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06. Cardiovascular and Renal Pharmacology 

06.001 Pharmacological evaluation of a novel sulfohylhydrazone derivative 
(LASSBIO-1772) for the treatment of Type 2 diabetes in rats. Araújo JSC, Eccard 
BOA, Ramires MS, Delgobbo MS, Silva TF, Trachez MM, Lima LM, Barreiro EJL, Sudo 
RT, Zapata-Sudo G 1UFRJ – Desenvolvimento de Fármacos 

Introduction: Diabetes mellitus (DM) is a metabolic dysfunction associated to 
hyperglycemic condition that if untreated could produce chronic comorbidities such as 
cardiac, dyslipidemic and renal complications. A new sulfonilhydrazone compound (E)-
N'-(4-cyanobenzylidene)-N- methylbenzenesulfonyl-hydrazide (named LASSBio-1772) 
was previously described as a hypoglycemic agent (Lima et al., J Diabetes Metab, 5:7, 
2014). The aim of this work was to investigate the beneficial effects of LASSBio-1772 
on the cardiorenal and metabolic dysfunctions in type 2 diabetic rats. Methods: Male 
Wistar rats (Rattus norvegicus) received high fat diet (HFD, 45% fat, 35% 
carbohydrates and 20% of proteins) for 2 weeks and then injection of a single dose of 
streptozotocin (STZ, 35 mg/kg i.p.). Non-diabetic animals received control chow diet 
(10:70:20) and the vehicle. After 8 weeks of STZ-induction diabetes and HFD, animals 
were distributed into 2 groups (n = 6): T2DM + vehicle and T2DM + LASSBio-1772 (8.2 
mg/kg, once/day, during 14 days). Non-diabetic rats were also treated with vehicle for 
14 days. Animals were evaluated: before T2DM induction and at the beginning and 
after treatment with LASSBio-1772. Metabolic dysfunction was investigated through the 
measurement of serum 12h-fasting glucose, insulin, total cholesterol (COL), 
triglycerides (TGL) and oral glucose tolerance test (OGTT). In addition, blood pressure 
was evaluated by tail-cuff plethysmograph, tolerance to exercise using the treadmill 
test and renal function with the determination of urinary creatinine, urea, proteinuria 
and urinary flow. Findings: At the end of treatment glucose levels of non-diabetic 
group remained normal at 100.8 ± 3.1 mg/dL but diabetic animals that received vehicle 
increased to 423.5 ± 8.1 mg/dl (p< 0.05) and treatment with LASSBio-1772 reduced to 
278.3 ± 34.2 mg/dL (p< 0.05). T2DM induced a decrease of plasmatic insulin levels 
from 102.5 ± 4.4 mg/dl (non-diabetic animals) to 36.5 ± 0.5 mg/dL (p< 0.05) and 
treatment with LASSBio-1772 partially reverted to 58.2 ± 6.8 mg/dL (p< 0.05). In 
diabetic animals, plasmatic COL increased from 44.3 ± 2.2 mg/dL to 76.8 ± 8.0 mg/dL 
and TGL levels enhanced from 45.3 ± 8.4 mg/dl to 209.9 ± 43.3 mg/dL. LASSBio-1772 
reduced COL to 35.2 ± 2.9 mg/dL and TGL to 94.9 ± 18.9 mg/dL. OGTT confirmed 
insulin resistance in diabetic rats which was improved by treatment with LASSBio-
1772. Diabetic animals had hypertension with systolic, diastolic and mean arterial 
pressure (mmHg) of 220.0 ± 7.8, 162.0 ± 7.0 and 172.0 ± 10.0 mmHg, respectively. 
Treatment with LASSBio-1772 reduced to 169.8 ± 5.9, 136.0 ± 4.4 and 147.3 ± 4.7 
mmHg, respectively. Additionally, LASSBio-1772 recovered renal dysfunction because 
normalized UP:Cr ratio and urea level. Conclusions: LASSBio-1772 had a 
hypoglycemic activity combined to the improvement of cardiovascular and renal 
dysfunction. The derivative reduced metabolic disturbance and exercise intolerance. 
These findings support the development of new agents for the treatment or prevention 
of chronic complications of diabetes. Keywords: Diabetes mellitus, T2DM, 
sulfonilhydrazone, diabetic nephropathy, diabetic cardiomyopathy, diabetic 
dyslipidaemia, drug development Financial support: CNPq, FAPERJ, CAPES, INCT-
INOFAR, PRONEX, CEUA: 01200.001568/2013-87  
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06.002 Maternal exposure to fluoxetine during gestation and lactation decreases 
aortic contraction in adult female offspring: role of neuronal nitric oxide 
synthase. Higashi CM1, Sartoretto SM2, Echem C2, Carvalho MHC2, Pelosi GG1, 
Pinge-Filho P3, Gerardin DCC1, Moreira EG1, Akamine EH2, Ceravolo GS1 1UEL – 
Ciências Fisiológicas, 2ICB-USP, 3UEL – Patologia 

To pharmacological treatment of diseases as anxiety disorders and depression during 
pregnancy and lactation, the serotonin reuptake inhibitor, fluoxetine (FLX), is worldwide 
prescribed due to its relative safety. However, the maternal treatment with this drug 
may cause programming of disease in the progeny. In fact, it was demonstrated that 
maternal treatment with FLX during gestation and lactation causes aortic hypo-
contraction and increases plasmatic nitric oxide (NO) levels in adult female rat 
offspring, suggesting that early exposure to FLX programs vascular alterations in rats’ 
female progeny. Therefore, the present study aimed to elucidate the mechanism 
involved in the aortic hypo-reactivity in female rats maternally exposed to FLX. 
Methods: Wistar dams were gavaged daily with FLX (5mg/kg/day, n = 10) or water 
(CTL, n = 10) during pregnancy and lactation. The thoracic aorta of female offspring 75 
days old was removed and cut in two rings, with (E+) and without (E-) endothelium. 
Cumulative concentration-effect curves to phenylephrine (Phe: 1nM-30µM) were 
constructed in the absence or presence of: nonspecific NO synthases (NOS) inhibitor 
(L-NAME 1μM), or inducible NOS inhibitor (L-NIL 1μM), or catalase (100U/mL), or 
cyclooxygenases (COX) inhibitor (indomethacin, INDO 10μM), or COX2 inhibitor (NS-
398 1μM), or prostacyclin synthase inhibitor (tranylcypromine, tranyl 10μM). Also, in 
aortic tissue NO was measured by Griess method and endothelial (eNOS) and 
neuronal (nNOS) NOS, COX1 and PGI2 expression were assayed by western blot. 
Results expressed as mean ± SEM. Statistical analysis: one or two-way ANOVA and 
Tukey's test, differences with p<0.05. Results: The maximal response (Rmax, g) to 

phenylephrine was reduced in aortic rings from FLX rats (1.52 ± 0.11) when compared 
to CTL (2.47 ± 0.19), p = 0.0001; and L-NAME increased the Rmax in both groups 
(CTL = 3.20 ± 0.20; FLX = 2.97 ± 0.33), p = 0.001. Neither L-NIL, catalase nor NS-398 
interfered with aortic contraction from both groups. INDO and tranyl increased 
contraction in FLX aorta (INDO: CTL = 2.14 ± 0.08 vs FLX = 2.27 ± 0.12; tranyl: CTL = 
2.22 ± 0.23 vs FLX = 2.23 ± 0.28), matching the Rmax with CTL. NO aortic levels were 
increased in FLX group (5.7 ± 0.40) compared to CTL (3.8 ± 0.22), p = 0.0001. There 
was no difference in eNOS, COX1 and PGI2 expression in aorta between groups and 
nNOS expression was increased in FLX aorta. Conclusions: The aortic hypo-
contraction, observed in aorta from adult female rats exposed to FLX during 
intrauterine and lactation periods, involves NO increased production probably by up-
regulation of nNOS expression. Financial Support: CAPES/CNPq Research approval 

by the Animal Research Ethical Committee: CEUA nº16166-2012.12  
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06.003 Increased kidney Alpha1 adrenergic receptor density during sepsis. 
Rosales TO, Assreuy J UFSC – Farmacologia 

Introduction: Sepsis is a serious medical condition caused by a dysregulated immune 
response to infection. Distinctly from the generalized systemic vasodilation and 
impaired vascular reactivity to vasoconstrictors which is observed in sepsis, the kidney 
exhibits a marked vasoconstriction. G protein-coupled receptor kinases (GRKs) 
phosphorylate several receptors, including adrenergic receptors, which results in their 
labeling for internalization. Previous data of our laboratory show that sepsis activates 
GRK2 in the aorta and heart, leading to the decrease in α1 and β1 adrenergic receptor 
density which is associated with the decreased vascular and cardiac reactivity. 
Considering the opposite vascular status between the kidney and the systemic 
circulation during sepsis, the present study was aimed to evaluate the α1 adrenergic 
receptor density and GRK2 levels in kidney and liver in sepsis. Methods: Female 
Swiss mice were submitted to sepsis by cecal ligation and puncture (CLP). Twenty-four 
hours after sepsis induction, kidney and liver were removed for binding assay to α1 

adrenergic receptor and Western blotting analysis of GRK2. Results: Sepsis reduced 
to almost none GRK2 levels and induced an increase (75%) in α1 adrenergic receptor 
density in septic kidney. On the other hand, GRK2 levels and α1 adrenergic receptor 
density was unchanged in septic liver. Conclusions: Our results show that sepsis 
induced a decrease in GRK2 levels together with an increased density of α1 adrenergic 
receptors in kidney. Whether this increased density is due to upregulation of the 
receptor or to a decreased internalization remains to be seen. In any event, this finding 
may help explain why the kidney does not display the characteristic vasodilation 
observed in other organs. Considering that the sympathetic tonus is increased along 
with a greater responsiveness to vasoconstriction, our findings may open a new 
mechanism to explain sepsis-induced kidney failure during sepsis. Financial Support: 

CNPq, CAPES, FINEP and FAPESC. All procedures were approved by the institutional 
Animal Ethics Committee (CEUA PP0790). 
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06.004 Human mesenchymal stem cell therapy reverses Sugen5416/hypoxia-
induced pulmonary arterial hypertension in mice. Silva AMS1, Alencar AKN1, 

Montes GC1, Mendes LVP1, Montagnoli TL1, Toledo MF2, Cunha VMN1, Fraga AG1, 
Pimentel-Coelho PM2, Mendez-Otero R2, Sudo RT1, Zapata-Sudo G1 1UFRJ – 
Programa de Pesquisa em Desenvolvimento de Fármacos, 2IBCCF-UFRJ 

Introduction: – Pulmonary arterial hypertension (PAH) is a cardiopulmonary disease 

characterized by progressive increase in pulmonary vascular resistance and right 
ventricular (RV) failure. This work investigated the therapy with human mesenchymal 
stem cells (hMSC) in the Sugen 5416/hypoxia (SuH) mouse model of PAH. Methods: 
– PAH was induced in C57BL/6 (20-25 g) mice by 4 weeks of exposure to 10% oxygen 

and vascular endothelial growth factor receptor antagonism (20 mg.kg-1 SU5416; 
weekly i.p. injections). Following 2 weeks of SuH exposure and PAH confirmation by 
echocardiography, we injected 5x105 hMSCs (obtained from umbilical cord) into the 
caudal vein. Invasive right ventricular systolic pressure (RVSP), RV-to-body weight 
(RV/BW) ratio and pulmonary arteries (PA) remodeling were analyzed. Expression of 
tumor necrosis factor alpha (TNF-α), active caspase 3, and mitogen-activated protein 
kinase (p-p38 MAPK) was measured by western blot technique. Results – Ratio 
between PA acceleration time and RV ejection time (PAAT/RVET) was reduced in PAH 
mice (0.19 ± 0.01; P < 0.05) compared to control (0.28 ± 0.01) and therapy with hMSC 
normalized this wave Doppler change in the RV outflow tract (0.29 ± 0.01; P < 0.05). A 
significant muscularization of PA (mm2) was observed in PAH mice (1.92 ± 0.15; P < 
0.05) when compared to control (1.21 ± 0.17). hMSC challenge in PAH group partially 
reduced the number of fully muscularized vessels (1.57 ± 0.11). RV free wall thickness 
and RV/BW ratio were higher in PAH animals (0.69 ± 0.02 and 9.6 ± 0.2, respectively; 
P < 0.05) than in control (0.30 ± 0.01 and 5.1 ± 0.2, respectively) and hMSC therapy 
reversed these indexes of RV hypertrophy (0.33 ± 0.02 and 6.2 ± 0.5, respectively; P < 
0.05). RVSP (mmHg) was higher in PAH mice (26.5 ± 0.7; P < 0.05) compared to 
control (21.6 ± 0.6). Therapy with hMSC reverted this hypertension (41.7 ± 1.5; P < 
0.05). TNF-α and caspase-3 levels (arbitrary units) were greater in both lung and heart 
tissues from PAH group (1.9 ± 0.03 and 2.0 ± 0.08, respectively in lung, 1.7 ± 0.03 and 
1.8 ± 0.08, respectively in heart; P < 0,05) compared to control (1.4 ± 0.04 and 1.1 ± 
0,02, respectively in lung, 1.1 ± 0.04 and 1.20 ± 0.04, respectively in heart), as an 
indicative of cardiopulmonary inflammation and apoptosis. Additionally, hearts from 
PAH mice showed increased expression of p-p38 MAPK (1,1 ± 0.08; P < 0,05) 

compared to control (0.25 ± 0.03). hMSC injections normalized the expression of these 
markers of cardiopulmonary damage (TNF-α in lung, 1.3 ± 0.02, and heart, 1.1 ± 0.03, 
caspase-3 in lung, 1.2 ± 0.05, and heart, 1.19 ± 0.06, and p-p38 MAPK, 0.27 ± 0.06; P 
< 0.05). Conclusion – Our findings suggest that hMSC normalize cell proliferation and 

attenuates tissue inflammation in lungs and hearts from PAH mice with a subsequent 
beneficial effect in the cardiopulmonary system structure and function, possibly through 
modulation of MAPK signaling pathways. The findings of our study show that hMSC 
may be a promising therapeutic strategy for the treatment of PAH. Financial support:  
CNPq, CAPES, FAPERJ, INCT/INOFAR. Research approval - DFBCICB 106/16 
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06.005 Oxidative stress induced by NO sintase uncoupling is responsible for 
sodium nitrite vascular tolerance. Araújo NF1, Reis D1, Nóbrega N1, Simplicio JAP2, 

Tirapelli CR2, Bonaventura D1 1UFMG – Farmacologia, 2USP – Enfermagem 
Psiquiátrica e Ciências Humanas 

Introduction: The circulating nitrite ions are currently recognized as endogenous nitric 
oxide (NO) donor and have important functions in cardiovascular system, both in 
normal and pathophysiological conditions. Considering these functions, in addition to 
organic nitrates commonly used in cardiovascular diseases treatment, nitrites are also 
being used in this therapy. However, the chronic use of nitrates induces vascular 
tolerance, represented by the reduction of hemodynamic effects of these vasodilators. 
The association of this phenomenon with nitrites is not known. Therefore, the aim of 
this study was to evaluate if sodium nitrite induces in vitro tolerance and/or cross 
tolerance in mice aorta and to investigate the possible cellular mechanisms involved in 
these processes. Methods: Vascular reactivity was performed in thoracic aorta of male 
mice Balb/C. The in vitro tolerance was induced by incubation with EC100 of sodium 
nitrite for 15 minutes. After this period of incubation, aortic rings were washed for 15 
minutes and then pre-contracted with phenylephrine to perform sodium nitrite or 
sodium nitroprusside relaxation. To the study of involved factors, Tiron, Catalase, 
Captopril, Losartana, Apocinina, L-NAME, L-arginina e 7-NI were added 
simultaneously during induction of tolerance. The assays of lucigenin-dependent 
chemiluminescence, Amplex red and fluorescence were performed to quantify oxygen 
reactive species. The SOD and Catalase activities and nitrite/nitrate concentrations 
were measured by colorimetric assays. Results: Our results demonstrated that, 
although it does not induce cross tolerance, the sodium nitrite induces tolerance to 
itself and in an endothelium-independent manner. This phenomenon involves the 
activation of renin-angiotensin system, which seems to stimulate uncoupling of NO 
synthase through substrate depletion, leading to increased superoxide anion 
production. These radicals are converted by superoxide dismutase to hydrogen 
peroxide (H2O2), which also has its levels increased by decrease in the catalase 
activity. The H2O2 produced, through its vasoconstriction properties, causes reduction 
of sodium nitrite vasodilatory effects, which characterizes the occurrence of tolerance. 
Conclusion: The in vitro exposure to sodium nitrite activates a signaling cascade 
which involves renin angiotensin-system, NO synthase uncoupling and increased 
oxygen reactive species levels culminating in the phenomenon of vascular tolerance. 
Financial support: CNPq and Fapemig. Process Number: 038/2010.  
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06.006 Influence of perivascular adipose tissue in vascular dysfunction of 
sepsis. Barp CG, Benedet PO, Assreuy J UFSC – Farmacologia 

Introduction: Recent evidence show that perivascular adipose tissue (PVAT) has 
more than a structural function, since it participates in the regulation of vascular 
contraction/dilation by the release of vasoactive mediators such as nitric oxide (NO) 
and adipokines such as leptin and adiponectin in normal physiology. In some 
pathologies however, including hypertension and obesity, there are changes in the 
mediators released by PVAT to the vessel smooth muscle, eliciting important vascular 
dysfunction. Sepsis is a complex pathological condition in which cardiovascular 
dysfunction characterized by hypotension e hyporesponsiveness to vasoconstrictors 
plays a fundamental role. If, in one hand, dysfunctional endothelium is a relevant player 
in sepsis vascular dysfunction of sepsis on the other hand, PVAT putative role in this 
scenario is unknown. Therefore, the present work was designed to evaluate how PVAT 
contributes to the altered contraction of two vessels, namely the aorta and the superior 
mesenteric artery. Methods: Wistar female rats weighting within 200 to 250 g were 
anesthetized and septic shock was induced by cecal ligation and puncture (CLP) 
model. Twenty-four hours after sepsis induction, aorta and superior mesenteric arteries 
were gently collected with (PVAT+) or without PVAT (PVAT-), cut in rings and then 
mounted in tissue organ baths to record vascular tone and reactivity to vasoactive 
agent using the software PowerLab® and LabChart®. For the molecular analysis, 
vessels were frozen in Tissue-Tek medium, cut in slices for the evaluation of S-
nitrosothiol content. It was measured by the Biotin Switch assay. Image capture was 
performed in a fluorescence microscope and the quantification was done by ImageJ® 
software. Results In naïve animals, the presence of PVAT caused a smaller contraction 
of both aorta and mesenteric artery to noradrenaline, when compared to vessels in 
which PVAT was removed. For aorta, the logEC50 was -7.3 ± 0.16 in PVAT- group and -
6.5 ± 0.2 in PVAT+ group (p ≤ 0.0001). For superior mesenteric artery logEC50 was -5.6 
± 0.1 in PVAT– group and -5.3 ± 0.08 in PVAT+ group (p = 0.0002). Vessels harvested 
from septic animals have shown that the anti-contractile effect of PVAT was even 
greater that found in normal animals, being logEC50 -6.5 ± 0.2 in PVAT– and -5.8 ± 0.2 
in PVAT+ group for aorta (p = 0.0015), and logEC50 -5.5 ± 0.07 in PVAT– and -4.8 ± 
0.2 (p ≤ 0.001) for superior mesenteric artery (p ≤ 0.0001). Sepsis also induced an 
increase in the levels of S-nitrosylated proteins of PVAT. Conclusions The presence of 
PVAT reduces the contractile effects of norepinephrine in aorta and mesenteric artery 
form normal rats. Sepsis induction increased further the anti-contractile effect of PVAT. 
Although preliminary, the data indicate that this effect may be mediated by the increase 
in protein S-nitrosylation of PVAT. Therefore, PVAT should be considered as a new 
and relevant player in sepsis vascular dysfunction. Financial Support: CNPq, CAPES, 

FINEP and FAPESC. Research approved by the Institutional Animal Ethical 
Committee: CEUA/UFSC PP790.  
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06.007 Hydrogen Sulfide (H2S) attenuates hypertension in pregnancy and blunts 
fetal growth restriction through an increase in placental efficiency in 
hypertensive pregnant rats. Possomato-Vieira JS, Chimini JS, Santos-Silva ML, 
Gonçalves-Rizzi VH, Dias-Junior CA IBB-Unesp – Farmacologia 

Introduction: Hypertension-in-pregnancy (HTN-Preg) and preeclampsia are 
pregnancy related disorders marked by physiological changes that lead to endothelial 
dysfunction (ED). Decreased nitric oxide (NO) bioavailability is a hallmark of ED and 
may act as a key mechanism in the development and maintenance of HTN-Preg. 
Hydrogen sulfide (H2S) has been shown to exert a role in healthy pregnancies and in 
HTN-Preg (Wang, K., Circulation, 127, 2514, 2013). It has been shown that H2S may 
crosstalk with NO, however this interaction is not fully comprehended (Szabo C., Am J 
Physiol Cell Physiol, 312, C3, 2016). Methods: Female Wistar rats (220-250g) were 
mated and then allocated in individual cages. Animals were divided into four groups, as 
follow: normal pregnant (Norm-Preg); pregnant+sodium hydrogen sulfide (Preg+NaHS, 
a donor of H2S; 50µmol/Kg, twice daily, intraperitoneally- i.p., from pregnancy day 14-
19); hypertensive pregnant (DOCA; animals were injected i.p. with 
desoxycorticosterone - DOCA 12.5mg on gestational day one, followed by weekly 
injections of DOCA 6.25mg and given 0.9% of saline in drinking water); hypertensive 
pregnant+sodium hydrosulfide (DOCA+NaHS). Systolic blood pressure (SBP) was 
measured by tail cuff plethysmography at gestational days 14, 16 and 18. Animals 
were killed on pregnancy day 19. Feto-placental parameters were recorded and 
plasma and placenta were obtained for biochemical analysis. Plasma and placental 
total NOx, plasmatic H2S levels and placental oxidative stress, were evaluated. 
Results: Injections of DOCA increased SBP on gestational days 14, 16 and 18 (166.7 
± 3.1; 164.8 ± 4.4; 161.5 ± 3.7 mmHg, respectively) and treatment with NaHS 
(DOCA+NaHS group) blunted the increase in SBP on gestational days 16 and 18 
(145.5 ± 4.8 and 141.5 ± 3.7 mmHg, respectively). Fetal and placental weights were 
decreased in DOCA (1.48 ± 0.01g and 500 ± 10mg, respectively) versus Norm-Preg 
group (3.95 ± 0.06g and 603 ± 10mg, respectively). Fetal weight was increased in 
DOCA+NaHS (2.16 ± 0.08g) versus DOCA, however, placental weight was decreased 
(313 ± 10mg) compared to DOCA and Norm-Preg group. Placental efficiency was 
determined as the ratio between fetal and placental weight and it has been shown to be 
decreased in DOCA (3.83 ± 0.21) versus Norm-Preg and DOCA+NaHS (6.72 ± 0.18 
and 6.91 ± 0.15, respectively). Plasma total NOx did not differ between groups, 
however, placental NOx was increased in NaHS and DOCA+NaHS group (28.54 ± 1.33 
and 22.31 ± 3.97 µM/100mg tissue, respectively). Plasma levels of H2S were higher in 
Preg+NaHS group (6.15 ± .60 µM) than DOCA (3.78 ± 0.70 µM) and DOCA+NaHS 
group (3.98 ± 0.63 µM). Placental oxidative stress, expressed as malondialdehyde 
(MDA) levels, was shown to be greater in both groups treated with NaHS (11.64 ± 0.59 
and 15.14 ± 1.82 nmol of MDA/100mg tissue in Preg+NaHS and DOCA+NaHS groups, 
respectively) versus Norm-Preg and DOCA (5.16 ± 0.35 and 8.00 ± 0.55 nmol of 
MDA/100mg tissue, respectively). Conclusion: Treatment with NaHS blunts the 

increase in SBP promoted by DOCA and increases the fetal growth through an 
enhancement of placental efficiency, which can be related to an increase in placental 
availability of NO. Financial Support: CAPES and FAPESP Ethics Committee 
IBB/UNESP (Protocol# 619/2014)  
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06.008 Novel DPP4 inhibitor reduces cardiac and vascular dysfunction induced 
by diabetes Type 2 in rats. Eccard B1, Reina E1, Araújo JSC1, Barreiro EJ1, Lima LM1, 

Trachez MM2, Sudo RT1, Zapata-Sudo G1 1UFRJ, 2UFF 

Introduction: According to the World Health Organization, 415 million people 
worldwide suffer from diabetes mellitus and diabetes type 2 (DM2) is responsible for 
90% of cases. DM2 has become a leading cause of premature death, mainly by 
increasing the risk of cardiovascular disease. The present work investigated the 
pharmacological profile of a new inhibitor of the enzyme dipeptidil dipeptidase 4 
(DPP4) with additional anti-inflammatory activity in rats with cardiac dysfunction 
induced by diabetes. Methods: DM2 was induced in male Wistar rats after 2 weeks 

receiving high fat diet (%) 45 fat, 35 carbohydrate and 20 protein followed by 
intravenous injection of streptozotocin (35 mg/kg). Non-diabetic group received regular 
diet (%) 10 fat, 70 carbohydrate and 20 protein and injection of tribasic sodium citrate 
buffer 3%. Animals were distributed in 4 groups (6 animals each): non-diabetic, 
DM2+vehicle, DM2+sitagliptin (10 mg/kg), DM2+compound (9 mg/kg). In all 
experimental groups, the following parameters were determined: body weight, serum 
glucose, cholesterol and triglyceride before and after treatment with either vehicle or 
new inhibitor of DPP4. We performed the oral glucose tolerance test (OGTT) and the 
measurement of serum insulin level. The intolerance of exercise was determined using 
a treadmill test. Cardiac function and hemodynamic parameters were determined using 
a transthoracic echocardiograph. At the end of the treatment period, invasive 
measurements of the heart rate, blood pressure and left ventricular pressure were 
recorded. Finally, vascular reactivity was evaluated in aortic rings. Results: Glycose 
level (mg/dL) was increased from 100.8 ± 3.11 to 423.5 ± 8.1 and treatment with 
sitagliptin reduced to 319.8 ± 13.2 and compound 279.7 ± 17.8. The new inhibitor also 
lowered triglycerides and cholesterol levels (mg/dL) from 216.2 ± 41.5 to 100.7 ± 17.1 
and from 76.8 ± 8 to 42.6 ± 3.2, respectively. Two hours after OGTT, plasmatic level of 
glucose returned to normal in diabetic animals treated with sitagliptin or compound. 
Insulin level (pmol/L) decreased in diabetic animals from 102.5 ± 4.4 to 36.5 ± 0.6 and 
recovered to 71.2 ± 8.7 and 57.1 ± 9.1 after treatment with sitagliptin and compound, 
respectively. Relative LV wall thickness (mm) showed a reduction from 0.5 ± 0.04 to 
0.4 ± 0.01 in the diabetic group, which was reverted to 0.50 ± 0.02 after treatment with 
the compound. Similar data were obtained with LV mass (g) because its reduction from 
2.0 ± 0.2 to 1.3 ± 0.1 was recovered after administration of sitagliptin and compound. 
Diastolic dysfunction was detected because maximum E (mm/s) increased from 795.8 
± 47.1 to 1020 ± 81.4 and normalized with the new inhibitor of DPP4 (781.3 ± 28.3). 
Final systolic and diastolic LV pressure was increase in diabetic animals and both 
parameters were reverted by sitagliptin and compound. The compound improved the 
acetylcholine-induced relaxation of aorta from diabetic animals indicating recovery of 
DM2-induced endothelium dysfunction. Conclusion: The new DPP4 inhibitor produced 
not only a hypoglicemic effect but also improved the ventricular and vascular 
dysfunction induced by DM2. This new prototype could be useful to reduce the 
metabolic disturbance as well as to avoid possible comorbidities through possible 
cardioprotective action. Financial Support: CAPES Research approval by the Animal 
Research Ethical Committee (process number: DFBCICB041) Acknowledgments: 
INCT-INOFAR
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06.009 Perivascular adipose tissue modulates vascular tone in mice via renin 
angiotensin system. Nóbrega N, Reis D, Facine LM, Araújo N, Miranda C, Mota G, 

Capettini L, Bonaventura D UFMG – Fisiologia e Farmacologia 

Introduction: The perivascular adipose tissue (PVAT) is located around the adventitia, 
composed primarily by adipocytes, stromal cells, leukocytes, fibroblasts and capillaries. 
Currently, it is well described that PVAT is an important modulator of vascular tone, 
being considered a biologically active tissue, releasing both vasoconstrictor and 
vasodilator factors. The literature shows that modulation of vascular contraction 
exerted by PVAT may be due to activation of the renin angiotensin system (RAS). 
Thus, the aim of this study was to investigate the RAS and its components participation 
in effect exerted by PVAT on vascular tone. Methods: For this study was performed, 
vascular reactivity, nitric oxide (NO) and hydrogen peroxide (H2O2) quantification by 
using selective probes and fluorescence microscopy, immunofluorescence to localize 
receptors and enzymes involved in this response. Results: In denuded aortas, the 

presence of PVAT reduced Emax and pD2 in contraction induced by phenylephrine (pD2:7.32 ± 
0.07 e Emax: 2.53 ± 0.2,n = 10) when compared aortas without PVAT (pD2:7.62 ± 0.08, 
Emax: 3.51 ± 0.28,n = 13). This anticontractile effect of PVAT disappears when aortas 
were incubated with Captopril (with PVAT: pD2:7.74 ± 0.03; Emax: 3,36 ± 0.27,n = 3 
and without PVAT: pD2:7.90 ± 0.07; Emax: 4,12 ± 0.40,n = 6), A779 (with PVAT: 
pD2:7.76 ± 0.06; Emax: 3,56 ± 0.16,n = 6 and without PVAT: pD2:7.96 ± 0.12; Emax: 
4,19 ± 0.33,n = 5), LY-294,002 (with PVAT: pD2:7.81 ± 0.09; Emax: 3,84 ± 0.5,n = 5 
and without PVAT: pD2:8.0 ± 0.11; Emax: 3,77 ± 0.28,n = 5); L-NAME (with PVAT: 
pD2:7.64 ± 0.06; Emax: 4,49 ± 0.41,n = 6 and without PVAT: pD2:7.65 ± 0.04; Emax: 
4,91 ± 0.34,n = 5); 7-Ni (with PVAT: pD2:6,91 ± 0.20; Emax: 3,46 ± 0.31,n = 4 and 
without PVAT: pD2:7.02 ± 0.15; Emax: 3,58 ± 0.30,n = 3) and Catalase (with PVAT: 
pD2:7,78 ± 0.03; Emax: 3,47 ± 0.37,n = 3 and without PVAT: pD2:7.89 ± 0.07; Emax: 
4,08 ± 0.47,n = 4). In addition, we confirmed by immunofluorescence the presence of 
the Mas and AT2 receptors, as well as the nNOS and eNOs enzymes and the presence 
of NO and H2O2 in PVAT. Conclusion: The PVAT presents anticontractile effect, 
reducing vascular contraction via RAS activation that culminates in NO and H2O2 

production via PI3K-Akt.  Financial support: CAPES and FAPEMIG. Animal 
Research Ethical Committee: Protocol 225/2013  
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06.010 High-carbohydrate diet-induced obesity enhanced the anticontractile 
effect of Perivascular Adipose Tissue (PVAT) through activation of renin-
angiotensin system. Reis D1, Silveira ALM2, Campos-Mota GP1, Nóbrega N1, Araújo 
NF1, Capettini LSA1, Ferreira AVM2, Bonaventura D1 1UFMG – Farmacologia, 2UFMG – 
Bioquímica e Imunologia 

Introduction: The perivascular adipose tissue (PVAT) is currently characterized as an 

active endocrine organ responsible for the release of several vasodilator and 
vasoconstrictor substances with remarkable paracrine effects on blood vessels. Since 
the consumption of high-carbohydrate diet (HC diet) contributes to obesity promoting 
rapid and sustained increase in adiposity so that the functional activity of PVAT could 
be modulated, the aim of this study was to evaluate the effect of HC diet on PVAT 
control of the vascular tone in mice aorta. Methods: Male Balb/c mice (6-8 weeks old) 
were fed chow or HC diet (45% condensed milk, 10% refined sugar, 45% chow diet) for 
4 weeks. Vascular reactivity was performed in intact thoracic aorta in the presence or 
absence of PVAT. Cumulative concentration-effect curves for phenylephrine (Phe) 
were performed in aortic rings previously incubated with captopril, A779, PD123,319, 
LY294,002, L-NAME, 7Ni, 1400W, catalase or TEA and analyzed the maximum effect 
(Emax) and potency (pD2). Immunofluorescence assays were used to locate and 
quantify Mas and AT2 receptors and nNOS and iNOS isoforms. The bioavailability of 
nitric oxide (NO) and hydrogen peroxide (H2O2) were detected by DAF-2DA and DCF-
DA fluorescent probe, respectively. Results: Animals given HC diet exhibited 
considerable increase in adiposity index and hyperplasia of perivascular adipocytes. In 
the absence of PVAT, Phe-induced vasoconstriction was similar between the control 
and HC groups. However, in the presence of PVAT the Emax of the contractile 
response induced by Phe was significantly reduced in the HC group. The 
anticontractile effect of PVAT on the vascular tone during HC diet-induced obesity was 
lost when aortic rings were previously incubated with Mas and AT2 receptors 
antagonists, PI3K, nNOS and iNOS inhibitors, H2O2 decomposing enzyme or 
potassium channels blocker. Immunofluorescence assays showed increased Mas and 
AT2 receptors and nNOS and iNOS isoforms in the PVAT from obese animals. 
Furthermore, aortic rings with PVAT from HC group also exhibit increased NO and 
H2O2 bioavailability. Conclusion: HC diet-induced obesity enhanced the release of 
vasodilator factors derived from PVAT, suggesting that this is a compensatory adaptive 
characteristic in order to preserve the vascular function. The mechanisms underlying 
the anticontractile effect of PVAT on the vascular tone during HC diet-induced obesity 
involves the signaling cascade triggered by renin-angiotensin system through activation 
of AT2 and Mas receptors, PI3K and nNOS that, along with iNOS, lead to increased 
production of H2O2 and NO, respectively, and subsequently opening of potassium 
channels. Financial Support: CAPES, CNPq, FAPEMIG. Research Approval: All 
experimental procedures were approved by Animal Research Ethical Committee 
(Process Number: n°225/2013). 
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06.011 ANG II effects on rat aorta taken from rats submitted to adjuvant induced 
arthritis. (AIA) Tozzato GPZ1, Chies AB2 1IBB-Unesp, 2FAMEMA 

Introduction: It has been suggested the involvement of the renin-angiotensin system 
in the cardiovascular injuries associated to arthritis. Furthermore, testosterone may 
modulates the Angiotensin II (Ang II) in cardiovascular system. Therefore, the present 
study aimed to investigate the effects of adjuvant induced arthritis (AIA) on the aorta 
responses of rat to Ang II and acetylcholine (ACh). Moreover, to determine if possible 
changes in aorta responses induced by AIA may be influenced by a reduction of 
plasma testosterone. Methods: Male Wistar rats were distributed in four groups: 1) 
ORQ (only submitted to bilateral orchiectomy); 2) AIA (only submitted to a single 
intradermal injection of 0,05g M. tuberculosis H37Rv in the right hind footpad); 3) 
ORQ/AIA (submitted to AIA induction, 20 days after ORQ); 4) control (non-submitted to 
ORQ neither AIA). After the onset of AIA (inflammation signs appeared about 15-20 
days after immunization), these animals were killed and thoracic aorta rings (3 mm) 
were set up in organ bath. These preparations (with or without endothelium) were 
challenged with cumulative concentrations of ACh or Ang II, in absence or in presence 
of 1μmol 1400W, 100μmol L-NAME or 100μmol Apocinin. Vascular tonus changes 
were recorded by isometric force transducers and expressed as concentration-
response curves. Values of pEC50 (Log of EC50) and maximal response (Rmax; values 
expressed in grams), were compared by two-way ANOVA/Bonferroni (n = 7-12; 
differences were statistically significant when P<0,05). Study approved by CEUA–
FAMEMA (protocol n ° 1026/14). Results: No changes of ACh or Ang II responses 

were observed in consequence of AIA and/or ORQ, in aorta with or without 
endothelium. In the presence of L-NAME, the Ang II Rmax in Control (0,44 0,09) was 
higher (P<0,0001) than in AIA animals (0,13 0,03). A similar profile of Ang II 
responses between groups was observed in the presence of 1400W, but without any 
statistical difference. In presence of Apocinin, Ang II Rmax and pEC50 were higher in the 
ORQ than in the ORQ/AIA group (Rmax: 0,27 0,06 and 0,09 0,02, respectively; 
P<0,0007; pEC50: 8,10 0,15 and 7.54 0,21, respectively; P<0,01). Conclusion: 
Neither AIA nor ORQ change Ang II responses whether endothelial mechanisms are 
present. However, the inhibition of endothelial NO-related mechanisms increases Ang 
II responses only in non-immunized animals. This elevation of Ang II responses 
depends partially on testosterone levels since it is smaller in ORQ animals. These 
modifications of Ang II responses between groups also appear to occur whether the 
iNOS is selectively blocked. However, perhaps because NO may still be produced by 
eNOS in these 1400W-treated preparations, the differences between groups do not 
reach statistical significance. Similarly, the inhibition of endothelial superoxide anion-
related mechanisms increased Ang II responses only in non-immunized animals. In this 
case, the elevation of Ang II responses depends on testosterone levels since it is 
attenuated in ORQ animals. These observations suggest that free radicals modulate 
the Ang II responses mainly in non-immunized animals. Moreover, still unidentified 
endothelial mechanisms - not related to NO or superoxide anion – that keep reduced 
the Ang II responses in AIA animals, submitted or not to ORQ. Financial Support: 
CAPES (scholarship)/FAPESP (proc. 2016/08450-3).  

