of variance 

(ANOVA), followed by Newman-Keuls test, with a significance level of p 

 

Conclusions: 

 

The results indicate that females who drank tea yerba mate in a controlled manner hadlowered their cholesterol and a tendency to 

decrease in the rates of triglycerides. The rate of glucose intake for males of group showed a decrease, and those relating to 

epididymal cholesterol and triglycerides showed a tendency to change. 
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Objectives: 

 

Erva mate (Ilex paraguariensis) is a plant widely used in the southern region of Brazil to make chimarrão. It contains various 

compounds than can influence human metabolism. This study examined the effect of the ad libitum intake of erva mate tea on the 

plasma levels of glucose, cholesterol and triglycerides, as well as peritoneal and abdominal fat, in Wistar rats receiving a high-

fat diet, at 240 days of age. 

 

Methods and Results: 

 

Control Group (CG) (n=12) received water and diet supplemented with lipids; Ingestion Group (IG) (n=12) received erva mate 

tea and diet supplemented with lipids. The tea was prepared daily: the erva mate was added to boiling distilled water at a ratio of 

20:1 (50 g of Ilex paraguariensis to 1000 mL of water), left to infuse for 5 minutes, then filtered and cooled. The diet was 

prepared by soaking the feed in water and adding animal fat in the proportion of 2:1 (1000g of feed to 500g of animal fat). The 

animals received the tea and the diet from 240 to 300 days of age, ad libitum. The effect of the ingestion of erva mate tea on 

plasma glucose (mg⁄dL), triglycerides (mg⁄dL), and cholesterol concentrations (mg⁄dL), as well as on total body weight (g), liquid 

intake (ml), retroperitoneal fat (g) and epididymal fat (g) was investigated. The animals were weighed weekly during the 

experiment, and fasted for 2 hours before sacrifice for the collection of results. Glucose was analysed using an Accu-chek® 

portable glucometer. Total cholesterol and triglycerides concentrations were determined using Liquiform Labtest® specific kits. 

The retroperitoneal (RET) and epididymal white adipose tissue (EPI) were removed and weighed on an analytical balance. The 

material was analysed in a spectrophotometer with absorbance at 500nm for cholesterol and 505nm for triglycerides. The data 

were subjected to analysis of variance (ANOVA), followed by Newman-Keuls test, with a level of significance of p 

 

Conclusions: 

 

The results indicate that the ad libitum ingestion of Ilex paraguariensis tea, by male Wistar rats aged 240 days, leads to a 

decrease in most of the parameters examined, although in relation to glucose and liquid intake there was an increase compared 

to CG. 
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Objectives: 

 

The seeds of the Urucum (Bixa orellana L.) presents several carotenoids between them the norbixina which is used as food 

colorant, being the only permitted by the Ministry of Agriculture in cheese and their derivatives. Norbixin has antioxidant 

properties due to this fact we investigated its action in a model of acute gastric ulcer induced by ethanol (EtOH). And the injury 

caused by EtOH on the stomach mucosal was measured by a marker of oxidative stress. 

 

Methods and Results: 

 

Male Wistar rats (200-250g) were divided into 8 groups (n=4) which received by gavage (1ml/200g) water (control) or EtOH 

75%. Sixty minutes after water or EtOH administration, rats received by gavage Norbixin at doses of 0, 10, 25 and 50mg/kg. One 

hour after norbixin administration, animals were anesthetized and submitted to gastrectomy and stomachs were homogenized for 

lipids oxidative damage estimation by the test of thiobarbituric acid reactive substances (TBARS). All animals were used 

according to the guidelines of the Committee on Care and Use of Experimental Animal Resources from Federal University of 

Santa Maria ( project number 024399) The result are expressed in mean ± SD. Differences between the means was statistically 

compared using two way analysis of variance (ANOVA) followed by Tukey test. Differences were considered statistically 

significant when p 

 

Conclusions: 

 

There were statistical differences between groups at the dose of 50mg/kg, in which the levels of lipoperoxidation was high, 

possibly due to a pro-oxidant action of carotenoids characteristic when present in high concentrations in tissue. In this case 

norbixin was not able to protect gastric mucosa from oxidative damage induced by ethanol. Therefore, is interesting analyze 

lower norbixin concentrations on the acute model of gastric ulcer. 
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Objectives: 

 

Xylopia langsdorffiana A. St-Hil. & Tul., known as "pimenteira da terra", is a tree with 5-7 m high and our choice was based on 

chemotaxonomic criteria. The aim of this study was to elucidate the possible mechanisms of action involved in the 

gastroprotective effect of ethanol extract (EEtOH) and hexane phase (FaHex) obtained from leaves of X. langsdorffiana. 

 

Methods and Results: 



 

Male Wistar rats (180-250 g, n=5-8) were treated orally (v.o.) or intraduodenally (i.d. - only in the pylorus ligature model) with 

vehicle (tween 80 solution 12%), carbenoxolone (100 mg/kg or 200 mg/kg), EEtOH (500 mg/kg) or FaHex (250 mg/kg) or 

intraperitoneally (i.p.) with vehicle (tween 80 solution 12%), NEM and L-NAME in the models to search the participation of 

sulfhydryl groups and nitric oxide (NO), respectively. To evaluate the anti-secretory activity the pylorus ligature model 

(contention of gastric juice) (Shay et al., Gastroenterol., 5, 43, 1945) was used and to investigate the cytoprotective effect the 

mucus concentration in the gastric mucosa was determined (Raffatullah et al., J. Ethnopharmacol., 29, 25, 1990); the participation 

of sulphydryl compounds (Matsuda; Li; Yoshikawa, Life Sci., 65, 27, 1999) and the involvement of NO were investigated 

(Sikiric et al., Eur. J. Pharmacol., 332, 23, 1997). The results were expressed in media ± S.D. and were compared using ANOVA 

followed by Dunnett‟s or Tukey‟s tests, p 

 

Conclusions: 

 

The gastroprotective effect promoted by EEtOH and FaHex obtained from leaves of Xylopia langsdorffiana is related with the 

participation of sulfhydryl groups and nitric oxide, and probably does not involve anti-secretory mechanisms and the increase of 

mucus production in gastric mucosa. 
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Objectives: 

 

Recently, it was demonstrated that the seed oil of Joannesia princeps Vellozo (Euphorbiaceae) is composed by triglyceride 

contending two n-6 polyunsaturated fatty acids and one n-3 polyunsaturated fatty acid. Nevertheless, neither study showed the 

effect of the seed oil of Joannesia princeps on skin wound repair. Therefore, the aim of this study was to evaluate topical 

application of the seed oil of Joannesia princeps on healing of cutaneous lesions in mice. 

 

Methods and Results: 

 

Ten male Swiss mice (2-3 months) were submitted to a full-thickness excisional lesion (1 cm2) on mouse dorsum. The animals 

were separated into a control group, which received 80 µL of mineral oil, and a treated group, which received 80 µL of seed oil of 

Joannesia princeps. The animals were treated for 3 days consecutively with one topical application per day and lesions were 

covered by adhesive tape dressing. Wound area was measured soon after wounding, and 3, 7, 10 and 14 days later to evaluate the 

wound contraction. The re-epithelialized wound area was measured only on day 14 days after wounding. Fourteen days after 

wounding, animals (n=5, per group) were killed and lesions were collected. This study was approved by the Commission of Ethic 

in the Research of Rural Federal University of Rio de Janeiro (n°102/2010). The percentage of original wound area was greater in 

the control group (10 days: 33% ± 1; 14 days: 12% ± 1) than in the treated group (10 days: 19% ± 1; 14 days: 7% ± 1) 10 and 14 

days after wounding (p<0.05). 

 

Conclusions: 

 



Topical application of seed oil of Joannesia princeps increases the wound contraction, but decreases the re-epithelialization of 

cutaneous lesions in mice. 
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Objectives: 

 

The P2X7 receptor is a member of the P2X ionotropic family of receptors physiologically activated by ATP. In high 

concentrations of ATP (ie. sites of inflammation), these receptors generate pores which permit molecules of up to 900DA to pass. 

As several diseases (including tumors, chronic inflammation sites and Alzheimer disease) have been found to induce the up 

regulation of this receptor, the screening and development of novel antagonists is imperative. However, evaluating P2X7R 

activity remains limited as current methods of flow citometry and fluorescence microscopy are unable to efficiently screen a large 

spectrum of drugs or natural compounds simultaneously. This work has developed a spectrophotometric-based methodology for 

more selective and reliable evaluation of P2X7 activity in a multi well plate. 

 

Methods and Results: 

 

We used a J774.G8 macrophage cell line (4x10
6
 cells/well in a 96 wells plate). Considering the ability of P2X7 to form cationic 

and anionic pores in the plasma membrane when activated by high concentrations of ATP, the protocol was thus performed in a 

presence and absence of ATP [5 mM]. Positive control was made using Triton X-100 [0,1%] directly over the cells. Negative 

control was made with cell in the presence of saline solution only. To standardize the applicability of our method for screening, 

cells were treated with 320 µg/mL of Rheedia Longifólia aqueous extract or with the known specific antagonist ATPox [300 μM]. 

After treatment, 2 protocols were performed, 1 using iodine propidium [50 nM] allowing the cationic pore to enter, the other 

using Lucifer Yellow [50 ng/mL] allowing for the anionic pore to enter. Fluorescence analysis was performed in 

spectrophotometer (Spectramax M5), using λ of excitation = 488 nm and λ of emission = 588 nm to iodine propidium and λ of 

excitation = 485 nm and λ of emission = 528 nm to Lucifer Yellow. When compared with the control treated with ATP, pore 

formation was significantly inhibited in the Rheedia Longifólia aqueous extract with a rate of 53% and demonstrated an inhibition 

rate of 70% compared to positive control in the first protocol. Similar result was also observed in the second protocol, pore 

formation was significantly inhibited in the Rheedia Longifólia aqueous extract showing an inhibition rate of 76% compared to 

positive control and 65% compared to control treated with ATP (p 

 

Conclusions: 

 

This current assay presented here appears to be an improved method for screening new P2X7R antagonists or agonistic 

compounds. Evaluation for possible P2X7R antagonists compounds is needed and methodology relating to this area should be 

formalized for further investigation into the clinical treatment of diseases related to this ionotropic purinergic receptor. 

Keywords: Antagonists, Natural Products, P2X7, Screening 
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Objectives: 

 

Previous studies have shown that carvacrol exhibited gastroprotection, in ethanol-induced model of gastric lesions in mice, 

possibly mediated by KATP channels opening and NO-synthase activation. The present study aimed at investigating the 

gastroprotective and antioxidant activity of carvacrol by using acidified ethanol and ischemia/reperfusion-induced models of 

gastric lesions in mice and rats. 

 

Methods and Results: 

 

We used female Swiss mices (25-30 g) and Wistar rats (180-220 g), n=8/group, fasted over a period of 18 h before each 

experimentation. Acute gastric lesions were induced in mice by administration of 0.2 mL of acidified ethanol (60% ethanol/0.3 M 

HCl, p.o.). Vehicle (NaCl 0,9 %, 10 mL/kg), carvacrol (12.5, 25 or 50 mg/kg) or carbenoxolone (100 mg/kg) were administered 

orally 1 h before application of the ulcerogenic agent. 1 hour after administration of ethanol/HCl, animals were euthanized and 

their stomachs removed to calculate the percentage of ulcerated area (*p 

 

Conclusions: 

 

The results of the present study demonstrate that carvacrol presented significant gastroprotective effects against gastric mucosal 

damage induced by HCl/ethanol and ischemia and reperfusion, which seem to be mediated, at least in part, by increase of the 

concentration of NP-SH groups and increase of catalase activity. 
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Objectives: 

 

Indigofera suffruticosa is a plant of the Fabaceae family, commonly used to treat infectious and inflammatory processes. 

Pharmacological studies using Indican isolated from I. suffruticosa showed that this compound has antitumor activity. 

Histological observations are important tools to detect changes in histophysiological functions of the spleen caused by bioactive 

compounds. The aim of this study was to investigate the effect of Indican isolated from I. suffruticosa on the morphology of the 

spleen of mice bearing Sarcoma 180. 

 

Methods and Results: 

 

Swiss albino mice (Mus musculus), male, young adults, 60 days old, weighing from 30 to 40g were divided in two groups of six 

mice each: G1 (treated) and G2 (control). It was injected into the right axillary 0.3 mL (around 3x106 cells) the ascitic form of 

Sarcoma 180 in both groups. After 48 hours of tumor implantation, the treatment was initiated in G1 with Indican (25 mg/Kg) 

intraperitonially (ip) and with saline (1.4 ml/Kg) in G2 ip. After treatment, the animals were weighed, euthanized by cervical 

dislocation and pieces of the spleen from the G1 and G2 groups were fixed in alcohol 70% and stained by hematoxylin-eosin 

(HE). A total of 30 histological preparations was observed by analysis of four random fields (40x). The identification, analysis of 

the preparations and the photomicrographs were realized using the optical microscope with camera attached. The images were 

magnified and projected with a final increase of 790ìm. All described procedures were reviewed and approved by the University 

Animals Ethical Committee (nº 009528/2006-60).Vessels or septa and the splenic pulp of the spleen (white pulp and red pulp) of 

animals treated with Indican (G1) did not show histological changes when compared to control animals (G2) treated with saline. 

 

Conclusions: 

 

The sub-chronic treatment with Indican at a dose of 25 mg / kg ip did not induce any morphological changes in the spleens of 

mice bearing Sarcoma 180. 
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Objectives: 

 

To investigate the antihypertensive effect and its mechanism of action of a standardized fraction of Hancornia speciosa leaves 

(SFH) in hypertensive mice. 



 

Methods and Results: 

 

Male Swiss mice were used. Hypertension was induced by DOCA-salt procedure. Systolic blood pressure (SBP) was measured 

by tail pletismography. Each hypertensive mouse (SBP 183 Â± 6 mmHg) received single dose of SFH by oral (po) route and SBP 

was monitored every hour until 5 hours. First branch of small mesenteric arteries mounted in myograph were used for 

vasorelaxation procedures. Serum nitrite levels were measured by spectrophotometry 1 hour after po administration of SFH (1 

mg/kg) or L-NAME (20 mg/kg, ip). All experimental procedures were performed in at least five animals and approved by ethics 

committee (protocol number 227/2008 CETEA/UFMG). Results were considered statistically significant when P 

 

Conclusions: 

 

The present results demonstrate that SFH is an antihypertensive drug, with a mechanism of action dependent on increasing on 

production of NO and vasorelaxation of resistance arteries. These results strongly suggest that SFH possess a great potential for 

its use on the treatment of hypertension. 
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Objectives: 

 

Studies previous show that naphtoquinones are important groups for cytotoxicity to cancer cell lines. Furano-Naphtoquinone was 

found to show potent cytotoxicity against human cancer cell lines which are KB (human epidermoid carcinoma), HeLa (human 

cervical carcinoma) and HepG2 (human hepatocellular carcinoma) cell lines (Kongkathip N, et al., 2003). The mechanism by 

which is probably mediated both by an increase in DNA damage and an inhibition of its repair. In this study, the cytotoxicity of 

nine different derivates of naphtoquinones (dNQ) was assessed in HL-60 tumour cell line. 

 

Methods and Results: 

 

The viability of cells was determined by MTT assay. Cells were seeded at a density of 5x105 cells/ml in RPMI medium into a 96-

well plate. The cells were treated with increasing concentrations of dNQ (3 - 100 µM) in medium for 24 h, respectively. MTT 

solution was added to each well (0.5 mg/ml) and incubated for 3 h. The MTT- formazan product dissolved in 10% of SDS/HCl 

0,01N was estimated by measuring absorbance at 570 nm in an ELISA plate reader. The datas were obtained from three 

independents experiments. ANOVA (GraphPad Prism version 4.0.) was used for statistic analyses. The viability of HL-60 cells 

decreased in a dose dependent manner in presence of substances after 24h of treatment. The IC50 values obtained using MTT 

were 12 µM, 24 µM , 46 µM, 62 µM , 95 µM , 12 µM , 60 µM , 124 µM and 22 µM for dNQ1 to dNQ9 respectively.  

 

Conclusions: 

 

The derivates of Naphtoquinones were potentially cytotoxic for HL-60 cell line. The dNQ1, dNQ2, dNQ6 and dNQ9 

demonstrated the best activity. These four compounds will be used for future investigation to determine the mecanism involved to 



induce HL-60 cells death. 
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Objectives: 

 

Commiphora leptophloeos known popularly as umburana, belongs to the Family Burseraceae. Its bark is used in folk medicine to 

treat colds, tumors, stomach pain, among other diseases, being an important source of bioactive compounds. Thus, this study aims 

to evaluate the antioxidant and antimicrobial properties as well as dose the total phenols of methanolic extract of the bark of C. 

leptophloeos (MECle). 

 

Methods and Results: 

 

Vegetal material (bark) was collected in a conservation area in the Caatinga biome, National Park of Catimbau, in Buíque, PE, 

Brazil. The sample was submitted to drying process at ambient temperature, crushed and stored at 4° C until extract preparation. 

In preparation of the methanol extract, 5g of crushed bark were subjected to shaking for 24 hours in 50 mL of methanol. After 

filtered and centrifuged, it was taken to a rotary evaporator under reduced pressure. After this process, the concentrate was 

subjected to a suspension in methanol and DMSO, for antioxidant and antimicrobial activity, respectively, yielding a 10% extract. 

The antioxidant activity was analyzed through the kidnapping of hydrogen peroxide test following the methods of Ruch et al., 

1989 (Carcinogenesis, 10: 1003-1008), using gallic acid as standard reference. Concentrations of the extract were dissolved in 3.4 

mL of phosphate buffer 0.1 M pH 7.4, adding 600 μl of hydrogen peroxide solution 43 mM. Reading of absorbance was 

performed at 230 nm after 10 minutes. For each concentration a blank sample was prepared for calculating: %ScavengingH2O2 = 

absorbance of blank – absorbance of sample/absorbance of the blank x 100. The total phenolic compounds were quantified by 

MECle assay with Folin-Ciocalteu reagent, (J. Agric. Food Chem. 50:1619-1624, 2002) using gallic acid as standard reference. In 

a volumetric ballom of 20 mL, was added 2 mL of diluted sample (1:10), 10 mL of Folin-Ciocalteau diluted (1:10) and it was 

stored and protected from light for 10 minutes, then it was added 8 mL of Na2CO3 at 75%. After incubation for 30 minutes, 

readings were performed at 765 nm on UV/VIS spectrophotometer. Antimicrobial activity was determined by the method of disk 

diffusion using MECle in a concentration of 10% (m/v) and by determining the minimum inhibitory concentration (MIC). In 

preliminary characterization were used Escherichia coli, Klebsiella pneumoniae, Staphylococcus aureus, Bacillus subtilis, 

Candida albicans, Proteus vulgaris and Enteretidis Salmonella isolates. The MECle showed significant inhibitory activity for the 

disk diffusion method only for B. Subtilis strain, with inhibition zone of 13mm and the determination of MIC was 3.125 mg/ml. 

In antioxidant activity showed 62%, 68%, 93%, 100% and 100% of inhibition of hydrogen peroxide at the concentrations 10μg, 

25 μg, 50 μg, 75 μg and 100 μg, respectively. The dose of phenol was 4.7 mg CAE/g of extract. 

 

Conclusions: 

 

Our results demonstrate the potential of C. leptophloeos as an antimicrobial agent and as a source of phenolic compounds with 

high free radical scavenging ability in vitro. Other methodologies should be applied to isolate and characterize these 



biomolecules, representing a sustainable implementation of these natural resources. 
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Objectives: 

 

The objective of this study is to investigate the antioxidant and antimicrobial affects extracted from Coleus amboinicus Lour. and 

Mentha x villosa Huds. leaves sold in markets at Maceio, city of Alagoas. 

 

Methods and Results: 

 

The antioxidant activity of ethanol‟s extract from Coleus amboinicus L. and Mentha x villosa H. leaves were measured by DPPH 

methody in triplicates using 5 μg / mL, 10 μg / mL, 50 μg / mL, 125 μg / mL, 250 μg / mL and 500 μg / mL concentrations. All 

determinations were accompanied by a white and a control. The reduction of DPPH was measured for 515 nm by 

spectrophotometer after 30 minutes. The decrease of optical density values from samples were correlated to it‟s white group and 

the control and set the percentage of DPPH decoloration. To evaluate the inhibition of lipid oxidation was performed Ferric 

thiocyanate method used in concentrations of 25 μg / mL, 50 μg / mL, 75 μg / mL and 100 μg / mL and BHA was used as control 

. The ferric thiocyanate method measures the amount of peroxide formed during the oxidation of linoleic acid solution incubated 

under heating and monitored by spectrophotometer at 500 nm wavelength. Phenolic content was measured on triplicate for each 

extract using Folin-Ciocalteau reagent and gallic acid pattern. Results were expressed as mg gallic acid equivalents / g for each 

sample. The antibacterial and antifungal activity was performed according to the recommendations of the National Committee of 

Clinical Laboratory Standard guidelines (NCCLS) in concentrations of 25 μg / mL, 50 μg / mL, 75 μg / mL and 100 μg / mL for 

antibacterial and antifungal crude extract activities. The samples for Staphylococcus aureus, were 10 isolates, for Escherichia 

coli, 10, and for Cryptococcus neoformans, were 20 isolates. For positive control, concentrations of 5 mg / mL of imipenem were 

used and fluconazole 100 mg / mL and ethanol for negative control. Escherichia coli ATCC 25922, Escherichia coli ATCC 

35218, Staphylococcus aureus ATCC 25923 and Staphylococcus aureus ATCC 27853, were used as strains pattern. Ethanol 

extract of Mentha x villosa H. presented the higher antioxidant activity (99.80%), measured by DPPH with 500 μg / mL, and 

ethanol extract of Coleus amboinicus L. (5.38%) on concentration of 5 μg / mL, presented the lower activity. The total of 

phenolic compounds, on ethanolic extracts fluctuate 0.3981for Coleus amboinicus Lour. and 0.4040 mg of gallic acid / g for 

Mentha x villosa H.‟s sample. For ethanolic extracts‟ skills, from plants used as teas for obtain hydrogen peroxide by ferric 

thiocyanate method, reached percentages of 98.21% and 101.78% for Coleus amboinicus L. and 97.39% to 98.53% for Mentha x 

villosa H. .Coleus amboinicus L. extract concentrate on 25 μg / mL, 50 μg / mL, 75 μg / mL and 100 μg / mL inhibited 40%, 

50%, 60% and 70% the Escherichia coli‟s isolates, and 40%, 50%, 70% and 80% of Staphylococcus aureus‟s isolates. 

Furthermore, Mentha x villosa H. leaves inhibited 30% on concentration of 25 μg / mL and 50% in other concentrations 

comparing to E. coli. Comparing to S. aureus, it inhibited on concentration of 25 μg / mL, 30% of the isolates and 40% for other 

concentrations. The antifungal activity varied 5% for Mentha x villosa H. and 40% for Coleus amboinicus L. .  

 

Conclusions: 

 



The results have shown antioxidant and antimicrobial activity for ethanolic extract of Coleus amboinicus L. and Mentha x villosa 

H. leaves. 

Keywords: Mentha x villosa Huds., Coleus amboinicus Lour. , Antioxidant, Antimicrobian 
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Objectives: 

 

Schinus terebinthifolius Raddi leaves, known as brazilian pepper, are widely used in folk medicine to treat inflammatory diseases. 

Previous results obtained in our laboratory showed that oral pretreatment (p.o.) with hydroalcoholic extract from S. 

terebinthifolius leaves (FE-70) inhibited the paw edema and pleurisy induced by zymosan (Zym) in mice. In the zymosan â€“ 

induced pleurisy the FE-70 and phenolic acid derivatives (GA, MG and Pg) reduced the influx of neutrophils, protein 

extravasation, LTB4, KC and IL-6 production. In this study, we evaluated the effect of the FE-70 and the phenolic acid 

derivatives in the arthritis induced by Zym in mice. 

 

Methods and Results: 

 

Arthritis was induced by an intra-articular injection (i.a.) of Zym (500 Âµg / cav., diluted in sterile saline to a final volume of 25 

ÂµL) in the suprapatellar ligament femoral-tibial joint of male C57/Bl6 mice 1 h after oral pretreatment (p.o.) with FE-70 

(100mg / kg) or MG (10 and 100 mg / kg) and control animals received the same volume of sterile saline (i.a.). Potassium 

diclofenac (100 mg / kg) or indomethacin (10 mg / Kg) were used as reference drugs. The edema of synovial cavity was 

evaluated in millimeters (mm) by measuring the diameter of the joint using a digital caliper (Digmatic Caliper, Mitsutoyo 

Corporation, Japan) 6 and 24 hours after stimulation with Zym. The synovial cavity was washed with PBS / EDTA (300 Âµl) to 

analyze cell migration, protein extravasation and inflammatory mediators production. The i.a. injection of zymosan induced 

significantly increase in the knee diameter (femoro-tibial articulation), protein extravasation and leukocyte influx, 6 and 24 h 

after stimulation. Oral administration of FE-70 inhibited the synovial joint edema (21.43% inhbition at 6h and 28.73% at 24h), 

leukocyte influx into the synovial cavity (90.21% and 50.65% of at 6 and 24h, respectively) and neutrophils migration (92.86% at 

6h and 50.74% at 24h). The pretreatment with MG also inhibited the diameter of the synovial joint (79. 45%), leukocyte influx 

(80. 35%) and neutrophils influx (81. 25%) in the zymosan-induced arthritis (6h). The diclofenac inhibited approximately 50% of 

the synovial joint edema and leukocyte influx. 

 

Conclusions: 

 

Our results demonstrated an anti-inflammatory effect of FE-70 and MG, suggesting a possible herbal treatment for arthritis. 
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Objectives: 

 

Chrysobalanus icaco (popularly known in northeast of Brazil as Abageru or Grageru) is a medicinal plant extensively used to 

treat diabetes, chronic diarrhea, hemorrhage, leucorrhea and lost weight. Previous studies of our group have suggested 

hypotensive effect. We aimed to investigate the effect of Chrysobalanus icaco aqueous extract on thirst in water depleted and 

non-depleted rats. 

 

Methods and Results: 

 

C. icaco was collected from village Jatobá (Latitude: 10° 47' 50'' S and Longitude: 36° 50' 44'' W), Sergipe State, Brazil. Dry 

aqueous extract was obtained and maintained in a fridge at 4 °C. On the day of experiment, it was diluted in distilled water in 

concentration of 200 mg/mL. Adult male Wistar rats (150-200 g) were maintained in individual metabolic cages with a controlled 

environment: normal light/dark cycle (12 h light/12 h dark), free access to water and food. Room temperature was kept at 23 ± 2 

°C. After 7 days of habituation, the animals were orally administered (by gavage) with water (0.2 mL/100 g BW) (Control Group, 

CG, n = 4), or C. icaco aqueous extract (200 mg/Kg; i.e., 0.2 mL/100 g BW) (Extract Group, EG, n = 5), or Furosemide (Furo, 10 

mg/kg, s.c.) + water (0.2 mL/100 g BW, p.o.) (Furo Group, FG, n = 5), or Extract + Furo (EFG; n = 5). During 3 days, the rats 

were submitted to these treatments once a day. After each treatment, we recorded water and 0.3 M NaCl ingestion at 30, 60, 90 

and 120 min. CG and EG received s.c. injections of isotonic saline. Results showed that the extract administration increased non-

induced thirst when compared to control (3.50 ± 0.72 mL vs. 1.12 ± 0.97 mL; p = 0.035). However, when the extract was 

combined with Furo we observed a decrease in water ingestion in comparison to FG (2.50 ± 0.69 vs. 4.5 ± 0.45 mL; p = 0.057). 

Extract was not able to increase 0.3 M NaCl intake (extract main effect: p = 0.844). However, Furosemide increased 0.3 M NaCl 

intake in both FG (2.00 ± 0.65 mL) and EFG (1.60 ± 0.61 mL) in comparison to CG (0.12 ± 0.12 mL) and EG (0.30 ± 0.12 mL; 

Furo main effect: p = 0.013). 

 

Conclusions: 

 

The results show that administration of aqueous extract of C. icaco increases water intake in water repleted rats, but it is 

conversely reduced when combined with Furo. These findings demonstrate for the first time the dipsogenic effect of this 

medicinal plant. 
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Objectives: 

 

Arctium lappa L. (Asteraceae), popularly known as “bardana” is used in folk medicine as diuretic, digestive stimulant and in 

dermatological conditions. In our previous studies (J Pharm Pharmacol.60:795, 2008.), ethanolic extract from roots of Arctium 

lappa showed gastroprotective property on acute and chronic gastric ulcer models in rats. Thus, we aimed further evaluated the 

gastroprotective effects of hydroalcoholic extract (HE) from leaves of Arctium lappa L. against experimentally induced gastric 

ulcer and esophagitis in rats. 

 

Methods and Results: 

 

Rats (n=8) were treated with HE and subsequently exposed to both acute gastric lesions induced by ethanol P.A. (500 µL) and 

reflux esophagitis (RE) induced by pylorus and forestomach ligature method. Following treatment, glutathione (GSH) and mucus 

levels were measured in ethanol-induced ulcers. The effects of HE on gastric secretion was evaluated after pylorus ligature 

method and in rat model of RE, using ex vivo and in vitro parameters. All procedures were approved by the Ethics Committee on 

Animal Experiments of UFPR (protocol number 500 and 576). Oral administration of HE (1, 3, 10, 30, and 100 mg.kg-1) and 

omeprazole (40 mg.kg-1) inhibited ethanol-induced gastric lesions by 44, 69, 81, 83, 85 and 98%, respectively in relation to the 

injured area of vehicle group (29.73 ± 0.15 %) and prevented the reduction of GSH by and mucus levels. HE (3, 10, 30, and 100 

mg.kg-1) also reduced significantly the volume and acidity of gastric juice in pylorus-ligated rats by 37, 33, 33 and 42%, 

respectively in relation to the volume of gastric juice in vehicle group (8.07 ± 0.97 ml); and 53, 38, 38 and 50%, respectively in 

relation to the acidity of gastric juice in vehicle group (0.08 ± 0.01 mEq [H+] / ml) . In the rat acid-refluxed esophagitis model, 

HE (3, 10, 30 and 100 mg.kg-1, i.d ) and omeprazole (40 mg.kg-1 , p.o) prevented the acute acid-induced damage in the rat 

esophageal mucosa, decreasing the lesion index by 1.8 ± 0.4; 1.3 ± 0.3; 1.2 ± 0.6; 2.2 ± 0.4 and 0.6 ± 0.2; respectively in 

comparison with vehicle group (3.4 ± 0.15). Furthermore, HE at 30 mg.kg-1 ( i.d.) inhibited the MPO activity by 57% in relation 

to the vehicle group (1.50 ± 0.46 D.O/mg protein) in the RE induced by pylorus and forestomach ligature. 

 

Conclusions: 

 

These findings indicate that HE from leaves of Arctium lappa may be beneficial as a potential preventive and therapeutic agent 

for gastric and esophageal diseases, mainly through its antisecretory and citoprotection activity. 

Keywords: Arctium lappa , gastric ulcer, esophagitis, gastroprotection 
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Objectives: 

 

In this study the immunomodulatory effect of Estragol was evaluated by studying humor- and cell-mediated immune responses in 

mice. 

 

Methods and Results: 

 

The animals (n=60) were divided in two main groups: immunosuppressed and immunocompetents. A sheep red blood cells 

suspension (SRBC)(1 x 108 cells in a volume of 0.1 mL) was injected (i.p.) to immunizate the animals (day 0). The non- and 

immunosupressed mice were treated orally with Levamisole (LEV 50mg/kg), Estragol (EST 125, 250 and 500 mg/kg) once a 

day, for seven days. The control group (CONT) received water orally (0.3 mL/mice). The immunossupression was induced by 

cyclophosphamide (CYC 50 mg/kg) administration on days 4, 5 and 6 after immunization, one hour after treatment. Blood 

samples from the tail of animals were collected to determine the total white blood cells (WBC) count, before (on day 0) and 

seven days after immunization. Afterwards, the immunization and treatment of mice, blood samples were collected and the 

antibody titre were determined by the haemagglutination technique. On day 7, the edema in the right hind paw was determined by 

digital plethismography. Then, the mice were challenged by an injection of 50 μL containing 5 x 108 SRBCs suspension in the 

right hind paw. The paw edema was measured at 24 h and 48 h after challenge. The difference between the pre- and post-

challenge in the paw volume and expressed in μL was taken as a measure of the DTH response. Data are expressed as the mean ± 

SEM for each group. Results were statistically analysed by one-way ANOVA followed by Tukey‟s test (P < 0.05). In the 

immunocompetent group the treatment with EST250mg/kg and EST500mg/kg increased the total white blood cells count when 

comparated to that obtained in Control group: CONT: 233.8 ± 8.85; LEV50mg/kg: 283.4 ± 23.45; EST125mg/kg: 253.8 ± 26.94; 

EST250mg/kg: 368.4 ± 30.07*; EST500mg/kg: 348.0 ± 20.68*. Indeed, EST also decreased the delayed-type hypersensitivity 

(DHT) response (48hours) in mice when compared to that obtained in the Control group: CONT: 4.766 ± 0.4592; LEV50mg/kg: 

7.426 ± 0.6456*; EST125mg/kg: 4.884 ± 0.4907; EST250mg/kg: 4.104 ± 0.7577; EST500mg/kg: 2.332 ± 0.3509*. However, the 

humoral immune response was not restored after EST treatment, observed by the haemagglutination technique. In the 

immunosuppressed EST-treated an increased white blood cells count was observed: CONT: 64.80 ± 7.651; LEV50mg/kg: 72.60 

± 8.512; EST125mg/kg: 67.80 ± 7.599; EST250mg/kg: 100.2 ± 7.324*; EST500mg/kg: 114.8± 9.281*. The EST treatment did 

not altered the values of paw edema when compared with control group neither the haemagglutination titres. 

 

Conclusions: 

 

Our data show that EST has shown immunomodulatory activity by increasing the cellular response and decrease the delayed-type 

hypersensitivity response. 

