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Introdução:

Visceral leishmaniasis is a systemic infectious disease of great importance for public health,

because it is a zoonosis of chronic progress, which when untreated can lead to death in 90% of the

cases. As the disease evaluates, symptoms such as hepatosplenomegaly, fever, weight loss,

anaemia, leukopenia and peripheral edema manifest themselves. In the gastrointestinal tract,

studies describe intense parasitism, which can lead to inflammation and can progress to severe

ulcerations, intestinal hemorrhage, diarrhea and vomiting.

Objetivos:

To analyze the changes in the myenteric plexus nitrergic neuron population and the histopathology

of golden hamsters™ ileum infected with Leishmania (L) infantum in the acute and chronic periods.

Métodos:

Methods: Thirty-three male golden hamsters Mesocricetus auratus were used and divided into

experimental group (EG), which was infected intraperitoneally with 2x107 promastigotes and control

group (CG), which received PBS solution in the same amount. After the periods of 30 and 90 days

of infection, the animals were euthanized for collection of the small intestine. Fragments of the ileum

of approximately two centimeters were submitted to histological technique with staining in

hematoxylin and eosin for histopathological analysis and the remainder destined for evidence of the

population of nitrergic neurons by the technique of NADPH-dr. Fragments of the ileum were

collected to evaluate the parasitic load through LDU (Leishman-Donovan Units).

Resultados:

 It was possible to detect the presence of the parasite in the ileum in both experimental periods of

the infected animals, being the parasite load significantly higher at 90 days of infection when

compared to 30 days. In the acute period of infection, the morphometry of the intestine presented a

significant increase (p<0.05) of the muscular layer in 29.6% and a significant reduction (p<0.05) of

7.36% of the population density (PD) of NADPH-dr neuronal subpopulation. After the initial stages of

infection, the musculature stabilized, reflecting the maintenance of the density of the nitrergic

population. Regarding the morphometry of the intestinal barrier, in the acute period, no significant

difference (p> 0.05) was observed at villus height, however, the depth of the crypts was significantly

increased (p <0.05) in 13.21% besides  the significant increase of 13.9% (p <0.05) of the villi with



the advancement of the infection time.

Conclusão:

Based on the analysis, we can conclude that the evolution of infection by L. infantum causes

morphological changes in the wall and in the nitrergic subpopulation of the myenteric neurons of the

ileum. The changes observed in the acute and chronic phases demonstrate the intestine`s attempt

to maintain intestinal homeostasis in the presence of the parasite.
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Introdução:

The perineuronal net (PNNs) in central nervous system (CNS) are an important structure in

physiological and pathological conditions. PNNs are involved in neuronal plasticity, synaptic

stabilization and memory process. Several pathologies are related the deficiency or absence of PNN

components around specific neuronal populations area related to several diseases such as

Alzheimer`s disease, schizophrenia and autism spectrum. Currently, the investigations regarding

PNNs are restricted to the CNS. There are no reports about the presence or composition of PNNs in

dorsal root ganglia (DRG). 

Objetivos:

This study aimed to identify and characterize the presence of PNNs surrounding cell bodies of

extrinsic primary afferent neurons of the distal colon. 

Métodos:

Five male C57BL/6 mice aged between 8 to 12 weeks were used. The animals were anesthetized

using halothane (1%), oxygen (14%) and nitrogen (86%) and then submitted to cardiac perfusion

with saline and 4% paraformaldehyde solution (70mL/animal). DRGs from bilateral spinal levels

L6-S1 were removed post-mortem from their respective foramina. These ganglia contain extrinsic

afferent neurones that innervate the distal colon. DRG were post-fixed with 4% paraformaldehyde (3

hours) and frozen using OCT. Five to eight cryostat sections (10µm at -25ºC) were cut from each

DRG. Fluorescent double immunohistochemistry using Wisteria floribunda agglutinin (WFA, WFL),

fluorescein labelled (VECTOR LAB, ZB0107; 1:500) and antisera against the calcitonin gene-related

peptide (CGRP) (SANTA CRUZ, SC8857; 1:300) was performed. The number and area of

WFA/CGRP-labelled cells were analysed in 10 digital photomicrographs per mouse. In order to

avoid errors caused by the variations in both ganglion size and the proportions of cell bodies to

nerve fibers between different sections, the data were standardized within each section. For that, it

was calculated the numeric mean of the number of WFA/CGRP-labelled cells per unit area (mm²)

of DRG neuronal cell bodies in a number of sections (five to eight) at each DRG level. The area of

all WFA/CGRP-labelled cell bodies was measured.

Resultados:

Our results showed that 80.35% (80.35± 2.439) of extrinsic afferent neurones were associated

with PNNs. We also observed that 90% of the cell body of these cells had an area between 50 and



400 µm² and mean of 204.5 µm² (204.5 ± 2.790) . It was also observed WFA-labelled

structures in the cytoplasm of 24.3% (24.30± 4.798) of the neurones. This suggests that DRG

neurones are able to produce and secrete PNN molecules. In addition, the CGRP labelling revealed

that 35% (35.01± 2.658) of the lumbosacral DRG neurones were nociceptive, and 86.7% (86.7±

3.167) of these cells were surrounded by PNN.

Conclusão:

Our results demonstrate the presence of PNNs surrounding most of the spinal extrinsic afferent

neurones of the distal colon. It was also observed that most of the nociceptive neurones

(CGRP-labelled) present in lumbosacral DRGs express PNN.
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Introdução:

The enteric nervous system is a network of neurons and glial cells responsible for the control,

modulation and regulation of activities of the gastrointestinal tract in an integrated way, but

independent of the central afferents. Neurotoxic effect in the different enteric subpopulations,

together with gastrointestinal dysfunctions, were reported in various experimental conditions such as

aging, diabetes, parasitism, food restriction, as well as in situations of exposure to chemical

substances such as herbicide 2,4D, fluoride and bisphenol. 

Objetivos:

To evaluate the effects of the contaminants available in the medium of the enteric neuronal plasticity

of Sphoeoroides testudineus of areas under the anthropic influence. 

Métodos:

With the aid of trawls, the animals were collected (n = 15 / region) in two coastal regions of the São

Paulo state: Júreia Itatins Ecological Station (JES), a federal environmental protection area,

inserted in one of the most preserved points of the Atlantic Forest and used as reference area in

several studies on anthropic influence; and the Santos-São Vicente Estuary Complex (SSV)

located in Baixada Santista, one of the most urbanized and industrialized regions in the state, where

the largest port in Latin America is located. After collection, the animals were euthanized in 50 ppm

benzocaine solution diluted in 10 ml acetone and had their intestines collected and divided into

proximal and distal portions and intended for labeling by the histochemical techniques of Giemsa

and NADH-dr, which evidenced respectively the general and metabolically active neuronal

populations. In the light microscope, images of 60 fields of the whole mount were captured, so that

neuronal quantification (mm2) and morphometric analysis (Î¼m2) of the cellular (CP) and

nuclear (NP) profiles were performed. The results were analyzed with the One way ANOVA test

(p<0.05). 

Resultados:

Changes in neuronal density (mmÂ²) occurred only in the general population in the distal segment

of the intestine of the SSV animals, with a reduction of approximately 33% compared to the animals

of the JES (p<0.05). In the same segment of SSV animals, a reduction (p<0.05) was observed in the

areas of CP and NP of the neurons of the general population. In the metabolically active population,

there was an increase in CP and NP area in both intestinal segments (Table 1). The reduction of the

morpho-quantitative parameters observed in the general population of the neurons of the SSV

animals suggests the process of cell death because of exposure to the contaminants available in the



environment. Similar results were observed in rodents and swine that had their neuronal densities

decreased after exposure to chemical substances. In this sense, the increase in the CP and NP of

the metabolically active neurons would have occurred as a consequence of increased metabolic

activity, to compensate for neuronal loss and to maintain intestinal homeostasis. 

Conclusão:

The myenteric plexus of SSV S. testudineus presented changes in neuronal plasticity in an attempt

to maintain intestinal homeostasis in response to exposure to environmental contaminants
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Introdução:

The enteric nervous system (ENS) is composed of a network of neurons and cells of the glia

responsible by the control of the functions of the gastrointestinal tract. Morphophysiological changes

in this system have already been described because of ingestion of contaminated food and water.

Objetivos:

To evaluate the effects of environmental contaminants on the myenteric plexus morphology of the

pufferfish Sphoeroides testudineus from three estuaries of the São Paulo Coast. 

Métodos:

Thirty pufferfish were collected in three regions (n = 10 / region) with different levels of anthropic

activities interference on the coast of the São Paulo State. These regions were: Juréia-Itatins

Ecological Station (JES), an integral protection unit, used as reference in environmental impact

studies; Lagoon System of Cananéia-Iguape (LCI), area of protection of sustainable use, affected

by agricultural and mining activities; and Santos-São Vicente Estuary Complex (SSV), an area

located in the Baixada Santista, one of the most populated and urbanized areas of the state, where

is located the Port of Santos, the largest in Latin America. After collection, the animals were

euthanized with a 50 ppm benzocaine solution diluted in 10 ml of acetone. After verification of the

cessation of opercular movements was done the standard mensurement of body length (cm). The

intestines were collected and intended for labeling by the histochemical techniques of Giemsa (total

neurons), NADH-dr (metabolically active neurons), NADPH-dr (nitrergic neurons), and

Acetylcholinesterase (cholinergic neurons), respectively. The whole mount obtained were used to

evaluate the nerve network of the myenteric plexus, with the aid of a light microscope. The

quantitative results were analyzed by the one way ANOVA test (p<0.05) .

Resultados:

The animals collected in the three study regions showed no significant difference in body length

(cm) (JES: 19.48±1.89; LCI: 19.3±2.62; SSV: 16.31±2.57) by test one way ANOVA (p>0.05).

The myenteric plexus of S. testudineus, from JES, presented neurons distributed in the form of a

network, with primary cords (accompanying circular fibers), secondary cords (accompanying

longitudinal fibers) and tertiary cords (connecting the two categories of anterior cords). The neurons

were grouped but without formation of ganglion structures. The morphology of the myenteric plexus

of the animals of the LCI and SSV regions showed the unstructured nerve network, and the

formation of the three nerve cords was not evident, as observed in the JES animals. In addition to



this disruption, we observed a lower density of neuronal clusters and predominance of isolated

neurons. This disruption in the structure of the myenteric plexus observed was more expressive in

SSV animals, a region that is very degraded and contaminated with high levels of pollutants, such

as heavy metals, organochlorine substances, and chlorinated pesticides, among others.

Morphological changes in the myenteric plexus have already been reported in stress situations, as

in rodents exposed to chemical substances and fish submitted to food shortage and migratory

stress. Such changes may occur as a result of the death of myenteric neurons or as a consequence

of the process of neuronal migration between the intestinal strata, in order to amplify their synapses,

to guarantee the control of organ homeostasis.

Conclusão:

The morphological integrity of the pufferfish myenteric plexus is altered according to the different

levels of exposure to environmental contaminants. 
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Introdução:

Visceral leishmaniasis is an expanding zoonosis as a result of factors such as disorderly occupation

of urban space, deforestation, introduction of infected hosts, and synanthropic habits of wild

animals. As the disease progresses, various organs are affected, including the immune system,

spleen, liver, and gastrointestinal tract (GI), which causes symptoms such as fever,

hepatosplenomegaly, bleeding, including intestinal bleeding, vomiting, anemia, diarrhea and

malnutrition, which can lead to death.

Objetivos:

To analyze the histological and myenteric plexus involvement of the golden hamsters duodenum

during acute and chronic Leishmania (Leishmania) infantum infection.

Métodos:

Two experimental groups (EG) of golden hamsters Mesocricetus auratus were infected

intraperitoneally with 2x107 promastigotes of L. (L.) infantum and two other control groups (CG)

inoculated by the same route with physiological solution. After 30 and 90 days of infection the

animals (n=5/group) of the CG and EG groups were euthanized, the duodenum collected and a

proximal fragment destined for paraffin inclusion to obtain hematoxylin and eosin colored semi-serial

sections, which were used to measure muscular layer, villi height and crypt depth. Imprints were

made with small fragments of the duodenum to perform parasitic load analysis through LDU

(Leishman-Donovan Units). The remainder was allocated to NADPH-dr technique to label nitrergic

neurons.

Resultados:

Using LDU, it was possible to detect a presence of the parasite in the duodenum in both

experiments, with a parasite load greater than 90 days when compared to 30 days. A significant

increase (p<0.05) of 21.21% of nitrergic neurons was observed in the acute period of infection (30

days), followed by a reduction in this subpopulation in the chronic period (90 days) (Table 1).