  



13 
 

06.012 Activation of matrix metalloproteinase-2 by oxidative stress decreases 
Calponin-1 and contributes to vascular remodeling in hypertension. Parente JM1, 

Mello MMB1, Chan BY2, Schulz R2, Castro MM1 1FMRP-USP – Farmacologia, 
2University of Alberta – Pediatrics & Pharmacology 

Introduction: Hypertension is a chronic disease characterized by maladaptive 
vascular remodeling and excessive oxidative stress. Peroxynitrite contributes to extra- 
and intracellular proteolytic effects of matrix metalloproteinase (MMP)-2 as it may 
activate MMP-2 by S-glutathiolation of its catalytic site. MMP-2 may then proteolyze 
calponin-1 in the aorta during early hypertension, which stimulates vascular smooth 
muscle cell (VSMC) proliferation and medial hypertrophy1. Calponin-1 is an intracellular 
protein and important differentiation marker of VSMC. We hypothesized that the 
antioxidant tempol decreases MMP-2 activation by S-glutathiolation via reducing 
oxidative stress, resulting in decreased calponin-1 cleavage by MMP-2 in aortas during 
hypertension-induced chronic vascular remodeling. Methods: Male Wistar rats were 

submitted to the two kidney-one clip (2K-1C) model of hypertension or sham surgery 
and were treated with tempol (18 mg/kg/day) or water by gavage for one week. Systolic 
blood pressure (SBP) was daily assessed by tail cuff plethysmography. After one week, 
aortas were removed to analyze the activity of MMP-2 by in situ and gelatin 

zymography, reactive oxygen-nitrogen species levels, including peroxynitrite by 
dihydroethidium and immunohistochemistry for nitrotyrosine, and calponin-1 by 
immunofluorescence. Morphological analysis was also performed in aortic sections by 
staining them with hematoxylin and eosin. Statistical analysis was done by two-way 
ANOVA. Results: SBP increased in 2K-1C rats in the first week when compared to 
sham group (156 ± 2.9 vs. 128.6 ± 4.1, p<0.05) and tempol did not reduce it (147.3 ± 
4.7, p>0.05). Morphological analysis at one week of hypertension showed that the 2K-
1C aortas had increased media to lumen ratio (M/L) (8.6 ± 0.7 vs. 6.5 ± 0.2, p<0.05) 
and cross-sectional area (CSA) (1.4x106 ± 1.5x105 vs. 9.7x105 ± 4.2x104, p<0.05) in 
relation to sham group, but tempol did not revert them (M/L: 7.9 ± 0.8; CSA: 1.3x106 ± 
1.3x105, p>0.05 vs. 2K-1C). However, tempol significantly decreased 2K-1C 
hypertension-induced increased levels of nitrotyrosine (5.9x105 ± 1.3x104 vs. 4.0x105 ± 
6.1x104, p<0.05), dihydroethidium (16.9 ± 1.7 vs. 8.9 ± 1, p<0.05) and gelatinolytic 
activity (57.5 ± 6.4 vs. 39.4 ± 2.6, p<0.05). Furthermore, calponin-1 was decreased in 
aortas from 2K-1C rats when compared to sham group (17.2 ± 1.5 vs. 28.5 ± 1.2, 
p<0.05) and tempol reverted it (23.6 ± 1.6, p<0.05 vs. 2K-1C). Different concentrations 
of tempol (0.5, 1 or 1.5 mM) did not directly inhibit MMP-2 activity in gelatin 
zymography (respectively: 4.6x106 ± 7.4x104, 4.9x106 ± 1.2x105 and 4.8x106 ± 1.5x105 
vs. 4.6x106 ± 2.2x105; p>0.05). Conclusion: Increased oxidative stress may contribute 
to activate aortic MMP-2 in early hypertension and this may result in calponin-1 loss 
and maladaptive vascular remodeling. References: [1] Belo VA, Biochem Pharmacol 
v.118, p.50, 2016. Financial support: CAPES, CNPq, FAPESP and CIHR. The Ethics 
Committee in Animal Research of Ribeirao Preto Medical School approved all 
protocols (0015/2017).  
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06.013 NLRP3 inflamasome contributes to endothelial dysfunction in mesenteric 
resistance arteries from type 1 diabetic mice. Pereira C1, Ferreira NS2, Zanotto CZ1, 

Carlos D3, Passaglia RT2 1FMUSP – Farmacologia, 2FMRP-USP – Farmacologia, 
3FMRP-USP – Bioquímica e Imunologia 

Introduction: Diabetes Mellitus (DM) is characterized by chronic hyperglycemia, 
disturbances in the metabolism of carbohydrates, lipids and proteins, resulting from 
defects in insulin secretion, insulin actions or both. The DM chronic complications are 
related to functional and structural damage to the blood vessels. Prolonged exposure 
to hyperglycemia and insulin resistance induces these complications, which are 
exacerbated by the occurrence of endothelial dysfunction. Endothelial dysfunction 
triggers vascular damage-associated processes (release of pro-inflammatory cytokines 
and angiogenic regulatory factors and loss of redox homeostasis, leading to oxidative 
stress). The NLRP3 inflammasome is a platform of the innate immune system that 
regulates inflammatory responses by caspase-1 and IL-1β activation. NLRP3 can be 
activated by many stimuli including reactive oxygen species (ROS). We tested the 
hypothesis that increased ROS in type 1 diabetes (T1D) leads to NLRP3 
inflammasome activation, which contributes to T1D-associated vascular inflammatory 
and oxidative processes. Methods: Wild type (WT) and NLRP3-deficient (NLRP3-/-) 

mice were treated with vehicle or streptozotocin (40mg/kg) for 5 days. Vascular 
reactivity was determined in mesenteric arteries. Caspase-1, IL-1β and redox enzymes 
expression was evaluated by western blot. ROS was determined by 
chemoluminescence and hydrogen peroxide production by fluorescence. Data are 
presented as mean ± standard error of mean, Veh vs. T1D. Results: Diabetes 
increased vascular caspase-1 and IL-1β activation [arbitrary units (a.u.), 1.2 ± 0.1 vs. 
0.8 ± 0.1; 4.8 ± 1.1 vs. 0.8 ± 0.5 vs. the Veh, respectively, p <0.05], but this activation 
was attenuated in T1D NLRP3-/-. Mesenteric arteries from T1D exhibited decreased 
ACh-induced vasodilatation vs. Veh [(Emax), 46.6 ± 4.0 vs. 91.5 ± 2.8, n = 4-5, p<0.05], 
which was not observed in T1D NLRP3-/-. The NLRP3 inhibitor MCC950 improved 
endothelium-dependent vasodilation in T1D [(Emax), 62.5 ± 3.8 vs. 85.6 ± 3.7, n = 4-5, 
p<0.05]. The decreased ACh-induced vasodilatation was also abrogated by superoxide 
scavenger [(Emax), 46.6 ± 4.1 vs. 78.4 ± 3.1, n = 4-5, p<0.05] and also by a catalase 
mimetic [(Emax), 46.6 ± 4.1 vs. 86.4 ± 2.8, n = 4-5, p<0.05]. ROS generation [(Relative 
luminescence unit, RLU), 1.5x107 ± 2.3 vs. 48.9x103 ± 1.1, n = 4-5, p<0.05] as well as 
H2O2 production [(Relative fluorescence unit, RFU), 1082 ± 242.6 vs. 232.0 ± 42.8, n = 

4-5, p<0.05] were lower in mesenteric bed from NLRP3-/, compared with the T1D. 
Vascular NOX-1 and catalase protein expression was not different between the groups. 
However, NOX-4 expression was lower in NLRP3-/- vs. WT and T1D [(Arbitrary units, 
A.U.), 0.45 ± 0.14 vs. 0.93 ± 0.04 and 0.87 ± 0.13, n = 4-5, p<0.05]. SOD-1 protein 

expression was increased in mesenteric bed from T1D, which was not observed in T1D 
NLRP3-/- [(A.U.), 1.42 ± 0.09 vs. 0.49 ± 0.07, n = 4-5, p<0.05]. Vascular VCAM-1 and 
ICAM-1 gene expression was decreased in NLRP3-/-. Conclusion: T1D increases 
vascular ROS generation, which promotes vascular NLRP3 inflammasome activation, 
contributing to inflammatory response and endothelial dysfunction in diabetes. 
Financial Support: FAPESP and CAPES. Ethic Committee number (026/2015). 
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06.014 Deletion of the α7 nicotinic acetylcholine receptor changes the vascular 
remodeling induced by transverse aortic constriction in mice. Alves LF, Neto FPS, 

Seemann H, Santuchi MC, Alcântara TC, Lemos VS, Guatimosin S, Fernandes R 
UFMG 

Introduction: The vascular remodeling is a response to hemodynamic forces. The 
mechanical stress causes modifications in the vascular wall, such as reorganization of 
cellular composition, vascular matrix and vascular inflammatory responses. The 
alpha7nicotinic acetylcholine (alpha7nAChR) receptor isfound in many cells types, 
including the cells of the immune system. In several inflammated tissues, the activation 
of the alpha7nAChR by acetylcholine inhibits the production of inflammatory cytokines 
and chemokines through the vagal reflex, thus producing an anti-inflammatory effect. It 
is not yet the contribution of the alpha7nAChR for the process of vascular remodeling. 
Purpose The aim of this study was to evaluate the effect of the deletion of 
alpha7nAChR in the vascular remodeling developed in response to increased 
biomechanical forces using a transverse aortic constriction (TAC) mouse model. 
Methods: We used wild type mice (WT) and knockout mice with deletion of 
alpha7nAChR (Alpha7-KO) at 10 weeks of age. Mice were divided into the following 
groups: WT SHAM, WT TAC, Alpha7 SHAM and Alpha7TAC. Seven days after TAC, 
mice were sacrificed and the ascending aorta was isolated for analysis. Results and 
discussion The vascular cross-sectional area (VCSA) was increased in WT TAC (0.32 
± 0.001mm²) and alpha7TAC (0.31 ± 0.02mm²) groups when compared to their 
respective controls WTSHAM (0.26 ± 0.02mm²) and alpha7 SHAM (0.28 ± 0.012mm²); 
a similar pattern was also observed for the area of the lumen, in which the values of 
WT TAC (43 ± 5.66%) and alpha7 TAC (38.40 ± 2.41%) groups were larger when 
compared to their controls WT SHAM (28 ± 0.71%) and alpha7 SHAM (29 ± 3.61%). 
While theWT TAC group had a significant increase in the deposition of collagen type I 
(7.35 ± 0.88μm²) and III (2.97 ± 0.75μm²) when compared to SHAM, the deletion of 
alpha7nAChR inhibits this process maintaining the level of both types of vascular 
collagen as in SHAM operated groups. Regarding the density of cells, the alpha7 TAC 
group had the highest values. Conclusion The results demonstrate that the TAC 

promotes a positive vascular remodeling in proximal aorta of both WT and 
alpha7nAChR knockout mice. In response to TAC, the vascular deposition of collagen 
and density of cells are influenced by this receptor. Ongoing studies in our laboratory 
investigate whether alpha7nAChR activation in M1 and M2 macrophage subtypes 
regulates the expression of fibrosis markers, as well as the influence of the polarization 
state of macrophages (M1 / M2) on the development of fibrosis and arterial remodeling 
in vivo. Financing Agencies: CAPES, CNPq  
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06.015 Periodontitis affects soluble guanylate cyclase function and hydrogen 
sulfide production in the rat mesenteric artery. Jesus FN, Teixeira SA, Costa SKP, 

Muscará MN ICB-USP – Farmacologia 

Introduction: We have previously shown that nitric oxide (NO) is a key regulator of 
some of the effects of periodontal disease on remote organs such as heart and kidney, 
as well endothelial dysfunction and decreased adrenergic-mediated contractility in 
aorta. In mesenteric artery rings from rats with ligature-induced periodontitis, we have 
also observed that the soluble guanylate cyclase (sGC)-cGMP pathway is 
hyporesponsive to NO, probably as a result of iNOS-derived NO, superoxide anion or 
their combination. In this study, we evaluated the sGC enzyme functionality, as well as 
the participation of hydrogen sulfide (H2S), one of the physiological mediators of 
hyperpolarization-mediated relaxation. Methods: Male Wistar rats (10-14 wk-old) were 
anesthetized by the i.p. administration of ketamine (80 mg/kg) and xylazine (20 mg/kg). 
Periodontitis was induced by placing a cotton ligature around both the left and right 
lower first molars (group P); sham rats (S) had the ligature immediately removed. 
Seven days later, the rats were killed by anesthesia overdosing and the mesenteric 
bed was dissected and mounted on a wire myograph (containing Krebs solution 
bubbled with O2/CO2, at 37ºC) in order to evaluate the in vitro responses to the sGC 

activator Bay 60-2770 (Bay 60) and stimulator Bay 41-2272 (Bay 41). The responses to 
the slow-release H2S donor GYY4137, acetylcholine (ACh) and sodium nitroprusside 
(SNP) were evaluated in the presence of the non-selective NOS inhibitor, Nw-nitro-L-
arginine methyl ester hydrochloride (L-NAME, 100 µmol/l) and the non-selective COX 
inhibitor, indomethacin (INDO, 10 µmol/l). The SNP response was also studied in the 
presence of the selective sGC inhibitor, 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one 
(ODQ, 10 µmol/l). From the concentration-response curves, potency (pD2) and 
maximal response (Emax) values were calculated. The vessels were also analysed for 
the ex vivo generation of H2S. Differences between the groups were analysed by 
unpaired Student t-test. Results: No differences were observed between the groups in 
terms of artery diameter, relaxation to Bay 60 or SNP in the presence of ODQ. 
However, in comparison with the arteries from group S, arteries from group P showed 
lower relaxation to Bay 41 (Emax: 87.4 ± 3.0% vs. 63.4 ± 6.1%, P<0.01). This lower 
reactivity was also observed in the presence of L-NAME for ACh (pD2: 7.3 ± 0.1 vs. 6.5 
± 0.2, P<0.01), SNP (pD2 8.6 ± 0.2 vs. 7.7 ± 0.1, P<0.001; Emax: 98.0 ± 0.4% vs. 94.6 
± 1.2%, P<0.05) and GYY4137 (pD2: 9.2 ± 0.1 vs. 8.2 ± 0.2, P<0.01), or in the 
presence of INDO for ACh (pD2: 7.8 ± 0.1 vs. 7.2 ± 0.2, P<0.05), SNP (pD2: 8.0 ± 0.3 
vs. 6.9 ± 0.3, P<0.05) and GYY4137 (pD2: 8.2 ± 0.4 vs. 5.6 ± 0.8, P<0.05). In addition, 
mesenteric arteries obtained from group P generated higher amounts of H2S than the 
vessels from group S (1092 ± 86 vs. 646 ± 78 nmol/min/mg prot; P<0.01). 
Conclusions: We conclude that during the early phase of ligature-induced periodontitis 
in rats, functional changes related to the NO-sGC-cGMP pathway occur in the 
mesenteric artery, which may be related to oxidation of the heme-iron due to oxidative 
stress. Regarding the higher H2S production and vasodilatory potency of the H2S donor 
observed in the arteries from group P, these points are still under investigation. 
Financial Support: FAPESP, CNPq and CAPES. Animal Research Ethics Committee 
– CEUA/ICB 170, book 2/113, 2011 
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06.016 AT1 receptors activation increases the reactive oxygen species (ROS) in 
renal hypertensive rats. Fahning BM, Bendhack LM FCFRP-USP 

Introduction: AT1 receptors are expressed in the endothelial cells and they involve the 
activation of the enzyme NADPH-oxidase (Nox) with consequent production of ROS 
and reduced nitric oxide (NO) bioavailability. ROS can be generated from Nox, 
endothelial NO synthase (eNOS) and/or cyclooxygenase (COX). Our hypothesis is that 
in renal hypertensive rats (2K-1C) aorta, Ang II activates AT1 receptors in the 
endothelial cells leading to increased ROS production, reducing NO bioavailability and 
modulating endothelial COX activity. This study aimed to evaluate the effects of AngII 
on endothelial and vascular smooth muscle cells and to verify the modulation between 
eNOS, COX and ROS pathways in 2K-1C rat aortas. Methods: Concentration-
response curves for Ang II were constructed in 2K-1C rat aortas in the absence 
(control) and after endothelium removal or incubation with the enzyme inhibitors 
apocynin (Nox), L-NAME (NOS) or Indomethacin (COX) for 30 min. The maximum 
effect (ME) and pD2 values were compared between 2K-1C in the presence or absence 
of the inhibitors in the aortic rings. Results: The effects of L-NAME and indomethacin 
were similar in the aortas of 2K-1C rats in the presence and absence of the inhibitors 
(pD2 8.50 ± 0.15 vs 8.36 ± 0.14; ME 0.46 ± 0.13 vs 0.22 ± 0.0) (pD2 7.98 ± 0.21 vs 8.36 
± 0.14; ME 0.26 ± 0.08 vs 0.23 ± 0.08) , p>0.05, respectively. The endothelium removal 
increased the ME in the 2K-1C aortas compared to the control (ME 0.59 ± 0.10 vs 0.22 
± 0.079, p = 0.016). The incubation with apocynin abolished the contraction induced by 
Ang II in 2K-1C rat aortas. Conclusion: Our results demonstrate that the endothelium 

contributes to induce a anti-contractile effect in 2K-1C rat aortas since its removal 
increased the AngII-induced contraction. Interestingly, Nox inhibition abolished AngII-
induced contraction. On the other hand, COX or NOS inhibition did not change the 
AngII-induced contractile response. Supported by FAPESP, CAPES and CNPq.  
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06.017 Carvacrol reduced blood pressure and improved vasodilatation: Role of 
TRPV4 and oxidative stress. Dantas BPV, Lima FO, Castro MVEA, Almeida AJPO, 

Santos PF, Ribeiro TP, Medeiros IA UFPB – Ciências Farmacêuticas 

Introduction: Carvacrol (CAV) has pharmacological effects on the cardiovascular 
system, acting as an activator and inhibitor of TRPs (Dantas et. al 2015). Our previous 
study has indicated that daily intake carvacrol prevents endothelial dysfunction in SHR. 
Aim: To evaluate whether treatment with CAV reduces hypertension and improves an 
established endothelial dysfunction in SHR animals and whether this treatment 
improved the responsiveness of vascular function, as well as to evaluate the possible 
correlated TRPV4 channels endothelial pathways and the influence of oxidative stress. 
Methods: Male spontaneously hypertensive rats (SHR) and Wistar kyoto (WKY) at 12 
weeks of age were randomly divided and treated with CAV (100 mg/kg/day). Systolic 
blood pressure (SBP) was determined by tail cuff and vascular reactivity using aorta 
rings (2–3 mm), mounted in organ chambers with physiological Krebs's solution, 37 °C, 
with a gas mixture of 95% O2 and 5% CO2 (pH 7.4) coupled to a transducer to 
recorder in to computer (Miobath-4,WPI, Sarasota, FL, USA). For cumulative 
concentration-response studies, arteries were bathed in different concentrations of 
phenylephrine and achetylcholine. In addition, selective blockers of TRPV4 
endothelium-dependent relaxation pathways were used including: TRPV4 channel 
modulators HC067047 or RN-1747 (HC, 100 nM or RN, 2 mM blocks TRPV4 channels) 
and ruthenium red (blocks TRPV4 channels non-selective RUR 1mM). For the 
histological analysis the aorta rings were stained with haematoxylin and eosin and 
dehydrohethidium (DHE 2.5 mM) was used to determinate ROS levels with 
fluorescence microscopy. Results: CAV decreases high SBP in SHR compared to 
control (WKY 115.50 ± 3.7mmHg; WKY+ CAV 117.50 ± 6.5 mmHg; SHR 167.50 ± 5.5 
mmHg; SHR + CAV 132.33 ± 4.8 mmHg). The ACh-induced vasorelaxation was 
attenuated in aorta of SHR compared to control and CAV improved the endothelial 
dysfuction (Emax: WKY 88.12 ± 5.50%; SHR 68.28 ± 3.20%; SHR + CAV 87.25 ± 
2.66%, n = 19). The endothelium-dependent relaxation pathways was reduced in 
presence of inhibitors of TRPV4 channels RUR (Emax: WKY 69.22 ± 5.47%; SHR 
73.99 ± 3.24%; SHR + CAV 67.38 ± 10.53%, n = 6) or RN (Emax: WKY 74.73 ± 3.39%; 
SHR 85.69 ± 4.71%; SHR + CAV 86.52 ± 6.65%, n = 6) and HC (Emax: WKY 65.55 ± 
3.97%; SHR 68.12 ± 3.97%; SHR + CAV 86.52 ± 6.65%, n = 6). The effects induced by 
long-term treatment with CAV reduced vascular remodelling (WKY 10.52 ± 0.14 μm; 
SHR 14.43 ± 0.31 μm; SHR + CAV 13.03 ± 0.31μm). CAV treatment improved 
oxidative stress in the aorta of SHR (% of fluorescence intensity WKY 118.5 ± 4.5%; 
SHR 154.1 ± 3.3%; SHR + CAV 117.7 ± 7.4, n = 6). Conclusion: The chronic intake of 
CAV prevented hypertension and endothelial dysfunction mediated most likely by 
TRPV4-endothelial relaxation pathways. In addition, CAV reduces vascular remodeling 
and improves the increased oxidative stress in SHR. References: Dantas BP et. al. 
Participation of the TRP channel in the cardiovascular effects induced by carvacrol in 
normotensive rat. Vascul Pharmacol. 2015. 67-69:48-58. Financial support: CAPES 

and CNPq. Research approval by the Animal Research Ethical Committee protocol 
080/2016 
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06.018 Carvacrol increases calcium levels dependent on TRPV4 endothelial cells. 
Dantas BPV1, Castro MVEA1, Lima FO1, Almeida AJPO1, Santos PF, Ribeiro TP1, 
Medeiros IA1 1UFPB – Ciências Farmacêuticas 

Introduction: Transient receptor potential (TRP) cation channels, including TRPV4 are 
involved in the regulation and function of calcium in endothelial cells (Sonkusare et. al. 
2012). Our previous results demonstrate that carvacrol (CAV) exhibit pharmacological 
effects on the cardiovascular system, acting as an activator or inhibitor of TRPs 
(Dantas et. al. 2015). In present study was hypothesized that CAV induces TRPV4 
channels activation and increases of calcium levels in human umbilical vein endothelial 
cells (HUVEC). Aim: To investigate whether CAV induces increase of calcium in 
endothelial cells, in particular focused on the role of endothelial TRPV4. Methods: 
HUVECs (Rio de Janeiro Cell Bank, Rio de Janeiro, Brazil) between passages 2 and 6 
were cultured in RPMI1640 medium (Sigma-Aldrich, St. Louis, MO, USA) 
supplemented with 10% fetal bovine serum (CRIPRION Biotecnologia, Andradina, SP, 
Brazil), 1% penicillin/streptomycin, and 0.1% endothelial cell growth supplement (all 
(Sigma-Aldrich, St. Louis, MO, USA), and maintained at 37°C in a humidified 5% CO2 
condition. HUVECs were incubated for 30 min (in the dark) at 37 °C with 1 µM Fluo-4-
AM probe (Invitrogen Life Technologies, Scotland, UK) for measurement of 
fluorescence by laser microscope (cells were stimulate at 488 nm and recorded at 515 
nm). Endothelial cell calcium events under basal conditions and in response to ACh 10 
µM or CAV (3x10-5M; 10-4M; 3x10-4M) were measured as described above. The role 
of TRPV4 CAV-mediated [Ca2+] entry was assessed in presence of blocks TRPV4 
channels (non-selective of TRPV4: ruthenium red – RUR 1µM and selective of TRPV4: 
HC067047 – HC 100 nM and RN1747 – RN 2 µM). Data are presented as means ± SE 
and were analyzed using a one-way ANOVA, or Student’s t-test, as appropriate 
(Graphpad Prism). P ≤ 0.05 was accepted as statistically significant for all experiments. 
Results: Carvacrol causes concentration-dependent increases in the intracellular 
[Ca2+] (Control = 0.33 ± 0.51; ACh 10µM = 8.61 ± 0.81; CAV 3x10-5M = 2.13 ± 0.76; 
CAV 10-4M = 7.48 ± 0.39; CAV 3x10-4M = 9.35 ± 0.69). In presence of pharmacological 
inhibitors of TRPV4 channels RUR, HC or RN (CAV 3x10-4M + RUR 5.26 ± 0.41, CAV 
3x10-4M + HC = 3.054 ± 0.28, CAV 3x10-4M + RN = 6.61 ± 0.97) the fluorescence 
levels of intracellular [Ca2+] in HUVEC induced by CAV was reduced. Conclusion: 
These findings suggest that carvacrol increases intracellular Ca2+ concentration in 
endothelial cells (HUVEC). In addition, CAV-induced Ca2+ influx involves TRPV4 
channels. Importantly, we have found that CAV-mediated by TRPV4channels regulate 
endothelial physiology and can be suggests the role a play in blood pressure reduction 
and vascular function. Financial support: CAPES and CNPq Animal Research 
Ethical Committee: Protocol 080/2016. References: Sonkusare, et al. Elementary 

Ca2+ signals through endothelial TRPV4 channels regulate vascular function. Science. 
336.6081 (2012): 597-601. Dantas BP et. al. Participation of the TRP channel in the 
cardiovascular effects induced by carvacrol in normotensive rat. Vascul Pharmacol. 
2015. 67-69:48-58. 
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06.019 Pharmacological evaluation of new acylhydrazone derivate in platelet 
aggregation. Autran LJ, Lima GF, Motta NAV, Brito FCF UFF – Farmacologia e 

Fisiologia 

Introduction: The platelet activation represents the major mechanism involved in the 
development of cerebral and cardiovascular ischemic events. The hyperaggregability is 
closely associated with coronary artery disease that can be induced by disturbances 
which affect the homeostasis such as diabetes mellitus, hypercholesterolemia and 
hypertension. Anti-platelet therapy aims to bring improvements related to the prognosis 
of cardiovascular disease and prevention for thrombotic events. N-acylhydrazones 
present relation to several biological activities, such as cardioinotropic, anti-
inflammatory and analgesic and some hydrazines were related with vasorelaxing 
action. The present study aims at screening of five acylhydrazone derivates (A2, A9, 
A13, B2 and C2) according to their effect on platelet aggregation. Selection of the 
substances with some influence on platelet aggregation sets precedents for further 
analysis by their direct effects on platelet activity, as their biology effects related with 
cardiovascular and metabolic dysfunction. Methods: The animal protocols were 
approved by the Ethics Committee for Experimental Research of the Federal 
Fluminense University (CEUA/UFF 858/2016). Adult male Wistar rats (200-250g) were 
euthanized by cervical dislocation under ketamine and xylazine anesthesia. The rat 
blood was removed by cardiac puncture and was collected into tubes containing a 
3.8% trisodium citrate (9:1 v/v) solution. The rat platelet-rich plasma (PRP) was 
prepared by centrifugation at 250 × g for 10 min at room temperature. The platelet-poor 
plasma (PPP) was prepared by centrifugation of the pellet at 1500 × g for 10 min at 
room temperature. The platelet aggregation in vitro was monitored by the turbidimetric 
method described by Born and Cross, using a platelet lumi-aggregometer. The PRP 
was incubated by five minutes with each test substance (100 µM; 300 µM). The platelet 
aggregation was induced by ADP (5 µM) and collagen (5 µg/ml). Platelet aggregation 
was expressed as percentage of aggregation in response to ADP or collagen. Data 
were analyzed using Student’s t-test, P<0.05. Results: The derivatives A9 and B2, at 
300µM concentration, were able to inhibit the platelet aggregation induced by Collagen 
and ADP (% Collagen Platelet Aggregation: A9: 44.40 ± 5.51%, B2: 48.60 ± 1.20%, 
DMSO: 70.71 ± 5.93%; % ADP Platelet Aggregation: A9: 34.67 ± 2.90%, B2: 39.67 ± 
1.20%, DMSO: 51.7 ± 3.4). Conclusion: This study showed the effect of 
acylhydrazone derivates in platelet aggregation. We observed an interesting 
antiaggregating effect associated to A9 and B2 compounds. The screening is still in 
progress and further analysis need to be performed, considering the reported effects of 
acylhydrazone moiety in platelet aggregation. The observed activity in collagen and 
ADP induced platelet aggregation, suggests that these compounds have an important 
potential as antiplatelet agents. Financial support: CNPq, CAPES, PROPPI-UFF, 
FAPERJ. 
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06.020 Hydrogen Sulfide (H2S) donor presents antihypertensive and antioxidant 
effects and attenuates fetal growth restriction in hypertensive pregnant rats. 