Keywords: Immunomodulation, Estragol, Humor cell response, Cell mediated response 
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Objectives: 

 

Inga edulis Martius (Leguminosae), popularly named “ingá”, is a tree widely distributed in the Amazon region known for its 

edible fruit. It is used in folk medicine as anti-inflammatory and anti-diarrheal. Phytochemical evaluations carried out in extracts 

of leaves of this species showed high levels of polyphenolic constituents (Food Chem, 101: 1012, 2007). Biologically active 

polyphenols have gained much interest because of their benefical effects on health. In the cardiovascular system, the polyphenols 

can act directly on endothelial cells and through endothelium-derived relaxing factors, cause vasodilatation. This effect may 

result in reduced peripheral vascular resistance and be useful in controlling hypertension. The aim of the present study was to 

characterize the vasodilator effects of a polyphenol-rich standardized fraction from leaves of Inga edulis (IPF) and to study the 

underlying mechanisms of action. 

 

Methods and Results: 

 

Male Wistar rats aged between 12 and 14 weeks were used. Preparations of aorta were mounted in organ bath and responses 

recorded with isometric transducers. The presence of a functional endothelium was confirmed with acetylcholine (1μM). 

Cumulative concentration-response curves for IPF were obtained in rings pre-contracted with phenylephrine. The involvement of 

endothelium-derived relaxing factor (EDRF) was investigated in aortic rings without endothelium. The participation of nitric 

oxide (NO) was investigated in the presence of L-NAME. Selective inhibitors of protein kinases were used to investigate the 

mechanism of action of the IPF. The participation of muscarinic and estrogen receptors was investigated with selective 

antagonists. Systolic blood pressure (SBP) was measured by tail pletismography in DOCA-SALT hypertensive rats, which saline 

or IPF (10 mg/Kg) were administered by intraperitoneal route. IPF causes vasodilation of concentration-dependent manner in 

aortic rings (pIC50: 6.31 ± 0.03g/mL, Emax: 93.5 ± 1.2, n = 5). This effect was abolished in the absence of a functional 

endothelium or in the presence of L-NAME. In the presence of atropine, a muscarinic antagonist, relaxation is not changed. 

However, in the presence of ICI 182.780, estrogen receptor antagonist, the curve of the IPF was significantly shifted to the right. 

This shift was also observed in the presence of MPP, a selective antagonist of the ERα receptor, but not in the presence of 

PHTPP, a selective antagonist of ERβ receptors. In addition, Wortmannin and LY294002, PI3K inhibitors, and PP2, Src kinase 

inhibitor, also inhibited the vasodilator effect of IPF. In hypertensive rats IPF induced a strong and long-lasting reduction on SBP. 

 

Conclusions: 

 

The polyphenol-rich fraction of Inga edulis induced an anti-hypertensive effect likely through a vasodilator activity, which was 

dependent on NO production, partially via endothelial ERα estrogen receptors, and by activation PI3K and Src kinase. 
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Objectives: 

 

Epilepsy is characterized by a sustained predisposition to generate spontaneous seizures triggered by changes in the 

excitatory/inhibitory balance in central nervous system. Despite all the currently available therapies, approximately 30% of 

people with epilepsy are refractory. In this sense, the search for new targets and alternative therapies are extremely important to 

the understanding and treatment of epilepsy. Combretum leprosum (Combretaceae), a shrub popularly known as "mofumbo" is 

used in folk medicine for wound healing, treatment of bleeding and as sedative. Experimental studies with the crude extract and 

isolated compound triterpene 3β, 6β, 16β-trihydroxylup-20(29)-ene (TTHL) attribute analgesic activity to this plant. Moreover, it 

was demonstrated that the TTHL alters excitatory functions, reducing the specific binding of glutamate in brain tissue membranes 

of rats. Considering these findings, the aim of this study was to evaluate the effect of TTHL on behavioral and 

electroencephalographic seizures induced by PTZ. 

 

Methods and Results: 

 

Swiss mice adult males and females weighing between 25 and 30 g (n=9-11 per group) were underwent a surgical implantation of 

electrodes in the parietal cortex. After a recovery period of 7 days the animals were set in an acrylic box for 20 minutes. Then, 

increasing doses of TTHL (1, 3, 10, 30 or 100 mg / kg, p.o.) or vehicle (Tween/DMSO) were administrated. One hour after 

treatment with TTHL or vehicle, animals were injected with PTZ (80 mg/kg, i.p.) and observed for 20 minutes. Statistical 

analysis (Kruskal-Wallis Test) followed by post-hoc test (Dunn's Multiple Comparison Test) revealed that the TTHL (30 mg / kg) 

increased the latency to first myoclonic jerk [H(6)=20.96, P 

 

Conclusions: 

 

Under the experimental conditions of this study, TTHL administration (30 mg/kg, p.o.) reduced the behavioral seizures induced 

by PTZ. We speculated that this effect may be due to changes in glutamatergic and membrane pumps function, which are 

essential for the maintenance of ionic gradients and neuronal excitability. However more studies are needed to clarify this 

hypothesis. 
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Objectives: 

 

Combretum lanceolatum Pohl. belongs to Combretaceae family and is popularly known as “pombeiro-vermelho”. This specie is 

distributed from northern to southeastern of Brazil and Paraguay. The literature reports that plants of this genus have been used in 

popular medicine to treat some diseases, as cancer, malaria and leprosy. In addition, recent studies have also demonstrated 

antihyperglycemic properties related to Combretum plant species. The treatment of streptozotocin-diabetic rats with extract of 

Combretum micranthum (J Ethnopharmacol 129: 34, 2010) or with mollic acid glucoside isolated from Combretum molle leaf (J 

Nat Med 63: 117, 2009) promoted reduction in glycemia levels. In this way, the objective of this study was to evaluate the 

antidiabetic activity of Combretum lanceolatum flowers ethanolic extract (ClEtOH) in streptozotocin-diabetic rats. 



 

Methods and Results: 

 

Male Wistar rats (180-200g) were injected with streptozotocin (40mg STZ/kg, i.v.) to induce diabetes. Five days after STZ, the 

animals were divided into 3 groups (6-9 rats/group): diabetic control (DC) and treated with 250mg/kg (DT250) and 500mg/kg 

(DT500) of ClEtOH for 21 days. Body weight, food ingestion, liquid intake and urinary volume were determined daily, glycemia, 

glycosuria and urinary urea at every 5 days, and the areas under curves (AUC) of these parameters were evaluated. At the end of 

the treatment the animals were euthanized and white adipose tissues (epididymal, retroperitoneal and perirenal), skeletal muscles 

(soleus, EDL) and liver were harvested for weight determination. Data were expressed as mean ± SEM and differences were 

considered significant at p 

 

Conclusions: 

 

The benefits in carbohydrate metabolism of diabetic rats treated with Combretum lanceolatum extract, mainly in the dose of 

500mg/kg, seems to be through inhibition of gluconeogenesis, since urinary urea was reduced and skeletal muscle mass was 

increased. In addition, the decrease in glycemia and improvement of several parameters after plant treatment can also be related 

to several mechanisms, for example stimulation of insulin synthesis from pancreatic beta cells, correction of tissue insulin 

resistance and/or increase in glucose uptake by peripheral tissues, potential targets of this plant extract that will be the next step of 

this study. 

Keywords: antidiabetic activity, Combretum lanceolatum Pohl., streptozotocin-diabetic rats 
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Objectives: 

 

Cardiovascular disease is the leading cause of death worldwide, and in Brazil reached up to 32% of the mortality causes. 

Ischemia and myocardial infarction promote changes in metabolism and cardiac function. Yerba Mate Ilex paraguariensis is 

commonly used in south Brazil as food and stimulating drinks such as "mate". Whereas the problems of ischemia and reperfusion 

(I⁄R) are related to oxidative events, the natural products with therapeutic potential could reduce the damages. Many studies have 

been point out the antioxidant proprieties from the crude extract of Yerba Mate. This study aimed to evaluate the effects of an 

acidic fraction rich in flavonoids from I. paraguariensis (Ip) extract, during cardiac I⁄R induced in vivo in rats. 

 

Methods and Results: 

 

The rats (n=56) divided into 4 groups: controls - operated non-ischemic; I⁄R - 15 min ischemia and 15 min reperfusion (Eur. J. 

Anaesth., 25:144, 2008); I⁄R+Ip - I⁄R operated and treated (iv) with Ip; and I⁄R+Ip+L-NAME - I⁄R, Ip injection and treated with 

nitric oxide synthase inhibitor L-NAME. The animals were anaesthetized (ip) with sodium thiopental (40mg⁄Kg) and xylazine 

(20mg⁄Kg). Commercial yerba was extracted by boiling (55g) in distilled water-ethanol solution (4:6) for 15 min. The ethanol 

was removed and the aqueous residue passed for extractions with chloroform, ethyl acetate and n-butanol. The residue was 

diluted with 1% NaOH, the pH was adjusted to 4-5 and was performed in n-butanol extraction (Biol. Res. Nurs., 7: 146, 2005). 



The areas of risk and infarction(mm2)(Eur. J. Anaesth., 25:144, 2008), generation of reactive oxygen species (ROS) 

(fluorescence area)and antioxidant competence against peroxyl (ACAP) (fluorescence area) of the myocardium were evaluated 

according to Sci Total Environ., 407:2115, 2009 and lipid peroxidation (nmolsTBARS/mg protein)(LPO) was evaluated as 

Aquat. Toxicol., 63:447, 2003. I⁄R rats treated with Ip, even if treated with L-NAME demonstrated a reduction of 37% and 34% 

in the risk area, and in the infarted areas 20% and 22%, respectively, related to controls ones. I ⁄R rats (I⁄R 6736248±2157565.7; 

I⁄R+Ip 6858819±1411869.102; I⁄R+Ip+L-NAME 4800972.75±2006353.902) had significantly higher values of ROS than the 

control animals (2763467.2±1005579.039), but there were not differences between then. The ACAP was statistically higher in the 

animals I⁄R (0.1461±0.0566) related to all groups. The other groups were similar to control animals (0.0824±0.0281). The 

concentration of LPO was higher in I⁄R+Ip (0.2555±0.3532) and I⁄R+Ip+L-NAME (0.1105±0.0240) compared to the control 

group (0.0906±0.0909). Rats I⁄R were not significantly different from any group. 

 

Conclusions: 

 

The cardioprotection induced by Ip in this model of I⁄R was detected by the decrease in the risk and infarct areas. However, it did 

not seem to be directly linked to the classic antioxidant activities of flavonoids. We conclude that the action of flavonoids in this 

model, was effective to reduce the infarct damages without reduce the oxidative status from the reperfusion phase of I⁄R. We 

suggested that flavonoids in the preparation were able to myocardial protection by directly or indirectly stimulate nitric oxide 

(NO) production, that could improved myocardium perfusion, due its vasodilatation effect. NO could also reducing cardiac 

damages by stimulating the myocyte machinery repair activity. 
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Objectives: 

 

Lectins are naturally occurring proteins that recognize carbohydrates such as mono- and oligosaccharides, complex carbohydrates 

and polysaccharides. Lectins have showed several biological properties such as antimicrobial and insecticidal activities. In plants, 

lectins have been isolated from seeds, leaves, bark, roots, flowers and rhizomes. Azadirachta indica A. Juss (Meliaceae), 

popularly known as neem or nimba, are often used as food and to treat infections caused by bacteria and fungi. The aim of this 

study was to evaluate the presence of lectin (hemagglutinating activity) in preparations of neem flowers. 

 

Methods and Results: 

 

Flower proteins were extracted with 0.15 M NaCl and precipitated with ammonium sulfate (0-20%, 20-40%, 40-60% and 60-80% 

saturation). The precipitated and supernatant fractions were dialyzed against distilled water (4 h) and 0.15 M NaCl (4 h) and 

evaluated for protein concentration and hemagglutinating activity (HA, titer-1) on rabbit erythrocytes treated with glutaraldehyde. 

Specific HA was defined as the ratio between titer and protein concentration (mg/mL). HA inhibitory assay was performed using 

200 mM carbohydrates (galactose, glucose, mannose and N-acetylglucosamine) or 0.5 mg/mL glycoproteins (asialofetuin and 

thyroglobulin). Flower extract showed high protein concentration (8.64 mg/mL) and HA of 16. The 0-20% supernatant (0-20S) 

showed highest specific HA (109.87) which was neutralized in presence of N-acetylglucosamine and asialofetuin. Inhibition of 

HA assures the lectin nature of hemagglutination phenomena. 

 



Conclusions: 

 

A. indica flowers contain lectin activity. The inhibition of HA by N-acetylglucosamine stimulates the isolation and evaluation of 

biotechnological potential of neem lectin since N-acetylglucosamine-binding lectins may be potential antibacterial, antifungal and 

insecticidal agents. 
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Objectives: 

 

Several studies have reported that orally ingested resveratrol is extensively metabolized in the enterocyte before it enters the 

blood and target organs. Additionally, resveratrol is photosensitive, easily oxidized and presents unfavorable pharmacokinetics. 

Therefore, it is of great interest to stabilize resveratrol in order to preserve its biological activities and to improve its 

bioavailability in the brain. The aim of this work was load resveratrol into lipid-core nanocapsules and analyze the particle size, 

polydispersity and zeta potential of these formulations. Additionally, the nanocapsule distribution in brain tissue was evaluated by 

intraperitoneal (i.p.) and gavage routes in healthy rats.  

 

Methods and Results: 

 

Nanocapsule suspensions containing trans-resveratrol (1 mg/ml) were prepared by interfacial deposition of the polymer. The pH 

values of the suspensions were determined and mean diameters (z-average), polydispersity and zeta potentials were measured 

using a Zetasizer® nano-ZS ZEN 3600 model. In attempt to evaluate if nanocapsules could improve the biodistribution of 

resveratrol, health 60 days-old Wistar rats were treated with free resveratrol or resveratrol-loaded lipid-core nanocapsules (5 

mg/Kg) for 14 days using intraperitoneal (i.p.) and gavage routes. The amount of resveratrol in the brain, the liver and the kidney 

was analyzed by high-performance liquid chromatography (HPLC). The lipid-core nanocapsules had a mean of 241±7 nm, 

0.16±0.03, -14.1±2.3 mV, and 5.2±0.3, for particle size, polydispersity, zeta potential, and pH values, respectively (n=6±S.D.). 

No physical changes were observed after 1, 2 and 3 months of storage at 25°C. Lipid-core nanocapsules showed high entrapment 

of resveratrol (99.89&plusmn1.36%, n=6) and displayed a higher resveratrol concentration (µg.g-1 tissue±S.D., n=5) in the brain, 

the liver and the kidney after daily i.p. (10.46&plusmn2.8, 23.11&plusmn4.9, 34.85&plusmn5.2, respectively) or gavage 

administration (4.57&plusmn1, 8.2&plusmn0.8,10.4&plusmn2.7, respectively) than that observed for the free resveratrol by i.p. 

(5.1&plusmn0.5; 3.5&plusmn1.7; 7.5&plusmn3.5, respectively - brain, p 

Conclusions: 

 

The lipid-core nanocapsules exhibited great resveratrol encapsulation efficiency. Resveratrol-loaded lipid-core nanocapsules 

increased the concentration of resveratrol in the brain tissue. Gastrointestinal safety was improved when compared with free 

resveratrol. Thus, resveratrol-loaded lipid-core nanocapsules may be used as an alternative potential therapeutic for several 

neurodegenerative diseases. 
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Objectives: 

 

The (-)-α-bisabolol is an alcohol commonly obtained from Matricaria chamomilla and species of the genus (Vanillosmopsis), and 

at doses of 100 and 200 mg/kg, was evaluated in ethanol-induced gastric lesions model aiming to investigate its gastroprotective 

effect microscopically and the relationship between the neutrophils migration, superoxide dismutase(SOD) activity and lipid 

peroxidation quantifying (Thiobarbituric Acid Reactive Substances - TBARS). 

 

Methods and Results: 

 

Male Swiss mice, (24-32g) were divided into four groups (n=6) and treated with vehicle (3% Tween 80 in distilled water), (-)-α-

bisabolol (100 and 200 mg/kg) or n-acetylcysteine (NAC 300 mg/kg), used as reference drug. These treatments were performed 

orally (p.o.). After 60 minutes of drugs treatment, each animal received absolute ethanol 0.2 ml orally (p.o.). Forty minutes later, 

animals were sacrificed, stomachs removed, opened by the greater curvature and washed with 0.9% saline for histopathological 

and biochemical analysis. Histopathological changes in the glandular stomachs were assessed following the criteria described by 

Laine and Weinstein (1988): 1- hemorrhagic damage (score 0-4), 2 - edema (score 0-4), 3 - loss of epithelial cells (score 0-3) and 

4-presence of inflammatory cells (score 0-3) with 14 total scores. SOD activity was determined by Sun, Oberley and Li (1998) 

based in the capacity of NBT photochemistry reduction. TBARS levels were quantified following Ohkawa et al, 1979 and the 

inflammatory process of gastric tissue was analyzed by neutrophils migration through the myeloperoxidase determination 

(Bradley et al., 1982). (-)-α-bisabolol was able to decrease gastric damage in response to ethanol: Healthy [1.5 (2.1)], Control [9.5 

(8-11) ]; Bis100 [3 (3-5)] *, Bis200 [2 (2-6)] *, NAC [2.5 (4.2)] *. Results are expressed as median (min-max). * p  

 

Conclusions: 

 

Thus, the (-)-α-bisabolol in the doses tested reduced the gastric lesions associated to ethanol administration, probably by reducing 

oxidative stress in the stomach and reducing neutrophil migration. Thus explains, at least in part, the gastroprotective action of 

this drug. 
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Objectives: 

 

Solanum lycocarpum St. Hill (SL) commonly known as “Lobeira” is a medicinal plant specie growing in the cerrado, a tropical 

ecoregion of Brazil. Diabetic mellitus is an important cause of end-stage renal disease. The aim of the present study was to 

evaluate the effect of the aqueous extract of lobeira on glycemia and renal function in diabetcs rats.  

 

Methods and Results: 

 

Diabetes mellitus model was induced by administering a single dose of alloxan monohydrate (150mg/kg, i.p.) in male wistar rats. 

Rats were deprived of food for 24 hours before induction of diabetes. After 3 days, rats with marked hyperglycemia (fasting blood 

glucose range of 220–260mg/100ml) were used. Aqueous suspension of the lobeira (0,2 g/5 mL) fruit powder was administrated 

by oral gavage once daily by 8 days.The groups were: control rats (before induction (C)), 3 days after induction (D1) and 30 

days after induction (D2). The D1 group was shared in non-treated (D1NT) and lobeira treated rats (D1T). The D2 group (D) 

was studied before (D2bT) and after 8 days of lobeira treatment (D2aT). Control and D1NT group received 5 ml of water by oral 

gavage once daily by 8 days. Animals were placed in metabolic cages for 24 hours with food and water, in the 3th, 11th, 30th, 

and 38th days after diabetes induction. Blood samples were taken from a vein tail puncture to evaluate glomerular filtration rate 

(GFR) by creatinine clearance, sodium clearance, potassium clearance and plasma glycemia. D1 rats presented higher glycemia 

compared to C group (165± 7.6 mg/dL, n=28 vs 630± 50.3 mg/dL in D1 group, n=13; p< 0.01). D1T and D1NT did not show 

any differences in glycemic values during the experimental period (8 days) (682.3± 73 mg/dL, n=4 vs 633,8± 79.2 mg/dL in 

D1NT group, n=3). Thirty days after aloxan-induced diabetes glicemic values were higher, but not different between groups 

D2bT and D2aT.The GRF of the diabetics groups D1T, D1NT and D2bT were higher that control groups (30.6± 10.3 dL/min, 

n=4; 27.4± 6.8 dL/min, n=3; D2bT was 39.9± 17.6 dL/min, n=4 vs 11.4± 3.1, n=28; respectively). The GRF of the D2aT group 

was not different of C group (11.4± 3.1, n=28 vs 12.6± 3.9 dL/min in D2aT group, n=4) but significantly different from D2bT 

(39.9 ± 17.6, n=4, p< 0.05). The sodium clearance results were similar to observed in GRF. There were no differences in 

potassium clearance between C and diabetics groups. Every diabetics groups presented significantly higher UF compared to C 

group (0.03± 0.003 dL/min, n=28. However, UF was not different among diabetics groups (D1T, 0.4± 0.1 dL/min, n=4; D1NT, 

0.4± 0.1 dL/min, n=3; D2bT,0.13± 0.01dL/min, n=4;and D2aT, 0.1± 0.01 dL/min, n=4).  

 

Conclusions: 

 

These results showed that aqueous suspension of the lobeira, at least in the dose used, do not have hypoglycemic effect. These 

preliminary studies show that the GRF of diabetics rat's treated with lobeira decreased but not the UF. These results showed that 

the lobeira has diuretic effects in diabetic rats. Further studies are necessary to clarify this effect and possible mechanisms 

involved in this effect.  
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Objectives: 

 

Bowdichia virgilioides Kunth (Fabaceae), popularly known as "sucupira preta" is used in folk medicine as anti-inflammatory and 

healing. However, there are few studies on its biological activity. Herein we evaluated the immunomodulatory effect of the 

aqueous extract of Bowdichia virgilioides in humoral and cellular immune responses. 

 

Methods and Results: 

 

Male Swiss mice (18-25g) were divided randomly into 5 groups (n = 8 per group). Animals were treated orally for 7 consecutive 

days, with the aqueous extract of Bowdichia virgilioides (EABv)-derived stem bark at doses of 2, 20, 200 and 400 mg/kg diluted 

in 200µL of saline (NaCl 0.9%), or saline (control group). To evaluate the peripheral immunomodulatory effect of the EABv, we 

performed total and differential leukocyte counts. Furthermore, hemagglutination antibody titer, phagocytic activity and 

lymphocyte proliferation assay. In all experiments, data are expressed as mean ± standard error. Oral administration of EABv 

resulted in a significant (p 

 

Conclusions: 

 

These results suggest that the aqueous extract of B. virgilioides-derived stem bark possesses a complexe immunomodulatory 

activity, acting upon innate and adaptive immune responses. 
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Objectives: 

 

Caulerpin is an alkaloid isolated from the lipoid extracts of Caulerpa racemosa collected in the Northeast of Brazil (Mar. Drugs. 

7:689, 2009). In addition, caulerpin may also be classified as an isoquinoline alkaloids with possible analgesic activity. Our group 

have demonstrated that antinociception could be explained, at least in part, by decreased peripheral nerve excitability. Therefore, 

this study aims to investigate the effects of caulerpin in the compound action potential (CAP) characteristics of rat sciatic nerve. 

 

Methods and Results: 

 



We performed ex vivo assays in the ischiadic nerve of male Wistar rats (n=4) to evaluate the effects of caulerpin (1.5 and 0.5mM) 

on CAP characteristics using a modified single sucrose-gap method. We analyzed the CAP parameters such as amplitude, 

velocity of depolarization and the depolarization time constant. Caulerpin had a significant effect on CAP amplitude with 

maximal effect at 30 minutes, reducing from 24.4±1.8mV to 18.0±2.0mV with 0,5mM and from 4.6±2.3mV to 0.9±0.6mV with 

1.5mM. The CAP velocity of depolarization was also changed by 0.5 and 1.5 mM of caulerpin, reducing from 30.4±4.0 to 

23.2±1.6V/s and from 34.9±6.3 to 1.6±1.1V/s after 30 minutes of incubation respectively. Both concentrations were significant to 

p 

 

Conclusions: 

 

Our data demonstrated the effectiveness of caulerpin in reducing the peripheral nerve excitability without altering the 

repolarization phase of the CAP. 

Keywords: Caulerpin, compound action potential, sucrose gap 
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Objectives: 

 

Simaba cuneata A. St. Hill. et Tul. (Simaroubaceae) is a tree species occurring in tropical and subtropical regions, commonly 

known as casca-de-santa and casca-paratudo. Free radicals are involved in some diseases due to oxidative damage to DNA, 

lipids, and proteins. Therefore, there has been an increased interest to identify antioxidant compounds with pharmacologically 

and low or no side effects. This work aimed to evaluate the antioxidant and polyphenol content of bast extracts from Simaba 

cuneata. 

 

Methods and Results: 

 

Bast of S. cuneata were collected from beach Catuama city of Goiana, Pernambuco- Brazil. S. cuneata bast were dried at room 

temperature for 7 days, finely powdered and used for extraction. The powder (1 g) was mixed with 10 mL of ethanol (SCE) or 10 

mL of methanol (SCM) by agitation of 3000 rpm for 15 min, then the extract was filtered through a Whatman Nº 1 filter paper. 

The supernatants collected were mixed in around bottom flask and concentrated at 45° C. The residue was kept at 20° C for 

future use. S. cuneata Ethanolic (SCE) and Methanolic (SCM) bast extracts were investigated for their antioxidant capacities by 

in vitro method hydrogen peroxide (Carcinogenesis, 10:1003-1008, 1989). The total polyphenols content was measured by Folin-

Ciocalteu method (J. Agric. Food Chem. 50:1619-1624, 2002). Both extracts showed high activities, being that the methanolic 

had the best results in antioxidant assay (p < 0.001). The methanolic extract oxidant activity tested by hydrogen peroxide radical 

scavenging assay at concentrations of 100, 75, 50, 25 and 10 µg / mL was dose-dependent effect. The reactive specie inhibition 

ability was very strong and the IC50 values were: 50 ± 0.9 and 25 ± 0.2 µg / mL to SCE and SCM, respectively, in hydrogen 

peroxide assay (standard gallic acid: 16.43 ± 1.2 µg / mL). These results can be explained by less polyphenols content found in 

this extract (1.36 ± 0.67 and 1.2 ± 0.72 mg Gallic Acid Equivalents / g to SCE and SCM, respectively). Accordingly in this study 

and other authors, a significant and linear relationship was found between the antioxidant activity and phenolic content, 

indicating that phenolic compounds could be major contributors to antioxidant activity. 

 

Conclusions: 



 

Our results showed that Simaba cuneata bast extracts displayed potent antioxidant and radical scavening properties. 

Keywords: Simaba cuneata, Antioxidant activity, Phenolic content 
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Objectives: 

 

Praxelis clematidea (Asteraceae) is a native specie to South America, and is commonly confused with species of the Ageratum 

genus. According to chemotaxonomic criteria (flavonoids), the species was selected for this study, as it has been attributed to 

several flavonoids relaxing activity observed in smooth muscles, including gastrointestinal, the aim of this work was to conduct a 

preliminary pharmacological screening and investigate the spasmolytic effect of ethyl acetate phase from the aerial parts of 

Praxelis clematidea (Pc-AcOET) in guinea pig ileum through an in vitro approach. 

 

Methods and Results: 

 

In all experiments were used guinea pig (Cavia porcellus, 400 and 500 g) all coming from the Central Biotery of UNIVASF. The 

anesthetized animals were euthanized by cervical dislocation followed by exsanguination in accordance with procedures 

approved by the Ethics Committee on Animal Research of UFPB (Protocol #0209/06). The animal were dissected, the organs 

were removed, cleaned and sectioned into pieces of 3mm and suspended individually by stainless steel rods and cotton yarn in 

organ bath chambers (10 mL) containing modified Krebs solution at a temperature of 37 °C and bubbled with carbogen mixture 

(95% O2 plus CO2 5%). Contractions and relaxations were monitored by isometric force transducers coupled to a digital 

acquisition system. All data was present in terms of mean ± SEM of half maximal effective concentration values (EC50) or in 

percentage of maximum relaxation effect. On the tonic phase of a second contraction induced by potassium chloride (KCl), 

histamine or acetylcholine (ACh), the ethyl acetate phase from the aerial parts of Praxelis clematidea (Pc-AcOET) was added 

cumulatively to the organ chamber (1 to 500 μg/mL) and relaxed (Emax = 100%), in a concentration-dependent manner (n = 3), 

40 mM KCl (EC50 = 14.85 ± 3.8 μg/mL), 10-6 M histamine (EC50 = 17.9 ± 7.3 μg/mL) and 10-6 M ACh- (EC50 = 59.4 ± 8.3 

μg/mL) induced tonic contractions. 

 

Conclusions: 

 

The fact of Pc-AcOET to relax guinea pig ileum pre-contracted by contractile agents used suggests that the Praxelis clematidea 

contains secondary metabolites with spasmolytic activity in gastrointestinal smooth muscle. 
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Objectives: 

 

After brain ischemia ATP can reach high concentrations and may act as a toxic agent, which causes cellular degeneration and 

death, mediated through P2X and P2Y receptors. In the present study, effects of the non-selective P2 receptor antagonist PPADS 

on memory deficits after permanent middle cerebral artery occlusion (MCAO) were investigated.  

 

Methods and Results: 

 

Male Swiss mice were divided into four groups (n=8): Sham operated (SO), MCAO, PPADS 0.1 or 1.0 nmols⁄1μL plus MCAO. 

PPADS or artificial cerebrospinal fluid (vehicle) were administrated by intracerebroventricular route through stereotaxic surgery 

10 min before MCAO (induced by electrocoagulation). Locomotor activity, working memory, object recognition and aversive 

memory were evaluated 72 hours after surgery. MCAO promoted a decrease of vertical exploratory activity and this effect was 

reversed by PPADS at dose of 1.0 nmols (numbers of rearings - SO: 19.6 ± 1.9; MCAO: 9.5 ± 1.8; MCAO + PPADS 1.0: 20.6 ± 

3.7, Kruskall-Wallis, p 

 

Conclusions: 

 

Blockade of P2 receptors by PPADS showed a significant protective effect on deficits memory which provide evidence for a key 

role of P2 receptors in the cerebral ischemia pathophysiology, albeit the P2 receptor subtype involved and their mechanism of 

action remain to be unraveled. 
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Objectives: 

 

The distinction of psychotic symptoms in manic bipolar disorder and schizophrenic patients for diagnosis is currently performed 

based on clinical criterion. However, the extensive discussion about possible limitations of these criteria and the increasing 

number of studies showing biochemical differences between the disorders instigate the search for a greater understanding about 

the pathophysiology of these disorders. To compare the serum BDNF levels between schizophrenic patients and bipolar disorder 

patients in psychosis and during stabilization..  

 

Methods and Results: 

 

We selected eight bipolar disorder patients during manic episode with psychotic symptoms and nine schizophrenic patients with 

severe psychosis, all of them enrolled at the Psychiatric Hospital São Pedro. Ten eutimic bipolar disorder patients, ten stable 

schizophrenic patients and eleven healthy controls, were selected from the sample database from the Laboratory of Molecular 

Psychiatry, Hospital de Clínicas de Porto Alegre. Patients with chronic medical comorbidity, pregnancy and substance abuse in 

the last week were excluded. Diagnoses were verified through the structured clinical interview (SCID-I). BPRS was applied for 

assessment of psychotic episode and BDNF levels were measured by sandwich ELISA. There was no statistical difference 

between groups regarding age (p = 0.574) and illness duration (p = 0.428). No statistically significant difference in BDNF levels 

was found between euthymic bipolar patients, manic bipolar patients, stable schizophrenic patients and control group. However, 

the BDNF levels showed a tendency to increase in schizophrenic patients with psychosis when compared with other groups. 

 

Conclusions: 

 

The difference in response of BDNF levels during psychotic presentation in this work reinforces the hypothesis that bipolar 

disorder and schizophrenia are distinct disorders that involve different pathophysiological mechanisms, even if the acute 

presentations of both are quite similar, predominantly in psychotic manic episodes. Nevertheless, it is still necessary to enlarge 

the sample for statistical evidence of the observed results. 
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Objectives: 

 

Both the cholinergic system and the purinergic system are involved in many physiological processes, including synaptic plasticity 

and learning and memory. Extracellular ATP acts as a signaling molecule and is inactivated by hydrolysis by ectonucleotidases. 

Piracetam, has been shown to improve cognitive function in animals and in human being, but its mode of action is still not 

completely known. In the present study, we investigate the effects of acute piracetam treatment in a model of pharmacological 

cognitive impairment achieved with scopolamine in rats, an antimuscarinic drug. We also investigate the effects of this treatment 

on changes in ectonucleotidase (ATP diphosphohydrolase) activity. 

 

Methods and Results: 

 

All animal procedures were approved by the Animal Ethics Committee from the Federal University of Santa Maria (protocol 

under number: 23081.018371/2006-94). Adult male Wistar rats (n=7-8 per group) were implanted with guide cannulae into the 

lateral ventricle (i.c.v.). Five days after surgery the animals were subjected to a training and, 24 h latter, to a test in a step-down 

inhibitory avoidance apparatus to evaluate memory. Sixty minutes pre-training the animals received vehicle (saline) or piracetam 

(0.02 μmol/5μl, i.c.v.) and immediately post-training received saline or scopolamine (1 mg/kg, i.p.). After memory testing, 

animals were decapitated to obtain the cerebral cortex and hippocampus. These structures were homogenized (1:10, w/v) with a 

buffer containing (mM): sucrose 320, hepes 5, EDTA 0.1 and centrifuged at 1,000×g at 4°C for 15 min to obtain the supernatant 

1 (S1). The S1 was layered into a column containing different gradients of Percoll (23%, 15% and 7%) and, afterwards, 

centrifuged to obtain the synaptosomes. After the collection, the synaptosomes were washed with pre-gassed (carbogen) 

cerebrospinal fluid (aCSF) containing (mM): NaH2PO4 1.25, NaH2CO3 22, MgCl2 1.8, NaCl 129, CaCl2 1.8, KCl 3.5, D-

glucose 10, pH 7.4. After that, the activity of the ectonucleotidase (ATP and ADP hydrolysis) was evaluated. Protein was 

measured by the Coomassie blue method according to Bradford (Anal Biochem 72: 248–54, 1976) using serum albumin as 

standard. Statistical analysis (two-way ANOVA) revealed a significant pre-training (piracetam or saline) by post-training 

(scopolamine or saline) interaction [F(1,26)=11.0; p< 0.01] for ATP and [F (1, 18) = 4.8; p < 0.05] for ADP hydrolysis, 

indicating that piracetam prevented the reduction of ectonucleotidase activity induced by scopolamine. Statistical analysis of ATP 

and ADP hydrolysis in cerebral cortex (two-way ANOVA) revealed no significant pre-training (piracetam or saline) by post-

training (scopolamine or saline) interaction [F (1, 20) = 1.1; p > 0.05] for ATP hydrolysis and [F (1, 20) = 0.2; p > 0.05] for ADP. 

Post hoc analysis indicated that in cerebral cortex scopolamine reduced 24% ATP hydrolysis but not ADP hydrolysis. 

 

Conclusions: 

 

These results show that piracetam prevent the amnesic effects and the reduction of ectonucleotidase activity induced by 

scopolamine in hippocampal synaptossomes of rats. 
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Objectives: 

 

Emotional content/context enhances declarative memory through modulation of encoding and/or retrieval mechanisms. At 

encoding, neurophysiological data have consistently demonstrated the subsequent memory effect in theta and gamma oscillations. 