Regarding the histological patterns a 16.42% reduction (p<0.05) was observed at villus height in the

chronic period of infection; the crypt depth was reduced in the acute period and increased at 90

days of infection; the muscular layer presented reduction in the initial phases of the infection, but at

90 days changes in thickness were not observed. The increase in the production of nitric oxide (NO)



by myenteric neurons is due to the change in the gene expression of the neuronal subpopulations,

to combat parasitism. However, the increase in pathological levels of NO in the intestine can lead to

absorption and secretion problems, besides generating constipation, a clinical sign that was not

observed in this study. This increase in NO production, associated with increased activation of the

immune system cells in the intestine, can lead to a dysbiosis, which justifies the morphological

changes observed in the intestinal barrier and muscular layer in infected animals.

Conclusão:

Infection by Leishmania (Leishmania) infantum causes morphological changes in the duodenum

wall, as well as compromise the nitrergic subpopulation of myenteric neurons in the duodenum of

golden hamsters.

Apoio Financeiro:
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Introdução:

Visceral leishmaniasis is an expanding zoonosis as a result of factors such as disorderly occupation

of urban space, deforestation, introduction of infected hosts, and synanthropic habits of wild

animals. As the disease progresses, various organs are affected, including the immune system,

spleen, liver, and gastrointestinal tract (GI), which causes symptoms such as fever,

hepatosplenomegaly, bleeding, including intestinal bleeding, vomiting, anemia, diarrhea and

malnutrition, which can lead to death.

Objetivos:

To analyze the histological and myenteric plexus involvement of the golden hamsters duodenum

during acute and chronic Leishmania (Leishmania) infantum infection. 

Métodos:

Two experimental groups (EG) of golden hamsters Mesocricetus auratus were infected

intraperitoneally with 2x107 promastigotes of L. (L.) infantum and two other control groups (CG)

inoculated by the same route with physiological solution. After 30 and 90 days of infection the

animals (n=5/group) of the CG and EG groups were euthanized, the duodenum collected and a

proximal fragment destined for paraffin inclusion to obtain hematoxylin and eosin colored semi-serial

sections, which were used to measure muscular layer, villi height and crypt depth. Imprints were

made with small fragments of the duodenum to perform parasitic load analysis through LDU

(Leishman-Donovan Units). The remainder was allocated to NADPH-dr technique to label nitrergic

neurons. 

Resultados:

Using LDU, it was possible to detect a presence of the parasite in the duodenum in both

experiments, with a parasite load greater than 90 days when compared to 30 days (Table 1). A

significant increase (p<0.05) of 21.21% of nitrergic neurons was observed in the acute period of

infection (30 days), followed by a reduction in this subpopulation in the chronic period (90 days)

(Table 1). Regarding the histological patterns a 16.42% reduction (p<0.05) was observed at villus

height in the chronic period of infection; the crypt depth was reduced in the acute period and

increased at 90 days of infection; the muscular layer presented reduction in the initial phases of the

infection, but at 90 days changes in thickness were not observed (Table 1). The increase in the



production of nitric oxide (NO) by myenteric neurons is due to the change in the gene expression of

the neuronal subpopulations, to combat parasitism. However, the increase in pathological levels of

NO in the intestine can lead to absorption and secretion problems, besides generating constipation,

a clinical sign that was not observed in this study. This increase in NO production, associated with

increased activation of the immune system cells in the intestine, can lead to a dysbiosis, which

justifies the morphological changes observed in the intestinal barrier and muscular layer in infected

animals.

Conclusão:

Infection by Leishmania (Leishmania) infantum causes morphological changes in the duodenum

wall, as well as compromise the nitrergic subpopulation of myenteric neurons in the duodenum of

golden hamsters.

Apoio Financeiro:
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Introdução:

The intestinal mucosa plays an important role in the mechanical barrier against pathogens, including

the etiological agent of toxoplasmosis: Toxoplasma gondii. Among the immune cells which respond

to T. gondii invasion, intestinal intraepithelial lymphocyte (IEL) secretes anti-inflammatory and

regulatory cytokines in the intestinal mucosa, which modulate epithelial turnover and repairing of

tissue damage. Another protective factor of the mucosa is the production of mucins by goblet cells,

which forms a barrier that lubricates and protects the intestinal epithelium. Thus, IELs and goblet

cells plays a key role for the intestinal homeostasis. 

Objetivos:

This study aimed to follow the dynamics in number of intraepithelial lymphocyte (IEL) and goblet

cells in the distal colon of rats during the first 10 days of toxoplasmic infection. 

Métodos:

Forty male Wistar rats (Rattus norvegicus), 60 days of age, were randomly assigned into two

experimental groups: control group (CG, n=5) and group infected with 5,000 oocysts of T. gondii

(M49 strain, genotype II, n=35). Five infected rats were killed long the course of the infection at 6

(IG6h, n=5), 12 (IG12h, n=5), 24 (IG24h, n=5), 48 (IG48h, n=5), and 72 hours (IG72h, n=5), and 7

(IG7d, n=5) and 10 days (IG10d, n=5). The distal colon was removed and fragments were submitted

to standard histological process in order to obtain sections stained with Hematoxylin and Eosin (HE);

Periodic Acid Shiff (PAS) was used to detect neutral mucins and labile sialomucins producted by

goblet cells. The number of IELs and goblet cells was counted among 2,500 consecutive epithelial

cells in each rat. Counting was performed directly on the microscope Oliympus® CX31 with aid of

the 40x objective lens. Proportion of IELs or goblet cells/100 epithelial cells was calculated.

Statistical tests were performed using GraphPad Prism 5 software. The data were analyzed using

one-way analysis of variance (ANOVA) and Dunnett’s multiple-comparison post hoc test. The level

of significance was 5%.

Resultados:

The number of IELs increased progressively until 24 hours post infection and then reduced until

reaches values found on the control at 72 hours post infection. Interestingly, another peak of IELs

was observed at 10 days post infection. Besides, the infection caused an increase in the



proliferation of goblet cells, but the infection groups of 24 and 48 hours it was not observed. (Table

1). Table 1 - Proportion of Intraepithelial lymphocytes (IELS) or goblet cellsâ•„100 epithelial

cells present in the distal colon mucosa of rats infected with Toxoplasma gondii.

GROUPS           CG	IG6h	IG12h	IG24h	IG48h	IG72h	IG7d	IG10d

IELs	                6.88 ±    10.41 ±   11.21 ±   11.15 ±    9.21 ±     5.69 ±     4.85 ±     10.00

±

                       0.41a       0.36b	0.29 b	0.52 b	0.51 b	0.33a	0.25 b	0.42 b

Goblet cells  18.37 ±   22.29 ±   21.99 ±   19.88 ±    20.42 ±   21.81 ±   22.56 ±   23.22 ±

                       0.57 a      0.65 b     0.82 b     0.62 a	0.39 a	0.43 b	1.26 b	0.67 b

The data are expressed as mean ± SE; CG: control group; IG: infected group; h: hour; d: day.

One-way ANOVA variance test and Dunnett’s multiple-comparison post hoc test; different letters in

the same line indicate difference (alpha = 0.05).

Conclusão:

We conclude that number of IELs in the colonic mucosa changes during the acute infection with T.

gondii, increasing during the first hours of contact with the parasite and reducing during the following

hours. Something similar happens with goblet cells, which has proliferated increasingly mainly after

72h.

Apoio Financeiro:
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Introdução:

Enteric nervous plexuses have been the object of several studies, specially the myenteric plexus

whose studies describe its organization, functions and alterations. On the other hand, the

submucosal plexus has been less studied and still needs descriptive studies.

Objetivos:

The aim of this study was to evaluate the profile area of myenteric and submucosal ganglia in the

distal colon of rats during the first 10 days of toxoplasmic infection. 

Métodos:

Forty male Wistar rats (Rattus norvegicus), 60 days of age, were randomly assigned into two

experimental groups: control group (CG group, n=5) and group infected with 5,000 oocysts of T.

gondii (ME49 strain, genotype II, n=35). Five infected rats were killed long the course of the infection

at 6 (IG6h, n=5), 12 (IG12h, n=5), 24 (IG24h, n=5), 48 (IG48h, n=5), and 72 hours (IG72h, n=5), and

7 (IG7d, n=5) and 10 days (IG10d, n=5). The distal colon was removed and fragments were

submitted to standard histological process in order to obtain sections stained with Hematoxylin and

Eosin (HE). Images of all microscopic fields with myenteric and submucosal plexus ganglia were

obtained using an optical microscope (Olympus® BX43F) and 40X objective lens with a

high-resolution camera (Olympus® SC30) coupled to a Microcomputer. Morphometry (profiles)

were performed with the aid of Image Pro Plus 3.0.1 image analysis Software. For analysis, the

GraphPad Prism program was used.

Resultados:

Regarding the myenteric ganglia, the area was reduced between 12h and 72h post infection

(p<0.05). The area of submucosal ganglia kept unchanged almost throughout the experimental

period. Intriguingly, myenteric ganglia were atrophied and submucosal ganglia were hypertrophied

at 10 days post infection (p<0.05). The results are shown on Table 1.

Table 1 – Area (µm2) of myenteric and submucosal ganglia in the distal colon of rats during the

first 10 days of toxoplasmic infection.

	GROUPS

	CG	IG6h	IG12h	IG24h	IG48h	IG72h	IG7d	IG10d

Myenteric ganglia	2,190±111.0a	1,973±84.66a	1,651±



65.96b	1,401±

79.46b	1,169±

58.30b	1,405±

68.27b	1,912±

81.01a	1,435±

73.85b

Submucosal ganglia	362.1±21.70a	336.4±24.95a	435.8±

23.92a	405.0±

27.05a	413.6±

24.29a	406.8±

14.13a	395.8±

15.06a	526.8±

50.05b

Data are expressed as mean ± SE; CG: control group; IG: infected group; h: hour; d: day.

One-way ANOVA variance test and Dunnett’s multiple-comparison post hoc test; different letters in

the same line indicate difference (alpha = 0.05).

Conclusão:

T. gondii is able to change the area of enteric ganglia, mainly the myenteric ganglia, long the course

of the infection in rats. 
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Introdução:

Cancer is a disease based on disordered cell growth that compromises various tissues. It causes

oxidative stress, which impairs the performance of the enteric nervous system. Damage to the

neuronal population and glial cells, which are vital for the support and nutrition of neurons, are a

major cause of enteric nervous system failure due to oxidative stress. To minimize this effect,

anti-oxidants like L-glutathione come as an important resource.

Objetivos:

The goal of this study was to evaluate the density of immunoreactive neurons to the HuC / D protein

and glia cells immunoreactive to the S100 protein in the myenteric plexus of the jejunal segment in

Wistar rats induced by Walker-256 tumor supplemented with 1% of L-glutathione.

Métodos:

Jejunum of male Wistar rats (Rattus norvegicus), 55 days old, certified under protocol number

7434160316 (CEUA), was used in this study. The animals were divided into 4 groups: control (C),

supplemented control (CGT), tumor carrier (TW) and supplemented tumor carrier (TWGT). Tumor

carriers (TW and TWGT) were obtained by inoculating a suspension of tumor cells. Supplementation

with 1% of L-glutathione was performed for 14 days, then euthanasia of the same and collection of

the jejunum. Then, the material was prepared to perform the immunohistochemistry technique.

Quantification of both populations was performed by sampling using the Image-Pro Plus program.

The Statistic program was used for statistical analysis. 

Resultados:

In the analysis of HuC / D-IR neurons, there was a significant neuronal decrease in the TW group

compared to the C group, but there was no statistical difference between the TW group and the

TWGT group supplemented with 1% L-glutathione. In the analysis of the S100-IR glial cells, there

was also a significant decrease in the TW group compared to the C group and in the TW group

compared with the TWGT group, a significant increase in the glial population was observed,

showing that supplementation with L- glutathione partially prevented neuronal death. There was an

increase in both neuronal and glial cell populations in the CGT group compared to C, demonstrating

that the treatment was not neurotoxic in healthy animals, as shown on Table 1.



Conclusão:

Treatment with 1% L-glutathione was not able to prevent neuronal reduction in the myenteric plexus

of the rats, however it had a beneficial effect in preventing the reduction of the glial cell population,

showing that glutathione may be reducing the impact of stress oxidative stress on glial.
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Introdução:

Cancer is a disease that has as its main aspect the disordered growth of cells that invade and

compromise various organs and tissues, including the enteric nervous system. Among the

physiological changes caused by cancer, one that stands out is oxidative stress. This is caused by

the increase of free radicals in the tissues that favour the occurrence of oxidative lesions in

macromolecules and cellular structures. This increase may impair and hinder the performance of the

enteric nervous system. To minimize this effect, anti-oxidants like L-glutathione come as an

important tool.

Objetivos:

The goal of this study was to evaluate the antioxidant activity of 1% L-glutathione supplementation

on the jejunal segment of Walker-256 tumor-bearing rats by the measurement of reduced

glutathione (GSH) and oxidized glutathione (GSSG).