Santos-Silva ML, Possomato-Vieira JS, Chimini JS, Dias-Junior CA IBB-Unesp – 
Farmacologia 

Introduction: Dysregulation of hydrogen sulfide (H2S) production contributes to 
hypertension and impairs placental vascularization in pregnancy (Wang, K., Circulation, 
127, 2514, 2013). H2S donors have presented antihypertensive and antioxidative 
stress effects. Thus, targeting H2S may help to clarify the physiopathology of 
hypertension-in-pregnancy. We then examined the sodium H2S (NaHS, an H2S donor) 
effects on maternal hypertension and feto-placental growth restriction in pregnant rats. 
Methods: Desoxycorticosterone acetate (DOCA) was used to induce hypertension. 
Pregnant rats were divided randomly into three groups: control and normally pregnant 
(Norm-Preg) group, or pregnant rats receiving weekly injections of DOCA and whose 
drinking water was replaced with 0.9% saline (DOCA) group; or DOCA injected and 
NaHS treated (DOCA+NaHS) group. The systolic blood pressure (SBP) was measured 
by the tail-cuff method, and fetal and placental weights were recorded. Plasma levels of 
thiobarbituric acid reactive substances (TBARS expressed in terms of malondialdehyde 
levels in nmol/mL) were determined by spectrophotometric assay. Results: SBP 

measurements were significantly increased in DOCA group (166 ± 3, 164 ± 4, 162 ± 4 
mmHg) on gestational days 14, 16 and 18, respectively. However, in DOCA+NaHS 
group were found significantly reduced on days 16 and 18 (145 ± 5 and 141 ± 4 mmHg, 
respectively). Norm-Preg group presented physiological values on days 14, 16 and 20 
(120 ± 3, 127 ± 4 and 125 ± 2mmHg, respectively). Fetal growth restriction was found 
in DOCA (1.48 ± 0.01g) and DOCA+NaHS (2.16 ± 0.01g) groups versus Norm-Preg 
(4.08 ± 0.01g) group. Placental growth restriction was found in DOCA (0.50 ± 0.01g) 
and DOCA+NaHS (0.31 ± 0.01g) groups versus Norm-Preg (0.65 ± 0.01g) group. Also, 
fetal weight/placental weight ratio, an index of placental efficiency was restored to 
normality in DOCA+NaHS group (6.91 ± 0.2) and similar to Norm-Preg group (6.38 ± 
0.3) and significantly reduced in DOCA group (3.83 ± 0.4). Plasma lipid peroxide 
concentrations were significantly higher in DOCA (49.24 ± 6 nmol/mL) versus 
DOCA+NaHS group (23.81 ± 7 nmol/mL), while Norm-Preg group presented 38.35 ± 1 
nmol/mL. Conclusions: These results suggest that H2S donor presents antihypertensive 
and antioxidant effects and concomitantly attenuates fetal growth restriction in 
hypertension-in-pregnancy. Financial Support: Capes and Fapesp Ethics Committee: 

IBB/UNESP (Protocol# 618/2014) 



22 
 

06.021 The evolution of cardiac dysfunction programmed by hyperleptinemia 
neonatal with aging. Marques EB1, Souza KP1, Macedo FS2, Rocha NN1, Fernandes-

Santos C2, Scaramello CBV1 1UFF – Farmacologia e Fisiologia, 2UFF – Neurociências 

Introduction: Neonatal hyperleptinemia is an interesting approach to mimic 
malnutrition during lactation in animal models (Trevenzoli et al., Horm Metab Res. 
42(7):483, 2010). Male rats treated with leptin in this period of life develop cardiac 
dysfunction that has different patterns comparing animals of different ages (Marques et 
al., Int J Cardiol. 181C:141, 2015). It is well known that aging process is related to the 
increase of cardiometabolic risk (Marques et al., Int J Cardiovasc Sci. 28(1):42, 2015) 
so the aim of this work was to investigate the evolution of cardiac dysfunction 
programmed by neonatal leptin in older rats. Methods: Newborn male Wistar rats were 
divided into two groups: Leptin group (L), treated with daily leptin (8μg/100g sc), and 
Control group (C), treated with saline, for the first 10 days of lactation, being assessed 
at postnatal day 365. Functional assays were performed according to Marques et al. 

(Int J Cardiol. 181C:141, 2015) (1) Tail-cuff plestimography; (2) Echocardiography 
studies; (3) Maximal effort ergometer test. Serum leptin levels were measured using 
commercial kit and histological analyses of left ventricles were also done (Fernandes-
Santos C et al, Heart Vessels. 24(3):219, 2009). Data were presented as mean and 
standard error of the mean, analyzed by Student t test and considered statistically 
different if p<0.05(*). Results: Leptin serum levels (C = 18.8 ± 0.23xL = 24.3 ± 1.69* 
ng/mL), blood pressure (systolic pressure - C = 117.6 ± 2.7xL = 151.7 ± 4.8*mmHg, 
mean pressure - C = 88.3 ± 3.1x L = 108.3 ± 1.5* mmHg) and heart rate (C = 383.6 ± 
8.0; L = 408.6 ± 5.8*beats/min) were found significantly increased in L group. 
Echocardiographic studies have showed the increase of several parameters in rats 
submitted to neonatal leptin treatment such as left-atrium-to-aorta ratio (C = 0.97 ± 
0.01xL = 1.14 ± 0.05*), left ventricular mass (C = 1.24 ± 0.07xL = 1.45 ± 0.04*g), 
relative wall thickness (C = 0.38 ± 0.03x L = 0.47 ± 0.03*cm), intraventricular septum 
thickness (C = 0.142 ± 0.006x L = 0.183 ± 0.009*cm) and left ventricle posterior wall 
thickness (C = 0.147 ± 0.011x L = 0.178 ± 0.007*cm) in diastole. However, these 
animals presented an inferior left ventricle ejection fraction (C = 82.7 ± 1.3xL = 75.3 ± 
1.3*%) and fractional shortening (C = 56.5 ± 4.5xL = 45.5 ± 1.6*%) while 
cardiomyocyte diameter (C = 19.6 ± 0.9x L = 23.9 ± 1.1*µm) was significantly higher in 
these rats. The distance traveled (C = 0.23 ± 0.04xL = 0.14 ± 0.02*km), the time spent 
(C = 14.6 ± 1.9xL = 9.6 ± 0.9*min) and the speed developed (C = 1.30 ± 0.09; L = 1.04 
± 0.05* km/h) by rats from L group during maximal effort ergometer test were smaller 
comparing to control animals. Conclusions: The cardiovascular status of 365 days-old 
male rats is similar to 150 days-old but not 30 days-old male rats submitted to leptin 
treatment during lactation. The present data shows that sympathetic activity is raised 
while exercise tolerance is diminished in these animals. This pattern is compatible to 
diastolic and systolic dysfunction here characterized. Histopathological data 
corroborate echocardiographic studies indicating the development of concentric 
hypertrophy. The higher serum leptin levels observed is in agreement with the superior 
body weight presented by L group (data not shown). Financial Support: FAPERJ, 
CNPq, CAPES. Ethics Committee Number: CEUA/ UFF389-13. 
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06.022 Potential cardioprotective effect of spironolactone is related to the QT 
interval shortening and ventricular diastolic relaxation in isolated rat heart. Silva-

Neto JA, Oliveira VR, Souza DS, Sousa AA, Silva GBA, Vasconcelos CML UFS – 
Fisiologia 

Introduction: Spironolactone is used in clinical practice for the treatment of heart 
failure. This drug is able to displace aldosterone to its binding sites which reduces the 
long-term deleterious effects ascribed to this hormone. However, the acute effects of 
spironolactone in the heart tissue were not fully evaluated. The aim of this study was to 
check the acute effects of spironolactone in electrocardiographic parameters (ECG) 
and left ventricular pressure. Methods: Experimental protocols were carried out using 

hearts (isolated from male Wistar rats) mounted in Langendorff apparatus, perfused 
with Krebs-Henseleit nutrient solution (CaCl2 = 1,25 m.mol. L-1; 32 ± 0,5ºC and bubbled 
with 95% O2 + 5% CO2) under constant flow through aorta (10 mL.mim-1). The ECG 
and left ventricular pressure were monitored before and after the perfusion of 
spironolactone (10 μmol. L-1). Protocols were also performed in presence of potassium 
channel blockers tetraethylammonium (TEA) 20 mmol.L-1 (voltage-operated Kv channel 
blocker) or glibenclamide 100 μmol.L-1 (ATP-operated KATP channel blocker) associated 
to spironolactone. Data (ms, mmHg or mmHg/s) were expressed as mean ± SEM. 
Statistical analyses were performed by Student T-test or one-way ANOVA followed by 
Tukey test considered significant at p < 0.05. Results: Spironolactone was able to: (a) 
prolong the PR interval of ECG (from 57 ± 1 ms to 61 ± 1 ms; p < 0.05, n = 8); (b) 
shorten the QT interval (from 43 ± 0,5 to 40 ± 0,5 ms; p < 0.05); and (c) decrease the 
rate corrected QT interval (QTc) from 83 ± 1 to 76 ± 1 (p < 0.05) without changing the 
QRS duration. In the presence of potassium channel blocker TEA, we found that PR 
interval prolongation was ameliorated (52 ± 1 ms, p < 0.05, n = 6), while glibenclamide 
was ineffective, showing PR interval higher tham control (71 ± 1 ms; p < 0.05; n = 6). In 
addition, the spironolactone induced QT and QTc shortening were attenuated by TEA 
(50 ± 2 ms and 83 ± 6, respectively) but not glibenclamide. Diastolic ventricular 
relaxation pressure was reduced by spironolactone (5,6 ± 1,9 mmHg; p < 0.05, n = 
8).The spironolactone-induced contractile response was characterized by an early 
positive inotropic effect (plus 17 ± 4 mmHg; p < 0.05; n = 8) followed by reducing the 
left ventricular pressure along the perfusion period reaching values similar to control. 
TEA abolished the ventricular changes induced by spironolactone whereas 
glibenclamide improved diastolic pressure reduction (5,4 ± 2 mmHg; p < 0.05; n = 6). 
We also found first derivative of ventricular relaxation (-dP/dt) reduced by 
spironolactone (from 846 ± 65 to 577 ± 57 mmHg/s; p < 0.05; n = 8) while TEA have 
abolished this reduction but, glibenclamide remains reduced (-625 ± 30 mmHg/s; p < 
0.05; n = 6). Conclusion: Spironolactone is able to induce direct effects in the heart 

tissue and part of this effects are due potassium currents improvement which lead to 
ECG repolarization time shortening without impairment of the ventricular pressure. 
Some os these responses are reversible under potassium inhibitor channels presence.  
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06.023 Effects of a hyperlipidic diet based on egg yolk and butter on 
cardiovascular system: functional, biochemical and molecular aspects. Silva RM, 

Marques EB, Rocha NN, Scaramello CBV UFF 

Introduction: Eggs are an important source of vitamins, proteins, minerals and 
cholesterol. However, egg consumption has long been a source of concern as a 
possible risk factor for cardiovascular disease as well as butter consumption (Robbins 
et al. ESPEN J. 9(3):e131, 2014; Huth & Park. Adv Nutr. 3: 266–285, 2012). Literature 
points heterogeneous studies lacking methodological rigor to draw any conclusions 
regarding the effects of dietary cholesterol from eggs and butter on cardiovascular 
disease risk. So the aim of the present work was to evaluate the cardiovascular system 
of rats submitted to a cholesterol rich diet promoted by supplementation of standard 
chow with eggs and butter. Methods: After weaning male Wistar rats were randomly 
divided into Control (C) and Hyperlipid diet (HD) groups, fed respectively with 
commercial chow (Nuvilab) and with eggs/butter supplemented chow. The animals 
were evaluated after 30 (C30; HD30) and 60 (C60; HD60) days of each diet. 
Nutritional/anthropometrical analysis and echocardiographic studies were performed 
according to Marques et al. (Inter J of Cardiol,181:141,2015). Rats were also 
euthanized and the hearts were excised to obtain cardiac homogenates used in 
western blot assays to evaluate protein levels of P-type ATPases 
(PMCA,SERCA,Na+/K+ ATPase) and dephosphorylated phospholambam (PLB) 
(Marques et al. Inter J of Cardio,201: 282,2015) and assays to estimate lipid 
peroxidation (Ohkawa et al. Anal Biochem. 1979; 85:351). Serum biochemical analyses 
were performed using commercial kits. Data were presented as mean and standard 
error of the mean, analyzed by Student t test and considered statistically different if 
P<0.05(*). Results: Because of the superior weight gain associated to a lower energy 
consumption, HD groups have presented a higher feed efficiency ratio compared to 
controls (C30 = 0.092 ± 0.003x HD30 = 0.112 ± 0.003*g/kcal;C60 = 0.057 ± 0.002xHD60 = 
0.078 ± 0.002*g/kcal). Predictive indexes of weight excess such as body mass index 
were also increased in these animals (C60 = 0.631 ± 0.021xHD60 = 0.728 ± 
0.019*g/cm2). The supplemented diet has worsen lipid profile, increasing atherogenic 
indexes of Castelli I (C30 = 2.10 ± 0.12xHD30 = 2.53 ± 0.11*;C60 = 1.01 ± 0.05xHD60 = 
1.56 ± 0.14*), and it has augmented glycemia, raising triglycerides/HDL ratio (C30 = 
1,92 ± 0,28x xHD30 = 4,322 ± 0,4288**;C60 = 1,54 ± 0,06xHD60 = 4,19 ± 0,85*). 
Posterior wall thickness in diastole (C30 = 0.21 ± 0.01xHD30 = 0.18 ± 0.01*cm), mitral 
deceleration time (C30 = 70.17 ± 3.13xHD30 = 59.50 ± 3.41*ms) and E wave (C30 = 0.64 
± 0.01x HD30 = 0.58 ± 0.02*) have decrease along with E/A ratio (C60 = 1,92 ± 
0,07xHD60 = 2,18 ± 0,02*) increase. Assays performed with cardiac homogenates 
points to a raise of lipid peroxidation (C30 = 0.04 ± 0.01xHD30 = 0.07 ± 0.01*nM) and 
changes of Na+/K+ ATPase (C30 = 3.127 ± 0.277xHD30 = 1.055 ± 0.344*) and SERCA 
(C60 = 1.432 ± 0.189xHD60 = 0.643 ± 0.147*) protein levels. Conclusion: 
Supplemented chow raised cardiovascular risk by promoting obesity, dyslipidemia and 
possibly an increase of insulin resistance as well as a reduction of energy expenditure. 
A diastolic dysfunction with restrictive pattern was observed that is consistent with 
Na+/K+ ATPase and SERCA protein levels reduction (Zima et al., Pflugers Arch. 
466(6):1129-3, 2014). Financial Support: CNPq, CAPES. The use of animals was 
approved by: Ethics Committee (CEPA/UFF870/2016). 
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06.024 Can LASSBio788 or LASSBio1425 modulate Ca2+ homeostasis in rats fed 
with a hypercholesterolemic diet? Pedro S, Farias R, Araújo G, Marques E, Motta N, 

Kümmerle AE, Maia R, Mansour CA, Barreiro E, Brito F, Scaramello C UFF 

Introduction: LASSBio785 alters cardiac SERCA activity in rats fed with a 
hypercholesterolemic diet probably because of its lipid-lowering effect (Marques et al. 
Int J Cardiol. 201:282,2015). LASSBio788, another thienylacylhydrazone, and 
LASSBio1425, an analog of thalidomide, have also lipid-lowering effect in the same 
experimental model (Motta et al. J Pharmacol Sci 123:47,2013; Fumian et al. Int J 
Cardiol. 202:497,2016). So the aim of the present work was to evaluate if LASSBio788 
and LASSBio1425 can modulate Ca2+ homeostasis in cardiomyocytes as LASSBio785. 
Methods: The experimental protocol was conducted as previously described (Motta et 
al. J Pharmacol Sci 123:47,2013;Fumian et al. Int J Cardiol. 202:497,2016). Male 
Wistar rats were divided into 4 groups (G1,G2,G3,G4). G1 received standard rat chow 
while G2, G3 and G4 received an atherogenic diet for 30 days. Then the substance’s 
solvent (G1,G2) or their solutions (LASSBio788-G3; LASSBio1425-G4) were 
administrated by oral gavage (100 μmol/kg per day during 15 days). After this the 
hearts were excised after euthanasia. Cardiac membrane preparations and the 
evaluation of SERCA, PMCA and Na+/K+ATPse protein expression/activity was 
performed as described by Marques et al. (Int J Cardiol. 201:282,2015). Data were 
presented as mean ± SEM, analyzed by One-Way ANOVA test and considered 
statistically different if p<0.05(*vsG1; #vsG2).Results: Hypercholesterolemic diet has 
changed Na+/K+ATPase expression (G1 = 2.840 ± 0.147xG2 = 1.715 ± 0.079*) as well 
as its activity (G1 = 2399 ± 231xG2 = 1427 ± 261*nmolPi/mg/h). LASSBio788 and 
LASSBio1425, were not able to restore neither Na+/K+ATPase expression (G3 = 0.780 
± 0.152*#; G4 = 1.587 ± 0.208*) nor its activity (G3 = 1211 ± 25; G4 = 1371 ± 
231*nmolPi/mg/h). About Ca2+ ATPases, hypercholesterolemic diet has altered 
SERCA expression (G1 = 0.470 ± 0.103xG2 = 1.340 ± 0.150*) but not PMCA’s (G1 = 
1.677 ± 0.264xG2 = 1.735 ± 0.165). LASSBio788 (G3 = 0.515 ± 0.130#) and 
LASSBio1425 (G4 = 0.323 ± 0.113#) were able to restore SERCA expression. Just 
LASSBio788 was also able to decrease PMCA expression (G3 = 0.400 ± 0.087*#;G4 = 
1.085 ± 0.185). Despite of these observations, hypercholesterolemic diet, LASSBio788 
and LASSBio1425 did not change total Ca2+ ATPase activity (G1 = 1320 ± 377xG2 = 
1242 ± 424xG3 = 1882 ± 328x G4 = 2067 ± 86nmolPi/mg/h). Conclusion: Data 
suggest that Na+/K+ATPase activity is diminished by hypercholesterolemic diet 
because of the decrease of the protein expression. Neither LASSBio788 nor 
LASSBio1425 were able to mitigate this effect. Evidences indicate that Na+/K+ATPase 
activity are reduced in failing human heart (Barwe et al. J Mol Cell Cardiol, 47: 552, 
2009). As SERCA and PMCA had their expression altered without changes about total 
Ca2+ ATPase activity, probably SERCA and PMCA activities have been modulated by 
phospholambam (Kranias & Hajjar. Circ Res. 110(12):1646,2012) and calmodulin 
(Strehler. J Pharm Pharm Sci. (2):190,2013), for example, proteins that were not 
evaluated. So, despite of the effects of LASSBio788 and LASSBio1425 over the 
expression of Ca2+ ATPases, they may not protect the heart from Ca2+ overload that 
affects myocytes relaxation, conducting to a diastolic dysfunction (Park & Oh. BMB 
Rep. 46(5):237,2013). Financial Support: FAPERJ, CNPq, CAPES, PROPPI/UFF. 
The use of animals was approved by: CEUA-UFF287/2012.  
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06.025 Cardiac alterations observed in early weaned male rats are related to the 
modulation of autonomic response and to left ventricular hypertrophy Alvim-Silva 

T1, Barros RBM1, Oliveira DF2, Macedo FS3, Fernandes-Santos C3, Nascimento JHM2, 
Scaramello CBV1 1UFF – Farmacologia e Fisiologia, 2UFRJ – Biofísica, 3ISNF-UFF 

Introduction: It is estimated that less than 35% of children worldwide are benefited by 
exclusive breastfeeding up to 6 months of age (Scott et al. Pediatrics. 117:646,2006). 
Studies indicate that intercurrences in critical periods of life can program chronic 
diseases in adulthood (Sundrani et al. Reprod Fertil Dev. 2017 doi: 10.1071/RD16265). 
Our previous data show that early weaning increases cardiometabolic risk favoring 
diastolic dysfunction and exercise intolerance in male Wistar rats (46th/48th Brazilian 
Congress Pharmacol and Exp Ther). So the aim of this work was to investigate 
mechanisms underlying cardiac alterations programmed by early weaning in male 
Wistar rats. Methods: Male Wistar rats were randomly separated into control (C) and 
early weaning (EW) groups weaned on postnatal days 21 and 18 respectively. Then 
they had free access to food and water, being assessed at postnatal days 30 
(C30;EW30), 90 (C90,EW90), 150 (C150,EW150) and 365 (C365,EW365). In vivo 
(eletrocardiography - EKG) and ex vivo (Langendorff assays) experiments as well as 
histological analyses of left ventricles were performed according to Marques et al. (Int J 
Cardiol.181C:141,2015; Int J Cardiol.195:48,2015). Data were presented as mean ± 
SEM, analyzed by Student t test and considered statistically different if 
p<0.05(*).Results: Langendorff assays have shown that spontaneous left ventricular 
developed pressure (LVDP) decreased with aging (C150 = 101.33 ± 6.94xC365 = 74.64 ± 
5.16*mmHg). The index of contractility (+dp/dt) was increased by early weaning (C150 = 
2898.12 ± 132.17xEW150 = 3444.95 ± 188.02*mmHg/s). LVDP and cardiac 
performance indexes ( ± dp/dt) were increased in a isoprenaline concentration-
dependent manner, but differences were observed betwenn the groups with β-agonist 
300nM (LVDP: C150 = 126.40 ± 11.85%xEW150 = 173.10 ± 13.80*% and C365 = 
317.68% ± 53.35% xEW365 = 163.49% ± 11.55%*; (+)dp/dt (C365 = 399.22 ± 
65.96%xEW365 = 196.89 ± 30.35%*); (-)dp / dt: C150 = 193.09 ± 16.23%xEW150 = 
142.47 ± 10.88*% and C365 = 416.38 ± 70.96%xEW365 = 159.24 ± 11.97%*). In 
addition, there were differences about interval PR of EKG (C150 = 47.07 ± 
1.39msxEW150 = 52.32 ± 1.33ms) and cardiomyocyte diameter (C90 = 13.58 ± 
0.47μmxEW90 = 17.03 ± 0.93μm). Conclusions: The increased cardiomyocytes’ 
diameter corroborates left ventricular hypertrophy suggested by previous 
echocardiographic studies. The increase of PR interval indicates sinus bradycardia 
associated with the predominance of parasympathetic autonomic tone and may explain 
the tolerance to exercise (Vardas et al. Cardiovasc Drugs Ther.12(1):47, 1998) 
observed at postnatal day 150 but not 365. Besides echocardiographic studies, data 
from Langendorff assays are in agreement also with the literature that reports 
compensatory mechanisms in obesity-induced cardiac dysfunction aiming the 
restoration of Ca2+-dependent β-adrenergic response on cardiomyocytes (Relling et al. 
J Hypertens.24(3):549,2006). However, increased SERCA activity/expression may not 
be effective at all stages of dysfunction (Dorn & Molkentin. 
Circulation.109(2):150,2004). Financial Support: FAPERJ, CNPq, CAPES, 
PROPPI/UFF. Ethics Committee Number: CEUA/UFF812-16.  
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06.026 Does perinatal undernutrition raise cardiovascular risk in pre-pubertal 
and pubertal male and female rats? Farias RS, Araújo GA, Marques EB, Scaramello 

CBV UFF – Fisiologia e Farmacologia 

Introduction: Literature discusses the role of nutritional programming in determining 
adult morbidity (Lucas. Archives of Disease Childhood.71(4):288,1994). Animal models 
of increased litter size and consequent reduced milk supply can reproduce several 
conditions that lead to low perinatal weight (Trevenzoli et al. J Physiol, 
580(2):629,2007). The aim of the present work was to investigate if there are gender- 
and age- dependent changes about anthropometric, nutritional and functional aspects 
in a murine model of perinatal undernutrition. Methods: Rat pup litters were randomly 

adjusted to 8 or 12 male (M) and female (F) animals per mother (in a proportion of 1:1) 
on day 1 of life, originating 2 groups – Control (C) and Undernutrition (U). After 
weaning on postnatal day 21 they had free access to food and water, being assessed 
at postnatal days 30 (CM30xUM30;CF30xUF30) and 90 (CM90xUM90;CF90xUF90). 
Nutritional/anthropometrical analysis and functional assays (Tail-cuff plestimography 
and Maximal effort ergometer test) were performed according to Marques et al. (Int J 
Cardiol.181C:141,2015). Data were presented as mean and standard error of the 
mean, analyzed by Student t test or Two-Way ANOVA test and considered statistically 
different if p<0.05(*). Results: Between postnatal days 6 and 21, rats from enlarged 
litter size presented lower body weight validating the experimental model (p<0.05). 
Differences were noticed about feed intake (g) from postnatal days 21 till 30 (CM30 = 
412.22 ± 47.93xUM30 = 456.28 ± 0.04;CF30 = 317.32 ± 6.17xUF30 = 405.40 ± 0.06*) 
and from 30 till 90 (CM90 = 1284.56 ± 159.73xUM90 = 22133.65 ± 1.95*;CF90 = 1187.20 
± 20.78 xUF90 = 1692.02 ± 42.69*) as well as about weight gain (g) in the same periods 
of life (CM30 = 63.58 ± 2.18xUM30 = 43.09 ± 1.41*;CF30 = 560.61 ± 3.10xUF30 = 41.15 ± 
1.45; CM90 = 239.70 ± 0.844xUM90 = 257.90 ± 5.010*;CF90 = 126.11 ± 6.42xUF90 = 
155.375 ± 3.445*). Feed efficiency (weigth gain/feed intake) has been also changed 
(CM30 = 0.174 ± 0.025xUM30 = 0.94 ± 0.003*;CF30 = 0.161 ± 0.012xUF30 = 0.101 ± 
0.036*;CM90 = 0.213 ± 0.042xUM90 = 0.104 ± 0.00*;CF90 = 0.107 ± 0.007xUF90 = 0.091 
± 0.002*).Predictive overweight indexes were similar independently of litter size. 
Distance travelled in maximal effort ergometer test (CM90 = 2.23 ± 0.05xUM90 = 1.82 ± 
0.05 Km/h*) was lower just for male rats submitted to perinatal undernutrition. Changes 
were registered about systolic blood pressure (CM30 = 220.9 ± 10.6xUM30 = 241.1 ± 
5.8;CF30 = 125.8 ± 10.5xUF30 = 177.1 ± 13.8*;CM90 = 118.55 ± 5.9xUM90 = 146.4 ± 
5.1*;CF90 = 147.2 ± 3.9xUF90 = 119.4 ± 3.3* and mean blood pressure (CM30 = 103.4 ± 
3.7xUM30 = 115.4 ± 4.2;CF30 = 70.7 ± 3.6xUF30 = 89.3 ± 4.3;CM90 = 79.65 ± 2.9xUM90 = 
88.8 ± 1.7*;CF90 = 87.4 ± 3.3xUF90 = 77.2 ± 1.84*). Conclusion: Perinatal 
undernutrition alters eating behavior and probably increases energy expenditure of pre-
pubertal and pubertal male and female rats related to catch-up growth. Indication of 
exercise intolerance has been paired to the raise of blood pressure in pubertal male 
rats and it may be associated to an increase of sympathetic activity. While blood 
pressure has been raised in pre-pubertal, it has been diminished in pubertal female 
rats that have not presented intolerance to exercise signs. The impact of perinatal 
undernutrition on cardiovascular risk seems to be gender and age-dependent. 
Financial Support: FAPERJ, CNPq, CAPES, PROPPI/UFF. The use of animals was 
approved by: CEUA-UFF812/2016.  
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06.027 In blood vessels, APO effect is associated with its antioxidant activity and 
inhibition of NAD(P)H oxidase. Ferreira BHSH1, Graton ME2, Troiano JA2, Potje SR3, 

Ximenes VF4, Antoniali C2 1Centro Universitário Toledo – Unitoledo, 2FOA-Unesp – 
Ciências Básicas, 3FCFRP-USP – Física e Química , 4Faculdade de Ciências – 
Química 

Introduction: Reactive oxygen species (ROS) play important roles in the pathogenesis 

of cardiovascular diseases, such as essential hypertension. The enzyme NAD(P)H 
oxidase is the mainly source of ROS in blood vessels and shows its activity increased 
in hypertension. Apocynin (APO) has been used as an inhibitor of ROS generation by 
NAD(P)H oxidases and ROS scavenger. Despite its potential effects on oxidative 
stress, the pro-oxidant action of APO has been reported in some experimental models. 
The aim of this study was to answer the following question: in the blood vessels, APO 
is an antioxidant or an inhibitor of NAD(P)H oxidase? We compared the effects of APO 
with the effects of protocatechic acid (PCA), an antioxidant and ellagic acid (EA), an 
NAD(P)H oxidase inhibitor, on the Wistar rats aorta reactivity. Methods: We compared 
the antioxidant capacity by FRAP method and the lipid peroxidation by TBARS. The 
effects of these compounds on vascular contraction induced by phenylephrine (PE, α-1 
adrenergic agonist) were evaluated in aortas pre-incubated with PCA, EA, and APO. 
Results were expressed as mean ± SEM and compared among groups (ANOVA, 
Tukey post-test). Statistical differences were considered when p <0.05. Results: We 
observed antioxidant capacity for the three compounds solutions. PCA presented 
antioxidant capacity at concentrations of 0.1 mmol/L (0.40 ± 0.006) and 1 mmol/L (3.85 
± 0.002) higher than the other compounds. APO presented lower antioxidant capacity 
than PCA, but similar to EA at concentrations of 0.1 mmol/L (APO: 0.24 ± 0.002, EA: 
0.19 ± 0.007) and 1 mmol/L (APO: 1, 17 ± 0.05, EA: 1.42 ± 0.05). APO and PCA 
promote reduction of oxidative damage in Wistar aortas. However, this effect was not 
observed in aortas incubated with EA. Despite antioxidant capacity, AE was not able to 
reduce oxidative damage in aortas. The results show that APO, as well as EA and PCA 
reduce contraction induced by PE in aortas. However, incubation with PCA did not alter 
efficacy (Emax: 2.4 ± 0.2), but reduced PE potency (6.9 ± 0.1). The EA promoted 
reduction of the maximum effect (Emax: 2.1 ± 0.4) and the potency (pD2: 7.0 ± 0.3) of 
PE when compared to the values of Emax and pD2 obtained in the control curves (2, 8 
± 0.2, 7.3 ± 0.1, respectively). The APO also reduced the values of Emax (2.1 ± 0.3) 
and pD2 (6.9 ± 0.1) of PE. Conclusion: These results suggest that APO effect could 

be associated to its antioxidant activity and inhibition of NAD(P)H oxidase reducing 
ROS in intact Wistar aortas. These mechanisms increase the bioavailability of nitric 
oxide (NO) and NO-dependent endothelial modulating effect on the contraction of intact 
Wistar aorta to PE. Financial support: FAPESP: 2016/01476-7. Animal Research 
Ethical Committee: CEUA-FOA/UNESP nº00130-2016. 
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06.028 Effects of chronic asenapine treatment on blood pressure in rats Campos 
HA1, Campos HM1, Neri HFS1, Oliveira TS1, Brito RB1, Filgueira FP2, Ghedini PC1 
1UFG – Farmacologia, 2UFG – Ciências da Saúde 

Introduction: Treatment with antipsychotics is associated with adverse cardiovascular 
effects such as orthostatic hypotension and arrhythmias. Despite the higher prevalence 
of cardiovascular complications in patients with schizophrenia, the effects of 
antipsychotic drugs on vascular tone and cardiac contractility have received little 
attention. Asenapine (ASE) is a new second generation antipsychotic (SGA) reported 
to have minimal effects on cardiovascular parameters, however, available information 
on this issue is scarce. Objective: The aim of this study was to investigate if the 
atypical antipsychotic ASE alters in vivo blood pressure levels in rats. Methods: Wistar 
male rats (12 weeks old) were divided into five groups of six animals each group: 
Vehicle (V); olanzapine 0.3 mg/kg (OLZ); ASE 0.03 mg/kg (ASE 1); ASE 0.1 mg/kg 
(ASE 2) and ASE 0.3 mg/kg (ASE 3). All treatments were administered daily and 
subcutaneously at volume of 1 ml/100 g during 12 weeks. The systolic blood pressure 
(SBP) and diastolic blood pressure (DBP) were indirectly measured at the beginning of 
the treatment and weekly throughout the treatment period, using the non-invasive tail 
cuff method. The mean arterial pressure (MAP) was calculated from SBP and DBP 
values. The rats were maintained on a holder restrained to get immobilized and placed 
at a heating table, kept approximately at 39 °C for 15 min until they got stabilized and 
to ensure the blood flow on the caudal artery. The transducer placed around the tail 
and related to an inflation-deflation system permitted the detection of SBP and DBP 
signal on plethysmograph apparatus (Insight, Ribeirão Preto, Brazil). After climated, 
they were submitted weekly to recorded of indirect arterial pressure by tail-cuff method. 
The data were expressed as the mean ± SEM. The results were analyzed using one-
way analysis of variance (ANOVA), followed by Bonferroni's as a post-test. A value of 
p<0.05 was considered significant. All protocols were approved by the Animal 
Research Ethical Committee from Federal University of Goiás (process number 
20/2013) Results: The values obtained for SBP were: V = 140.0 ± 2.54 mmHg; OLZ = 
138.5 ± 0.99; ASE 1 = 136.4 ± 3.27; ASE 2 = 138.5 ± 1.76; and ASE 3 = 142.6 ± 2.46 
mmHg, respectively. The DBP showed the following data: V = 97.2 ± 2.63; OLZ = 97.4 
± 2.99; ASE 1 = 98.9 ± 3.86; ASE 2 = 99.6 ± 1.82; and ASE 3 = 103.2 ± 3.04 mmHg. 
The MAP calculated for each group was: V = 111.7 ± 2.54; OLZ = 110.0 ± 2,58; ASE 1 
= 111.3 ± 3.78; ASE 2 = 111.9 ± 1.9 and ASE 3 = 116.2 ± 2.87 mmHg. Conclusion: 

Chronic administration of ASE did not alter the blood pressure parameters in 
normotensive rats. These results help to clarify the cardiovascular effects of this 
antipsychotic. 
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06.029 Chronic administration of asenapine does not alter the vascular function 
of rat thoracic aorta Campos HM1, Campos HA1, Neri HFS1, Oliveira TS1, Brito RB1, 