Yet, the existing studies were focused on the emotional content effect and let the emotional context effect unexplored. We 

hypothesized that theta and gamma oscillations show higher power during the encoding of visual stimuli when delivered in an 

emotionally arousing context. 

 

Methods and Results: 

 

Twenty-five healthy volunteers underwent evoked potentials recordings using a 21 scalp electrodes montage. They attended to an 

audiovisual test of emotional declarative memory being randomly assigned to either emotionally arousing or neutral context. 

Visual stimulus presentation was used as the time-locking event. Grand-averages of the evoked potentials and evoked spectral 

perturbations were calculated for each volunteer. Evoked potentials showed a higher negative deflection from 80 to 140 ms for 

the emotional condition. Such effect was observed over central, frontal and prefrontal locations bilaterally. Evoked theta power 

was higher in left parietal, central, frontal and prefrontal electrodes from 0 to 340 ms in the emotional condition. Evoked gamma 

power was higher in the emotional condition with a spatial distribution that resembled the theta topography. 

 

Conclusions: 

 

Our results suggest that declarative memory enhancement for both emotional content and emotional context are supported by 

similar neural mechanisms at encoding. The early theta power increase could be related to an anticipatory state induced by 

auditory information processing that facilitates visual encoding in emotional contexts. Previous studies found different 

topography of brain activity, possibly due to the characteristics of the stimuli used. Finally, these results lead to questions about 

interaction between auditory and visual information processing. 

Keywords: Brain dynamics, Declarative memory, Emotionally arousing context, Evoked potentials, Evoked spectral 

perturbations 
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Objectives: 

 

On a conditional discrimination task subjects may learn to select a particular stimulus (a comparison stimulus) conditionally upon 

the presence of another stimulus (named sample). For example, subjects may learn to select B1, instead of B2, in the presence of 

A1, while they are expected to choose B2, instead of B1, when presented to A2 (subjects may learn the arbitrary relations A1B1 

and A2B2). In a symmetry test the former samples are presented as comparison stimuli, while the former comparison stimuli are 

presented as sample stimuli. Symmetry performance is shown when subjects, without training, do the “reverse” – they select A1 



when presented to B1 and select A2 when presented to B2 (relations B1A1 and B2A2). Such performance is said to be 

“emergent”, since it is not directly trained, but developed in the context of a particular reinforcement contingence. The 

development of arbitrary relations (trained or emergent) is necessary for the establishment of more complex skills, as symbolic 

behavior, involved in language and thinking. Such performances are typically shown in humans, while positive results in studies 

with nonhumans are still rare and controversial. The objective of the present experiment was to establish conditional 

discriminations and test for emergent symmetrical relations.  

 

Methods and Results: 

 

Two groups of honeybees Apis mellifera (20 bees each group) received a conditional discrimination training and a symmetry test 

in a T-maze apparatus. Visual stimuli were 12 X 12 cm drawings in blue, yellow, black and white horizontal pattern or black and 

white vertical pattern. In each training trial, the sample was presented in the entrance of the maze, whereas two comparison 

stimuli were presented in its end. A feeder containing a sugar solution was placed behind the stimulus defined as correct. The 

incorrect comparison gave access to an empty feeder. The feeders were replaced regularly in order to avoid orientation by scents. 

The first group of bees received training on the arbitrary relations Vertical-Yellow and Horizontal-Blue. Later, they were tested in 

an extinction condition for the emergent symmetrical relations Yellow-Vertical and Blue-Horizontal. The second group of bees 

received training on the relations Yellow-Vertical and Blue-Horizontal and then tested for Vertical-Yellow and Horizontal-Blue. 

Both groups received five daily training sessions and one test session. Over five training sessions (total of 2114 trials) the first 

group averaged 63,3% correct responses. On the symmetry test these bees averaged 51,7% correct responses out of 57 trials. On 

the training condition (total of 1574 trials), the second group averaged 62,8% correct responses. On the symmetry test, these bees 

averaged 47,4% correct responses out of 59 trials.  

 

Conclusions: 

 

This outcome gives support to previous studies showing that Apis mellifera are capable of learning arbitrary relations between 

stimuli. In addition, it suggests that this species will not respond to relations symmetrical to relations learned in a conditional 

discrimination training.  

Keywords: conditional discriminations, symmetry, honeybees, apis mellifera 
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Objectives: 

 

INTRODUCTION: Studies have shown that sleep deprivation affects acquisition and consolidation of memory, especially in 

tasks assessing emotional memory, such as contextual fear conditioning. However, the effects of sleep deprivation on memory 

extinction have been little explored. Memory extinction, in contrast to forgetting, is a new learning and involves acquisition, 

consolidation and recall of learned information. Moreover, this process is important for regulating emotional responses. The aim 

of this study was to evaluate the effects of sleep deprivation, both on acquisition and consolidation of memory extinction, on 

contextual fear conditioning. 

 



Methods and Results: 

 

METHODS: Wistar male rats were exposed to the contextual fear conditioning paradigm which consisted of inescapable foot 

shocks (5 shocks, 1 s each, 0.8 mA). Sleep deprivation (SD) was performed using the multiple platform method for 96 hours, 

while the Control (CTRL) group remained in the home cages and had normal sleep opportunity through the experimental period. 

In experiment 1, SD was performed before Test 1 and in experiment 2, after Test 1. In both cases, Test 1 was performed 7 days 

after training and Test 2, 7 days after Test 1. Freezing, rearing and grooming behaviors were assessed for each 30 minute test. 

RESULTS: In experiment 1, the Repeated Measures ANOVA followed by Tukey post hoc test, showed that sleep deprivation 

before the first reexposure to the context (Test 1) did not impair acquisition of memory extinction (24,08 ± 8,22 vs. 153,47 ± 

26,36; p < 0,001), but impaired the expression of freezing response on memory recall (216.04 ± 25.04 vs. 18.33 ± 7.95; p < 

0,001). Sleep deprivation also caused an increase in rearing behavior (11,79 ± 1,58 vs. 3,72 ± 1,23; p = 0,003). The repeated 

measures ANOVA showed a group effect between Tests 1 (p = 0,014) and 2 (p = 0,001) in this experiment. Test 2, compared to 

Test 1 in SD group. In experiment 2, sleep deprivation performed after Test 1, did not impair the consolidation of memory 

extinction (152,28 ± 27,72 vs. 122,44 ± 25,60; p = 0,998) and did not change rearing (0,78 ± 0,25 vs. 2,17 ± 1,75; p = 0,224) and 

grooming behaviours (15,56 ± 5,38 vs. 15,11 ± 6,33; p = 0,544). 

 

Conclusions: 

 

CONCLUSION: Our results suggest that SD may have caused the increase in locomotor activity in animals, affecting the 

expression of fear response (experiment 1). However, SD does not appear to affect learning, both on acquisition or consolidation 

of extinction memory, although a set of studies show that sleep deprivation impairs learning on contextual fear conditioning. This 

data suggest that the process of extinction may occur by distinct mechanisms from the original learning of this task. 

Keywords: sleep deprivation, memory extinction, contextual fear conditioning 
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Objectives: 

 

The maternal behavior in rats, a model for the study of postpartum depression and mother-infant relationship, is categorized as 

maternal behavior per se and maternal aggressive behavior. Considering the hormonal background, one may hypothesize an 

inverse correlation between these behaviors. Moreover, evidences have pointed to a relationship between sleep curtailment during 

pregnancy and the development of postpartum depression. Thus, this study aimed to investigate the correlation between 

aggressive and maternal behaviors and the effect of sleep deprivation on it. 

 

Methods and Results: 

 

Control (n=9) and sleep restricted (n=9) dam rats were submitted to behavioral tests in order to analyze aggressive and maternal 

behaviors at the postpartum day 5. The sleep restriction protocol consisted of submitting the animals to the modified multiple 

platform method during the whole pregnancy (6 hours of sleep per day for 21 days). The behavioral tests were the resident-

intruder paradigm and the latencies test. The first test allows to analyze latency, frequency and duration of maternal behaviors 

(nest building, maternal care, breastfeeding and nursing) and aggressive behaviors (frontal attack, lateral attack, boxing and 

submission). The latencies test allows investigating exclusively the maternal behavior by measuring the latencies to retrieve fist 



and last pup, nest building, and maternal care. The results relative to maternal behavior were correlated to those related to 

maternal aggressive behavior through a Spearman correlation matrix. The significance level adopted were p 

 

Conclusions: 

 

These results suggest that the lack of significant correlations on aggressive and maternal behaviors found in the sleep restricted 

dams might be related to the consequence of sleep loss over hormones associated to aggression and parental bonding. 

Keywords: sleep restriction, maternal behavior, aggressive behavior, pregnancy 
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Objectives: 

 

Since the blood viscosity (BV) is one of the most important factors determining blood flow, this study aimed to investigate the 

possible correlation between increased blood viscosity and reduction of regional Cerebral Blood Flow (rCBF) in healthy ageing. 

 

Methods and Results: 

 

Male subjects were distributed in two groups: “young”, aged 20-30 (n=27 volunteers), or “senior”, aged 60-70 (n=50 volunteers). 

Whole blood viscosity was obtained with a Wells-Brookfield Cone/Plate Viscometer. Cerebral blood flow was analysed by 

means of Single Photon Emission Computed Tomography (SPECT). The mean BV values were 3.28±0.43 mPa in the group of 

young volunteers and 4.33±0.73 mPa in the group of senior volunteers (t = -6.9, p 

 

Conclusions: 

 

Our results point to a close relationship between the two parameters analysed, BV and rCBF. The impairment in rCBF observed 

in the senior volunteers might be due to an increase in BV, among other factors. These findings suggest new possibilities for the 

treatment / prevention of brain ageing. 
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Objectives: 

 

Recently, we have reported that acute total sleep deprivation for 6 hours (TSD) immediately before test induces amnesia in male 

mice submitted to the plus-maze discriminative avoidance task (PM-DAT). While a major incidence of insomnia-induced 

cognitive impariments is reported by women, the present study aimed to investigate the effect of TSD on the retrieval of the PM-

DAT in female mice.  

 

Methods and Results: 

 

Three-month-old male or female Swiss mice were submitted to a training session in the PM-DAT. In this animal model, mice are 

exposed to a modified plus-maze in which, in the training session, they receive aversive stimuli (light and cold air blow) when 

entering the aversive enclosed arm (Av) – but not when entering a non-aversive enclosed arm (NAv). Simultaneously, they avoid 

the two open arms (OA) of the apparatus. In the test session, they must remember that the Av had been aversive and avoid it. 

Thus, learning and memory are evaluated by the time spent in the Av versus NAv in the training and in the test and in the retest 

sessions, respectively. Anxiety is evaluated by the percent time spent in the open arms (%TO) and motor activity is evaluated by 

the total number of entries in all arms of the apparatus (NE). Ten days after been trained in the PM-DAT, mice were total sleep-

deprived or were kept in the home cages (control group - CTRL). TSD was set from 7 a.m. until 1 p.m. and the gentle 

interference method (gentle handling) was employed. Immediately after the end of the TSD, mice were tested. Twenty days after 

been tested in the PM-DAT, mice were retested whitout TSD. In the traning session, two-way ANOVA test did not reveal any 

diferences between groups when learning was evaluated. Conversely, female mice displayed a higher basal motor activity when 

compared to male (T-test for independent samples). In the test session, three-way ANOVA followed by Duncan‟s test revealed 

that only female submitted to TSD did not discriminate the enclosed arms (Av x NAv), demonstrating retrieval deficits. One-way 

ANOVA and Duncan`s test for the percent time spent in the Av of the groups that discriminated the enclosed arms (M-CTRL, M-

TSD and F-CTRL) revealed that M-TSD and F-CTRL also displayed retrieval impairments. Considering motor activity, females 

– irrespective of of experimental condition (CTRL x TSD) – presented an increased motor activity. No differences were found 

concerning emotionality. In the retest, only F-TSD group had retrieval impairment. 

 

Conclusions: 

 

Our results demonstrated that acute total sleep deprivation for 6 hours – a more translational condition of sleep restriction – is 

more effective in inducing retrieval deficits of a discriminative avoidance task in female animals. 
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Objectives: 

 

Motor impairments of Parkinson‟s disease (PD) appear only after the loss of more than 70% of the DAergic neurons of the 

substantia nigra pars compacta (SNc). An earlier phase of this disease can be modeled in rats that received a unilateral infusion of 

the neurotoxin 1-methyl-4-phenyl-1,2,3,6-tetrahydropyrindine (MPTP) into the SNc. Though these animals do not present gross 

motor impairments, they rotate towards the lesioned side when challenged with DAergic drugs, like amphetamine and 

apomorphine. The present study aimed to test whether these effects occur because the drugs disrupt compensatory mechanisms 

that keep extracellular levels of dopamine in the striatum (DAE) unchanged. 

 

Methods and Results: 

 

This hypothesis was tested by an in vivo microdialysis study in awake adult male Wistar rats weighing 250-290g. They were 

implanted with probes in the right and left striatum. Undrugged rats did not present turning behaviour and their basal DAE did 

not differ between the lesioned and sham-lesioned sides. However, after apomorphine treatment, DAE decreased in both sides, 

but to a larger extent in the lesioned side at the time the animals started ipsiversive turning behaviour. After amphetamine 

challenge, DAE increased in both sides, becoming significantly higher in the non-lesioned side at the time the animals started 

ipsiversive turning behaviour. 

 

Conclusions: 

 

These results are in agreement with the hypothesis that absence of gross motor impairments in this rat model of early phase PD 

depends on maintenance of extracellular DA by mechanisms that may be disrupted by events demanding its alteration to higher 

or lower levels. 
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Objectives: 

 

Affective pictures drive the activity of brain networks and impact behavior, pointing to the direct link between emotions and 

movement. Specifically, the activation of an emotional network including amygdala, insula, midcingulate and supplementary 

motor area (SMA) has been demonstrated, especially for aversive stimuli. Given the pattern of its anatomical connections, the 

SMA could provide a pathway by which unpleasant emotions interact with motor planning. In the present study we employed 

functional magnetic resonance imaging (fMRI) to investigate the activation of SMA as a function of anxiety trait differences 

 

Methods and Results: 

 

22 participants (12 male, mean age of 26.61 years, SD = 4.72) performed an emotion discrimination task during viewing of 

neutral or mutilation pictures. Volunteers had to respond to the stimuli, pressing one of two keys if they judged the stimuli as 

unpleasant or neutral. We performed a whole brain voxelwise regression analysis on the mutilation vs. neutral contrast, using trait 

anxiety (STAI) as a regressor. This analysis showed a positive correlation (r = 0.75) between anxiety trait and SMA activity (p 

 

Conclusions: 

 

Collectively, the present results suggest that SMA may be a critical node for the integration of anxiety level and behavioral 

performance to discriminate aversive pictures. 
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Objectives: 

 

Maternal deprivation is known to result in long-lasting neurochemical, behavioral and brain structural effects. We investigated 

whether the cognitive aspects of these deficits might be related to the disruption of the histaminergic system in the brain in 

memory consolidation of aversive tasks. 

 

Methods and Results: 

 

Pregnant Wistar rats were individually housed and maintained on a 12:12 h light / dark cycle with food and water freely 

available. The mothers were separated from their pups for 3 h per day from postnatal day 1 (PND-1) to PND-10. To do that, the 

dams were moved to a different cage and the pups maintained in the original home cage, which was transferred to a different 

room kept at 32 ° C. After they reached 120-150 days of age, maternal-deprived and non-deprived male rats were submitted to 

pharmacological and behavioral studies. We show that when infused into the CA1 region of the dorsal hippocampus immediately 

after training in an inhibitory avoidance task, histamine induce a dose-dependent mnemonic effect in deprived rats without 

altering locomotors activity, exploratory behavior, anxiety state of the avoidance responses. Histamine (10mM/1µl per side) 



reverse cognitive deficit in deprived rats in avoidance consolidation test carried out 24 hrs after training session. The same 

histaminergic effect was mimicked by the histamine N-methyltransferase inhibitor SKF-91844 (10mM/1µl per side) as well as by 

the H2 receptor agonist Dimaprit (10mM/1µl per side) and it was blocked completely by the H2 receptor antagonist ranitidine 

(50mM/1µl per side). The promnesic action of histamine was unaffected by the H1 receptor antagonist pyrilamine (50mM/1µl 

per side), the H3 receptor antagonist thioperamide (50mM/1µl per side), and the NMDAr polyamine-binding site antagonist 

ifemprodil (50mM/1µl per side). When infused by themselves, the antagonists did not affect inhibitory avoidance memory 

consolidation. 

 

Conclusions: 

 

Several evidences suggest that brain histamine is involved in memory consolidation in the hippocampus. Our data indicate that 

deprived rats shows cognitive deficits in inhibitory avoidance when the subjects were tested 24 h after training session. But when 

given into CA1, histamine reversed the cognitive deficit through a mechanism that involves activation of H2 receptors. That 

findings suggest that maternal deprivation affects memory processing at adulthood and these memory impairment can be 

mediated by modification of the histaminergic system in the rat brain. 
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Objectives: 

 

Hepatic encephalopathy (HE), a disorder which arises from liver failure, leads to several problems including motor and cognition 

impairment. Animal models of HE have been extensively employed in order to study the mechanisms behind this disease. 

Impairment in locomotor activity and memory has been described in different rat models of HE; however, studies may be 

controversial. Therefore, the aim of this study was to evaluate the spatio-temporal organization of locomotor and exploratory 

behavior and memory in a rat model of HE, produced by bile duct ligation (BDL). 

 

Methods and Results: 

 

Adult female Wistar rats (180±13 g, 60 days) were kept in a controlled environment with food and water ad libitum. BDL rats 

had their common bile duct ligated by two ligatures and resected in between. The control group consisted in Sham-operated rats. 

Sixth weeks after surgery animals were subjected to the following behavioral tasks: open field, elevated plus maze, foot fault and 

object recognition. Subsequently, blood samples were collected and the livers were removed for biochemical and histological 

analysis, respectively. The plasma analysis showed that aspartate aminotransferase, alkaline phosphatase, bilirubin and gamma 

glutamyltransferase were significantly higher for the BDL rats, while that for albumin were decreased in the serum of the BDL 

rats when compared to the control group. Histological analysis of the liver sections stained with H&E showed marked ductal 



proliferation and picrosirius staining demonstrated an increase in collagen fibers in the samples of the BDL rats, whereas the 

control group exhibited normal parenchyma. For the open field task, the BDL rats exhibited decreased total distance traveled, 

increased total time immobile, smaller number of rearing, longer periods in the home base area and decreased time in the center 

zone of the arena, when compared to the control group. Moreover, the BDL and control groups did not present difference in the 

total number of entries made and in period of time spent in the open and closed arms in the elevated plus maze task. Also, it was 

not found difference between the BDL and control groups when performing the foot fault task. Regarding the object recognition 

task, the BDL rats showed an impaired short term memory when compared to the control group, while for long term memory 

both groups performed the task likewise. 

 

Conclusions: 

 

The BDL rats, which exhibited pathophysiological characteristics of chronic hepatopathy and HE, demonstrated disturbed 

spontaneous locomotor and exploratory behavior, which was a consequence of altered spatio-temporal organization of behavior. 

Also, BDL rats exhibited deficits in short-term memory for object recognition behavioral task. 
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Objectives: 

 

Neonatal hypoxic-ischemic (HI) encephalopathy can lead to severe brain damage and remains a frequent cause of neurological 

disorders in adulthood. Studies using the HI Levine animal model have indicated cognitive and motor deficits reported in rats. 

We have recently demonstrated that environmental enrichment (EE) is effective in recovery spatial memory impairments in rats 

submitted to neonatal HI. The aim of this study was to investigate the behavioral performance in the object-recognition and rota-

rod tasks of rats subjected to hypoxia-ischemia and exposed to enriched environment. 

 

Methods and Results: 

 

Pup rats 7 days-old were subjected to the HI procedure, which consists of a hypoxic-ischemic brain damage obtained by the 

combination of unilateral occlusion of right common carotid artery with subsequent exposure to hypoxia (nitrogen 92%; oxygen 

8%) for 90 minutes. Animals were divided in four groups(n:10 per group): CTSE: control maintained in standard environment; 

CTEE: control maintained in an enriched environment; HISE: HI in standard environment; HIEE: HI in an enriched environment. 

After weaning (at 22 days), rats were exposed to daily enrichment in a cage containing toys, running wheel and other objects with 

different shapes and textures, during 9 weeks (6 days a week, one hour per day). Each cage contained groups of 7 to 10 animals. 

Behavioral parameters were evaluated after the EE stimulation. When evaluating motor coordination, we used the rota-rod test 

with 3 minutes of habituation to the apparatus and after 24 hours were measured latency parameters of the first fall, number of 

falls (maximum of 3 falls) and the length of the animal in the apparatus. For analysis of declarative memory, we used the object 

recognition test, where the first phase the animal is exposed to two novel objects and after an interval of five minutes begins the 

second phase of the replacement of one of the objects (new object), thus allowing assessing the animal's ability to recognize a 

novelty in an environment that was previously presented. Statistical analyses were conducted using two-way analysis of variance 

(ANOVA) followed Duncan‟s test. Probability values less than 5% were considered significant. Considering the results of object-



recognition test, HI in standard environment group has smaller preference index when compared to all groups. There was no 

difference between HI enriched and control groups in the preference index of new object. These results indicate impairment in the 

recognition memory consequent to HI with recovery by the environmental stimulation. Results of the rota-rod test indicated that 

considering all evaluated parameters - latency to first fall, total falls and maximum time spent in the rota-rod apparatus – there 

was no difference between all groups. So neither lesion and nor environment resulted in significant effect.  

 

Conclusions: 

 

The present data stated that object-recognition memory was impaired in HI adult rats and recovered after stimulation in EE. 

Considering rota-rod test, no difference was found between control and HI adult animals. Since the rota-rod test is useful to 

evaluate balance and coordination, we can suppose that gross locomotor activity, in adult animals, is not impaired by the neonatal 

HI. 
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Objectives: 

 

Parkinsosn´s desease is a neurodegenerative disorder caused by the selective death of nigro-estriatal dopaminergic neurons. 

Cognitive, motor and affective impairments associated to Parkinson disrupt social, labor and family activities. Impairments in 

attention, memory, behavioral flexibility, as well as executive functions have also been reported (Neuroscience 156,830 2008). 

Behavioral flexibility is defined as the ability to change the behavioral output in order to adapt to a changing environment. The 

impairment in behavioral flexibility leads to changes in the time required to process information. It has been reported that 

enriched environment has a neuroprotective effect upon some clinical manifestations in animal models of Parkinson´s disease. In 

order to assess the precise effect of enriched environment on behavioral flexibility, rats microinjected with 6-OHDA in the 

substancia nigra (SN) were compared to saline microinjected rats in their ability to shift a behavioral response. The density of 

tyrosine hydroxilase positive cells was used as a marker for the neuroprotective effect of enriched environment on dopaminergic 

cells in the nigro-estriatal system. 

 

Methods and Results: 

 

Wistar male naïve rats, weighing 240 – 360g were used. Rats were anaesthetized with Ketamine (70mg/Kg) and Xylacine 

(10mg/Kg) and submitted to the excitotoxic lesion of substancia nigra (AP=3,7; ML=2,3; DV=7,6) by 6-OHDA (3ug/2ul per 

side) or sham surgery. Five days after recovery, rats in both groups (lesion and saline) were randomly assigned to standard or 

enriched environments for 21 days. Four groups were formed (saline-standard; n=10, saline-enriched; n=10, lesion-standard; 

n=10, lesion-enriched; n=10). After this period of time, rats were trained in a light discrimination selection task. In order to assess 

behavioral flexibility, after achieving at least an 80% of successful trials, the task was changed. In order to assess the behavioral 

effects of the excitotoxic lesion on motor system, the suspension tail test was carried out (t[8]=2,425; P=0,042). Our preliminary 

results showed significant differences between groups in the percentage of successful trials (F[3,9]=8,40; P=0,006). Among 

lesioned animals, those kept in the enriched environment showed a better performance (P 



 

Conclusions: 

 

Our preliminary results suggest that the enriched environment improves the behavioral performance in the acquisition of the 

discrimination task in rats submitted to the excitotoxic lesion of SN with 6-OHDA. In sham surgery rats the opposite effect was 

found i.e. a better performance was found in subjects kept in the standard environment. We expect that more precise conclusions 

could be drawn after the completion of the experiments and immunohistochemistry. 

Keywords: Parkinson, 6-OHDA, Flexibility, Enriched environment, Rat 

Financial Support: Grant FAPA - UNIVERSIDAD DE LOS ANDES 

 

 

 

Resumo:27-046 

ANXIETY, ALCOHOL DRINKING AND MOTOR ACTIVITY: WHAT ELSE LIES ON RAT CHROMOSOME 4? 
 

de Medeiros, G. F. ; Pereira, E. ; Granzotto, N. ; Corrêa, F. J. ; Cardoso, C. B. ; Ramos, A.  

Laboratório de Genética do Comportamento, BEG, UFSC 

 

 

 

Objectives: 

 

A QTL (Quantitative Trait Locus) on rat chromosome 4 has been found to affect locomotion in the central and aversive area of 

the open field (OF) test, which is considered to be an index of anxiety, in segregating F2 rats derived from an intercross between 

the inbred strains Lewis (LEW) and SHR (Mol. Psychiatry. 4:453, 1999). Subsequently, this region was shown to also influence 

ethanol consumption in these and other rat strains (Genes Brain Behav. 2:125, 2003; Genes Brain Behav. 5:441, 2006). The aim 

of this study was to isolate this QTL (named Anxrr16) and to investigate the nature of its behavioral effects. 

 

Methods and Results: 

 

After 10 generations of backcrossings, a homozygous congenic strain (named SHR.LEW-Anxrr16) was developed, with a 

segment of chromosome 4 (~27 cM, D4Rat172-D4Rat61) from the Lewis strain inserted into an SHR background. Because the 

original QTL had shown transgressive segregation, the Lewis alleles were expected to decrease even further the low levels of 

anxiety found in SHR rats. Ninety four rats (18-28/sex/genotype) were tested at 8-12 weeks of age in the OF, light/dark box 

(LDB), elevated plus maze (EPM) and activity cages (AC). The behavioral data were analyzed by a two-way ANOVA (for sex 

and genotype). Congenic SHR.LEW-Anxrr16 rats, when compared with SHR controls, displayed increased central (p 

 

Conclusions: 

 

Congenic SHR.LEW-Anxrr16 rats were even less anxious and more active than pure SHR rats. Locomotor differences seemed to 

be more pronounced in females than in males and did not disappear after a period of 45 min of habituation. Because SHR rats are 

also a widely used model of ADHD, the levels of attention and locomotion in totally familiar environments of the congenic strain 

shall be further investigated in order to determine whether the effect of this QTL is more related to anxiety or to ADHD. 
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Objectives: 

 

Random Number Generation (RNG) is a cognitive task that involves executive control in generating a sequence of numbers as 

randomly as possible, inhibiting common ascending or descending sequences and constantly updating information in working 

memory. Executive functions represent cognitive abilities related to optimizing cognition in novel circumstances but it is unclear 

whether executive tasks can be practiced without loss of sensitivity to this domain. In order to understand how task repetition 

(practice of the task) could affect executive domains we investigated changes in performance of different measures of executive 

functions, specifically updating and inhibition, with repeated administration of RNG in three different repetition schemes. 

 

Methods and Results: 

 

Forty-five volunteers (32 females) were tested four times using the Random Number Generation (RNG) - which yielded 4 

indexes of inhibition and 4 of updating. The volunteers were randomly distributed in 3 different repetition group protocols with 

15 individuals each: a) Four times along the day, with interval between evaluation of 3 hours (8h, 11h, 14h, 17h); b) Four times in 

a row, in a massive repetition protocol at 17h; c) Repetition on four sequential days at 17h. We used General Linear Models to 

analyze the effects of group/repetition schemes and practice (i.e. improvement in performance). The significance level adopted 

was 5%. No group effects were found, nor did group interact with practice, evidencing that the scheme of training did not affect 

learning of the task (ps>0.?). Practice effects were not found for the indexes of executive updating R (F3,111= 0,22, p=0,87), 

Coupon (F3,111=1,17 , p=0,32) and Mean Repetition Gap (F3,111=0,44, p=0,72), but participants improved scores with practice 

in the executive inhibition indexes TPI (F3,111=6,68, p 

 

Conclusions: 

 

The scheme of training did not affect the executive measures indicating that learning the RNG task is not altered by the time of 

the day nor sleep between the practice sessions. Practice did not affect all the executive measures equally, indicating that some 

executive tasks (in the present case, indexes of updating) can be repeated without loss of sensibility to this domain. Executive 

inhibition, though, improved with practice. 
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Objectives: 

 

The objective was to evaluate the performance of pigeons in a task offood localization, evaluating the spatial memory as function 

of the amount of training. This analysis is part of more general objective related with the analysis of cellular and molecular 

changes that accompany short- and long-term training. 

 

Methods and Results: 

 

Male pigeons (Columba livia), weighing about 450 grams, were used. After a period of 8 days of adaptation to the conditions of 

the vivarium, the animals underwent daily weighting during a period of 7 days to calculate their ad libitum weight. After that they 

had gradual reduction in the supply of food, with water ad libitum, until acquiring 80% ad libitum (experimental weight). The 

acquisition of spatial learning and memory was assessed by behavioral analysis in animals that received 7 sessions of training in a 

circular arena with one feeder located in each quadrant. Only one feeder had food covered with sand while the others were 

supplied with sand; the location of the feeder remained the same during all the sessions. The training session had 6 trials, each 

one beginning with the release of the pigeon in a different quadrant. Control pigeons were exposed to the arena with empty 

feeders. The response of choice was defined as orientation, approach and pecking at one of the feeders. The latency of the choice 

response gradually decreased during and between the experimental sessions. The decrease in the latency between the first and the 

second sessions was 5%; between the first and the seventh session was 82%. The number of correct choices increased inversely 

to the latency reduction: 20%, and 100%, respectively in the first, and seventh session. The control group expressed high 

occurrence of exploration but no choice response. The ANOVA for repeated measures indicated significant between groups 

difference in latency (p < 0.001), sessions (p< 0.001). The number of correct choices was significantly different between sessions 

(p < 0.001) and trials (p < 0.001). The Tukey-Kramer post hoc test revealed significant differences between the first and the 

seventh sessions (p < 0.05) but not between the first and the second sessions. 

 

Conclusions: 

 

We examined the effect of training in the spatial memory of pigeons in a task of choice of food location. Since in this 

experimental situation the feeder remained in one same location in all trials the latency data in session 2 indicate an initial process 

of acquisition of reference memory. As the training continued in successive sessions the performance of the pigeons improved 

and the correct feeder was reached within a very short latency, showing a well consolidated memory. The data evidence 

acquisition of spatial memory, demonstrating the efficiency of long-term training. They suggest that the comparisons of cellular 

and molecular changes occurring in the brain of the pigeon, mainly in the hippocampus, after initial training and long-term 

training may contribute to the understanding of spatial memory in pigeons. 
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Objectives: 

 

The A. nidulans genome encodes about 40 F-box containing proteins (FBPs) which are substrate adaptors for SCF1 (Skp1-

Cullin1-FBP) type E3 ubiquitin ligase complex. By functional screening based on the growth of 40 FBPs null mutants grown in 

the presence of 2-deoxyglucose (a toxic analogue of glucose) and xylose, we identified FbxA mutant as resistant to 2-

deoxyglucose and probably involved in the catabolite repression process. Here we cloned A. nidulans FbxA and examined its 

interaction with SkpA, the classical F-box-binding partner in SCF1 complexes. 

 

Methods and Results: 

 

For these studies, the DNA sequence corresponding to the fbxA first exon (wild-type, WT) was amplified from A. nidulans 

genomic DNA using specific primers. We also generated a truncated cDNA fragment of fbxA lacking the coding-sequence for the 

F-box domain (ΔF). PCR products were first subcloned into pGEX-4T-1 bacterial expression vector in-frame with the N-terminal 

Glutathione S-Transferase (GST) and then transferred into the mammalian expression vector pcDNA3. The DNA sequence 

corresponding to the gene encoding skpA was amplified from A. nidulans and subcloned direct into pCS2+MT mammalian 

expression vector in-frame with the N-terminal 6xMyc epitope tag. For interaction assays, tagged proteins were expressed in 

mammalian HEK293 cells after cotransfection of Myc6-SkpA with either GST-FbxA (WT) or GST-∆FbxA (ΔF). Lysates were 

subjected to GST pull-down-assay by using glutathione-Sepharose beads, and the Myc6-SkpA proteins were detected using an 

anti-Myc antibody. Wild-type FbxA, but not mutant version FbxA protein lacking the F-box domain was precipitated together 

with SkpA. 

 

Conclusions: 

 

We provide biochemical evidence that FbxA physically interacts with SkpA through its F-box domain. 
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Objectives: 

 

Ang II produces its vascular effetcs in mammalian species through interaction with angiotensin receptors called AT1 and AT2 

and in some vertebrates, like the snake Crotalus durissus terrificus (Cdt), with a pharmacologically atypical Ang II receptor 

subtype. AT1 receptor stimulation results in the vascular smooth muscle contraction through the activation of several intracellular 

signaling molecules, such as intracellular calcium, phospholipase C (PLC), D, A2 and protein kinase C (PKC). We have 

demonstrated, previously, that PLC and adenylylcyclase pathways were not involves with Ang II response in the snake Bothrops 

jararaca (Bj), but intracellular calcium and PKC are important molecules to the Ang II signal transduction in this snake. The aim 

of the present study was to evaluate the role of the cytosolic calcium and the PLC/PKC pathway in the vasoconstriction response 

induced by Ang II in the aorta of the snake Cdt. 

 



Methods and Results: 

 

Isometric tension induced by cumulative concentration-effect curves to Ang II (10-10 – 10-6 M) in the absence or in the presence 

of U73122 (PLC inhibitor), chelerythrine and GF109203X (PKC inhibitors) and SKF96365 [store-operated calcium channel 

(SOC) inhibitor] were obtained on aorta rings from the snake Cdt. The contribution of the extracellular calcium to 

vasoconstriction effect of Ang II was analysed by punctual (10-7 M) concentration of the peptide in Ca+2 – free physiological 

solution plus 1mM of EGTA (for depletes external Ca+2). U73122 (10µM, n=5) and chelerythrine (10µM, n=6) did not modify 

Ang II-induced contraction, while GF109203X (10µM, n=2) reduced the maximum response (Emax) in 31%. Our results also 

showed that depletion of the extracellular calcium strongly inhibited (71%) Ang II (10-7 M) – induced contraction. Moreover, 

blocking the store-operated calcium channel with SKF96365 (30µM, n=7) modify the Ang II cumulative curve and Emax is 

reduced in 40%. 

