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08. Respiratory and Gastrointestinal Pharmacology 

08.001 Virgin coconut oil supplementation improves airway 
hyperresponsiveness in guinea-pigs with allergic chronic asthma by rho kinase 
signaling attenuation. Vasconcelos LHC1, Pessoa LD2, Silva MCC1, Costa AC3, 

Oliveira GA2, Cavalcante FA4,1, Silva BA5,1 1UFPB – PPgPNSB/CCS, 2UFPB – 
PIVIC/CNPq, 3UFPB – PIBIC/CNPq, 4UFPB – DFP/CCS, 5UFPB – DCF/CCS 

Introduction: Asthma is a chronic inflammatory disease characterized by airway 
hyperresponsiveness due to smooth muscle dysfunction (Doeing, J Appl Phys, v.114, 
p.834, 2013) and therapy currently available is not fully effective being necessary new 
therapeutic strategies (Pelaia, Nat Rev Drug Discov, v.11, p.958, 2012). Accordingly, 
virgin coconut oil has emerged as a potential functional food since it has presented 
beneficial effects in chronic disorders, such as cardiovascular disease (Kamisah, 
Pharm Biol, v.53, p.1243, 2015) and obesity (Assunção, Lipids, v.44, p.593, 2009). 
Thus, in this work we investigated the possible beneficial effects of supplementation of 
asthmatic guinea-pigs with virgin coconut oil on airway hyperresponsiveness and 
tracheal contraction. Methods: Guinea-pigs (Dunkan-Hartley, 350-500 g) were divided 

into control group (CG), asthmatic (AST) and asthmatic treated with dexamethasone 
(AST/DEXA) or virgin coconut oil (VCO) 1, 2 or 4 g/kg/day (AST/VCO1, AST/VCO2 and 
AST/VCO4, respectively). Sensitization and challenge of guinea-pigs were performed 
with antigen ovalbumin (OVA) (Tibério, Am J Respir Crit Care Med, v.155, p.1739, 
1997). Airway hyperresponsiveness was assessed by monitoring nebulization time 
(NT) with OVA. Also, tracheal contraction to carbachol (CCh) was recorded in a digital 
acquisition system by isometric force transducers. Results were expressed as mean 
and standard error of the mean and analyzed by one-way ANOVA followed by Tukey‟s 
post-test (n=5-8). Results: Compared to CG (t = 900s), AST presented reduced NT (t 
= 273.3±26.6s) which was not reversed in AST/VCO1 (t = 453.9±106.8s) and 
AST/VCO2 (t = 389.0±58.8s), but was increased in AST/DEXA (t = 567.5±98.5s) and 
AST/VCO4 (t = 715.0±48.1s), compared to AST. Cumulative contraction to CCh 
(1nM-30mM) was increased, but not its potency, in AST (Emax = 185.3±16.1%; pD2 = 
6.74±0.03), compared to CG (Emax = 100%; pD2 = 6.63±0.10) and was fully reversed in 
both AST/VCO2 (Emax = 108.6±13.7%; pD2 = 6.60±0.07) and AST/VCO4 (Emax = 
98.3±18.5; pD2 = 6.49±0.09), but not in AST/DEXA (Emax = 133.4±4.9; pD2 = 6.59±0.11) 
or AST/VCO1 (Emax = 153.2±9.3; pD2 = 6.61±0.08). To evaluate the Rho Kinase (RhoK) 
involvement, Y-27632 1 μM, a RhoK inhibitor, was incubated before CCh cumulative 
contractions. While in CG (Emax = 100%; pD2 = 6.82±0.06) and AST/VCO4 (Emax = 
100%, pD2 = 6.88±0.07), the potency (pD2 = 6.13 ± 0.05 and 6.14±0.12, respectively), 
but not efficacy (Emax = 91.3±9.9 and 89.7±9.1, respectively), of CCh was reduced 
about 5- and 6-fold, respectively, by Y-27632, in AST (Emax = 100%, pD2 = 6.35±0.11), 
the inhibitor was not able to affect neither the CCh potency (pD2 = 6.39±0.09) nor the 
efficacy (Emax = 104.4±6.9%). Conclusions: The guinea-pig airway 

hyperresponsiveness and increased tracheal contraction is improved by 
suplementation with virgin coconut oil by, at least, RhoK pathway understatement. 
Financial Support: CNPq, CAPES, PPgPNSB/UFPB. CEUA/UFPB: 0410/13. 
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08.002 Promissingtherapeutic approach in GERD: Topical protection to 
oesophageal mucosa and anti-inflammatory outcome of a biopolymer in mice 
and human biopsies. Nicolau LAD1,2, Batista-Lima FJ1, Santana AP1, Sales TM3, 
Oliveira TM4, Medeiros JVR4, Silva DA4, Vale ML1, Nobre-e-Souza MA3, Santos AA1, 
Sifrim D2, Souza MHP1 1UFC – Fisiologia e Farmacologia, 2Queen Mary University of 
London – Neurogastroenterology, 3UFC – Ciências Médicas, 4UFPI – Biotecnologia 

Introduction: Gastroesophageal reflux disease (GERD) is an inflammatory condition 
that can be defined as symptoms or mucosal damage produced by the abnormal reflux 
of gastric contents into the esophagus. Alternative ways of treatment have to be 
considered since standard therapy to GERD with PPIs fails in about 30% of individuals. 
In this context, natural products appear as new pharmacological tools. Impairment of 
esophageal mucosal integrity is important in the pathophysiology of GERD. Previous 
studies showed esophageal topical protective effect by alginates. We aimed to 
evaluate the mucosal protection effect of the biopolymer Cashew Gum (CG), a natural 
product obtained from Anacardium occidentale L., in mice (experimental NERD, non-
erosive reflux disease) and in human esophageal biopsies. Methods: Experimental 
studies in mice were achieved by a surgical induction of NERD with a pyloric sub-
stenosis and ligation of forestomach. Groups were divided in Sham, NERD and CG 
(10% w/v, p.o., daily). After 7 days, mice were euthanized and samples of distal 
oesophagus taken to assess suggestive hallmarks of inflammation such as oedema, 
MPO and neutrophil infiltrate. In the human studies, distal oesophageal mucosal 
biopsies were taken from 33 patients with heartburn and studied in Üssing chambers. 
The luminal side of biopsies was first coated with either an alginate solution or CG 
solutions in different concentrations (2.5, 5 and 10%; w/v). The biopsies were then 
exposed to a solution pH 2 containing 1 mg/mL pepsin and 2 mM taurodeoxycholic 
acid (BA). The transepithelial electrical resistance (TER) was continuously recorded 
and TER change expressed as percentage change from baseline. Mucosal 
permeability was assessed measuring transepithelial passage of fluorescein at 30, 60 
and 90 minutes. Finally, biopsies were exposed to a FITC-labeled CG solution to allow 
immunohistological localization of the CG after 1h. Results: Mice with NERD 

established oesophageal oedema (augmented wet weight) and increased MPO activity 
(15.90±1.68 mg/cm and 23.14±9.3 U/mg tissue, respectively), while CG treatment 
reduced (P<0.05) inflammatory parameters (10.52±0.5 mg/cm and 6.11±0.57 U/mg 
tissue, respectively). Moreover, our data in human biopsies showed that mucosal 
exposure to the acidic solution caused TER drop, that could be prevented (P<0.05) by 
alginate pre-coating. Similarly, pre-coating with CG solutions (10% and 5%) prevented 
the TER drop (P<0.05). The permeability to fluorescein increased in unprotected 
biopsies, and this was prevented by CG 10% (P<0.05). Epifluorescent microscope 
images showed mucosal luminal adherence of labeled-CG for up to 1h. Conclusion. 
Both in murine NERD and in human oesophageal mucosal biopsies CG showed 1) 
anti-inflammatory potential to oesophagus, 2) in vitro adherence to human mucosa for 
at least 1 hour, and 3) topical protection against an “aggressive” acid, pepsin, BA 
solution. These benefits should be further explored in development of new topical 
treatments as add-on therapy for GERD. Financial Support: CNPq, CAPES, CwB. 
Research Approvals Ethical Committee: By Human - 39538814.6.0000.5045; By 
Animal - 123/2016. Both from UFC. 
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08.003 “Extracellular cAMP-adenosine pathway” modulates airway smooth 
muscle contraction via A1 receptor activation Pacini ES, Silveira SS, Godinho RO 

Unifesp-EPM – Farmacologia 

Introduction: cyclic AMP (cAMP) is a universal intracellular second messenger involved 
in many biological processes, such as muscle contraction, cell proliferation and gene 
expression. In the respiratory tract, intracellular cAMP has a crucial role in the smooth 
muscle relaxation induced by β2-adrenoceptors (β2-AR)/Gs protein/adenylyl cyclase 
axis. In addition to its classical intracellular function, in many other tissues, cAMP 
works as an extracellular third messenger, which depends on its efflux and the 
extracellular conversion into AMP and adenosine by ecto-phosphodiesterase and ecto-
5‟-nucleotidase, respectively (Godinho et al. Front. Pharmacol. 6:58, 2015). 
Nevertheless, the existence and the relevance of the so-called “extracellular cAMP-
adenosine pathway” in the respiratory tract is unknown. Thus, the aim of this study was 
to pharmacologically characterize the role of extracellular cAMP-adenosine pathway in 
the tracheal smooth muscle. Methods: tracheal rings obtained from adult male Wistar 
rats were mounted in an organ bath tissue containing Krebs-bicarbonate buffer at 
37°C, under optimal resting tension. After stabilization, tissues were subjected to 
different protocols. 1st Protocol: tracheas were stimulated with β2-AR agonists 
formoterol or fenoterol for 10, 30 and 60 min, the incubation medium and tissues were 
collected and cAMP was quantified using a time-resolved fluorescence resonance 
energy transfer (TR-FRET) immunoassay. 2nd Protocol: carbachol (CCh) precontracted 
tracheas were incubated with increasing concentrations of a) adenosine or cAMP ± 
EHNA and uridine (adenosine deaminase and adenosine uptake inhibitors); b) cAMP ± 
AMPCP, ± CGS-15943 or ± DPCPX and c) 8-Br-cAMP, fenoterol or formoterol. The 
isometric contraction forces were recorded and expressed as mean ± S.E.M. All values 
were normalized as percentage of the response induced by 1 μM or EC30 of CCh. 
Results: Stimulation of rat trachea with fenoterol and formoterol induced 58-91% 
relaxation (n=8) and increased by 312-385% and 160-494% intra- and extracellular 
levels of cAMP (n=12). Exogenous cAMP or adenosine evoked phasic contractions in a 
concentration-dependent manner with maximum amplitude of 16 ± 2% (n=10) and 58 ± 
3% (n=7), respectively. Conversely, the membrane-permeable cAMP analog 8-Br-
cAMP induced 46 ± 3% (n=4) relaxation of precontracted tracheas. Finally, 
preincubation of tracheas with EHNA + uridine increased by 3-fold the maximum 
cAMP-induced contraction (n=5), whereas it was significantly reduced by AMPCP 
(ecto-5‟-nucleotidase inhibitor), CGS-15943 (non-selective adenosine receptor 
antagonist) or DPCPX (A1 antagonist) (n=4-5) pretreatments. Conclusion: Our results 
strongly suggest that airway smooth muscle expresses the extracellular cAMP-
adenosine pathway with contracting effects mediated via activation of adenosine A1 
receptor. The observation that fenoterol/ formoterol are able to trigger cAMP efflux 
indicates that the extracellular cAMP-adenosine pathway may play a role in balancing 
relaxant effects of β2-adrenoceptor agonists in airway smooth muscle and may be 
involved in the tolerance observed after repeated administration of β2-adrenoceptor 
agonists. Financial Support: CAPES, CNPq and Fapesp. Animal Ethics Committee: 
CEUA #9987150714  
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08.004 Relaxant activity of two synthetic derivatives of the LASSBio-448, a 
Phosphodiesterase 4 Inhibitor, on guinea pig trachea in a model of chronic 
allergic asthma Silva MCC1, Costa AC2, Ferreira SRD1, Nunes IKC2, Moreira LL2, 
Barreiro EJL2, Cavalcante FA1, Silva BA1 1DCF-DFB-UFPB, 2FQM-LASSBio-UFRJ 