Brito RB1, Filgueira FP2, Ghedini PC1 1UFG – Farmacologia, 2UFG – Ciências da 
Saúde 

Introduction: Asenapine (ASE) is a second generation antipsychotic (SGA) approved 
by treatment of schizophrenia as well as for manic or mixed episodes associated with 
bipolar disorder. Comparing the side effects of ASE with other SGAs, ASE has been 
reported to be well tolerated and to have minimal effects on cardiovascular parameters. 
However, available information on this issue is scarce and mainly based on clinical 
studies and trials. Objective: To evaluate the effects of chronic administration of ASE 
on the vascular reactivity in thoracic aorta from Wistar rats. Methods: Normotensive 
male Wistar rats (12 weeks old) were randomized into five groups (n = 6): Vehicle (V); 
olanzapine 0.3 mg/kg (OLZ); ASE 0.03 mg/kg (ASE 1); ASE 0.1 mg/kg (ASE 2) and 
ASE 0.3 mg/kg (ASE 3). All treatments were administered daily and subcutaneously at 
volume of 1 ml/100 g during 12 weeks. At the end of the treatment, all animals were 
anesthetized with ketamine (0.7 mL/Kg, i.p.) and xylazine (0.1 mL/Kg, i.p.) and analysis 
of vascular reactivity was carried out in thoracic aortic segments evaluated by 
concentration-response curves to phenylephrine (Phe) and acetylcholine (Ach). 
Vasorelaxant effect of Ach (10-11 – 10-5 M) was evaluated in the endothelium-intact 
vessels pre-contracted with Phe (10-6 M). Vasoconstriction by Phe (10-10 – 10-4 M) was 
evaluated in endothelium -intact and -denuded vessels. For each concentration–
response curve, the maximal effect (Emax) and the concentration of agonist that 
produced 50% of the maximal response (log EC50) were calculated using nonlinear 
regression analysis. A value of p <0.05 was considered. All protocols were approved 
by the Animal Research Ethical Committee from Federal University of Goiás (process 
number 20/2013) Results: The data of Emax obtained with Ach were similar among the 

groups (V = 92.50 ± 6.20 %; OLZ 90.93 ± 4.64 %; ASE 1 = 86.2 ± 8.71%; ASE 2 = 99.1 
± 0.93% and ASE 3 = 86.24 ± 7.17%). The Emax promoted by Phe in both endothelium 
–intact (V = 1.41 ± 0.14g; OLZ 1.34 ± 0.12g; ASE 1 = 2.04 ± 0.36g ; ASE 2 1.30 ± 
0.12g and ASE 3 1.76 ± 0.15g) and -denuded vessels ( V = 3.17 ± 0.33g ; OLZ 3.48 ± 
0.19g ; ASE 1 = 3.11 ± 0.12g ; ASE 2 = 3.50 ± 0.91g e ASE 3 = 3.16 ± 0.46g) were not 
different among the groups. Similarly, the EC50 values for ACh vasorelaxant effect (V = 
6.7 ± 0.12 ; OLZ = 6.99 ± 0.075 ; ASE 1 = 7.25 ± 0.11; ASE 2 = 7.52 ± 0.06; ASE = 
7.20 ± 0.08) and for Phe vasoconstriction effect in endothelium -denuded (V = 7.31 ± 
0.16; OLZ = 7.03 ± 0.06; ASE 1 = 7.07 ± 0.06; ASE 2 = 6.71 ± 0.26; ASE 3 = 7.08 ± 
0.15) and -intact vessels (V = 6.30 ± 0.13; OLZ = 6.27 ± 0.07; ASE 1 = 6.44 ± 0.10; 
ASE 2 = 6.38 ± 0.08; ASE 3 = 6.42 ± 0.07) did not differ among the groups. 
Conclusion: The results suggest the chronic administration of asenapine does not 

alter the vascular function of the normotensive rat thoracic aorta.  
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06.030 Effects of NALP3 inflamasome inhibition with glibenclamide on the 
cardiac hypertrophy induced by a refined carbohydrate enriched-diet. Castor 

RGM1, Lopes PD1, Bruno AS1, Almeida DL1, Ferreira AJ2, Romero MGMC1, Cau SBA1 

1UFMG – Farmacologia e Fisiologia, 2UFMG – Biologia Celular e Molecular 

Introduction: High refined sugar consumption increased during the last 
years.Increased incidence of obesity and diabetes as well as higher cardiovascular risk 
is observed in individuals eating large amounts of refined sugar. Obesity and diabetes 
can cause a form of cardiomyopathy, characterized by cardiac hypertrophy and 
dysfunction, which is not associated with pressure or volume overload. NALP3 
inflammassome activation, a mechanism of innate immunity for pathogen- and 
damage-associated molecular patterns (PAMPs and DAMPs) recognition, is involved in 
the development of diabetic cardiomyopathy. Glibenclamide, a sulfonylurea widely 
used in the treatment of type 2 diabetes, inhibits Nalp3 inflammasome activation, but its 
potential for treating a HC diet-induced cardiac hypertrophy was not evaluated yet. 
Methods: Balb/c male mice were fed with chow or HC diet during 8 weeks. 
Glibenclamide in a non-hypoglycemic dose (5mg/kg, orally) or vehicle was given daily 
at the final-4 weeks. Mice had free access to food and water and were divided into 4 
groups: control-vehicle (CV), control-drug (CD), HC-vehicle (HCV), HC-drug (HCD). 
The HC diet is composed of 45% chow diet, 45% condensed milk and 10% refined 
sugar. Body weight and food consumption were recorded weekly. Non-invasive blood 
pressure, insulin resistance test (IRT), oral glucose tolerance tests (OGTT), and fasting 
glucose levels were performed before and at the end of the treatment. All animal were 
euthanized by decapitation under anesthesia (ketamine: xylazine, 80:10 mg/kg, i.p.), 
hearts and lungs were excised and weighted. Cardiac expression levels of pro-IL1-beta 
and cleaved IL-1-beta were detected by western blotting. Results: Before the 
treatment (after 4-weeks of HC diet), body weight, blood pressure and IRT/ OGTT were 
comparable between HCV and HCD groups. Similarly, at the end of treatment, neither 
HC diet nor glibencamide induced differencesin body weight, blood pressure and 
OGTT (P>0.05). However, adiposity index was enhanced in both HC-fed groups (% in 
relation to control: CV = 1.07 ± 0.09 x CD = 1.16 ± 0.03 x HCV = 2.20 ± 0.15* x HCD = 
1.84 ± 0.24*;*P<0.05). Insulin resistance was present in HCD group (A.U.C. in arbitrary 
units:CV = 10,303 ± 834 x CD = 9,646 ± 450 x HCV = 11,672 ± 1,226 x HCD = 14,382 
± 536*; *P<0.05).Cardiac mass was increased in both HCV and HCD groups (mg/ tibia 
mm: CV = 7.63 ± 0.21 x CD = 7.43 ± 0.20 x HCV = 8.34 ± 0.18* x HCD = 8.51 ± 0.34*, 
*P<0.05), indicating cardiac hypertrophy. No signal of congested circulation was detect 
by the lung weight (P>0.05). IL1-beta cleavage, which is a marker of Nalp-3 
inflammassome activation, was determined. Levels of pró-IL1-beta (35kDa) was higher 
in HC-fed mice CV = 8.228 ± 1.21 x CD = 5.57 ± 0.46 x HCV = 14.94 ± 1.75* x HCD = 
20.24 ± 1.44*, *P<0.05), while no difference in mature IL1-beta (17kDa) was observed. 
Conclusion: HC diet caused visceral obesity and insulin resistance. Cardiac 
hypertrophy was detected even without an increase in blood pressure. Low dose of 
glibenclamide failed to reverse cardiac hypertrophy and IL-1beta cardiac levels. Thus, 
a test with a higher dose is in course. Financial Support: FAPEMIG, CNPq Animal 
Research Ethical Committee (CEUA/UFMG) protocol number: 389/2016. Keywords: 
Sugar intake, cardiomyopathy, inflammassome,glibenclamide.  
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06.031 Influence of physical exercise on SHR rats treated with losartan. Watai P1, 
Castro QJT1,2, Silva SSC1, Becker LK1,3, Nogueira HN1, Guimarães AG1,4 1UFOP – 
Acadêmico, 2UFMG, 3CEDUFOP, 4CIPharma 

Introduction: The primary aim to treat hypertension is to reduce morbidity and 
cardiovascular mortality. The treatment can follow two strands according to diagnosis: 
non-pharmacological treatment alone or associated with drug(s) treatment. The 
effectiveness of pharmacological treatment of HA seems to be better when non-
pharmacological treatment is present (RONDON and BRUM, 2003), although there are 
few evidence that can support dose reduction. In this context, we conducted an 
experimental study to evaluate the effectiveness of regular physical exercise on 
response to three doses of captopril in spontaneously rats (SHR). In this context, this 
study aimed to evaluate the effectiveness of regular physical exercise in response to 
antihypertensive losartan, a selective antagonist of AT1 receptors. Methods: All the 
procedures were approved by CEUA/UFOP (2015/05). Male spontaneously 
hypertensive rats (SHR) rats received losartan (treated groups: 2.5, 5 and 10 mg/kg) or 
vehicle (non-treated animals control group) by oral route, and they were divided into 
sedentary and trained groups. Trained groups were submitted to exercise on a 
treadmill during 60 min to 18 m/min, five days a week for eight weeks. At the end of 
eight weeks, after the last day of training, it was recorded the systolic (SAP) and 
diastolic arterial pressure (DAP) and heart rate (HR). Results: The exercise alone was 
not able to reduce AP (SAP = 146.3 ± 6.782 N = 6 x 133.8 ± 9.600 N = 5 for sedentary 
and trained, respectively). It was observed reduction of SAP in sedentary and trained 
SHR after 10 mg/kg of losartan (SAP = 116.7 ± 5.314 N = 5 and 108.2 ± 1.516 N = 6, 
respectively) compared to control groups. Although the AP reduction was not different 
between treated groups, percentage variations were 20 % and 19 %, respectively for 
SAP and DAP of 10 mg/kg. For HR no differences were observed between the groups 
studied. Conclusion: Regular exercise during treatment of hypertension with losartan 
was able to contribute slightly to AP reduction after losartan treatment. 
Acknowledgments: FAPEMIG CNPq; UFOP; CAPES  
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06.032 Intrauterine and lactation exposure to fluoxetine blunted in the offspring 
the aortic adaptive response induced by acute restraint stress. Moura FK1, 

Marques VDB1, Novi RBSD1, Zanluqui GN2, Picinin R1, Pinge FP2, Gerardin CCD1, 
Gomes GP1, Moreira EM1, Ceravolo GS1 1UEL – Ciências Fisiológicas, 2UEL – 
Patologia 

Introduction: Maternal treatment with fluoxetine during gestation and lactation 

interfere with offspring’s behavior during acute restraint stress, but as far as we know, 
there are no information about the cardiovascular effects. Thus, the present study 
aimed to evaluate whether maternal treatment with fluoxetine can interfere with 
offspring aorta reactivity after acute restraint stress. Methods: Wistar rats were 

gavaged with fluoxetine (FLX 5mg/kg/day, n = 12) or water (CTL, n = 18) during 
pregnancy and lactation. The experiments were performed in adult male offspring, 
treated or not with reserpine (4mg/Kg, ip, 28 hours before the stress section). FLX and 
CTL rats were submitted to a single restraint stress session (ST) during 1 hour. Curves 
to phenylephrine were performed in rings of thoracic aorta with endothelium (Endo+). 
Aortic nitric oxide metabolites (NOx) were evaluated by Griess method. The variables 
were evaluated by three-way (MaxR and pD2 to phenylephrine in the Endo +, NOx 
levels). If three-way ANOVA indicated significant interaction between factors, all data 
were analyzed together by one-way ANOVA complemented with Bonferroni’s test. 
Conclusions were established at p≤0.05. The results are shown as mean ± standard 
error of the mean (S.E.M.).Results: It was observed that the contraction induced by 
phenylephrine in Endo+ rings was similar between CTL and FLX rats. The acute stress 
reduced contraction in Endo+ rings of CTL-ST compared to CTL, and L-NAME and 
endothelium removal equaled this response. In FLX rats, ST did not change the 
constriction in Endo+. Reserpine treatment restored the vasoconstriction in Endo+ from 
CTL-ST, but did not interfere with contraction in Endo+ from CTL, FLX and FLX-ST. 
The NOx concentration was higher in aorta from CTL-ST than CTL rats, and reserpine 
reduced NOx levels in CTL-ST. The NOx concentration was similar between FLX and 
FLX-ST rats, treated or not with reserpine. Conclusion: Maternal treatment with FLX 
blunted acute restraint stress-induced NO system activation and aortic adaptation in 
adult offspring. Financial Support: CAPES CEUA n°:16166.2012.12 
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06.033 Plasticity of calcium handling proteins are different between male and 
female rats submitted to neonatal hyperleptinemia. Souza KP, Souza JRN, Alvim-

Silva T, Marques EB, Scaramello CBV UFF – Farmacologia e Fisiologia 

Introduction: Previous data from our research group showed cardiac dysfunction in 
male rats programmed by neonatal hyperleptinemia. Before puberty these rats just 
presented diastolic injury but systolic dysfunction was observed in late adulthood as 
welI. In addition, they had a worse performance in maximal effort ergometer test 
compared to respective control group (Marques et al., Inter J of Cardiol.181:141, 2015). 
Experiments with isolated hearts have corroborated data from echocardiographic 
studies. Besides that, the addition of 100nM isoprenaline mediated higher increment of 
inotropism and lusitropism in hearts of young adipokine-treated rats compared to 
control group, while just inotropism was favored in hearts from adult rats (Marques et 
al., Inter J of Cardiol. 195:48 ,2015). As these data may be related to changes in 
intracellular Ca2+ transient, western blot assays were also performed to study the 
expression of important cardiac proteins related to Ca2+ homeostasis. SERCA and 
phosphorylated phospholambam (P-PLB) protein levels were increased while Na+-Ca2+ 
exchanger (NCX) and Na+/K+ ATPase protein levels were reduced in male rats 
submitted to neonatal hyperleptinemia (46th Brazilian Congress on Pharmacology and 
Experimental Therapeutics, 2014). So the aim of this work was to investigate if female 
rats also presents altered expression of important proteins related to Ca2+ homeostasis 
in their hearts and if this change is gender-dependent, considering the same neonatal 
treatment. Methods: Female newborn Wistar rats were divided into two groups: Leptin 

group (L), treated with daily leptin (8μg/100g sc), and Control group (C), treated with 
saline, for the first 10 days of lactation. At postnatal days 30 (C30 and L30) and 150 (C150 
and L150) rats were euthanized and the hearts were excised to obtain cardiac 
homogenates (Bambrick et al., J Pharmacol Meth, 20: 313, 1988) used in western blot 

assays to evaluate protein levels of NCX,PLB,PLB-P,SERCA and Na+/K+ATPase 
(Laemmli. Nature, 227: 680, 1970). Data were presented as mean and standard error 
of the mean (at least 3 observations), and analyzed by Student t test being considered 
statistically different if P<0.05(*). Results: It was observed a significant decrease of 

SERCA protein level in females (C30 = 1.34 ± 0.11 x L30 = 0.77 ± 0.09*; C150 = 1.10 ± 
0.04 x L150 = 0.86 ± 0.02*) as well as of P-PLB/PLB protein level ratio C150 = 0.78 ± 
0.22 x L150 = 0.13 ± 0.02*). Na+/K+ATPase protein level was increased (C30 = 0.52 ± 
0.04 x L30 = 0.99 ± 0.16*; (C150 = 1.05 ± 0.12 x L150 = 1.72 ± 0.01**) while NCX protein 
level remained unchanged (C30 = 1.63 ± 0,35 x L30 = 1.03 ± 0.08; C150 = 1.97 ± 0.09 x 
L150 = 2.03 ± 0.23). Conclusion: Previous data showed that cardiac injuries observed 
in males have promoted changes about Ca2+ handling proteins levels that seems to 
reflect a compensatory mechanism of cardiomyocytes to restore the failing heart. As an 
opposite pattern of protein expression has been observed in females, the present data 
suggest that in this experimental model the plasticity of these proteins is gender-
dependent as well as the compensatory mechanisms. Financial Support: FAPERJ, 
CNPq, CAPES, PROPPI/UFF. The use of animals was approved by Ethics Committee 
(CEPA/UFF812/2016). 
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06.034 Evaluation of pharmacological effects of inosine on hypercolesterolemic 
rats. Lima GF, Motta NAV, Autran LJ, Brito FCF UFF – Farmacologia e Fisiologia 

Introduction: Atherosclerosis is a multifactorial chronic disease, probably initiated by 
an endothelial dysfunction and also associated with the activation of the immune 
system. Endothelial dysfunction can be caused by several factors, such as high 
cholesterol, presence of free radicals, caused by smoking, hypertension, among 
others. Atherosclerosis represents the main cause of coronary artery disease, stroke 
and peripheral vascular disease. Inosine, an analog of adenosine, results of adenosine 
deamination by adenosine deaminase. Adenosine and its analogs can change a variety 
of inflammatory diseases mediated by the immune system and has shown important 
effects at different cardiovascular disease models. The present study aims to evaluate 
the pharmacological properties of inosine, administered sub chronically in a 
hypercholesterolemic model in rats. Methods: The animal protocols were approved by 
the Ethics Committee for Experimental Research of the Federal Fluminense University 
(CEUA/UFF 858/2016). Adult male Wistar rats (200-250g) were randomly divided into 
three groups (n = 8, for each group): control group (C) fed standard chow diet, 
hypercholesterolemic diet group (HC) and hypercholesterolemic diet group + inosine 
(HC+INO). At 31º diet day, was performed the sub chronic treatment with inosine 
(10mg/kg/orally) once daily, totalizing 15 days of treatment. The animals were 
euthanized by cervical dislocation under ketamine and xylazine anesthesia. Blood 
samples were collected for ELISA and biochemical analysis. Thoracic aortas were 
excised for vascular reactivity assay. Data were analyzed using one-way ANOVA 
followed by a post-hoc Bonferroni Multiple Comparison Test, P<0.05. Results: We 
observed that the intake of hypercholesterolemic diet promoted an increase in serum 
total cholesterol (HC:352.6 ± 73.81mg/dl x C:86.56 ± 8.70mg/dl), Triglycerides 
(HC:192,5 ± 45.98mg/dl x C:53.06 ± 6.75 mg/dl), VLDL (HC:51.20 ± 11.14mg/dl x 
C:12.42 ± 1.94 mg/dl) and LDL (HC:458.7 ± 107.7mg/dl x C:86.56 ± 8.7mg/dl) levels. 
Inosine treatment has been shown to significantly reduce serum triglyceride (60.43 ± 
6.25mg/dl) and VLDL (12.74 ± 1.48mg/dl) levels. The hypercholesterolemic diet 
promoted an increase in inflammatory cytokines such as TNF-α (C:30.93 ± 2.93pg/ml x 
HC:42.68 ± 2.34pg/ml), on the other hand, the treatment with inosine promoted an 
inhibition in the production of this cytokine (HC+INO:27.55 ± 4.90pg/ml). In the vascular 
reactivity evaluation, the HC group presented a decrease in the maximum relaxation 
(83.02 ± 4.07), produced by acetylcholine, when compared to the control group 
(89.17% ± 1.36); however, inosine treatment promoted an increase in relaxation 
compared to HC group (98.23% ± 2.21). In the contractile response promoted by 
phenylephrine, the HC group (-LogCE50:7.31 ± 0.17) presented an increase when 
compared to the control group (-LogCE50:6.79 ± 0.07), whereas the treatment with 
Inosine (-LogCE50:6.07 ± 0.05) was capable to reduce this effect. Conclusion: This 
study showed the ability of the hypercholesterolemic diet to increase the lipid profile, 
the production of TNF-α, as well as decrease vasodilatory response, contributing to 
development of atherosclerosis. We also showed that the inosine treatment was 
capable to revert these effects promoted by the hypercholesterolemic diet. Our results 
indicate inosine as a potential drug for the treatment of cardiovascular disorders such 
as atherosclerosis. Financial support: CNPq, CAPES, PROPPI-UFF, FAPERJ. 
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06.035 Prazosin recovers the reduced response to vasoconstrictors induced by 
sepsis. Grando J, Assreuy J UFSC – Farmacologia 

Introduction: Sepsis-induced vascular dysfunction is characterized by hypotension 
and hyporesponsiveness to vasopressors. Beta-blockers are (paradoxically) widely 
used to treat heart failure. One of the proposed mechanism to explain this apparent 
paradox is that beta-blockers increase beta1 receptor density thus increasing the 
probability of a given beta1 receptor being occupied by the agonist, leading to 
increased cardiac performance. Considering that previous data of our laboratory 
showing that the impaired vascular reactivity in sepsis is associated with a decreased 
alpha-1 adrenergic receptor density, the present study aimed to evaluate if the 
treatment with an alpha-1 adrenoceptor blocker could promote an up-regulation of 
alpha-1 adrenergic receptors leading to increase in the aorta contractile response. 
Methods: Male Swiss mice were submitted to sepsis by cecal ligation and puncture 
(CLP). A group of animals were treated with a prazosin, a selective blocker of alpha-1 
adrenoceptors, 12 hours after CLP surgery. Twenty-four hours after sepsis induction 
animals were euthanized for removal of the aorta. Rings (2-3 mm) were obtained and 
mounted in organ bath apparatus. After equilibration, rings were cumulatively 
contracted with phenylephrine. Control aortas were harvested from naïve mice treated 
with vehicle (saline). Results: Twenty-four hours after CLP, there was a reduction in 
the aorta response to phenylephrine of ~50%. The treatment with prazosin rescued the 
contractile response to phenylephrine of aortas taken from septic mice back to normal 
values. On the other hand, the response to phenylephrine aorta rings taken from 
control mice was unchanged by treatment with prazosin. Conclusion: Using the same 
rational of beta-blocker usage in heart failure, the present study shows that treatment 
with prazosin recovered the sepsis-induced hyporesponsiveness to vasoconstrictors. 
The beneficial effect is probably associated with an up-regulation of α1-adrenoreceptor 
expression. All procedures were approved by the Institutional Ethics Committee of 
UFSC (Protocol number PP0790). Financial support: CAPES, CNPq, FAPESC and 
FINEP.  
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06.036 Investigation of anti-inflammatory and antioxidant activities of cilostazol 
in hypercholesterolemic rats. Lopes RO1, Motta NAV1, Lima GF1, Brazão SC1, Brito 

FCF1 1UFF – Farmacologia e Fisiologia 

Introduction: Cilostazol is a selective phosphodiesterase 3 inhibitor. Sinthesized in 
Japan 30 years ago and used in ocident for 18 years, its main utilization is in the 
treatment of intermitent claudication because of its important vasodilatadory activity. 
Among the pleiotropic effects observed to cilostazol, we emphasize the antiplatelet, the 
anti-inflammatory and the antioxidant actions. Cardiovascular diseases are the major 
cause of death in developed countries. As a consequence, it is necessary to seek for 
new therapeutic targets and for new applications for old drugs. Recent researches of 
our group have demonstrated different activities for cilostazol in an experimental model 
of hypercholesterolemia. These results demonstrated a new antiplatelet mechanism of 
action for cilostazol associated to AMP-activated protein kinase (AMPK) activation. 
This study aims identifying the anti-inflammatory and antioxidant activities of cilostazol 
in heart of hypercholestherolemic rats. Methods: The animal protocols were approved 
by the Ethics Committee for Experimental Research of the Federal Fluminense 
University (CEPA/UFF 858/2016). Adult male Wistar rats (150-200g) were randomly 
divided into three groups (n = 10, for each group): control group (C) fed standard chow 
diet, hypercholesterolemic diet group (HCD) and diet group + cilostazol (HCD+CIL) fed 
a hypercholesterolemic diet. At 31º diet day, was performed the chronic treatment with 
cilostazol (30 mg/kg/p.o) once daily, totalizing 15 days of treatment. The animals were 
euthanized by cervical dislocation under ketamine and xylazine anesthesia. Blood 
samples were collected for molecular and biochemical analysis. Data were analyzed 
using one-way ANOVA followed by a post-hoc Bonferroni Multiple Comparison Test, 
p<0.05. Results: The hypercholesterolemic diet increased total cholesterol (361.0 ± 
12.8 vs. 111.5 ± 1.6 mg/dl), triglycerides (186.9 ± 17.7 vs. 55.4 ± 3.1 mg/dl), cLDL 
(330.9 ± 9.7 vs. 61.5 ± 3.5 mg/dl), cVLDL (45.0 ± 4.6 vs. 11.1 ± 0.6 mg/dl) levels and 
malondialdehyde production (9.4 ± 0.5 vs. 3.2 ± 0.3 nmol/ml) in serum when compared 
to the C group. The treatment with cilostazol reduced the lipid profile and 
malondialdehyde production when compared to HCD group (P<0.05). The HCD group 

have presented an increase of inflammatory cytokines, such as TNF-α (52.2 ± 4.4 x 
34.7 ± 3.1 pg/ml), ICAM-1 (1080.0 ± 76.3 x 396.9 ± 34.9 pg/ml), IL-1 (43.3 ± 3.5 x 27.8 
± 1.8 pg/ml), IL-6 (170.9 ± 2.2 x 139.0 ± 6.1 pg/ml). On the other hand, cilostazol was 
able to reduce these levels (P<0.05). In Western blot analysis of cardiac tissue we 
have observed that HCD group presented an increase of pNFκB/NFκB ratio (4.5 ± 0.6 
x 1.6 ± 0.3) and a decrease of IκB-α (1.0 ± 0.2 x 2.6 ± 0.1) protein expression, when 
compared to C group. Cilostazol decreased the pNFκB/NFκB ratio (2.1 ± 0.5), besides 
increasing the expression of IκB-α (2.3 ± 0.06) (P<0.05). Conclusion: This study 

demonstrated the cardioprotective effects of cilostazol over rats cardiac tissue, showing 
a potential anti-inflammatory effect. Our data contribute to a new therapeutic approach 
of cilostazol in the treatment of cardiovascular diseases, besides clarifying its possible 
mechanism of action. Financial support: CNPq, CAPES, PROPPI-UFF, FAPERJ  
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06.037 Evaluation of cardiovascular risk in descendants of female rats submitted 
to energy restriction during lactation. Fernandes ILM, Marques EB, Scaramello 

CBV UFF – Farmacologia e Fisiologia 

Introduction: Programming encompass the relationship between stimuli during crucial 
periods of development and functional status in the future (Barker. J Intern Med. 
261:412,2007). Maternal energy restriction in lactation is associated with higher 
bodyweight of male descendants in adulthood (Passos et al. Horm Metab Res. 
34(1):40,2002). So, the aim of the present work was to caracterize cardiovascular risk 
in descendants of female rats submitted to energy restriction during lactating and to 
verify if the programming profile is gender-dependent. Methods: Mothers (3 male and 

3 female pups/dam) were randomly divided into 2 groups, G1 (non-restricted) and G2 
(restricted - received just 70% of energy given to G1 in each day of lactation). After 
weaning at postnatal day 21, these pups were separated from their mothers having 
free access to food/water. Male and female pups from G1 were identified as controls 
CM and CF, respectively, whereas male and female pups from G2 were named RM 
and RF. All animals were assessed at postnatal days 30 (CM30xRM30;CF30xRF30) and 
90 (CM90xRM90;CF90xRF90). Nutritional/anthropometrical analysis and maximal effort 
ergometer test were performed according to Marques et al. (Int J 
Cardiol.181C:141,2015). Data were presented as mean ± SEM, analyzed by Student t 
test/Two-Way ANOVA test and considered statistically different if p<0.05(*). Results: 
G2 has lost weight during lactation (p<0.05), different of G1 that has presented a time-
dependent body weight gain (p<0.05). Between postnatal days 11 and 21, male and 
female rats from restricted mothers presented lower body weight than their respective 
controls (p<0.05).These differences were blunted after weaning (p>0.05). Feed intake 
(g) was changed from postnatal days 21 till 30 (CM30 = 102.29 ± 0.65xRM30 = 84.25 ± 
5.51*), so, although weight gain has remained unchanged, feed efficiency was higher 
in male pups from restricted mothers (CM30 = 0.38 ± 0.02xRM = 0.51 ± 0.01*). No 
differences were observed about these parameters between postnatal days 30 and 90. 
In this period, females from restricted dams has just presented a higher weight gain 
(CF90 = 125.85 ± 3.48xRF90 = 142.52 ± 5.60*). As they have also developed a higher 
naso-anal length (FC90 = 17.21 ± 0.90xFR90 = 21.41 ± 0.25), their body mass index was 
inferior to females from non-restricted mothers (FC90 = 0.76 ± 0.06xFR90 = 0.50 ± 
0.01*). This is different of what was observed at postanatal day 30 (body mass index - 
FC30 = 0.39 ± 0.01xFR30 = 0.45 ± 0.01*. This index was not distinct between males at 
the same age. The performance of males and females from restricted dams on 
maximal effort ergometer test was similar to their respective control at the same age. 
Conclusion: The lower body weight of restricted mothers and their offspring during 
lactation validates the present experimental model. Energy restriction of the dams 
during lactation alters eating behavior and probably decreases energy expenditure of 
pre-pubertal male offspring as well as induces catch-up growth atested in pubertal 
female offspring. Despite of all these observations, cardiovascular function does not 
seem to be injuried by maternal malnutrition during lactation. Older animals will be 
evaluated to verify if cardiovascular programming is revealed with aging. Financial 
Support: FAPERJ, CAPES. The use of animals was approved by: CEUA-
UFF812/2016. 
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06.038 Endothelium-dependent vasodilator effect of extract and fractions of the 
leaves from Plinia cauliflora. Vasconcelos WP1, Paula PL2, Lemos VS3, Castilho 

RO2, Côrtes SF1 1ICB-UFMG – Farmacologia, 2UFMG – Farmácia -, 3ICB-UFMG – 
Fisiologia e Biofísica 

Introduction: Plinia cauliflora (Myrtaceae) known as “jabuticaba” is an edible plant 
native from Brazil. Its fruits are rich in polyphenolic compounds and have been 
described as hypotensive in rats. The leaves of P. cauliflora are also rich in 
polyphenolic compounds, but its effect in the cardiovascular system is still unknown. 
Therefore, the present study aimed at investigating the vasodilator effect of the 
polyphenolic-rich aqueous (FA) and butanol (BuOH) fractions obtained of the leaves 
from Plinia cauliflora in mice aorta. Methods: All protocols were approved by 
CEUA/UFMG (#218/2017). Male Swiss mice (10-12 weeks) were euthanized by 
decapitation. Aortic rings were obtained and kept in an organ bath system containing 
Krebs at 37°C, gassed with 95% O2 and 5% CO2, and maintained at a tension of 0.5g. 
Results: In aortic rings pre-contracted with phenylephrine both FA and BuOH induced 
a concentration- and endothelium-dependent vasodilatation.The pre-incubation with L-
NAME (300μM), a non-selective inhibitor of nitric oxide synthase (NOS), abolished the 
vasodilatation of both fractions. In addition, wortmannin (30nM), a phosphatidylinositol-
4,5-bisphosphate 3-kinase(PI3K)inhibitor, significantly shifted the concentration-
response curve and reduced the maximal effect of both FA and BuOH. Nevertheless, in 
the presence of TRIM (300μM), a selective inhibitor of neuronal NOS (nNOS), only the 
vasodilator effect of BuOH was significantly reduced. A similar effect was also 
observed in the presence of catalase (2400u/mL), an enzyme that degrades H2O2. 
Conclusions: Altogether, these results suggest that both fractions, FA and BuOH, 
promote an endothelium-dependent vasodilator effect, with the participation of the 
NOS/PI3K pathway. But, only BuOH is able to activate the nNOS/H2O2in the 
endothelium of mice aorta. Financial support: Capes and CNPq.  
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06.039 Chitosan nanoparticle as a promising carrier of nitric oxide donors in the 
treatment of hypertension. Carvalho CC1, Pinheiro LC1, Oliveira-Paula GH1, 

Pelegrino MT2, Seabra AB2, Tanus-Santos JE1 1USP – Farmacologia, 2UFABC – 
Centro de Ciencias Naturais e Humanas 