 

Conclusions: 

 

These data indicate that PLC pathway are not involved with Ang II-induced contraction in the aorta of Cdt, but suggest that PKC 

could contribute to this response, based on the GF109203X inhibition. Another signal transducer pathway must be involved in the 

PKC activation. Furthermore extracellular calcium has an important role in the contractile process, and SOC seems to participate 

of this mechanism. Like Bj, PKC and Ca+2 are also second messengers in the intracellular signal process activated by Ang II 

receptor in the aorta of Cdt. Although these results contribute to the knowledge of the signal transducer mechanism of the 

atypical Ang II receptor in these snakes, others intracellular signal pathways yet should be investigated. 

Keywords: Angiotensin II, Atypical AT receptor , Calcium, Phospholipase C, Vasoconstriction 
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Objectives: 

 

The aim of our study was to study the modulatory effect of IGF-1 (insulin like growth factor 1) on the proliferative effect of EGF (epidermal growth factor) observed in retinal 

cell cultures after different time intervals. 

 

Methods and Results: 

 

Lister Hooded rat pups (P0-P2) were killed by decapitation, their eyes removed and their retinae were dissected in a calcium and magnesium free salt solution (CMF). 

Following, the retinae were incubated in a 0,1% trypsin solution and triturated through a Pasteur pipette. The cells were plated in a density of 1,25x10
5
 cell/cm2 previously 

coated with 25µg/mL poly-L-ornithine. The cultures were maintained in control medium (medium 199, 5% FCS , 2mM glutamine and 100 μg/ml streptomycin + 100 U/ml 

penicillin) or in the presence of control medium containing IGF-1 (10ng/mL) and or EGF (0,1ng/mL). Cultures were incubated in a humidified atmosphere of 5% CO2 and 95% 

air at 37°C for different time intervals. The proliferative effect was evaluated by [methyl-3H]-thymidine incorporation (0,5µCi/ Petri dish). Cells were incubated for 60 min at 

37ºC in a humidified atmosphere of 95% air and 5% CO2. Cultures were washed four times with 2 ml 199 medium, at 37ºC to remove [methyl-3H]-thymidine that was not 

incorporated. The radioactivity was determined by liquid scintillation. Previous data for our group showed that both EGF and IGF-1 treatments increase the survival of retinal 

ganglion cells after 48h in culture. Our results show that a simultaneously treatment with IGF-1 and EGF, for 48 or 72h, decrease the proliferative effect induced by EGF 

[CT=100 (n=4); EGF/48h=183,47±21.49 (n=12);IGF-

1/48h=142,78±12,73(n=11);EGF/IGF1/48h=159,54±14,89(n=12)];[CT=100(n=8);EGF/72h=183,95±20,70(n=8);IGF1/72h=81,48±5,5(n=6);EGF/IGF1/72h=125,36±8,29(n=4)]. 

Conditioned medium obtained from cultures treated with IGF-1 for 72h also decreased the cell proliferation and the same effect was obtained with conditioned medium from 



control cultures CT=100(n=3); M.C/CT =73,66±8,52(n=9); M.C/IGF-I =76,01±8,95(n=9). 

 

Conclusions: 

 

Taken together our results show that IGF-I can modulate the effect of EGF on cell proliferation in a time dependent manner. These data suggest a possible role for IGF-1 

controlling the proliferation of retinal cell precursors during the normal development. 
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Objectives: 

 

ARHGAP21 is a Rho-GAP that complexes with Protein Kinase C zeta (PKCδ) and Focal Adhesion Kinase (FAK), controlling 

cell survival and behavior of F-actin dynamics, respectively. ARHGAP21 also modulates Cdc42 activity. Here, we studied the 

expression and localization of ARHGAP21, the effect of glucose on ARHGAP21, PKCδ, FAK, and Cdc42 expression and 

association in MIN6 cells. We also analyzed the role of ARHGAP21 on glucose-stimulated insulin secretion in pancreatic islets 

 

Methods and Results: 

 

ARHGAP21 expression and localization were measured by immunofluorescence. Cell expression (ARHGAP21, PKCδ, FAK and 

Cdc42), phosphorylation (FAKtyr397, FAKtyr925 and PKCδthr410), and immunoprecipitation (ARHGAP21/FAK, 

ARHGAP21/PKCδ) were analyzed by Western-Blot (n=3). MIN6 cells were cultured for 3 days at glucose (5.6 or 22 mM) or in 

the absence or presence of insulin (0.2U/ml). Phosphorylation and immunoprecipitation assays were performed with MIN6 cells 

exposed to 22 mM Glucose for 0, 5, 15 and 30 min. Pancreatic islets were isolated from neonatal mice, previously treated with 

1nmol ARHGAP21 anti-sense (AS) or mismatch (CTL) for two days and ARHGAP21, PKCδ, FAK and Cdc42 expression were 

evaluated (n=4). Insulin secretion (RIA) was measured in these islets after incubation at 2.8 or 16.7 mM glucose (n=8). We found 

that ARHGAP21 was located on the cytoplasm, especially close to plasmatic membranes. In MIN6 cells, 22 mM Glucose 

reduced the expression of ARHGAP21 (-32%) and PKCδ (-42%) but did not alter FAK and Cdc42, while insulin failed to affect 

any of these proteins. Glucose increased FAKtyr397 and FAKtyr925 phosphorylation but reduced ARHGAP21/FAK association, 

while impaired PKCδthr410 phosphorylation and augmented the ARHGAP21/PKCδ association. Islets from AS mice showed 

lower ARHGAP21 (-60%) and PKCδ (-50%) expression and higher Cdc42 (4-fold) expression. Islets from ARHGAP21 knockout 

mice secreted more insulin than control at 2.8 mM (0.39±0.12 and 0.12±0.02 ng/islet.h) and at 16.7 mm glucose (0.8±0.11 and 

0.31±0.07 ng/islet.h) 

 

Conclusions: 

 

ARHGAP21 plays a role in beta-cells secretory function probably through modulation of FAK and Cdc42 activity. As glucose 

controls ARHGAP21, FAK and PKCδexpression, phosphorylation and interactions, we suggest that this Rho-GAP modulates 

insulin secretion.  
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Objectives: 

 

The P2X7 receptor (P2X7R) is an important member of the purinergic receptor family, presenting an unique property: under 

physiological conditions this receptor opens channel that is permeable to small cations. However, the continued presence of ATP 

(> 100μM) converts this channel to a pore that is permeable to molecules up to 900Da. Currently, there are two main hypotheses 

described for the opening of P2X7R pore. The first one describes that the channel of the P2X7R when activated by extracellular 

ATP dilates gradually increasing its permeability and thus allowing the passage of molecules of approximately 900 Da. The 

second hypotheses describes that the P2X7R activation triggers the opening of a protein distinct from the receptor itself, being 

responsible for the pore opening. Although classically related to apoptosis and, more recently, to cell lysis, physiological 

activation of P2X7R has been implicated in many other aspects of cell function, including cell proliferation and cell-to-cell 

signaling. For the regulation of these distinct activities, this receptor has a complex process of intracellular signaling. In this 

context, there is in the lipid bilayer of plasma membrane microdomains rich in cholesterol, called lipids rafts, which play a role of 

organizing centers in signaling process in the cells membranes. Related to the data presenting here the aim of our work was to 

observe the functionality of P2X7R when lipids rafts are destabilized. 

 

Methods and Results: 

 

Macrophages isolated by peritoneal lavage of male swiss mice 4-5 weeks, weighing approximately 20 to 30g, were incubated for 

24 h at 37 ° C and 5% CO ₂. To evaluate this event, we performed experiments in cell permeabilization assays. The macrophages 

were treated with 0.1 mM - 10 mM MDC (Methyl-β-cyclodextrin for 15 minutes followed by stimulation with 1 mM or 5 mM 

ATP for 40 minutes with the addition of 50 ng/ml of the dye propidium iodide (PI). The experiment was visualized using a 

fluorescence microscope. We also performed experiments in patch-clamp - whole-cell configuration, in order to characterize the 

electrophysiological profile of these cells. We observed that the treatment with MDC caused a blockage of the uptake of PI by 

opening the pore associated with P2X7R. In addition, we observed that the MDC did not show toxicity when treated in the 

absence of ATP. 

 

Conclusions: 

 

Our results suggest that lipids rafts may be involved in the formation of the pore associated with P2X7R, so this could be used as 

a tool to understand the formation mechanism of this pore. 
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Objectives: 

 

Aim: 17&beta-estradiol (E2) induces structural and functional effects on hippocampus of adult female rodents. Female rats in 

late proestrus have 30% higher density at apical dendritic spines (J. Neurosci. 10: 4035, 1990), and 32% more synapses (J. 

Neurosci. 12:2549, 1992) than rats in estrus. Furthermore, E2 is involved in learning and memory (reviewed in Biochim. 

Biophys. Acta, 1800:1056, 2010.). Many of the actions of E2 in hippocampus are mediated via the classical nuclear estrogen 

receptors (ESRs), ESR1 (ER&alpha) and ESR2 (ER&beta), which interact with the estrogen response element to modulate gene 

expression. In addition to the nuclear-initiated estrogen signaling, membrane-initiated E2 signaling mechanisms play a role in 

neuronal excitability, signal transduction, cell death, neurotransmitter release and gene expression in the hippocampus (reviewed 

in Front Biosci. 16:1560, 2011). We now report the effects of E2-ESRs on PLC-mediated phosphoinositide hydrolysis in 

hippocampus during the different phases of the estrous cycle of adult rat. 

 

Methods and Results: 

 

Methods and Results: The total [3H]-inositol phosphate accumulation was measured, as previously described (Mol. Cell. 

Endocr. 160:17, 2000), in hippocampus obtained from rats in estrus and proestrus. E2 (1 nM) induced a rapid time-dependent 

increase of total [3H]-inositol phosphate accumulation in hippocampus. The maximum effect was observed at 1 min 

(31.50±3.15%, n=5 and 54.59 ±7.22% above basal levels, n=6, in hippocampus from rats in estrus and proestrus, respectively). In 

both experimental groups, the PLC inhibitor U73122 (10 nM) for 30 min decreased the total [3H]-inositol phosphate 

accumulation induced by E2 (1 nM, 1 min), indicating that PLC is involved in this intracellular signaling pathway. The total 

[3H]-inositol phosphate accumulation induced by 1-min treatment with E2 (1 nM) was also blocked by pretreatment with ESRs 

antagonist ICI 182,780 (1 nM) for 30 min, but not by G15 (1 nM, 30 min), a selective antagonist of G protein-coupled estrogen 

receptor 1 (GPER), suggesting that the classical ESRs are upstream component that regulate total [3H]-inositol phosphate in this 

rapid action. 

 

Conclusions: 

 

Conclusion: These results indicate that a rapid activation of the PLC-mediated phosphoinositide hydrolysis occurred in rat 

hippocampus after E2 stimulation, and this effect was mediated by ESRs. These rapid actions might be one of the key steps that 

mediate the estrogen-dependent activation of cellular events in the female rat hippocampus. 
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Objectives: 

 

The Na+,K+-ATPase are composed by two subunits (Alpha and Beta). The gamma subunit (FXYD2) is expressed only in kidney 

medulla. The dopamine is a hormone responsible for an increase in sodium excretion, that involves the Na+,K+-ATPase 

inhibition. This work demonstrate the effects of dopamine on Na+,K+-ATPase and Ca2+-ATPase (PMCA) in the presence of 

FXYD2. 

 

Methods and Results: 

 

We extracted FXYD2 from native Na,K-ATPase pig kidney preparation as described in (Arch. Biochem. Biophys. 505; 75, 2011) 

and the results were statistically evaluated with the Student´s t-Test, employing Sigma-Plot 8.0 program. We showed that 

dopamine can decrease Na+,K+-ATPase from pig kidney medulla about 20% and the addition of FXYD2 reversed this inhibitory 

effect, increasing the activity of the enzyme by 71% in comparison to control without dopamine. The phosphorylation of 

Na+,K+-ATPase by endogenous PKA and PKC decreased this enzyme activity up to 90%. PKC and PKA inhibitors 

(chelerythrine and H-89, respectively) also protect the Na+,K+-ATPase from dopamine inhibition and we didn‟t observe any 

additional protection when the FXYD2 was added. When Ca2+-ATPase was analyzed, we were unable to detect any significant 

alteration in activity of this enzyme. However, in the presence of calmodulin and dopamine, the FXYD2 is not able to activate 

Ca2+-ATPase. Moreover, in the absence of calmodulin, the FXYD2 increased in two times the activity of Ca2+-ATPase, this was 

not observed in the absence of dopamine. 

 

Conclusions: 

 

In this work we showed that the FXYD2 seems to have an important participation on hormonal signal by dopamine, because this 

peptide can reverse the Na+,K+-ATPase inhibition by this hormone. We also conclude that the FXYD2 disturbs PKA and PKC 

signal induced by dopamine. We can suggest that the FXYD2, in the presence of dopamine, could interact in a region of the 

enzyme which transmits alterations to the calmodulin site on PMCA, because the influence of this peptide in this condition is 

different when the enzyme is in the absence of dopamine. 
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Objectives: 

 

Basic fibroblast growth factor (bFGF) is a cytokine involved in proliferation, differentiation, migration and survival of a broad 



spectrum of mesodermal and neuro-ectodermal cell types. The effect of bFGF on proliferation and differentiation has also been 

shown in different areas of the central nervous system, including the retina. The aim of this study was to investigate if the 

proliferative effect of bFGF on rat retinal cells could be regulated by Interleukin-2 (IL-2) and Neurotrophin-3 (NT-3) treatments 

 

Methods and Results: 

 

Rat retinal cells (P0-P2) were dissociated and plated in Petri dishes (1.25 x 10
5
 cells/cm

2
) previously coated with poly-L-ornithine 

(25 μg/ml). Cultures were kept for different periods of incubation at 37
o
C in an atmosphere of 5% CO2 and 95% air. bFGF, NT-3 

and IL-2 were administrated at different concentrations. The cellular proliferation was evaluated by the [methyl- [
3
H]-thymidine 

incorporation assay. Bromodeoxyuridine (BrdU) labeling and immunocytochemistry were used to identify the cell type dividing 

in cell culture stimulated by bFGF. Cultures treated with 25 ng/mL bFGF for 48h presented a marked increase of BrdU-positive 

cells compared to control cultures. The morphology of BrdU-labeled nuclei (elliptical) indicates that the glial cell was the most 

representative cell type proliferating. To asses a possible role of IL-2 on retinal cell culture proliferation we first treated them 

with different concentrations of this cytokine and after 48h we evaluated the [
3
H]-thymidine incorporation. IL-2 did not induced a 

increase in cell proliferation [CT=100%; 5 U/ml IL-2 =104,4%±3,7; 25 U/ml IL-2 =103,8±5,42; 50 U/ml IL-2=105,8±9,6; 100 

U/ml IL-2=106,1±11,5; n=11]. However, when cells were co-stimulated with 50 U/ml IL-2 and 25 ng/ml bFGF, we observed a 

potentiation of 30% in bFGF effect [CT=100%; 25 ng/ml bFGF=181,3±16,7; 50 U/ml IL-2 =84,2 ±3,4; F/IL-2=236,9 ±9; n=16]. 

In contrast to IL-2, 50ng/ml NT-3 was able to increase cell proliferation about 50% compared to control [CT=100%; 5ng/ml NT-

3=127 ±17,9; 25ng/ml NT-3=127,1 ±19,7; 50ng/ml NT-3=156,5±9,9 n=6]. Interestingly, the bFGF effect was partially inhibited 

by 50ng/ml NT-3 co-stimulation for 48h [CT=100%; 25ng/ml bFGF=197,5±; 50ng/ml NT-3=144,5±11,6;F/NT-3=153,8±15,4; 

n=6] 

 

Conclusions: 

 

Our data suggest a possible role of IL-2 and NT-3 controlling the responsiveness of retinal cells to bFGF during the development. 
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Objectives: 

 

Activation of P2Y receptors by nucleotides (ADP and ATP) induces the proliferation of chick retinal cells in culture through 

activation of PLC, PKC, MAPK and PI3K/AKT signaling pathways (Intl. J. Dev. Neurosci. 20: 21-27, 2002 and Intl. J. Dev. 

Neurosci. 28: 503, 511, 2010). Since a cooperative interaction between nucleotides and growth factors have been previously 

described (Invest. Ophthalmol.Vis. Sci. 44: 1211-1220, 2003), we investigated here whether the mitogenic effect of ADP in 

retinal cell cultures was dependent on the transactivation of EGF receptors. 

 

Methods and Results: 

 

Methods: Retinal cells were obtained from retinas of 7-day-old chick embryos and cultured for 1 or 2 days. Cell proliferation was 

estimated by the incorporation of [³H]-thymidine in cultures that were treated with ADP, EGF and/or inhibitors for 24 h. The 



phosphorylation state of ERKs and of the EGF receptor was determined by western blot analysis using specific antisera. The cell 

viability was estimated by MTT assay. Results: No significant increase in [³H]-thymidine incorporation was observed when 

retinal cultures from 7-day-old embryos were incubated with 100 ng/mL of EGF for 24 h (Basal = 100±7.32%; EGF = 

128±9.76%; n=3). However, the previously described increase in [³H]-thymidine incorporation induced by 250 µM ADP was 

prevented, in a dose-dependent manner, by the concomitant incubation of the cells with AG1478, a potent inhibitor of EGF 

receptors (Basal = 635.3±57.16; ADP 250 µM = 1362±124.1; AG1478 0,25 µM = 765.3±114.9; AG1478 0,25 µM + ADP = 

1523±161.6; AG1478 2,5 µM = 469.0±23.34; AG1478 2,5 µM + ADP = 860.7±172.4, AG1478 5 µM = 446.8±38.20; AG1478 5 

µM + ADP 567.1±81.33; n≥3). An increase in the levels of phosphorylated EGF receptors was observed in cultures that were 

treated with ADP or EGF for 5 min. Since metalloproteases was implicated on the transactivation of EGF receptors by G protein-

coupled receptors, the effect of inhibitors of this enzyme was investigated. Accordingly, treatment of retinal cultures with the 

increasing concentrations of the general metalloprotease inhibitor SB-3CT inhibited the incorporation of [³H]-thymidine induced 

by ADP ( Basal= 100±9,9%; ADP 250 µM = 262.4±29.86%; SB-3CT 5 µM = 125.5±7.0%; SB-3CT 5 µM+ ADP = 

260.8±40.30%; SB-3CT 10 µM = 122.2±14.74%; SB-3CT 10 µM + ADP = 122.4±15.2%; n≥4) All inhibitors did not affect the 

viability of the cultured cells. While an increase in ADP-induced phosphorylation of ERKs was observed in the cultures, no 

decrease in the phosphorylation of these enzymes was observed when cultured cells were incubated with ADP in the presence of 

the metalloprotease inhibitor SB-3CT or the EGF receptor inhibitor AG 1478. 

 

Conclusions: 

 

Our results suggest that the ADP-induced proliferation of retinal progenitors in culture is associated with the transactivation of 

EGF receptors that probably occurs through the activation of metaloproteases. 
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Objectives: 

 

Several studies have associated P2X7R, expressed in macrophages, to the death of M. tuberculosis by different mechanisms. 

Some studies have suggested that polymorphisms in P2X7R gene may affect susceptibility or resistance to Tuberculosis, but this 

feature seems to have an ethnic distribution. Considering that there are no studies in Brazil showing this relationship and taking in 

account that the TB is the second cause of death from infectious diseases, the study of interactions between the P2X7R and this 

pathogen becomes a priority. Therefore, the aim of our study is to find polymorphisms in the P2X7R of mononuclear cells in 

patients with TB, within a population from Rio de Janeiro (patients of the Hospital Evandro Chagas - Fiocruz). 

 

Methods and Results: 

 

The polymerase chain reaction and further addition of a restriction fragment length polymorphism (PCR-RFLP), specific for each 

Single-Nucleotide Polymorphism (SNP) were the technique used. To confirm the products of PCR-RFLP and to determine others 

polymorphism at the P2X7 gene we will perform automated sequencing. Once the presence of polymorphisms has been 



identified, functional tests, in vitro, will be carry out to verify the alterations in the receptor function that could be related to 

susceptibility or resistance to disease. This project is part of a study already approved by the ethics committee CEP-

IPEC/FIOCRUZ, whose number is 2239.0.000.009-0 protocol. At this moment we have analyzed two SNP (762T/C and 

1729T/A) with the addition of two different enzymes: HINC II and BtsCl, respectively. The enzyme HINC II, cleaves at the site 

5'...GTY'RAC…3' and 3'...CAR,YTG...5', when activated at 37° C for 1 hour. The presence of the fragments 80pb and 46pb 

indicate an homozygous CC, while the heterozygous CT presents three fragments, 126bp, and 80bp 46bp and the homozygous 

TT presents only the uncut product of 126bp. Different from BtsCl, the HINC II cleaves at the site 5'...GGATGNN'...3' and 

3'...CCTAC,NN…5' when subjected to 50° C for 1 hour. The presence of the uncut product 138bp, indicates TT genotype, while 

the fragments 98bp and 40bp indicates an homozygotes genotype AA and the heterozygote TA had all three bands; 138bp 98bp 

and 40bp. As result, we observed that the distribution of the SNP -762 for 81 patients is 14 homozygotes TT (17.28%), 54 

heterozygotes CT (66.66%) and 13 CC homozygotes (16.04%). However, for the SNP 1729 only one patient had the genotype 

heterozygote TA (1.23%) while 80 patients had the homozygote AA (98.76%). 

 

Conclusions: 

 

From these findings we can suggest that this SNP has a high frequency in our population. We are currently analyzing another 

SNP (1513A/C). The sequencing of whole samples will be performed to confirm the presence of all SNP and possibly find a new 

one. After the described results, tests will be conducted to verify if these SNP can modify the main functions of the receptor. This 

study revealed a significant association of P2X7 -762 and 1729 SNP with PTB in Brazilian population which can be possible 

used, in the future, as biomarkers for identifying individuals at high risk of developing TB. 
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Objectives: 

 

LASSBio-881 was identified as a new antinociceptive and anti-inflammatory molecule. This substance is an N-acylhydrazone 

capable of mimicking the fraction of bis-allylic unsaturated fatty acids and amides, such as the endocannabinoid anandamide. 

Furthermore, in a model of specific binding in CB1 receptors of mouse brain, LASSBio-881 was able to displace the radioligand 

at a high rate, indicating that its antinociceptive action could be mediated by these receptors (Bioorg. & Med. Chem., 15: 2421, 

2007). However, the nature of the interaction between LASSBio-881 and CB1 receptors is not known. This study was designed to 

clarify whether LASSBio-881 is an agonist or antagonist of CB1 receptors. 

 

Methods and Results: 

 

The molecular nature of this interaction was evaluated via heterologous expression of the mouse CB1 receptor in Xenopus laevis 

oocytes and electrophysiology. The oocytes were obtained from adult female frogs of the species Xenopus laevis maintained in 

the amphibian facility of Instituto de Ciências Biomédicas/UFRJ, through a partial ovariectomy. The oocytes were separated into 

small clusters with the aid of a forceps and subsequently were treated with collagenase to remove the follicular layer. Then 

mature healthy oocytes were selected and injected with cRNAs of mCB1 and two subunits of K+ channels (Kir 3.1 and 3.4), with 



the aid of a microinjector. After the injection, cells were kept in a 17oC incubator for about 5 to 7 days to allow full expression. 

For electrophysiology, oocytes were kept in a small volume chamber and impaled with two recording electrodes. The membrane 

potential was held at -70 mV and the oocytes were bathed in a saline solution containing high potassium (70 mM). First we tested 

whether LASSBio-881 was capable of activating CB1. We found that, even in the higher concentration tested, LASSBio-881 

could not activate CB1. On the contrary, LASSBio-881 by itself was able to decrease the basal current of oocytes. Then oocytes 

were stimulated with increasing concentrations of the endocannabinoid anandamide to obtain a concentration-response curve, 

normalized by the response to the potent cannabinoid agonist WIN 55212-2 (1 &muM). Anandamide is an agonist of the CB1 

receptor with an EC50 of 86.93 nM. In addition, 10 &muM LASSBio-881 was able to inhibit in approximately 60% of the 

current generated by 100 nM anandamide (P=0,007, paired t test, n = 4 oocytes).  

 

Conclusions: 

 

LASSBio-881 could not activate CB1 and diminished its basal activity and anandamide-stimulated currents, thus suggesting it is 

an inverse agonist/antagonist at CB1. Thus, its antinociceptive action is probably not mediated by the cannabinoid system. We 

will expand this study to characterize this molecule as a competitive/non-competitive antagonist. 
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Objectives: 

 

This study aims to evaluate the participation of adenosine receptors and subunits of NMDA receptors on the protection evoked by 

NMDA against QA-induced seizures. 

 

Methods and Results: 

 

Male adult albino CF-1 mice received subconvulsive dose of NMDA (75 mg/kg, i.p.) or saline (NaCl 0.9g%; i.p.) and were 

observed about 30 minutes. After 24 hours was administered QA (36.8 n mol; i.c.v) and were observed for behavior change in the 

animals. The animals were killed 24 hours after injection of QA and the cerebral cortex and hippocampus were removed for 

analysis by western blot. All animals received only QA have convulsioned. The treatment with NMDA did not have effect per se. 

The animals preconditioned presented showed minor incidence of seizures after the QA administration, with 53.8% of protection 

(P < 0.05). The antagonist of adenosine A1 receptors, CPT, blocked the neuroprotection evoked by preconditioning when it was 

administrated just after or 6 hours after QA. The antagonist of adenosine A2A receptors, ZM241385, did not have effect on 

neuroprotection. The subunits NR1 in the hippocampus presented a decrease in the content in those animals pretreated with 

NMDA that convulsioned after injection of QA (P < 0.05). The content of NR2A subunit did not alter at brain from any animal 

group. 

 

Conclusions: 



 

The present results indicate that NMDA preconditioning protects animals against QA-induced seizures with participation of 

adenosine A1 receptors at the beginning of preconditioning and hours after it was began. Besides, we suggest that decreasing of 

expression of NR1 subunit at hippocampus contributed to neuroprotection, probably due a reduction at the total of NMDA 

receptors at plasmatic membrane. 
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Objectives: 

 

Ouabain is a digitalic steroid hormone that classically inhibits Na+, K+ - ATPase activity. However, it has been well 

demonstrated that ouabain also stimulates different intracellular pathways through protein-protein interactions. Data from 

literature shows the effect of ouabain controlling growth, proliferation and cell survival. Interleukin-1beta (IL-1b) and Tumoral 

Necrosis Factor -alpha(TNF-a) are pleiotrophic molecules, conventionally regarded as pro-inflammatory cytokines. Nevertheless, 

it is also known that these interleukins, used at very low concentrations, increase neuronal survival and differentiation. The aim of 

this work is to study the involvement of IL-1b and TNF-a in the trophic effect of ouabain on neonate rat retinal ganglion cell 

(RGC) survival, kept in culture for 48h. 

 

Methods and Results: 

 

Within the first 24h after birth Lister Hooded rats were anesthetized by hypothermia. One ìL of a solution of 10% HRP in 2% 

DMSO was then injected into each superior colliculus. After 16h of HRP injections animals were killed, their retinas dissected, 

treated with 0,1% trypsin and dissociated by trituration. Cells were plated in coverslips and kept in complete 199 medium for 4h 

or 48h at 37 degrees Celsius in an atmosphere of 5% CO2/95% air. The presence of HRP in the cytoplasm of RGC was revealed 

according to the protocol of Mesulan. Cells were fixed with a mixture of aldehydes in sodium phosphate buffer (0,1 M), the 

coverslips were washed in phosphate buffer and reacted with tetramethylbenzidine. Our results show that the effect of ouabain on 

RGC survival is completely abolished by treatment with anti-IL-1â and anti-TNF-á antibodies [CT 4h: 100%; CT 48h: 

48,90%±3,38%; ouabain (OUA): 105,99%±1,12; anti-IL-1â (0,1 µg/mL): 50,59%±3,89%; OUA/ anti-IL-1â: 46,15%±1,37; anti-

TNF-á (0,1 µg/mL): 54,20%±3,71; OUA/ anti-TNF-á: 47,64%±1,90; n=4-9]. It is interesting to note that treatments with IL-1â or 

with TNF-a increase the survival of RGC [CT 4h: 100%; CT 48h: 57,24%±3,1%; IL-1b (5 ng/mL): 78%±2,7%; n=7-9], and [CT 

4h: 100%; CT 48h: 47,04%±1,09%; TNF-a (0,5 ng/mL): 89,84%±1,63%; n=4], respectively. We also observed a synergistic 

effect on RGC survival when we used both cytokines simultaneously [CT 4h: 100%; CT 48h: 50,50%±1,47%; IL-1b(1,25 

ng/mL)/ TNF-a (0,25 ng/mL): 95,62%±1,28%; n=4-7].  

 

Conclusions: 

 

Our results show that the effect of ouabain on RGC survival is mediated by IL-1b and TNF-a. This evidence indicates that 

ouabain is able to stimulate an intricate network involving different cytokines responsible for RGC survival in retinal cell 

cultures. 
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Objectives: 

 

Laminin is a glycoprotein of the extracellular matrix known to form polymers both in vivo and in vitro. The polymerization state 

and the structure of the polymers formed affect the biological response to the protein. In the last years, we have shown that 

polylaminin (polyLM), a polymerized form of laminin obtained upon pH acidification, stimulates neurite outgrowth of neurons in 

vitro and promotes axonal regeneration after spinal cord injury in vivo. Here, we investigate the signaling events involved in 

polyLM recognition. 

 

Methods and Results: 

 

Single cell cultures of E14 cortical neurons were used to investigate the cellular signaling in response to polyLM. Cells were 

platted on either polyLM or on regular laminin (rLM) and cultivated at different conditions as indicated. Quantification of 

intracellular cAMP revealed that cells cultivated on polyLM presented higher basal levels of this second messenger when 

compared to cells platted on rLM. Addition of the adenyl cyclase inhibitor SQ 22536 or of the PKA inhibitor H89 reduced the 

average neurite length by 70% and 50%, respectively only on polyLM. On the other hand, forskolin or IBMX, which increase the 

concentration of cAMP, do not affect neurite outgrowth on polyLM but increases the average neurite length in 30% on rLM. 

Addition of a blocking antibody against β1 integrin completely abolished neurite outgrowth on polyLM, while it does not affect 

the response to rLM.  

 

Conclusions: 

 

Our results show that neurons activate distinct signaling pathways on polyLM and rLM and implicate the unexpected 

involvement of cAMP, PKA and β1 integrin in the response to polyLM.  
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Objectives: 

 

Bladder cancer is the most prevalent tumor in the genitourinary tract. Kinins exert multiple biological effects by activating two 

subtypes of G protein-coupled receptors, known as B1 (B1R) and B2 (B2R) (Breast Cancer Res Treat. 118: 499, 2009). B2R are 

ubiquitously and constitutively expressed, whereas B1R are generally not expressed under normal conditions, but undergo 

marked up-regulation after cell injury and stress (Trends Pharmacol Sci. 27: 646, 2006). The present study was conducted to 

assess the functional role of kinin B1R and B2R in human bladder T24 cancer cells. 

 

Methods and Results: 

 

T24 cells (human grade 3 transitional bladder carcinoma) were obtained from ATCC. The cells were cultured in RPMI/10% FBS, 

under ideal conditions. The cells were seeded in 24-well plates at density of 1×104 cells/well, and incubated with selective kinin 

receptor agonists and antagonists. Their effects were examined on in vitro cell growth, by cell counting on hemocytometer. The 

incubation of the selective B2R bradykinin (BK) and B1R des-Arg9-BK agonists (1 to 100 nM) induced a marked increase of 

T24 cell proliferation. The maximal increase of cell proliferation was 39±6% and 38±12%, for BK and des-Arg9-BK, both at the 

10 nM concentration. Of high interest, the incubation of the selective B2R HOE 140 or B1R SSR240612 antagonists (1 to 100 

µM) caused a concentration-related inhibition of T24 proliferation activity, with maximal inhibitions of 30±4% and 63±4%, at 

100 µM and 30 µM, respectively. 

 

Conclusions: 

 

Our results indicate that B2R and B1R might well represent biological markers of bladder cancer progression. It is tempting to 

suggest that selective B2R and B1R antagonists might be potential therapeutic alternatives for bladder cancer control. Further 

studies are being conducted in order to determine the expression profile of kinin receptors in bladder cancer cells with different 

grades of malignity. 
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Objectives: 



 

6-phosphofructo-1-kinase (PFK) is a calmodulin (CaM)-binding protein that plays a key role on the regulation of glycolysis. Each 

PFK monomer binds two CaM molecules inducing the dissociation of the active tetrameric conformation of the enzyme into 

dimers, thus inhibiting it. Recently, we have reported that the binding of one CaM per PFK monomer promotes the dimerization 

of the enzyme although maintaining its full catalytic activity. The present work aims to understand the regulatory role of these 

active PFK dimers induced by CaM. The aim of this work is to investigated the role played by calmodulin in 

phosphofructokinase regulatory mechanisms.  

 

Methods and Results: 

 

Purified PFK (PFK-M)activity was assessed through the radiometric method. PFK activity inhibition by ATP (5 mM), citrate or 

lactate is abolished in the presence of CaM, decreasing PFK affinity for its substrate, fructose-6P, however maintaining activity 

similar to PFK tetramers. CaM induces a decrease in the PFK affinity for fructose-6P with a Km rising from 0.015 to 0.031 mM 

(p < 0.05 t-test student). Intrinsic fluorescence measurements revealed that CaM doesn‟t alter PFK tertiary structure. CaM also 

interferes within PFK/f-actin association. PFK also interacts with f-actin, increasing the activity of the enzyme. Assays of 

cossedimentation and catalytic activity demonstrated, respectively, that CaM interfers in the association and activity of PFK with 

f-actin. CaMKII can bind PFK, an effect abrogated upon the presence of CaM,suggesting a same binding site.  