Métodos:

Jejunum of male Wistar rats (Rattus norvegicus), 55 days old, certified under protocol number

7434160316 (CEUA), was used in this study. The animals were divided into 4 groups: control (C),

supplemented control (CGT), tumor carrier (TW) and supplemented tumor carrier (TWGT). Tumor

carriers (TW and TWGT) were obtained by inoculating a suspension of tumor cells. Supplementation

with 1% of L-glutathione was performed for 14 days, then euthanasia of the same and collection of

the jejunum. After collection of the samples, the total intestinal homogenate was prepared. GSH and

GSSG were measured in total homogenate. The levels of GSH and GSSG were measured from a

spectrofluorimetry assay using the o-phthaldehyde test (OPT). The GraphPad Prism 5 program was

used for statistical analysis.

Resultados:

In the TW group, a depletion of GSH, and consequently the increase of its oxidized form, GSSG in

the jejunum, was evidenced by the increase of the reactive species. The GSH / GSSG ratio was

also decreased in this group in relation to the control and the total levels of both forms (GSH +

GSSG) remained the same in these animals, demonstrating the depletion of glutathione to its



oxidized form in this experimental model. In the TWGT group, however, the level of GSH increased

as a result of treatment. GSSG levels were reduced and the GSH / GSSG ratio was significantly

increased, evidencing that L-glutathione supplementation prevented excessive depletion of GSH in

the presence of oxidative stress in the TWGT group. Treatment with glutathione improved the

oxidative state mainly by decreasing GSSG content and not by increasing total or reduced

glutathione (GSH). Thus, it is likely that glutathione supplementation is giving the intestinal tissue

more equivalent reductions than the increase in glutathione itself. All this data is shown on Table 1.

Conclusão:

Treatment with 1% L-glutathione improved the oxidative state in the jejunal segment of the rats,

which indicates that the supplementation with this antioxidant is giving the intestinal tissue more

equivalent reducers, thus neutralizing the reactive oxidative species arising from the induced

neoplasia.
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Introdução:

Helicobacter pylori (H. pylori) is a common cause of chronic infection in humans, however, only a

small fraction of these patients develop associated diseases.  In addition to the virulence factors of

H. pylori such as Cytotoxin-associated gene A (CagA), Vacuolating cytotoxin (VacA), and Blood

group antigen binding adhesin (BabA) have been revealed to be the predictors of severe clinical

outcomes. Gastrin, a peptide hormone induces gastric acid secretion and your expression may also

be increased in several other diseases, including gastric infection by H. pylori. 

Objetivos:

The aim of this study was to evaluate the basal serum gastrin levels (BSGL) in Helicobacter pylori

(HP) infected patients, that were undergoing to upper gastrointestinal endoscopy in a Brazilian

tertiary hospital, with the virulence factors (cagA, vacA and babA) of bacteria and gastric histological

features.

Métodos:

HP infection was assessed by histology, detection of 16S rRNA gene in gastric tissue, serology and

the 13C-urea breath test. Gastrin concentrations were measured by chemiluminescence assay.

PCR assay was performed to detect the 16S rRNA, cagA, babA genes and the genotypes of vacA

gene. Histological findings were evaluated according to the Update Sydney System. 

Resultados:

A total of 62 patients were studied, being 33 (53. 2%) HP positive (HP+) and 29 (46.8%) HP

negative (HP-). The age of patients ranged from 22 to 73 years for HP+ and and from 29 to 73 years

for HP-. The mean of BSGL (45.55 Â±28.97 pg/mL) of HP+ patients was significantly higher than

HP- (29.75 Â±22.47 pg/mL) (P=0.02). The gene cagA was detected in 23 patients. HP+/cagA+

patients showed BSGL higher than those HP+/cagA- (49.83 Â±33.14 pg/mL and 35.32 Â±12.05

pg/mL, respectively) (P=0.2). Neither significant difference was observed in the mean of BSGL

compared to vacS1 and vacS2 (50.62 Â±33.90 pg/mL and 33.74 Â±10.89 pg/mL, respectively)

patient groups, nor comparing to vacM1 and vacM2 (45.16 Â±27.92 pg/mL and 47.37 Â±34.31

pg/mL, respectively) (P=0.92). Considering the HP+/babA+ (n=13) patients, the BSGL was 48.55



Â±30.00 pg/mL while the HP+/babA- (n=20) patients, the BSGL was 43.60 Â±28.89 pg/mL

(P=0.64). All patients HP+ showed mononuclear cell infiltration (chronic gastritis). Additionally, 20

HP- patients presented PMN cell infiltration graded as mild (20; 90.9%), and none that presented

mononuclear cell infiltration was graded as severe. The relation of genotypes cagA, vacA e babA2

of HP+ patients according to the intensity of chronic gastritis from the biopsy specimens obtained

from the gastric antrum.

Conclusão:

The findings of the present study confirm the high level of basal serum gastrin in HP+ patients.

However, although a higher level of serum gastrin was observed among the cagA and babA positive

patients and also in that who presented vacS1 genotype, no significant difference was observed in

the population evaluated. Additionally, no significant differences were detected when evaluated the

virulence factors of bacteria with the intensity of chronic gastritis.
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Introdução:

Walker-256 tumor-bearing rats are an experimental model frequently used in research to induce

cachexia. Cancer cachexia is characterized by systemic inflammation and may display

gastrointestinal dysmotilities and damage to enteric innervation induced by oxidative stress.

Objetivos:

The purpose of this study was to analyse the expression of vasoactive intestinal polypeptide (VIP) in

the duodenal mucosa of Walker-256 tumor-bearing rats administrated with 1% L-glutathione. 

Métodos:

In this study, twenty-four male Wistar rats with 55 days were used. The rats were randomly

distributed in four groups of six animals each: control group (C), control administrated with 1%

L-glutathione (GT), Walker-256 tumour (TW) and Walker-256 tumour administrated with 1%

L-glutathione (TWG). Cancer induction for TW and TWG groups was performed by inoculating a

suspension containing 8.0 x 107 viable tumor cells in 0.5 ml phosphate-buffered saline (PBS) into

the right flank of each animal. Both C and GT groups received only PBS at the same location. Food

and water were available ad libitum. The rats of GT and TWG groups were administrated with

L-glutathione, which was incorporated into the standard diet at a concentration of 1% (1g/100g of

feed). After a 14-day treatment period, the animals were euthanized and two centimeters of the

duodenum were removed, opened along the mesenteric border, adhered in styrofoam plate, rinsed

in PBS (0.1 M, pH 7.4) and fixed in Zamboni`s fixative for 18h at 4Â° C. After fixation, duodenal

segment was washed in PBS for 12h and then incubated in cryoprotective solution for 24h. Finally,

the samples were embedded in O.C.T and frozen at -80Â° C. Histological sections were made to

perform immunohistochemical techniques to demonstrate VIPergic nerve fibers. For the analysis of

VIPergic expression, the areas of 300 VIP-immunoreactive (VIP-IR) varicosities per animal were

measured.

Resultados:

The areas of VIP-IR varicosities in the GT group were reduced approximately 8.3% in relation to the



control group (p = 0.00001). The TW group displayed a 1.9% increase in the area of VIP-IR

varicosities compared to the control group (p = 0.02). A 2.6% increase in the area of VIP-IR

varicosities was also observed in the TWG group in relation to the TW group (p = 0.00001).

Conclusão:

Changes in VIP expression induced by cancer were already expected according to literature since

the expression of these neuropeptides is altered in response to neuronal injury. However, as

observed in the results, treatment with L-glutathione promoted an increased VIP expression in the

intestinal mucosa of Walker-256 tumor-bearing rats, since its expression in the TWG group was

increased compared to the TW and control group. Therefore, further studies of the effect of

glutathione on the duodenal mucosa should be considered to better understand these changes in

VIP expression.

Apoio Financeiro:

Fundação Araucária, CNPq, CAPES



PN.013 - TEMPORAL DISTRIBUTION OF FOOD IN
GASTROINTESTINAL TRACT OF RATS THROUGH MAGNETIC

IMAGES BY ALTERNATE CURRENT BIOSUSCEPTOMETRY
Lopes, E. O. M. , Pinto, L. A. , Miranda, J. R. A. , 

Física e Biofísica - Unesp Botucatu

Introdução:

The gastrointestinal (GI) tract is composed of different organs that are responsible for the digestion

of food and absorption of its nutrients. There are currently a number of well-established techniques

for evaluating and diagnose GI disorders in the clinical routine. Alternate Current Biosusceptometry

(ACB) is known as a high-versatility and low-cost ionizing radiation-free biomagnetic technique

capable of accessing and analyzing the GI transit in humans, dogs and rats.

Objetivos:

The aim of this work was to analyze the temporal food distribution in different gastrointestinal tract

segments (stomach, segments of the small intestine and cecum) of rats using the ACB technique

through magnetic images.

Métodos:

Male Wistar rats (n=25) were divided into 5 groups (0 h, 1 h, 2 h, 4 h and 6 h), according to the time

after test meal ingestion which the animals were euthanized. Before the experiment, animals were

fed with a 3 g test meal (2.5 g of standard chow and 0.5 g of manganese ferrite powder). After that,

the animals were euthanized and a midline laparotomy was done to collect the organs of interest:

stomach, proximal segment (40% of small intestine), medial segment (30% of small intestine), distal

segment (30% of small intestine) and cecum. To obtain magnetic images, the organs were scanned

with an ACB sensor through a computationally controlled desk and the signals due the presence of

ferromagnetic material were recorded. Using Matlab software, the images were reconstructed and

the quantity of ferromagnetic material were quantified using the area under curve method. Data was

analyzed in terms of retention percentage (%) for each segment.

Resultados:

Through obtained results, it was possible to analyze the temporal distribution of food in the

gastrointestinal tract using magnetic images as well as to verify the different food retention rate

profiles for each of the analyzed segments. Stomach signal shows the process of gastric emptying,

once that the food retention decreases with time, as the food goes through the small intestine.

Proximal, medial and distal segment does not seem to have a characteristic retention profile. This

may be explained due to the different frequency of electromechanical contractions of these

segments. This frequency is maximum at the proximal segment (25 cicles per minute) and

decreases until the distal segment (10 cicles per minute), explaining our data, which shows more

retention in the distal segment. After the small intestine transit, food reaches the cecum, which



signal increases 2 hours after the food intake.

Conclusão:

ACB magnetic images were able to analyze temporal food distribution in gastrointestinal tract of

rats. The retention profile of different segments showed agreement with physiological process and

characteristics of the segments.
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Introdução:

The enteric nervous system (ENS) is responsible for the control of the digestive and vascular motility

of the gastrointestinal tract (GIT). The ENS is organized in 2 ganglionic plexus – the myenteric,

between the circular and longitudinal muscles layers, and the submucous, in the submucous layer.

The neural crest cells (NC) colonize all the digestive system and give origin to ENS. In the

embryonic day 14 (E14) the mice ENS is composed of glial cells, neurons and undifferentiated

progenitor cells (enteric NC). The extracellular matrix (ECM) has many functions in the multicellular

organisms. It is already known that fibronectin (FN) acts in NC cells migration, and that laminin (LN)

is present in the basal lamina of the muscle and mucosal cells of the GIT.

Objetivos:

The objective of this study is to investigate the functions of FN and LN in the development of the

ENS progenitor cells.

Métodos:

The methodology involves the in vitro culture of cells of ENS cells of E14 mice. Primary cultures are

replicated the next day, and cultivated for more 2 days on FN and LN substrates. The cells are then

analyzed by immunofluorescence for markers of progenitor (Sox10 and P75), glial (GFAP) and

neuronal (beta-lll-tubulina) cells. Proliferation will be evaluated trough the marker Ki67. These same

markers and also the expression of LN and FN are evaluated by immunofluorescence in the gut

tissue of mice of different ages.

Resultados:

We could already observe that the expression of LN increases gradually in the basal lamina of the

muscles layers along the GIT development. LN is found around of the neural ganglions, in an

intimate relationship with the enteric neural cells. We had stabilished 2 types of cells culture: culture

of E14 mice gut dissociated cells, and gut tissue explants culture to obtain NC derived cells that

emigrate from then. In both conditions we could found the 3 cells types represented – glia cells,

neurons, and neural progenitor cells. Sox10-positive progenitor cells are found in cell clumps, and

not isolated, in dissociated cells culture. We also observed that the cells acquire a more

homogeneous distribution when cultivated on LN or FN, while the control had a more irregular

distribution of cell plate.