Introduction: Nitric Oxide (NO) is an endogenous free radical with a half-life of a few 
seconds in the biological environment. Due to the biomedical importance of NO in the 
vasodilation process, several approaches have been designed to increase the in vivo 
stability of NO with the objective of finding a new treatment for hypertension. The 
combination of low molecular weight NO donors with nanomaterials has been 
successfully employed as an agent that increases NO half-life since they are able to 
carry and promote a sustained release of NO in vivo. It has been demonstrated that the 
use of S-Nitrosoglutathione encapsulated in Chitosan Nanoparticle (GSNO-CS NPs) 
significantly increased the levels of NO in the epidermis after topical application. In this 
present study we test the hypothesis that encapsulation in chitosan nanoparticles 
enhances the vasodilation and vasoprotective effect of oral administration of GSNO in 
vivo. Methods: First, we conducted a study to verify the effects of different doses of 
free GSNO, GSNO-CS NP or control. Therefore, we induced hypertension in wistar 
rats with a treatment of one week of N-nitro-L-arginine methyl ester (L-NAME) in 
drinking water and verify changes in the mean arterial pressure of the rats after 
administration of acutely free GSNO or GSNO-CS NPs in different concentrations. As a 
control, we also evaluated the change in blood pressure caused by the empty 
nanoparticles. Subsequently, we induced hypertension in wistar rats with a treatment of 
two week of L-NAME 1 g/l in drinking water. At the end of the first week, we started a 
chronic treatment with 100 micro mol/kg of GSNO, GSNO-CS NPs or control for a 
week and observed changes in systolic blood pressure by tail plethysmography. 
Results: The effects of acutely free GSNO and GSNO-CS NPs on blood pressure 

were very similar at doses between 1 µmol/kg and 100 µmol/kg. At a dose of 300 
µmol/kg, the effect of GSNO-CS NPs (DeltaMAP = -35.24+/-3.96) were increased 
compared to free GSNO (DeltaMAP = -19.73+/-5.73) (p = 0.09). We found no change 
in blood pressure with the treatment of empty nanoparticles. In the chronic treatment of 
hypertensive rats, we found a change in systolic pressure of -4.91+/-7.76 after GSNO-
CS NPs administration and 12.36+/-10.91 for free GSNO administration while the 
variation of controls with empty nanoparticles was 31.08+/-18.58. Conclusion: In our 
study, we found evidence that encapsulation in chitosan nanoparticles increases the 
hypotensive effect of GSNO. Free GSNO can reduce the hypertensive effects of L-
NAME, but with GSNO encapsulation in nanoparticles, this attenuation was greater. 
We now want to prove the increased vasoprotective effects of GSNO-CS NPs by 
measuring the concentration of nitrite, nitrate and S-nitrosothiols in the tissues and 
plasma and also expect to find a difference in the response of isolated aorta to 
phenylephrine of the rats treated with GSNO-CS NPs when compared to rats treated 
with free GSNO. Financial support: CAPES This study was approved by the 
Institutional Animal Care and Use Committee of the Faculty of Medicine of Ribeirao 
Preto, University of Sao Paulo (Process 138/2017).  
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06.040 Pravastatin attenuates increased blood pressure and fetal growth 
restriction in hypertensive pregnant rats. Chimini JS, Possomato-Vieira JS, Santos-

Silva ML, Dias-Junior CA IBB-Unesp – Farmacologia 

Introduction: Hypertension-in-pregnancy is a relatively common pregnancy-related 
disorder in which both maternal and fetal lives will be endangered if it proceeds 
untreated. Endothelium dysfunction seems be a key role and reduced endogenous 
nitric oxide (NO) production may contribute to hypertension-in-pregnancy. Statins 
modulate the expression of endothelial NO synthase (eNOS) by upregulation and 
reestablishment of eNOS activity. Statins also increase the bioavailability of NO by 
decreasing oxidative stress. Pravastatin (PRAVA) is relatively hydrophilic, which in 
turn, reduces its transplacental passage (LECARIPENTIE E. Drugs, 72, 773, 2012). 
Therefore, we aimed to examine pravastatin effects on increases of NO bioavailability 
and on maternal hypertension and feto-placental growth restriction in pregnant rats. 
Methods: Pregnant Wistar rats were divided randomly into three groups. Normal 

pregnant group (NP); desoxycorticosterone acetate (DOCA) was used to induce 
hypertension in Pregnant+DOCA group (i.p.) receiving on pregnancy day 1 (12.5 
mg/Kg/mL), followed by weekly injections of DOCA (6,25 mg/Kg/mL) and whose 
drinking water was replaced with 0.9% saline; Pregnant+DOCA+PRAVA group 
receiving 10 mg/Kg/daily by gavage of pravastatin from day 10 until 19 of pregnancy. 
The systolic blood pressure (SBP) was recorded on day 18 of pregnancy, and after 
euthanasia, fetal and placental weights were recorded. Biochemical determinants of 
placental NO and oxidative stress formation were measured by spectrophotometric 
assays through Griess reagents and acid reactive substances (TBARS) respectively. 
Placental oxidative stress was expressed as malondialdehyde (MDA) levels. Results: 
Mean SBP in Pregnant+DOCA group was 161.5 ± 3.68 mmHg, while 
Pregnant+DOCA+PRAVA and NP groups presented significant and lower values 
(143.7 ± 2.96 and 125.8 ± 2.54 mmHg, respectively). Fetal growth restriction was found 
in Pregnant+DOCA (1.48 ± 0.01g) and attenuated in Pregnant+DOCA+PRAVA (2,23 ± 
0,04 g) groups compared to NP group (4,08 ± 0,07g). Similar placental growth 
restriction was found in Pregnant+DOCA (0,5 ± 0,01g) and DOCA+PRAVA (0,52 ± 
0,01mg) groups versus NP (0,65 ± 0,02g) group. Also, fetal weight/placental weight 
ratios, an index of placental efficiency, were similarly impaired in both Pregnant+DOCA 
and Pregnant+DOCA+PRAVA (3,83 ± 0,21 and 4,26 ± 0,08) groups compared to NP 
(6,38 ± 0,24) group. NO bioavailability in placenta were increased in both 
Pregnant+DOCA and Pregnant+DOCA+PRAVA (15,31 ± 1,46 and 18,38 ± 1,76 
µM/100mg tissue) groups compared to NP (11,32 ± 1,89 µM/100mg tissue) group. 
Oxidative stress in placenta were increased in Pregnant+DOCA and 
Pregnant+DOCA+PRAVA (8.00 ± 0,55 and 13,62 ± 0,66 nmol of MDA/100mg tissue) 
groups compared to NP (5,16 ± 0,35 nmol of MDA/100mg tissue) group. Conclusions: 
Pravastatin attenuates hypertension-in-pregnancy and fetal growth restriction in rats; 
however, there is not relationship with NO formation and antioxidant effects. Financial 
Support: CAPES Ethics Committee IBB/UNESP (Protocol# 960/2017)  
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06.041 Time course effects of Tempol on nitric oxide metabolites levels after 
sodium nitrite treatment Ferreira GC, Pinheiro LC, Damacena-Angelis C, Portella RL, 

Oliveira-Paula GH, Tanus-Santos JE 

Introduction: Inorganic nitrite and nitrate have emerged as potential therapeutic 
approaches to treat cardiovascular diseases, including hypertension. Indeed, the 
antihypertensive effects of oral nitrite involve the formation of nitric oxide (NO) and 
nitrosylated species under acid conditions of the stomach. Interestingly, a previous 
study showed that Tempol, an antioxidant, potentiates the antihypertensive effects of 
oral nitrite. In fact, although reducing agents may facilitate the formation of NO from 
nitrite, no previous study has examined the time course implications of the interaction 
between antioxidants and nitrite on NO metabolic levels. Thus, the aim of this study 
was to evaluate the time course effects of Tempol on nitrite, nitrate and nitrosylated 
species concentrations after sodium nitrite treatment. Methods: Wistar rats (250 g) 
received either Tempol (18 mg/kg) or vehicle, both by gavage, and were anesthetized 
after 15 min and perfused for collection of plasma, aorta and heart (Baseline). Another 
group of rats received Tempol or vehicle, and after 15 min sodium nitrite (15 mg/kg) 
also orally. These animals were anesthetized and perfused after 15 min, 30 min, 2 h or 
24 h after sodium nitrite administration, and the same tissues were collected. Nitrite 
and nitrosylated species concentrations were assessed by ozone chemiluminescence 
method and nitrate levels by Griess assay.The results were analyzed by two-way 
ANOVA. Results: Increased plasma nitrite concentrations were observed 15 min after 
nitrite treatment compared with baseline. Pretreatment with Tempol results in a 2-fold 
higher increase in plasma nitrite levels 15 min after nitrite treatment, compared with 
rats receiving only nitrite. In addition, pretreatment with Tempol promotes a 2-fold 
increase in plasma nitrosylated species levels at all the collection times, except at 30 
min. There was no significant difference in nitrate concentrations. Aortic nitrite 
concentrations tended to remain constant at all the times and there was no significant 
difference between the groups pretreated with tempol or vehicle. Aortic nitrate 
concentrations were higher in the nitrite-only group. In hearts, there was a significant 
increase in nitrite levels at 15 min time point, and this increase was enhanced by 60% 
by Tempol pretreatment. Increased nitrosylated species levels were found in hearts at 
30 min time point in the presence of tempol. No significant increases in nitrate levels 
were observed in hearts. Conclusion: Tempol pretreatment results in increased nitrite 
and nitrosylated species concentrations in plasma and heart after short periods of time 
after nitrite administration, and may suggest that Tempol promotes nitrosylation 
mechanisms activated by nitrite. Financial Support: FAPESP, CNPq e CAPES 
Research approval: Process 065/2016 
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06.042 Increased gastric pH impairs the antihypertensive effects of oral nitrite by 
reducing gastric nitric oxide formation. Sanches-Lopes JM, Ferreira GC, Pinheiro 

LC, Tanus-Santos JE FMRP-USP – Farmacologia 

Introduction: Previous findings showed that treatment with omeprazole increases 
gastric pH and prevents part of the antihypertensive effects of orally administered 
nitrite, which generates nitric oxide (NO) under the acidic conditions of the stomach. 
However, omeprazole enhances the concentrations of endogenous inhibitors of NO 
synthesis, thus potentially interfering with NO formation and preventing 
antihypertensive effects of nitrite. Here, we examined whether increasing gastric pH by 
using buffered solutions (to avoid interference with endogenous NO formation) could 
prevent the antihypertensive effects of sodium nitrite administered orally. Methods: Six 
hours before the experiments, male Wistar rats (250-270 g) were anesthetized and the 
femoral artery was cannulated for assessment of invasive mean arterial pressure 
(MAP). Baseline MAP was recorded and the rats received the inhibitor of NO 
synthases Nω-nitro-L-arginine methylester (L-NAME, 100 mg/kg) to increase blood 
pressure. After twenty five min, the rats received sodium acetate buffer 0.1M (pH 3.5; 
pH 4.5 or pH 5.5) and after five min, received sodium nitrite (15 mg/kg). All drugs and 
buffers were administrated by gavage. Thirty min later, the rats were anesthetized, 
gastric washing pH was measured and samples were collected. Nitrite, S-nitrosothiol 
levels and gastric NO concentrations were measured by chemiluminescence using a 
NO analyzer (Sievers Model 280 NO analyzer,Boulder, CO, USA). NOx 
(nitrites+nitrates) concentrations were determined using the Griess reaction. The 
results were analyzed by one-way ANOVA. Results: L-name treatment results in 
increase in MAP by approximately 40 mmHg. Gastric pH confirmed the effects of buffer 
treatments (3.5 ± 0.05; 4.5 ± 0.05; 5.5 ± 0.07; p<0.05). Sodium nitrite exerted 
significant antihypertensive effects in the three study groups (P<0.05). However, lower 
decreases in MAP were observed in rats treated with buffer pH 5.5 compared with rats 
treated with buffer pH 3.5 and 4.5 (pH 3.5 = -36.3 ± 0.8 mmHg; pH 4.5 = -36.7 ± 0.8 
mmHg and pH 5.5 = -21.4 ± 0.9 mmHg; P<0.05). Interestingly, these findings were 
associated with pH-dependent decreases in gastric NO concentrations (pH 3.5 = 151.8 
± 28.1 Mol/µL; pH 4.5 = 61.7 ± 10.6 Mol/µL; pH 5.5 = 25.4 ± 6.4 Mol/µL; P<0.05) and 
gastric NOx levels (pH 3.5 = 47.9 ± 6.0 µMol/L; pH 4.5 = 24.8 ± 1.9 µMol/L; pH 5.5 = 
29.2 ± 2.5 µMol/L; P<0.05) and increases in plasma nitrite concentrations (pH 3.5 = 
51.0 ± 10.2 µMol/L; pH 4.5 = 39.6 ± 11.1 µMol/L; pH 5.5 = 91.6 ± 15.0 µMol/L; P<0.05). 
No differences in plasma NOx and S-nitrosothiol concentrations were observed among 
the study groups. Moreover, no differences in gastric nitrite and S-nitrosothiol levels 
were observed among the groups (P>0.05). Conclusion: Our results suggest that 
increasing gastric pH impairs the antihypertensive responses to oral nitrite by 
decreasing gastric NO production. Financial support: CNPq and FAPESP. This study 
was approved by the Institutional Animal Care and Use Committee of the Faculty of 
Medicine of Ribeirao Preto, University of Sao Paulo (Process 171/2016).  
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06.043 Prostanoids influence angiotensin II responses in mesenteric veins of 
from 2-KIDNEY-1-CLIP hypertensive rats during acute exercise. Oliveira PB, Pita 

LM, Oliveira PR, Chies AB FAMEMA – Pharmacology 

Introduction: Exercise promotes a circulatory redistribution characterized by the 
mobilization of blood from the capacitance vessels, as well as those present in organs 
and tissues not directly involved with movement, towards the working muscles in order 
to meet their metabolic demands. This is a complex mechanism that involves a precise 
control of Ang II responses in the venous bed. Indeed, it is known that exercise 
mobilizes local mechanisms related to NO, prostanoids and ET-1 to modulate 
vasomotor effects of Ang II in various beds vascular in order to maintain the circulatory 
homeostasis when the animal is moving. Once known this Ang II response modulation 
in normotensive animals, it was proposed the present study that aims to study the Ang 
II responses in mesenteric veins of 2K1C rats as well as the effects of exercise on such 
responses. Methods: To meet part of these objectives Wistar rats (♂) 180-200g were 

anesthetized and laparotomized for implantation of a silver clip in the left renal artery to 
make them hypertensive. After an adaptation period, these animals were undergo a 
stress test for individual running ability on the treadmill. Based on this test, the animals 
were randomized in the different experimental groups proposed: resting-sedentary 
(RS), exercised-sedentary (ES), resting-trained (RT), exercised-trained (ET). The 
animals belonging to exercised groups run in treadmill, 1 hour per day, 5 day/week, 
during 10 weeks while those sedentariness were kept at rest. In the end of this 
exercise protocol, the animals were killed in CO2 chamber and rings of mesenteric vein 
(3-4mm) were harvested to the organ bath experiments. Notably, animals ES and ET 
were submitted to a session of exercise immediately before been killed while those RS 
and ES were kept at rest. These preparations, taken from animals kept at rest or 
exposed acute exercise or training, were challenged by Ang II in organ bath in either in 
the absence or in the presence of cyclooxygenase (COX) inhibitors. Contractions 
(under 0.5g) were registered by isometric transducers and expressed as concentration-
response curves. From these concentration-response curves, the Log of EC50 
(pEC50) and maximal response (Rmax) were determined. Moreover, the 
lipoperoxidation level was estimated in plasma samples harvested from these animals 
by FOX. The obtained values of pEC50, Rmax and FOX were compared by two way 
ANOVA/Bonferroni (differences were considered significant when P<0.05). This 
experimental protocol was approved in the CEUA-FAMEMA (protocol n° 530/2016). 
Results: There was no significant difference of Rmax or pEC50 between groups in 
presence of saline. However, in presence of indomethacin, there was a significant 
increase (p<0,02) of Ang II Rmax in preparations of ES animals, compared to RT 
animals (from 0,32 ± 0,07g; n = 10 to 0,66 ± 0.12g; n = 8). Neither acute exercise nor 
training changed the Ang II pEC50 in these mesenteric veins studied in presence of 
indomethacin. There was no significant difference of lipid peroxidation between groups. 
Conclusion: Prostanoids seem to blunt the Ang II responses in mesenteric veins of 
sedentary animals during a single session of exercise. This mechanism apparently 
disappears inasmuch as the exercise is daily repeated, during the training period.  
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06.044 Action of tadalafil in the treatment of cardiac, urinary and erectile 
disorders in heart failure rats. Mora AG, Tartarotti SP, Andrade DR, Janussi SC, 

Gonçalves TT, Priviero F, Claudino MA USF – Ciências Básicas em Saúde 

Introduction: Heart failure (HF) affects 6.4 million people in Brazil and has become a 
challenge to public health policies. Studies have shown a strong association of HF with 
the development of lower urinary tract symptoms (LUTS) and erectile dysfunction (ED). 
Recent epidemiological studies have shown that Tadalafil treatment has been effective 
in reducing LUTS and ED. Thus, the aim of study was evaluated the cardiac, urinary 
and erectile functions in HF rats and the contribution of chronic treatment with Tadalafil 
in this experimental model. Methods: HF was induced by surgical creation of an 

arteriovenous fistula in rats. After 8 weeks, the animals were divided into 4 groups: 
Sham and HF groups (Saline solution 0.9%, daily), and TADALAFIL and 
HF/TADALAFIL groups (Tadalafil 5mg/daily for 4 weeks). The HF validation was 
evaluated by transthoracic echocardiography. Cystometric parameters and 
intracavernous pressure (ICP) were measured for evaluation of urinary and erectile 
functions in vivo, respectively. Neurogenic contractile responses induced by electrical-
field stimulation (EFS) were also obtained in the smooth detrusor (DSM) and 
cavernosal musculature (CC) and the nitrergic relaxation were evaluated only in the 
CC. Results: After 12 weeks, the left ventricular heart mass was higher (1.47 ± 0.4g; 
p<0.05) and ejection fraction decreased in the HF group (64.5 ± 9.8% p<0.05), when 
compared to Sham group (1.05 ± 0.08g; 80.2 ± 6.9%, respect.). Tadalafil treatment 
restored the cardiac function mediated by HF/TADALAFIL group (1.16 ± 0.09g; 69.2 ± 
7.5%, respect.). In the cystometric evaluation, the HF group presented a significant 
increase in baseline pressure, threshold pressure, number of involuntary contractions 
and decreased bladder capacity when compared to Sham (p<0.05). However, in the 
HF/TADALAFIL group the cystometric parameters presented restored (p<0.05). 
Neurogenic contractile response induced by EFS in the DSM was significantly 
increased in all frequencies (1-32Hz; p<0.05) in HF group, however, this increase was 
prevented in the HF/TADALAFIL group. In the erectile function evaluation by ICP, the 
HF group presented a significant decrease of ICP when compared to Sham (p<0.05), 
but the chronic treatment with Tadalafil restored the erectile function in the HF rats 
(p<0.05). Moreover, the neurogenic contractile in the CC was increased in the HF 
group in the frequencies of 8, 16 and 32 Hz (p<0.05), when compared to Sham group. 
However, Tadalafil treatment reduced the CC contractile mechanism of HF/TADALAFIL 
group (P<0.05). The nitrergic relaxation in the CC was reduced in the HF group 
(P<0.01) and partially restored by treatment with Tadalafil. Conclusion: Our results 
show a new multi-therapeutic approach to the Tadalafil, since it was able to restore the 
cardiac, urinary and erectile functions of the HF animals, since reverted the 
hypertrophy and impairment of LV function and decreased the hyper-contractile 
response in the DSM and CC, reestablishing both the urinary and erectile function in 
HF rats. Financial Support: FAPESP/CNPq. Approval: Protocol Nº 001.06.11 
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06.045 Hypercontractility state of the iliac arteries from middle-aged rats. Justo 
AFO, Oliveira MG, Alexandre EC, Calmasini FB, de Nucci G, Antunes E, Mónica FZ 
FCM-Unicamp – Farmacologia 

Introduction: It is well established that vascular-related factors as aging, obesity, 
diabetes, hypertension and metabolic syndrome are risk factors for the development of 
lower urinary tract symptoms (LUTS) with or without benign prostatic hyperplasia 
(BPH) (Andersson et al., 2017). These diseases induce endothelial dysfunction and 
thus the development of atherosclerosis. Acute arterial insufficiency and its chronicity 
may progress to bladder over- and underactive, respectively (Andersson et al., 2017). 
In middle-aged (10 month-old) and aged rats prostate hypercontractility (Calmasini et 
al., 2016) and bladder underactivity (Saito et al., 1999) were observed. Because from 
iliac arteries (IAs) derived inferior vesical arteries, which supply bladder and prostate, 
our hypothesis is that in middle-aged ratsalterations on the IAs reactivity could be one 
factor that lead to urogenital organs disorders. Therefore, this project is aimed to 
characterize by means of functional and molecular assays the IA reactivity from middle-
aged rats. Methods: All animal procedures and experimental protocols were approved 
by the Institutional Committee for Ethics in Animal Research/University of Campinas 
(protocol number: 4120-1). Male wistar rats (3.5 and 8.5 months, young and middle 
aged, respectively) were killed under isoflurane anesthesia and the right and left iliac 
arteries were removed. Concentration-response curves to phenylephrine (PE), 
acetylcholine (ACh, 0.001- 100 µM),BAY41-2272 and BAY60-2770 (0.0001 - 10µM) 
were carried out and the potency (pEC50) and maximal response values (Emax) 
determined. Gene expression for α1A adrenoceptor, endothelial nitric oxide synthase 
(eNOS) and phosphodiesterase type 5 (PDE5), measurement of reactive-oxygen 
species (ROS)and nitric oxide by dihydroethidium (DHE) and 4,5-diaminofluorescein 
diacetate (DAF-2)assays, respectively were also performed. Results: In middle-aged 

rats the contraction induced by PE was significantly increased by 154% (from 11,73 ± 
0,63 to 28,05 ± 0,91mN, P< 0.05, N = 5), whereas ACh-induced relaxation reduced by 
39 % (from 86,5 ± 1,79 to 52,4 ± 2,48%, N = 5, P<0.05). No significant changes in the 
pEC50 and Emax values for BAY41-2272 and BAY60-2770 were seen in comparison 
with the young rats. The gene expression for eNOS and PDE5 was reduced and 
increased by 38,6 % and 42,4 %, respectively, whereas no alterations was observed 
for mRNA α1A adrenoceptor. In IA from middle-aged rats an increase of 25,14% ROS 
and a decrease of 32% NO were observed when compared to the young animals. 
Conclusion: The hypecontractility state observed in IAs from middle-aged rats results 
i) from lower NO bioavailability due to greater ROS production and ii) lower cGMP 
levels due lower and greater eNOS and PDE5, respectively expression. These results 
may suggest that in aging rats vascular dysfunction at the IAs could contribute to 
bladder and prostate dysfunctions. References: Andersson et al.,( 2017)11-27; 
Calmasini et al. (2016) 589-596 and Saito et al.,(1999) 93-101.Financial 
Suport:FAPESP (2016/09539-8). 
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06.046 Doxycycline reduces blood pressure and reestablishes the antioxidant 
capacity without changes in feto-placental restriction in hypertensive pregnant 
rats. Possomato-Vieira JS, Gonçalves-Rizzi VH, Dias-Junior Unesp – Farmacologia 

Introduction: Preeclampsia is a pregnancy-related complication that affects 5-7% of 
pregnancies (Khalil, R. A., Bioquim Pharmacol, 89, 370, 2014). It is manifested as 
maternal hypertension and frequently fetal growth restriction. Recent studies suggest 
that metalloproteinases (MMPs) are involved in hypertension and that doxycycline 
reduces blood pressure by inhibition of MMPs. Moreover, excessive levels of MMPs 
have been related to preeclampsia. The aim of this work was to investigate the 
involvement of MMPs in an animal model of hypertension in pregnancy induced by L-
NAME.Methods: 40 pregnant rats ( ± 250g) were divided into four groups: Normal 
pregnant (Norm-Preg – saline+saline); Pregnant+doxycycline (Preg+Doxy – 
saline+doxycycline); Hypertensive pregnants (HTN-Preg – L-NAME+saline) and HTN-
Preg+doxycycline (HTN-Preg+Doxy – L-NAME+doxycycline). Doses of L-NAME were 
60 mg/Kg/day (subcutaneously) and doxycycline 10 mg/Kg/day (gavage). Saline 
treated animals received the same volume from treated animals. Dams were treated 
from gestational day 14-20. Systolic blood pressure (SBP) was measured by tail cuff 
plethysmography on gestational days 14, 16, 18 and 20. Dams were killed on 
gestational day 21 and fetal and placental weights were recorded. Stable end products 
of NO were determined through Griess reaction. Plasma antioxidant capacity was 
determined through trolox equivalent antioxidant capacity (TEAC) assay. Ethics 
Committee IBB/UNESP (protocol 741/2015). Results: SBP significantly increased in 

HTN-Preg group on gestational days 14, 16, 18 and 20 (139 ± 3; 147 ± 3; 148 ± 3; 136 
± 3 mmHg) versus Norm-Preg group (121 ± 4; 117 ± 5; 116 ± 3; 103 ± 7 mmHg, 
respectively. SBP was reduced in hypertensive dams treated with doxycycline on 
gestational days 14, 16 and 18 (116 ± 2; 133 ± ; 119 ± 4; 123 ± 5 mmHg on HTN-
Preg+Doxy group). Fetal weight was significantly lower in HTN-Preg group (3.5 ± 
0.04g) versus Norm-Preg group (3.8 ± 0.06g). We found lower placental weight in 
HTN-Preg (0.61 ± 0.01) and HTN-Preg+Doxy (0.63 ± 0.01 μmol/L) groups versus 
Norm-Preg (0.68 ± 0.01) group. Although treatment with doxycycline blunted the 
increase in blood pressure, fetal weight was not improved in HTN-Preg+Doxy group. 
The levels of NO were significantly decreased in HTN-Preg group (85.8 ± 3.9 μmol/L) 
and HTN-Preg+Doxy group (78.9 ± 2.8 μmol/L) versus Norm-Preg group (103.7 ± 5.0 
μmol/L). Lower anti-oxidant capacity was found in HTN-Preg group versus HTN-
Preg+Doxy group (0.17 ± 0.01; 0.26 ± 0.01 μmol/L). Conclusion: We conclude that 
doxycycline attenuates hypertension and reestablishes the antioxidant capacity in 
hypertensive pregnant rats. However, fetal growth restriction and NO levels were not 
affected by doxycycline. Funding agencies: Capes e Fapesp  
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06.047 Trans-resveratrol ameliorates nitric Oxide production in endothelial cells 
incubated with plasma from nonresponsive preeclamptic patients Caldeira-Dias 

M, Possomato-Vieira JS, Cavalli RC, Sandrim VC Unesp – Farmacologia 

Introduction: Preeclampsia is characterized by hypertension and proteinuria at ≥ 20 
weeks of gestation and it is the leading cause of fetal-maternal morbidity and mortality 
worldwide (Report of the National High Blood Pressure Education Program Working 
Group. Am J Obstet Gynecol, v.183, p.1, 2000; WHO. Am J Obstet Gynecol, v.158, 
p.80, 1988). Antihypertensive therapy is used to control blood pressure in 
preeclampsia, however most of the preeclamptic women do not respond to any 
antihypertensive drug, which increases the severity of the clinical outcome of these 
patients compared to those who are responsive (Sandrim, V.C. Pharmacogenomics J, 
v.10, p.40, 2010). Moreover, there are differences in the genetic profile between 
nonresponsive and responsive patients, specifically the gene encoding endothelial 
nitric oxide synthase (eNOS) (Sandrim, V.C. Pharmacogenomics J, v.10, p.40, 2010). 
Trans-resveratrol is an antioxidant that acts by several mechanisms, including eNOS 
stimulation (Bonnefont-Rousselot, D. Nutrients, v.8, p.E250, 2016), and it has been 
studied as a potential treatment in preeclampsia (Hannan, N.J. Sci Rep, v.7, p.1819, 
2017). We examined the effect of trans-resveratrol incubated with plasma from healthy 
pregnant (HP), responsive (PER) and nonresponsive (PENR) preeclamptic patients on 
nitrite production in human umbilical vein endothelial cells (HUVECs). Methods: 
HUVECs were co-incubated with trans-resveratrol (1 M and 10 M) and 10% (v/v) 
plasma from HP, PER and PENR (n = 4 per group) for 24h. Cell viability and nitrite 
concentration was measured by MTT assay and Griess assay respectively. Results: In 
the absence of trans-resveratrol, cell viability was not significantly different between 
HP, PER and PENR. Addition of trans-resveratrol (1 M and 10 M) did not significantly 
alter viability in any of the groups. Nitrite concentration was reduced in PER compared 
to HP (1.2 ± 0.4 M/mL vs. 4.9 ± 0.8 M/mL, p = 0.016, respectively), and trans-
resveratrol (1 M) significantly increased nitrite concentration only in PENR group (1.8 
± 0.9 M/mL vs. 3.2 ± 1.2 M/mL, p = 0.023, respectively). Conclusion: Trans-
resveratrol ameliorates nitric oxide production in endothelial cells incubated with 
plasma from nonresponsive preeclamptic patients, suggesting that these patients could 
have a better response, regarding vasodilation, to a possible treatment with trans-
resveratrol. This is particularly interesting since nonresponsive patients have the worst 
clinical outcomes. Financial Support: FAPESP and CAPES Research Ethical 
Committee (CEP) approval: process number 035/2009 
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06.048 Diuretic herb Gomphrena celosioides Mart. (Amaranthaceae) promotes 
sustained arterial pressure reduction on renovascular hypertensive rats. 

Vasconcelos PCP, Leitão MM, Carneiro MTS, Tirloni CAS, Palozi R, Schaedler MI, 
Silva AO, Gasparotto Junior A, Kassuya CAL UFGD – Ciências da Saúde 

Introduction: Gomphrena celosioides Mart., belonging to Amaranthaceae family, is a 
weed known as “perpétua” and had its ethnopharmacological use as a diuretic drug 
recently assessed by our research group[1]. This effect rises wondering on its 
usefulness as an antihypertensive drug. Aims: Evaluate the effect of 28 days oral 
administration of G. celosioides extract on the systemic arterial pressure and diuresis 
of renovascular hypertensive rats. Methods: Ethanolic extract of G. celosioides aerial 

parts (EEGC) was used. To render renovascular hypertension, adult male Wistar rats 
were submitted to 2K1C surgery, by which a silver clip 0.2 mm wide is placed around 
its left renal artery and, after recovery, the animals are kept for 28 days in order to 
establish hypertension. Thereafter, their blood pressure was assessed using a tail cuff 
equipment and their diuresis was measured on metabolic cages during 8 hours after 
receiving an oral load of isotonic saline (5 mL/100 g), which yielded their baseline 
levels. Then, they were randomly divided in three groups of similar baseline Mean 
Arterial Pressure (MAP) and diuresis and received daily treatments with water (Control 
group), EEGC 100 mg/kg or Enalapril 15 mg/kg for 28 days. Diuresis and blood 
pressure were weekly assessed and, at the 28th day of treatment, the MAP was directly 
quantified by cannulation of the carotid artery shortly before the euthanasia. Data was 
analyzed as mean and SEM and submitted to ANOVA and Dunnett’s posttest, with 
significance level at p<0.05. Results: The 2K1C surgery successfully raised basal 
arterial pressure of all animals used in the experiment. G. celosioides extract acted as 
diuretic after 1, 2, 3 and 4 weeks of treatment, leading to a mean 8h diuresis (mL/100 
g) of 6.42 ± 0.38 (baseline 4.99 ± 0.04), against 4.86 ± 0.27 (p < 0.05) from the control 
group (baseline 4.81 ± 0.13). Interestingly, at this model, Enalapril reduced renal 
function with mean values of diuresis at 8 hours of 3.35 ± 0.34 (p < 0.05) (baseline 5.03 
± 0.06). EEGC also acted as antihypertensive since already after 1 week (and also 
after 3 and 4 weeks) it showed statistical difference comparing to control, having its 
MAP values (mm Hg) ranging from baseline 111.7 ± 2.7 to 102.1 ± 3.0 (p < 0.05) at the 
first week and 92.2 ± 3.8 (p < 0.05) at the end of the experiment. The control group 
ranged from baseline 113.5 ± 2.7 to 117.2 ± 6.7 at the end, while Enalapril brought a 
baseline of 110.3 ± 2.3 to 72.4 ± 6.9 (p < 0.05) after 4 weeks. Conclusions: G. 
celosioides acts as diuretic and antihypertensive on renovascular hypertension model 
since the first week of treatment and these effects are sustained even after four weeks. 
Whether or not these effects exert any level of cardioprotection is a main factor yet to 
be assessed. Financial Support: PROAP – UFGD, FUNDECT, CNPq, CAPES Animal 

Research Ethical Committee: process 01/2015 - CEUA/UFGD [1] Vasconcelos PCP, J 
Ethnopharmacol 202:85, 2017  
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06.049 IL-33/ST2 Signaling downregulates reactive oxygen species generation 
and improves PVAT anti-contractile effects in mice fed a high fat diet. Costa RM, 

Neves KB, Alves-Filho JCF, Tostes RC FMRP-USP – Farmacologia 

Introduction: Obesity triggers functional changes in the perivascular adipose tissue 
(PVAT), favoring the release of vasoconstrictors factors and the activation of contractile 
mechanisms in vascular smooth muscle cells. Interleukin-33 (IL-33) signaling, via ST2 
receptor, is essential for the development and maintenance of regulatory T cells 
(Tregs) in the visceral adipose tissue. In obesity, Tregs function is compromised, 
resulting in oxidative stress and inflammation in the adipose tissue. Hypothesis: We 
hypothesized that high fat diet (HFD) decreases the levels and function of IL-33 in the 
PVAT, leading to a decrease in the number and function of Tregs, oxidative stress and 
inflammation in this tissue. Methods: Mice deficient for the ST2 receptor (ST2 KO) and 
their respective controls (Balb/C) were fed a control or a HFD for 18 weeks. Vascular 
function was evaluated in mesenteric arteries in the presence or absence of the PVAT, 
by performing concentration-effect curves for phenylephrine. The following 
experimental groups were analyzed: Control PVAT (-), Control PVAT (+), HFD PVAT (-
) e HFD PVAT (+). Results: Values are expressed relatively to the contraction 
triggered by 120 mM KCl [Emax (% KCl)]. In Balb/C mice, the PVAT decreased the 
contractile response in control arteries (Control PVAT (-): 252.2 ± 8.1 n = 6; Control 
PVAT (+): 125.4 ± 4.0 n = 6). However, HFD promoted partial loss of PVAT anti-
contractile effect (HFD PVAT (-): 248.9 ± 6.9 n = 6; HFD PVAT (+): 194.3 ± 7.4 n = 6). 
In ST2 KO animals, PVAT decreased the contractile response in control arteries 
(Control PVAT (-): 200.2 ± 9.1 n = 6; Control PVAT (+): 145.4 ± 7.0 n = 6). However, 
the absence of ST2 receptors led to the complete loss of PVAT anti-contractile effects 
in HFD mice (HFD PVAT (-): 290.9 ± 10.9 n = 6; HFD PVAT (+): 275.3 ± 12.4 n = 6). 
Treatment of arteries with recombinant IL-33 (0.5 mg/mL - 1 hour) did not reverse the 
loss of the anti-contractile effect of PVAT promoted by HFD. There was an increase in 
superoxide anion levels in the PVAT of Balb/C mice fed with HFD [Lucigenin – Control: 
99.2 ± 8.1 n = 6; HFD: 187.4 ± 6.4 n = 6] and the absence of the ST2 receptor 
potentiated this effect [Control: 87.2 ± 4.7 n = 6; HFD: 327.1 ± 12.3 n = 6]. 
Conclusion: These data indicate that HFD promotes PVAT dysfunction and that IL-33 
via the ST2 receptor is of fundamental importance in this experimental condition. 
Financial support: FAPESP, CAPES, CNPq. This study was approved by the Ethics 
Committee on Animal Experimentation of the Ribeirao Preto Medical School 
(209/2016). 
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06.050 Pregnancy reduces O-GlcNAc expression in blood vessels from 
normotensive and hypertensive rats. Troiano JA, Potje SR, Graton ME, Silva DA, 