 

Conclusions: 

 

Under all the conditions tested CaM induces the formation of PFK dimers, supporting that these CaM-bound dimers are active 

and less susceptible to inhibition by allosteric ligands. In the end, we suggest that CaM binding to PFK,which is stimulated by 

Ca2+, represents an important way to increase the glycolytic pathway in cells. 
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Objectives: 

 

Evidence demonstrates that sympathetic nervous system (SNS) activation causes osteopenia via &alpha2-adrenoceptor (&alpha2-

AR) signaling. In a recent study, we showed that female mice with chronic sympathetic hyperactivity due to double knockout of 

adrenoceptors that negatively regulate norepinephrine release, &alpha2A-AR and &alpha2C-AR (&alpha2A/&alpha2C-ARKO), 

present an unexpected and generalized phenotype of high bone mass with decreased bone resorption and increased bone 

formation. These findings suggest that &alpha2-AR is not the single adrenoceptor involved in bone turnover regulation and show 

that &alpha2-AR signaling may also mediate the SNS actions in the skeleton. Aim: Investigate the participation of the SNS and 

&alpha2ARs in the regulation of bone mass evaluating the bone phenotype of &alpha2CAR knockout mice (&alpha2CAR-/-).  

 

Methods and Results: 

 

Methods and results: A cohort of 120 day-old female congenic á2CAR-/- mice in a C57BL6/J background and their wild-type 

(WT) controls (n=7/group) were studied. Single knockout mice presented decreased retroperitoneal fat pad (40%, p<0,01). 

 



Conclusions: 

 

Conclusions: These findings suggest that &alpha2A-AR may have a role in mediating the deleterious effects of the sympathetic 

activation in trabecular bone while á2CAR may mediate positive effects. 
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Objectives: 

 

Aquaporin-4 (AQP-4) is the principal brain water channel and is predominantly expressed in astrocytes, surrounding synapses 

and capillary vessels, suggesting its dynamic involvement in water homeostasis in brain tissue. Due to the co-localization of 

AQP-4 and inward rectifier K+ channels Kir 4.1, a functional coupling between these proteins has been proposed. S100B is a 

calcium-binding protein expressed and secreted by astrocytes, and commonly used as a parameter of astroglial activation. S100B 

protein has neurotrophic effects at nanomolar (nM) concentrations and neurotoxic effects at micromolar (µM) concentrations. It 

has been shown a compensatory increase in AQP-4 in response to overexpression of S100B, but has not yet been demonstrated if 

the AQP-4 channels or Kir 4.1 may modulate the secretion of S100B. The aim of our work was investigate a possible link 

between AQP-4 activity (and Kir 4.1) and S100B secretion in hippocampal slices of rats. 

 

Methods and Results: 

 

We used acute hippocampal slices of rats of different ages (15, 30, 45, 60 and 90-days old) treated with inhibitors of AQP-4 

(AZA, acetazolamide and TEA, tetraethylamonium at 100 µM and 1 mM, respectively) and Kir 4.1 (barium chloride) at 1 mM. 

S100B was measured by ELISA. We found that blockade of AQP-4 with TEA produced an increase of 174% ± 24.8% and 

162.8% ± 23.4%, in S100B secretion in rats with 15 and 30 days old respectively (p 

 

Conclusions: 

 

Despite Kir 4.1 and AQP-4 are co-located, the mechanism by which these proteins modulate S100B secretion seems to be 

independent. These data, together with previous observations from gap junctions communication and glutamate transport of 

astrocytes, contribute to characterize the operational system involving astroglial activation, particularly on S100B secretion, in 

brain disorders.  
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Objectives: 

 

Aim: Estrogen plays an important role in male reproductive function and fertility (reviewed in Arq. Bras. Endocrinol. Metab. 

53:923, 2009). The classical estrogen receptors (ESRs) ESR1 and ESR2 are present in the nuclei of Sertoli cells. In these cells, 

17beta-estradiol (E2) at physiological concentration activates a translocation of ESRs to the plasma membrane mediated by SRC 

family of tyrosine kinases, which results in the activation of epidermal growth factor receptor and MAPK (ERK1/2) (Biol Reprod 

78:101, 2008). G protein-coupled estrogen receptor 1 (GPER) is also present in Sertoli cells and E2-GPER may regulate gene 

expression involved with apoptosis. Furthermore, E2-ESRs induce up-regulation of Cyclin D1 in Sertoli cells (Biol Reprod 

83:307, 2010). However, the specific ESR involved in the regulation of Sertoli cell proliferation remains to be determined. The 

cyclin-dependent kinase inhibitor p27Kip1 plays a pivotal role in the control of cell proliferation (reviewed in Cell Cycle 6:3015, 

2007) and this protein is detected in Sertoli cells. The transcription factors GATA are emerging as critical players in mammalian 

reproductive development and function. GATA-1 is exclusively expressed in Sertoli cells at specific seminiferous tubule stages 

(Exp. Biol. Med. 228:1282, 2003) and is used as a marker of Sertoli cell maturation. We now report the effects of E2 and ESR1 

and ESR2 selective agonists (PPT and DPN, respectively) in the regulation of Cyclin D1, p27kip1 and GATA-1 in rat Sertoli 

cells 

 

Methods and Results: 

 

Methods and Results: Primary culture of Sertoli cells was obtained from 15-day old Wistar rats. Cells were incubated in the 

absence (control) and presence of E2 (0.1 nM), PPT (10 nM), or DPN (10 nM) for 24 hours at 350C. The expression of Cyclin 

D1, p27kip1 and GATA-1 were determined by Western Blot. E2 induced an increase in the expression of Cyclin D1, p27kip1 and 

GATA-1(2.7, 1.7 and 2.4-fold, respectvely). These effects were blocked by ESRs antagonist ICI 182.780 (1 nM, 30 min), 

suggesting that ESRs are upstream components regulating Sertoli cell proliferation. In fact, PPT induced an increase in the 

expression of Cyclin D1. On the other hand, DPN did not change the expression of Cyclin D1, indicating the involvement of 

ESR1. The expression of p27kip1 and GATA-1 increased by DPN (2.3 and 1.5-fold, respectively), while PPT did not have any 

effects, indicating involvement of ESR2. 

 

Conclusions: 

 

Taking together, these results indicate that in Sertoli cells: i) ESR1-mediated the regulation of the inductors (Cyclin D1) of the 

cell cycle; ii) E2-ESR2 play a role on the inhibitors (p27kip1) of the cell cycle and may regulate transcription factor GATA-1. 

ESR1 and ESR2 have opposite effects on Sertoli cell proliferation. Knowledge of the specific regulatory mechanisms and factors 

used by E2 to maintain Sertoli cell proliferation and, consequently, the spermatogenesis will permit the design of new approaches 

to limit or enhance male fertility. 
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Objectives: 

 

TRPV1 is a ligand-gated nonselective cation channel present in nociceptors which can be activated by capsaicin, the pungent 

chemical in chili peppers, pH < 5,9, noxious heat and various natural products. It became an interesting target for the 

development of new drugs aimed to diminish all kinds of pain. LASSBio-1135 is a 3-arylamine-imidazo[1,2-a]pyridine 

derivative, identified as a novel analgesic and anti-inflammatory orally active prototype, acting through the inhibition of PGHS-2 

and p38-MAPK pathway, proving to be a multi-target drug candidate (Bioorg. Med. Chem. 17:74, 2009). Since TRPV1 is also 

known to signal via p38 and is involved in nociception, we asked whether this molecule had any direct action on this channel. 

 

Methods and Results: 

 

Xenopus laevis oocytes were obtained from adult female frogs by performing a small abdominal incision through anesthesia. 

After collagenase treatment and sorting, oocytes were injected with cRNA encoding rat TRPV1 (50 nL ⁄ oocyte). The oocytes 

were stored for 5 to 9 days to allow full expression, and were used in electrophysiological experiments. We tested the effects of 

various concentrations of LASSBio-1135 against activation of TRPV1 by 1 μM capsaicin and by a solution pH 5.5. Results were 

expressed as average ± SEM. Animal procedures were approved by CEUA ⁄ UFRJ (DFBCICB 009). LASSBio-1135 did not 

activate TRPV1 and at 50 μM was able to inhibit the 1 μM capsaicin-induced current by 44.8 ± 13.5% (Pin vitro is concentration 

dependent, with and IC50 of 0.58 μM. However, the maximum inhibition obtained was 41%. In addition, LASSBio-1135 at 50 

μM inhibits the currents gated by pH 5.5 in approximately 45% (P 

 

Conclusions: 

 

LASSBio-1135 was able to directly inhibit capsaicin and pH 5.5 currents at TRPV1. We do not know, however, the nature of this 

antagonism: competitive or not-competitive. Nevertheless, these results are consistent with the idea that at least some of the 

antinociceptive effects of LASSBio-1135 could be attributed to TRPV1 antagonism. Since this molecule was also shown to 

inhibit p38 phosphorylation, we now plan to better understant the relashionship between this dual action. 
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Objectives: 



 

ATP mediates a broad range of effects in the CNS, including the retina. This purine is emerging as an important signaling 

molecule that can be released by application of several depolarizing stimuli such as light, KCl and glutamate agonists. Cortical 

astrocytes are capable of releasing ATP from acidic vesicles by a calcium-dependent process. In this study, we investigated the 

effect of glutamate receptors activation, KCl-induced depolarization and intracellular calcium rise on vesicular release of ATP in 

Müller cells of the chick embryo retina in culture. 

 

Methods and Results: 

 

Exocytosis of ATP-filled vesicles was estimated by examining quinacrine staining. Glia enriched cultures, obtained from retinas 

of 8-day-old chick embryos were incubated for 5 min, at 37 ºC, with quinacrine (5 μM), a fluorescent dye known to selectively 

label vesicles with high levels of ATP. Cultures were washed with Hanks‟ solution, stimulated and the fluorescence analyzed on 

a fluorescence microscope. The release of ATP by the cells was estimated by luminescence, using the “ATP determination kit” 

(Invitrogen). Quinacrine staining revealed fluorescent vesicles in the soma of Müller cells, suggesting the presence of ATP-filled 

vesicles. While there was no difference in quinacrine staining for at least 10 min in Hanks‟ solution, treatment with KCl (50 

mM), glutamate (1 mM) or kainate (0.1 mM) resulted in reduced intracellular levels of quinacrine fluorescence at the same period 

of time. The KCl-induced quinacrine staining reduction was blocked by the calcium chelator BAPTA-AM (30 μM). Treatment 

with ionomycin (5μM) showed a reduction in quinacrine intracellular levels after 10 min, an effect that was blocked by 

incubation with EGTA (1mM). 1mM glutamate was able to increase the levels of ATP in extracellular medium by 179 ± 15 % (p 

3), suggesting the involvement of both NMDA and non-NMDA receptors. Kainate-induced ATP release was also inhibited by 

DNQX and MK-801 (90.8 ± 7.0 %**; 88.4 ± 16.5*, respectively *p 5). Extracellular ATP accumulation induced by glutamate 

was also blocked by incubation of the cells with 30 μM BAPTA-AM (85.8 ± 16.8 %, p 

 

Conclusions: 

 

These results suggest that glial cells from chick embryo retina in culture present ATP-containing vesicles that can be released in a 

calcium-dependent way by activation of glutamate receptors and KCl depolarization. Both ionotropic glutamate receptors seem to 

be involved in the release of vesicles containing ATP. 
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Objectives: 

 

PI3K/Akt is an important pathway implicated in the proliferation and survival of cells during the development. Studies performed 

in mice showed that this enzyme participates in the development of the retina, acting both in the generation of neurons in early 

stages and survival of differentiated neurons (Dev Biol. 247(2): 295-306, 2002.). The aim of this study was to evaluate the role of 

the PI3K/Akt pathway and effectors during the development of the chick retina, particularly during mitosis of retinal precursors.  

 

Methods and Results: 

 

Immunofluorescence assays performed in cultures of chick embryo retinal cells revealed the presence of phosphorylated Akt over 



the cytoplasm of cells with typical mitotic profiles. Sometimes, labeling for this enzyme could also be detected over centrosomes 

in dividing cells at the prophase stage of mitosis. Retinal explants from 7-day-old embryos that were treated for 24 h with 25 µM 

of the PI3K inhibitor LY 294002 (LY) showed an expressive increase in the number of cells labeled for phosphorylated histone 

H3 (p-H3), as compared to untreated explants. A significant increase in the expression of p-H3 was also observed by immunoblot 

assays (in arbitrary units: Ct = 5486 ± 1372; LY = 17045 ± 3059; n ≥ 5, p < 0,05). Retinal explants treated with LY 294002 for 

24 h also showed a significant decrease in the expression of phospho-Akt, phospho-GSK-3 and phospho-4E-BP1 (in arbitrary 

units: p-AKT, Ct = 19807 ± 2418; LY = 5100 ± 2241, n ≥ 4 p < 0,05; p-GSK-3, Ct = 20932 ± 2097; LY = 6353 ± 1937, n ≥ 4, p 

< 0,05; p4E-BP1, Ct = 20827 ± 1190; LY = 12958 ± 1479, n ≥ 4, p < 0,05). No significant difference in the expression levels of 

phospho-P38 could be observed in explants treated with LY, indicating that the effect of this inhibitor was specific for the 

PI3K/Akt pathway. Moreover, in explants treated for 24 h with LY, no change in the expression of cyclin B1 could be detected. 

However, a significant decrease in the expression of phospho-Wee1, a kinase that phosphorylates and inhibits CDK1, was 

observed in explants treated with LY 294002 for 24 h (in arbitrary units: Ct = 7015 ± 1585; LY = 1657 ± 633, n ≥ 5, p < 0,05). 

Similar results were found in retinal monolayer cultures. Cultures treated for 24 h with 25 µM LY showed an increase in p-H3 

levels (in arbitrary units: Ct = 10481 ± 1849; LY = 15891 ± 2578, n ≥ 3), a decrease in p-Wee1 levels (in arbitrary units: Ct = 

12517 ± 1571; LY = 6131 ± 537, n ≥ 4, p < 0,05) but no change in cyclin B1 expression levels. 

 

Conclusions: 

 

Our results suggest that the PI3K/Akt pathway is active during proliferation of retinal progenitor and appears to play an important 

role in the mitosis of these cells by regulating the activity and/or expression of CDK1 rather than cyclin B1 expression.  
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Objectives: 

 

To evaluate the modulation of expression and activity of liver enzymes in animals with blocking the expression of the 

hypotlhalamic enzyme acetyl-CoA carboxylase (ACC). 

 

Methods and Results: 

 

MethodsStainless steel guide cannula was stereotaxically implanted into the lateral cerebral ventricle of Wistar rats. After one 

week the cannula placement was tested with an angiotensin II. To block the expression of acetyl-CoA carboxylase (ACC) 4 nmol 

of antisense oligonucleotide (ASO) was injected (ICV-twice/day) during three days. The protein analysis was performed through 

western blot and Real Time-PCR. To evaluate glucose homeostase we performed the pyruvate tolerance test and determined the 



liver glycogen. ResultsThe animals treated with ASO showed reduced (40%) cellular amount of hypothalamic ACC protein and 

increase (50%) CRH RNAm. The food intake was increased (28%) by treatment while the epididymal fat pad mass was reduced 

(40%). The tolerance to pyruvate was lower in ASO than control rats. Besides, after three days of treatment STAT3 

phosphorylation and PEPCK and G6Pase expression were increased. On the other hand, GSK3 phosphorylation and glycogen 

content were reduced. Hepatic vagotomy did not prevent the effect of the ASO injection. 

 

Conclusions: 

 

Our results suggest that hypothalamic ACC has important role in the hypothalamic control of glucose homeostase. It was capable 

to modulate hepatic expression and phosphorylation of proteins related to liver glucose production as well as neuropeptï¿½de 

expression. 
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Objectives: 

 

ADAMs (A Disintegrin And Metalloproteinase) are a protein family involved in adhesion, migration, proliferation and cell 

survival. These processes are important in phisiological and phatological conditions, such as metastasis and cancer. ADAMs 

contains different domains, a prodomain, a metalloproteinase domain, a disintegrin-like domain, a cysteine-rich region, an 

epidermal growth factor (EGF), a transmembrane domain and a cytoplasmatic tail, each one with specific functions. The 

disintegrin-like and the cysteine-rich domains interact with integrins, therefore these domains are essential in cell adhesion and 

metastasis progression. The aim of this work was the production of the recombinant disintegrin-like and cysteine-rich domains of 

human ADAM9 in Pichia pastoris system, because they can provides numerous advantages over the bacterial system, for 

example the capability of performing many posttranslational modifications and higher amounts of the recombinant protein. 

 

Methods and Results: 

 

Total RNA was isolated from DU-145 and prepared using Trizol. The cDNA fragment encoding the disintegrin-like and cysteine-

rich domains of ADAM9DC was generated through RT-PCR reaction using the specific primers. The ADAM9DC polymerase 

chain reaction fragments and the plasmid pPICZαC were digested with specific restriction enzymes, Cla I and Sal. ADAM9DC 

fragments were bound into the pPICZαC, transformed in DH5α for propagation, followed by purification and linearization of the 

plasmid with the enzyme Pme1. Recombinant colonies were generated by transformation of Pichia pastoris KM71H competent 

cells with the pPICZαC vector containing the ADAM9DC insert. Those colonies were plated on medium containing Zeocin and 

incubated at 30°C overnight. The screening was performed with 48 colonies in medium with glicerol 10% plated on 24-well 

plates. After 24h, cells were induced with metanol 1% at 30°C, 250 RPM for 144 hours. A 690bp PRC product corresponding to 

the disintegrin-like and cysteine-rich domains (ADAM9DC) was verified. The accuracy and frame information of ADAM9DC in 

the pPICZαC vector was confirmed by complete DNA sequence and restriction analysis of the insert. To confirm the expression 

of the recombinant proteins, samples from the induced colonies were analyzed in 15% SDS-Polyacrylamide Gel Electrophoresis.  

 



Conclusions: 

 

During this project we were able to clone and express disintegrin-like and cysteine-rich domains of a human ADAM9. Studies 

regarding knowledge of these domains are important to understand the function of this protein family during metastasis, 

cooperating to develop anti-metastasis drugs. 
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Objectives: 

 

Regulation of Sertoli cell number is a key event to determine normal spermatogenesis. We have previously shown the presence of 

the insulin-related peptide relaxin and its G-protein coupled receptor RXFP1 in rat Sertoli cells (Reprod. Biol. Endocrinol. 5; 29, 

2007; Reproduction 139; 185, 2010). Treatment with relaxin increased Sertoli cell number, and the present study was undertaken 

to determine the signaling pathways involved in this effect.  

 

Methods and Results: 

 

Primary culture of Sertoli cells was obtained from 15-day old Wistar rats (Life Sci. 75;1761, 2004). Cells were incubated in the 

absence or presence of increasing concentrations of relaxin (25-200 ng/ml), for different periods (5, 10, and 30 min), at 35°C, and 

ERK1/2 phosphorylation was determined by Western Blot analysis. A maximum increase of ERK1/2 phosphorylation was 

obtained with 50 ng/mL relaxin, for 5 minutes (N=3). The effect of relaxin (50 ng/mL, 24 h) on cell proliferation was determined 

by [3H]-thymidine incorporation assay. Treatment of the cells with the MEK inhibitor U0126 inhibited relaxin-induced ERK1/2 

phosphorylation (N=3) and cell proliferation (N=4). Inhibition of the tyrosine kinase activity of EGFR with AG1478 prevented 

ERK1/2 phosphorylation (N=4) but not cell proliferation (N=3). ERK1/2 activation was inhibited by the Src tyrosine kinases 

inhibitor PP2 (N=4) but not by the metalloproteinase inhibitor GM6001 (N=4), suggesting that transactivation of EGFR involves 

Src-tyrosine kinases. Inhibition of PKC with GF109203X (N=3) reduced activation of ERK1/2 but not relaxin-induced cell 

proliferation (N=3). Inhibition of PKA with H89 did not affect relaxin-induced ERK1/2 phosphorylation (N=5), or cell 

proliferation (N=3). Pre-treatment of cells with pertussis toxin inhibited relaxin-induced ERK1/2 activation, indicating a Gi 

dependent mechanism (N=3). Inhibition of PI3K pathway with wortmannin completely blocked both, ERK1/2 activation (N=5) 

and cell proliferation (N=4).  

 

Conclusions: 

 

Activation of ERK1/2 does not seem to totally explain the relaxin effect on Sertoli cell proliferation. Activation of PI3K instead 

seems to be the key event that supports this relaxin effect. We propose that relaxin causes an initial stimulation of Gi, release of 

&beta&gamma subunits and activation of PI3K, which in turn may activate the following pathways:1)Ras/Raf/Mek/ERK1/2; 2) 

phosphorylation of EGFR by Src-tyrosine kinase; 3) a non atypical isoform of PKC, which may contribute to the activation of 

Raf/MEK/ERK1/2 pathway. Relaxin emerges as a possible new paracrine/autocrine factor to regulate Sertoli cell function.  
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Objectives: 

 

The aim of this work was to evaluate the effect of nanoemulsions (NE) and nanocapsules suspensions (NC) containing tea tree 

essential oil on the growth T. rubrum using an in vitro onychomycosis model. 

 

Methods and Results: 

 

NE and NC were prepared by spontaneous emulsification and interfacial deposition of preformed polymer methods, respectively. 

The particle size was evaluated. The tea tree oil was used at 10.0 mg ml-1 concentration. As controls, an emulsion (coarse 

dispersion – CD) and formulations without essential oil were prepared. Nanostructured systems were evaluated in a dermatophyte 

nail infection model. Powders nails (4 mg) were put in contact with microorganism (Trichophyton rubrum, about 100 CFU) 

during 5 days and were treated with formulations (50 µl) and their respective controls. After 0, 7 and 14 days at 30-35 ºC, the 

powders nails were removed and diluted into RPMI medium. Cell viability was determined by the plate count method in SDA, 

and CFU were counted after 7 days incubation at 30-35 °C. The analyses were performed in duplicate. NE and NC presented 

nanometric mean size (160 ± 04 nm and 212 ± 08 nm, respectively). In the present work, when the powders nails were treated 

with NE and CD, a significant increase (p<0.05). 

 

Conclusions: 

 

The results indicate the potential of NC in the control of growth T. rubrum. Studies are in progress to evaluate the antifungal 

activity using samples containing a higher oil concentration. 
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Objectives: 

 

Neuroinflammation, insoluble protein deposition and neurodegeneration are important features of Alzheimer‟s disease (AD). The 

inflammatory responses are associated mainly with microglial and astrocytic activation. Several studies have convincingly 

documented a beneficial effect of non-steroidal anti-inflammatory drugs, such as indomethacin, in AD. Considering that brain 

distribution of indomethacin is limited by plasma protein binding, the nanoparticulate systems represent a promising alternative 

to increase its bioavailability to cerebral tissue. Thus, the aim of this study was evaluate the effects of treatment with 

indomethacin-loaded lipid-core nanocapsules (IndOH-NC) against the neuroinflammation induced by Aβ1-42 peptide on in vitro 

and in vivo models of AD. 

 

Methods and Results: 

 

Nanocapsule containing indomethacin (1 mg/ml) were prepared by interfacial deposition of the polymer. Organotypic 

hippocampal slice cultures were exposed to 2 μM of Aβ1-42 for 48h with or without treatment with 50 or 100 μM of IndOH-NC. 

Cell death was measure by propidium iodide uptake. We investigated the involvement of glial activation, through JNK and GFAP 

proteins by performing Western blot assay. Additionally, we measured IL-6 cytokine level by ELISA assay. Our results 

(Mean±S.D., n=10; pWistar rats weighting 300-350g. Behavioral analysis was performed 14 days after the Aβ1-42 

intracerebroventricle injection through Object Recognition and Spontaneous Alternation. The treatment with free indomethacin 

(IndOH) or indomethacin-loaded lipid-core nanocapsules (IndOH-NC) (1 mg/Kg i.p. every 24h) started 24h after Aβ1-42 

injection and was maintained for 14 days. In an attempt to evaluate if nanocapsules could improve the bioavailability of 

indomethacin, the amount of this drug in the brain was analyzed by high-performance liquid chromatography (HPLC). Memory 

impairment induced by Aβ1-42 was significantly reduced only by the treatment with IndOH-NC (Recognition index: 0.78±0.07; 

0.49±0.08; 0.50±0.06; 0.74±0.15; p 

 

Conclusions: 

 

Taken together, our work suggests that IndOH-NC may provide an effective neuroprotection against Aβ1-42-induced 

neurotoxicity by reducing the neuroinflammation. Additionally, the nanocapsules are able to increase the concentration of 

indomethacin in the brain tissue. Consequently, the IndOH-NC treatment reduce the memory impairment induced by Aβ1-42 

provide interesting perspectives on the use of this formulation for future therapeutics strategies for AD. 
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Objectives: 

 

The introduction of new drugs in therapy improves the treatment of existing diseases to implement more effective and safer 

treatments. The synthetic molecule 2-[(2,6-dichlorobenzylidene) amino]-5,6-diidro-4H-ciclopenta[b]tiofeno-3-carbonitrila 

(5TIO1) is a derived from thiophene nucleus and has low solubility. This study evaluated the anxiolytic activity of 5TIO1 in adult 

mice by open field and elevated plus maze 

 

Methods and Results: 

 

Methods:Plus maze and open field tests were performed with adult Swiss mice (2 months-old; 25-30 g). The animals were 

divided into five groups (n=10) and 5TIO1 was administered intraperitoneally (i.p.) (1, 2 and 3 mg•kg-1). Controls were treated 

with 0.05% Tween 80 dissolved in 0.9% saline. The positive control was treated with DZP (Diazepam, i.p.) 0.75 mg•kg-1. 

Differences between groups were determined by one way analysis of variance (ANOVA) followed by Student-Newman-Keuls 

(pResults: The locomotor activity in the first trial was used as an index of sedative/excitatory effect, whereas the activity in the 

second trial was used as index of habituation, a model of non-associative memory. The results of open field to evaluate locomotor 

activity show that all doses of 5TIO1 caused reduction in number of crossings and rearings in control group, which was higher 

than the diazepam-treated group, suggesting that 5TIO1 did not alter the locomotor activity of animal (p 

 

Conclusions: 

 

These tests are classical models for screening Central Nervous System actions, providing information about psychomotor 

performance, anxiety and locomotor activity to be investigated. It is well known that benzodiazepines act as anxiolytics effect at 

higher doses. These results demonstrate that the isolated molecule did not alter the locomotor activity and did not show anxiolytic 

activity. 5TIO1 probably does not act on benzodiazepine receptors. Thus, the effects of anxiolytic and locomotor 5TIO1 need to 

be investigated for the design of a potential drug with central action. 
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Objectives: 

 

Photodynamic therapy (PDT) is a therapeutic procedure which is based on the combination of visible light, and exogenous 

sensitizer agent, so-called as photosensitizer drug (PS). The visible light or PS alone is practically harmless to the biological 

system. Nevertheless, the interaction between light, PS, and molecular oxygen produces lethal cytotoxic agents (species reactive 

of oxygen) which are able to destroy tumor cells. Zinc phthalocyanine (ZnPc) is a photosensitizer drug used in PDT due to their 

low toxicity in the dark, high affinity, and preferential accumulation in tumor tissues. However, such photosensitizer is highly 



lipophilic preventing its application in biologic assays. The inclusion complexes have been extensively studied and they are able 

to improve solubility, dissolution, and bioavailability of hydrophobic drugs. The internal hydrophobic cavity of Cucurbit[7]uril 

(CB[7]) can accommodate a guest molecule to form inclusion complexes with several hydrophobic compounds. Liposomes are 

lipidic nanocarriers used as drug delivery systems. In this context, the main goals of this study were to prepare inclusion complex 

between ZnPc and CB[7] (CB[7]:ZnPc), and to entrap this complex into liposomes. After that, the phototoxicity of free complex 

and liposomes containing CB[7]:ZnPc (CB[7]:ZnPc-Lipo) was evaluated on melanoma cells. 

 

Methods and Results: 

 

The co-evaporation method was used to prepare inclusion complexes between ZnPc and CB[7] (CB[7]:ZnPc), and liposomes 

containing CB[7]:ZnPc were prepared by thin lipid film method. Liposomes were characterized by size, PdI, and zeta potential 

using a Zetasizer® Nano ZS equipament. Photocytotoxicity was evaluated to complex (CB[7]:ZnPc) and liposomes containing 

complex on murine melanoma cell line B16-F10, and cell activity was performed by the MTT assay. The size, PdI e zeta 

potential of CB[7]:ZnPc-Lipo were of 156.4 nm, 0.123, and 48.8 mV, respectively. The phototoxicity for both inclusion complex 

or CB[7]:ZnPc-Lipo at 0.25 μg.mL
-1

 was evaluated. This phototoxic assay of free complex and CB[7]:ZnPc-Lipo was carried out 

using light doses between 0.5 and 5.0 J.cm
-2

. The phototoxic effect of CB[7]:ZnPc-Lipo was light dose dependent. On the other 

hand, free complex did not show alteration of cell viability (about 60%) for all light doses studied (p > 0.05). At higher light dose 

(5.0 J.cm
-2

), the photodynamic effect of CB[7]:ZnPc-Lipo were able to decrease cell viability which was of only 7.4%. 

 

Conclusions: 

 

CB[7]:ZnPc-loaded liposomes showed nanometric size and high positively charge. These findings could to increase the liposome-

cell interaction. Besides that, CB[7]:ZnPc-Lipo demonstrated an excellent phototoxic effect on B16-F10 cells in relation with free 

inclusion complex. Therefore, the formulation of CB[7]:ZnPc-Lipo is a interest nanocarrier which can be applied to 

photodynamic therapy protocols. 
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Objectives: 

 

The Photodynamic Therapy (PDT) is becoming an important tool against several kinds of cancers. This therapy consists in the 

administration of a photosensitizer drugs or pro-drugs, followed by an irradiation with visible light. The Drug Delivery Systems 

(DDS) used as photosensitizer drug carriers has been a promising strategy for the success of this therapy. The DDS can increase 

the bioavailability at biological target tissue. In this context, the aim of this work was to develop, characterize, and evaluate the in 

vitro cytotoxicity of chitosan nanoparticles containing 5-ALA and its ester derivative 8-ALA pro-drugs. These pro-drugs are in 

vivo metabolized in a photoactive compound as a protoporphyrin IX (PpIX). Furthermore, was investigated its biological effect, 

evaluating their production of PpIX and phototoxicity.  

 

Methods and Results: 



 

Chitosan nanoparticles were prepared using ionotropic gelation method as described by Calvo et al. (J Appl Polym Sci 63; 125, 

1997) with some modifications. This method is based on the interaction between chitosan positive charges and sodium 

tripoliphosphate anions (TPP), which results in a gel matrix. In order to develop nanoparticles loaded with 5-ALA and 8-ALA a 

phase diagram was constructed finding an optimal ratio of chitosan and TPP of 5:2 (w/w). After that, nanoparticle size, PdI and 

zeta potencial analyses were carried out by Zetasizer Nano ZS equipment (Malvern Instruments, UK). The hydrodynamic 

diameter of both nanoparticles was of 600 nm, and PdI of 0.3. The nanoparticle surface charge was high positively (+36 mV). 

The physical stability of colloidal formulations was of 3 months. For in vitro cytotoxicity studies, the MTT assay was used to 

evaluate cell viability on murine melanoma cells (B16-F10) as typical skin cancer model. These studies have shown that 

nanoparticles containing the pro-drugs (5-ALA or 8-ALA) were not cytotoxic at maximum concentration of 1.0 mg/mL. Besides 

that, the PpIX production after nanoparticle uptake by cells was evaluated and the results showed the entire metabolic process as 

expected. In addition to, 8-ALA loaded-nanoparticles induced 3-fold higher PpIX production than free pro-drug at same 

concentration. For in vitro phototoxicity studies, the ideal light dose at 630 nm isolate from a Quantum Eagle diode laser has been 

ranging from 1 to 5 J/cm
2
. 

 

Conclusions: 

 

Chitosan nanoparticles loaded with 5-ALA or 8-ALA showed good physicochemical characteristics and excellent stability for the 

proposed studies. Moreover, the nanoencapsulation of 8-ALA in chitosan nanoparticles leads to a significant production of PpIX 

increased the photodynamic effect. 
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Objectives: 

 

The stimulation of vascular growth by angiogenic stem cells transplantation is a promising alternative for the treatment of 

Peripheral Artery Disease. Efficient migration to ischemic limbs is a prerequisite for successful therapy. Adhesive mechanisms 

governing progenitor/stem cell trafficking through the microcirculation of ischemic muscles are broadly unknown. Here, we 

evaluated the relevance of selectins for transplanted bone marrow-derived progenitor/stem cells-endothelium interactions in a 

model of limb ischemia. 

 

Methods and Results: 

 

Hindlimb ischemia was induced by permanent occlusion of the femoral artery of C57Bl/6 mice. The method of sodic fluorescein 

diffusion into the bloodstream after plantar cushion injection was used for evidence of ischemia. Rhodamine-labeled circulating 

cells-endothelium interactions were analyzed by intravital fluorescence microscopy (IVFM). In another experimental setting, 

bone marrow-derived mononuclear cells (BM-MNC) obtained from GFP transgenic mice were i.v. injected 24h post-ischemia 

and just before IVFM recording. The fluorescein peak in the systemic circulation before arterial occlusion occurred at 7.5±1.6 

min and increased to 30±0.1 min just after occlusion (p 



 

Conclusions: 

 

Our results suggest a possible behavior of rolling of transplanted BM-MNC cells to host-dependent selectins and uncover a major 

role for P-selectin. 
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Objectives: 

 

Stem cells are promising tools for tissue regeneration, due to its characteristics of proliferation, differentiation and plasticity. The 

literature shows that such cells when reintroduced into an organization are able to restore the fabric and function. Our group 

isolated human (IDPSCs) from deciduous teeth with high differentiation potential, which express ES cells markers. Our data have 

been confirmed by other authors and similar stem cells were found in primates. Thus, this study aims to demonstrate that stem 

cells isolated from the canine tooth pulp (cDPSCs) have the same characteristics of proliferation, differentiation and 

cryopreservation, when compared with pulp stem cells from human tooth hDPSC.  

 

Methods and Results: 

 

The canine teeth have been collected and the pulp stem cells from teeth are isolated, cryopreserved and frozen for approximately 

1 month. The cells were subsequently unfrozen and evaluate their proliferative potential, analysis of expression of pluripotent 

stem cell markers and evaluate their capacity towards osteogenic, chondrogenic and adipogenic differentiation. The cDPSCs can 

be isolated and expanded in vitro. The data showed that after thawing the cells remained as cell "fibroblast-like" morphology. 