Conclusão:

. The further work from this initial stage will allow us to enlarge the understanding of how the ECM



proteins influence the development and function of the ENS progenitor cells.
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Introdução:

The International Diabetes Federation estimates that in 2030 there will be about 12 million

individuals between 20 and 79 years of age diagnosed with diabetes, placing Brazil in the fourth

position of estimated cases of diabetes worldwide. The incidence and prevalence of Diabetes

Mellitus Type 1 (T1D) is increasing in both developing and developed countries. Several

gastrointestinal co-morbidities are associated with diabetes mellitus (DM) as gastroparesis and

enteropathy, including constipation, diarrhea, increased gut permeability and mucosal inflammation,

affecting the intestinal epithelial barrier integrity and, as a consequence, water transportation

through the cells. The Aquaporin 4 (AQP4) is the main channel water transporter expressed in

astrocytes of the Central Nervous System. Few studies have been conducted to evaluate the

expression of AQP4 in enteric glial cells and its role to the maintenance of integrity of the intestinal

barrier.

Objetivos:

Our study aimed to investigate the effects of steptozotocin-induced T1D on AQP4 expression and

localization in the axis brain-gut of adult diabetic mice. This study was conducted in accordance with

international guidelines for the care and use of animals and has been approved by a local Research

Ethics Committee (56/2017).

Métodos:

T1D was induced by a single intraperitoneal STZ injection (200 mg/kg body weight) in overnight

fasting mice. Animals were anesthetized with pentobarbital and after, intracardially perfused with

0.9% NaCl followed by 4% paraformaldehyde solution. Brain, pancreas and intestines were

dissected and formalin-fixed paraffin embedded sections of 5mum were proceeded for

immunohistochemistry of AQP4.

Resultados:

Our initial data demonstrated a significant reduction of fluorescence level of AQP4 expression in the

whole brain of the T1D mice (19.66±0.31 control vs 15.84±1.61 diabetic, P<0.0001). On the other

hand, AQP4 expression was differently regulated in the large intestine of diabetic mice exhibiting a

significant increase (12.75±0.05 control vs 17.85±0.42 diabetic, P<0.0001). An important cell

staining for AQP4 was noted in the basolateral portion of epithelial cells of the large intestine in

diabetic animals, indicating that water transport would be increased through the intestinal epithelial



barrier.

Conclusão:

Our results pointed to a possible intestinal barrier dysfunction caused by T1D which has been

recently implicated with systemic dissemination of microbial products and enhanced trans- epithelial

flux through intestines (Thaiss et al., 2018). To the best of our knowledge this is the first study to

demonstrate AQP4 distribution in glial cells of the large intestine and differential changes in this

protein expression in the gut-brain axis in T1D mice.
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Introdução:

Reducing litter size is a classical model of inducing overweight and excess adiposity in rats. In this

model, caloric restriction after weaning decreases these parameters. It was investigated the effect of

reinstituting feeding at will after caloric restriction on hepatic histomorphometry. 

Objetivos:

To evaluate the morphometry and plasmatic effects of the liver after 30% caloric restriction followed

or not by free feeding in rats of reduced litters.

Métodos:

Male Wistar rats were raised in litters of nine pups (G9) or three pups (G3); after weaning. Group G3

had free chow (G3L), 30% caloric restriction from 60 to 150 days of age (G3R) or from 60 to 90 days

of age (G3RL). At 150 days biochemical assays were made after overnight fasting (14 h) and

collected the liver. The experimental procedures were approved by the Ethics Commission of the

Institution (certificate 1720290116). Liver was fixed in Bouin`s solution, dehydrated, diaphanized in

xylol, included in histological paraffin and semi-serial sectioned in a rotating microtome, 6Âµm.

Hematoxylin-eosin staining was used for determination of hepatocyte density and area (hepatocyte

density / cm2 and hepatocyte area Î¼m2); Schiff periodic acid (PAS) were used for glycogen,

and cryostat frozen sections, stained with SUDAN, using the program Image Pro-PlusÂ® 4.5

(Media Cybernetics). Biochemical assays  were made for aspartate aminotransferase (AST) and

alanine aminotransferase (ALT). Data were expressed as mean Â± standard deviation (SD) of at

least eight replicates and submitted to normality analysis by the Shapiro-Wilk test. The experimental

groups were compared by one-way ANOVA with post-test of Tukey or Kruskall-Wallis with post-test

of Dunns. The results were compared at the significance level of 5%.

Resultados:

The reduced litter influenced morphometric parameters, showing an increase in hepatocyte density

in this study (p <0.05 G9 vs G3) (G9 = 158701 Â± 4179; G3 = 170883 Â± 8814,

hepatocytes.cm-2). Refeeding from 90 to 150 days (G3RL group) showed lower AST (G9 = 62.5

Â± 13.43, G3L = 58.43 Â± 16.21, G3R = 80.09 Â± 22.52, G3RL = 43 Â± 8.86, mg.dL-1) (p

<0.05 G3R vs G3RL), but this relation was not observed in the values of ALT (G9 = 40.80 Â±

9.42, G3L = 41.71 Â± 10.18, G3R = 19.93 Â± 11.65, G3RL = 18.29 Â± 12.87, mg.dL-1). The



G3R group had a reduction in the area of hepatocytes (p <0.05) (G9 = 339.8 Â± 25.7, G3L =

313.5 Â± 25.6, G3R = 262.6 Â± 26.3, G3RL = 305.1 Â± 28.5, Âµm2). The G3RL group

returned to G3L values showing relationship with litter size and nutritional status (G3L and G3RL).

Plasma insulin had higher values in G3R and G3RL, favoring glycogenesis in this group. There were

no differences between HOMA index and glycogen stores, which were observed in all groups, but

not in all hepatocytes.

Conclusão:

There were no changes due to litter size reduction. But caloric restriction promoted morphological

changes in hepatocytes and plasma parameters and accumulation of energy reserves was favored.

After refeeding, the animals tended to return to control group.
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Introdução:

Caloric restriction (CR), at controlled and moderate levels, has been defended as an effective way of

combating obesity and its comorbidities. The postnatal nutritional environment can contribute

significantly to the excess weight that can be prolonged until the adult period. The gastrointestinal

tract (GIT) is responsible for digestion and absorption of dietary nutrients.

Objetivos:

To evaluate the morphology effects on the small intestine caused by 30% caloric restriction followed

or not by free feeding in rats of reduced litters.

Métodos:

Male Wistar rats were raised in litters of nine pups (G9) or three pups (G3); after weaning. Group G3

had free chow (G3L), 30% caloric restriction from 60 to 150 days of age (G3R) or from 60 to 90 days

of age (G3RL). At 150 days were collected the intestines after overnight fasting (14 h). The

experimental procedures were approved by the Ethics Commission of the Institution (certificate

1720290116). Intestine length and width were measured, jejunum sections were opened at the

mesenteric border, fixed in 4% paraformaldehyde, dehydrated, diaphanized in xylol and embedded

in paraffin; histological semi-serials sections, in 6µm, stained by the Hematoxylin-Eosin were used

to analyze the thickness of the tunics under 10x objective (mucous tunic, submucous tunic, muscle

layer, villus height, crypt depth and total wall) and Paneth cells analyzed at the 100x objective, for

periodic acid-stained goblet cells of Schiff (PAS) generating an index in 2500 cells in intact villi using

the program Image Pro-Plus® 4.5 (Media Cybernetics). Data were expressed as mean ±

standard deviation (SD) subjected to normality analysis by the Shapiro-Wilk test. The experimental

groups were compared by one-way ANOVA with post-test of Tukey or Kruskall-Wallis with post-test

of Dunns. The significance level was 5%.

Resultados:

There were no alterations for type of diet and litter reduction (LR) throughout the intestine, reducing

the mucosal measurement (p <0.05, G9 vs G3L). The group with caloric restriction of 30% from 60

to 150 days obtained a reduction in total amount of muscle, villi height and no goblet cell index (p

<0.05, G9 vs G3L). Paneth cells had no relation with the nutritional status of the animals (p <0.05,

G3R vs G3RL) (G3R = 3.06 Â± 0.31 and G3RL). Refeeding (G3RL) modified the measurement of



the intestinal crypts, returned to the values of the total wall, height of the villi / depth of the crypts,

muscular and goblet cells index (p <0.05, for G3L vs G3RL).

Conclusão:

Animals of 150 days that were submitted to the litter size reduction had histomorphologic changes in

the intestinal wall. The CR had its values altered, showing the adaptation of the gastrointestinal tract

to the diet. Refeeding post caloric restricition  increased defense cells in the GIT.

Apoio Financeiro:
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Introdução:

The contamination of coastal zones is a problem that can alter the biodiversity of ecosystems,

causing problems at the trophic chain. The intestine, by being in direct contact with the external

environment, is susceptible to the effects of contaminants and should be evaluated as to its

relevance as a biomarker in environmental quality analyzes. 

Objetivos:

To evaluate the efficacy of enteric fish neurons (Sphoeroides testudineus) as a biomarker for

environmental quality assessment using multifactorial statistical tests.

Métodos:

specimens of S. testudineus were collected in two estuaries of the SÃ£o Paulo Coast: RA - Jureia

Itatins Ecological Station (EEJI), considered a reference area, that is free of anthropogenic activities

and IA - Santos - SÃ£o Vicente Estuary Complex (SESS), a region considered highly degraded

by anthropogenic actions. After euthanasia of the animals, intestine, liver, gills and blood samples

were collected for Analysis of biomarkers of effect and exposure. The intestine was used to analyze

the density of myenteric neurons (NADPH-dp and AChE), morphometry of the stratigraphic layers

(villus height and muscle tunica), quantification of intraepithelial lymphocytes (IELs) and goblet cells,

analysis the liver and gills were used to analyze biochemical biomarkers, conventionally used in

environmental quality assessment, through the evaluation of antioxidant defenses (GPx, GSH e

GR), metallothioneins (MT) lipid peroxidation (LPO) e DNA damage; peripheral blood samples were

collected for micronuclei (MN) analysis and nuclear abnormalities (NA). After the results were

obtained, a permutational variance test (PERMANOVA) was applied, followed by the similarity

analysis of percentages (SIMPER) to verify which biomarker most contributed to the differentiation

of the evaluated areas (RA and IA) taking into account morphophysiological and biochemical

changes. Then, the separation of the areas was plotted on a graph using non-metric

multidimensional scaling (n-MDS).

Resultados:

The matrices analyzed by the PERMANOVA test demonstrated statistical significance (p <0.05)

during the comparison of the two study areas (RA and IA), such separation can also be observed in

the n-MDS analysis. The results obtained for the SIMPER analysis indicated that the changes in the



density of the myenteric subpopulations (NADPH-dp and AChE), as well as the morphometric

analyzes of the intestine,  were the variables that contributed the most to differentiate the study

areas (RA and IA), that is, they were the most relevant biomarkers in the separation of study regions

(table 1).

Conclusão:

As a consequence of the significance of the results obtained in the gastrointestinal tract of S.

testudineus, it is concluded that this organ should be incorporated into the environmental quality

analyzes, mainly regarding changes in enteric neurons, since this was the biomarker most sensitive

to environmental contamination in fish.

Apoio Financeiro:
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Introdução:

The presence of contaminants in the aquatic environment may cause changes in biological systems,

especially in organs that are in direct contact with water, such as the intestine and enteric nervous

system.

Objetivos:

To evaluate the changes in density and morphometry of nitrergic neurons (NADPH-dp) and

antioxidant defense of the intestine of fish (Sphoeroides testudineus) collected in three estuaries

with different levels of contamination

Métodos:

Thirty specimens of the pufferfish S. testudineus were collected in three estuaries of the São Paulo

coast, which differ mainly according to urbanization, anthropogenic impacts, and public use politics.

The RA - Rio Verde Estuary - Jureia Itatins Ecological Station, considered a reference area because

it is a conservation unit (UC) of full use with low anthropogenic activity; A1 - Cananéia Estuary -

Lagunar Estuary of Cananéia, considered an area with intermediate contamination because it is a

sustainable use ) and A2 - Estuarine Complex of Santos - São Vicente, considered an

environment of high contamination because it is a metropolitan region. After collection, the

specimens were euthanized (CEUA-04/2017) and the distal intestine was directed to neuronal

labeling (NADPH-dp) and to biochemical analyzes (GPx and GST). The neuronal density (mm 2)

was obtained through 60 photomicrographs/membrane preparation and the intestinal samples for

biochemical analysis were evaluated spectrophotometrically at 340 nm. 

Resultados:

The density of nitrergic neurons differed significantly between the evaluated regions (p <0.05,

ANOVA), and neuronal density increased by about 40% in A2 when compared to RA and A1. The

activity of GPx was inhibited in A2, contrary to GST activity, which increased in A2. The increase of

nitriding subpopulation and the induction of GST activity are due to the increase of the oxidative

stress generated in the organism by chronic exposure to environmental contaminants. It should be

emphasized that nitric oxide is involved in the cellular protection pathways against reactive oxygen

species (ROS), and therefore has an important neuroprotective role in the maintenance of the

myenteric plexus. Thus, a significant increase of nitriding subpopulation in A2 animals is justified,

since it is a fairly anthropic estuarine area with different sources of contamination. The increase in

GST may be related to its role of biotransformation, conjugation, and excretion of xenobiotic



compounds such as polycyclic aromatic hydrocarbons (HPAs) and polychlorinated biphenyls

(PCBs), contaminants abundant in this estuary.