Antoniali C FOA-Unesp – Ciências Básicas, 2FCFRP-USP 

Introduction: Pregnancy reduces blood pressure of Wistar and spontaneously 
hypertensive rats (SHR) and vascular reactivity to vasoconstrictors. These alterations 
have been attributed to an increase in nitric oxide (NO) bioavailability and endothelial 
nitric oxide synthase (eNOS) phosphorylation. Post-translational modifications such as 
O-glycosylation by N-acetyl-glucosamine (O-GlcNAc) decreases eNOS 
phosphorylation leading to a lower NO bioavailability. O-GlcNAc involves the activity of 
OGT (O-GlcNAc transferase), which binds O-GlcNAc on serine and threonine residues 
of different proteins and OGA (O-GlcNAcase), which removes O-GlcNAc from these 
proteins. We hypothesized that O-GlcNAc is decreased in blood vessels of pregnant 
Wistar and SHR. We evaluate the effect of PugNAc, an OGA inhibitor on vascular 
reactivity to phenylephrine (PE) and O-GlcNAc proteins expression in aortas and 
mesenteric artery of pregnant rats. Methods: We performed the experiments in aorta 
and resistance mesenteric artery from non-pregnant (NP) and pregnant (P) Wistar and 
SHR with 12 weeks old (n = 3-7). Aorta rings or 2nd and 3rd branches of the 
mesenteric artery (2 mm) rings were incubated in DMEM in the absence or presence of 
PugNAc (100 μM) for 24 hours. Rings, with and without endothelium, or with 
endothelium in the presence of L-NAME (100 µM, 30 min), were stimulated with 
cumulative concentrations of PE (1 nM to 10 μM). Analysis of O-GlcNAc proteins 
expression was performed by Western blot assay in the same groups. The results were 
compared among groups (ANOVA, p <0.05). Results: Pregnancy reduced O-GlcNAc 
proteins expression in aorta and in mesenteric artery from Wistar (NP: 6.34 ± 0.3; P: 
5.0 ± 0.2) and SHR (NP: 4.19 ± 0.2; P: 2.74 ± 0.1). PE vascular reactivity was reduced 
in blood vessels from P rats than in NP rats from both groups. PugNAc did not alter PE 
reactivity in aortas from NP Wistar (Emax: 26.16 ± 0.43 mN), NP SHR (Emax: 18.71 ± 
1.7 mN). Aortas from P Wistar incubated with PugNAc showed greater maximum 
contractile effect to PE (Emax: 32.75 ± 1.17 mN) than aortas from P Wistar (Emax: 
23.40 ± 1.18 mN) non-incubated with PugNAc. However, PugNAc did not alter the 
contractions stimulated by PE in aortas from P SHR (Emax: 13.46 ± 1.49 mN). 
Mesenteric artery rings from P Wistar incubated with PugNAc (Emax: 23.39 ± 1.8 mN) 
showed increased reactivity to PE when compared to the control (Emax: 17.32 ± 0.8 
mN). Endothelium blunted PE vasoconstriction. This effect, dependent of eNOS 
activity, was more significant in aortas from P Wistar or P SHR than in NP aortas. 
PugNAc reduced endothelium blunted effect in blood vessels from pregnant rats and 
reversed low reactivity to PE in aorta and in mesenteric artery from P Wistar, but not in 
those from P SHR. Conclusion: Pregnancy reduced O-GlcNAc proteins expression in 

aorta and mesenteric artery from Wistar and SHR and PugNAc reversed low reactivity 
to PE in arteries from P Wistar rats. These results demonstrated for the first time that 
post-translational modification by O-GlcNAc are altered in blood vessels from pregnant 
rats. Financial support: FAPESP [Grant 2016/22180-9] and CAPES. Ethics 
Committee: CEEA/FOA-UNESP proc. 00730/2015. 
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06.051 Involvement of NO/cGMP signaling pathway on the acute effect of estrone 
in rat thoracic aorta. Oliveira TS1, Oliveira LM1, Oliveira LP1, Costa RM2, Tostes 

RCA2, Costa EA1, Filgueira FP3, Ghedini PC1 1UFG – Farmacologia, 2FMRP-USP – 
Farmacologia, 3UFG – Ciências da Saúde 

Introduction: Hormonal replacement therapy (HRT) with conjugated estrogens 
presents vascular protective effects in postmenopausal women including relaxation, 
modulation of cell proliferation, adhesion and apoptosis, however, the underlying 
mechanisms remain to be clarified. In this concern, considering that conjugated equine 
estrogen is a pharmaceutical preparation commonly used in the HRT, this study aimed 
to investigate the vascular effect of estrone and its action mechanisms on rat thoracic 
aorta. Methods: The functional study of the vasorelaxant effect of estrone was 
evaluated in preparations of thoracic aorta of male Wistar rats (200-300g) using organ 
chambers, and the signaling pathways was analyzed by Western Blotting. 
Concentration-response curves to estrone (0.1μM – 100μM) were constructed in 
phenylephrine pre-contracted aortic rings with either intact or denuded endothelium. 
Relaxation response curves to estrone in intact endothelium rings were performed in 
the absence or presence of the estrogen receptor antagonist ICI 182,780 (10µM), the 
calcium-calmodulin (Ca2+-CaM) complex inhibitor calmidazolium (10µM), the PI3K 
inhibitor wortmannin (1µM), the nitric oxide synthase inhibitor L-NAME (100µM) or the 
soluble guanylate cyclase inhibitor ODQ (10µM). In western blotting analysis, thoracic 
aorta rings were incubated with estrone, homogenized, separated by electrophoresis 
and transferred onto nitrocellulose membranes that were incubated with anti-phospho-
Akt (Ser473), anti- phospho-PI3K, anti-phospho-eNOS (Ser1177) or anti-GAPDH. 
Values for anti-phospho-eNOS were normalized to GAPDH and values for phospho-
Pl3K (Tyr458) and for phospho-Akt (Ser473) were normalized with Pl3K and Akt, 
respectively. All experiments were conducted in accordance with the Brazilian Society 
of Laboratory Animal Science (SBCAL) and approved by the local ethics in research 
committee (Protocol CEUA/UFG 20/2013). Data are presented as mean ± SEM of 4-7 
experiments and analyzed by Student’s t-test or one-way ANOVA statistical tests when 
appropriate. P values less than 0.05 were considered significant. Results: Estrone 

induced concentration-dependent relaxation in endothelium-intact aortic rings (Emax = 
41.04 ± 1.89%), whereas in endothelium-denuded vessels it did not have any effect. 
The incubation of aorta rings with ICI 182,780, calmidazolium, wortmannin, L-NAME or 
ODQ significantly reduced estrone-induced relaxation (Emax = 13,39 ± 3.06%, 30.34 ± 
1.32%, 12.37 ± 1.25%, 7.97 ± 2.63% and 7.12 ± 1.36%, respectively). The involvement 
of PI3K, AkT and eNOS activation was confirmed by the Western blotting test. 
Conclusion: These results suggest the vasorelaxant effect of estrone is endothelium-
dependent involving NO/cGMP pathway by PI3K/AkT and Ca2+/CaM complex -
activation. Financial Support: CAPES, FAPEG, CNPq  
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06.052 Vasorelaxant effects of the monoterpenes (+)-rose oxide, β-citronellol and 
geraniol in rat. aorta. Vasconcelos-Silva AA, Magalhães PJC UFC – Departamento 

de Fisiologia e Farmacologia 

The monoterpenes (+)-rose oxide (OR), β-citronellol (BC) and geraniol (GE) are 
naturally found in several essential oils, such as the essential oil of bulgarian rose and 
geranium oil. Preliminary reports suggest that BC and GE potentially act as inhibitors of 
Ca2+ channels in smooth muscle cells. Because they are chemically related, the effects 
of OR, BC and GE were compared in vascular aortic preparations in order to know the 
pharmacological potency of such compounds to induce vasorelaxant actions. The work 
was previously submitted and approved by the Comitê de Ética em Pesquisa com 
Animais (CEPA) of the UFC, registered under protocol number 16/2015. Recordings of 
isometric contractions were obtained from rat aortic rings in a data acquisition system. 
In aortic preparations with intact endothelium, OR, BC and GE (1 - 3000 μM) relaxed 
the contraction induced by phenylephrine with EC50 values [I.C. 95%] of 1715.9 
[1386.6-2123.4], 342.6 [110.2-1065.8] and 930.8 [758.8-1141.7] μM, respectively. The 
EC50 of BC was significantly smaller than OR or GE. In preparations contracted with 
KCl (60 mM), OR had EC50 of 550.6 [245.6-1234.4] μM, BC of 98.3 [42.8 - 225.7] μM 
and GE of 217.5 [156.4-302.5] μM, values significantly lower than the respective value 
obtained in phenylephrine-induced contractions. In Ca2+-free medium and in the 
presence of KCl (60 mM), maximal magnitude of contractions caused by the addition of 
Ca2+ was significantly reduced by OR, BC and GE, but not in Ca2+-induced contractions 
in the presence of phenylephrine. Our findings suggest that BC is more potent than OR 
and GE to induce vasorelaxant activity in rat aorta. Their effects involve inhibition of 
contractions induced by voltage-operated Ca2+ channels with the following order of 
pharmacological potency: BC> GE> OR. 
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06.053 Radical scavenger activities and hypotensive effects of jabuticaba fruit 
(Myrciaria cauliflora) in hypertensive rats. Andrade DML, Souza CG, Marcelino RIA, 

Borges LL, Valadares MC, Conceiçao EC, Rocha ML UFG 

Introduction: Jabuticaba is a native fruit from Brazil and it has been described by the 
presence of phenolic compounds and by having therapeutic properties. One of the 
most important biological properties of jabuticaba is a vasodilatory effect (in vitro). 

However, its effect on the cardiovascular system in hypertensive animals has never 
been tested. The aim of this study is to analyze the chemical composition and the 
antioxidant activity of the hydroalcoholic extract of jabuticaba (HEJ) as well as to 
evaluate its effect on blood pressure and vascular reactivity in hypertensive rats. 
Methods: The phytochemical composition of the HEJ and its ellagic acid quantification 
were analysed by high performance liquid chromatography (HPLC-PDA). The 
antioxidant activity was assessed by two methods: DPPH free radical assay and 
differential pulse voltammetry (DPV), an electroanalytical method. Hypertension was 
induced in rats by oral administration with L-NAME (60 mg/Kg/day in drinking water) for 
six weeks. HEJ was administered (100 or 300 mg/Kg/day by gavage) starting at the 
second week along with oral treatment with L-NAME until ending of sixth week. The 
blood pressure was recorded every week by tail-cuff plethysmography. After 6 weeks, 
the rats were euthanized, the heart and left kidney were weighed and the aorta was 
isolated and set up to isometric tension recordings in an organ bath to verify the 
capacity of contraction (induced by phenylephrine, Phe) and relaxation (induced by 
ACh or SNP). Moreover, the capacity of HEJ to induce nitric oxide production in 
isolated endothelial cells was analyzed by flow cytometry. Results: Our phytochemistry 
and antioxidant results have shown the presence of 17,8% of phenolic compounds, 
0,22% of ellagic acid, and high antioxidant capacity to HEJ. The arterial hypertension 
(225.8 ± 11.2 mmHg) was reduced after HEJ 100 e 300 mg/kg/day treatment (163.4 ± 
8.7 e 172.1 ± 9.3 mmHg, respectively) and the heart and kidney weight from 
hypertensive rats also were significantly reduced. The vascular relaxation to ACh and 
SNP and the contraction induced by Phe were impaired in hypertensive group. The 
treatment with HEJ in the both doses significantly improved the relaxation by Ach and 
SNP. The vascular contraction induced by Phe also was increased after treatment with 
HEJ. In isolated endothelial cells treated with HEJ showed an increase in NO 
concentration to 148,9 ± 13,7 % as compared to basal level, evidencing the capacity of 
HEJ to increase of endothelial NO production. Conclusion: HEJ presents high 

antioxidant potential. The treatment with HEJ attenuated hypertension possibly 
improving the NO biodisponibility. The relaxation endothelium-dependent and 
independent was impaired by hypertension and improved after treatment with HEJ. 
Financial support: FAPEG and CNPq. Research approval by Animal Research Ethical 

Committee (CEUA/UFG: protocol 015/2014). 
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06.054 Thromboxane-prostanoid receptors activation induces KATP channels 
dysfunction of concentration-dependent manner in rat aorta. Santos JD1, Paulo 

M2, Bendhack LM2 1FMRP-USP – Farmacologia, 2FCFRP-USP – Física e Química 

Introduction: Thromboxane- prostanoid (TP) receptors activation with the agonist 
U46619 induces vasoconstriction due to voltage-gated K+ channels blockade. Nitric 
oxide (NO) has important role on the vascular tone control to K+ channels activation. 
This study aimed to evaluate the role anti-contractile of NO on vasoconstriction induced 
by increasing concentrations of U46619 and the vasodilatation induced by 
acethylcholine and by K+ channels (KATP) activation with Pinacidil in rat aorta. We also 
evaluated the effects of the agonist U46619 in inducing NO production in the human 
umbilical endothelial cells (HUVECs). Methods: Concentration-effect curves for TP 
agonist (U46619) in rat aortas were performed in the presence or in the absence of the 
NO-synthase inhibitor L-NAME. Relaxation was induced by increasing concentrations 
of acetylcholine or KATP channel activator (Pinacidil) in aortas pre-contracted with 
U46619, in different concentrations. The concentration-effect curves to relaxation 
induced by acetylcholine were also performed in the presence of Pinacidil. NO 
production by U46619 was measured in HUVECs by flow cytometry. Results are 
expressed as grams (g) of contraction, percentage (%) of relaxation or units of 
fluorescence (U) that are presented as the mean ± SEM of n experiments. The level of 
statistical significance was defined as p<0.05. Results: There was no difference in the 
pre-contractions induced by 0.1 µmol/L U46619 (2.6 ± 0.2 g, n = 5) or 1 µmol/L U46619 
(2.5 ± 0.1 g, n = 5), but it was lower with 10 nmol/L U46619 (1.4 ± 0.2 g, n = 6; p<0.05). 
The relaxation induced by acethylcholine was dependent on the concentration of the 
pre-contractile agent U46619, as follows: 10 nmol/L: 94.4 ± 0.6%, n = 5; 0.1 µmol/L: 
39.7 ± 4.2%, n = 6; 1 µmol/L: 21.0 ± 4.4%, n = 5; p<0.05. Pinacidil (1 µmol/L) 
potentiated the relaxation induced by acetylcholine in aortas pre-contracted with 0.1 
µmol/L U46619 (79.4 ± 3.8%, n = 5) or 1 µmol/L U46619 (59.0 ± 8.8%, n = 5) (p<0.05). 
The KATP channel activator Pinacidil induced aorta relaxation and its effect was also 
dependent of the concentration of U46619 used in the pre-contraction (10 nmol/L: 98.7 
± 2.2%, n = 6; 0.1 µmol/L: 72.0 ± 1.4%, n = 5; 1 µmol/L: 50.7 ± 3.5%, n = 5; p<0.05). 
There was no differences between the contractions induced by U46619 with 0.1 µmol/L 
(3.0 ± 0.1 g, n = 6) or 1 µmol/L (3.3 ± 0.2 g, n = 5), but it was lower with 10 nmol/L (1.3 
± 0.1 g, n = 5; p<0.05). TP agonist (U46619) stimulated the production of NO in the 
HUVECs (from 29.5 ± 1.2 units, n = 3 to 35.2 ± 1.0 units, n = 3, p<0.05). Incubation 
with (100 µmol/L) L-NAME increased the contraction induced with 3 nmol/L U46619 
from 0.3 ± 0.1 g, n = 5, to 0.8 ± 0.0 g, n = 6, (p<0,05), but not induced by higher 
concentrations. Conclusion: Our results indicate that TP activation induces KATP 
channels dysfunction of concentration-dependent manner, and this mechanism is 
involved whit the decrease of vasodilatation endothelium dependent. Despite TP 
agonist induces NO production, high concentrations of U46619 could be blocks KATP 
channels, impairing their anti-contractile effect. Supported by CAPES, CNPq and 
FAPESP. All the procedures were performed in accordance with the standards and 
policies of the Ethics Committee on Animal Care and Use of the University of São 
Paulo (027/2015-1).  
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06.055 Nitrate competes with nitrite for XOR and attenuates the fall in blood 
pressure induced by nitrite in hypertensive rats. Damacena-Angelis CD1, Pinheiro 

LC2, Portella RL2, Ferreira GC2, Oliveira-Paula GH2, Tanus-Santos JE2 1FCM-Unicamp, 
2FMRP-USP 

Introduction: The vasorelaxing and the fall in the blood pressure induced by nitrite is 
mediated, at least in part, by nitric oxide (NO)[1,2]. Among other mechanisms, the 
generation of NO from nitrite results of nitrite reductase activity of xanthine 
oxireductase (XOR) enzyme[3]. Treatment with a XOR inhibitor decreases the anti-
hypertensive effect of nitrite [4]. Besides nitrite, XOR reduces nitrate to NO. However 
this reaction occurs at a lower velocity than with nitrite[5]. We showed that nitrate 
reduces the NO formation by XOR from nitrite and that nitrate decreases the anti-
hypertensive effect of nitrite in an acute model of hypertension[6]. Here, we investigated 
if nitrate competes with nitrite for XOR to generate NO and if nitrate attenuates the fall 
in blood pressure induced by nitrite in a chronic model of hypertension. Methods: The 

competition between nitrite and nitrate for XOR was evaluated by the rate of NO 
formation. XOR 125 mU/ml was injected into a purge vessel containing reduced β-
Nicotinamide adenine dinucleotide phosphate (NADPH) 1 mmol/l and β-Nicotinamide 
adenine dinucleotide reduced (NADH) 1 mmol/l in phosphate buffer 100 mmol/l, pH 
7.4, jointly with nitrite (15 µmol/l to 150 mmol/l, in individual experiments) in the 
presence or absence of nitrate 15 mmol/l. It was purged with nitrogen in line with the 
gas-phase chemiluminescence NO analyzer. The effect of nitrate in the 
antihypertensive action of nitrite was evaluated in hypertensive model two kidney, one 
clip (2K1C). Briefly, hypertension was induced by implantation of a silver clip of 0.2 mm 
thick in the renal artery. After four weeks, arterial pressure was assessed invasively. 
Rats with mean arterial pressure (MAP) equal or above 140 mmHg received nitrate 40 
µmol/Kg or vehicle intravenously (iv) followed by and increasing doses of sodium nitrite 
iv. Results No change was found in the maximum velocity (Vmax) in absence or 
presence of nitrate (19.8 ± 1.5 and 22.4 ± 2.0 µmol/min/mg (mean ± SEM), 
respectively). However, in the presence of nitrate the Michaelis curve shifted to the 
right (p< 0.05). In absence of nitrate, the Michaelis constant (Km) was 9.3 ± 2.5 mM, 
while in the presence of nitrate the Km was 27.1 ± 6.8 mM. MAP decreased from 176 ± 
13 mHg in rats treated vehicle and nitrite (at 1, 10 and 100 µmol/Kg) to 176 ± 12, 170 ± 
14 and 136 ± 15 mmHg (mean ± SEM) respectively. However, when the rats were 
treated nitrate, the MAP decreased from 172 ± 9 to 171 ± 11, 168 ± 11 and 168 ± 13 
mmHg, respectively. Therefore, nitrate attenuated the fall in the blood pressure induced 
by nitrite (p< 0.01). Conclusion The results showed a competition between nitrate and 
nitrite for XOR, which results in nitrate attenuating NO formation from nitrite. This effect 
could explain how nitrate attenuates the blood pressure responses to nitrite in 
hypertensive rats. [1] W.F. Alzawahra Am J Physiol Heart Circ Physiol 295, H499, 
2008. [2] L.C. Pinheiro Free Radic Biol Med 53, 701, 2012. [3] H. Li J Biol Chem 283, 
17855, 2008. [4] G.H. Oliveira-Paula Red Biol 8, 398, 2016. [5] T.M. Millar FEBS Lett 
427, 225, 1998. [6] C. Damacena-Angelis, Red Biol 12, 291, 2017. Financial Support: 

CAPES Approval ethical committee: 179/2014 
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06.056 Quercetin decreases the activity of matrix metalloproteinase-2 and 
ameliorates vascular remodeling in renovascular hypertension Pereira SC, 

Parente JM, Belo VA, Mendes AS, Gonzaga NA, do Vale GT, Ceron CS, Tanus-Santos 
JE, Tirapelli CR, Castro MM USP  

Aims: Persistent increase in systolic blood pressure leads to chronic vascular 
remodeling, that may be significantly dependent of the activation of matrix 
metalloproteinases (MMPs). MMPs are zinc-containing endopeptidases that proteolyze 
several proteins of the intra- and extracellular matrix thus participating of hypertension-
induced vascular smooth muscle cell (VSMC) proliferation and remodeling. Increased 
activity of MMP-2 has been observed in aortas of different models of hypertension, and 
its activation may be directly mediated by oxidative stress. As quercetin is an important 
flavonoid present in green vegetables with significant antioxidant effects, the 
hypothesis of this study is that treatment with quercetin reduces increased activity of 
MMP-2 by decreasing oxidative stress in aortas of hypertensive rats and then 
ameliorates hypertension-induced chronic vascular remodeling. The objectives here 
were analyze whether quercetin reduces increased MMP-2 activity via reducing 
increased levels of reactive oxygen species (ROS) in aortas, and whether by exerting 
such effects, quercetin ameliorates the hypertrophic vascular remodeling of 
hypertension. Methods: Male two-kidney one-clip (2K-1C) hypertensive rats and the 
corresponding controls were daily treated with quercetin (10 mg/kg/day) or its vehicle 
(carboxymethylcellulose) for three weeks by gavage. Rats were then analyzed at five 
weeks of hypertension. Systolic blood pressure (SBP) was weekly determined by tail-
cuff pletismography. Aortas were used to determine MMP activity by in situ 
zymography and ROS levels by chemiluminescence of lucigenin and DHE. Western 
blot of aortic homogenates was also performed to detect FAK and p-FAK levels. 
Results: The SBP was increased in 2K-1C rats and treatment with quercetin did not 

reduce it in any time. Aortas were morphologically analyzed by light microscopy. Cross-
sectional area (CSA) and the number of VSMC were significantly increased in aortas of 
hypertensive rats, and quercetin reduced them. As mechanisms, quercetin reduced 
ROS levels in aortas of hypertensive rats and the increased activity of MMP-2 in situ. 

However, treatment with quercetin did not decrease the levels of tissue inhibitor of 
MMP (TIMP)-2 neither p-FAK and FAK in aortas of hypertensive rats, which may 
suggest a direct modulation of MMP-2 activity by oxidative stress in hypertension. 
Furthermore, different concentrations of quercetin did not directly reduce the activity of 
human recombinant MMP-2 in vitro. Conclusion: Quercetin reduces oxidative stress 
and then may contribute to downregulate MMP-2 and its activity in aortas, thus 
ameliorating hypertension-induced chronic vascular remodeling. Financial support: 
FAPESP, CNPq, CAPES and FAEPA. Approved by the committee of ethics in Animal 
Research of Ribeirão Preto Medical School, University of São Paulo, Brazil (Protocol 
no.204/2009). 
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06.057 Reduction of cardiac and skeletal muscle dysfunction by activation of 
estrogen receptors in ovariectomized hypertensive rats. Silva AMS1, Silva JS1, 

Wang H2, Sun X2, Groban L2, Zapata-Sudo G1, Sudo RT1 1UFRJ – Desenvolvimento de 
Fármaco, 2Wake Forest School of Medicine – Anesthesiology 

Background: Aging women has estrogen depletion which can cause sarcopenia and 
loss of skeletal muscle strength and activity. Another factor that can explain the skeletal 
muscle dysfunction in premenopausal women is the blood flow reduction consequent to 
arterial hypertension. Hormone therapy cannot improve diastolic dysfunction however 
estrogen receptor activation ameliorates skeletal muscle function. The aim of this study 
was the investigation of skeletal muscle dysfunction after activation of G protein 
coupled estrogen receptor (GPER), alpha and beta receptors in normotensive (WKY) 
and spontaneously hypertensive (SHR) rats with estrogen depletion. Methods: 
Protocols were approved by Animal Care and Use Committee at Universidade Federal 
do Rio de Janeiro. Females WKY or SHR (12 weeks old) were randomly divided into 
groups, false-operated (Sham) and oophorectomized (OVX) which were treated with 
subcutaneous injection of either vehicle, G1(agonist of GPER) or DPN (2,3-bis(4-
Hydroxyphenyl)-propionitrile, agonist of ER-β) or PPT (4,4',4''-(4-Propyl-[1 H]-pyrazole-
1,3,5-triyl)trisphenol, agonist of ER- ), 24 µmol/kg for 28 days. The following 
hemodynamic parameters were analyzed: mean blood pressure (MBP) and left 
ventricular end diastolic pressure (LVEDP). In addition, functional studies were 
performed in isolated extensor digitorum longus (EDL) of rats. Results: Reduction of 
the ratio uterus weight/tibia length was observed in OVX groups confirming the 
estrogen depletion in which the animals gained weight when compared to Sham group. 
However, body weight was reduced only after treatment with PPT. MBP was 112.7 ± 
7.5 mmHg in SHR-Sham group which hypertension was aggravated in OVX-induced 
estrogen depletion because it increased to 143.7 ± 7.6 mmHg (P<0.05). Treatment with 
G1, DPN and PPT promoted partial recovery of the increased MBP in SHR-OVX 
animals. Oophorectomy in WKY increased LVEDP from 2.05 ± 0.66 to 8.12 ± 1.7 
mmHg (P<0.05), which was not recovered by administration of the agonists of estrogen 
receptors. Increased LVEDP was observed in SHR-Sham group of 7.38 ± 0.88 mmHg 
(P<0.05) which was intensified to 13.81 ± 2.10 mmHg in SHR-OVX (P<0.05). 
Treatment with DPN reduced PVEDF to 5.70 ± 0.92 mmHg, (P<0.05) similar to value 
observed in WKY-Sham. Cross-sectional area of EDL muscle was increased in OVX 
groups and recovered after treatment with DPN and PPT. Time of contraction in WKY 
and SHR increased after OVX, which was recovered with G1, DPN and PPT treatment 
in SHR-OVX groups. Additionally, it was observed in SHR-OVX groups, increased time 
of relaxation and reduction of -dT/dt, indicating impairment of calcium homeostasis in 
the skeletal muscle which parameters were normalized after treatment with G1, PPT 
and DPN. Activation of estrogen receptors promoted recovery of skeletal muscle 
function. Conclusion: Hypertension aggravated the diastolic and skeletal muscle 
dysfunctions induced by the estrogen depletion, but it was improved after activation of 
estrogen receptors. Financial support: CAPES; FAPERJ; INCT; CNPq; Program 

Project Grant 2P01 HL-051952 from the National Heart, Lung; Blood Institute of the 
National Institutes of Health AG033727 of the National Institute on Aging of the 
National Institutes of Health. CEUA 041/15 
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06.058 Effect of chronic treatment with apocynin on the vasoconstrictor 
response of angiotensin ii in spontaneously hypertensive rats. Graton ME1, Potje 

SR1, Troiano JA1, Ferreira BHSH1, Vale GT2, Tirapelli CR2, Nakamune AC1, Bendhack 
LM3, Antoniali C1 1FOA-Unesp – Ciências Básicas, 2EERP-USP, 3FCFRP-USP 

Introduction: NAD(P)H oxidase (NOX) is the major source of reactive oxygen species 
(ROS) in the cardiovascular system and its activity and expression could be regulated 
by angiotensin (Ang) II. We previously demonstrated that chronic treatment with 
apocynin, a NOX inhibitor, reduced blood pressure and prevented the development of 
endothelial dysfunction in SHR. These effects of apocynin have been associated with 
reduced generation of ROS and increased bioavailability of nitric oxide in endothelial 
cells of SHR. Data from our laboratory showed that treatment with apocynin also 
reduced the pressor effect of Ang II on SHR. The association between Ang II, via AT1 
receptors, and oxidative stress has been implicated in the pathogenesis of 
hypertension. We hypothesized that apocynin, altering redox signaling, could reduce 
expression of AT1 receptors and Ang II vasoconstrictor response in SHR. Methods: In 
this study, we evaluated the effect of chronic treatment with apocynin on the contractile 
responses to Ang II in blood vessels of SHR and the mechanisms involved in the 
effects of these on biochemical, biomolecular and functional assays. SHR were treated 
with apocynin (30 mg/kg, p.o.) from the 4th to the 10th week of life and Wistar rats were 
used as normotensive control. Analysis of the effects of apocynin on plasma 
antioxidant capacity, NOX expression, ROS generation, nitrate/ nitrite levels, 
expression of AT1 and AT2 receptors, and vasoconstrictor responses to Ang II on 
mesenteric and aortic arteries. Results: Treatment of SHR with apocynin increased 
plasma antioxidant capacity, nitrate/ nitrite levels, did not alter AT1 or AT2 receptor 
expression in mesenteric arteries, but increased expression of AT2, but not AT1, in SHR 
aorta. In addition, treatment with apocynin decreased expression of NOX2 and 
p47phox and ROS generation. Treatment with apocynin increased endothelium 
modulation and/or NOS activity on Ang II vasoconstrictor responses in mesenteric 
arteries of SHR, but did not alter the reactivity to Ang II in aortas of SHR. The lower 
reactivity of Ang II in resistance arteries would lead to lower peripheral vascular 
resistance and consequently the reduction of mean arterial pressure and Ang II pressor 
effect in SHR treated with apocynin, as previously observed. Conclusions: The 
mechanism of action of the apostate involved in this effect is associated with important 
redox changes that determine a greater NOS-dependent endothelial modulation of the 
vasoconstrictor responses of Ang II, but does not involve expression in the expression 
of AT1 receptors in SHR vessels. Financial Support: CAPES and FAPESP. Approved 
by Local Ethics Committee CEUA FOA 2015-00450. 
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06.059 Angiotensin II-induced contractile response is negatively modulated by 
the endothelial cells by a non COX-derived and a non-reactive oxygen species in 
rat aorta. Pelegrin JA1, Vercesi JA1, Bendhack LM1 1FCFRP-USP – Física e Química  

Introduction: Angiotensin II (AngII) is physiologically produced by angiotensin 
converting enzyme that converts angiotensin I that is produced through renin. 
However, AngII is also involved in pathological processes such as hypertension. AngII 
controls the vascular tone that is also maintained by the prostanoids produced by the 
enzyme cycloxygenase (COX). This enzyme has an important role on the relaese of 
renin and arterial pressure control. Certain types of tissue damages provoked by the 
inflammatory process are mediated by reactive oxygen species (ROS). The present 
study aimed to investigate the effects of endothelial cells released factors, non-
selective COX inhibition and ROS scavenging on the contractile response induced by 
AngII. Methods: Male rats (180-200g) were used for the functional studies of vascular 
reactivity in the isolated aortic rings. na aorta isolada. Rat aortas with intact 
endothelium or denuded were stimulated with AngII (100 nmol/L) in the absence 
(Control) or after incubation for 30 min and in the presence of the COX inhibitor 
(Ibuprofen, 10 µmol/L) o with the ROS scavenger (Tiron, 1 µmol/L). In this way, it was 
possible to compare the contractile response induced by AngII and its control. Results: 

AngII-induced contractile response was greater in denuded aortas (E-, 1.16 ± 0.09 g, n 
= 7) (P = 0.039) than in intact-endothelium aortas (E+, 0.89 ± 0.08 g, n = 7). Ibuprofen 
did not change the AngII-induced contraction in E+ aortas (n = 7, P = 0.047). However, 
in aortas E-, Ibuprofeno potenciated AngII-induced contraction (1.83 ± 0.18g, n = 7; P = 
0.007) as compared to the Control (1.17 ± 0.09 g, n = 7). On the other hand, Tiron did 
not change the contractile response induced by AngII in both aortas E+ (n = 7, P = 
0.602) and E- (n = 7, P = 0.776). Conclusion: Our results indicate that the endothelial 
cells negatively modulate the AngII-induced contraction and that the endothelial factor 
released is not derived from COX activity, and it is not a ROS. In the vascular smooth 
muscle cells, COX-derived vasodilator prostanoid(s) play an importante role on AngII-
induced contractile response, but it is not a ROS. Supported by FAPESP (Proc. 
2016/23235-1 and 2015/17080-2), and CNPq (304137/2014-6). All the procedures 
were approved by the Ethics Committee of the University of São Paulo (CEUA, n° 
16.1.852.60.8). 
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06.060 S-Nitroso-N-acetylcysteine reduces aortic vasoconstriction induced by 
phenylephrine and calcium. Ferreira LAB, Portella RL, Tanus-Santos JE FMRP-USP 