These cells were characterized by flow cytometry was positive for CD44s mesenchymal marker and immunostaining for Sox-2, 

Oct3/4 and Vimentin. Osteogenic differentiation was evidenced by the mineralization of extracellular matrix at day 11, which 

became stronger at day 21 and by positive von Kossa staining. Differentiated cDPSCs also presented positive immunostaining for 

osteocalcin and bone sialoprotein antibodies. After induction of adipogenic differentiation, the cell morphology changed within 

24 hours from elongated fibroblastic cells to oval-shaped cells. After 4 days, vacuoles within cell cytoplasm were observed and at 

the day 6 an increased number of these cells, which presented vacuoles, showed positive Oil Red O staining. Chondrogenic 

differentiation was observed 21 days after induction by the staining of extracellular cartilage matrix proteoglicans. 

 

Conclusions: 

 

Our data suggest that the cells isolated from canine tooth pulp can be successfully isolated and expanded in vitro. We also 

demonstrated that cDPSCs showed high proliferative rate and capacity to differentiate into derivates of mesoderm and ectoderm. 

The canine dental stem cells potentially can serve as a source of multipotent stem cells in order to develop future cell therapy 

strategies. 
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Objectives: 

 

The lack of an efficient surgical strategy to repair lesions at central/peripheral nervous system interface is an important medical 

problem. In this sense, different stem cell therapy associated with experimental models of proximal axonal injury have been 

proposed in order to investigate neuroprotection as well as to develop potential repair approaches. In this context, the ventral root 

avulsion (VRA) is a well accepted and reproducible experimental model for inducing degeneration of motoneurons in rats, 

resulting in an expressive neuronal death after injury. Interestingly, motoneuron may survive the VRA if the nerve roots are 

replanted. In this sense, the use of a fibrin sealant derived from snake venom and animal fibrinogen may be useful to facilitate the 

reconnection of avulsed roots, and also to avoid the transmission of the human blood derived diseases such as hepatitis and AIDS, 

that may happen with the use of convencional fibrin sealants. Taken into account the above mentioned, the aim of the present 

work was to study the neuronal survival, synaptic plasticity and glial reaction in the spinal motoneuron microenviroment after 

ventral root replantation with a fibrin glue associated with BMSC therapy. 

 

Methods and Results: 

 

Lewis rats (6-7 weeks old) were subjected to VRA and roots replantation. The animals were divided into the following groups 

(n=5 for each group): Group 1 – avulsion only; Group 2 - the roots were replanted with fibrin sealant; Group 3 - the avulsed roots 

were repaired with fibrin sealant associated with BMSC; Group 4 – the avulsed roots were repaired with sealant and BMSC 

injected at the respective spinal cord segments. EGFP-Lewis rats were used as BMSC donors. Flow cytometry was used to 

characterize the BMSC. Four weeks after the surgery, the rats were sacrificed and their lumbar intumescences processed for 

motoneuron counting and immunohistochemistry (used antisera: GFAP- glial fibrillary acidic protein, an astroglial marker; Iba-1- 

ionized calcium binding adaptor molecule, a microglial marker; synaptophysin - a synaptic marker and BDNF - brain derived 

neurotrophic factor). The results indicated preservation of synaptic covering of the lesioned motoneurons (G1 - 0.43±0.01; G2 - 

0.66 ±0.09; G3 - 0.647±0.07; G4 - 0.603 ± 0.006, ratio ips/contralateral; integrated density of pixels, p0.05). Additionally, EGFP 

positive BMSC present at the repair site showed BDNF expression, confirming the neurotophic potential of such cells. 

 

Conclusions: 

 

The present data suggest that the repair of avulsed roots with the fibrin sealant alone or associated with BMSC is neuroprotective 

and contributes to the maintenance of spinal cord circuits, leading to motor recovery. 
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Objectives: 

 

Spinal cord injury (SCI) promotes loss of neural cells and functional deficit. There are several treatments for SCI and cell therapy 

is a promising strategy. Many cell-based therapies have been tested by several groups, with limited success in terms of functional 

outcome. Questions regarding the best route of administration in terms of greatest benefit are points that remain unclear. The aim 

of this study was to investigate the effect of the systemic transplantation of mesenchymal stem cell (MSC) after moderate spinal 

cord injury (SCI) in C57/Black6 mice. 

 

Methods and Results: 

 

A laminectomy at T9 level was performed followed by compression at the same level in the spinal cord with a 30g vascular clip 

(KENT Scientific Corporation) for 1 minute. One week after SCI, characterizing a subacute lesion, the animals received an 

intraperitoneal (IP) or an intravenous (IV) MSC injection (8 x105 in a volume of 4 µL) or vehicle (DMEM) as treatment. The 

cells were extracted from the bone marrow of GFP+ animals. During 8 weeks the animals were observed and evaluated with the 

Basso Mouse Scale (BMS) in an open field for 4 minutes, 24 hours after the lesion and weekly. In addition, they were recorded 

for the analysis of the global mobility. Finally, the animals were sacrificed; the spinal cords were removed, cryoprotected and 

after, they were sectioned by cryostat microtome. Serial sections of 10 m were cut at the epicenter of the lesion, for the detection 

of MSC in the tissue. Our results showed the presence of MSC in the host tissue and an improvement in the BMS evaluation, 

while the animals treated with cells reached the end of the initial phase of recovery (IV 3,12±0,79 and IP 2,76±0,76) in the scale, 

when compared to the group with DMEM (IV 1,90±0,81 and IP 1,60±0,84). 

 

Conclusions: 

 

These initial results show that mesenchymal stem cells injected into the peritoneum or into the tail veins are able to reach the 

injured spinal cord and that this treatment was able to improve the motor function. 
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Objectives: 

 

Peripheral nerve injuries affect thousands of people reducing their motor skills. In spite of the regenerative potential of peripheral 

nervous system (PNS), a transection injury leads to loss of innervation of the target organ with subsequent atrophy, making 

functional recovery of these individuals a challenge. Some therapeutic strategies have been developed to optimize the 

regeneration process. Cell therapies have the potential for regeneration of nerve fibers improving functional recovery. Among 

these, olfactory ensheathing glial cells (OEG) are especially interesting because of their association with olfactory receptor axon, 

from the nasal mucosa, in the PNS, to the olfactory bulb, in the central nervous system. The techniques of tubulization can guide 

axonal growth, insulate and protect the injury site from external negative influences and maintain trophic factors at the lesion site. 

The aim of this study was to test the effectiveness of the tubulization technique associated to cell therapy with OEG in sciatic 

nerve transection models. 

 

Methods and Results: 

 

OEG were obtained from olfactory bulb cells of C57BL/6 GFP+, mice, all of them male, two months and weighting 20 grams. 

The animals were anesthetized and the left sciatic nerve was exposed and transected. The proximal and distal stumps were 

sutured to the polycaprolactone (PCL) conduit where the OEG were injected (1x105 in 2μL). Two groups were analyzed: tube 

with DMEM-treated (DMEM) and tube with OEG-treated (OEGt). The locomotor function was assessed weekly by the 

functional tests Sciatic Function Index (SFI) and Global Mobility Test (GMT). After eight weeks the animals were anesthetized, 

and the sciatic nerve on both sides was dissected for morphological analysis. The GMT analysis showed a better performance of 

OEGt group (8.969 ± 0.606) compared to DMEM group (6.235 ± 0.5899), p  

 

Conclusions: 

 

We believe, based on our results of functional tests and morphological analysis, that the association of these two therapeutic 

strategies is extremely promising with regard to functional recovery of animals and hope to eventually contribute to programs that 

can further be applied in human clinic. 
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Objectives: 

 

Several experimental and epidemiological studies have demonstrated the adverse effects caused by exposure to air pollution, 

specifically in relation to particulate matter (PM). Some reports demonstrate alterations in the central nervous system. The 

objective of this project was to investigate the direct effect of MP in increasing concentrations in different brain regions, as well 

as the mechanisms involved in its neurotoxicity, evaluating oxidative stress parameters in vitro. 

 

Methods and Results: 

 

32 adult male Wistar rats were divided into four groups, and their brain structures (olfactory bulb, cortex, striatum, hippocampus 

and cerebellum) were homogenized and prepared as follows: Group 1 was incubated with sodium phosphate buffer. Group 2, 3 

and 4 were incubated with MP at concentrations of 3, 5 and 10 mg / ml buffer. The oxidative damage caused by lipid 

peroxidation of these structures was determined by testing the Thiobarbituric Acid Reactive Species (TBA-RS). In addition, we 

measured the activity of antioxidant enzymes catalase (CAT) and superoxide dismutase (SOD). Data were expressed as mean ± 

standard deviation. Were used ANOVA test followed by SNK post-hoc test. Was considered a p  

 

Conclusions: 

 

The olfactory bulb and striatum were protected from oxidative damage due to high consumption of catalase in groups 1 and 

2.What was proved by the no difference in lipid peroxidation between the groups. Higher doses of MP are needed, due to cortex 

did not show any of oxidative damage. The cerebellum and hippocampus showed the same tendency in relation to oxidative 

damage. Both structures had consumption of catalase in the highest concentrations of PM, showing a degree of protection by this 

enzyme. However, this protection was not sufficient to prevent lipid peroxidation of these structures  
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Objectives: 

 



The most widely used experimental models to analyze the toxicity of chemicals require a long period of experimentation with 

high-cost procedures and numerous ethical implications. Some authors has considered the experimental model of CAM 

(chorioallantoic membrane of chick embryo Gallus gallus) viable, considering that it minimizes the pain and suffering of lab 

animals as well as presenting tissue responses similar to those observed in mammals, with the advantage of surgical procedures 

exclusion and visualization of the implantation site. The goal of this study was to evaluate the response of the chorioallantoic 

membrane to prilocaine (local anesthetic) and observe its effect on the chick embryo. 

 

Methods and Results: 

 

For the assays, the eggs were cleaned and a window was opened in the eggshell for access to CAM. All eggs were kept in an 

humidified incubator at 37 °C and gently agitated manually twice a day. The implants with the drug (0.5, 1, 2, 5 and 10 µg/ml) 

were performed on gel saline (0.5 ml) previously positioned on the CAM of fertile eggs with six days of incubation. After seven 

days the eggs were opened again to the observation on a stereoscopic microscope. The samples were photographed and later, 

removed for subsequent processing and histological analysis (HE and Masson's trichrome). We also evaluated the number of 

blood vessels and pro- or antiangiogenic response of CAM. The counting was made using a specific program (Image-Pro Plus 

version 4.5). The macroscopic and histological analysis of the membranes showed no significant changes on the vasculature. The 

results were similar to the control (7.02 blood vessels / mm² ± 3.18). However, in a histological analysis, we observed fibrosis in 

different concentrations (0.5, 1, 2, 5 and 10 µg/ml). At higher doses (5 and 10 µg/ml), morphological tissue changes were 

observed. Morphological embryo changes as development delayed, malformation of ventral wall, spread malformation of jaw and 

head, as well as morphological changes of the skull besides cysts in the eyes were observed. 

 

Conclusions: 

 

Preliminarily, according to our experimental protocol, prilocaine had no pro- or antiangiogenic effects on CAM. The histological 

slides have shown collagen fibers as possible reparation signals. The majority of chick embryo under prilocaine effects has 

suffered morphological changes at different body structures. 
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Objectives: 

 

Studies previously conducted with prenatal administration of poison has shown that it is capable of causing changes in offspring. 

The present study aims to evaluate the behavioral effects and reflexology of rats offspring in the postnatal period and in 

adulthood, after maternal administration of Tityus serrulatus scorpion venom on the 10th day of breast-feeding. This day was 

selected because it corresponds to the middle of the period of cellular differentiation of brain. 

 

Methods and Results: 

 

The dose of venom was 3.0 mg/Kg administered subcutaneously. Pregnant females were separated into two groups, a control 

group injected with saline on the 10th day (C) and an experimental group injected with venom on the 10th day (E). Pups were 



evaluated to their physical and behavioral development. Parameters measured were: palmar grasp, righting reflex, negative 

geotaxis and general activity. Pups of both sexes were evaluated, with n ranging between 22 and 32 animals. In adulthood the 

parameters measured were: general activity, forced swimming, enriched environment, social interaction, discriminative plus maze 

on animals of both sexes, with n ranging between 4 and 8 animals.Pups had no alterations for palmar grasp, righting reflex, 

negative geotaxis. The locomotor activity increased at 18th day of female experimental group (Females: C 223.0 ± 129.1 E 319.7 

± 200.5 *). In adulthood the animals did not show significant changes for general activity. Males and females of the experimental 

group showed decrease of social interaction (Females: C 97.3 ± 32, E 64.4 ± 5.1 *; Males: C 81 .8 ± 32.5, E 31.1 ± 12.0 *). For 

forced swimming, the parameter latency to stop swimming increased for both sexes (Female: C 10.5 ± 9.3, E 85.4 ± 31.7 *; 

Males: C 35.2 ± 33.4, E 111.8 ± 65.0 *). When evaluated in the plus maze females and males showed increase in the number of 

entries in non aversive arm (Females: C 4.1±2.8, E 7.7±1.7 *; Males: C 5.0±1.8, E 8.2 ± 2.0*). 

 

Conclusions: 

 

The results show that the postnatal injection of Tityus serrulatus scorpion venom is able to cause significant behavioral changes 

in pups and adult animals. 
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Objectives: 

 

The wasp venom is a complex mixture of proteins and amines with important pharmacological and biochemical activities. There 

is evidence in the literature that death following hymenoptera sting may result from cardiac involvement. In this study we 

investigated the occurrence of cardiotoxic effect from crude venom of Polybia paulista wasp by using light microscopy and 

determination in the enzymes creatine cardiac kinase (CK-MB) and alanine transaminase (ALT). 

 

Methods and Results: 

 

For this, venom dose 30µg/g of rat, quantified by Coomassie Blue method was injected intraperitoneally in male Wistar rat 

weighing 150-250g. Heart fragments collected after 1, 4 and 24h injection with venom (group treated) and with phosphate 

buffered saline (group control) were fixed in ALFAC solution, dehydrated in ethanol, embedded in paraffin, sliced and stained 

with hematoxilin-eosin. Similarly, serum samples collected from the brachial plexus in the control group and treated with venom 

(in all the times), were used for the determination of ALT and CK-MB. Histopathological analysis of the heart reveled 

hypereosinophilic myocardial fibers showing contraction band necrosis and nuclear karyolisis, but no inflammatory infiltrate. 

ALT serum activity showed an increase of 68% (n=3) and 48% (n=3) 4 and 24h after venom injection, respectively. The CK-MB 

presented a slight increase to between 14% and 37% in all times analyzed (number of animals/group= 3). 

 

Conclusions: 

 

The obtained data indicate that the crude venom of Polybia paulista wasp has cardiotoxic action, evidenced by the presence of 

coagulative necrosis in myocardial fibers and by the increase on the serum activities of the enzymes analyzed in this study. 



Further studies are under way for a better characterize of the cardiotoxic effect following wasp sting. 
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Objectives: 

 

Piracetam is a chemical substance which has been employed in the treatment of learning and memory deficits caused by 

neurodegenerative diseases like Alzheimer's disease. The Na+,K+-ATPase (NKA) is the key enzyme involved in the 

neurotransmission and is present in high concentration in brain cellular membranes. Since it establishes the gradients of ions Na+ 

and K+ in the neurons after the depolarization and it acts in the maintenance of the membrane potential, its activity is considered 

crucial to brain development and function. Nitric oxide, a soluble gas produced by neurons by nitric oxide synthase, also plays an 

important role in activating intracellular signaling and extracellular biochemical events that favor the formation of long-term 

potential and memory. Since the mechanisms of action of piracetam are not well elucidated, we investigated a possible effect of 

piracetam on the NKA activity and on the production of nitric oxide in homogenates of cerebral cortex and hippocampus. 

 

Methods and Results: 

 

This study was approved by the Comite of Etical and Animals Research by the protocol 23081.01837/2006-94. Eleven adult male 

Wistar (200-250 g) rats implanted with guide cannula in cerebral ventricule by stereotaxic procedures following coordinates from 

the atlas of Paxinos and Watson. Four days after surgery, the animals received the intracerebroventicular administration of 

piracetam (0.02 μmol/site, 5μL) or saline (control). Twenty-four hours after the administration, the rats were decapitated, the 

brain removed and dissected to obtain the cerebral cortex and hippocampus. This structures were gently homogenized (1:10,w:V) 

in an ice-cold 10 mM Tris-HCl buffer, pH 7.4. Then the homogenates were centrifuged at 1000g for 15 min at 4° C and the 

supernatant was used for determination of NKA activity and to quantify the content of nitrates and nitrites (NOX). The protein 

content was colorimetrically determined using bovine serum albumin (1 mg/mL) as standard. The results of NKA were expressed 

as nmol of Pi/min/mg of protein and NOX in μmol/mg protein. The data were analyzed by T-test for unpaired samples and a 

probability of p < 0.05 was considered significant. All data are expressed as mean ± SEM. Piracetam reduced the activity of NKA 

in the cerebral cortex (control 164.7 ± 4.1; piracetam 127.9 ± 2.0) and hipocampus (control 150.8 ± 10.6; piracetam 84.1 ± 4.5). 

On the other hand, piracetam did not cause any significant effect on the content of NOX in cerebral cortex (control 1.86 ± 0.14; 

piracetam 1.80 ± 0.22) and in hippocampus (control 2.01 ± 0.12; piracetam 1.60 ± 0.10). 

 

Conclusions: 

 

Piracetam has the property to reduce the NKA activity in both cerebral cortex and hippocampus, but no effect was observed in the 

production of NOX. A decrease of NKA activity can contribute to enhance synaptic transmission since it promotes a greater 

neuronal depolarization. However, a prolonged inhibition of NKA events can lead to excitotoxicity and possibly neuronal death. 
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Objectives: 

 

Clinical use of indomethacin although efficacious in suppressing pain, fever and inflammation is frequently associated with toxic 

effects which limits this therapeutic use. Indomethacin is metabolized by the liver and there have been some reports on the 

incidence of hepatitis in clinical settings. Thalidomide exerts anti-inflammatory, immunomodulatory and anti-angiogenic 

activities and its proposed mechanisms include inhibition of tumour necrosis factor alpha (TNF- α) release and inhibition of 

angiogenesis. This study examined whether thalidomide can protects rats from lethality and hepatic damage induced by 

indomethacin. 

 

Methods and Results: 

 

Male Wistar rats (180-200g) were divided into five groups: control (C), indomethacin 5mg/kg (IND), indomethacin in 

combination with thalidomide 100 (IND+TAL100) and 200mg/kg (IND+TAL200) and thalidomide 200mg/kg (TAL) alone. 

Drugs or vehicle were administered once daily during 5 days. Lethality was assessed during this period. On day 5 blood samples 

were collected to examine biochemical alterations (Aspartate aminotransferase (AST), Alkaline phosphatase (ALP), Gamma 

glutamyl transpeptidase (GGT), albumin and glucose). Thalidomide administration did not improve the survival rate of 

indomethacin-treated rats (Median survival time: IND: 120 hours; IND+TAL100: 84 hours; IND+TAL200: 96 hours). Survival in 

the 150th hour of the experiment was 100% in control group and 0% in all others groups. IND significantly elevated serum AST 

(116.30 ± 7.39U/L), ALP (688.60 ± 81.88U/L) and GGT (7.13 ± 0.56U/L), when compared to control (AST: 93.33 ± 2.03U/L; 

ALP: 257.70 ± 7.39U/L; GGT: 7.13 ± 0.56U/L, p 

 

Conclusions: 

 

Thalidomide does not protect rats from lethality but prevents biochemical alterations induced by indomethacin. Its use as an 

effective adjuvant to indomethacin should be better investigated. 
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Objectives: 

 

The advances of nanotechnology have been showed promising. Its small size, physical and chemical properties and surface 

enable a new approach to many biomedical and biological applications. Specifically, the gold nanoparticles (AuNPS) are being 

used in many products such as cosmetics, inks and motor oils. In the biomedical field, AuNPS are being used as a drug 

transporter, as photo or thermotherapy agents, in rheumatoid arthritis treatment, cancer therapy and diagnosis imaging. However, 

many researchers are concerned about the uncontrolled use of AuNPs, because their possible toxic effects in the body are still 

unknown. Despite their very promising benefits on the biomedical area, recent studies showed contradictory results regarding the 

security, bio-compatibility and possible toxic effects of AuNPs in vivo. Therefore, the aim of this work was to analyze the 

possible effects of AuNPs stabilized with CITRATE or PAMAM polymer (Polyamide amine) on the bone tissue, heart, kidney, 

liver, ventral prostate, seminal glands and testicles from adult rats. 

 

Methods and Results: 

 

Wistar rats were randomly distributed in 4 groups: PAMAM (0.01 mg/Kg of body weight (BW), n = 6), PAMAM + AuNPs 

(0.01mg Au/Kg of BW solubilized in PAMAM, n=7), CITRATE (0.01mg/Kg of BW, n=8) and CITRATE + AuNPs (0.01mg Au 

stabilized in buffer citrate/Kg of BW, n=8). The animals were treated with a single injection into the jugular vein and were 

maintained during 8 weeks after treatment, and then, euthanized. The animals were weighted before the treatment and before the 

euthanize. The animals¡¯ weights were not different among the groups in the beginning and in the end of the treatment. The liver, 

kidneys, heart, prostate and seminal glands were weighted immediately after extracted and did not showed any difference among 

the animals from all groups, except the seminal glands from the animals of PAMAM group (0.12 ¡À 0.01g/100g of BW) which 

was atrophied when compared to the seminal gland from the animals of PAMAM + AuNPs group (0.15 ¡À 0.01g/100g of BW). 

Biometrics, biomechanical and biophysics parameters of the right femur were similar in all groups. ( Animal Experimental Ethics 

Committee Protocol number 041/2010 ) 

 

Conclusions: 

 

AuNPs (0.01 mg Au/kg of BW) stabilized with CITRATE or PAMAM when used in a single dose treatment did not influenced 

the BW, quality of the bone tissue and other organs of the rats after 8 weeks, except in weight loss of seminal glands from the 

PAMAM group compared with PAMAM + AuNPs (p>0.05). 
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Objectives: 

 

The aim of this study was to analyze the effects of acute exposure of rats to different concentrations of ROFA on the following 

parameters: lung inflammation, cardiopulmonary oxidative stress and mRNA of CuZnSOD, MnSOD and HSP70 in lung. 

 

Methods and Results: 

 

32 adult male Wistar rats, divided into four groups: Saline 10uL(G1), ROFA 50ug/10uL(G2), ROFA 250ug/10uL(G3) ROFA 

500ug/10uL(G4), were submitted to intratracheal instillation and euthanized after 24 hours. The bronchoalveolar lavage (BAL) of 

the right lung was performed for analysis of total cell count, protein concentration, myeloperoxidase (MPO) and lactate 

dehydrogenase (LDH) activity. The left lung and heart were collected and stored at -80°C and subjected to oxidative analysis 

(determination of malondialdehyde – TBARS concentration, catalase - CAT - and superoxide dismutase - SOD - activity) . The 

caudal lobe of the left lung was used to quantify the mRNA of MnSOD, CuZnSOD and HSP70 by RT-PCR. Data are expressed 

as mean±SD and were analyzed by One-way ANOVA followed by Student Newman-Keuls (p 

 

Conclusions: 

 

Our results demonstrate there were oxidative damage to the heart and lung and the concentrations of SOD and CAT were not able 

to protect the tissues. There was no lung inflammation and the gene expression of CuZnSOD was increased. We postulate there is 

a post-transcriptional control of enzyme activity mechanism that may be mediated by changes in the concentrations of superoxide 

and hydrogen peroxide. 
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Objectives: 

 

Organic and inorganic forms of mercury are highly neurotoxic environmental contaminants. The exact mechanisms involved in 

mercury neurotoxicity are still unclear. Oxidative stress appears to play central role in this process. In this study, we aimed to 

develop an insect-based model for the investigation of oxidative stress during mercury poisoning of cockroach Nauphoeta cinera. 

The advantages of using insects in basic toxicological studies include the easier handling, rapid proliferation/growing and 

absence of ethical issues, comparing to rodent-based models. 



 

Methods and Results: 

 

Insects received solutions of HgCl2 (10, 20 and 40 mg/L in drinking water) for 7 days. At the eighth day after mercury exposure, 

animals were submitted to locomotor activity test and had their heads isolated, homogenated in phosphate buffered saline (pH 

7.0) and centrifuged at 1000 g, 4 °C for 5 minutes then 20,000 g 4 °C for 30 minutes. An aliquot of the first centrifugation was 

used for acetylcholinesterase (AChE) activity. The supernatant resulted from the second centrifugation was used for measurement 

of catalase (CAT), glutathione peroxidase (GPx) and glutathione S-transferase (GST) activity. Results are expressed as % 

increase or decrease, comparing to control considered 100%. Values are presented as mean ± SD. Statistical analysis was done by 

One Way ANOVA followed by Duncan‟s post hoc test. Mercury exposure caused a concentration dependent decrease in survival 

rate. The locomotor activity was increased (63±13.8% – p 

 

Conclusions: 

 

In conclusion, our results show that mercuric compounds are able to induce neurotoxic effects and oxidative stress signs in insect 

by modulating survival rate and locomotor activity as well as impairments on important antioxidant systems. In addition, our data 

demonstrated for the first time that Nauphoeta cinerea represents an interesting animal model to investigate mercury toxicity. 
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Objectives: 

 

Copper is an essential metal that can be toxic when in excess in the water. Physiological studies have shown that the key 

mechanism of waterborne copper toxicity is associated with osmoregulatory disturbances in osmorregulating invertebrates. It is 

also known that euryhaline crabs, such as the blue crab Callinectes sapidus, show different osmoregulatory mechanisms when 

exposed to low and high salinities. In light of the above, we evaluate acute toxicity and tissue accumulation of copper in 

Callinectes sapidus acclimated to two different experimental salinities (2 and 30 ppt). 

 

Methods and Results: 

 

Juvenile blue crabs (carapace length = 8.3 ± 0.2 cm; body mass = 43.4 ± 2.5 g) acclimated to salinity 2 or 30 ppt were kept under 

control condition or exposed to copper (at 2 ppt: 0.5, 1, 7, 10 and 20 μM; at 30 ppt: 1, 10, 50,100 and 200 μM) to determine acute 

copper toxicity (96-h LC50) (N=7 for each treatment). Non-filtered and filtered (0.45 μM) water samples were collected from 

both control and copper contaminated media at 0 and 24 h of test for measurements of total and dissolved copper concentrations, 

respectively. Physicochemical parameters of experimental media were analyzed for copper speciation (Visual MinteQ). Crabs 

exposed to copper concentrations lower than the corresponding 96-h LC50 at 2 and 30 ppt were cryoanesthetized and hemolymph 

and gills (anterior and posterior) were collected for copper measurements. It is important to remember that gills are the main 

organ responsible for ionic and osmotic regulation in crustaceans. Copper in tissues and in water were analyzed by AAS. Acute 

waterborne copper toxicity was higher at low salinity (2 ppt; 96-h LC50 = 5.3 μM dissolved Cu) than at high salinity (30 ppt; 96-

h LC50 = 53.0 μM dissolved Cu). The difference between salinities can be completely explained based on the water chemistry 



because it disappeared when expressed as the free Cu2+ ion (96-h LC50 = 3.1 μM free Cu at 2 ppt versus 5.6 μM at 30 ppt) or the 

Cu2+ activity (96-h LC50 = 1.4 μM Cu activity at 2 ppt versus 1.7 μM at 30 ppt). The relationships between gill copper burden 

and % mortality were very similar at 2 ppt and 30 ppt, in accord with the Biotic Ligand Model. Experiments also showed that 

copper concentration in the hemolymph is not dependent on metal concentration in the surrounding medium at either 

experimental salinity. On the other hand, copper concentration in gills (anterior and posterior) augmented as a function of copper 

concentration in the water. 

 

Conclusions: 

 

Present findings indicate that differences in copper toxicity can be explained based on water chemistry at 2 and 30 ppt. Results 

also indicate that gills are a key target organ for copper accumulation and consequent toxicity.  

Keywords: acute toxicity, blue crab, copper, gills 
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Objectives: 

 

Even though the physician prescribing directions of most marketed phytomedicines claim that they can be used during pregnancy 

and/or lactation with medical orientation, studies about the safety of using this type of medicine in these conditions are sparse. 

Passiflora incarnata is one of the hebs marketed as phytomedicines in Brazil and is prescribed mainly as sedative and anxiolytic. 

Reproductive and developmental toxicity studies conducted to evaluate Passiflora incarnata safety could not be retrieved. Thus, 

the objective of this work was to evaluate the reproductive and developmental toxicity of P. incarnata in female rats following the 

ICH S5(R2) guideline. 

 

Methods and Results: 

 

The day female rats were diagnosed pregnant was named gestational day 0 (GD 0) and they were housed individually. They were 

divided into control and P. incarnata-treated groups. Control group (Con, n=14)received water whereas P. incarnata-treated 

groups received 30 (P30, n=12) or 300 mg/kg (P300, n=15) of P. incarnata through the use of the phytomedicine Passiene, a 

syrup marketed by Herbarium. Treatments were made daily through gavage and extended from GD 0 to postnatal day (PND 21), 

when pups were weaned. General toxicity (weight gain, food intake), reproductive (number of dead and alive pups, litter weight, 

pre and post-implantation losses) and developmental (pups weight gain, behavioral evaluation) parameters were evaluated. 

Behavioral evaluation (ambulation, rearing, grooming, time spent in the peripheral and central spaces of the arena) was conducted 

in an open field at PND 22, 35 and 75. P. incarnata treatment did not influence statistically (RMANOVA, P>0.05) dams weight 

gain and food consumption as well as (ANOVA, P>0.05) number of dead pups (Con: 0.07 ± 0.07. P300 ± 0; P300: 0.15 ± 0.10), 

alive pups (Con: 11.53 ± 0.57. P30: 12.75 ± 0.33; P300: 11.23 ± 0.67) and litter weight (Con: 5.86 ± 0.16. P30: 5.59 ± 0.12; 

P300: 5.76 ± 0.09). It also did not alter (ANOVA or Kruskall-Wallis, P>0.05): ambulation(Con: 81.35 ± 6.06. P30: 85.72 ± 5.13; 

P300: 88.15 ± 5.27), rearing (Con: 13.78 ± 1.38. P30: 15.35 ± 1.76; P300: 14.30 ± 1.47) and grooming (Con: 4.17 ± 0.71. P30: 

4.59 ± 0.70; P300: 5.22 ± 0.99) in PND 22; ambulation (Con: 53.41 ± 3.25. P30: 51.08 ± 2.46; P300: 54.69 ± 3.80), rearing (Con: 

11.50 ± 1.21. P30: 13.33 ± 1.46; P300: 13.15 ± 1.48) and grooming (Con: 3.49 ± 0.84. P30: 3.91 ± 0.53; P300: 3.04 ± 1.20) in 

PND35; and ambulation (Con: 39.14 ± 4.85. P30: 33.26 ± 4.092; P300: 42.50 ± 5.70), rearing (Con: 12.00 ± 1.99. P30: 11.61 ± 



1.39; P300: 13.54 ± 1.20) and grooming (Con: 5.42 ± 1.33. P30: 6.45 ± 1.53; P300: 3.91 ± 1.47) in PND75. Ambulation and 

rearing were also evaluated 24h later of each test to perform habituation memory. P. incarnata treatment did not influence 

statistically (RMANOVA, P>0.05) this parameters. 

 

Conclusions: 

 

At the regimen treatment adopted in the present study, P. incarnata did not induce reproductive reproductive toxicity. Moreover, 

it did not alter general activity and habituation memory of pups evaluated at different developmental ages.  
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Objectives: 

 

Hypericum perforatum is a species worldwide used for the treatment of mild to moderate depression. Hypericum polyanthemum, 

one of the 20 species that belongs to this group, recently, also showed a potential antidepressant-like effect. Aim: Since limited 

information is available on the toxicity and safety profile of this potential drug, we therefore investigated whether Hypericum 

polyanthemum extract (POL) treatment is associated with any kind of toxicity in preclinical setting using mice as an experimental 

model. 

 

Methods and Results: 

 

This toxicity study was based on the guidelines of the Organization for Economic Co-operation and Development (OECD – 

Guidelines 423 and 407). Animals received POL once (2000 mg/kg, p.o) or daily for 28-days (90, 450 and 900 mg/kg, p.o.) The 

acute toxicity study did not show any clinical signs, changes in behavior or mortality. At the repeated dose toxicity study, POL 

affected the body weight gain Animals that received POL at the highest doses, 450 and 900 mg/kg, did not gain weight compared 

to the vehicle (Two-way repeated measures ANOVA post-hoc Student-Newman-Keuls (treatment factor F3,599=3.848 P=0.017; 

time factor F14,599=126.498 P 

 

Conclusions: 

 

Based on these results, we can conclude that after 28-days treatment, animals showed biochemical and histological changes 

indicating that the liver is the target organ in case of possible toxicity of the H. polyanthemum extract at doses five and/or ten-

fold above the effective dose in mice. H. polyanthemum extract appears safe at effective doses in pre-clinical studies in mice. 

Much higher doses pose toxicological risks. 
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Objectives: 

 

Coral snakes (genus Micrurus) are the main representatives of the Elapidae family in South America comprising over 120 species 

and subspecies. Human envenomations by coral snakes are relatively rare, but can be quite serious, even leading to death by 

respiratory paralysis. The main neurotoxic mechanism attributed to Micrurus venom is blockade of postsynaptic nicotinic 

acetylcholine receptors at motor endplates by α-neurotoxins, members of a family of low molecular weight (6-9 kDa) “three-

finger” peptides. In addition to α-neurotoxins, the three-finger family of peptide toxins also includes cardiotoxins, muscarinic 

toxins, and cytotoxins. Micrurus lemniscatus is common in many parts of Brazil, but little is known about the toxic components of 

its venom. Therefore, the purpose of this study was to characterize peptide toxins present in the venom of Micrurus lemniscatus. 