Conclusão:

The effects of environmental contamination alter the density of nitrergic neurons as well as the

antioxidant defenses of the gut of the analyzed fish. In this way, this study reinforces the need for

public policies and environmental preservation in order to avoid stresses on biota and possible

changes in the food chain through irreversible biological damage.

Apoio Financeiro:

não há
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Introdução:

Irritable bowel syndrome (IBS) is a functional disorder characterized by change in bowel habits with

major impact on quality of life and direct and indirect costs in health care. Most IBS patients suffer

from food intolerances and the most frequent are related to intake of FODMAPs - fermentable

oligosaccharides, disaccharides, monosaccharides and polyols. Although restricting consumption of

FODMAPs improves the symptoms of approximately 80% of IBS patients, it is still a great challenge

to quantify the usual intake of FODMAPs. Recently, there has been a trend towards the

development of shorter and more practical food frequency questionnaires (FFQ) to screen for

dietary patterns or nutrient consumption.

Objetivos:

The aim of this study was to develop a short food frequency questionnaire (FFQ) and a photo album

with food portions size to estimate habitual consumption of fermentable oligosaccharides,

disaccharides, monosaccharides and polyols (FODMAPs). 

Métodos:

Dietetic data from 855 subjects aged 20 â€“ 59 years were used from a probabilistic sample of

the city of Campinas in 2014/2015. The short FFQ primary list consisted of food rich in FODMAPs

that contributed at least 10% to frequency consumption and those consumed in larger quantities

regardless of the frequency of sample intake, as well as food rich in FODMAPs according to

international guidelines and the app Monash University Low FODMAP Diet, and those commonly

consumed by the Brazilian population - according to the FFQ for adults validated in the city of

SÃ£o Paulo. Standard food portion (SD) was defined based on the same portions of the FFQ

validated for adults. A minimum problematic portion (MPP) was established according to cut-off

values stipulated in scientific literature that define if the food has a high amount of FODMAP. For

elaboration of the photographic album, food portions (SD and MPP) were pre-prepared in laboratory,

submitted to weight measurement in a semi-analytical balance. Photographs were taken by a

semi-professional camera at angle of inclination (45Â°) of photographic lens in relation to the food

so that there was no interference in the perception of dimensions of portion of each food. Statistical



analyses to verify frequency of consumption were conducted on the software IBM SPSS version

21.0.  

Resultados:

The final list of short FFQ contained 65 items in which the highest consumption frequency, for each

FODMAPs group were: fructose in excess of glucose - banana (19.8%), refrigerant (17.4%) and

apple (10.8%); lactose - whole milk (45.4%), milk with chocolate powder (11.1%) and cream cheese

(11%); oligosaccharides - bean (71.9%), French bread (49.1%) and onion (35.1%); and polyols -

apple (10.5%). Foods that had two or more FODMAP groups in their composition (n = 12) were

counted as one food item. 

Conclusão:

As the short FFQ was developed based on food sources of FODMAPs representative of food habits

of the studied population, the questionnaire is a promising instrument for the evaluation and

monitoring of FODMAPsâ€™ consumption of adults living in the state of SÃ£o Paulo.

Validation studies will consolidate its application.

Apoio Financeiro:

-
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Introdução:

Irritable Bowel Syndrome (IBS) is a functional gastrointestinal disorder, characterized by changes in

bowel habits, with recurrent abdominal pain and flatulence. IBS  is also associated with a decreased

quality of life, at the same intensity as major chronic diseases. In addition, this clinical condition is

associated with changes in health in general, and in aspects such as diet, social conviviality and

work productivity.

Objetivos:

The aim of this study was to compare body adiposity profile, lifestyle and quality of life (QOL) in

patients with irritable bowel syndrome (IBS) and a health control group. 

Métodos:

The present study compared 30 IBS women and 32 healthy women, between 20 â€“ 59 years,

in a case-control study. Body adiposity was evaluated by body mass index (BMI) allowing the

categorization of individuals according to the World Health Organization (WHO); waist (WC) and hip

(HC) circumferences were also evaluated, WC above 80 cm classified the patients at high risk of

developing cardiovascular (CVD) and metabolic diseases; waist-hip ratio (WHR) was also used as

an indicator of excessive central fat when above 0.85 for women. Physical activity was assessed by

International Physical Activity Questionnaires (IPAQ) short version. Sleep, smoking, and alcoholism

were investigated regarding lifestyle. The EPWORTH Scale was used to assess excessive daytime

sleepiness (above 10 points). Quality of life was assessed through the IBS-QOL (Irritable Bowel

Syndrome Quality of Life Questionnaire) measuring the participantâ€™s quality of life as from 8

domains: Dysphoria (humour changes), Interference in Activities, Body Image, Health Concerns,

Foods Avoidance, Social Reaction, Sexuality, and Relationships. Statistical analyses were

conducted on the software IBM SPSS version 21.0. The p value < 0.05 was adopted as the

significance level for data analysis. 

Resultados:

Mean age in both paired healthy (40Â±9) and IBS (46Â±12) groups is in the same age group

â€“ middle-age women (p<0.05). Regarding nutritional status, IBS group presented higher

central and abdominal adiposity than control group (p<0.05). IBS women had greater chance to

develop comorbidities associated to IBS (p<0.05) such as fibromyalgia (2,8% vs 38,2%; OR: 21,6)

chronic fatigue (2,8% vs 38,2%; OR: 21,6), temporomandibular disorder (13,9% vs 55,9%; OR: 7,8)

and pelvic pain (5,6% vs 58,8%, OR: 24,2). Alcohol consumption were 1.74 times more pronounced



in the control group (p<0.05). Smoking frequency and daytime sleepiness were similar in both

groups. Moderated physical activity was practiced by 94.4% of healthy women and 100% of women

suffering from IBS. IBS women had worse QOL regarding total score and all domains when

compared to healthy women (p<0.05). 

Conclusão:

Women suffering from IBS had greater central and abdominal adiposity, higher comorbidities

frequency associated to IBS and worse quality of life, enhancing the need for more attention to

health and care for these patients. 

Apoio Financeiro:
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Introdução:

It is documented that acute exercise reduces gastric emptying in rats, a phenomenon abolished by

pretreatment with sodium bicarbonate. However, little is known which pathways are involved.

Objetivos:

To evaluate whether acute exercise changes the contractility in the musculature of the stomach and

in the neural density of the enteric nervous system. 

Métodos:

Male wistar rats (230-280g) were maintained under stable temperature conditions (22 ± 2°C) and

12h-12 h light and dark cycle with access to food and water. The animals were divided into two

groups: acute exercise (AE) and sedentary (SED). The animals went through a process of

adaptation to the liquid medium (collective swimming, 5 consecutive days lasting 10-40min) and

were subjected to exercise which consisted of swimming with overload 5% of body weight. The

sedentary group was only in contact with shallow water. For evaluation of contractility in vitro,

isometric recordings were obtained from strips of stomach segments. The tissues were tied with one

extremity attached to a fixed pin in the bath chamber and the other extremity attached to a force

transducer coupled to a data acquisition system. The NADH-diaphorase histochemistry technique

was used to perform neuron labeling. The analysis of the neuronal number density was performed to

obtain the number of neurons per field and to verify if the performance of acute exercise changes

the values of the neurons of the myenteric plexus. 

Resultados:

Acute physical exercise reduced contractility at the bottom of the stomach (SED: 0.66 vs AE: 0.47

± 0.18g / mg) and increased neuronal number density per field obtained by reaction to NADH at

100x magnification in the Optical Microscope in the Stomach (SED: 9.13 ± 0.80 vs AE: 16.63 ±

0.76); Ileus (SED: 8.82 ± 0.78 vs AE: 15.02 ± 1.95) and Colon (SED: 12.61 ± 1.17 vs 19.46 ±

0.89). The values of p<0.05.

Conclusão:

Acute physical exercise promotes a decrease in vitro contractility of the stomach floor and an



increase in neuronal density in the myenteric plexus in the enteric nervous system.

Apoio Financeiro:

CAPES
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Introdução:

Physical exercise depending on type and intensity may alter gastric emptying, while oxytocin is

known in the literature for delaying gastric emptying.

Objetivos:

To evaluate the role of exogenous oxytocin in the acceleration of gastric emptying (EG) of liquids,

induced by acute physical exercise (ExA) in rats through a 13 carbon (13C) breath test.

Métodos:

Male Wistar rats (n = 8), 200-280g, were divided into the groups: 1) sedentary (SED) + saline (SAL);

2) ExA + SAL (0.9% NaCl, ip); 3) SED + oxytocin (OCT); and, 4) ExA + OCT (0.8mg / kg, ip), SAL

and OCT were given 15` before meal. The animals were previously conditioned to swim for a period

of five days of progressive exercise (day 1:10 `, day 2:20`, day 3:30 `, day 4: 40`, day 5: 40`). The

ExA consisted of 15 `of swimming with 5% of body weight. After the ExA or SED, lactate (LAC) was

evaluated by collecting 25mul of tail blood. The EG was evaluated by the respiratory method with

the stable isotope 13C, after the rats received a liquid meal (Chocolate milk, Nestlé® NESCAU,

2.5mg / kg, v.o.) added with 13C sodium acetate (16mg / kg). The air samples were collected from

postprandial times: 0, 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80 and 90` and evaluated by an isotope

analyzer (IRIS 2, Wagner Analysern Technik GmbH). Data were analyzed for their normality by the

Shapiro Wilk test and evaluated by ANOVA and Tukey post-test (p <0.05). 

Resultados:

The ExA increased significantly (p <0.05) the LAC levels in relation to the SED group (6.9 ± 0.8 vs

3.9 ± 0.2mmol/dL). ExA animals showed significantly decreased values for the parameters: Tlag

(15.8 ± 2.8 vs 20.74 ± 4.39min); T1/2 (28.55 ± 3.09 vs 35.58 ± 3.41min); and Tmax (13.75 ±

4.43 vs. 20.63 ± 5.63min); as well as an increase Cmax (2712 ± 246, 3 vs 2236 ± 129.7ppm)

relative to SED+SAL, indicating an EG acceleration pattern (Table 1). As reported in the literature

pre-treatment with OCT induced a delay in EG, observed by increasing values: Tlag (27.33 ±

4.39min); T1/2 (46.97 ± 5.21min); and, Tmax (28.13 ± 5.37min) in the SED +OCT group in

relation to SED+SAL. It was also observed that even with OCT pretreatment the ExA+OCT group

presented a decrease in values: tlag (21.6 ± 2.48min); T1/2 (33.9 ± 6.23min); and, an increase in

Cmax (1844 ± 303.3ppm) when compared to the SED+OCT group, showing that ExA can reverse

the delay induced by OCT. In addition, the ExA+OCT group was statistically different from the ExA +



SAL in the questions: Tlag; Cmax; Tmax, indicating that the acceleration effect seems to be

independent of the exogenous addition of OCT, as shown on Table 1. However, it is worth

mentioning that for the Cmax parameter, the group ExA + SAL presented an increase in relation to

the SED + SAL group, this parameter was the only one that differed in relation to the groups treated

with OCT, since for the group ExA + OCT instead of an increase, there was a decrease in Cmax

values, indicating that despite inducing an acceleration pattern in EG, it is able to reduce the amount

of 13 C that is absorbed / metabolized, an effect clearly induced by OCT, which, by reducing the

EG, decreases the amount of 13C available for metabolism.

Conclusão:

ExA induces EG acceleration of liquids, exogenous OCT induces EG delay of liquids, this delay is

reversed by ExA and appears to be independent of participation of the oxytocin pathway.

Apoio Financeiro:

CAPES
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Introdução:

The incidence of obesity has grown worldwide, as well as the search for treatments to combat it. In

the last decades, surgical options have been used, providing long-lasting weight loss, as well as

reducing and improving obesity-related comorbidities. In this sense, new less invasive surgical

methods were developed to avoid potential problems involving lesion or dryness of the gastric wall.

Among these, there is the plication of the great gastric curvature or gastric plication (GP), which

consists of the reduction of the gastric volume through sutures that invaginates the great curvature.

However, the effects of this surgical procedure on gastric functions have not been established yet.

Biomagnetic methods, such as AC Biosusceptometry (ACB) present advantages for evaluation of

gastrointestinal motility in experimental models such as low cost, non-invasiveness and repetition of

records in the same animal. 

Objetivos:

To evaluate the influence of GP over time on gastric emptying and glycemic profile in rats. 