Introduction: Decreased NO bioavailability has been described under several 
cardiovascular diseases, including hypertension. S-nitrosothiols have been proposed 
as NO donors since they do not present the drawback of organic nitrates and are good 
NO carriers. Among all S-nitrosothiols, S-nitroso-N-acetylcysteine (SNAC) has been 
observed as the most stable in solution [1]. However, little is known about its 
vasodilation mechanisms, specially associated to S-nitrosation modifications. 
Therefore, the aim of this study was to evaluate the S-nitrosation modifications induced 
by SNAC in aorta and its effects on vasodilation in vivo and in vitro. Methods: Femoral 

artery of male Wistar rats (250 – 300g) was cannulated to measure the invasive mean 
arterial blood pressure (MAP) using a data acquisition system (Biopac Systems). L-
NAME (100mg/kg, P.O.) was used to induce hypertension. SNAC or sodium nitrite was 
used at 72 μmol/kg (P.O.). Vascular reactivity in thoracic aorta was performed in an 
organ bath chambers containing modified Krebs’ solution. Aortic rings were incubated 
with or without SNAC (250µM) for 30 minutes. After, SNAC were washed out with 
Krebs’ solution for 10 min. Then, concentration-response curve was performed with 
phenylephrine or calcium. Aortic S-nitrosation levels were measured by the resin-
assisted capture of S-nitrosation method. Results In a rat model of hypertension 
induced by L-NAME, SNAC (72 µmol/kg) decreased MAP by about 21% (from 150 ± 
1.91 to 118 ± 3.05 mmHg) with a single oral dose, while sodium nitrite reduced by only 
13% with the same dose. Interestingly, SNAC did not increase nitrite levels in plasma 
compared to control, in contrast to nitrite treatment, which increased nitrite levels by 
20-fold. However, nitrosothiol levels in plasma increased by 79% in SNAC group 
compared to control, whereas no significant changes were found in the nitrite group. To 
evaluate the ability of SNAC to promote S-nitrosation modifications, we performed an in 
vitro study by incubating aortic rings with SNAC (250µM) for 30 min and then washed 
out the drug. After this, we measured the aortic vasoconstriction in response to 
phenylephrine (PE) or KCl-stimulated contratction in response to different calcium 
concentrations. SNAC reduced the maximum effect of PE by 40% compared to the 
control group. Also, concentration-response curve shifted to right (pD2 increased by 
1.5). In the calcium experiments, SNAC decreased the maximum effect by 35% with no 
change in pD2. SNAC treatment increased aortic S-nitrosation by 63% compared to 
control. Conclusion Our data show that SNAC promotes protein S-nitrosation in the 

aorta and this biochemical alteration may underlie its vasodilator effects in 
hypertension. S-nitrosation is probably a relevant mechanism targeting proteins 
involved in vasodilation mechanisms to be promoted in cardiovascular diseases such 
hypertension. Ongoing studies are investigating the possible targets of nitrosation such 
as calcium and potassium channels. References [1] Gaucher C. et al., Current 
Pharmaceutical Design, (19) 458, 2013. Financial Support: CNPq, CAPES, FAPESP. 
Institutional Animal Care and Use Committee of the Ribeirao Preto Medical School, 
University of Sao Paulo. Protocol number 104/2015. 
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06.061 Endothelium removal does not change the NO donor RuBPY-induced 
relaxation in rat aorta. Romano JT1, Vercesi JA1, Bendhack LM1 1FCFRP-USP – 

Física e Química 

Introduction: The endothelial cells produce nitric oxide (NO) by the enzyme 
endothelial NO-Synthase (eNOS). NO is released from the endothelial cells to the 
vascular smooth muscle cells producing vasodilation. NO donors such as RuBPY can 
release NO in the endothelial cells and/or in the vascular smooth muscle cells. The 
present study aimed to evaluate the effects of the NO donor RuBPY on the eNOS 
activity. Methods: Male rats (180-200g) were used for the functional studies of 
vascular reactivity in the rat isolated aortic rings. Rat aortas with intact endothelium or 
denuded were stimulated with phenyephrine (100 nmol/L) and on top of the 
contraction, increased concentrations of RuBPY were added. In endothelium intact 
aortas, the relaxation induced by RuBPY was evaluated in the absence (Control) or 
after incubation for 30 min and in the presence of the non-selective NOS inhibitor (L-
NAME, 100 µmol/L). The pharmacological parameters of potency (pD2) and efficacy 
(ME) of RuBPY in inducing relaxation were analyzed. Results: RuBPY induced 
relaxation in a concentration-dependent way. The endothelial removal did not change 
the relaxation induced by RuBPY as shown by the values (E-, pD2: 5.797 ± 0.1605, P = 
0.33; ME: 2.14 ± 0.24 g, n = 8, P = 0.10) as compared to the intact-endothelium aortas 
(E+, pD2: 6.028 ± 0.1623; ME: 1.67 ± 0.13 g, n = 9). L-NAME increased the contractile 
response induced by phenylephrine. NO-synthase inhibition with L-NAME did not 
change the potency of RuBPY (pD2: 5.951 ± 0.131, n = 6, P = 0.74)) as compared to 
the control (pD2: 6.028 ± 0.162, n = 9). On the other hand, L-NAME increased the 
maximum relaxation induced by RuBPY (ME: 2.32 ± 0.27 g, n = 6; P = 0.03) in relation 
to the control (ME: 1.67 ± 0.13 g, n = 9). In fact, RuBPY relaxed in 100% both control 
and L-NAME treated aortas. Conclusion: Our results show that the relaxation induced 

by RuBPY is not modulated by the endothelium. However, eNOS inhibition increases 
the contraction induced by phenylephrine which was used in the pre-contraction to 
evaluate the RuBPY-induced relaxation. Supported by FAPESP (Proc. 2016/25300-5, 
2015/17080-2), and CNPq (Proc. 304137/2014-6). All the procedures were approved 
by the Ethics Committee of the University of São Paulo (CEUA, 16.1.849.60.7).  
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06.062 Activation of G coupled estrogen receptor (GPER) improved cardiac and 
skeletal muscle dysfunction in male Zucker diabetic fat rats. Costa GC1, Silva 

AMS2, Silva JSS2, Sudo RT2, Sudo GZ2 1Laureate International Universities, 2UFRJ – 
Farmacologia e Química Medicinal 

Introduction: G1 is a selective agonist of GPER, a receptor which was recently 
described to increase glucose uptake in skeletal muscle and could interfere with the 
exercise intolerance and fatigue observed in patients with diabetes. The present work 
investigated the pharmacological effects of G1 on cardiac and skeletal muscle function 
in zucker diabetic fat rats (ZDF), an animal model of diabetes type 2. Methods: 
Protocols were approved by Animal Care and Use Committee at Universidade Federal 
do Rio de Janeiro. Male zucker lean (ZL) and ZDF rats (24-32 weeks old) were 
randomly divided in the following experimental groups: ZL + vehicle (peanut oil), ZDF + 
vehicle and ZDF + G1. Animals were treated s.c. with either vehicle or G1 (100 
µg/kg/day) for four weeks (n = 6 per group). Oral glucose tolerance test was performed 
to observe glucose intolerance. The echocardiogram and invasive pressure 
measurement were used to evaluate cardiovascular function. Contractility of skeletal 
muscle was investigated through the isometric tension recording of extensor digitorum 
longus muscle (EDL) muscle initially, a single width was evaluated in vitro followed by 
the fatigue induction protocol. Results: Serum glucose was higher in ZDF rats during 
oral glucose tolerance test because after 60 min of glucose ingestion the level was 
187.3 ± 6.98 mg/dL when compared to ZL + vehicle group (148.1 ± 6.40 mg/dL, 
p<0.05) at the same time. The ZDF group treated with G1 reduced the intolerance of 
glucose because after 120 min the glucose level returned to normal (88.67 ± 5.4 
mg/dL). The ejection fraction decreased from 55.4 ± 2.1% (ZL + vehicle) to 45.9 ± 1.6% 
in ZDF + vehicle group (p<0.05) and recovered after treatment with G1 to 59.1 ± 4.8% 
(p<0.05). The filling pressure was increased from 16.5 ± 2.6 (ZL + vehicle) to 33.7 ± 5.2 
in ZDF rats (p<0.05) and after treatment with G1 decreased to 17.1 ± 3.0 (p<0.05). The 
systolic blood pressure (SBP) of 201.8 ± 21.59 mmHg (p<0.05) was higher in ZDF + 
vehicle when compared to ZL + vehicle of 161.6 ± 6.4 mmHg. However, the treatment 
with G1 decreased the SBP of ZDF group to 140.5 ± 5.3 mmHg (p<0.05). The time of 
contraction (ms) increased from 5.0 ± 0.3 to 13.2 ± 0.5 in the ZDF + vehicle which 
recovered after treatment with G1 to 5.4 ± 0.4 (p<0.05), indicating improvement of the 
calcium regulation in skeletal muscle. Muscle fatigue test was observed in EDL 
muscles and the force development (mN/cm2) at five minutes of the beginning of the 
test, was lower in ZDF + vehicle group than ZL + vehicle with 0.28 ± 0.10 and 0.46 ± 
0.09 respectively (p<0.05). Treatment with G1 improved the skeletal muscle 
contractility with force of 0.7 ± 0.1 (p<0.05). Conclusions: According to our results the 
G1, an agonist of GPER, could be used for the treatment of cardiac and skeletal 
dysfunction caused by type 2 diabetes Financial Supports CNPq, CAPES, FAPERJ, 
INCT-INOFAR. CEUA DFCBICB 042/15  
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06.063 Evaluation of sexual dimorphism and cardiovascular disease related to 
perinatal overweight in adult rats. Araújo GA, Farias RS, Marques EB, Rocha N, 

Scaramello CBV UFF 

Introduction: Postnatal early overnutrition can be induced by litter size reduction, 
which is an appropriate experimental model to study short- and long-term 
consequences of childhood obesity (Rodrigues et al. J Nutritional Biochem.22: 
109,2011). Male animals raised in small litter develop hyperphagia, obesity, 
hypertension and hyperinsulinemia in later life. However epidemiological data indicate 
sex differences in cardiovascular diseases such as primary hypertension (Sandberg & 
Ji, Biol Sex Differ.3:7,2012). The aim of this work was to investigate if perinatal 
overweight promotes gender-dependent changes about anthropometric, nutritional and 
cardiovascular status of male and female rats in adulthood. Methods: Rat pup litters 
were adjusted to 4 or 8 male (M) and female (F) animals per mother (1:1) on day 1 of 
life, originating Control (C) and Overweight (O) groups. After weaning (postnatal day 
21) they had free access to food/water, being assessed at postnatal day 150 
(CMxOM;CFxOF). Nutritional/anthropometrical analysis and functional assays (Tail-cuff 
plestimography, Ecocardiography and Maximal effort ergometer test) were performed 
according to Marques et al. (Int J Cardiol.181C:141,2015). Data were presented as 
mean ± SEM, analyzed by Student t test or Two-Way ANOVA test and considered 
statistically different if p<0.05(*). Results: Between postnatal days 14 -21, rats from 
decreased litter size presented higher body weight validating the proposed 
experimental model (p<0.05). No differences were observed about body weight gain 
(g) from postnatal days 21-150. Changes were observed about feed intake (CM = 2630 
± 161.3gxOM = 1576 ± 31.1g*/CF = 2037 ± 41.5gxOF = 1126 ± 23.7g*) and feed 
efficiency (CM = 0.150 ± 0.012xOM = 0.245 ± 0.010*/ CF = 0.101 ± 0.004xOF = 0.184 
± 0.003*). Abdominal/thoracic circumference ratio was different between males (CM = 
1.151 ± 0.013xOM = 1.210 ± 0.022*). Systolic blood pressure (mmHg) was modulated 
in males (CM = 126.5 ± 6.2xOM = 145.6 ± 4.9*) and in females (CF = 150.5 ± 2.9x OF 
= 125.0 ± 5.7*) but in a different manner. Changes about diastolic (CF = 66.0 ± 1.3xOF 
= 56.8 ± 1.5*) and mean blood pressure (CF = 95.4 ± 0.8x OF = 80.6 ± 2.5*) were also 
noticed between females. Echocardiographic studies have shown differences about 
intraventricular septum thickness (CM = 0.195 ± 0.009cmx OM = 0.227 ± 0.010cm*) 
and left ventricle posterior wall thickness (CM = 0.199 ± 0.006cmxOM = 0.230 ± 
0.010cm*), both in diastole, without changes about left ventricle mass and relative wall 
thickness between males. Left ventricle ejection fraction (CM = 88.08 ± 3.02%xOM = 
95.47 ± 1.35%*) and Fractional shortening (CM = 58.29 ± 3.27%xOM = 69.58 ± 
3.34%*) have also been changed. Neither males nor females have presented 
differences about exercise tolerance. Conclusions: Data have shown that perinatal 

overweight modulates food behavior. As feed efficiency (weight gain/feed intake) has 
been raised in overnourished males and females, it is suggestable that energy 
expenditure is increased in both but just males have presented a higher 
abdominal/thoracic circumference ratio. This observation may be related to catch down 
growth and to gender-dependent cardiovascular risk increase. Indeed, different of 
females, overnourished males have presented hypertension and changes in 
echocardiography compatible to concentric remodelling with indication of diastolic 
dysfunction. Financial Support: FAPERJ, CNPq, CAPES. The use of animals was 

approved by CEUA-UFF812/2016. 
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06.064 Combined therapeutic effect of the angiotensin converting enzyme 
inhibitor with resveratrol against cardiac damage consequent in renovascular 
hypertension. Carmo MFA1, Nowicki VF1, Alves CAC1, Rizzi E1, Ramalho LNZ2, 
Restini CBA1 1UNAERP – Biotecnologia, 2FMRP-USP – Patologia 

Introduction: The over activity of renin–angiotensin system is one of the most 
important trigger that leads to cardiovascular remodeling and fibrosis during the 
renovascular hypertensive two-kidney, one-clip (2K1C) model by oxidative-stress-
mediated mechanisms. The antihypertensive and cardiovascular protective effects of 
angiotensin converting enzyme inhibitors (ACEi), such as captopril (CAP) are already 
known. Resveratrol (RESV), presents recognized antioxidant properties, improves the 
vasoprotective effects promoted by ACEi on aortic remodeling and fibrosis during 2K-
1C hypertension due to synergic mechanisms involving antioxidant actions and nitric 
oxide generation. We hypothesize the RESV added to the ACEi therapy improves the 
reduction on the cardiac tissue damage. Our main objective was to evaluate 
parameters that indicate the benefits of combined treatment with RESV and CAP in 
cardiac remodeling observed in 2K-1C rats. Methods: Male Wistar rats were submitted 
to 2K-1C or Sham procedures. Six weeks after the surgery systolic blood pressure 
(SBP) was measured by indirect tail-cuff plethysmography. 2K1C rats were considered 
hypertensive when presenting SBP higher than 160 mmHg and underwent RESV (20 
mg/kg), captopril (CAP 12 mg/kg), or RESV (20 mg/kg) combined with CAP (12 mg/kg) 
treatment for 3 weeks. Nine weeks after surgery at the end of treatments, rat SBP was 
measured again, and hearts were collected for measurements of the Cardiac index 
(heart weight / body weight – mg/g) and for histological assays with hematoxylin/eosin 
to evaluate cardiac remodeling. Results: SBP was increased in 2K-1C (186 ± 
29mmHg) compared to the sham group (134 ± 14mmHg, P<0.05). RESV and 
RESV+CAP promoted similar slight reduction on SBP (RESV reduced from 184.3 ± 
22.9mmHg to 153.3 ± 23.9mmHg and RESV+CAP reduced from 186.5 ± 33.5mmHg to 
154.8 ± 26.3mmHg). The cardiac index was statistically reduced under RESV 
treatment (3.3 0.1mg/g) and RESV+CAP (3.1 0.0mg/g) compared to non-treated 
(4.0 0.3mg/g). CAP treatment didn?t reduce cardiac index (p>0.05).The histologic 
analysis showed significant reduction in cardiomyocyte width (uM) in RESV (56.1 1.4, 
n = 7) and RESV+CAP (58.6 1.4, n = 7) and CAP group (60.5 ± 0.42, n = 6) when 
compared to 2K-1C non-treated (96.4 0.5, n = 7). Conclusion: The cardiac 
hypertrophy observed in renovascular hypertension involves mechanisms of damage 
sensitive to RESV. The oral treatment with resveratrol presents potential benefit alone 
or in a combination with captopril. Financial Support CNPq-PIBIC/Unaerp Process 
number by the ethics committee on the use of animals (CEUA) – nº 08/2016  
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06.065 Primary cultured endothelial cells from veins are reactive to Angiotensin 
II. Assunção HCR, Trindade M, Bertolino J, Torres TC, Fernandes L Unifesp-Diadema 

– Ciências Farmacêuticas 

Introduction: Endothelium modulates vascular functions by generating prostaglandins 
(PGI2 and PGH2) and nitric oxide (NO), among other factors. We established primary 
cultures of endothelial cells from Vena Cava (VC) and Portal Vein (PV) of rats, 
targeting their ability to produce these factors in response to Angiotensin II (Ang II). 
Methods: Wistar male rats (n = 8-10) were used (CEUA UNIFESP 4208150216; 
1882230216). Inferior VC and PV segments were dissected, sectioned in the 
longitudinal direction and plated with the endothelial face turned down. Tissues were 
covered with DMEM (20% FBS, 10 mL/L penicillin/streptomycin), pH 7.4, and kept in a 
5% CO2 incubator at 37°C. Explants were removed after 5 days and the migrated 
endothelial cells were sub-cultured. Experiments were performed between 4th-6th 
passages. By using immunofluorescence, cells were stained for von Willebrand Factor 
(vWF), endothelial NO synthase (eNOS), AT1 and AT2 receptors. Expression of vWF, 
eNOS and COX-1 / COX-2 was determined by Western blot. Cultures were treated with 
Ang II [1uM] (20 minutes), and levels of PGH2 and PGI2 were determined in the 
supernatants by ELISA (ng/mL). The NO production was determined in cultures treated 
with Ang II [1µM] (10 minutes), in the presence or absence Losartan or PD-123,319 
[1µM]. For this, cells were incubated with the fluorescent dye DAF-2DA and analyzed in 
an automated fluorescent cell counter LUNA-FL [arbitrary units (a.u.)]. Results: After 5 
days, endothelial cell migration was detected surrounding the veins explants. The 
highest number of viable cells in culture was observed at 6 th passage. From this 
moment, both cultures entered in senescence, which lasted until 8th passage. Cells 
were positively stained for vWF, eNOS, AT1 and AT2 receptors. Blots revealed a 
consistent expression of eNOS and vWF in both cultures. PGH2 basal levels were 
similar between VC (0.75 ± 0.04) and PV samples (0.76 ± 0.02). These values were 
significantly enhanced by Ang II in VC (1.00 ± 0.07*) and PV cells (1.13 ± 0.07*) (n = 5-
6). At basal conditions, PGI2 levels were higher in PV (35.10 ± 1.27*) when compared 
to VC cells (29.12 ± 1.24). Ang II increased PGI2 release in VC (36.50 ± 1.89*), with no 
further effect on PV cells (n = 5-6). COX-1 and COX-2 appeared at a 72 KDa band in 
all samples, with no differences between groups (n = 4). Basal NO production was 
observed in VC (485.7 ± 15.06) and PV cells (500.5 ± 15.75). Ang II had no effect on 
NO levels produced by PV (500.8 ± 21.29), but induced a significant increase in the VC 
cultures (539.6 ± 10.11*) (n = 5-7). This enhancement was markedly reduced by 
Losartan (10.19 ± 5.95*) and PD-123,319 (6.57 ± 2.24*) (n = 4-6). (*P<.05) 
Conclusion: Cultured venous endothelium from rat VC and PV produces detectable 
amounts of PGH2, PGI2 and NO. Ang II can significantly modify the release of these 
factors. These observations point to an important role of the Renin Angiotensin System 
in controlling venous tone, and may be relevant in all pharmacological approaches 
related to Ang II blockade. Moreover, the present study provides a simple and efficient 
method for cultures of primary venous endothelial cells, enabling further investigation of 
endothelium physiology in different venous territories. Supported by CAPES, FAPESP 
(14/18760-4; 15/23584-3)  
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06.066 Effect of PDE9 Inhibitor (BAY 73-6691) on the contractile response of 
cavernous smooth muscle of heart failure rats submitted to treatment with 
tadalafil. Janussi SC, Tartarotti SP, Mora AG, Andrade DR, Barbosa JWP, Priviero F, 
Claudino MA USF – Multidisciplinary Research 

Introduction: Heart failure (HF) results in changes that compromise the sexual health 
of the patient. Epidemiological data demonstrate that 85% of HF patients report some 
episode of erectile dysfunction (ED). Currently a pharmacological option for the 
treatment of ED are the phosphodiesterase-5 inhibitors (IPDE5), however, these has 
only moderate beneficial effects, since a complete satisfactory response is not obtained 
in all patients. OBJECTIVE: The aim of the present study was evaluate the role of the 
phosphodiesterase-9 inhibitor (BAY 73-6691) in the regulation of the contractile 
mechanism in the cavernous smooth muscle of HF rats submitted to treatment with 
Tadalafil. Methods: Male Sprague-Dawley rats (250-300g) were submitted to the 
aortocaval fistula model for induction of HF. After 8 weeks of surgery the animals were 
divided into 4 groups for the treatment: SHAM and HF groups (which received 0.9% 
saline solution, daily), and Tadalafil and HF Tadalafil groups (treated with Tadalafil 
5mg/daily for 4 weeks). In order to validation HF model and to evaluate cardiac 
function, the animals underwent transthoracic echocardiography. Cumulative 
concentration-response curve to phenylephrine (PE; 10nM-100μM) and neurogenic 
contractile responses induced by electrical-field stimulation (EFS; 1-32Hz) was 
obtained in cavernous smooth muscle, both in the presence or absence of BAY 73-
6691. Results: After 12 weeks, there was an increase in LV mass and a decrease in 

ejection fraction in HF group when compared to the Sham group (p <0.05). However, in 
the HF Tadalafil group, the treatment was able to restore the ventricular function and 
decrease LV mass (p <0.05). In the evaluation of contractile mechanisms, both 
neurogenic contraction and contractile response to PE were increased in the HF group 
when compared to the Sham group (p <0.05). However, the treatment with tadalafil 
restored adrenergic hypercontractility in the HF Tadalafil group (p <0.05). In addition, 
the in vitro addition of BAY 73-6691 reduced cavernous hypercontractility, both for 
neurogenic response in response to EFS and for PE contraction in all groups analyzed 
(p <0.05). A significant reduction in the contractile mechanism was observed in animals 
with HF (66%; P <0.05) and an additive effect in animals with HF treated with tadalafil 
(48%; P <0.05). Similar effect was observed in the contractile cavernous response in 
response to PE in the presence of BAY 73-6691. Conclusion: Thus, BAY 73-6691 (in 

vitro) promoted reduction of adrenergic hypercontractility in the cavernosal muscle of 
HF animals and showed to have an additive effect on the contractile mechanism 
reduction of cavernosal muscle of animals previously treated with Tadalafil. Key words: 
Erectile Dysfunction; PDE9 inhibitor; Cavernous Muscle; Heart Failure. Financial 
Support: FAPESP Number of the approval process on the Ethics Committee for 
Experimental Research of the São Francisco University: USF protocol number 
001.06.11  
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06.067 Novel inhibitor of MAPK decreases ventricular dysfunction induced by 
pulmonary hypertension in rats. Fernandes G1, Silva MMC1, Silva AMS1, Freitas 

RCN1, Marinez ST2, Alencar AKN1, Amaral M1, Lima LM1, Fraga CAM1, Barreiro EJ1, 
Sudo RT1, Zapata-Sudo G1 1UFRJ, 2UFF 

Introduction: Pulmonary hypertension (PH) is a highly debilitating disease with few 
options of treatment. This work investigated the effect of a new N-acylhydrazone 

derivative (LASSBio-1824), which is an inhibitor of MAPK, in rats with monocrotaline 
(MCT)-induced PH. Methods: The study carried out in the Institute of Biomedical 
Sciences, Drug Development Program, Federal University of Rio de Janeiro, was 
approved according to the ethics and research committee under number DFBCIB059. 
Male Wistar Kyoto rats received a single intraperitoneal injection of MCT (60 mg/kg) for 
PH induction. Experimental groups were: control, MCT + vehicle (dimethylsulfoxide), 
and MCT + LASSBio-1824 (20 m/kg/day i.p.). Animals were treated with vehicle or 
LASSBio-1824 for 14 days after the onset of disease (n = 5 per group). Transthoracic 
echocardiography was performed to access cardiac function and structure. Right 
ventricular systolic pressure (RVSP) and right ventricle (RV) index of hypertrophy such 
as the ratio of RV to tibial length (RV/TL) were analyzed. In vitro acetylcholine (ACh) 
maximal relaxation was measured in isolated pulmonary arteries from experimental 
groups to assess the endothelial function after PH development. Results: Pulmonary 
acceleration time (PAT) (ms) was reduced from 42.4 ± 0.9 (control) to 22.5 ± 2.07 in 
MCT + vehicle group (P < 0.05) and restored to 32.98 ± 1.71 in MCT + LASSBio-1824 
group (P < 0.05). PH increased the RV free wall thickness (mm) from 0.50 ± 0.01 
(control) to 1.12 ± 0.19 (P < 0.05) but after treatment with LASSBio-1824 it was 
reduced to 0.66 ± 0.06 (P < 0.05). RV/TL (mg/mm) was increased from 68.0 ± 0.1 
(control) to 100.4 ± 11.2 in the group of MCT + vehicle (P < 0.05) and decreased to 
63.87 ± 10.52 in MCT + LASSBio-1824 group (P < 0.05). The maximal relaxation (%) 

induced by ACh in pulmonary artery was significantly reduced from 62.8 ± 1.5 (control) 
to 16.1 ± 2.1 in the animals with PH (P < 0.05) indicating the endothelial dysfunction. 
Despite of the treatment with LASSBio-1824, maximal relaxation was not totally 
recovered with Ach-induced relaxation of 27.8 ± 10.1 %. Conclusion: LASSBio-1824 

was effective to reverse the RV dysfunction, in male rats with PH, a finding that may 
have important implications for ongoing clinical evaluation of new drugs for the 
treatment of the disease. Financial Support: CNPq, FAPERJ, CAPES, INCT-INOFAR, 
PRONEX Keywords: pulmonary hypertension, right ventricular dysfunction, 

echocardiography. 
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06.068 Endotoxemia in rats chronically treated with Fluoxetine. Moreira CM, 
Linder AE UFSC – Farmacologia 

Introduction: Sepsis is a serious disease, being one of the main causes of death in 
Intensive Care Units . Among the symptoms observed in patients with septic shock is 
hypotension, which is usually refractory to the administration of vasopressor agents 
such as noradrenaline (1). During sepsis, there is platelet activation and aggregation 
(2). Platelets are the largest stock of peripheral serotonin (5-hydroxytryptamine; 5-HT). 
Much is studied about the effects of serotonin on the cardiovascular system, especially 
on its possible involvement in blood pressure control (3,4). 5-HT when administered 
chronically in rats reduces blood pressure in these animals (5). Fluoxetine is a widely 
used antidepressant that increases serotonin levels. Our study tested the hypothesis 
that chronic treatment with fluoxetine worsens the septic syndrome, promoting a further 
reduction of blood pressure. Methods: For this purpose, 32 Wistar rats were used. The 
animals were treated with fluoxetine or vehicle (Hazelnut spread with cocoa) for 14 
days prior to receiving lipopolysaccharide (LPS) for induction of endotoxemia. Two 
additional groups treated with fluoxetine or vehicle received no LPS, but its vehicle 
(phosphate buffer saline: PBS). All animals studied were submitted to measurements 
of systolic blood pressure (SBP) by tail plethysmography at different times. Results: 

The group of rats treated with LPS but no fluoxetine for 14 days presented a significant 
decrease in SBP 3, 6, 9 and 12 h after administration of LPS. Animals that received 
LPS after treatment with fluoxetine also showed a significant fall in SBP, but at times of 
6, 9, 12, 24, 48, 72 and 96 h after LPS. Animals that did not receive LPS had no 
statistically significant changes in blood pressure at any of the times studied. 
Conclusion: In the present study, we conclude that treatment with fluoxetine 
prolonged the fall in blood pressure of endotoxemic rats, which may contribute to the 
worsening of the septic condition. It is important to emphasize that actually the use of 
antidepressants is abundant and its prescription often indiscriminate. Concomitantly, 
the incidence of sepsis is also increasing. It is necessary to look more closely at the 
abusive use of antidepressants and their effects when used for a long time, especially 
in what it entails for the cardiovascular system. References: 1) Henkin et al., Scientia 
Medica 19: 135, 2009; 2) Stoppelaar et al., Thromb. Haem. 112: 666, 2014; 3) Ni and 
Watts, Clin. Exp. Pharmacol. Physiol. 33: 575, 2006; 4) Linder et al., J. Pharmacol. 
Exp. Ther. 323: 415, 2007; 5) Diaz et al., J. Pharmacol. Exp. Ther. 325: 1031, 2008. 
Supported by FAPESC/CNPq. Approved by Institutional Animal Research Ethical 
Committee Protocol CEUA 4181170516. 