 

Methods and Results: 

 

Lyophilized M. lemniscatus crude venom (10 mg) was obtained from Fundação Ezequiel Dias, MG-Brazil, and was fractionated 

by high-pressure liquid chromatography. In the first chromatography, we applied ran 10 mg sample on a C18 semi-prepared 

reverse phase column (Discovery; 25x1cm, 5µm particle) and eluted with a segmented gradient of solvent B at 4.0 mL/min (from 

0-60% ACN over 125 min and then from 60-100% ACN over 4 min. The 35 fractions thus obtained were subjected to a second 

reverse phase column (Source 5ST; 4.6x150mm, 5µm) both reverse phase chromatographic equilibrated in solvent A (100% 

water, 0.1% TFA). The content was eluted with a segmented gradient of solvent B at 1.0 mL/min. The first step of 0-5% ACN in 5 

min., step two of 5-15% ACN in 10 min., step three of 15-30% ACN in 40 min., step four of 30-60% in 40 min and the last step 

60-100% ACN in 5 min. The elution was monitored by absorbance readings at 214 and 280 nm and fractions were collected (1.0 

mL/tube). The isolated components were analyzed by MALDI-TOF/TOF mass spectrometry. The resulted obtained of toxins was 

(MW): 2-4 kDa (8,71%); 4-6 kDa (0,91%); 6-8 kDa (77,52%); 8-10 kDa (0,45%); 10-12 kDa (1,83%); 12-14 kDa (7,79%); 16-

18kDa (0,91%); 20-24 kDa (1,37%); 24-26 kDa (0,45%). Proteins range from 6 to 8 kDa, corresponding to cardio and 

cytotoxins or α-NTXs and muscarinic toxins, from 12 to 16 kDa corresponding to PLA2, and 20-22 kDa representative the 

inhibitor protease type-Kunitz and C-type lectin. 

 

Conclusions: 

 

This study demonstrated that the proteomic profile of the venom of the snake Micrurus lemniscatus presents major toxin 

components of molecular weight between 6-8 kDa that likely correspond to toxins that act on cholinergic systems. Further studies 

involving the sequencing and pharmacological characterization of these molecules may clarify their possible implication in the 

high toxicity resulting of the accidents by M.lemniscatus. 
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Objectives: 

 

Organic compounds containing tellurium (Te) are synthesized since 1940, but their pharmacological and toxicological properties 

are poorly understood. Therefore, the aim of this study was to evaluate the effect of an acute treatment with the organotellurium 

3-butyl-1-phenyl-2- (phenyltelluro)oct-en-1-one on the activity of creatine kinase (CK) in cerebral cortex, hippocampus and 

cerebellum of 30-day-old rats. 

 

Methods and Results: 

 

We used 28 Wistar rats with 30 days of age, treated with a single intraperitoneal injection of saline, 125, 250 or 500 µg/kg of 

organotelurrium (n = 7/group). One hour after the injection, the rats were sacrificed by decapitation and the cerebral cortex, 

hippocampus and cerebellum were immediately isolated and homogenized. The activity of CK was determined according to 

Hughes (1962) and proteins determined according to the method of Lowry. Statistical analysis was performed by ANOVA 

followed by Tukey post-test. We verified that the organotellurium was able to decrease the activity of CK in all doses and in all 

tissues studied. The results are expressed as mean (µmol creatine/min/mg) ± standard deviation. Cerebral cortex, control: 45.40 ± 

1.99, 125 µg/kg: 26.93 ± 2.64, 250 µg/kg: 16.94 ± 2.87, 500 µg/kg: 12.96 ± 1 39. Hippocampus-control: 64.02 ± 3.47, 125 µg/kg: 

49.40 ± 4.81, 250 µg/kg: 42.76 ± 4.80, 500 µg/kg: 42.30 ± 3.96 . Cerebellum: control: 69.25 ± 7.67, 125 µg/kg: 51.62 ± 8.87, 250 

µg/kg: 52.18 ± 11.20, 500 µg/kg: 31.83 ± 4.41. 

 

Conclusions: 

 

Considering that CK is an essential enzyme for energy metabolism an inhibition in its activity could compromise brain energy 

homeostasis, contributing to the neurotoxicity caused by this organotellurium. 
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Objectives: 

 

In Brazil, esophageal cancer is one of the most common types of cancer, being the esophageal squamous cell carcinoma (ESCC) 

the most frequent one (96% of cases). The major ESCC risk factors are high alchool and tobacco consumption which, indirectly, 

could modify the expression of genes related to protein oxidation (NOX1) or deacetylation (HDAC1 and HDAC2) and DNA 

methylation (DNMT3A), influencing, therefore, the balance of tumorigenesis-related gene expression. Thus, the aim of this work 

was to evaluate NOX1, HDAC1, HDAC2 and DNMT3A gene expression along the human esophagus and correlate them with the 

exposure to ESCC etiological factors. 

 

Methods and Results: 

 

We evaluated a group of 53 individuals attended at HUPE/UERJ who presented normal esophageal mucosa during the 

endoscopy. The individuals were grouped according to ESCC risk factor exposure: Group I (n=18): non-alcoholics and 

nonsmokers, II (n=18): only alcoholics, III (n=5): only smokers and IV (n=12): alcoholics and smokers. The RNA was extracted 

from biopsies, converted to cDNA and the gene expression analysis was performed by qPCR. The statiscal analyses were 

performed by Dunn‟s multiple comparison test, Kruskal-Wallis test, Mann Whitney test, Kolmogorov-Smirnov test and Pearson‟s 

correlation coefficient test. There were no statistically significant differences when the three esophageal thirds were evaluated for 

NOX1, HDAC1, HDAC2 and DNMT3A expressions (p=0.59; p=0.98; p=0.94 and p=0.86, respectively). Similar results were 

found when the individuals were grouped according to alcohol and/or tobacco consumption (p=0.23; p=0.14; p=0.80 and p=0.76, 

respectively). HDAC2 showed a higher expression among women (p=0.03) but there were no gender differences regarding 

NOX1, HDAC1 and DNMT3A expression (p=0.16, p=0.89 and p=0.45, respectively). As HDAC1, HDAC2 and DNMT3A are 

directly related to gene repression, we correlated their expression to NOX1 expression. There was a weak positive correlation 

between NOX1 and DNMT3A expression for group II individuals (r=0.33 and p=0.02) and a moderate negative correlation 

between NOX1 and HDAC1 for group III individuals (r=-0.55 e p=0.04). 

 

Conclusions: 

 

None of the genes analyzed seem to be regulated directly by ethanol and/or tobacco metabolites in the healthy human esophagus. 

The correlations found between NOX1 and DNMT3A among group II individuals and between NOX1 and HDAC1 among group 

III individuals suggests effects on the regulation of genes involved in epigenetics mechanisms related to gene expression control 

in the esophageal ephitelium. 
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Objectives: 

 

Vitex agnus-castus is a species with proven pharmacological activities such as stimulating and normalizing pituitary gland 

functions, especially progesterone function. Considering the production and the increasing commercialization of herbal medicine 

as an activity of great economic and social importance, it is necessary to investigate their possible toxic effects. Therefore, the 

aim of this study was to evaluate the subacute toxicity of the hydroalcoholic extract of leaves from Vitex agnus-castus in female 

rats. 

 

Methods and Results: 

 

The hydroalcoholic extract of dried and crushed leaves was prepared by maceration with 70% ethanol for five days at room 

temperature and protected from light. Later, it was concentrated on Rotavapor at 50 ºC, and then packed in glass jars and stored in 

the refrigerator. Were used 16 female Wistar rats weighing 140-200g. The control group (n=8) received 1mL/100g body weight 

(bw) of saline intragastrically (ig) and the experimental group was treated with 1mL/100g pc, ig, of extract from Vitex agnus-

castus, at a concentration of 75 mg/mL for 30 days. At the end of treatment, animals were anesthetized and proceeded to collect 

blood by cardiac puncture in vials without anticoagulant added to clot activator for evaluation of biochemical parameters. Then 

the rats were euthanized by excess of anesthesia (60 mg of ketamine associated with 8 mg of xylazine/kg bw, intraperitoneally) 

for collection and evaluation of internal organs. Blood samples were centrifuged at 3500 rpm for 5 minutes and serum separated. 

Biochemical parameters were carried out by dry chemistry (Reflotron, Roche Diagnostics Brazil). We evaluated the following 

serum parameters: AST, ALT, creatine, urea and glucose. The organs (heart, liver, kidneys, ovaries and uterus) were weighed and 

sectioned, then fixed in formalin (formaldehyde solution 10%) buffer and after 24 hours resected for histopathological 

processing: : dehydration with increasing alcohol series (70 to 100%), clearing in xylene, impregnated and embedded in paraffin, 

and proceed to the preparation of the slides, which were examined by light microscopy. The data for biochemical parameters 

were analyzed by Student t test, adopting a significance level of 5%. The results were expressed as mean ± standard error of mean 

(SEM) to treated and control groups, respectively. The results for urea (mg/dL) were 40.4 ± 1.78 and 34 ± 5.99. Creatinine 

(mg/dL) was Vitex agnus-castus. Histopathologic analysis revealed no signs of degenerative changes, inflammatory or necrotic in 

the heart, liver, spleen, adrenal, ovary, uterus and lung of rats in both groups, showing that the extract did not alter morphological 

structures of these organs. However, this same analysis showed changes the type perivascular focal inflammatory infiltrate of 

minimum intensity in the kidney cortico-medullary region of half of animals treated with extract from V. agnus-castus. 

 

Conclusions: 

 

The hydroalcoholic extract of leaves from Vitex agnus-castus presented changes on the biochemical parameters, such as 

decreased serum glucose and liver enzymes AST and ALT, beyond causing relevant renal alterations. 
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Objectives: 

 

Araucaria angustifolia, is a native tree specie from southern Brazil. The insecticidal potential of this specie has been reported by 

traditional communities, but no scientific study has been carry out in the view of demonstrating its mechanism of action. The aim 

of this study was to evaluate the mechanism of neurotoxic activity induced by A. angustifolia needles methanolic extract 

(AANME) in cockroaches. 

 

Methods and Results: 

 

The methanolic extract was prepared by conventional phytochemical methods. Biological activity was accessed by measuring the 

grooming behavior (J. Comp. Physiol. A, 189: 497, 2003) in adult cockroaches (Phoetallia palida) of both sexes. The animals 

were housed at controled temperature (22-24°C) with water and chow ad libitum, until the experiments. The grooming activity is 

a natural behavior characterized by the coordinated movement of insect front legs and antennas. The animals were kept in a 

plastic box and the groomings were accounted during 30 min before and after injection of different subletal doses of (AANME). 

The number of groomings was expressed as a mean ± SEM of nine experiments. A control group were injected only with insect 

saline. Statistical analysis was applied using non parametric Student "t" test. These studies were done in accordance with the 

guidelines of the Brazilian College for Animal Experimentation (COBEA). In time matched control experiments with injection at 

third abdominal portion of insect saline alone, the mean number of groomings was 0.5 ± 0.1.min
-1

 during 30 min observation. 

When cockroaches were injected with AANME (1.25, 2.5 and 5 micrograma/microlitro) a concentration and time-dependent 

activity was observed. Thus, the concentration of 2.5 μg/μl induced 1.3 ±0.2.min
-1

 groomings during 30 min (pAANME the 

number of groomings wasraised to (1.8 ±0.2.min
-1

) after 30min (pAANME (1.25 mg/ml, n=9). 

 

Conclusions: 

 

It appears that the AANME injection activates a neural network responsible for grooming. Our studies are consistent with the 

hypothesis that AANME induces the release of monoamines in the cockroach nervous system. This later effect promotes a 

significative increase in the number of groomings, since reserpine, when injected in the same region, evokes a great increase in 

dopamine release in insects (J. Comp. Physiol. A 188:315, 2002). The administration of dopamine in cockroaches leads to a 

massive increase in the grooming behavior (J. Exp. Biol. 202: 957, 1999). 
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Objectives: 

 



Doxorubicin is a toxic antibiotic isolated from Streptomyces peucetius that belongs to anthracycline group and is very effective in 

neoplastic diseases treatment. It has been used against many tumors as metastatic breast cancer, acute lymphoblastic and 

myelodysplastic leukemia, in a single way or associated to other drugs. How doxorubicin acts in cell is not well-known, however 

many studies suggest the DNA as the main target, direct or indirectly by intercalation of the planar anthracycline nucleus in DNA 

double-helix. It is known that DNA repair mechanisms in tumor cells is correlated to multiple drug resistance. Based on this, we 

objective evaluate which DNA repair mechanisms are involved in correcting doxorubicin lesions. 

 

Methods and Results: 

 

Cellular inactivation assays were performed using strains of Escherichia coli deficient in DNA repair mechanisms as nucleotide 

excision repair (NER), base excision repair (BER) and homologous recombination, treated with increasing concentrations of 

doxorubicin correlating to previous results obtained by our group with bifunctional nitrogen mustard (HN2), mitomycin (MC) 

and psoralens. uvrB mutant is extremely sensitive to doxorubicin (about 6 orders of magnitude) related to the wild type one, in 

which all DNA repair mechanisms are intact. The uvrA and uvrC mutants are resistant to doxorubicin treatment as well as wild 

type. Homologous recombination is also an important pathway to correct doxorubicin lesions, whereas recA mutant presents a 

significant sensitivity to doxorubicin (about 3 orders of magnitude). Otherwise, doxorubicin lesions seem not to require BER, 

since none of BER mutants was sensitive to treatment, at levels of the wild type strain. 

 

Conclusions: 

 

The results suggest that doxorubicin can be included in a group classified by our laboratory as UvrB-dependent agents, similar to 

MC and psoralens results and not to HN2, which requires all NER subunits to correct its lesions. Furthermore, doxorubicin can be 

related to HN2 and MC with respect to homologous recombination, since the recA mutant is sensitive to these agents, but it 

seems not to depend on BER, unlike HN2. 
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Objectives: 

 

Chemical pesticides have been used for decades and are hazardous compounds to human health, pets and wildlife. This fact has 

motivated the study of insecticidal potential of plants, since plant compounds are less harmful to the environment. The present 

study was aimed to test the potential biocide actions of the Antarctic algae Prasiola crispa ethanolic extract (PcE) using a model 

of semi-isolated cockroach (Nauphoeta cinerea) heart. 

 

Methods and Results: 

 

Adult cockroach Nauphoeta cinerea were purchased from specialized breeding company (Nutrinsecta criação e comércio de 

insetos LTDA). After ether anesthesia, semi-isolated heart preparations were obtained in accordance with pre-established 

methodologies and heart rate was monitored for 40 min with the aid of a stereomicroscope. Plant extract concentrations (0.5-2 



mg/ml) were dissolved in saline and added to the heart preparation. It was observed a significant decrease of heart frequency 

when PcE extract was added. This effect was dependent on concentration, achieving stronger effect at 2mg/ml (54.2±5.6% - p 

 

Conclusions: 

 

our results point to an important biocide action of the Antarctic algae Prasiola crispa ethanolic extract. Since DTNB, an 

oxidizing agent blocked PcE effects, it is suggested that redox-active compounds presented in the extract are involved in the 

cardiotoxic action of PcE on Nauphoeta cinerea semi-isolated heart preparation. Studies are being conducted in our laboratory 

aiming to determine the molecular mechanisms of Prasiola crispa-induced toxicity in insects. 
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Objectives: 

 

Snakebites constitute a significant risk to public health in Latin America and myonecrosis is one of the main disabling 

consequences. Experimentally, the injection of Bothrops jararacussu venom causes rapid necrosis and a subsequent regeneration 

in the extensor digitorum longus (EDL) of mice. The damage to the sarcolemma promotes depolarization, influx and mobilization 

of calcium ions, contraction of the fiber and rapid efflux of cytosolic enzymes. In addition, we showed previously that ion 

transport ATPases essential to intracellular calcium homeostasis are significantly affected by the crude venom, with an overall 

increase of Na/K-ATPase and decrease of Ca-ATPase (Toxicon 55:52, 2010). This work aims to study the effect of myotoxins 

BthTXI and BthTXII on the activity and expression of Ca2-ATPase SERCA and Na/K-ATPase isoforms during the process of 

mouse EDL necrosis/regeneration and to assess the ability of these myotoxins to affect the activity of these ATPases in vitro. 

 

Methods and Results: 

 

Adult Swiss mice divided into 3 groups received an injection of 50 ul of each myotoxin (1 ìg/g) or saline solution (PSS) on the 

right paw. The EDL muscles were removed 1, 3, 7 and 21 days after administration of myotoxins and homogenized. Western blot 

analysis was carried out using specific antibodies against alpha1 and 2 isoforms of Na/K-ATPase. Also, experiments were 

performed to determine Na/K-ATPase and Ca-ATPase activities by the method of Fiske and Subbarow (1925). We observed a 

reduced expression of Na/K-ATPase alpha2 isoform during the first days of necrosis (around 50-75% day 1 up to 25% of control 

on day 3, n=3, p 

 

Conclusions: 

 

Isolated myotoxins seem to act differently from the crude venom, inducing a lower inflammatory response level and necrosis, 

corroborating with the hypothesis that distinct components of the venom are important for the myotoxicity in vivo and resulting 

in a different ATPase profile. Evaluation of the expression of EDL‟s SERCA1 and 2 and Ca-ATPase activity, and the effect of 

myotoxins on the Ca-ATPase activity in vitro are in progress. We will also include a new experimental group where BthTXI and 



II will be associated. 
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Objectives: 

 

To verify whether the physiological and biochemical alterations induced by mercury, and prevented by zinc, are related to hepatic 

and renal metabolism, this work investigated the effects of mercury chloride (HgCl2) and zinc chloride (ZnCl2) on alanine 

(ALT), lactate dehydrogenase (LDH) and glucose 6-phosphatase (G6Pase) activities in liver and kidney of newborn rats. Still, the 

glycemic and tissue glycogen (liver, kidney and muscle) levels were monitored. 

 

Methods and Results: 

 

Three day-old Wistar Rats were treated (s.c.) with saline or ZnCl2 (27 mg/kg/day) for five consecutive days (from 3rd to 7th days 

of age) and with saline or HgCl2 (5 mg/kg/day) for more five days (from 8th to 12th days of age) Pups were sacrificed 24h after 

the last dose, and samples were collected (blood, liver, kidney and muscle). The study was conducted according to Guidelines of 

Universitary Ethics Committee (process number 23081.014805/2007-68) for experiments on animals. The pups treated only with 

mercury presented an increase of ALT activity around six times [F(3,12)=21.45, p< 0.01], but no alteration on renal ALT and 

hepatic LDH activities. The mercury exposure increased the G6Pase activity in 75%, [F(3,12)=5.10, p 

 

Conclusions: 

 

The increased activities of hepatic ALT and G6Pase enzymes suggest that the Hg induce an increase in the gluconeogenese rote 

Zinc prevents the effects of mercury on the metabolic alterations confirming its protective role.  
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Objectives: 

 

Calcium accumulation in cells is a key factor in pathological events that occur in ischemia-reperfusion, excitotoxicity and some 

forms of diseases. Mitochondrial Ca2+ overload leads to mitochondrial membrane permeability transition condition, a situation 

associated with the opening of a mitochondrial membrane permeability transition pore (PTP). In this context, the aim of this 

study was to compare the toxic effect of Ca2+ in mitochondria isolated from liver rats supplemented with complex I and II 

substrates. 

 

Methods and Results: 

 

Mitochondria from liver of Wistar rats were isolated by conventional differential centrifugation. The activity of mitochondrial 

complex I in membranes, was measured after Ca2+ (0 – 60 μ M) exposure by addiction of NADH 100 μ M by fluorimetric 

method. The activity of complex II was measured after Ca2+ (≈ 60 μ M) exposure (MTT reaction). Exposure to Ca2+ caused a 

concentration dependent inhibition in complex I activity (p< 0.05). However, a second addition of Ca2+ (15 μ M) caused a rapid 

mitochondrial Δ Ψ m loss (98 % ± 9.4; p < 0.05). CsA did not cause a protection against the collapse of Δ Ψ m caused by first 

Ca2+ addiction, but prevented the mitochondrial depolarization caused by subsequent addition of Ca2+. When mitochondria were 

maintained with substrate (Succ) occurred a transient mitochondrial loss, but after a few seconds the Δ Ψ m remains unchanged. 

All experiments with RR indicate a complete protection against Ca2+-induced damage in the Δ Ψ m. Oxygen consumption by 

isolated mitochondria was measured using a Clark-type oxygen electrode. The mitochondria in buffer III were oxidizing with 

Mal⁄ Glu or Succ and exposed to ADP⁄ Pi and oligomicine. This procedure demonstrated that mitochondria were intact and 

responding to substrate and ADP⁄ Pi. As expected, oligomicine decreased the oxygen consumption, confirming mitochondrial 

coupling. After addiction of uncoupler 2.4 DNP mitochondria return to basal respiration. Exposure of Ca2+ ≈ 60 μ M in 

mitochondria oxidizing with Mal⁄ Glu caused a significant decrease on oxygen consumption when compared to Succ (35 % ± 5.6; 

p < 0.05 Mal⁄ Glu compared to Succ).  

 

Conclusions: 

 

Therefore we hypothesized that the first phase in the depolarization caused by Ca2+ in Mal⁄ Glu-oxidizing mitochondria, may be 

due to decrease in mitochondria complex I activity, considering that CsA did not prevent the Ca2+ effect. However, subsequent 

rapid phase on mitochondrial depolarization caused by second addition of Ca2+ occurred due to classical MTP opening, blocked 

by CsA. Furthermore, we supposed that, when mitochondria were oxidizing with Succ, succinate dehydrogenize restores and 

maintains mitochondrial electron driving force and consequently Δ Ψ m. So this study, provide basis for further investigations on 

the modulation of Ca2+ homeostasis in mitochondrial physiology. 
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Objectives: 

 

Frequently, drugs used for human and veterinary purposes have been found in water bodies. The main classes include anti-

inflammatories, analgesics and steroid hormones, which can cause different effects in both animals and humans who consume the 

contaminated waters. Thus, the preservation of the aquatic environment and prevention of harmful effects caused by the presence 

of the pharmaceutical products in the water represent a growing concern. In this study, toxic effects of dexamethasone (DEX) as 

an environmental water contaminant were evaluated. 

 

Methods and Results: 

 

During 14 days, male Swiss mice (20g) received purified water containing DEX at 3 µg/L as the only source of drinking water. 

Control group received only water. At the end of the exposure, mice were sacrificed and genetic biomarkers (bone marrow 

micronucleus), biochemical biomarkers (glutathione S-transferase (GST), glutathione peroxidase (GSH) activities and lipid 

peroxidation (LPO)) and immunological biomarkers (cell migration induced by carrageenin [Cg] and NO production induced by 

lipopolysaccharide [LPS] at 1, 10, 100, 1000 and 10000 ng/mL in macrophages) were carried out. Additionally, total weight and 

abdominal fat (% of total weight) were determined. ANOVA followed by Newman-Keuls or Bonferroni post hoc test was applied 

(p 

 

Conclusions: 

 

The results suggest that a constant exposure of organisms to dexamethasone present in water can lead to potential toxic effects, 

including genetic, biochemical and immunological changes, showing that more attention must be given to the proper disposal of 

pharmaceutical products in water. 
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Objectives: 

 

Characterization and study of the properties biological of a new serine protease with activity thrombin-like from B. andianus 

snake venom. 

 

Methods and Results: 

 

A new serine protease with thrombin-like activity from B. andianus snake venom (TLBan) was obtained through two 



chromatographic steps, molecular exclusion chromatography on G-75 column (1 cm x 60 cm) and RP-HPLC on μ-Bondapak C-5 

column. The molecular mass was analyzed by MALDI-TOF spectrometry, its kinetic activity was evaluated in the presence of a 

synthetic substrate N-benzoyl-L-arginine-ρ-nitroanilide (BAρNA) as your inhibitory activity whit ethylenediamine tetraacetic 

acid (EDTA), phenylmethanesulfonyl fluoride (PMSF) and soybean trypsin inhibitor (SBTI). Fibrinogenolytic activity was 

determined mixing TLBan with bovine fibrinogen solution at various time intervals (0 to 24h) and then applied to SDS-PAGE. 

The effect of ions (Zn2+, Ca2+, Mg2+ and Mn2+) and pH (5 to 10) on the fibrigenolytic activity was determined mixing TLBan 

with bovine fibrinogen against solution of different ions and pHs. Platelet aggregation assays were performed on platelets-rich 

plasma (PRP) isolated by centrifugation and the hemorrhagic activity was determinated by the area of hemorrhagic spot. On the 

other hand the studies of the ability of TLBan to induce inflammation were tested using the mouse footpad oedema model. 

Isolated thrombin like (TLBan) showed proteolytic and fibrinogenolytic activities, presented a molecular mass of 25835,65Da. 

Kinetics parameters were Km = 2.9x10-1 M and Vmax = 5.4 x10-1 nmoles ρ-NA/lt/min and was strongly inhibited by 

phenylmethanesulfonyl fluoride (PMSF). TLBan evidenced a fibrinogenolitic activity above the bovine fibrinogen, and 

hydrolyzed α and β chains, such fibrigenolitic activity was elevated in presence of Ca2+ and pH 8.0. Biological activities such as 

hemorrhage and inflammatory effect reveal that the TLBan is completely deprived which is characteristic of the family of 

proteins, and has the property of inducing platelet aggregation on platelets-rich plasma (PRP), as well as was inhibited on the 

presence of phenylmethanesulfonyl fluoride (PMSF).  

 

Conclusions: 

 

TLBan exhibited a high specificity for BAρNA and was inhibited by PMSF. This enzyme has the ability to degrade fibrinogen α 

and β chains and the platelet aggregation was inhibited strongly when was incubated with PMSF. 
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Objectives: 

 

Bones are composed of mineralized tissue constituting mainly of calcium (Ca) and phosphorous (P). These elements are 

organised forming crystals of hydroxyapatite. Some conditions or pathologies affecting this tissue, may alter the quantitative 

distribution (or presence) of these elements; and consequently the stoichiometric composition of hydroxyapatite. Recent studies 

suggest that chronic alcoholism as well as estrogenic deficiencies may affect bones in general (including alveolar bone), and in 

doing so increases individuals‟ susceptibility in developing progressive periodontal disease. The main objective of this research 

was to verify possible alterations in Ca/P ratios (in the alveolar bone crest region), in laboratory rats subjected to chronic 

alcoholism and/or estrogen deficiency induced by ovariectomy. 

 

Methods and Results: 

 

Fifty four female rats (Rattus norvegicus, of the albinus, Wistar variety, with four months of age and approximately 300 g), were 



initially divided into two groups: ovariectomized (Ovz), and Sham operated (Sham). A month after surgery the two groups were 

sub-divided (according to their diet), and received the following dietary intervention: (a) alcohol at 20%, (b) isocaloric diet and 

(c) free diet. Eight weeks after the commencement of the dietetic treatment, the animals were sacrificed and their mandibles 

removed. Samples from the right side of the mandibles were then cut in a longitudinal direction, in the alveolar bone crest region 

(between the first and second molar), in order to verify Ca and P concentrations and Ca/P ratios using micro-fluorescence X ray 

spectrometry (EDX). Data obtained with spectrometry were evaluated by analysis of variance (ANOVA) and Tukey tests with 

significance levels of 5%. The free diet groups presented the highest average values of Ca/P ratios, and the groups with diet 

restrictions presented the smallest average values. The Ovz free diet group was the group with the greatest weight gain, a greater 

consumption of food volume and presented highest values of Ca/P ratios (average of 2.03 ± 0.04). These values were not, 

however, considered statistically different (p>0.05) from the free diet Sham group (average of 2.01 ± 0.01). The alcohol Ovz 

group presented lower values for Ca/P ratio (average of 1.92 ± 0.06), being the only group statistically different (p 

 

Conclusions: 

 

From the results, it can be concluded that ovariectomy in association with alcohol consumption at 20%, significantly alters the 

stoichiometry of hydroxyapatite; leading to a reduction of Ca/P ratios. 
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Objectives: 

 

In the last years studies identifying new biological properties of organic molecules of Se have had a special attention. Different 

pharmacological properties have been attributed to organochalcogens such as: antioxidant activity, anti-diabetogenic, 

antinociceptive, hepatoprotective and anticonvulsant In contrast, other researchers have shown that organoselenium compounds 

can produce toxic effects on living organisms, both in vitro and in vivo. Despite the growing use of organoselenium compounds 

in chemical and biochemical fields and the increasing risk of occupational and environmental human exposure to these elements 

there has been little concern about their toxicity. Considering that there are little concern about the biochemical mechanisms 

involved in exposure to organoselenium compounds, the purpose of this study was to investigate the effect of chronic treatment 

with vinyl chalcogenide 3-methyl-1-phenyl-2-(phenylseleno)oct-2-en-1-one on glucose, cholesterol, triglycerides, creatinine, 

urea, lactate dehydrogenase (LDH), alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum of adult 

mice. 

 

Methods and Results: 

 

We used 40 adult male Wistar rats (~ 300g) that were divided in four experimental groups. The animals were treated for 30 days 

with an intraperitoneal injection of saline or the organoselenium in different concentrions (125, 250 or 500 µg/kg) (n = 10). After, 



the animals were killed by decapitation and the truncular blood was collected. The serum was separated and used for biochemical 

analysis. The levels of glucose, cholesterol, triglycerides, creatinine, ALT and LDH were not statistically different between 

groups (p> 0.05, ANOVA, post test Tukey). However, we observed an increase in AST concentration in group that received 500 

µg/kg of organoselenium (Control: 223.88 ± 7.86, 500 µg/kg: 273.88 ± 16.11, p  

 

Conclusions: 

 

Our results indicate that chronic treatment with this vinyl chalcogenide probably induces changes in liver function and pre-renal 

uremia in rats, and is potentially toxic to rodents. 
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Objectives: 

 

The aim of the present study was isolation and partially enzymatic characterization of a new serineproteinase (TLBpic) purified 

with activity thrombin-like from Bothrops pictus snake venom. 

 

Methods and Results: 

 

The thrombin-like enzymes (TLBpic) from B. pictus was purified and isolated in one chromatographic step in RP-HPLC on ì-

Bondapak C-18 column. TLBpic amidolytic activity was measured using the synthetic chromogenic substrate N-benzoyl-L-

arginine-p-nitroanilide (BapNA) modified for 96-well Elisa plates. The enzyme, expressed as the initial velocity of the reaction 

(Vo), was calculated based on the amount of p-nitroaniline released. The Michaelis constant (Km= 1.9 x 10-1 M) and maximum 

velocity (Vmax= 0.95 x 10-1 nmoles p-NA/lt/min) of TLBpic were determined using a Lineweaver-Burk. SDS–PAGE showed 

that TLBpic present a molecular mass of 35248.8 Da confirmed by MALDI-TOF mass spectrometry. The inhibitory effects of 

PMSF on the amidolytic activity suggest that TLBpic is a serineproteinase, and their inhibition by â-mercaptoethanol revealed the 

important role of the disulfide bonds in the stabilization of the native structure. Soybean trypsin inhibitor (SBTI) and 

Ethylenediaminetetraacetic acid (EDTA) had little or no effect on its amidolytic activity. Amino acid analysis showed a high 

content of acid and hydrophobic amino acids as well as 12 half-cysteine residues. TLBpic was characterized biologically through 

fibrinogenolytic activity, this assay was determined mixing the enzyme (TLBpic) with bovine fibrinogen solution at 37°C; 

aliquots of this solutions were with-drawn at various time intervals (0; 0,5; 1; 2; 3; 6 and 12h) and stoped by denaturating 

solutions. These solutions in SDS-PAGE showed a fast degradation of the á-chain, a slow degradation of â-chain and it did not 

affect the ã-chain, and the other hand, TLBpic induced fibrinogen-clotting activity. For hemorrhagic activity assay was used 

subcutaneously injecting in different doses of TLBpic into mouse and did not induce hemorrhage; the inflammatory activity was 

assessed using a murine model of paw edema by measuring the diameter of the hemorrhagic area on the inner side of the skin, 

and did not induce inflammatory process, and finally regarding the toxic activities, the DL50 of the TLBpic was determined to be 

0.421 mg/k body weight by intracerebroventricular (i.c.v.) injection. 

 

Conclusions: 



 

Using a simple and rapid procedure based on RP-HPLC showed that a serineprotease (TLBpic) can be isolated with high grade of 

purity with thrombin-like activity. The molecular mass of TLBpic was 35248.8 Da, similar to those of other thrombin-like 

enzymes from other snake venoms; also, TLBpic have the ability to degrade fibrinogen and showed á and â chain cleavage. We 

can suggest that this protein does not contribute significantly to the toxic effect when analyzed separately, but it does when 

associated with other enzymes of the venom due to its high proteolytic activity. Therefore, they do not contribute directly to 

lethality by ophidian envenomation. 
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Objectives: 

 

Envenoming by rattlesnakes is characterized by neurotoxicity, systemic myotoxicity, coagulation disorders, edema and acute 

renal failure (Rev Inst Med Trop S Paulo. 45: 239, 2003). The main toxic component isolated from the venom is crotoxin that is a 

reversible protein complex composed of a non-toxic non-enzymatic acidic polypeptide (Crotapotin) and a toxic basic 

phospholipase A2 (PLA2). This study aimed to determinate the enzymatic and myotoxic activity of the basic PLA2 component 

(Cdrw_4) purified from the crotoxin-like complex of the Crotallus durissus ruruima snake venom and the effect of 

Parabromophenacyl bromide (p-BPB) on its enzymatic activity.  

 

Methods and Results: 

 

In the present work we report the biological characterization of a PLA2 (Cdrw_4) purified from Crotalus durissus ruruima crude 

venom, after two chromatographic steps on column Sephadex G-75 (molecular exclusion) and a column μ-Bondapack C-18 

(reverse phase HPLC). Cdrw_4 showed a relative molecular mass of ~14 kDa and moderate activity PLA2 (5.0158 ± 0.031 

nmol/mg/min), similar to other isolated PLA2s from crotalic snakes. In mice, Cdrw_4 (5µg/50µl) induced an elevated local and 

systemic myotoxic effect. The creatine kinase (CK) plasma levels (U/l) were determined at different time intervals (1, 2, 3, 6, 12 

and 24 h), after intramuscular and intravenous injections, respectively. Modified PLA2 enzyme with Parabromophenacyl bromide 

(p-BPB) lost their enzymatic activity (0.9323 ± 0.069). The p-BPB has been described as a strong alkylating agent which is 

specifically used for the chemical modification of His48 abrogating the enzymatic activity. The His48 is highly conserved in 

enzymatically active PLA2 and play crucial role in the biological effect (J. biol. Chem. 267: 22645, 1992). 

 

Conclusions: 

 

The results show that PLA2 induced a moderate enzymatic activity that was strongly reduced by p-BPB and modified PLA2 not 

reduce significantly the myotoxic activity induced for this. Thus, the combined structural and functional information obtained 

identify Cdrw_4 as members of the PLA2 family, which presents the typical bioactivity described for such protein. 
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Objectives: 

 

The acetylcholinesterase (AChE) enzyme is a target for the discovery of mechanism based on inhibitors due to its role in the 

hydrolysis of the neurotransmitter acetylcholine (ACh) which is important for learning and memory processes. 