Introduction: Asthma is a heterogeneous disease, usually characterized by chronic 
airway inflammation, associated to bronchial hyperresponsiveness, which triggers 
respiratory symptoms as wheezing, breathlessness, cough and airflow expiratory 
limitation, affecting 300 million people (GINA, 2017). Phosphodiesterase 4 (PDE4) is 
target of new drugs to treat asthma and reduction of emesis is major challenge in the 
development of these drugs (Niu, PLoS One, v.8, p.e82360, 2013). LASSBio-448, a 
PDE4 inhibitor, was designed and used to synthesize LASSBios-1622 and 1629 
(Nunes, Thesis, UFRJ, 2013). Therefore, this study aimed to evaluate the relaxant 
activity of these derivatives on guinea pig trachea in a model of chronic allergic asthma. 
Methods: In vivo sensitization was performed in guinea pig (Cavia porcellus, 300-350 

g) with saline or ovalbumin (OVA) solution (Adapted of Tibério, Am. J. Respir. Crit. 
Care Med., v.155, p.1739, 1997). In vitro, trachea was suspended in organ baths on 
appropriated conditions and isometric tensions were registered by force transducer. To 
verify the epithelium integrity, relaxation response to arachidonic acid 10-4 M was 
evaluated on trachea pre-contracted with carbachol (CCh) 10-6 M. Preparations were 
considered with functional epithelium when the relaxation was ≥ 50% and denuded 

when relaxation was  10% (Tschirhart, J. Pharmacol. Exp. Ther., v.243, p.310, 1987). 
Relaxant activity was assessed by cumulative addition of LASSBios-1622 and 1629 
(10-9-3x10-4 M) over CCh-induced tonic contraction. Values were expressed as the 
mean and standard error of the mean and statistically analyzed by ANOVA followed by 
Bonferroni‟s test (p < 0.05). Results: On guinea pig nebulized with saline, 

LASSBios-1622 (n = 3) and 1629 (n = 5) showed a concentration-dependent relaxant 
effect on trachea pre-contracted with CCh, in the functional epithelium presence (pD2 = 
3.90 ± 0.005; 4.32 ± 0.13 and Emax = 147.2 ± 16.1; 111.7 ± 10.7, respectively) and 
absence (pD2 = 4.04 ± 0.14; 4.32 ± 0.16 and Emax = 130.6 ± 7.8; 126.9 ± 15.7, 
respectively). Similar results were observed in animals sensitized with OVA where the 
LASSBios-1622 (n = 3) and 1629 (n = 5) relaxed the trachea, on epithelium presence 
(pD2 = 4.15 ± 0.09; 4.24 ± 0.15 and Emax = 147.2 ± 16.1; 111.7 ± 10.7, respectively) 
and absence (pD2 = 4.07 ± 0.09; 4.89 ± 0.16 and Emax = 130.6 ± 7.8; 126.9 ± 15.7, 
respectively). Potency of the derivatives did not differ when compared saline and 
asthmatic groups, however LASSBio-1629 was more potent on epithelium absence 
than on presence on asthmatic guinea pig. Besides more potent that LASSBio-1622 on 
epithelium absence, suggesting that action target would be present in the smooth 
muscle. In addition, epithelial remodeling that occurs during the asthma would be 
decreasing the potency of this derivate on asthmatic guinea pig trachea. Conclusions: 
Synthetic derivatives presented relaxant activity on guinea pig trachea, being 
LASSBio-1629 more potent in the absence of functional epithelium on asthmatic group. 
In a next step, will be evaluated their action mechanism, to assign a possible 
antiasthmatic action. Financial Support: CAPES, CNPq, PPgPNSB/UFPB. Research 
approval: Ethical Committee on Animal Use/UFPB (018/2015). 
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08.005 Anti-diarrhoeal therapeutic potential mediated by activation of the 
angiotensin-converting enzyme II/Ang- (1-7)/Mas receptor axis in mice. Souza 

LKM1,2, Araújo TSL1, Nogueira KM1, Sousa FBM1, Oliveira AP1, Araújo S1, Sousa NA1, 
Chaves LS1, Iles B1, Medeiros JVR1 1LAFIDG-UFPI, 2CoPPEx-IESVAP 

Introduction: Diarrhoea is a gastrointestinal disorder characterised byincreased 
frequency of defaecation, more fluidity of faeces, and/or the presence of blood and 
mucous,which can lead to electrolyte imbalance. Diarrheal diseases nowadays 
comprise a public health problem that affects developing countries, with distinct 
etiologic agents. The activation angiotensin (Ang) II converting enzyme (ACE II)/Ang-
(1-7)/Mas Receptor pathway has recently been shown to be associated with several 
beneficial effects in various organisms, performing a good action in the gastrointestinal 
tract. AIM: To investigate the anti-diarrhoeal therapeutic potential mediated by 
activation of the Angiotensin-Converting Enzyme II/Ang- (1-7)/Mas Receptor axis in 
mice. Methods: Initially, the antidiarrheal activity of activation ACE II/Ang-(1-7)/Mas 

Receptor pathway was evaluated for castor oil-induced acute diarrhea and 
enteropooling. Albino (Swiss) mice (20-25g) were pretreated with ECA II activator, the 
Diminazene Aceturate (DIZE) in the doses 7, 20, and 60 mg/kg, (p.o.), and after 1 h, 
was administered castor oil (10 ml/kg, p.o.). Loperamide (5 mg/kg, p.o.), was used as a 
standard drug for diarrhea. Animals were placed in cages lined with filter paper and 
observed for 3 h for the presence of diarrhea defined as watery (wet), unformed stool. 
The effects of DIZE (20 mg/kg, p.o.) on gastrointestinal transit and Na +-K +-ATPase 
activity were then examined. Subsequently, the effect of DIZE (20 mg/kg, p.o.) on 
secretory diarrhea induced by cholera toxin was investigated. To evaluate the role of 
ACEII/Ang-(1-7)/MAS pathway, animals were pretreated with A-779 (antagonist Mas 
receptor; 5mg/kg, i.p.) and after 30 minutes DIZE (20 mg/kg) or saline were 
administered. Results: Activation of the ACE II/Ang-(1-7)/Mas receptor pathway by 

administration of DIZE at doses of 7, 20 and 60 mg/kg, reduced significantly (P<0.05) 
the diarrheal severity (40,692%, 54,680% and 61,102%, respectively), decreasing the 
frequency of defecation and the total number of wet feces produced upon 
administration of castor oil. The intestinal fluid accumulation (enteropooling) was also 
reduced by DIZE (20 mg/kg, maximal effective dose) pretreatment (47,388%). In 
addiction DIZE (20 mg/kg) increased Na+-K+-ATPase activity in the intestinal mucosal 
cells and significantly (P<0.05) reduced gastrointestinal transit (41,090%) compared 
with the control group. In the model of fluid secretion in 1μg-cholera toxin-treated 
intestinal closed loops in live mice, Dize (20 mg/kg) significantly inhibited the intestinal 
fluid secretion (52,457%) and decreased Cl- ion loss. All protective effects from the 
ACEII/ Ang-(1-7)/Mas receptor via activation were significantly reversed (P<0.005) 
when given the A-779 antagonist, demonstrating the importance of the pathway under 
study for the antidiarrheal effects. Conclusion: These results suggest a possible 
participation of the ACE II/Ang-(1-7)/Mas Receptor pathway as a future 
pharmacological target in the treatment of diarrheal diseases. However, further studies 
are needed to confirm this hypothesis. Financial support and acknowledgments: 

CNPq and FAPEPI This study was approved by Federal University of Ceará ethics 
committee (no 11/2013).  
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08.006 Gastroprotective value of berries: evidences from methanolic extracts of 
Morus nigra and Rubus niveus fruits. Nesello LAN, Beleza MLML, Mariot M, 

Mariano LNB, Souza P, Campos A, Cechinel-Filho V, Andrade SF, Silva LM Univali – 
Ciências Farmacêuticas 

Introduction: The recognition of berries as promising functional foods and their value 
as phytotherapics is growing around the world. In this scenario, this study evaluated 
the gastroprotective value of the methanol extracts from fruits of Morus nigra L. – 
black-mulberry (MEMN) and Rubus niveus Thunb – raspberry (MERN). Methods: The 
total phenolic compounds and flavonoids were measured, as well as the in vitro 2,2-
diphenyl-1-picrylhydrazyl (DPPH) free radical scavenger activity. The gastroprotective 
effects of the extracts against 60% ethanol/0.3 M HCl were evaluated in mice. After 
that, the lipid hydroperoxides and reduced glutathione levels at ulcerated tissue were 
determined. The effects of both extracts on the H+, K+-ATPase activity were also 
verified. All protocols were approved by the Institutional Animal Ethics Committee on 
the UNIVALI (CEUA/UNIVALI; approval number 005/14). Results: The extracts 
exhibited high contents of polyphenols; however, MERN presented 1.5-fold higher 
levels. The presence of flavonoids also was confirmed. In addition, MEMN (IC50=13.74 
µg/mL) and MERN (IC50=14.97 µg/mL) scavenged DPPH radical. The MEMN reduced 
the ulcer area only at 300 mg/kg (p.o) by 64.06%. Interestingly, MERN decreased the 
ulcer area in a superior potency (ED50= 20.88 mg/kg), reducing the ulcer area by 
81.86% at 300 mg/kg and increased the gastric mucin levels. The antioxidant effects of 
both extracts were evidenced by reduced lipoperoxides and increased reduced 
glutathione amount in the gastric mucosa. However, MEMN or MERN did not change 
the H+, K+-ATPase activity. Conclusion: Taking together, the results from this study 
are promising and showed that the methanolic extracts obtained from fruits of M. nigra 
or R. niveus concentrate phenolic compounds, which can ensure their antioxidant and 
in turn antiulcer value by strengthening of gastric protective factors. Financial 
Support: CAPES; CNPq; FAPESC; UNIVALI  
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08.007 Esophageal mucosal barrier in different phenotypes of gastroesophageal 
reflux disease (GERD) patients: Diferential effect of topical protection with 
sulfated polysaccharide obtained for Gracilaria caudata (GC). Sales TMAL1, Silva 
RO2, Nicolau LAD2, Moreira RLR3, Bingana RD3, Alencar POC3, Pereira IS3, Santos 
AA2,1, Souza MAN1, Barros FCN3, Freitas ALP3, Sifrim D4, Souza MHLP2,1 1UFC – 
Ciências Médicas, 2UFC – Fisiologia e Farmacologia, 3UFC, 4Queen Mary University of 
London 