70 
 

06.069 Nitrite treatment with a non-antihypertensive effect improves 
cardiovascular responses to bradykinin in renovasclar hypertension. Blanco 

ALF1, Oliveira-Paula GH2, Angelis CD1, Portella RL2, Tanus-Santos JE2 1FCM-Unicamp 
– Farmacologia, 2FMRP-USP – Farmacologia 

Introduction: It is known that nitrite treatment at a dose of 15 mg/kg exerts 
antihypertensive and antioxidant effects in two kidney, one clip (2K1C) hypertensive 
rats and that is associated with increased nitric oxide (NO) bioavailability in tissues and 
decreased oxidative stress, which in turn improve NO bioactivity. Bradykinin activates 
B2 receptors, which lowers blood pressure. It is not known whether a low dose of 
nitrite, without antihypertensive effects, could improve the blood pressure responses to 
bradykinin and, therefore, the aims of this study is to evaluate the blood pressure 
responses to bradykinin in hypertensive rats treated with sodium nitrite 1mg/kg. 
Methods: Tail systolic blood pressure (SBP) of 2K1C and sham rats was assessed 
weekly. After two weeks of hypertension, sham and 2k1c were organized randomly in 
two different types of treatment: oral veihicle or nitrite 1mg/kg given daily for one week. 
Animals of all groups were then subjected to invasive blood pressure measurements in 
response to increasing doses of bradykinin (0.1 ug/kg – 10 ug/kg i.v) Results: Systolic 
Blood Pressure (SBP) was significantly higher in 2K1C rats compared with sham rats 
two weeks after surgery. No differences were observed in the SBP between the 
treatments of 2K1C groups (SBP in 2K1C, vehicle-treated = 205 ± 3 mmHg, n = 5 
versus in 2K1C treated with nitrite = 207 ± 3 mmHg, n = 6; P>0.05). Nitrite treatment 
increased the mean arterial blood pressure (MAP) responses to bradykinin from -20 ± 9 
mmHg, n = 5 to -32 ± 7 mmHg (n = 6) (P<0.05) in response to the bradykinin 10 ug/kg 
intravenously. In addition, no significant differences were found in sham-operated rats 
with respect to the responses to bradykinin. Conclusion: These results show that 
nitrite treatment improves the vascular responses to bradykinin when used at a low 
dose (1 mg/kg), and suggest that nitrite may improve vascular function. Finnancial 
support: Capes. This study was approved by the Institutional Animal Care and Use 
Committee of the Faculty of Medicine of Ribeirao Preto, University of Sao Paulo 
(Process 134/2017)  
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06.070 Impairment in vascular relaxation caused by treatment with paracetamol 
is improved after exercise training in rats. Ribeiro MTL, Ayres JC, Porto HKP, 

Rocha ML UFG – Farmácia 

Introduction: Paracetamol (PAR) is one of the most consumed drugs in the world; 
however its indiscriminate use causes severe organ damages. Early studies have 
shown the several hepatic and kidney damages after treatment with PAR. The 
probable mechanism of these damages is the high oxidative stress induced by PAR, 
either in high dosages or due long expositions. Due this fact and knowing that exercise 
training is able to reduce the oxidative stress mainly in cardiovascular system, this work 
aimed to evaluate the possible vascular dysfunction caused by chronic treatment with 
PAR in isolated arteries from rats and if training exercise could reverse impaired 
vascular relaxation after PAR treatment. Methods: Male rats (210 ± 30g) were divided 
in 3 groups (n = 7). One group was exposed to a dosage of 400mg/Kg/day of PAR in 
drinking water for 14 days. The exercise training comprised swimming 1h/day, 5 
days/week, for 6 weeks (plus PAR treatment on last 2 weeks). The control group 
received only drinking water with no PAR and no exercise. The arterial pressure was 
constantly verified by tail-cuff method. On the 15th day, the rats were euthanized, the 
thoracic aorta was removed, cleaned, sectioned in rings (~4mm) and set up to 
isometric recordings in an organ bath. The endothelium of some arteries was 
mechanically removed. After stabilization (50 min, resting tension of 1,5 g), cumulative 
concentration-effect curves for phenylephrine (E-, 0.1 nM to 10 µM), ACh (E+, 0.1 nM to 
10 µM) and sodium nitroprusside (SNP) (E-, 0.1 nM to 1 µM) were carried out. Results: 

The level of blood pressure remained unchanged after treatment with PAR or PAR plus 
exercise (PAR+Exerc). The vascular contraction induced by phenylephrine was similar 
among groups: control (2.39 ± 0.27g), PAR (2.46 ± 0.25g) and PAR+Exerc (2.28 ± 
0.19g). The endothelium dependent relaxation induced by ACh was impaired (p<0.001) 
in PAR group (58.2 ± 4.9%) as compared to control group (100.3 ± 4.1%, n = 8). The 
exercise training significantly (p<0.001) improved the vascular relaxation to ACh 
(PAR+Exerc: 102.8 ± 7.4%). The relaxation induced by SNP presented impaired 
potency in PAR group (pD2: 6.5 ± 0.2, n = 7) as compared to control group (pD2: 7.8 ± 
0.4, n = 8). The exercise training significantly (p<0.01) improved the potency to SNP 
after treatment with PAR (pD2: 7.4 ± 0.7). Conclusion: These findings showed that 
chronic treatment with PAR caused impairment in the vascular relaxation dependent 
and independent of endothelium. This vascular dysfunction was reversed after exercise 
training. Financial support: CNPq and FAPEG. Research approval by Animal Research 
Ethical Committee (CEUA/UFG: protocol 083/2016). 
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06.071 Oral and venous farnesol reduces blood pressure in rats. Nunes ASS1, 
Carvalho GD2, Mendes MB2, Ribeiro AMB2, Quintans-Junior LJ3, Oliveira AP4 1UFPI – 
Farmacologia, 2Renorbio – Biotecnologia, 3UFS – Fisiologia, 4UFPI – Biofísica e 
Fisiologia 

Introduction: Farnesol (3,7,11-Trimethyl-2,6,10-dodecatrien-1-ol), is a hydrophobic 
sesquiterpene with 3 units of isoprene and present in many essential oils 
(NAVARATHNA, et al., 2007; OLIVEIRA-JÚNIOR, et al., 2013). Terpenes have been 
highlighted by their activity on the cardiovascular system, proven by pharmacological 
tests that demonstrate their relaxing, hypotensive and heart rate (HR) activity 
(BASTOS, et al., 2010). The aim of the study is the investigation of the hypotensive 
effect of farnesol in normotensive rats. Methods: Male Wistar rats (250- 350 g) were 
used for all experiments (Animal Research Ethics Committee/UFPI n°. 316/2017). In 
study for the assessment of the hypotensive effect of the farnesol, the polyethylene 
catheters were inserted in the aorta artery and inferior vena cava for the measurement 
of the mean arterial pressure (MAP) and HR. When intragastric administration was 
performed, only one cateter was implanted in the abdominal aorta. Blood pressure was 
measured after 24 hours (transducer - Stantham P23 ID, Gould, Cleveland, OH, USA - 
AQCAD 2.3.9 software (AVS Project, São Paulo, SP, Brazil)). Farnesol was 
intravenously administrered at doses of 6, 12.5 and 25 mg/kg. In another experiment 
series, the animals were divided into 02 groups: the first group received saline 
(1ml/100g, b.w.), and second one received farnesol (100 mg/kg, p.o.). The values of 
MAP and HR were registered ranging to 0 to 210 minutes, at intervals of 30 minutes, 
where the time-responsive ratio was observed. All values were expressed as mean ± 
S.E.M. Values were considered significant at p<0.05 by unpaired Student’s T-test on 
GraphPaad Prism (v. 6.0). Results: The oral administration of farnesol (100 mg/kg) 
resulted in a time-dependent blood pressure reduction, with a maximum reduction of 
15% in 180 minutes, without significantly alteration in HR, returning to baseline after 
210 minutes. The intravenous administration at doses of farnesol (6, 12.5 and 25 
mg/kg) reduces mean arterial blood pressure (MAP; -16.1 ± 2.3; –36.4 ± 4.7*; –44.2 ± 
5.4*mmHg; respectively, *p<0.05 versus control sodium nitroprussiate/SNP –22.7 ± 2.6 
mmHg) and increased heart rate (HR in bpm; 35.27 ± 1.1*; 35.43 ± 2.4*; 34.37 ± 3.0*, 
respectively; *p<0.05 vs control/SNP 13.9 ± 1.2 bpm). The blockade of the enzyme 
NO-sintase with (L-NAME 20mg/kg, i.v.) did not affect the farnesol response on the 
MAP and HR. Conclusion: In conclusion, farnesol induces hypotension and 

tachycardia in normotensive rats, probably not involving the nitric oxide dependent 
pathway. In addition, other tests are being carried out to determine how farnesol acts 
on the cardiovascular system, especially its hypotensive effect. Financial Support: 
UFPI/CAPES and FAPEPI.  
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06.072 Verapamil decreases matrix metalloproteinase-2 activity and renovascular 
hypertension-induced cardiac hypertrophy. Mendes AS, Neves EVN, Tanus-Santos 

JE, Castro MM FMRP-USP 

Introduction: The chronic hemodynamic overload-induced cardiac hypertrophy (CH) is 
characterized by thickening of the left ventricle walls and hypertrophy of the 
cardiomyocytes and interstitial tissue. The increased activity of calpain-1 and matrix 
metalloproteinase(MMP)-2 were shown in different models of arterial hypertension 
models and possess relationship with the pathophysiologic changes shown in CH. One 
the other hand, MMP-2 activity can be positively modulated by activation of calpain-1 in 
aortas of old rats. The objectives here are to analyze whether calpain-1 contributes for 
activation of MMP-2 in the heart and whether this mechanism results in chronic cardiac 
changes in the CH. Methods: Two kidney-one clip (2K1C) hypertensive male Wistar 
rats (180-200g) and their respective controls (Sham) were orally treated with verapamil 
(VRP), a L-type calcium channels blocker (LCCB, 8mg/kg/bid), or vehicle during 8 
weeks. The LCCB reduces the intracellular concentration of calcium, thus decreasing 
the activation of calpain-1, and then may modulate the activity of MMP-2. Systolic 
blood pressure (SBP) was monitored in the rats during 10 weeks of hypertension. Left 
ventricle (LV) was analyzed by histology to evaluate thickening of ventricle. MMP-2 
activity was analyzed by gelatin zymography. Hearts were submitted to functional 
evaluation by Langendorff and MILLAR intraventricular catheterization (MIVC). All the 
protocols were approved by Ethical Committee in Animal Research of Ribeirao Preto 
Medical School (43/2017). Results: After 10 weeks, the systolic blood pressure had 

sustained increase and treatment with VRP was not able to decrease it in any time of 
hypertension (Sham: 120.80 ± 5.43; Sham+VRP: 116.35 ± 3.29; 2K1C: 208.68 ± 7.37; 
2K1C+VRP: 211.01 ± 6.77, n = 9-10, p<0.01 2K1C vs Sham). The body weight did not 
present significant changes between the groups. Hypertensive group had significant 
increases ventricle/body weight ratio (VW/BW) when compared to sham and treatment 
with VRP did not alter this ratio (Sham: 3.16 ± 0.08; Sham+VRP: 3.13 ± 0.10; 2K1C: 
4.98 ± 0.55; 21KC+VRP: 4.28 ± 0.18, n = 5-8, p<0.01 2K1C vs Sham). However, 
analysis of ventricle thickening showed that VRP is able to revert CH-induced pressure 
overload (Sham: 2.33 ± 0.14; Sham+VRP: 2.54 ± 0.16, 2K1C: 2.94 ± 0.24; 2K1C+VRP: 
2.25 ± 0.16, n = 4-8, p<0.05 2K1C vs all groups). It was observed increased 64kDa 
form of MMP-2 activity in 2K1C rats when compared to sham groups and VRP reverted 
it (Sham: 0.019 ± 0.003; Sham+VRP: 0.018 ± 0.005; 2K1C: 0.045 ± 0.009; 2K1C+VRP: 
0.023 ± 0.005, n = 5-6, p<0.05 2K1C vs all groups). Cardiac contractility (dP/dt 
maximum) and relaxation (dP/dt minimum) indexes of 2K1C group suggests cardiac 
dysfunction when compared to controls groups, but the dose of VRP is not able to 
revert it (MIVC: Sham: -5725 ± 1049; Sham+VRP: -3741 ± 459; 2K1C: -8617 ± 1644; 
2K1C+VRP: -8568 ± 1139, n = 3-7, p<0.012 2K1C vs Sham). Data obtained by 
Langendorff methodology corroborated with the cardiac dysfunction showed by MIVC 
in hypertensive animals. Conclusion: Increased MMP-2 activity (64kDa form) seems 
to be involved with renovascular hypertension-induced cardiac hypertrophy. Verapamil 
administration suggest that MMP-2 may be regulated by calcium or calcium-dependent 
proteases, such as calpain-1. Financial Support: CNPq, FAPESP. 
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06.073 Potent antiplatelet and anti-inflammatory effects of simvastatin in 
hypercholesterolemic rats: pivotal roles of cyclic nucleotides and p38 mitogen-
activated protein kinase. Motta NAV1, Lima GF1, Lopes RO1, Mendes ABA1, Brito 
FCF1 1UFF – Farmacologia e Fisiologia 

Introduction: - Atherosclerosis is described as a chronic process closely related to 
inflammatory and proliferative responses of the endothelium after injury (Ross RN, Engl 
J Med., 340(2): 115-26, 1999). Statins have been widely used to reduce cardiovascular 
risk. In addition, recent studies on its pleiotropic effects reveal that these drugs have 
many additional anti-atherogenic effects, including antiplatelet activity (Oesterle A, Circ 
Res., 120 (1): 229-43, 2017). Platelet activation is relevant to a variety of coronary 
heart diseases. The mechanisms may be partly related to modulation of cyclic 
nucleotides. However, the details of the signaling pathway by which simvastatin inhibits 
platelet activation in hypercholesterolemic rats have not yet been completely 
established. The aim of this study was to systematically examine the detailed 
mechanisms of simvastatin in preventing platelet activation in vivo. Methods: - The 
animal protocols were approved by the Ethics Committee for Experimental Research of 
the Federal Fluminense University (CEUA/UFF 858/2016). Male Wistar rats (180-230g) 
were divided into three groups (n = 10, for each group): control group (C) fed standard 
chow diet, hypercholesterolemic diet (HC) and HC + simvastatin (HC+SIMV) group, fed 
a hypercholesterolemic diet. At 31º diet day, was performed the chronic treatment with 
simvastatin (10mg/kg/day) once daily, totalizing 15 days of treatment. The animals 
were euthanized by ketamine and xylazine anesthesia. Blood samples were collected 
from each animal and the platelets were isolated to biochemical and molecular 
analysis. Data were analyzed using one-way ANOVA followed by a post-hoc Bonferroni 
Multiple Comparison Test, p<0.05. Results: The hypercholesterolemic diet increased 
serum lipid profile and malondialdehyde levels in the HC group. Simvastatin reduced 
these levels (p≤ 0.05), demonstrating its lipid lowering and antioxidant role. 
Furthermore, the hypercholesterolemic diet increased collagen-stimulated platelet 
aggregation, interleukin 6 (IL-6) in serum (HC:110.7 ± 5.45 x C:41.32 ± 1.25 pg/ml), 
thromboxane A2 (TxA2) (HC:360.20 ± 9.18 x C:259.3 ± 20.44 pg/1.2 x 108 platelets) 
formation, decrease of cAMP (HC:85.05 ± 3.19 x C:95.43 ± 1.49 pmol/1.2 x 
108platelets) and cGMP (HC:20.34 ± 3.41 x C: 120.00 ± 9.73 pmol/1.2 x 108platelets) 
levels. Simvastatin inhibited collagen-stimulated platelet aggregation, IL-6 (64.36 ± 
6.80 pg/ml) levels, TxA2 (291.80 ± 7.40 pg/1.2 x 108platelets) formation and 
phospholipase C (PLC)γ, protein kinase C (PKC) and p38 mitogen-activated protein 
kinase (MAPK) phosphorylation in platelets of hypercholesterolemic rats (p<0.05). 
Simvastatin markedly increased cAMP (97.83 ± 3.12 pmol/1.2 x 108platelets), cGMP 
(141.3.56 ± 2.66 pmol/1.2 x 108platelets) levels, eNOS phosphorylation and PKG 
protein expression. Conclusion: The most important findings of this study demonstrate 
for the first time that simvastatin possesses potent antiplatelet and anti-inflammatory 
activity, which may envolve activation of the eNOS/NO-cGMP/PKG pathway, resulting 
in inhibition of the PLCγ-PKC-p38 MAPK-TxA2 cascade, and finally inhibition of platelet 
aggregation. This study provides a new insight of antiplatelet mechanisms of 
simvastatin to explain its clinical protective effect in coronary heart diseases. Financial 
support – CNPq, CAPES, PROPPI-UFF, FAPERJ.  
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06.074 Prolonged diuretic and saluretic effect of nothofagin in normotensive and 
hypertensive rats. Souza P, Mariano LNB, Boeing T, Almeida CLB, Silva LM, 

Cechinel-Filho V, Andrade SF Univali – -Ciências Farmacêuticas 

Introduction: Active constituents from natural origin have long been used for the 
treatment of patients suffering from cardiovascular and renal diseases. This study 
therefore aimed to investigate the prolonged diuretic and saluretic properties of 
nothofagin, a dihydrochalcone isolated from Leandra dasytricha (A. Gray) Cogn. leaves 
in rats. Methods: Male Wistar normotensive (NTR) and spontaneously hypertensive 
rats (SHR) were orally treated, once a day, with vehicle (distilled water; 1 ml/kg), 
hydrochlorothiazide (HCTZ; 10 mg/kg) or nothofagin (NOT; 1 mg/kg). The cumulative 
diuretic index, urinary electrolytes excretion (Na+, K+ and Cl-), pH and density were 
measured each 24 hours. On the last day of the experiment (7th day), blood and 
kidney samples were collected for biochemical and molecular analyzes. Results: The 
urinary volume of both NTR and SHR were significantly increased with the treatment 
with NOT (from the second to the seventh day of treatment), which was associated with 
augmented levels of urinary excretion of Na+ and Cl-, without any changes on K+ 
excretion (unlike HCTZ, which is classically recognized for its effects on increasing 
urinary K+ loss). HCTZ reduced Ca2+ excretion in urine from NTR and SHR groups, 
while Ca2+ content remained unchanged in urine from NOT-treated rats. None of the 
treatments modified urinary pH or density values. Importantly, neither the NOT nor the 
HCTZ caused any change in body weight following the dose-repeated treatment, and 
also did not provoke an electrolytic disturbance, since the plasma levels of the main 
electrolytes (Na+, K+, Cl- and Ca2+) were unchanged. In addition, the weight of organs 
(kidney, liver, spleen, lung and heart) assessed at the end of the experiment, was not 
affected by any of the treatments. Regarding the renal analyzes, when compared with 
the vehicle-treated NTR group, the activity of superoxide dismutase (SOD) and the 
reduced glutathione (GSH) levels in kidney homogenates of the SHR group were 
decreased, while the generation of lipid hydroperoxides were significantly increased. 
The daily treatment with NOT was able to restore the GSH levels and SOD activity, as 
well as reduced the lipoperoxidation in the kidney homogenates obtained from SHR 
animals, which together suggest a possible antioxidant and renal protective effect of 
this compound. Finally, not significantly augmented the levels of nitrite, a marker of 
nitric oxide production, in the plasma obtained from SHR when compared with the 
vehicle-treated only group. Conclusion: This study revealed the prolonged diuretic and 

saluretic effect of nothofagin in normotensive and hypertensive rats. Our data also 
showed the renal protective effects of nothofagin by the improvement of antioxidative 
capacity, as well as by the augmented bioavailability of plasma nitric oxide in the 
hypertensive group. Nothofagin, may be a potential candidate for the development of 
new strategies for the management of cardiovascular and renal disorders. Research 
support: CNPq, CAPES, FAPESC and UNIVALI. Authorization from CEUA/UNIVALI: 
045/16. 
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06.075 Simvastatin improves endothelial function in hypercholesterolemic rats: 
role of endothelial nitric oxide synthase phosphorylation and NF-κB inhibition. 

Motta NAV1, Lima GF2, Lopes RO2, Mendes ABA1, Marques EB1, Scaramello CBV1, 
Brito FCF3 1UFF, 2UFF – Farmacologia Experimental, 3UFF – Fisiologia e 
Farmacologia 

Introduction: - Atherosclerosis is described as a chronic process closely related to 

inflammatory and proliferative responses of the endothelium after injury (Ross RN, Engl 
J Med., 340(2): 115-26, 1999). Statins have been widely used to reduce cardiovascular 
risk, with lipid-reducing properties. In addition, recent studies on its pleiotropic effects 
reveal that these drugs have additional anti-atherogenic effects (Oesterle A, Circ Res., 
120 (1): 229-43, 2017). The mechanisms may be partly related to modulation of eNOS 
through multiple mechanisms. However, the details of the signalling pathway by which 
simvastatin mitigates the endothelial injury in hypercholesterolemic rats have not yet 
been completely established. The aim of this study was to systematically examine the 
simvastatin mechanisms in the improvement of endothelial function in 
hypercholesterolemic rats. Methods: The animal protocols were approved by the 
Ethics Committee for Experimental Research of the Federal Fluminense University 
(CEUA/UFF 858/2016). Male Wistar rats (180-230g) were divided into three groups (n 
= 10, for each group): control group (C) fed standard chow diet, hypercholesterolemic 
diet (HC) and HC + simvastatin (HC+SIMV) group, fed a hypercholesterolemic diet. At 
31º diet day, was performed the chronic treatment with simvastatin (10mg/kg/day) once 
daily, totalizing 15 days of treatment. The animals were euthanized by ketamine and 
xylazine anesthesia. Blood samples were collected from each animal and the aortas 
were used to functional, biochemical and molecular analysis. Data were analyzed using 
one-way ANOVA followed by a post-hoc Bonferroni Multiple Comparison Test, p<0.05. 
Results: The hypercholesterolemic diet increased serum lipid profile and aorta 

malondialdehyde levels in the HC group. Simvastatin reduced these levels (p≤ 0.05), 
demonstrating its lipid lowering and antioxidant role. Furthermore, the 
hypercholesterolemic diet increased systolic blood pressure (SBP) (p<0.05), IL-6 in 
serum (HC:110.7 ± 5.45 x C:41.32 ± 1.25 pg/ml), thromboxane A2 (TxA2) (HC:360.20 
± 9.18 x C:259.3 ± 20.44 pg/mg protein-1) and TNF-α (H:74.19 ± 2.05 x C:62.35 ± 3.28 
pg/mg protein-1) aorta formation, decreased the vasodilatory response to acetylcholine 
CE50 (HC:4.45x10-7 ± 1.45x10-9M x C:1.46x10-7 ± 1.45x10-9M), cAMP (HC:84.02 ± 1.23 
x C:102.70 ± 0.64 pmol/mg protein-1) and cGMP (HC:21.95 ± 1.32 x C:63.47 ± 1.14 
pmol/mg protein-1) levels. Simvastatin reduced the SBP (p<0.05), IL-6 (64.36 ± 6.80 
pg/ml) levels, TxA2 (340.40 ± 4.91 pg/mg protein-1), TNF-α (56.25 ± 0.61pg/mg protein-

1) formation, phospholipase C (PLC)γ, protein kinase C (PKC) phosphorylation, iNOS, 
VCAM-1 and NF-κB protein expression in aortas of hypercholesterolemic rats (p<0.05). 
Simvastatin increased cAMP (97.83 ± 3.12 pmpl/mg protein-1), cGMP (141.3.56 ± 2.66 
pmol/mg protein-1) levels, eNOS phosphorylation, PKG and IκB-α protein expression. 
Conclusion: The most important findings of this study demonstrate for the first time 
that simvastatin possesses potent anti-inflammatory and vasodilatory activity, which 
may envolve activation of the eNOS/NO-cGMP/PKG pathway, resulting in inhibition of 
the PLCγ/PKCα/NFκB/iNOS cascade, mitigating the endothelial dysfunction promoted 
by hypercholesterolemic diet. Financial support – CNPq, CAPES, PROPPI-UFF, 
FAPERJ.  
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06.076 Antihypertensive effects of sodium nitrite and S-nitrosoglutathione are 
associated with tissue angiontensin converting enzyme inhibition. Pinheiro LC, 

Ferreira GC, Oliveira-Paula GH, Tanus-Santos JE FMRP-USP – Farmacologia 

Introduction: Recent studies suggest that the anti-hypertensive effects of nitrite is 
driven by gastric formation of S-nitrosothiols. Treatment with oral sodium nitrite 
increases or normalizes tissue nitrosylation in rats. However, despite the suggestion 
that many proteins in the cardiovascular system could be regulated by s-nitrosylation, 
no particular target in hypertension has been identified yet. This study suggests that 
the anti-hypertensive effect of sodium nitrite is associated with increased S-
nitrosothiols concentrations and decreased tissue angiotensin converting enzyme 
(ACE) activity. Aim: This study aimed at examining whether the antihypertensive 
effects of nitrite and S-nitrosoglutathione are associated with increased S-nitrosothiols 
concentrations and changes in tissue ACE activity. Methods: 2K1C hypertensive rats 
develop hypertension by two weeks. In the second week, the rats were randomized 
and treated daily with S-nitrosoglutathione (GSNO) (0.2 mmol/Kg), or sodium nitrite 
(0.2 mmol/Kg), or vehicle, by gavage for one week. Systolic BP (SBP) was measured 
by tail-cuff plethysmography, and invasively at the end of treatment. Plasma nitrite and 
S-nitrosothiols concentrations were measured by chemiluminescence and ACE activity 
was measured by Hypuril-his-leu method. The results were analyzed by one or two-
way ANOVA. The results are show as mean ± standard deviation, n = 6-9/group. 
Results: SBP increased to 182 ± 18 mmHg after two weeks of hypertension in 2K1C 
rats compared to sham (P<0.05). After one week of treatment with sodium nitrite SBP 
decreased to 144 ± 25 mmHg (P<0.05 vs. vehicle). Treatment with GSNO reduced 
SBP to 126 ± 24 mmHg (P<0.05 vs. vehicle). Aortic ACE activity increased in 2K1C 
rats treated with vehicle (0.87 ± 0.2 versus 0.43 ± 0.1 sham; P<0.05), and this increase 
was attenuated after treatment with sodium nitrite or S-nitrosoglutathione (to 0.61 ± 0.1 
or 0.44 ± 0.1, respectively; both P<0.05). Additionally, aortas from 2K1C rats incubated 
with GSNO 1 mMol or glutathione 1 mMol showed that GSNO (but not glutathione) 
inhibits ACE activity in aortic extract (GSNO 0.2 ± 0.05 versus Vehicle 0.5 ± 0.1; 
P<0.05) Conclusion. The antihypertensive effects of nitrite and S-nitrosoglutathione 

are associated with decreased ACE activity in aorta. This data, associated with ACE 
inhibition in vitro by GSNO, suggest that ACE inhibition is relevant to the observed 
effects. Financial Support. FAPESP, CNPq and CAPES Research approval: 
Process 188/2014  



78 
 

06.077 Nitrite decreases MMP-2 activity, oxidative stress and vascular 
remodeling independent of its antihypertensive effects in two-kidney, one-clip 
hypertension. Rizzi E1, Amaral J2, Guimaraes DA2, Conde-Tella SO2, Pinheiro LC2, 
Gerlach RF3, Tanus-Santos JE2 1UNAERP – Biotecnologia, 2FMRP-USP – 
Farmacologia, 3FORP-USP – Morfologia, Estomatologia e Fisologia 

Introduction: While the antihypertensive effects of nitrite apparently depend on nitric 

oxide (NO) formation after enzymatic nitrite reduction to NO, chronic treatment with 
sodium nitrite also exerts antioxidants effects which could contribute to the protective 
cardiovascular effects of nitrite. Mounting evidence demonstrates that matrix 
metalloproteinase (MMP)-2 activity is upregulated by reactive oxygen species (ROS) 
production and leads to maladaptive vascular remodeling during hypertension. We 
hypothesized that nitrite treatment, independent of its antihypertensive effects, exerts 
antioxidants effects and inhibits MMP-2 activity, thus decreasing vascular remodeling in 
hypertensive rats. Methods: Sham-operated or two-kidney, one-clip (2K1C) 

hypertensive rats were treated with oral sodium nitrite at antihypertensive and sub-
antihypertensive doses (15 and 1 mg/Kg/day, respectively) or water for 4 weeks. 
Systolic blood pressure (SBP) was monitored weekly. Plasma nitrite concentrations 
were analyzed using an ozone-based reductive chemiluminescence. Aortic histological 
changes were examined in hematoxylin/eosin stained-sections. Vascular oxidative 
stress was evaluated using Dihydroethidium (DHE) and lucigenin assays. Aortic MMP-
2 levels and gelatinolytic activity were determined using gelatin and in situ zymography 
assays, respectively. Results: SBP of untreated 2K1C rats reached 197 ± 12 mmHg 

after 6 weeks of hypertension. Nitrite at 15 mg/kg/day decreased the SBP to 162 ± 7 
mmHg (P<0.05), but the low dose did not affect SBP in 2K1C rats (195 ± 10mmHg; 
P>0.05). No changes in SBP were found in the Sham groups. Plasma nitrite 
concentrations increased only in rats treated with 15mg/Kg/day of nitrite (P<0.05). 
2K1C hypertension-induced aortic hypertrophy measured by the ratio of vascular 
smooth muscle cells number per aortic length, which increased from 6 ± 1 cells/μm in 
Sham rats to 19 ± 2 cells/μm in 2K1C rats (P<0.05). Both nitrite treatments attenuated 
this increase in 2K1C animals (to 11 ± 2 cells/μm and to 9.5 ± 2 cells/μm for 2K1C rats 
treated with 1 or 15 mg/Kg/day of nitrite, respectively; P<0.05). Similar results were 
observed when oxidative stress was evaluated. 2K1C rats showed increased in ROS 
production (53 ± 9 arbitrary units, AU) when compared to Sham groups (21 ± 3 AU) 
and both nitrite treatments exerted antioxidants effects (29 ± 3 AU and 27 ± 2 AU to 
treatments with 1 and 15 mg/Kg/day, respectively) . While nitrite treatment did not 
decrease aortic MMP-2 levels in 2K1C rats, the gelatinolytic activity decreased from 31 
± 2 AU in untreated 2K1C to approximately 24 ± 2 AU in 2K1C rats treated with both 
doses of nitrite. Conclusion: Here we show that nitrite treatment improves 2K1C 

hypertension-induced increases in oxidative stress, MMP-2 activity, and vascular 
hypertrophy independent of its antihypertensive effects, thus suggesting that nitrite 
regulates critical mechanisms involved in vascular changes induced by 2K1C 
hypertension. Financial Support: FAPESP and CNPq. Procedures were approved by 

the FMRP-USP Animal Research Ethics Committee (approval number: 008/2015).  
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06.078 Effect of Solanum sisymbriifolium LAM. (SALANACEAE) in L-Name (Nω-
Nitro-L-Arginine methyl ester induced hypertension in rats: A preliminary study. 

Ibarrola DA, Campuzano A, Ovando F, Arrúa K, Rodas E, Heinichen O, Campuzano 
MA, Montalbetti Y, Hellion-Ibarrola MC 1Universidad Nacional de Asunción – 
Farmacologia 

Introduction: Solanum sisymbriifolium Lam., is used traditionally in Paraguayan 

medicine for treating hypertension. Previously we have established an antihypertensive 
properties of the hydro-ethanolic crude root extract, the n-butanol fraction and 
nuatigenin-3-O- -chacotriose, from S. sisymbriifolium Lam., in adrenal regeneration 
hypertension+deoxycorticosterone acetate (ARH+DOCA) rats, following a chronic 
administration. It is knew that hypertension has multifactorial cause and none animal 
model represent fully this pathology. The experimental disruption of the nitric oxide 
(NO) system in rats is very useful and suitable animal model of hypertension. The 
purpose of this study was to evaluate the antihypertensive activity of the ethanolic 
crude extract of S. sisymbriifolium (ESs) against Nω-nitro-L-arginine methyl ester (L-
NAME) induced hypertension in rats. Methods: Forty rats of both sex (200-300 g) were 
allocated randomly into four different groups and were treated with normal saline 
(control), L-NAME (20 mg/kg/day, i.p), L-NAME+enalapril (15 mg/kg/day, i.p.), and L-
NAME+ESs (100 mg/kg/day, p.o.), respectively, during six weeks. The systolic, 
diastolic, mean blood pressure and body weight were measured weekly throughout the 
experimental period. The urine electrolytes concentration, serum creatinine level and 
lipid profile were also determined. Results: Treatment with ESs (100 mg/kg; p<0.05) or 

enalapril (15 mg/kg/day; p<0.001) delayed the increase in SBP, DBP and MBP 
produced by administration of L-NAME. The serum creatinine and total cholesterol 
concentrations were elevated upon administration of L-NAME, and this increase was 
prevented by ESs co-administration. L-NAME administration depressed the urine 
volume and urine potassium ion level, however, these effects were inhibited in ESs and 
enalapril treated groups. Conclusion: We conclude, preliminarily, that ESs may have 
an antihypertensive effect in the NO deficient type of hypertension, which may be 
attributed partially to its diuretic, nephro-protective and hypolipidemic actions. These 
preliminary findings encourage us to pursue additional pharmacological and 
histological studies. Financial Support: Consejo Nacional de Ciencias y Tecnología 
(Conacyt) Paraguay encode as 14-INV-035. The experimental design was approved by 
local Animal Care and Use Committee (FCQ-CEI 186/15). References: 1- Gonzales 
Torrez, D.M., 1992. Catalogo de plantas medicinales (y alimenticias y útiles) usadas en 
el Paraguay. 312; 2- Ibarrola, D.A. et al. Phytomed. 18 (2011) 634; 3- Zhao, W. et al. J. 
of Ethnophar 145 (2013) 187  
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06.079 Protective effect of hydro-alcoholic extract of Baccharis crispa Spreng. 
(Jaguareté Ka´a, carqueja) (Bc) against gentamicin-induced nephrotoxicity in 
mice. Hellion-Ibarrola MC, Diarte EMG, Velázquez AM, Coronel C, Ferreira PA, 
Kennedy ML, Montalbetti Y, Ibarrola DA Universidad Nacional de Asunción – 
Farmacologia 

Introduction: Nephropathy, as a no transmissible diseases, is one of major cause of 

dead in Paraguay. Searching for an alternative medicine, medicinal plants are a good 
candidate and scientifically relevant goal to be reached. Aerial part of Baccharis crispa 
Spreng. (Jaguareté Ka´a, Carqueja) is popularly used as infusion or decoction to treat 
gastrointestinal, hepatic and renal ailments and also externally as anti-inflammatory 
and antiseptic among others. Methods: Swiss albino mice (both sex), weighing 
between 25 and 35 g, kept under controlled conditions (12 h dark–light cycle, 23–25 °C 
temperature and 50–60% humidity) were used. The animals received a standard food 
pellet and before the experiments, they were fasted overnight with water ad libitum. 

Animals were assigned randomly into one of five groups (6 animals/each). The first 
group was treated with saline (, i.p.), the second with vehicle (0,1 ml/10g body weight 
2,5% tween 80) the third received gentamicin (120 mg/kg, i.p.), the fourth was treated 
with Bc (100 mg/kg, p.o.)+ gentamicin (120 mg/kg, i.p.) and the fifth received silymarin 
(100 mg/kg, p.o.)+gentamicin (120 mg/kg, i.p.) during eight days. Twenty four hours 
after the last treatment blood samples were collected by cardiac puncture from animals 
previously anesthetized with sodium pentobarbital (50 mg/kg, i.p.). Blood samples were 
processed and renal parameters were analyzed. The animals were sacrificed by 
cervical dislocation following blood extraction. Results: The eight days of oral 
administration of Bc 100 mg/kg sixty minutes before gentamicin (120 mg/kg, i.p.) 
significantly reduce urea (41,50 ± 3,146 mg/dL), creatinine (0,5333 ± 0,09832) and uric 
acid (2,083 ± 0,2927) level when compared with positive nephritis group (Gent-120 
mg/kg i.p.). Similarly, a protective effect was induced by silymarin (positive protection 
group) reveled by the urea (48,33 ± 5,989), creatinine (0,5500 ± 0,1183) and uric acid 
(2,017 ± 0,2858) serum level in mice. Besides, a significant increase in the levels of 
serum urea (59,33 ± 2,944), creatinine (0,7917 ± 0,07360) and uric acid (2,517 ± 
0,1602) by gentamicin administration was observed when compared with vehicle (urea, 
41,17 ± 3,710, creatinine, 0,5750 ± 0,1037 and uric acid 1,983 ± 0,1941). Also, no 
modification of the sodium, potassium and chloride serum level (mEq) confirmed a 
potential nephroprotective effect of the Bc and silymarin when compared to Gent-120 
treated group. Conclusion: The study revealed the nephro-protective effect of the 
hydroalcoholic extract of Baccharis crispa. These preliminary findings suggest that Bc 
treatment may attenuate renal dysfunction in mice and encourage us to pursue 
additional studies. Financial Support: Consejo Nacional de Ciencias y Tecnología 

(Conacyt) Paraguay encode as 14-INV-325. The experimental design was approved by 
local Animal Care and Use Committee (FCQ-CEI 188/15). 

 