Neurodegenerative pathologies such as Alzheimer‟s disease occur mainly due to cholinergic functions and a strategy to treat this 

group of illness is the use of AChE inhibitors. The medicinal plants have a diversity of chemical compounds that should be 

investigated. In the present study was evaluated the in vitro effect of hydroalcoholic extract of Cat's Claw (Uncaria tomentosa) 

on AChE activity from brain of rats. 

 

Methods and Results: 

 

The crude extract of U. tomentosa was obtained from Herbarium Botanic Laboratory (Curitiba, Brazil), and dissolved on ethanol 

70% in the following concentrations: 0 control, 1, 10, 50, 100 and 200 µg/ml. To evaluate the AChE activity, were used adults 

(70-90 days) male Wistar rats (n=5) weighting 160-200 g which were submitted to euthanasia. Their rat cranium was opened and 

the structures were gently removed, separated into cerebral cortex, striatum, hippocampus, and homogenized in Tris-HCl buffer 

10 mM, pH_ =7.4. The AChE activity was determinated in supernatant according to the method described on Biochem. 

Pharmacol. 7: 88, 1961. The data were analyzed by one-way ANOVA followed by Duncan‟s multiple range tests. P < 0.05 was 

considered to represent a significant difference. All data were expressed as means ± SEM. The AChE activity was expressed as 

ìmoles ASCh/h/mg of protein. The results showed a decreased AChE activity on striatum at 100 and 200 µg/ml of the extract 

(11.85 ± 0.51 and 5.40 ± 0.94, respectively) in relation to control group (16.94 ± 1.27). In hippocampus the AChE activity 

decreased at 10 (3.19 ± 0.15), 50 (3.02 ± 0.23), 100 (2.70 ± 0.11) and 200µg/ml (2.55 ± 0.42), when compared to control group. 

There was no alteration in cerebral cortex in AChE activity.  

 

Conclusions: 

 

Taken together, this study suggests that Uncaria tomentosa extract can be a complementary therapy to assist treatments of 

diseases that affect the cholinergic system. However, further studies are substantial to clarify the potential role of this extract in 

counteract cholinergic impairment 
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Objectives: 

 

The endogenous and synthetic nucleosides such as AZT are important molecules that have biological activity and antiretroviral 

therapy, respectively. This ex vivo study aimed to examine the influence of the compound S1073 organochalcogen analog of the 

AZT on the activity of acetylcholinesterase (AChE) from rat brain. 

 

Methods and Results: 

 

In this experiment enzymatic were used 60 male Wistar rats, with 3 months of age, divided into six groups (n=10): Group I, 

control without the compound S1073 (0 mM/kg), Group II ethanol (vehicle), Group III S1073 (0.125 mM/kg), Group IV S1073 

(0.25 mM/kg), Group V S1073 (0.5 mM/kg), Group VI S1073 (1.0 mM/kg). The compound was administered intraperitoneally 

and after 24 hours the animals were anesthetized and the cerebellum, cerebral cortex, striatum and hippocampus were removed 

for determination of AChE activity. Results: Statistical analysis of one way ANOVA (Duncan test) for the AChE activity in 

cerebellum revealed that the concentrations of 0.125 mM (1.25±0.12), 0.25 mM (1.12±0.13), 0.5 mM (0.96±0.05) and 1 mM 

(1.09±0.16) of the compound S1073, there were no significant change compared to the control group (1.21±0.37) (p<0.05). 

 

Conclusions: 

 

The results of this preliminary study of the compound organochalcogen analog AZT S1073 demonstrated that AChE activity in 

hippocampus and cerebral cortex were altered. It is suggested that the S1073 is capable of interfering in the cholinergic 

neurotransmission and, your use therapeutic may be useful in organophosphorus poisoning which inhibits the enzyme AChE. 

However, further studies should be conducted.  
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Objectives: 

 

Wavelet transform has important advantages over Fourier transform such as better time-frequency representation and more 

refinements in signal filtering with no information losses. In this work, we have used wavelet transform as a tool for denoising 

recordings of two different data sets obtained with full-field electroretinography (ffERG) and chromatic transient visual evoked 

cortical potential (tVECP) recording. 

 

Methods and Results: 

 

ffERG: 10 healthy volunteers (24.2±3.4 years old) were tested. ERG were elicited by using six stimulus protocols according to 

ISCEV standards. They comprised four dark-adapted conditions: 0.01 cd.s/m2 for rod response; 3 cd.s/m2 for mixed response 

and oscillatory potentials; and 10 cd.s/m2 for mixed additional response. Light pulse stimuli were delivered in a diffusing surface 

through a Ganzfeld dome. System acquisition and stimuli generator were made using Veris Science 6.0.10 System (EDI), with a 

15LT Grass Instrument amplifier. Signals were band-pass filtered between 0.3-300 Hz, except for oscillatory potentials which 

were filtered between 100-300 Hz. The a- and b-wave amplitudes were measured. Chromatic tVECP: cortical recordings were 

elicited from three healthy trichromatic volunteers, all female (19±1.7 years old). Electrodes placement were: active, Oz; 

reference Fpz; and ground in the forehead. Equiluminant red-green gratings were generated using a Visage graphic card (CRS). 

Mean luminance was 34.3 cd/m2. Spatial frequencies were 0.2, 0.4, 0.6, 1, 2, 3, 4, 6, and 8 cpd. Eight chromatic contrasts were 

used. The stimulation was onset (300 ms) / offset (700 ms). Amplitude and latency of the N1-P1 onset component were 

measured. Wavelet transform was applied using Matlab functions (Mathworks) in a menu routine programmed by the authors. 

This study was approved by the Research Ethic Committee (Protocol 007/2011 CEP/NMT/UFPA). Results. ffERG: Wavelet 

filtered data displayed a clear signal-to-noise ratio improvement in comparison with original data. In general, higher coefficients 

of variation were found for original data than wavelet filtered data. Dark-adapted 0.01 cd.s/m2: 33.2%, original data / 31.7%, 

wavelet filtered. Dark-adapted 3 cd.s/m2, a wave: 23.1%, original data / 24.1%, wavelet filtered. Dark-adapted 3 cd.s/m2, b 

wave: 28.2%, original data / 25.7%, wavelet filtered. Oscillatory potentials: 29.7%, original data / 28.5%, wavelet filtered. For 

dark-adapted 10 cd.s/m2 there was difference only in the first decimal for amplitude values of a and b wave between original and 

wavelet filtered data. Chromatic tVECP: similar to ffERG recordings, all chromatic tVECP recordings had increased signal-to-

noise ratio after wavelet filtering. In contrast to ffERG recordings, coefficients of variation were not always lower after wavelet 

filtering in comparison to original signal. However, some amplitude values that were not measured in original signal were 

measurable in filtered data mainly at low stimulus contrasts. Subject BBR, 2 cpd: 19.49±11.4, original signal; 18.76 ± 11.91, 

wavelet filtered. Subject LAP, 2 cpd: 18.65±4.1, original signal; 15.62±5.69, wavelet filtered. Subject LSP, 2 cpd: 33.45±14.2, 

original signal; 31.67±14.34, wavelet filtered. 

 

Conclusions: 

 

Wavelet transform can be reliably applied to ffERG and chromatic tVECP recordings to off line improvement of signal-to-noise 

ratio with no information losses. This could be very useful for clinical and basic electrophysiological studies of the human visual 

system. 
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Objectives: 

 

Childhood nystagmus is associated with decreased visual acuity and can be characterized by different developmental courses of 

visual acuity maturation. The purpose of this longitudinal study was to investigate grating acuity in children with nystagmus 

measured by sweep visual evoked potentials (sweep-VEP). 

 

Methods and Results: 

 

A longitudinal group of 33 children with nystagmus (19 males – 57.5%) had their grating acuity longitudinally assessed by sweep 

VEP in at least three consecutive visits. Age at first visit ranged from 2 to 71 months (mean=15.7±19.5, median= 9.4). 

Nystagmus cases were classified into one of the following four categories: 2 (5.8%) isolated (normal fundus, no neurological 

disease, with or without strabismus/amblyopia); 20 (58.8%) with congenital ocular diseases (albinism, Leber‟s amaurosis, cone 

dystrophy, aniridia, bilateral cataracts, ROP, optic nerve hypoplasia etc); 7 (20.5%) with cortical visual impairment and 5 

(14.7%) with a combination of neurological and ocular conditions. Grating acuity deficit (GAD) was calculated in logMAR by 

subtracting acuity thresholds from mean visual acuity value using age norms from our own laboratory. This study was approved 

by the Committee on Ethics in Research of UNIFESP. Both for the first and last visits, the isolated nystagmus group had 

significantly milder (P 

 

Conclusions: 

 

Grating acuity deficit was deeper in CVI and combined groups consistent with a more severe visual impairment in children with 

nystagmus due to combined ocular/neurological etiology along time. These results showed that nystagmus associated with 

sensory system disease is characterized by different developmental courses of visual acuity maturation. 
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Objectives: 

 

To study the amplitude of multifocal visual evoked cortical potential (mfVECP) as a function of spatial luminance contrast 

obtained from three different stimulation protocols. 

 



Methods and Results: 

 

Four subjects (23 ± 6 years-old) were studied. A CRT monitor displayed a 22º radius, 60 sectors dartboard, each sector with 16 

checks (8 white and 8 black). The pattern selection to be showed in each sector was temporally modulated according to a binary 

pseudorandom m-sequence. Three stimulation protocols were used: pattern reversal, pattern pulse, and pattern onset. Pattern 

reversal protocol: each m-step showed during one frame interval a chessboard with 180º spatial phase difference between them. 

Pattern pulse: one m-step showed during one frame interval a pattern whilst the other m-step showed during one frame interval a 

mean luminance homogeneous field. Pattern onset: one m-step showed during one frame a chessboard followed by another frame 

interval showing a mean luminance homogeneous field; the other m-step showed during the two frame intervals a mean 

luminance homogeneous field. The stimulus was presented at five contrast levels: 100%, 50%, 25%, 12.5%, and 6.25%. Two 

trials were recorded with increasing and decreasing contrast order. mfVEPs were recorded with gold cup electrodes: the reference 

electrode was placed at the inion; the recording electrodes were placed at, 4 cm above the inion (channel 1), 2 cm above and 4 cm 

to the right of the inion (channel 2), 2 cm above and 4 cm to the left of the inion (channel 3). Ground surface electrode was placed 

at the forehead. The skin impedance was kept below 5 KOhm. Recordings were amplified x 100.000, band-pass filtered between 

3 and 100 Hz. The Veris system performed an offline low-pass filtering at 35 Hz. Using MATLAB routines, three additional 

channels were computed after the extraction of the signal from the three original channels. A signal-to-noise ratio (SNR) 

evaluation was performed over the averaged data of two trials and only the waveforms with SNR above 1.35 were analyzed. 

Finally, we analyzed the waveforms with best SNR for each sector. Mean RMS amplitude for each of six eccentric rings (R1 and 

R6 are the inner and outer rings, respectively) and for all rings together as a function of stimulus contrast was modeled using 

Michaelis-Menten functions. Semi-saturation constant (C50) of the contrast-response function was used as indicator of response 

contrast gain. For pattern reversal protocol, the response was found in the second-order kernel first slice. The contrast-response 

functions had the following C50 values: R1 = 28.4; R2 = 20, R3 = 14.8; R4 = 15.8; R5 = 14.8; R6 = 9.4; all data = 19.9. For 

pattern pulse protocol, the response was found mainly in the first-order kernel. The contrast-response functions had the following 

C50 values: R1 = 50.2; R2 = 22.6, R3 = 17.8; R4 = 12.8; R5 = 11.5; R6 = 5.8; all data = 15. For pattern onset protocol, the 

response was found mainly in the first-order kernel. The contrast-response functions had the following C50 values: R1 = 41.3; R2 

= 38.2, R3 = 35.4; R4 = 39; R5 = 18.5; R6 = 7.9; all data = 35.1. 

 

Conclusions: 

 

Two contrast sensitivity mechanisms contribute to mfVEPs elicited by stimuli located in the central visual field, one mechanism 

with higher contrast gain (pattern reversal mfVEP) and other mechanism with low contrast gain (pattern pulse and patter onset 

mfVEPs). At periphery field, a high contrast gain mechanism contributed to mfVEPs elicited for all stimulation modes. 

Keywords: Multifocal visual evoked potentials, Contrast-response function, Contrast sensitivity, Visual cortex, Paralell visual 
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Objectives: 

 

To evaluate the effectiveness of cataract surgery in achieving sight restoration and vision-related quality-of-life (QOL) in a low-

middle income population in São Paulo, Brazil. 



 

Methods and Results: 

 

Methods: The São Paulo Eye Study (SPES) was a population-based study of urban, low-middle income residents of three districts 

of São Paulo city. A door-to-door household census was conducted to identify residents aged 50 years and older from 22 

randomly selected clusters. The study was carried out from July 2004 to December 2005. Briefly, 3768 participants were 

recruited and had an eye exam including presenting visual acuity (PVA) measurement and best-corrected visual acuity (BCVA), 

refraction, and slit-lamp examination. Cataract surgery was indicated and offered free-of-charge at our local hospital for 218 

subjects who had cataract as a principal cause of BCVA < 20/40 in either eye for. Two years later, a follow-up study on this 

group revealed 55 (25.23%) operated persons who were invited to an eye exam and also to respond to a vision-related quality of 

life questionnaire (VFQ-20). Results: From the 55 participants who had been operated for cataract, 51 agreed to be examined. 

Most were female, 40 (78.4%) and individuals 60 years of age and older (N=51). Among the 69 cataract-operated eyes, 36.2% 

had PVA 20/32 or better, 36.2% had 20/40 to 20/63, 15.9% had  

 

Conclusions: 

 

In our sample, although only half of operated participants had good visual outcome (VA 20/32 or better), most of them did not 

complain of difficulties that affected daily life activities due to impaired vision. Strategies to improve quality of surgical 

treatment of cataract in Brazil are needed. 

Keywords: cataract, blindness, quality of life, visual outcomes 

Financial Support: none 

 

 

 

Resumo:32-005 

NORMATIVE DATA FOR THE FULL-FIELD ELECTRORETINOGRAM OBTAINED BY USING THE VERIS SET 

UP  
 

Jacob, M. M. 
1,2

; Gomes, B. D. 
1,2,3

; Souza, G. S. 
1,2,3

; Silveira, L. C. L. 
1,2,3

  
1
 Universidade Federal do Pará, UFPA 

2
 Instituto de Ciências Biológicas, ICB 
3
 Núcleo de Medicina Tropical, NMT 

 

 

 

Objectives: 

 

The ISCEV (International Society for Clinical Electrophysiology of Vision) recommends that each laboratory should obtain their 

own normative data for electrophysiological tests that assess visual function. The use of its own normative data allows each 

laboratory to perform diagnoses more reliably, taking into account population characteristics as well as the hardware, software 

and procedures used to obtain the electrophysiological recordings. The purpose of this study was to establish normative values for 

the full-field electroretinogram (ffERG) at six stimulation conditions and after dark- and light-adaptation. 

 

Methods and Results: 

 

We tested 25 healthy volunteers with no visual complains, 17 to 42 years old (mean = 24,48 ± 5,49 years old). ffERG were 

elicited by using six stimulus protocols according ISCEV standards. They comprised four dark-adapted conditions – 0.01 cd.s/m2 

for rod response, 3 cd.s/m2 for mixed response and oscillatory potentials, and 10 cd.s/m2 for mixed additional response – and two 

light-adapted conditions – 3 cd.s/m2 with 30 cd/m2 background adaptation for cone response and 30 Hz flicker. Light pulse 

stimuli were delivered in a diffusing surface through a Ganzfeld dome. Stimuli generation and recording were performed by 



using the Veris Science 6.0.10 System (EDI), with a 15LT Grass Instrument amplifier. Signals were band-pass filtered between 

0.3-300 Hz, except for oscillatory potentials that were filtered between 100-300 Hz. We measured a- and b-wave amplitude and 

implicit time. Large coefficients of variation were found for amplitude values: light-adapted 3 cd.s/m2, a-wave = 32%, b-wave = 

33%; dark-adapted 0.01 cd.s/m2, 28%; and oscillatory potentials, 29%. Implicit time values had smaller coefficients of variation, 

ranging from 2.4% for oscillatory potentials to 13% for dark adapted 3 cd.s/m2. There was a strong correlation between a-wave 

amplitudes for dark-adapted 3 cd.s/m2 and dark-adapted 10 cd.s/m2 (R2 = 0.85) and between b-wave amplitudes for dark-

adapted 3 cd.s/m2 and dark-adapted 10 cd.s/m2 (R2 = 0.91). There was a moderate correlation between b-wave amplitudes for 

dark-adapted 0.01 cd.s/m2 and dark-adapted 3 cd.s/m2 (R2=0.69), dark-adapted 0.01 cd.s/m2 and dark-adapted 10 cd.s/m2 

(R2=0.59), and dark-adapted 3 cd.s/m2 and light-adapted 3 cd.s/m2 (R2 = 0.50). A weak correlation was found between dark-

adapted 0.01 cd.s/m2 and light-adapted 3 cd.s/m2 (R2 = 0.26), and dark-adapted cd.s/m2 and light-adapted 3 cd.s/m2 (R2 = 

0.13). 

 

Conclusions: 

 

Careful evaluation of results obtained from patients suffering from several diseases must be performed when using a- and b-wave 

amplitudes measurements, once we have found a large variation for these parameters. A strong correlation between dark-adapted 

b-waves may indicate that they are generated by the same cell types, whereas the weak correlation between dark-adapted and 

light-adapted b-waves may indicate the opposite. This is well supported by the studies that evaluated the contribution of different 

retinal cell type responses to electroretinogram waves. They suggest that b-waves originate in bipolar cells. Although b-wave 

dark-adapted 0.01 cd.s/m2 is solely related to rod “on” bipolar cells and b-wave dark-adapted 3 cd.s/m2 and 10 cd.s/m2 are 

related to both rod and cone bipolars, correlation between b-wave amplitudes in all dark-adapted conditions was strong. 
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Objectives: 

 

To evaluate retinal and cortical visual functions of patients diagnosed with cryptococcosis by using electrophysiological methods. 

 

Methods and Results: 

 

We evaluated the visual system of 7 patients (14 eyes) diagnosed with cryptococcosis (from 13 to 30 years-old for both genders) 



by using the following tests: dark-adapted full field electroretinography (12 eyes) using flashes of 0.01 cd.s/m2 (ffERG 0.01), 3 

cd.s/m2 (scotopic ffERG 3 and oscillatory potentials), and 10 cd.s/m2 (ffERG 10); light-adapted full field electroretinography 

using flashes of 3 cd.s/m2 and background of 30 cd/m2 (photopic ffERG 3 and flicker of 30 Hz ffERG); multifocal 

electroretinography (n=10 eyes) with 103 hexagons stimulus (mfERG); pattern electroretinography (n=14 eyes) using chessboard 

stimulus with square of 60 arcmin (PERG 60); visual evoked cortical potential (n=14 eyes) using chessboard stimulus with 

square of 15 arcmin (VEP 15) and 60 arcmin (VEP 60). All stimulation and recording parameters are in agreement with the 

standards of the International Society of Clinical Electrophysiology of Vision (ISCEV). For ffERG, we measured the amplitudes 

and implicit times of all components elicited for each test. For mfERG, we measured signal RMS amplitudes and implicit times 

of the N1 and P1 components for different 6 regional rings of similar eccentricity (R1 to R6 from center to periphery). For PERG, 

we measured P50-N95 amplitudes and implicit time of the P50 component. For VEP, we measured P100-N135 amplitude and 

implicit time of the P100 component. The responses were compared with tolerance interval of a control group (á =0.05 for 90% 

of population). ffERG 0.01. Two eyes had abnormal results: one eye had no response and another eye had low b-wave amplitude. 

Scotopic ffERG 3.0. Three eyes had abnormal results: two eyes had no response and one eye had low b-wave amplitude. ffERG 

10.0. Four eyes had abnormal results: two eyes had no responses, one eye had low a-wave amplitude, and another eye showed 

low a- and b-wave amplitudes. Oscillatory potentials. Eight eyes had abnormal results: one eye had no response and seven eyes 

had the summation of four major positive components below the normal limits. Photopic ffERG 3.0. Five eyes had abnormal 

results: one eye had no response and 4 eyes had longer implicit times of a- and b-waves. ffERG 3.0 flicker. Three eyes showed 

abnormal results: one eye had no response and two eyes had longer b-wave implicit times. mfERG. R1. Five eyes had no 

response. R2. Three eyes had no response. R3. One eye had no response, and another eye had longer implicit time of the P1 

component. R4. Two eyes had longer implicit times of the P1 component. R5. Two eyes had longer implicit times of the P1 

component. R6. Two eyes had longer implicit time of the P1 component. PERG 60. Eight eyes had no response and two eyes had 

longer implicit times of the P50 component. VEP 15. Five eyes had no response. VEP 60. Seven eyes had no response and four 

eyes had longer implicit times of the P100 component. 

 

Conclusions: 

 

VEP, PERG, mfERG in R1, and oscillatory potentials were the electrophysiological tests that showed the worse results. Our data 

suggest central vision damage in the patients diagnosed with cryptococcosis. Intracranial hypertension and medication could be 

the causes of the macular visual loss. 
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Objectives: 

 

Uveitis is a major cause of blindness worldwide and its current treatment includes corticosteroids and chemotherapeutic agents 

that present side effects (glaucoma and cytotoxicity) which stimulate research for new therapeutic strategies. The Annexin-A1 



(ANXA1) is a 37 kDa protein with anti-inflammatory properties and its role in the eye is poorly studied. We investigated, in vivo, 

the expression and mechanism of action of ANXA1 in ocular tissues in endotoxin-induced uveitis (EIU), and also the possible 

anti-inflammatory effect of its derived peptide (Ac2-26). 

 

Methods and Results: 

 

Male rats (Rattus norvegicus) were anesthetized and inoculated with lipopolysaccharide (1mg/kg) for the EIU development and 

divided into experimental groups (n=10/group): EIU induced and untreated for 24 (peak of inflammation) and 48h (remission 

phase), EIU induced and treated with topical applications (TOP) (4/4h) or systemic (SIS) (single intravenous injection) of Ac2-26 

peptide (1mg/kg). The expressions of ANXA1, serine-or-tyrosine-phosphorylated ANXA1 (ANXA-S27-PO4 and ANXA-T21-

PO4, respectively) and the FPR2β receptor were verified in the ocular tissues by immunohistochemistry. The effects of Ac2-26 

peptide were evaluated 24h after EIU induction by quantitative analyses of leukocytes, TNF-α, IL-1β and NO levels and the 

expression of COX-2 in ocular tissues and/or into aqueous humor. The ocular tissues (epithelial cells of cornea, iris and ciliary 

processes and nervous cells of retina) showed strong immunostaining for ANXA1 and ANXA1-S27-PO4 with maximum 

expressions in EIU 24h (206,9±1,355; 155,9±2,862, respectively, as mean±SEM of optical density) but reduced in 48h (187,8± 

1,419; 147,8±2,544) and after treatments (TOP 154.5±4.307; 111.8±1.948; SIS 101,10±5,946; 141,4±2,430). There was no 

immunoreactivity for ANXA1-T21-PO4 in either group. Interestingly, the treated groups showed an increased FPR2β expression 

(TOP 209.1±2.850; SIS 225.1±0.895) compared to control (182.5±1.011) and EIU 24h (196.6±1.620), while showed a similar 

expression to that observed in EIU 48h (209.1±4.418). Our data revealed the anti-inflammatory effects of Ac2-26 in the treated 

groups compared to EIU 24h with: reduced leukocyte infiltration in the ocular tissues (EIU 690.4± 67.51 neutrophils/mm2; TOP 

192.8±36.00; SIS 189.4±40.10) and into aqueous humor (EIU 57.45±7.639 neutrophils/105μl; TOP 28.71±7.71; SIS 

28.40±7.437), reduction in levels of TNF-α (EIU 144.7±5.023 pg/ml; TOP 88.84±10.22; SIS 88.42±15.58), IL-1β (EIU 

518.2±29.28 pg/ml; TOP 366.1±54.54; SIS 348.6±57.86) and NO (EIU 16.24±0.7648 µM; TOP 13.78±0.5076; SIS 

12.68±0.4583) and decreased expression of COX-2 (EIU 158.7±1.382; TOP 113, 8±4.080; SIS 89.22±4.180). 

 

Conclusions: 

 

The results showed the ANXA1 and FPR2β expressions in ocular tissues in EIU. Moreover, we demonstrated a specific ANXA1 

post-translational modification, which is phosphorylated only on serine, suggesting the activation of the protein by PKC and its 

translocation to the membrane. The results point the FPR2β as the receptor mediating the anti-inflammatory actions of ANXA1. 

The decrease in leukocyte extravasation and reduction of inflammatory mediators after administration of ANXA1 mimetic 

peptide in EIU indicate the potential application of the protein in ocular inflammation. Thereby, ANXA1 may represent a 

promising therapy for uveitis. 
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Objectives: 

 

Methyl mercury (MeHg) is a potent neurotoxicant that affects both the developing and mature central nervous system (CNS), 

causing severe neurological disturbances such as paresthesia, ataxia, sensory and speech impairment, and constriction of the 



visual field. The Müller cell is the principal glial cell of the vertebrate retina; in the avascular retinae of many vertebrates 

(including mammals) it constitutes the only type of macroglial cells. Virtually every disease of the retina is associated with a 

reactive Müller cell gliosis that is characterized by both non-specific and specific responses. The most sensitive non-specific 

response to retinal diseases and injuries is the upregulation of the intermediate filament protein, glial fibrillary acidic protein 

(GFAP). Another non-specific Müller cell response is an activation of the extracellular signal-regulated kinases (ERKs) which 

was observed early during experimental retinal detachment, retinal ischemia-reperfusion, and endotoxin-induced uveitis, as well 

as in the glaucomatous eye. The purpose of this report was to verify the effects of MeHg intoxication on the retinal gliosis. 

 

Methods and Results: 

 

To achieve this aim, male Wistar rats (n=5) (Rattus norvegicus) weighing 250 g were intoxicated once with MeHg (2.5 mg/kg), 

through Intraperitoneal injection (IP). They were euthanaziated 3 and 6 days after the IP. As a control, rats (n=5) were injected 

with the vehicle. After eye enucleation, the retinas were isolated and homogenized in ice-cold RIPA buffer (50 mM Tris [pH7.4], 

150 mM NaCl, 5 mM EDTA, 1% Triton X-100, 0.5% Na deoxycholate, and 0.1% SDS) containing protease and phosphatase 

inhibitors. Protein concentration of the retina lysates was determined with the Bradford method using BSA as the standard. The 

whole protein extracts of retinas (40 micrograms per lane) were electrophoresed in a 10% SDS-PAGE gel and transferred onto 

the nitrocellulose membrane to be analyzed using the Western Blot technique with mouse anti-GFAP and PERK antibodies. 

Immunoreactive bands were visualized by enhanced chemiluminescence, and the relative band density was determined on the 

scanned autoradiographs with NIH Image software. Data are presented as mean ± standard error of the mean (SEM) percentage 

of each group in the control group. Statistical analysis was performed by one-way analysis of variance by Tukey´s multiple 

comparison test and p< 0.05 was considered to be statistically signicant. Western blot analyses confirmed the upregulation of 

GFAP and PERK in intoxicated animals as compared to the controls ones. The peak of GFAP was observed in the sixth day 

(222,7 ± 31,13) and the peak of PERK was observed in the sixth day (241,5 ± 61,89). 

 

Conclusions: 

 

These experiments demonstrated the MeHg is able to cause gliosis in the retina of the intoxicated animals. Since MeHg generates 

free radicals, the oxidative stress could contribute to the of Müller cell gliosis. This model can be used to study drugs that would 

increase the cellular defenses against oxidative stress and may reduce the severity of MeHg-induced retinal damage 
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Objectives: 

 

To evaluate the visual evoked cortical potential (VECP) amplitude as a function of pooled cone contrast of chromatic stimulus 

with different luminance modulations. 

 

Methods and Results: 

 



Seven subjects were tested (22.7 ± 4.3 years old). Sinusoidal red-green chromatic gratings were presented in pattern onset (300 

ms) / offset (700 ms) mode at 2 cpd. Two luminance modulation protocols of chromatic stimulus were used. Protocol I started 

with the red luminance kept at 20 cd/m², while the green luminance varied from 0 to 20 cd/m². After that, the green luminance 

was kept at 20 cd/m² and the red luminance decreased to zero. In the Protocol II, the red luminance started at 40 cd/m² and the 

green luminance was zero. Then, the red luminance increased at the same rate as the green luminance decreased, ending with 

green at 40 cd/m² and red at zero. We calculated the pooled cone contrast of each stimulus condition for both protocols. The 

pooled cone contrast estimated from both stimulation protocols ranged from 100% (achromatic condition) to 22% (equal 

luminance). One channel VECP was recorded using gold surface electrodes placed in Fp (ground), Fpz (reference), and Oz 

(active). The signals were amplified x30,000 and online filtered between 0.1-100 Hz. The peak-to-baseline amplitude of the N1 

and P1 components were measured as a function of pooled cone contrast. For both protocols, P1 component amplitude showed 

maximum amplitude at high (100%) and low pooled cone contrast (equal luminance - 22%),showing a U-shape amplitude 

function. N1 component had maximum amplitude at the lowest pooled cone contrast (22%) and decreased as pooled cone 

contrast increased. The linear function that described the N1 amplitude decrease matched the function that described the P1 

amplitude increase at low pooled cone contrast. 

 

Conclusions: 

 

VECP amplitude measurements for red-green stimulus in the pooled cone contrast domain shows that the P1 component is 

generated by two mechanisms. A luminance-dependent mechanism contributes to the VECP from high (100%) to intermediate 

(30-35%) pooled cone contrasts whilst a color-dependent mechanism contributes to the VECP from intermediate (30%) to low 

(22%) pooled cone contrasts. The N1 component is generated by the same P1 component color-dependent mechanism. 
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Objectives: 

 

To evaluate the influence of spatial frequency on the first slice of second-order kernels of visual evoked cortical potential 

(VECP). 

 

Methods and Results: 

 

Seven subjects were tested (24 ± 4.2 years-old). Achromatic sinusoidal gratings, 100% Michelson contrast, 8º visual angle, were 

driven by pseudo-random binary m-sequence with (2^14)-1 length. Six spatial frequencies were used ranging between 0.4-10 

cycles/degree (cpd). VECP was recorded using two channels and gold surface electrodes. Channel 1: Oz (active), Fpz (reference). 

Channel 2: Oz (active), Inion (reference). The signals were amplified x50,000 and on line filtered between 0.1-100 Hz. Veris 

Science 6.10 was used for stimulation, recording, and data acquisition. An evoked response was obtained in the first slice of 

second order kernels. The waveforms were off-line low pass filtered (50 Hz). The peak-to-baseline amplitudes of VECP 



components were analyzed as a function of spatial frequency. In the Channel 1, a negative component (N1) occurred at 60 ms and 

had maximum amplitude at 4 cpd. A single positive component (P2) was observed at 0.4 cpd peaking at 105 ms. This component 

progressively decreased in ampltitude and increased in peak latency from 0.8 to 10 cpd. An earlier positive component (P1) 

appeared at 0.8 cpd, 90 ms peak latency, and progressively increased in amplitude and peak latency from 2 to 10 cpd. In the 

Channel 2, there was a small negative-positive-negative complex at 70 ms followed by a large positive component at 110 ms for 

spatial frequencies 0.4-2 cpd. The negative-positive-negative complex amplitude increased as the spatial frequency increased. 

Between 4-10 cpd, there were two large positive peaks, the earliest one derived from the complex and the latest one 

corresponding to the large positive component observed in the low spatial frequencies. 

 

Conclusions: 

 

The data suggest the interplay of two contrast detection mechanisms: one tuned to low spatial frequencies (M pathway activity) 

and other tuned at intermediate to high spatial frequencies (P pathway activity). The later positive component observed in both 

channels might indicate M pathway activity. The first positive component recorded in Channel 1 between 2-10 cpd and the 

negative-positive-negative complex recorded in Channel 2 might indicate P pathway activity. 
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Objectives: 

 

To estimate the joint entropy from psychometric functions of space and spatial frequency discrimination. 

 

Methods and Results: 

 

We used sinusoidal gratings masked by Gaussian functions (1 degree of standard deviation) at 0.4, 2, and 10 cycles per degree 

(cpd) as reference stimulus. Six subjects were tested. We performed the experiment showing a reference stimulus condition for 1 

s followed by a blank isoluminant and isochromatic screen for 1 s, followed by a stimulus with different spatial frequency or 

Gaussian function standard deviation for 1 s, followed again by the blank screen with a tone to indicate to the subject to respond 

if both stimuli were equal or different. We tested 21 different conditions of space variation around 1 degree of standard deviation 

and 19 different spatial frequencies around the spatial frequency of reference. We tested 100%, 10%, 5%, and 2% stimulus 

Michelson luminance contrast. We estimated psychometric functions for space or spatial frequency discrimination and fitted the 

data points by Gaussian functions using the least square method. We estimated the entropy for space and spatial frequency 

domain as the standard deviation of Gaussian functions fitted to the data. Joint entropy was the multiplication of the square root 

of space domain entropy times the spatial frequency domain entropy. We compared our results to the theoretical limit for Gabor 

functions (1/4 π ) for one dimension estimated by Daughman et al. (1985). At all spatial frequencies, joint entropy decreased  as a 

function of luminance contrast. 1 degree of space and 0.4 cpd: mean joint entropy increased from 0.02 ± 0.01 at 100% to 243.68 

± 473.11 at 2% contrast, reaching values below the theoretical limit only at 100% contrast. 1 degree of space and 2 cpd: mean 

joint entropy decreased from 0.05 ± 0.03 at 100% to 0.10 ± 0.04 at 2% contrast reaching values below the theoretical limit at 5%, 

10%, and 100% contrast. 1 degree of space and 10 cpd: Mean joint entropy was higher than theoretical limit for all contrast 



conditions, ranging from 0.69 ± 0.48 at 100% to 119.29 ± 281.98 at 2% contrast. 

 

Conclusions: 

 

Interactions of visual pathways, M and P, could explain joint entropy values below the theoretical limits for Gabor stimuli such as 

those used in this work. The cooperation of these two pathways would occur along a substantial range of spatial frequencies and 

luminance contrasts. Space and spatial frequency joint entropy above the theoretical limit could be interpreted as stimulus 

processing by only one visual pathway: M pathways for low contrast, low spatial frequencies; P pathway for low contrast, high 

spatial frequencies. 
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