Introduction: GERD is a common disease that reaches approximately 20% of adult 
Western population, heartburn and regurgitation are the main symptoms. GERD 
patients can be classified in two categories: erosive esophagitis (EE) in which presents 
damage in mucosa, and non-erosive reflux disease (NERD) with normal appearing 
esophageal mucosa. Comprehend better these differences about NERD and EE, we 
aimed to study the esophagel barrier mucosal profile of human biopsies according to 
their resistance and permeability, and investigate the protective effect of a sulfated 
polysaccharide obtained from GC. Methods: It was applied a consent term to 29 
patients about their GERD symptoms. Subsequently, six esophageal biopsies were 
obtained and immediately placed in a buffer Krebs-Henseleit (KRB) pH 7.4 to be 
studied in Üssing chambers. Then, biopsies were equilibrated for 30 min to achieve 
basal transepithelial electrical resistance (TER). In each experimental set, biopsies 
received no protectant solution or different concentrations of GC (0.1, 0.3, 1 and 3%, 
w/v), afterward exposed on the luminal side to an acidified solution pH 2 + 1mg pepsin 
+ 2mM taurocholic acid (TDCA), challenge solution (ACID). After 30 min of resistance 
recording, the luminal side was replaced by a fluorescein solution (1 mg/ml, 376 Da.), 
and at the non-luminal side was collected at 30, 60 and 90 min to assess the mucosal 
permeability. Results: A total of 29 patients with GERD were include in the study (8 
male and 22 female), categorized in NERD and EE (16 and 13 patients, respectively), 
no difference to age average [NERD: 44 (21-63) vs EE: 45 (22-58)] No differences in 
heartburn or regurgitation symptom scores were found between EE and NERD. 
[Heartburn score: NERD 3(1-4)/3(1-4) vs EE 3(2-4)/3(2-4),] [Regurgitation frequency 
score: NERD 0(0-4) vs EE 0(0-3)]. In relation to baseline TER, there was a difference 
(P<0.05) between both groups (NERD: 153.1±8.7Ω vs EE: 120.6±8.4 Ω). ACID solution 
caused a gradual drop in TER for 30 min without statistical difference between NERD 
and EE (NERD: -28.8±2.3% vs EE: -24.8±2.9%). Although no difference was observed 
in terms of TER drop, we noticed a significant difference (P<0.05) in permeability to 

fluorescein between both groups (NERD: 7712±2838 vs EE: 2913±1399, both crude 
data), i.e., NERD had a higher flux of fluorescein compared to ERD biopsies during 90 
minutes. It was observed that pre-coating with GC 1% was more effective in TER 
(NERD: -28.8±2.3 % vs GC 1%: -4.2±4.6 / EE: -24.8±2.9 vs GC 1%: -16.38±2.55) 
compared to the other concentrations. Furthermore, the fluorescein permeability was 
effective only in the NERD group [(NERD: 7712±2838 vs GC 1%: 2182±483.9) (EE: 
2913±1399 vs GC 1%: 1464±257.6), all crude data]. Conclusion: Our study shows 
that baseline TER had difference in both categories of GERD. However, the sensitivity 
to ACID solution had no difference in terms of TER, and in NERD patients there is a 
higher esophageal permeability. Pre-treatment with GC 1% displayed protection to 
esophageal biopsies in both groups. Financial Support: CNPq, CAPES Human 
Research Ethical Committee: 39538814.6.0000.5045. Federal University of Ceará  
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08.008 Spasmolitical and antidiarreatic activities promoted by the hexanic extract 
of the seeds of Platonia insignis Mart. in rodents. Lima IBC1, Fonseca OC1, 

Negreiros PS1, Almendra RB1, Costa DS1, Araújo LEPF1, Santos TMA1, Citó AMGL2, 
Costa-Júnior JS3, Oliveira RCM1, Santos RF1 1NPPM-UFPI, 2UFPI – Química, 3IFPI – 
Química 

Introduction: Platonia insignis Mart. is known popularly as bacurizeiro and previous 

studies showed antiulcerogenic, healing, antinociceptive activity and cardiovascular 
effects. In folk medicine the seeds are used for the treatment of diarrhea. The objective 
of this study was to investigate the possible spasmolytic and antidiarrheal effects of the 
hexane extract obtained from Platonia insignis (Pi-EHSB) seeds in rodents. Methods: 

Isolated ileum (1-2 cm) of Wistar rats were mounted in insulated vats suspended by 
cotton thread to a power transducer, connected to an amplifier and a computer. Two 
submaximal inductions were induced with 40 mM KCI or 10-6 M carbachol (CCh), Pi-
EHSB was added to the well (0.1-500 μg / ml) in different preparations. To verify the 
participation of nitric oxide synthase (NOS), guanylate cyclase (GC) and potassium 
channels in the relaxing effect of Pi EHSB (0.1-1000 μg / mL), the preparations were 
incubated with L-NAME ( 10-4M), ODQ (10-5M), TEA + (5 or 1mM), glibenclamide (10-
5M) or apamine (100nM) separately. For the in vivo experiments, 100, 200 and 400 mg 
/ kg of Pi-EHSB and loperamide (5 mg / kg) were given by gavage in mice. After 1 h, 
diarrhea was induced in the experimental groups with castor oil (10 mL / kg) and one 
group received only oil. The amount of total stool, diarrhea and intestinal fluid 
(enteropooling) was evaluated. Results: Pi-EHSB relaxes the pre-contracted rat ileum 

by CCh and KCl (EC 50 = 10.5 ± 1.9 and 25.0 ± 1.6 μg / mL, respectively). In the 
presence of L-NAME, ODQ, TEA+ 5mM; TEA+ 1mM; Glibenclamide and apamine (EC 
50 = 54.37 ± 6.6, 52.76 ± 6.3, 90.04 ± 22.8, 50.36 ± 7.6, 87.85 ± 9.2, 48.66 ± 10.3 μg / 
mL, respectively), the concentration-response curves of Pi-EHSB were significantly 
shifted to the right (p * <0.05) with power reduction, suggesting a participation of NOS, 
GC and K + . Pi-EHSB at doses 100, 200 and 400 mg / kg significantly reduced total 
fecal mass (71.3, 57.49 and 79.86%, respectively) and mainly diarrheal feces (62.09, 
75.80 e 89.91%, respectively) compared to the oil-only group. Doses significantly 
reduced intestinal contents (39.06, 46.87 and 51.56%, respectively), with repercussion 
on enteropooling. Conclusion: It is concluded that the extract Pi-EHSB has relaxing 
activity in ileum isolated from rats being NOS, GC and K + channels determinant for 
such effect. Pi-EHSB also promotes antidiarrheal activity corroborating the findings in 
vitro as well as popular use. Financial Support: CAPES and FAPEPI. The procedures 
were approved by the Ethics Committee on Animal Experimentation. (ECAE/UFPI nº 
084/2015) 
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08.009 Kaempferol and quercitrin: Two flavonoids with gastroprotective and 
gastric healing effects in rodents. Beber AP, Silva LM, Boeing T, Somensi LB, 

Mariano LNB, Souza P, Andrade SF Univali 

Introduction: The flavonoids are a group of low molecular weight, naturally occurring, 
plant products widely distributed in the vegetarian kingdom and that can promote 
pharmacological effects in tissues. Nowadays, the importance of flavonoids in the 
prevention and treatment of gastrointestinal disease is mainly based in their antioxidant 
property. Aim: To evaluate the gastroprotective activity and healing effect of the 
flavonoids kaempferol (K) and quercitrin (Q) in rodents. Methods: Ethanol/HCl- and 
indomethacin- induced ulcer was performed in rodents to evaluate the gastroprotective 
effects of K and Q (0.1-1 mg/kg). The ulcerated tissues were processed for histological 
and histochemical analysis, as well as, the evaluation of oxidative and inflammatory 
mediators. The 10% acetic acid-induced gastric ulcer was performed in mice and the 
effects of K (1 mg/kg, p.o) and Q (1 mg/kg, p.o) in healing ulcer process were 
evaluated. Results: The oral administration of K (0.1, 0.3 and 1 mg/kg) reduced the 
gastric ulcer induced by ethanol/HCl in mice by 41%, 48% e 69%, respectively (vehicle 
group: 29.59 ± 8,06 mm²). The administration of indomethacin (80 mg/kg, p.o) induced 
gastric lesion in an extension of 34.80 ± 5.36 mm² in rats and the treatment with K and 
Q at 1 mg/kg reduced this lesion by 47% and 42%. The K normalized the superoxide 
dismutase, catalase and myeloperoxidase activity to basal levels in parallel to reduction 
in lipoperoxides contents at site of the ethanol-induced ulcer. The oral administration of 
K and Q were all able to significantly reduce the extent of gastric ulcer induced by 10% 
acetic acid by 68.21%, 83.83% respectively, compared with vehicle group (74.25 ± 
8.85 mm²). The histological analysis confirmed the healing process of gastric tissue. 
Conclusions: These preclinical findings showed that the flavonoids kaempferol and 
quercetrin have anti-ulcer potential; therefore both constitute an interesting source for 
the search of therapeutic alternatives for this disease. Financial Support: CNPQ, 
CAPES, FAPESC. Approval number CEUA: 917/2015. 
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08.010 Comparison of the mechanisms underlying the relaxation induced by two 
nitric oxide donors in airways from asthmatic rats. Castro PFS1, Batista AC2, Silva 