Métodos:

Male Wistar rats (n = 8) were used, with a mean body weight of 350g. During the experiment, the

animals received water and feed ad libitum, and for the emptying measure, they remained fast for 12

hours and after this period, a marked feed was offered (MnFe2O4) in 3g pellet, in which 2.4g of

standard feed and 0.6g of ferrite. Gastrintestinal emptying was evaluated before and after the

surgical procedure on days 7, 15 and 30 by BAC by means of the displacement of the magnetic

material along the gastrointestinal segments over time. The Oral Glucose Tolerance Test (TOTG)

was performed before GP and at the end of the experiment to verify the glucose regulation. All the

animals were anesthetized  anesthesia to GP surgery (80mg/kg ketamine and 10mg/kg xylazine -

IP), and after incision below the xiphoid and externalization of the stomach, continuous sutures were

made to invaginate the great curvature. After the procedure, the animals remained in recovery for 7

days. The weight of the animals was evaluated throughout the experiment, as well as food

consumption. All results were presented as mean ± SD. Data were analyzed with one-way ANOVA

followed by the Dunnett post-hoc. In all analyzes values of p<0.05 were considered significant. 

Resultados:

The mean gastric emptying time decreased, that is, it was faster after GP only on day 7 (105.25 ±

12.52 min) compared to the control (127.01 ± 5.85 min) (p <0.001). There was no significant



difference on days 15 (119.28 ± 11.00 min) and 30 (119.24 ± 9.32 min) after GP when compared

to control. Regarding body weight, there was no significant difference before (393.0 ± 18.1 grams)

and 30 days after the procedure (398.8 ± 14.9 grams). Food consumption did not show any

significance (before: 28.9 ± 1.86 grams of feed / animal, on day 07: 30.3 ± 1.3, day 15 32.0 ±

4.6, and day 30: 33.3 ± 7.3). In the TOTG, an improvement in glycemic control was observed after

30 days (glycemic mean before GP of 96.1±9.8 and final of 86.6±4.9) (p <0.05). It may be

correlated with early improvement in insulin sensitivity, since in obesity due to deposition of

intra-abdominal or visceral fat there may be increased hormone production and cytokines,

aggravating insulin sensitivity, leading to endothelial dysfunction by various mechanisms. 

Conclusão:

GP in Wistar rats accelerated the gastric emptying only in the first days after surgery, and, despite

not causing alteration in the weight of these animals, the glycemic control of the animals was

improved.  These results are indicative of the safety and efficacy of this long-term surgical procedure

in healthy individuals, as well as emphasize the importance of further studies in obese individuals. 

Apoio Financeiro:
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Introdução:

The brain-intestine axis is a system that ensures adequate maintenance of gastrointestinal

homeostasis, relating emotional and cognitive centers of the brain with the gut, regulating functions

and mechanisms how as immunological activation, enteric reflex, intestinal permeability and

enteroendocrine signaling, ie, involve neuro-immuno-endocrine mediators. There is research that

has linked the gastrointestinal tract to a range of central nervous system disorders, and the

pathological changes that occur in brain neurons can also affect enteral neuronal cells. The

inflammatory response due to brain injury is not restricted only to the impaired site, resulting in a

systemic inflammation impacting on other organs and regions.

Objetivos:

The goal of this study was to evaluate the effects of cerebral ischemia and reperfusion on the

myenteric plexus, intestinal transit time, inflammatory parameters and oxidative stress of the small

intestine of rats Wistar.

Métodos:

There were used male Wistar rats, approximately 70 days and divided into two groups, control group

(C) and ischemic group (IR). The Animals were submitted to transient global cerebral ischemia

(TGCI). The induction of cerebral ischemia was for 15 minutes, and 52 days of reperfusion.

Whole-mounts of the muscular tunica from ileum and jejunum were subjected to

immunohistochemistry for double staining technique was performed with for the general population

of myenteric neurons (HuC/D+) and subpopulation of nitrergic neurons (nNOS+) analysing density

and morphometry, and simples staining for density of enteric glial cells (S100+). Nitric oxide levels

were measured based in Griess reaction. The inflammatory parameters were analyzed through the

enzymatic activity of myeloperoxidase and N-acetyl-glycosaminidase (NAG). There were analyzed

the enzymatic activities of the enzymes superoxide dismutase (SOD), catalase (CAT) and

glutathione-s-transferase (GST), besides the levels of non-protein sulfhydryl groups (GSH) and lipid

hydroperoxides (LOOH). The analysis of gastrointetinal transit, were reported through the latency (in

min) for the animal to eliminate the first fecal pellet that contained the colorant was recorded. 

Resultados:

When analyzing the morphometry of HuC/D+ in the ileum and jejunum, we observed a decrease in



the neuronal profile in the ischemic group (p <0.001) and (p <0.05) respectively. For nNOS+ in the

ileum showed an increase in the neuronal profile in the ischemic group (p <0.05). The nitrite levels in

the Ileum of ischemic rats were higher than in the control group (p <0.05). When analyzing the

parameters of oxidative stress of the ileum, we observed that there was a significant decrease in

GSH levels (p <0.05). In the jejunum we found a significant decrease in the enzymatic activity of

GST (p <0.01) and addition, the enzymatic activity of SOD increased significantly (p <0.05).

Regarding gastrointestinal time, we observed that the ischemic group presented an important and

significant delay (p <0.01).

Conclusão:

Conditions of cerebral ischemia and reperfusion increase gastrointestinal transit time reflecting a

reduction in motility. It causes reduction of the neuronal profile of the general population in the two

segments and increase of the neuronal profile of the nitrergic subpopulation in the ileum After 52

days there was no change in the inflammatory parameters, however, some oxidative stress

parameters

remain altered.
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Introdução:

Parkinson`s disease (PD) is the second neurodegenerative disease that affects more people all over

the world. Recent studies have shown that the effects of PD are not only associated with the Central

Nervous System (CNS) but also with the Enteric Nervous System (ENS). Gastrointestinal disorders

such as slow colonic transit and dyssynergic defecation, are among the main non-motor symptoms

of PD. The cholinergic circuitry composes one of the major neurotransmitter systems in the ENS,

being related both to gastrointestinal tract motility and the activation of the cholinergic

anti-inflammatory pathway from the action of the alpha7 nicotinic receptors, being thus an important

target of study.

Objetivos:

The goal of this study was to characterize the cholinergic system in the colon of mouse model of

Parksinson’s Disease (PD) induced by administration of 6-hydroxydopamine (6-OHDA).

Métodos:

Adult C57B16 mice were treated with 6-OHDA to the induction of PD model with stereotactic

surgery. After the surgical procedure, we worked with different survival times: 1, 2 and 4 weeks. The

tissue was processed for the enzymatic evaluation of acetylcholinesterase (AChE) and

immunofluorescence for staining the nicotinic alpha7 receptor with the sc-5544 Santa Cruz antibody.

Statistical analysis was performed using GraphPad Prism5 and one-way ANOVA with Tukey post

test.

Resultados:

In the mucosa layer, after 1 week post-lesion, the animal model of PD showed a significant

decrease  in activity of AChE (p=0,0213). At 2  and 4 weeks of survival, we observed no significant

differences related to the mucosa layer of the colon, with a p-value of 0,4886 and 0,8181

respectively. In the neuromuscular layer, we observed a significant decrease in the enzymatic

activity in 6-OHDA treated animals with 1 and 2 weeks of survival  (p=0,0216 e p=0,0444

respectively) but not in the 4-week group  (p=0,3120). Related to the alpha7 nicotinic receptor, we

observed a decreased expression at 1 and 2 weeks post-surgery in the colonic neuromuscular layer.

Conclusão:



The animal model of PD induced by 6-OHDA demonstrated changes in cholinergic system, with

both an AChE activity and alpha7 nicotinic receptor expression diminish. We suggest that this

scenario leads a disruption of the intestinal cholinergic anti-inflammatory pathway, that could be part

of the inflammatory alteration present in this model.
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Introdução:

Parkinson`s disease (PD) became considered a gastrointestinal disorder in the last years. The

enteric nervous system (ENS) present along the gastrointestinal (GI) tract shows dysfunctional

patterns like constipation in approximately 60% of patients.  The enteric glia (EG) present in the

ENS has fundamental functions for the physiology like modulation of the enteric neurotransmission,

immunomodulation, and regulation of intestinal epithelial barrier (IEB). It is also found an alteration

in EG in PD patients. Our previous results showed a colonic inflammatory response including

increased immunoreactivity of IBA1 and glial fibrillary acidic protein (GFAP) in the animal model of

PD induced by 6-hydroxydopamine (6-OHDA). Furthermore, the animal model of PD showed

aspects of GI dysmotility. 

Objetivos:

The objective of this current work was to study the S100 calcium-binding protein B (S100B) - a

specific biomarker of glial cells, the glial cell-derived neurotrophic factor (GDNF) and the occludin,

one of the proteins expressed in the tight junctions that promote the integrity of the IEB, in the colon

of the animals submitted to the model of PD.

Métodos:

The animal model of PD was performed through the unilateral striatal injection of 6-OHDA in adult

(2-3months) C57BI6 mice by stereotaxic procedures. 6-OHDA is a neurotoxin that leads to specific

dopaminergic neuron death mimetizing the degeneration of the nigrostriatal pathway of PD. Another

group of animals operated uninjured was used as the control. The animals had 1 week of survival

time post-lesion and then the colon was collected.  The muscle and mucosal layers were separated

in order to obtain samples mainly of neuromuscular content (including the myenteric EG or type I)

and mucosal content (including the mucosal EG or type III). The final samples enriched in

neuromuscular and mucosal components were submitted to Western blotting. We also performed

immunofluorescence for S100B. Statistical analysis was performed using GraphPad Prism5 and

unpaired t test where p values <0.05 were considered significant.

Resultados:

One week post-lesion, we detected a decrease of S100B (p=0,0199, N=4) in the colonic

neuromuscular layer when compared with the control group. We also visualized a decreased



immunoreactivity for S100B in this layer. In this same compartment, we detected an increase in

GDNF expression (p=0,0175, N=3).  We also detected an increase of GDNF in the mucosal layer

(p=0,0395, N=3) along with an increase of occludin expression (p=0,0315, N=3) in the colon of the

animals submitted to the model of PD. 

Conclusão:

The enteric response elicited by 6-OHDA administration promoted an alteration in S100B, GDNF,

and the IEB occludin protein. Our previous results presented an increase of GFAP content in the

same colonic layer where S100B is decreased suggesting that the 6-OHDA mouse model of

Parkinson’s disease promoted a modification in colonic EG subpopulations. In the mucosal layer,

the increase of both GDNF and occludin expression could be a response to the inflammatory state

already shown in our work, since GDNF has been associated with tight junction integrity and with

the preservation of IEB. So, we propose that the disruption in EG subpopulations in myenteric

ganglia could induce a protection mechanism that involves GDNF enhancing barrier function

through occludin regulation.
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Introdução:

One-third of the world`s population is probably infected with the etiological agent of toxoplasmosis:

Toxoplasma gondii. This parasite proliferates quickly and invades the intestinal wall of the host

causing an intense inflammatory local response. Previous studies had shown that infection with T.

gondii can cause changes in the colonic myenteric plexus of infected animals, but it is unknown if it

impacts the intestinal motility

Objetivos:

The goal of this study was to evaluate the morphophysiology of the colonic myenteric plexus of rats

during the infection caused by T. gondii oocysts.

Métodos:

Male Wistar rats were distributed into control and infected groups (n=5 each), which were evaluated

6, 12, 24, 48, 72 hours and 30 days post infection (dpi). The infected rats were orally inoculated with

5x103 T. gondii sporulated oocysts of the strain ME-49 (genotype II). The control rats received only

1mL of sterile saline by gavage. Proximal and distal colon was separated and then dissected to

obtain whole-mount preparations of longitudinal muscular layer containing the myenteric plexus. The

whole-mounts preparations were submitted to double-staining immunofluorescence technique for

labelling total (anti HuC/D), nitrergic (anti nNOS) and cholinergic neurons (anti ChAT). For in vitro

motility analysis, the total colon of rats infected for 30 days was immersed in an organ bath right

after to be removed and washed with Krebs solution. An intraluminal catheter containing three

sensor points distanced by 1.5 cm was used to detect contraction in the proximal, middle proximal,

and midle distal colon. Induced pressure waves were recorded right after application of nitric oxide

synthase inhibitor: N-omega-nitro-L-argenine (NOLA). The recordings obtained were analysed

manually using Spike software in order to get number of peaks/min, amplitude and duration of the

contractions.

Resultados:

In the proximal colon, it was observed decreased of total myenteric neurons (HuC/D-IR) per

ganglion at 6h, 72h and 30 dpi. The number of nitrergic neurons (nNOS-IR) was reduced at 30 dpi.