RS3, Rocha ML2 1UEG, 2UFG, 3FCFRP-USP 

Introduction: Nitric oxide (NO) is a potent bronchodilator produced mainly by nerves 
and epithelial cells. It has been demonstrated as the primary agent in relaxing airways 
and established clinical interest in the treatment of obstructive airways diseases. In this 
work, we investigated the effects of a new NO donor [Ru(terpy)(bdq)NO+]3+(TERPY) 
and sodium nitroprusside (SNP) in isolated trachea of asthmatic rats (induced by 
ovalbumin) pre-contracted with carbachol (0.5µM) in an isolated organ bath. Methods: 
The relaxing effects of TERPY and SNP (both 10nM to 100µM) were determined. Thus, 
we verified the contribution of cGMP/PDE pathway using PDEs inhibitors (IBMX, 
rolipram, dipyridamole and amrinone) and the influence of the intracellular Ca2+ 
sources (using cyclopiazonic acid, sarcoplasmic reticulum Ca2+-ATPase inhibitor). 
Furthermore, we verified bronchoditation by TERPY in slices bronchioles of asthmatic 
animals. These analyses were performed under light microscopy. Results: The results 
verified that sensitization with ovalbumin led to hyperresponsive to carbachol in 
compared non-sensitized animals (p<0.05). Both SNP and TERPY led to relaxation 
isolated pre-contracted asthmatic rats trachea. However, the relaxation effect of 
TERPY was greater than SNP (106.1±1.5%,n=9 vs 48.3±2.7%,n=5, respectively). The 
TERPY-induced relaxation was not altered after PDEs inhibitors treatment. But, IBMX 
significantly altered (p<0.001) the potency induced by TERPY (before: 5.0±0.09,n=9 
and after IBMX 6.0±0.13,n=4). The SNP-induced relaxation was increased after all 
PDEs inhibitors treatment (p<0.001). However, SNP-induced relaxation was 
independent the sarcoplasmic reticulum calcium pump. The pD2 values to TERPY 
(5.0±0.09,n=9) was altered in asthmatic rat tracheas after SERCA blocking (3.9±0.21, 
n=4, p<0.001). Besides, the TERPY was able to reverse the contraction of carbachol in 
asthmatic bronchioles in 28.3±13,2%,. Conclusion: TERPY and SNP have different 
mechanisms to induce relaxation in asthmatic airways of rats. SNP-induced relaxation 
occurred in cGMP/PDE-dependent pathways and TERPY-induced relaxation involves 
cGMP/PDEs pathways in addition to Ca2+ transport by sarcoplasmic reticulum. 
Therefore, the relaxing effect to SNP was lesser than TERPY in asthmatic rat tracheas. 
These results make TERPY a promising drug to reverse the constriction of the inflamed 
airways. Financial support: FAPEG and CNPq. Research approval by Animal 
Research Ethical Committee (CEUA/UFG: protocol 029/2013). 
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08.011 Gastrointestinal dysfunction associated with dystrophin deficiency in 
mdx mice and GABAergic neurotransmission. Frangiotti MIB1, Silva JDP1, 

Nogueira-Bechara FM1, Silva RV1, Lima-Landman MTR1, Lapa AJ1,2, Souccar C1 
1Unifesp-EPM – Farmacologia, 2UEA – Medicina Experimental 

Introduction: Duchenne muscle dystrophy (DMD) is a progressive and irreversible 
muscle degeneration caused by mutations in the dystrophin gene and lack of the 
protein itself. Dystrophin is a protein expressed in striated and smooth muscles and the 
brain. Gastrointestinal tract (GI) disturbances such as gastric dilatation, delayed gastric 
emptying, dysphagia, vomiting and intestinal hypomotility were described in patients 
with DMD and the mdx mouse, a model of DMD. Patients with DMD also present 

behavioral and psychiatric disorders of variable intensity that have been related to a 
decrease in gamma-aminobutyric acid receptors (GABAAR) clusters at post-synaptic 
regions of neuronal cells. We have recently described significant changes in the [3H]-
GABA release and uptake in cerebellar synaptosomes of the mdx mouse (Silva et al., 

PhD Thesis, 2016). The central nervous system (CNS) and GI communicate bi-
directionally, influencing each other functioning through the brain-gut axis (BGA). This 
intercommunication involves neural, endocrine and immune pathways that may be 
disrupted by psychological and pathophysiological factors. The objective of this work 
was to evaluate the influence of the observed changes in GABAergic transmission in 
the CNS on gastrointestinal dysfunctions in mdx mice. Methods: Segments (2 cm) of 
the duodenum, ileum, proximal (P) and distal (D) colon were isolated from littermate 
control and mdx mice (4-5 months). The segments were mounted in organ baths 

containing Krebs solution at 36°C, pH 7.4. Concentration-response curves were 
constructed to GABA (3-300 µM) and isometric muscle tensions were recorded using a 
Powerlab system. GABA responses were analyzed using nonlinear regression for 
determinations of the maximal contractile effect (Emax) and mean effective 
concentration (EC50) values. Data were expressed as means ± SEM (Emax) or 
geometric means and 95% CL (EC50), and statistical difference was determined using 
Student‟s “t” test and Kruskal-Wallis test, respectively. Results: Incubation of single 
concentrations of GABA (1 μM-1 mM) produced concentration-related responses, 
reaching maximal effect at 300 µM in all preparations. Emax and EC50 values of GABA 
in isolated control duodenum were 1.74 ± 0.35 103N/m2 and 7.3 µM (CL: 2.2 – 24.8 µM; 
n=9), respectively. These values did not differ from the determined in mdx 
preparations. Similar results were obtained in both control and mdx ileum preparations. 

In control P colon, Emax and EC50 values were 1.13 ± 0.11 103N/m2 and 7.6 µM (CL: 
2.8-20.6 µM; n=9), respectively. These values did not differ from those determined in 
mdx P colon. In both control and mdx D colons, Emax values were greater than those 
determined in P colons by 4.5-fold. However, the agonist EC50 values did not differ 
between P and D colon. Conclusion: GABA was equally effective on the contractile 
responses of both control and mdx duodenum, ileum and P colon preparations. 
However, GABA produced a greater contraction of the D colon compared with the P 
Colon. Ongoing analysis of the GABA receptors subtypes mediating the effect may 
possibly clarify the mechanisms involved. Financial Support: CAPES, CNPq, 
FAPESP Institutional Ethical Committee: CEUA Proc. 5500081215  
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08.012 Gastroprotective and healing effects of the dual endothelin receptor 
antagonist bosentan against chronic gastric ulcer in rats. Dal Lin FT, Werner MFP 

UFPR – Farmacologia 

Introduction: Gastric ulcer is a chronic disease manifested by necrotic lesions in the 
duodenum, esophagus and stomach. Long-term pharmacological treatment with proton 
pump inhibitors, such as omeprazole, may promote adverse effects such as bone 
fractures, impaired B12 vitamin absorption and enteric infections. There are evidences 
that exogenous endothelins promotes and exacerbates gastric ulcers in animal models 
(Morales et al., 1992; Wallace et al., 1989), and that patients with chronic gastric ulcer 
present elevated levels of endothelin in stomach and plasma (Michida et al., 1997). 
Interestingly, endothelins are decisive on formation of refractory digital ulcers in 
patients with systemic sclerosis, and the treatment with bosentan, a dual antagonist of 
endothelin ETA and ETB receptors was effective in healing digital ulcers (Matucci-
Cerinic et al., 2011). Therefore, this study evaluated the possible effect of bosentan in 
accelerate the healing of chronic gastric ulcers, contributing to a possible adjuvant 
therapy of ulcers that are difficult to treat and presents a high rate of recurrence. 
Methods: Chronic ulcer was induced in anesthetized male Wistar rats, through 80% 
acetic acid applied to the serosal surface of the stomach for 1 min (Okabe et al., 1971). 
Two days following ulcer induction, rats were orally treated with vehicle (water, 1 
mL/Kg), omeprazole (40 mg/Kg) or bosentan (3, 10 and 30 mg/Kg), twice daily during 5 
days. The gastric healing effect were evaluated through measurement of ulcer area, 
histological hematoxylin/eosin (HE) stain, mucus content by periodic acid Schiff stain 
(PAS), analysis of proliferating cell nuclear antigen (PCNA) by immunohistochemistry 
and neutrophil infiltration by myeloperoxidase activity (MPO) (CEUA/BIO UFPR 1054). 
Results: Treatment with omeprazole (40 mg/Kg) reduced gastric area ulcer in 46.2% 
and bosentan (3, 10 and 30 mg/Kg) in 13.5%, 37.6% and 66.5% respectively, 
compared to the vehicle (173 ± 12 mm2). Histological slices of ulcers also showed a 
deep gastric mucosal injury caused by acetic acid and a regression of ulcer size by 
omeprazole (40 mg/Kg) and bosentan (10 and 30 mg/Kg). Ulcerated animals treated 
with vehicle showed reduction of the amount of mucin like glycoproteins revealed by 
PAS-staining sections. However, PAS-staining for mucin was increased in 339.4% in 
animals treated with omeprazole (40 mg/Kg) and 344.1% and 313.6% with bosentan 
(10 and 30 mg/Kg respectively), compared to the vehicle (25.9 ± 1.32 x 104 

pixels/section). PCNA-immunostained sections from the ulcerated control group 
showed minimal number of PCNA-positive cells in the gastric mucosa (0.775x103 

nucleus/section). Conversely, PCNA-positive cells were increased in the gastric 
mucosa in 290.8%, 238.5% and 282.8% in omeprazole (40 mg/Kg) and bosentan (10 
and 30 mg/Kg) groups, respectively. Regarding the inflammatory marker, MPO activity 
in ulcerated mucosa was reduced in 35.1%, 59.2% and 64.2% in omeprazol (40 
mg/Kg) and bosentan (10 and 30 mg/Kg) groups, respectively, when compared to the 
vehicle (20.2 ± 2.8 DO/mg of protein). Blood samples revealed that rats did not show 
alterations of biochemical markers of renal and hepatic function. Conclusion: 

Collectively, our data suggest that bosentan could be a promising adjuvant drug in 
healing and regenerate ulcerated gastric mucosa. Financial support: CAPES.  
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08.013 Relaxant mechanism of essential oil from Lippia origanoides on guinea 
pig airway smooth muscle. Menezes PMN1, Brito MC1, Paiva GO1, Ribeiro LAA1, 

Lucchese AM2, Silva FS1 1UNIVASF, 2UEFS 

Introduction: Lippia origanoides is rich in essential oil and popularly used to treat 
Asthma, bronchitis and flu, but lack studies this species in animal models of respiratory 
disease. Objectives: Aim this work was to investigate the relaxant mechanism of 
essential oil from L. origanoides (OLO) in guinea-pig isolated trachea. Materials and 
Methods: Experimental protocols were established in accordance with 
CEUA/UNIVASF (protocol # 0006/021014). Guinea-pig isolated trachea (n = 5) was 
incubated in 10 ml chambers of tissue organ bath system filled with a Krebs solution at 
37°C and constant oxygenation by 1h and tension of 1g. Airway smooth muscle was 
contracted with carbachol or histamine 1 µM and when contractions had reached a 
plateau, cumulative concentrations of OLO (1-729 µg/mL) was added. To elucidate the 
relaxant mechanism of OLO, set of experiments were performed in the presence or 

absence of 4-aminopyridine (4-AP, 2mM), tetraethylammonium (TEA, 5mM), 
glibenclamide (GLI,, 3µM), cesium chloride (CsCl, 5mM), propranolol (PRO, 3 µM), 
indomethacin (IND, 10 μM), dexamethasone (DEX, 10 μM), atropine (ATR, 1 μM), 
hexamethonium (HEX, 100 μM), L-NAME (10 μM), methylene blue (MB, 25 μM), 
aminophylline (AMN, 1 μM). In addition, it was necessary to confirm the mechanism of 
action, using OLO (9, 27 or 81 µg/mL) alone or in combination with sodium 
nitroprusside (SNP, 3 μM), AMN (0,3 μM) or AZM (25 μM) for subsequent contraction 
with carbachol (1 µM). Results: In guinea-pig isolated trachea, OLO was more potent 

in to relax airway smooth muscle contracted with histamine [EC50 = 9,92 (7,52-11,57) 
μg/mL] than carbachol [EC50 = 52,21 (46,03-59,42) μg/mL]. Relaxation induced by OLO 
after contractions induced by histamine in the presence of the pharmacological tools 
tested had not change when compared whith relaxation in the absence of OLO. 
However, EC50 of OLO in the presence of 4-AP (20,12 ± 3,53 µg/mL), TEA (20,18 ± 
2,99 μg/mL), DEX (2,59 ± 0,60 μg/mL), ATR (3,95 ± 1,45 μg/mL) and AZM (16,58 ± 
1,85 μg/mL) showed significant increase or decrease in comparison with EC50 in the 
absence [9,92 (7,52-11,57) μg/mL]. To confirm that one of the pathways involved 
soluble guanylyl cyclase (GCs), it was showed carbachol-induced contractions (110,1 ± 
9,847%) reduced when preparations were pre-incubation with OLO 81 µg/mL (61,92 ± 
3,864%), OLO 81 µg/mL plus SNP (23,68 ± 7,963%), or OLO 81 µg/mL plus SNP and 
AZM (26,62 ± 10,3%). Conclusions: Essential oil from L. origanoides has spasmolytic 

activity in guinea pig trachea, with greater potency on histamine-induced contractions 
and relaxant mechanism involving possibly the activation of GCs, which increase the 
concentrations of cGMP, regulate PKG activity and, consequently, promote 
phosphorylation of voltage-gated potassium channel (Kv) and calcium-activated 
potassium channel (KCa). Keywords: airway smooth muscle; soluble guanylyl cyclase; 
essential oil; Lippia origanoides. Financial support: CAPES, CNPq and UNIVASF.  
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08.014 Cholinergic Transmission and Gastrointestinal Dysfunction in Dystrophic 
(mdx) mice Ferraz MC1, Frangiotti MIB1, Pisano Dias ASES1, Nogueira-Bechara FM1, 

Silva JDP1, Silva RV1, Lima-Landman MTR1, Lapa AJ1,2, Souccar C1 1Unifesp-EPM – 
Farmacologia, 2UEA – Medicina Experimental 

Introduction: The central nervous system (CNS) and gastrointestinal (GI) system 
communicate bi-directionally, influencing each other functioning through the brain-gut 
axis (BGA). This intercommunication involves neural, endocrine and immune pathways 
that may be altered by psychological and pathophysiological factors. Patients with 
Duchenne muscle dystrophy (DMD) present a progressive and fatal muscle 
degeneration and cognitive deficits of different degrees. The disease is caused by 
mutations in the dystrophin gene with a lack of the protein. Dystrophin is also 
expressed in cardiac and smooth muscles. Gastric dilatation, intestinal pseudo-
obstruction and hypomotility have been described in patients with DMD and the mutant 
mdx mouse. We have previously reported a decreased concentration of nicotinic 

receptors (nAChRs) containing alfa-7 and beta-2 subunits, and increased nAChR-
evoked [3H]-ACh release in the mdx hippocampus (Parames et al., 2014; Neuroscience 
269:173). The aim of this work was to evaluate the influence of the observed changes 
in cholinergic transmission in the CNS on gastrointestinal dysfunctions in mdx mice. 
Methods: We used littermate control and mdx mice (4-5 months). Intestinal motility 
was measured after gavage of 10% charcoal solution, and gastric emptying was 
determined in mice fed with a hydrated diet. Segments of proximal (P) and distal (D) 
colon from control (C) and mdx mice were mounted in organ baths containing Krebs 

solution at 36ºC, pH 7.4. Concentration-response curves were constructed to 
carbamylcholine (CCh, 1 nM-10 mM) in the presence of hexamethonium (300 µM), or 
to dimethylphenylpiperazinium (DMPP, 0.3-100 µM) in pre-contracted preparations with 
10 µM CCh. The maximal contractile/relaxation effect (Emax) and mean effective 
concentration (EC50) were calculated by nonlinear regression. Data were expressed 
as means ± SEM (Emax) or geometric means and 95%CL (EC50); statistical difference 
was determined using Student‟s “t” test or Kruskal-Wallis test. Results: The mean 
body weight and colon length did not differ between C and mdx mice, while the mdx 

colon weight was 10% lower than C values. Significant decrease (39%) in GI transit 
was observed in mdx mice compared to C, whereas the gastric emptying was not 
altered. Cumulative addition of CCh produced a concentration-related contraction, 
reaching maximal effect at 1 mM. Emax values of CCh were 5-fold greater in D than in 
P colon in both groups; these values did not differ between C and mdx values. In mdx 
mice, the EC50 value for CCh was 4.7 times lower in D than in P colon. Such 
difference was not detected in C mice. Nicotinic stimulation of P and D colon with 
DMPP produced a relaxation-related effect that did not differ between C and mdx mice. 
Conclusion: The observed decrease in intestinal motility in mdx mice is consistent with 
other studies. Although the nicotinic-induced colon relaxation did not differ between C 
and mdx mice, the mdx D colon showed an increased sensitivity to muscarinic 
activation. These effects may be related to some extent, to the reported impaired nitric 
oxide function in the absence of dystrophin. Financial Support: CAPES, CNPq, 
FAPESP Institutional Ethical Committee: CEUA Proc. 4299241215  
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08.015 Geraniol, but not Citral, participates in the gastric healing activity of the 
essential oil of Cymbopogon citratus in mice. Somensi LB1, Venzon L2, Boeing T1, 

Mariano LNB1, Souza P1, Wagnet TM3, Andrade SF1, Nesello LAN2, Silva LM1 1Univali 
– Ciências Farmacêuticas, 2Univali – Nutrição, 3Univali – Farmácia 

Introduction: The search for new therapeutic alternatives to assist in the treatment of 
gastric ulcers is increasing and necessary because the current antiulcer therapy has 
several adverse effects. Cymbopogon citratus, popularly known as lemongrass, is used 
for the treatment of gastric, nervous and hypertensive disorders, in addition to its use in 
the food and pharmaceutical industries. Aim: To evaluate the gastroprotective and 
gastric healing effects of essential oil of C. citratus (EOCC), citral and geraniol 

(monoterpenes identified by GC-MS on EOCC) on experimental-induced gastric ulcer. 
Methods: Ethanol-induced acute gastric ulcer was performed in mice to evaluate the 
gastroprotective effects of EOCC (1-100 mg/kg, p.o), citral (1-100 mg/kg, p.o) and 
geraniol (1-100 mg/kg, p.o). The 10% acetic acid-induced chronic gastric ulcer was 
performed in mice and the effects of EOCC (10 mg/kg, p.o), citral (100 mg/kg, p.o) and 
geraniol (3 mg/kg, p.o) in healing ulcer process also were evaluated. Histological and 
histochemical analyses were performed, as well as the in vitro evaluation of the effects 
of these phytochemicals on H+/ K+-ATPase activity (approval number in CEUA: 
036/16p). In addition, the cytotoxicity of these components was quantified in murine 
fibroblasts (L929 cells). Results: The EOCC yielded 0.70% of the total fresh weight of 
aerial parts from C. citratus employed in the extractive procedure. Chromatographic 
analysis permitted the identification and quantification of the four majority volatile 
components of this oil: α-Citral or Geranial (45.47%), β-Citral or Neral (32.70%), β- 
Myrcene (10.34%) and Geraniol (3.04%). In the ethanol-induced gastric ulcer, the 
minimum effective oral dose of EOCC, citral and geraniol were 10, 100 and 3 mg/kg, 
respectively, reducing the ulcer area by 51.67%, 78.77% and 84.90%, compared to 
vehicle group (Veh: 25.82 ± 3.59 mm²). Moreover, EOCC (10 mg/kg, p.o) and geraniol 
(3 mg/kg), but not citral (100 mg/kg), accelerated the gastric healing process by of 
31.00% and 70.77%, compared to acetic-acid ulcerated group treated with vehicle 
(34.20 ± 2.47 mm²). These healing effects were confirmed histologically by the 
contraction of ulcer base and by the enhancement on mucin-staining in slices of ulcer 
site from mice treated with EOCC or geraniol. Interestingly, EOCC and citral at a 
concentration of 100 µg/ml inhibited the H+/ K+-ATPase activity by 28.26% and 44.36%, 
whereas geraniol not changes this parameter. No signs of cytotoxicity from EOCC, 
geraniol or citral were found against L929 cells (the cell recommended by ISO 10993-5 
for this purpose). Conclusions: Together, these findings confirming the gastroprotective 
and healing gastric ulcer effcts of essential oil of aerial parts of Cymbopogon citratus. 
Moreover, we added the important information tha the geraniol, but not citral, displays 
healing effects on installed ulcers by the strengthening of mucosal protective factors, 
especially the gastric mucus barrier. Financial Support: CNPQ, CAPES, FAPESC.  
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08.016 p-cymene presents low toxicity after repeated doses and gastroduodenal 
antiulcerogenic activity related to antioxidant and anti-inflammatory effects. 