The total and nitrergic survival neurons became hypertrophied. Loss of cholinergic neurons

(ChAT-IR) was observed at 6h and 30 dpi, but the cell body area kept unchanged.  Regarding the

distal colon, the number of total, nitrergic and cholinergic myenteric neurons did not change. On the

other hand, the total myenteric neurons and cholinergic neurons were hypertrophied at 24h, 72h and

30 dpi whereas nitrergic neurons were atrophied from 6h up to 30 dpi. Despite the loss of neurons in

the proximal colon, the amplitude and duration of the contractions were increased only the middle

distal colon of infected rats (see table 1). 

Conclusão:

High load (5x103) of T. gondii oocysts of the strain ME-49 caused myenteric neuronal loss in the

proximal colon and neuronal cell body modification in the distal colon. Theses morphological

changes caused adjustment of distal colonic motility partner in infected rats.
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Introdução:

Sleeve gastrectomy is a widely used bariatric operation leading to weight loss and early

improvement of patient’s metabolic profile. This operation involves a major gastric resection which

could be associated with motor gastric dysfunction due to the resection of gastric pacemaker.

Therefore, gastric emptying could be affected, having an important role in the definitive results after

this procedure.

Objetivos:

Sleeve gastrectomy is a widely used bariatric operation leading to weight loss and early

improvement of patient’s metabolic profile. This operation involves a major gastric resection which

could be associated with motor gastric dysfunction due to the resection of gastric pacemaker.

Therefore, gastric emptying could be affected, having an important role in the definitive results after

this procedure.

Métodos:

Bruinsma et al.¹ described in detail he surgical procedure used for sleeve gastrectomy. Using an

electric scalpel, resection of the greater curvature of the stomach (approximately 80% of the gastric

volume), while preserving the gastroesophageal junction and the pylorus. The gastric wall was

closed with a non-absorbable running 5-0 vycril suture (Ethicon). ACB is a biomagnetic technique

already validated for measurements of several parameters of the gastrointestinal tract and presents

itself as an interesting tool to study these alterations². The main advantages of the technique are

versatility, a relatively low implementation cost, non-invasiveness and absence of ionizing radiation.

Measurements using an ACB sensor were performed to evaluate the gastric emptying (GE) and

orocaecal transit time (OTT) in male Wistar rats (n=6) fed with a solid test meal containing magnetic

tracer (MnFe2O4) at two different moments: preoperation (control) and a postoperation

measurement (7 days after surgery). The magnetic tracer distribution was also analysed through

dynamic magnetic images acquired using a multichannel ACB sensor, providing a real time analysis

of gastrointestinal parameters.

Resultados:



Mean time of gastric emptying was reduced between control (preoperation) and sleeve gastrectomy

(postoperation) measurement (107 ± 1.3 to 81.8 ± 6.6 min, p>0.05). Mean time of orocaecal

transit time was also decreased (268.4 ± 3.21 to 237.2 ± 10.7 min, p>0.05). Mean body weight of

the animals was also decreased (440.8 ± 10.7 to 394.7 ± 26.15 g). The values are expressed in

terms of mean ± error. Data obtained suggest that sleeve gastrectomy accelerates gastric

emptying and orocaecal transit time. Once that the gastric reservoir function is reduced substantially

because the gastric receptive relaxation is eliminated due to gastric resection and, as a

consequence, rapid emptying to the antrum and duodenum can be observed. In addition, the

resection cause alterations in the hormonal profile and in the gastric contractile activity.

Conclusão:

Sleeve gastrectomy is one of the bariatric procedures that is becoming increasingly popular as a

sole intervention, mainly because it is effective, safe and relatively easier to perform than other

procedures such as Roux-en-Y. Overall, sleeve gastrectomy results in excellent weight loss and

remission of most obesity-related comorbidities. The present study evaluated the effects of the

sleeve gastrectomy procedure in rats, such as regulation of body weight, gastric emptying and

orocaecal transit time using the ACB technique. Future improvements of this study consists of

histological analysis of the stomach and small intestine, increase the number of animals and the

development of a diet induced obesity (DIO) to compare with the healthy animals.

 Referências: ¹ Bruinsma, B.G., et al., Surgical models of Roux-en-Y gastric bypass surgery and

sleeve gastrectomy in rats and mice. Nat Protoc, 2015. 10(3): p. 495-507.

² Quini, C.C., et al., Employment of a noninvasive magnetic method for evaluation of

gastrointestinal transit in rats. J Biol Eng, 2012. 6(1): p. 6.
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Introdução:

Intestinal ischemia is a temporary interruption of blood flow to the organ, due to a pathological

process. It can cause tissular damage through the action of free radicals and the inflammatory

process, leading to cellular death. Curcumin is a phenolic compound with has antioxidant and

anti-inflammatory properties, that have a potential to prevent the damage caused by intestinal

ischemia and reperfusion.

Objetivos:

The goal of this study was to evaluate the effects of curcumin treatment on oxidative stress,

inflammation and myenteric neurons in the ileum of rats in intestinal injury model caused by

ischemia and reperfusion (I/R).

Métodos:

Wistar rats were divided into 5 groups: control (C), sham (false-operated) control (SC), sham treated

(ST), ischemic control (IC) and ischemic treated (IT). Curcumin (40 mg/kg) was administered daily

during the reperfusion period. Ischemia was established by clamping the superior mesenteric artery

for 45 minutes and after 72 hours of reperfusion the animal was euthanized and the ileum was

collected. Morphometric analyses were performed, and the density of the general neuronal

population (HuC/D+) and nitrergic subpopulation (nNOS) was determined. Oxidative stress

(catalase, superoxide dismutase, glutathione and lipid hydroperoxide) and inflammatory

(myeloperoxidase, N-acetylglucosaminidase anfd nitrite) markers were also evaluated. The results

are expressed as mean Â± standard error, values of p < 0.05 were considered statistically

significant.

Resultados:

There was a significant statistical reduction (p <0.05) in neuronal density (neuron/cm2) of HuC/ D+

in SC (14,620 Â± 8,784), ST (14,690 Â± 6,585), IC (14,690 Â± 3,542) and IT (14,220 Â±

2,059) groups when compared with the C group (17,210 Â± 5,957). The area of HuC/D+ (Âµm2)

neurons did not change among groups studied. In the nNOS+ subpopulation there was a decrease

in neuronal density (p <0.05) in the IC group (3,921 Â± 205.8) compared with the C group (4,899

Â± 146.3) and an increase in neuronal profile (Âµm2) 

(p< 0.05) in the IC group (371.3 Â± 3.822) compared with C (323.2 Â± 14.22) and SC (319.8

Â± 11.67) groups. Curcumin showed no effect on neuronal loss and morphological changes of

HuC/D+ and nNOS+ in the myenteric plexus caused by I/R injury. Curcumin was able to reduce the



activity of catalase (CAT) (C: 0,031 Â± 0,002; IC: 0,05Â± 0,002; IT: 0,03 Â± 0,002) and

superoxide dismutase (SOD) (C: 0,5196 Â± 0,03; IC: 0,76 Â± 0,08; IT: 0,506 Â± 0,02)

antioxidant enzymes and lipid hydroperoxide levels (LOOH) (C: 23,35 Â± 1,063; IC:27,65 Â±

0,87; IT: 23,34 Â± 0,99), increased after I/R injury. Curcumin also increased levels of glutathione

(GSH) (C: 526,5 Â± 72,01; IC: 255 Â± 12,35; IT: 490,2 Â± 27,6) decreased after I/R injury.

The activity of N-acetylglucosaminidase (NAG) (C: 3,217 Â± 0,263; IC: 4,804 Â± 0,50; IT: 3,275

Â± 0,33) and nitrite levels (C: 5,013 Â± 0,602; IC: 20,07 Â± 5,16; IT: 8,134 Â± 1,60)

increased in I/R injury, decreased after curcumin treatment.

Conclusão:

Curcumin improves the parameters related to oxidative stress and inflammation in the ileum, caused

by ischemia, showing antioxidant and anti-inflammatory activity. However, it has no influence on the

neuronal changes present in the myenteric plexus after ischemia and reperfusion injury. 
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Introdução:

Development of fat-wrapping superimposed on a region of bowel inflammation is  as characteristic

features of Crohn â€™ s disease, however the importance of this in chronic inflammatory

disease is unknown. Therefore, it is necessary to create animals that develop this tissue, so that

detailed studies can be realized for evaluate their morphological and functional characteristics.

Objetivos:

The goal of this study was to evaluate the development of fat-wrapping, superimposed on a region

of bowel inflammation of the male Wistar rats. Colitis was induced by intracolonic instillation of

trinitrobenzene sulfonic acid (TNBS) in a single dose. 

Métodos:

The animals were divided into three groups: The first one did not instillations, the second one was

submitted to intracolonic saline solution instillations and the third one was submitted to intracolonic

TNBS solution instillations. The animals were euthanized 7 days after TNBS or saline instillation.

The body weight and weight of visceral fat were recorded, distal colon was removed for quantify the

activity of the inflammatory enzymes myeloperoxidase (MPO) and N-acetylglucosaminidase (NAG). 

Resultados:

Induction by the TNBS method in a single dose caused loss of body weight and visceral fat

(p<0,05), in relation to the inflammatory parameters (MPO/NAG), the inflammation  increased in the

TNBS group compared to control and saline (p<0,05). In addition 78% of the animals that was

submitted to intracolonic TNBS solution developed fat-wrapping, the mortality rate was zero. Results

were expressed by mean Â± standard error. One â€“ way ANOVA variance analysis and

Tukey post-test. n=8 for Biometric parameters and n=5 for inflammatory parameters. 

Conclusão:

The model of induced by intracolonic instillation of trinitrobenzene sulfonic acid (TNBS) in a single

dose exihibits patterns similar to human disease such as development of fat-wrapping, prevalent

feature of Crohnâ€™s disease. Therefore, This is a useful model for the development of new

therapeutic agents, besides making it possible to carry out future studies regarding the role of this

tissue in the pathophysiology of Crohn â€™ s disease.
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Introdução:

Intestinal ischemia is characterized by the interruption of the blood flow that irrigates the gut

inducing physiological alterations, being necessary the reperfusion. The blood flow restoration and

oxygen return initiates a cascade of responses that culminate in additional cell damage and

facilitates the establishment of oxidative stress. That is why antioxidant power substances such as

alfa lipoic acid (ALA) are used to treat ischemia and reperfusion (IR) injury. 

Objetivos:

The goal of this study was to evaluate the effects of alfa ALA treatment on oxidative stress and

inflammatory parameters and on myenteric neurons and glial cells of rats after intestinal IR. 

Métodos:

Male Wistar rats (n=40) were used in this study. The ischemia was induced by occlusion of superior

mesenteric artery (SMA) during 45 minutes and 24 hours of reperfusion. The ischemic and sham

groups was treated with 100 mg/Kg of body weight of ALA in corn oil by daily gavage at 1 hour

before the surgery and 12 hours before euthanasia. After of reperfusion the animals were

euthanized and the ileum was collected for inflammatory, oxidative stress and

immunohistochemistry analysis. The statistical analysis was performed using GraphPad Prism 5.

Resultados:

For oxidative stress, the superoxide dismutase (SOD) activity was decreased in ST 28% (0.074 ±

0.004) and IRC 30% (0.072 ± 0.004) groups when compared with C group (0.104 ± 0.012). ALA

treatment in IRT (0.099 ± 0.006) animals was able to prevent this decrease, but in ST (0.074 ±

0.004) group caused a different effect. Changes were not observed at lipid peroxidation (LOOH),

glutathione-s-transferase (GST) and non-protein sulfhydryl groups (GSH) analysis after IR or ALA

treatment. About inflammation, the myeloperoxidase (MPO) activity appeared bigger in IRC 144%

(9.719 ± 1.696) and IRT 101% (8.013 ± 1.335) groups when compared at C (3.976 ± 0.666)

group. However, the n-acetylglicosaminidase (NAG) did not change between groups. Now the

indirect analysis of nitric oxide by evaluation of by nitrite product, showed an increase in the IRC

142% (14.72 ± 0.944) group compared with C (6.066 ± 1.268) group. The myenteric neurons and

glial cells were examined by immunofluorescence. There was no change in density and cell profile

of general population of myenteric neurons labelling by HuC/D+ neurons. The density of nitrergic

neurons labelling by nNOS did not show difference between groups as well. Although, the nitrergic



cell profile increased in SC 9% (293.9 ± 3.1), IRC 15% (310.2 ± 3.3) and IRT 10% (297.8 ± 3.1)

groups when compared with C (269.4 ± 3) group, showing that the nitrergic neurons are vulnerable

to the effects of intestinal IR. The ALA treatment was able to keep the levels of ON in IRT (8.327 ±

1.363) group and prevent the alterations in nitrergic neurons in ST (280.6 ± 2.98) group. The

alterations in nitrergic cell profile observed in SC group show that only manipulation of gut was able

to cause damage in enteric neurons. Lastly, glial cells were observed by S100 and GFAP markers.