Formiga RO1, Pessoa MMB1, Barros MEF1, Silva SL1, Guedes JM1, Alves EB1, 
Vasconcelos RC2, Rodrigues CRS1, Sobral MV1, Lima CMBL1, Araújo RF2, Araújo AA2, 
Batista LM1 1UFPB, 2UFRN 

Introduction: p-Cymene is a monoterpene present in raspberries, carrots, butter, 

orange juice, grape, oregano and other spices. Our research group demonstrated its 
gastroprotective activity in several models of acute gastric ulcers, which is linked to the 
participation of sulfhydryl groups and nitric oxide. Therefore, the aim of this study was 
to evaluate the toxicity of this compound after repeated doses, as well as, to assess the 
gastric and duodenal antiulcerogenic activity and the mechanisms of action of p-
cymene. Methods: For all experiments male Wistar rats (180-220 g, N = 5-8) were 
used. For the acetic acid-induced gastric ulcer model, rats were anesthetized and the 
stomach serosa layer received 100 μL of absolute acetic acid for 1 minute. After 48 
hours, the animals were treated orally for 14 days with Tween 80 5% (negative control 
group), lansoprazole 30 mg/kg (positive control group) and p-cymene 200 mg/kg (most 
effective dose). Then, the animals were evaluated for weight gain and water and food 
intake. On 15th day the animals were euthanized and the relative weight of organs, 
biochemical and hematological parameters, the area of lesion (ALU - mm2) and healing 
percentage were assessed. Fragments of the stomachs were used to observe 
antioxidant and anti-inflammatory parameters. For the cysteamine-induced duodenal 
ulcer model rats were divided and pre-treated with Tween 80 5%, lansoprazole 30 
mg/kg and p-cymene (25, 50, 100 and 200 mg/kg). After 1 hour, duodenal ulcer was 
induced by two oral administrations of hydrochloric cysteamine (300 mg/kg). 24 hours 
later, the animals were euthanized and ALU and lesion inhibition were determined. 
Data were analyzed using ANOVA followed by Dunnett's and Tukey test and p<0.05 
was considered as statistically significant. GraphPad Software© 5.0 was used for data 
processing. Results: p-Cymene increased water and food consumption and prevented 
body weight loss (p<0.05), when compared to the negative control group. In addition, 
p-cymene did not induce any changes in organ weight, as well as, in biochemical and 

hematological parameters (p>0.05) after repeated doses for 14 days. Regarding the 
antiulcerogenic activity, p-cymene was able to decrease ALU (p<0.001), when 
compared to the negative control group, with 59% of lesion healing. That result is 
associated with restored GSH levels and decreased MDA concentrations. Futhermore, 
p-cymene decreased the levels of pro-inflammatory cytokines (IL-1β and TNF-α) and 
brought IL-10, an anti-inflammatory cytokine, to basal concentrations. On cysteamine-
induced duodenal ulcer model, p-cymene in all doses decreased ALU (p<0.001), when 
compared to the negative control group, with 67%, 80%, 85% and 87% of ulcer 
inhibition, respectively. Conclusion: Thus, it may be concluded that p-cymene 
presented low toxicity after repeated doses, healing properties of gastric mucosa and 
duodenum protection against oxidative lesions, which are related to immunomodulation 
and antioxidant effects. Acknowlegments: CNPq/CAPES/UFPB Ethics Committee on 
Animal Use (CEUA/UFPB): number 110/16 
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08.017 Gaseous mediators (H2S, NO and CO) and AMPK interactions is required 
to gastric protection in mice. Araújo S, Oliveira AP, Sousa FBM, Lima EBS, Araújo 

TSL, Souza LKM, Iles B, Nogueira KM, Lopes ALF, Pacheco G, Oliveira RCM, 
Medeiros JVR UFPI – Biofísica e Farmacologia 

Introduction: AMPK is an evolutionarily conserved master regulator of energy 
metabolism. Recent research showed that activation of the AMPK pathway in rat 
gastric parietal cells decreases acid secretion. Methods: To evaluate the role of AMPK 
in H2S, NO or CO donors gastroprotective effects were executed Protocol 1, 2 and 3, 
respectively. In protocol 1 –Mice Swiss received saline, sodium hydrosulfite (NaHS, 
150μmol/Kg) or Dorsomorphin (DORSO, AMPK inhibitor) + NaHS. Other groups 
received PAG (H2S inhibitor, 50mg/Kg) + AICAR (AMPK activator). In Protocol 2 - 
received sodium nitroprusside (SNP, 10mg/Kg) or DORSO+SNP, L-arginine or 
DORSO+L-arginine. Other groups received L-NAME (10mg/Kg) + AICAR. Finally, in 
Protocol 3 – received CORM-2 (5 mg/Kg, CO donor) or DORSO+ CORM-2, Hemin (10 
mg/Kg) or DORSO + Hemin. Other groups received ZnPP IX (3 mg/Kg, CO inhibitor) + 
AICAR. After 30 min, gastric damage was induced by 50% ethanol in all groups, except 
saline. After 1 h, all the mice were euthanized and samples from the stomach were 
removed for macroscopic analysis, histological study, and H2S levels, nitrite/nitrate or 
bilirubin concentration. All data are expressed as mean ± SEM/ANOVA/ Student-
Newman-Keuls tests were used to determine the significance of differences between 
groups (P<0,05). Results: Histological analysis revealed that pretreatment with 
AICAR, NaHS, SNP, L-arginine, CORM-2 or Hemin decreased hemorrhagic damage, 
edema, and the loss of the epithelium, whereas the administration of DORSO, PAG, L-
NAME or ZnPP reversed these effects. Concerning H2S production, the administration 
of NaHS significantly increased the levels of H2S in gastric tissue (0,45±0,06) when 
compared to the control group (saline). Mice treated with 50% ethanol also showed 
significantly increased levels of H2S (0,34±0,04 μmol/g), when compared to the saline 
group. However, groups pretreated with DORSO + NaHS decreased the levels of H2S 
(0,14±0,03) when compared to NaHS group. Nitrite/nitrate levels also were measured 
in gastric tissue; the administration of SNP significantly increased the levels when 
compared to the saline group or ethanol. However, groups pretreated with DORSO + 
SNP decreased the levels of nitrite/nitrate when compared to SNP group. In bilirubin 
determination in tissue, Hemin treatment resulted in bilirubin accumulation in gastric 
tissues during the ethanol-induced gastropathy. Nevertheless, treatment with DORSO+ 
Hemin decreased the levels of bilirubin when compared to Hemin group. In addition, 
AICAR pretreatment significantly prevented ethanol-induced macroscopic gastropathy 
(2,74±1,23,mm2), as compared to the ethanol group (43,89±4,36 mm2). On the other 
hand, administration of PAG, L-NAME or ZnPP reversed the gastric protection (caused 
by AICAR) from ethanol-induced gastric damage. Conclusion: Our results indicate 
that H2S, NO and CO donors plays a protective role against ethanol-induced gastric 
damage due to mechanisms are dependent of AMPK activation. Financial support: 
CNPq. Approved by local ethics committee (Protocol Nº 228/16). 



19 

 

08.018 Physical exercise reverts decrease in the gastric emptying induced by 
renovascular hypertension model 2K1C in rats. Lima EBS1, Telles PVN2, Sousa 

JFR2, Lima LC2, Oliveira LCS3, Silva MTB2 1UFPI – Farmacologia, 2UFPI – Educação 
Física, 3UFPI – Nutrição e Alimentos 

Introduction: Administration of angiotensin reduces gastric emptying in rats. In 
addition, the hypertension 2 kidneys and 1 clip (2K1C-H) increases renin, leading to 
elevation of angiotensin II and causing hypertension. Nevertheless, to date, no study 
has described the role of 2K1C hypertension on gastrointestinal motility is unknown. 
Objective: To investigate the effect of 2K1C-H on the gastric motility of rats and what 
role of physical exercise in this phenomenon. Methods: The rats were divided in 

groups: Sham, 2K1C-H, Sham-Exercise and 2K1C- H-Exercise. The hypertension 
2K1C was induced by the model described by (Oliveira-Sales et al., 2014).The animals 
were submitted to aerobic exercise consisted of swimming with 5% of body weight by 
1h/day, 5 days/week for 4 weeks for a total of 20 sessions. We monitor the systolic 
blood pressure (SBP) by tail plethysmography 1x/week/4 weeks. Finally, the rats 
received a catheter in the left femoral artery and electrodes in the thoracic region for 
subsequent monitoring of hemodynamic parameters (SBP, mean arterial pressure 
(MAP) and heart rate (HR). Rats with SBP ≥140 mmHg were considered hypertensive. 
Gastric retention was assessed by the dye dilution technique, phenol red, originally 
described by Reynell and Spray (1956). Data were expressed as means ± SEM, with 
significant p values <0.05. Results: We observed a significant increase in the SBP of 
the H-2K1C rats compared to the control (Sham) after the 4th week of surgery (166.1 ± 
5.5 vs 120.8 ± 1.2 mmHg). The 2K1C-H group showed higher MAP and HR when 
compared to with Sham (170,5 ± 9,954 mmHg vs 109,7 ± 2,334 mmHg) and (410.6 ± 
7.5 bpm vs 334.0 ± 7.7 bpm) respectively, the 2K1C-Ex group showed significant 
bradycardia compared to the 2K1C-H group (354.9 ± 9.3 bpm vs 410.6 ± 7.5 bpm). In 
the analysis of heart rate variability (HRV), the H-2K1C-ex group reduced the 
sympathetic activity, (LF) compared to the H-2K1C group (5.4 ± 3.1 vs 25.29 ± 
2.242nu). The 2K1C-H group had a significant decrease in gastric emptying compared 
to the Sham group (44,1±1,4 vs 66,1±1,2%). The H-2K1C-Ex group presented a 
significant increase of gastric emptying in relation to the 2R1C-H group (55,8 ± 1.2 vs 
44.1 ± 2.4%). Conclusion: Our results indicate that 2K1C hypertension decreases the 
gastric emptying of liquids, which was reversed by aerobic physical exercise. In 
addition, physical exercise improved the hemodynamic parameters (SBP, MAP and 
HC) of rats with hypertension. Financial support: CNPq. Approved by local ethics 
committee (Protocol nº 044/15-UFPI). *Oliveira-Sales EB Autonomic Neuroscience: 
Basic and Clinical. 01-07, 2014. * Reynell and Spray J. Physiol,131. 452-462, 1956.  
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08.019 Lactobacillus reuteri DSM 17938 decrease biomarkers of oxidative stress 
and gastric damage induced by ethanol administration in mice: role of 
TRPV1/Substance P axis. Oliveira AP1, Araújo S1, Souza LKM1, Sousa FBM1, Araújo 
TSL1, Nogueira KM1, Pacífico DM2, Brito GAC2, Medeiros JVR1 1UFPI – Farmacologia 
da Inflamação e Desordens Gastrintestinais, 2UFC – Morfologia 

Introduction: Ethanol-induced gastric mucosal injury via the transient receptor 

potential vanilloid 1 (TRPV1) and release of Substance P (SP). Some lactic acid 
bacteria and their products have gastroprotective activity on ethanol-induced ulcer, and 
decreased levels of SP. Moreover, Lactobacillus reuteri DSM 17938 shows beneficial 
activities via inhibition of TRPV1. Thus, this study evaluated the L. reuteri on gastric 
lesions and its mechanism of action. Methods: Swiss mice (25-30g) were pretreated 
orally with saline (0.9%) or 108 CFU.g body wt-1·day-1 of L. reuteri DSM 17938 (DSM) 
for 14, 7 or 3 days. On the fourth, eighth and fifteenth day, the animals supplemented 
with DSM and saline received ethanol 50% (0.5 mL / 25 g p.o.) or saline. To evaluate 
the role of TRPV1 antagonism, the mice supplemented with DSM for 3 days, received 
Resiniferatoxin (RTX- 3 nmol/kg), intragastrically with ethanol 50% (0.5ml/25g) in the 
fourth day. To evaluate the role of NK1 antagonism, the lesion was induced with the 
intraperitoneal administration of 1 μmol/L/20g of SP, immediately before ethanol. After 
1 h of ethanol administration, the gastric damage was measured. Samples of each 
stomach were removed for histopathological assessment and biochemical analysis 
(Malondialdehyde- MDA; Nitrite; Glutathione- GSH and Superoxide dismutase- SOD). 
TRPV1 expression was estimated by immunohistochemistry, and the SP levels were 
measured by ELISA. Gastric mucus and gastric secretion tests were conducted. 
Results: L. reuteri DSM 17938 reduced the ethanol-induced gastric damage and 
histopathological parameters. (P<0.001). Pretreatment with DSM for 3 days presented 
inhibition rate of the ulcer of 90.26%, and all others experiments were realized in this 
way. L. reuteri also reduced MDA and nitrite levels when compared to the injured group 
(77.94±5.98; 160.4 ± 26.35 nmol/g tissue and 0.185±0.03; 0.345±0.08 Nox (uM), 
respectively), and increase the antioxidant parameters of GSH and SOD (149.1±69.65; 
9.92±4.31 mg/NPSH/g and 9.62±5.05; 2.24±0.58 uSOD/mg of protein, respectively). 
The effects of DSM supplementation were reversed with RTX administration, and did 
not reduce the gastric lesion caused by the coadministration of ethanol and SP in the 
macroscopic and microscopic parameters. The biochemical dosages were reversed, 
with increase of MDA and Nitrite (152.3 ±5.42; 134.8 ± 59.43 nmol/g tissue and 0.302± 
0.06; 0.31±0.06 Nox (uM)), and decrease of GSH and SOD (10.97±5.23; 92.59±19.33 
mg/NPSH/g and 1.70±0.74; 3.09±1.11). The expression of TRPV1 in the stomach was 
decreased in the treated group, when compared to the injured group. The substance P 
content in gastric tissue was reduced, in comparison to damaged group (55.01±17.50; 
162.2±47.15 pg/cm3). Moreover, DSM elevated mucus levels in gastric mucosa and 
decrease the acid secretion (p<0.005). Conclusion: The study demonstrates that the 
L. reuteri has protective effects against ethanol-induced gastric damage via inhibition of 
TRPV1 receptor and substance P, with reduction of oxidative stress. Financial 
support: CAPES and CNPq. Animal Research Ethical Committee: Protocol n° 292 
/17. 
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08.020 EValuation of acute toxicity and gastroprotective activity of (-)-fenchone 
in animal models. Guedes JM1, Silva SL1, Formiga RO1, Barros MEFX1, Pessoa 

MMB1, Vasconcelos RC2, Araujo AA2, Barbosa JM1, Batista LM1 1UFPB, 2UFRN 

Introduction: Fenchone is a monoterpene, consisting of two isoprene units and an 
organic ketone, which is present in essential oils of many plant species and have 
pharmacological importance in the treatment of gastrointestinal disorders. Therefore, 
the present study aimed to evaluate the acute toxicity, the gastroprotective activity and 
to investigate the antioxidant and immunoregulatory mechanisms of fenchone in animal 
models. Methods: For the acute toxicity, it was used male Swiss mice (Mus musculus) 
(n=3), weighing 25-35 g. They were treated with tween 80 5% (control group) and with 
fenchone (300 and 2000 mg/kg). After treatment a behavioral assessment was 
undertaken and mice were evaluated during 14 days over water and feed consumption. 
At the end of this period the animals were euthanized and their organs were examined 
macroscopically and weighed to obtain the organ index. The deaths of the animals 
during the experiment period were used to measure the lethal dose 50% (LD50) (OECD 
423, 2001; ALMEIDA, R. N.; Rev. Bras. Cien. Farm., v. 80, p.72, 1999). For the 
evaluation of the gastroprotective activity it was used the ethanol-induced gastric ulcer 
model (MORIMOTO; J. pharmacol, 57, 495, 1991), in which it was used Wistar rats 
(n=7-8), weighing 180-250g, and also the stress (immobilization and cold)-induced 
gastric lesions, in which Swiss mice, weighing 25-35g were utilized (PUSCAS, I.; 
Arzneim. Forsch., v. 47, p. 568, 1997). Ulcers were determined by area of ulcerative 
lesion (ULA) in mm² for rats and ulcerative lesion index (ULI) for mice. In addition, 
reduced plasma glutathione (GSH), malondialdehyde (MDA), pro-inflammatory 
cytokines, interleukin 1 beta (IL-1β) and tumor necrosis factor (TNF-α) were measured 
from the gastric tissue. Results: In the acute toxicity assay, the group treated with 
2000 mg/kg presented stimulants effects of central nervous system, such as increased 
hyperactivity and ambulation during the first hour of evaluation. Besides, the water 
consumption of animals treated with fenchone was significantly lower (p<0.05) than the 
control group. There was no significant difference in feed intake and in the organ index. 
LD50 was considered greater than 2000 mg/kg. The results obtained for the ethanol-
induced gastric lesions protocol, demonstrated that carbenoxolone (100 mg/kg) and 
fenchona (75, 150 and 300 mg/kg) administered orally reduced significantly (p<0.05) 
ALU in 74.1, 31.1, 83.2 and 82.8%, respectively, when compared to the negative 
control group (NC). In the stress-induced gastric lesions model, cimetidine (100 mg/kg) 
and fenchona (37.5, 75, 150 and 300 mg/kg) reduced the ULI in 26.1, 33.2, 40.8, 55.8 
and 55.1%, respectively. Those results are related to antioxidant activity due to an 
increase in GSH levels and reduction of MDA levels (p<0.001), when compared to NC. 
Moreover, fenchone was also able to reduce the levels of IL-1β and TNF-α, when 
compared to NC (p<0.001). Conclusions: Thus, it was possible to suggest that 
fenchone presents low toxicity and gastroprotective activity, which involves antioxidant 
and immunoregulatory mechanisms. Acknowledgment: CNPq/UFPB/PgPNSB/ 
IperFarm. Ethics Committee on Animal Use (UFPB): number 120/2016. 
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08.021 Involvement of potassium channels, nitric oxide synthase and guanylate 
cyclase in the antispasmodic effect of Simaba ferruginea A.St.-Hil. on rat isolated 
ileum. Almendra RB1, Fonseca OC1, Oliveira JSSM2, Chaves MH2, Santos RF3, 
Oliveira AP3, Oliveira RCM3 1UFPI – Pharmacology, 2UFPI – Chemistry, 3UFPI – 
Medicinal Plants 

Introduction: Previous studies with Simaba ferruginea A.St.-Hil. (Simaroubaceae), 

popularly known as “calunga” or “féo-da-terra”, have shown that its methanolic leaves 
extract presents antiulcerogenic activity in ethanol-induced gastric ulcers, and this 
effect was partially mediated by the increase in the production of endogenous NO. 
Noldin et al. (2005) have shown that alkaloids isolated from this plant produced 
gastroprotection in animals submitted to gastric lesions, as well as significant 
antinociceptive activity in mice. The aim of this study was to evaluate the 
antispasmodic activity, and the involvement of potassium channels, nitric oxide 
synthase and guanylate cyclase in the effect evidenced by the ethanolic extract of S. 
ferruginea A.St.-Hil. (Sf-EtOH) leaves on rat isolated ileum. Methods: Ileal segments 
(1-2 cm) from male Wistar rats were mounted in isolated organ baths and suspended 
by cotton thread attached to a force transducer, connected to an amplifier and then to a 
computer (AVS Projetos/São Paulo-SP). After stabilization for 60 min, under tension, 
two submaximal contractions were induced with KCl 40 mM or carbachol 10-6 M on ileal 
segments. Sf-EtOh (0,1 – 500 µg/mL) was added in cumulative concentrations to the 
organ bath, in different preparations, during the sustained tonic contraction induced by 
contractile agents. To verify the involvement of the nitric oxide synthase (NOS), 
guanylate cyclase (GC) and potassium channels in the relaxing effect, incubations with 
L-NAME (10-4 M), ODQ (10-5 M), TEA+ (5 or 1 mM), glibenclamide (10-5 M) or apamine 
(100 nM) were prepared (n=5), separately. The results were expressed as mean ± 
stantard error of the mean (S.E.M.) and were statistically evaluated using one-way 
ANOVA followed by Bonferroni test, when necessary, *p<0,05. Results: Sf-EtOH 
promotes relaxation on rat isolated ileum pre-contracted with CCh and KCl (CE50 = 9,5 
± 0,9 and 21,5 ± 1,2 μg/mL, respectively). In the presence of L-NAME, ODQ, TEA+ 
5mM ; TEA+ 1mM; glibenclamide and apamine (CE50 = 139,1 ± 43,6*; 152,9 ± 21,7*; 
157,5 ± 31,4*; 105,1 ± 9,5*; 129,5 ± 11,1* and 25,20 ± 5,9 µg/mL*, respectively, 
compared to the control curves), the concentration-response curves of Sf-EtOH were 
significantly shifted to the right (p*<0,05), reducing the relaxation potency, suggesting a 
participation of NOS, GC and potassium channels in the observed effect. Conclusion: 

Thus, it was concluded that Sf-EtOH presents antispasmodic effect on rat isolated 
ileum, and its mechanism of action is concentration-dependent involving the nitric oxide 
pathway and the positive modulation of SKCa, BKCa and KATP channels. Financial 
Support: UFPI, CAPES and FAPEPI. Ethics Committee of Animal Experimentation 

(CEEA/UFPI nº 293/2017). 
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08.022 Evaluation of antidiarrheal effect of ethanolic extract of Simaba ferruginea 
A.St.-Hil. (Simaroubaceae) leaves in mice. Negreiros PS1, Almendra RB1, Ferreira 

OC1, Costa DS1, Oliveira JSSM2, Chaves MH2, Santos RF3, Oliveira RCM3 1UFPI – 
Pharmacology, 2UFPI – Chemistry, 3UFPI – Medicinal Plants 

Introduction: Diarrhea is a pathological condition characterized by an increase in the 
number of daily bowel movements, with changes in the consistency of the stool, usually 
pasty or liquid. Among the most promising sources of natural products, we can 
highlight Simaba ferruginea A.St.-Hil. (Simaroubaceae), popularly known as „calunga‟ 
or „féo-da-terra‟. Previous studies have found that the antiulcerogenic activity of the 
methanolic extract of S. ferruginea A.St.-Hil., in ethanol-induced ulcer, is mediated in 

part by the increase in the production of endogenous NO. Noldin et al. (2005) 
demonstrated that alkaloids isolated from this plant promoted gastroprotection in 
animals submitted to gastric lesions, as well as significant antinociceptive activity in 
mice. Sf-EtOH extract has also shown relaxing activity on rat-isolated ileum and aorta. 
The objective of this study was to investigate the antidiarrheal activity of the ethanol 
extract from S. ferruginea A.St.-Hil. (Sf-EtOH) in mice. Methods: Male Swiss mice (n = 
6) were treated with saline (10 mL/kg); Sf-EtOH (50, 100 or 200 mg/kg) or loperamide 
(5 mg/kg), orally administered. After 1 h, the diarrhea was induced by castor oil (10 
mL/kg) in the experimental groups. The saline group received only oil. We measured 
the amount of total stools, diarrhea and intestinal fluid (enteropooling), and the values 
were expressed as %. Statistical analysis and graph plotting were performed using 
GraphPad PrismTM 6.0. Results: Sf-EtOH at 50, 100 and 200 mg/kg significantly 
reduced (*p<0,05) total fecal mass (43,84; 60,40 and 70,91%, respectively) and 
especially the diarrheal stools (53,62; 66,93 e 86,29%, respectively), when compared 
with the control group (saline 10 mL/kg, p.o.). Loperamide-treated group also reduced 
(*p<0,05) fecal mass (79,70%) and diarrheal stools (91,53%), compared to the control 
group. Sf-EtOH, in all tested doses, was effective in reducing (*p<0,05) the intestinal 
content (40,62; 51,56 and 59,37%, respectively), when compared to the control (0,0%). 
Loperamide also reduced the intestinal content in the loperamide-treated group 
(79,68%), when compared with the saline-treated group. Conclusion: Thus, it was 
concluded that the extract of S. ferruginea A. St.-Hil. (Sf-EtOH) leaves has remarkable 
antidiarrheal activity in mice with castor oil-induced diarrhea. Financial Support: 
UFPI/CAPES and FAPEPI. Ethics Committee of Animal Experimentation (CEEA/UFPI 
nº 293/2017).  
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08.023 Antispasmodic activity of JME-173, a non-anesthetic analogue of 
mexiletine, in the airway smooth muscle depends of the blockade of voltage-
gated calcium channels. Carvalho KIM1, Joca HC2, Cruz JS2, Silva ET1, Costa JCS1, 
Faria RX, Martins MA1 1Fiocruz, 2UFMG 

Introduction: Lidocaine analogues, screened for reduced local anesthetic (LA) activity, 
exhibited better antispasmodic, anti-inflammatory and safety profile as compared to the 
prototype lidocaine. Mexiletine is a LA antiarrhythmic agent whose chemical structure 
and electrophysiological properties closely resemble those of lidocaine although, unlike 
lidocaine, it is active following oral administration. Aim: The current study was 
undertaken to investigate the anti-asthmatic potential of JME-173, a structurally original 
mexiletine analogue designed to present the airway relaxant effects of mexiletine with 
limited sodium channel blockade activity. Methods: In vitro settings, the effect of JME-
173 was assessed in GH3 cells, isolated rat tracheal rings, mouse cardiomyocytes, 
assessing changes in sodium current, contraction and calcium current, respectively. 
Bronchoconstriction was measured in unrestrained mice using non-invasive whole-
body plethysmography. All animal experiments occurred under the CEUA FIOCRUZ 
license number LW-23/10. Results: The IC50 values for blockade of Na+ currents after 
treatment with JME-173 was remarkably higher than that of mexiletine (183 vs. 0.28 
mM), indicating an attenuated activity of this analogue on sodium channels. In contrast, 
JME-173 was more potent than mexiletine in inhibiting tracheal contraction. IC50s 
reduced from 395.2 to 32.0 μM following carbachol, and from 440.2 to 8.3 μM after 
allergen challenge. Notably, the relaxing effect of JME-173 remained unaltered 
following epithelium removal or co-treatment with either nitric-oxide synthase inhibitor N 
-nitro- L-arginine methyl ester (L-NAME, 100 μM), beta adrenergic receptor antagonist 
(propranolol, 1 μM) or adenylate cyclase inhibitor (SQ22,536, 100 μM). Furthermore, 
JME-173 was quite effective in inhibiting contraction dependent on the addition of 
extracellular Ca2+ (under high K+ depolarization) (IC50s= 10.0 μM and 380.8 μM, 
respectively). In another setting of experiments, JME-173 blocked L-type Ca2+ channels 
in cardiomyocytes (IC50= 30 μM). Finally, JME-173 (30 mg/kg, oral) significantly 
inhibited methacholine-induced bronchoconstriction for at least 6 h, while theophylline 
(100 mg/kg, oral) inhibited it at 3 h but not at 6 h post-treatment. Conclusion: These 
findings suggest that the oral treatment of the analogue JME-173 is a way of achieving 
the bronchodilator effect of mexiletine without the anesthetic effect, which has been 
associated with airway irritant action. The beneficial effect of JME-173 seems to be, at 
least in part, related to the blockade of voltage-dependent Ca2+ channels. Financial 
support: FAPERJ and CNPq  
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08.024 Pre-clinical evaluation of antiulcerogenic activity of geopropolis from 
Melipona fasciculata in mice. Brito H1, Pessoa DL, Sousa AK, Barbosa RA, Caldas 

GF, Borges ACR, Borges MO1 1UFMA – Ciências Biológicas e da Saúde 

Introduction: Geopropolis is a product obtained from the mixture of plant resins 
collected by bees plus wax, earth or clay. Geopropolis produced by Melipona 
fasciculata Smith, known as tiúba is traditionally used in inflammatory processes, 

gastritis, cancer, hemorrhoids, respiratory system disorders, and also as wound 
healing. Their chemical compositions predominantly are phenolic acids, triterpenes and 
hydrolysable tannins. This study aimed to evaluate the anti-ulcer activity and 
gastroprotective lyophilized hydroalcoholic extract geopropolis of (EHG), from the 
Maranhense cerrado. Methods: The geopropolis was collected in a meliponary in the 
city of Fernando Falcão, Maranhão, Brazil. The EHG was obtained by maceration in a 
water-alcohol solution 70%. The acute gastric ulcer was induced by absolute ethanol 
and indomethacin. We also evaluated intestinal transit, gastric acid secretion and 
gastric emptying. Research approved by the Animal Research Ethics Committee: 
09/14. Results: In the model ethanol ulcer induction than 75%, treatment of mice with 
EHG, 50 or 100 mg / kg reduced the ulcerous area of 66.6% and 93.2%, respectively, 
compared with the control group (127.7 ± 9.5 mm2). In indomethacin ulcer induction, 
treatment of mice with EHG the same doses, reduced the ulcerated area in 82.9% and 
92.5%, respectively, compared to the control group (119.3 ± 24.2 mm2). In evaluating 
the gastric secretion in rats, the extract (100 and 200 mg/kg) induced an increase in 
total acidity, reduced the volume of secretion in higher dose, and did not alter the pH, 
the two doses evaluated. The EHG at doses of 100 and 200 mg / kg did not alter 
gastric emptying, but decreased intestinal transit of rats in dose-dependent manner. 
Treatment with EHG induced increase (p <0.05) in the production of gastric mucus 
(236.7 ± 10.4 μg of Alcian blue/ g glandular tissue, 100 mg / kg). In mice pretreated 
with N-ethylmaleimide (NEM), an inhibitor of sulfhydryl compounds, the 
gastroprotective activity of EHG was reduced to 34.54%, whereas pre-treatment with 
saline showed a higher protection 56.4 %. Moreover, oral treatment with EHG 
increased to 18.0 g/ g tissue levels of sulfhydryl groups of the gastric mucosa from 
injury induced by ethanol (4.9 ± 1.0 mg / g tissue). Furthermore, pre-treatment with NG-
nitro-L-arginine (L-NAME), an inhibitor of NO synthesis, did not affect the 
gastroprotective activity of the extract. Conclusion: The results suggest that EHG M. 
fasciculata has antiulcerogenic effect observed in models of acute gastric ulcer 

induction and that the gastroprotective action of EHG probably involves the 
participation of sulfhydryl compounds (-SH) no protein. Financial Support: CNPq and 
CAPES  
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08.025 Gastroprotective effects of hydroethanolic extract of Cochlospermum 
regium (Mart & Schrank) Pilger against acute gastric ulcers in rodents. 

Arunachalam K, Pavan E, Oliveira DM, Figueiredo FF, Machado MTM, Martins DTO 
UFMT – Basic Sciences in Health  

Ethnopharmacological relevance: Cochlospermum regium, popularly known as 
"algodãozinho-do-campo", is a native shrub found in the Cerrado, Pantanal, Amazon 
Rainforest and Caatinga, forests, Brazil. The roots and barks of C. regium infusion and 
decoction extracts are used for the treatment of various diseases, including gastritis, 
ulcers, intestinal infections, gynecological infections, skin diseases, arthritis and among 
others. The aim of this study was to evaluate the gastroprotective and anti-ulcerogenic 
activity of the hydroethanolic extract of C. regium xylopodium (HECr) using in vitro and 
in vivo models of experimental ulcers in rodents. Materials and methods: HECr was 
obtained by maceration technique from xylopodium (yield 8.92%, w/w). The 
gastroprotection and anti-ulcer efficacy of the HECr (25, 100 or 400 mg/kg, p.o.) were 
tested using acute acidified ethanol (70%), piroxicam and water immersion-induced 
experimental ulcer models after approval from the Institutional Committee for Ethics in 
the Use of Animals (no. 23108.224227/2017-01). The plausible mode of action of the 
OEGi was assessed by the role of gastric secretion in pylorus ligature. In vitro 
Helicobacter pylori action was done by broth microdilution method. Results: HECr at 
doses 25, 100 and 400 mg/kg tested demonstrated potent gastroprotective activities 
when compared to the vehicle control group in the different necrotizing agents induced 
models such as acidified ethanol at dose 100 and 400 mg/kg by 47.52% (p < 0.05), 
62.69% (p < 0.01), piroxicam at dose 400 mg/kg by 58.55% (p < 0.01), water 
immersion-induced 78.26% (p < 0.001) respectively. In the model ligature pylorus, the 
treatments with HECr significantly change the gastric secretion parameters such as 
gastric juice at doses 100 and 400 by 27.05% (p < 0.05), 41.76% (p < 0.01) and 
elevated the pH (91.02 and 89.54 folds) and reduced the total acidity by 35.73% (p < 
0.01) and 68.94% (p < 0.01) respectively, when compared with vehicle group. HECr 
showed the anti-Helicobacter pylori effect (MIC=200 µg/mL) in microdilution assay. 
Conclusion: Taken together, these results indicated that HECr exerts a 

gastroprotective and antiulcerogenic effect against gastric ulceration induced in acute 
models and the underlying mechanism might be dependent on its anti-oxidant and 
antisecretory properties. Keywords: Cochlospermum regium, traditional medicine, 
antiulcerogenic, antisecretory Financial Support: CAPES/Pró-Amazônia (no. 

23038.000731/2013-56); CAPES/PNPD (no. 23108.180072/2016-02); CNPq (no. 
132286/2015-7); FAPEMAT (no. 205978/2011). 