The density of S100 remained constant of the groups, but the labelling for GFAP increased only in

IRC group 8% (50.74 ± 0.54) compared with C (46.84 ± 0.55) group. 

Conclusão:

24 hours after ischemia it is possible to observe alterations in inflammatory parameters and SOD

activity. In the myenteric plexus only nitrergic neurons and GFAP glial cells is altered. However, the

treatment of 100mg/g of ALA is able to reduce the alterations observed.
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Introdução:

The intestinal inflammatory diseases are disorders that affect the digestive tract, such as ulcerative

colitis and disease of Crohn. Studies have shown that the enteric nervous system is affected by

inflammatory bowel disease and in experimental models of ulcerative colitis, however, these effects

have not been verified in distant organ of experimental colitis. In addition, it has been observed the

presence of the P2X7 purinergic receptor in the enteric neurons and enteric glial cells. Studies have

shown that the effect of ischemia and reperfusion in the enteric neurons are attenuated by the use

of Brilliant Blue G (BBG), antagonist of the P2X7 receptor.

Objetivos:

 We report the effects of the BBG in ileum enteric neurons immunoreactive (ir) for nitric oxide

synthase neuronal (NOSn), acetyl choline transferase (ChAT), pan neuronal (Hu) and glial fibrillary

acidic protein (GFAP, marker for glial cells) after and we analyzed the morphological aspects of the 

ileum after experimental ulcerative colitis. 

Métodos:

Male rats were used (Rattus novergicus albinus). 2,4,6-trinitrobenzene sulfonic acid (TNBS group,

n=5) was injected at a dose of 30 mg/kg in 1 mL of 30% ethanol in the distal colon through the

intra-rectal insertion of a polypropylene 8 cm cannula. The BBG (50 mg/kg, BBG group, n=5) or

vehicle (Sham group, n=5) was given subcutaneous 1 hour after TNBS. The animals were

euthanized after 24 hours and ileum was removed. This study was accordance with the Ethics

Committee on Animal Use of the University of São Paulo, Brazil. Tissues were prepared by

immunohistochemical methods with double labelling of the NOSn, ChAT, Hu, and GFAP with P2X7

receptor and histological methods. Quantitative analyses of the neurons and glial cells were

identified by confocal scanning laser microscope and optical microscope. The number of neurons

(cm2) and profile area (mum2) of neurons NOSn-, ChAT-, Hu-ir and, glial cells GFAP-ir were

obtained. Data were compared using ANOVA and Tukey`s test, p<0.05 was statistically significant.

Ileum segments were stained with hematoxylin-eosin (H&E) for analysis of the layers and Masson

and picrosirius for analysis of collagen fibers. 

Resultados:

There were 100% of double labelling of neurons and glial cells with P2X7 receptor. The neurons

NOSn-ir/cm2 of sham, TNBS and BBG groups were 7190±393, 5541±240, 7124±107,



respectively (p<0.05); the neurons ChAT-ir/cm2 of sham, TNBS and BBG groups were

19706±738, 13001±314 and 15112±499, respectively (p<0.05). The neurons Hu-ir/cm2 of

sham, TNBS and BBG groups were 32916±890, 27836±890 and 34565±664, respectively

(p<0.05). The glial cells GFAP-ir/cm2 of sham, TNBS and BBG groups were 22180±965,

18981±1253 and, 23071±1092, respectively (p<0.05). The neuronal profile area (mum2)

demonstrated that neurons NOSn-ir of sham, TNBS and BBG groups was 353±7, 301±4 and

329±7, respectively (p<0.05); the neurons ChAT-ir of sham, TNBS and BBG groups were 250±4,

212±4 and 243±4, respectively (p<0.05); the neurons Hu-ir of sham, TNBS and BBG groups

were 259±4, 263±4 and, 258±3, respectively. Histological studies revealed that the mucosa,

lamina propria and submucosal ganglia in the Sham and BBG groups were normal appearance. The

lamina propria of the TNBS group displayed increased thickness.

Conclusão:

Our data conclude that ileum myenteric neurons and glial cells were affected by experimental

ulcerative colitis and, treatment with BBG was efficient in neuroprotection. Thus, these results

demonstrate that P2X7 receptor may be an important target in the therapeutic strategy.

Apoio Financeiro:

FAPESP, CAPES, PIBIC/CNPq



PN.034 - Effect of anti-TNF alpha on enteric neurons of mice in
experimental ulcerative colitis

Souza, R. F. , Machado, F. A. , Castelucci, P. , 

Anatomia - USP

Introdução:

The ulcerative colitis and Crohn’s disease constitute the inflammatory bowel disease (IBD) with

pathophysiological process such as necrosis of the intestine and effects on enteric neurons and

enteric glial cells, furthermore, has a main pro-inflammatory cytokine involved, the tumor necrosis

factor alpha (TNFalpha). 

Objetivos:

This project has as objective to study the effects of anti-TNFalpha, adalimumab, in the myenteric

plexus of mice submitted to experimental ulcerative colitis. 

Métodos:

Male mice were used (Mus musculus). Dextran sodium sulfate (DSS group, n=5) was dissolved in

drinking water for 7 days until all mice of the groups managed to develop intestinal inflammation.

The sham group received water through the same period. The group adalimumab (ADA group)

received the anti-TNFalpha (50 mg/kg) in third day of ingestion of DSS. The animals were

euthanized after 7 days and distal colon was removed. This study was accordance with the Ethics

Committee on Animal Use of the University of São Paulo, Brazil. Tissues were prepared by

immunohistochemical methods with double labelling of the for nitric oxide synthase neuronal

(NOSn), acetyl choline transferase (ChAT) and TNF Receptor 2 (TNFR2). Qualitative and

quantitative analyzes was obtained from the fluorescence microscope.The number of neurons

(neuron/ganglion) of neurons NOSn-ir, ChAT-ir, and, TNFR2-ir were obtained. Data were compared

using ANOVA and Tukey’s test, p<0.05 was statistically significant. 

Resultados:

There were double labelling of neurons and TNFR2 receptor. The neurons NOSn-ir/ganglion of

sham, DSS and ADA groups were 7.5±0.3; 5.9±0.3; 7.4±0.4, respectively (p<0.05); the neurons

ChAT-ir/ganglion of sham, DSS and ADA groups were 10.7±0.4; 6.8±0.3 and 8.7±0.4,

respectively (p<0.05).                                  

The TNFR2-ir/ganglion of sham, DSS and ADA groups were 25.8±0.6; 30.3±0.6 and 19.8±0.5,

respectively (p<0.05).

Conclusão:

Our data conclude that myenteric neurons were immunoreactive to TNFR2 receptor and, treatment

with anti-TNFalpha seems to be an effective treatment in experimental ulcerative colitis on mice.

Apoio Financeiro:

FAPESP, CAPES, CNPq
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CIENCIAS MEDICAS DE ALAGOAS - UNCISAL

Introdução:

Ivermectin (IVM) it is one of the most commonly prescribed antiparasiticdrug worldwide. IVM is the

drug of choice against strongyloidiasis, filariasis, onchocerciasis, among others. The early

eradication of the parasite provoked by anthelmintics drugs and their effects on gastrointestinal (GI)

motility are interesting points to be verified, considering that rodents spontaneously eliminate the

parasites over time.

Objetivos:

Evaluating the effects of IVM on GI tract inrats infected with S. venezuelensis.

Métodos:

Male rats were randomly assigned to: Control (C, uninfected and untreated animals), Parasitized

(Sv, untreated animals infected with S. venezuelensis), Ivermectin (IVM, uninfected and treated

animals) and Parasitized and treated with Ivermectin (Sv/IVM, animals infected and treated with

Ivermectin). The IVM and Sv/IVM groups were subdivided according to IVM (single dose of 200

Âµg/kg or three repeated doses of 200 Âµg/kg at 24h intervals), composing the IVM1 or IVM3,

and Sv/IVM1 or Sv/IVM3 groups, respectively.First dose of IVM was administered after peak of

infection. Gastrointestinal transit was evaluated in all groups by AC Biosusceptometry (ACB). Mean

gastric emptying time (MGET), mean cecum arrival time (MCAT), mean small intestinal transit time

(MSIT) and eggs per gram (EPG) were assessed over time in the same animal. These

measurements were accomplished at time 0 (before drug and at peak of infection â€“control

and Sv), time 1 (first day post peak of infection) and time 2 (30 days post infection). The interval

between time 1 and 2 was 21 or 18 days according to IVM dose (one or three).  In the uninfected

animals, the same time intervals were simulate. Numbers of worms recovered from the small

intestine were performed at time 2. Data were analyzed by ANOVA followed by Dunnett (p < 0.05).

Resultados:

The Sv/IVM1 and Sv/IVM3 present a significant reduction of EPG and worms in time 2, although

only group SV/IVM3 eradicates them. Hastened gastric emptying and slowed gastrointestinal transit

provoked by S. venezuelensis infection over time, can reversed by a single administration of IVM

(200 Î¼g/kg) after peak of infection, even without total parasite elimination. Although three

consecutive doses (600 Î¼g/kg) of IVM were more efficient to eradicate S. venezuelensis

infection, their administration impaired GI function. Furthermore, IVM alone affected GI parameters



in uninfected animals for prolonged periods, especially in high doses.

Conclusão:

Revisiting the action of traditional drugs broadens knowledge in the parasite-host interface and may

result in the development of more accurate therapeutic strategies.

Apoio Financeiro:

FAPEMAT e CAPES



PN.036 - EFFECT OF CACHEXIA INDUCED BY YOSHIDA AH-130
CELLS ON GASTRIC MOTILITY: INVESTIGATION OF POSSIBLE

MECHANISMS.
Cavalcante, M. L. S. , Silva, M. S. , Santos, R. O. , Nunes, D. D. T. , Silva, M. T. B. , 

Centro de Ciências da Saúde (CCS) - Universidade Federal do Piauí (UFPI)

Introdução:

Cancer-associated cachexia is a complex syndrome characterized by weight loss and skeletal

muscle, as well as wear of adipose tissue, which results in poor prognosis and various

gastrointestinal disorders.

Objetivos:

The goal of this study was to investigate the effect and possible pathophysiological mechanisms of

cachexia, induced by Yoshida AH-130 cells, on gastric motility and density of myenteric neurons in

rats.

Métodos:

To evaluate the effect of cachexia on the gastric motility of rats, as well as the possible

pathophysiological mechanisms involved, the experimental groups were delineated: Saline, rats

treated with saline solution, 0.1mL/100g intraperitoneally; Cachexia, rats with cachexia induced by

the intraperitoneal administration of 2mL of liquid with Yoshida tumor cells AH-130; Vagotomy

Saline, rats submitted to the surgical protocol of section of the vagus nerve 1.0-1.5cm above the

cardiac sphincter, and treated the next day with saline solution; and Vagotomy Cachexia, rats

submitted to the vagotomy protocol, in which the cachexia was induced the following day. On the

seventh day of treatment with saline solution or cachexia induction, the rats were fasted for 12

hours, and subsequently submitted to gastric emptying protocol with the acetaminophen test

solution.

To evaluate the effect of cachexia on the density of myenteric neurons, the experimental groups

were delineated: Saline and Cachexia. The fundus of the stomach, ileum and colon were collected,

which were submitted to histochemical labeling with Nitroblue tetrazolium (NBT) and Reduced

Nicotinamide Adenine Dinucleotide (NADH). Neuronal density was determined by the mean

absolute neuron count in 40 fields, observed in light microscopy, under magnification of 1000x.

Resultados:

The mean concentrations of acetaminophen (mug/mL) for time points 0, 15, 30, 60, 120 and 240

minutes were, for Saline group: 0,594 ± 0,159, 90,130 ± 10,994, 85,749 ± 10,821, 73,934 ±

4,912, 44,823 ± 7,425, and 28,380 ± 4,360; for Cachexia group: 24,056 ± 10,907, 124,509 ±

8,359, 117,800 ± 12,124, 106,374 ± 15,287, 73,149 ± 12,271, and 53,288 ± 15,028; for

Vagotomy Saline group: 4,567 ± 1,350, 97,746 ± 16,169, 92,570 ± 3,628, 73,893 ± 6,505,



49,786 ± 4,660, and 14,768 ± 5,175; and for Vagotomy Cachexia group: 2,132 ± 0,913,

101,700 ± 3,654, 94,090 ± 0,913, 76,130 ± 2,436, 42,020 ± 0,011, and 17,360 ± 7,004. 

From the values obtained, the area under the curve was determined, as shown in Table 01,

whereby it was observed that rats with cachexia, induced by Yoshida AH-130 cells, showed a

significant increase in gastric emptying, compared to saline group rats, which was significantly

attenuated in the cachectic animals previously submitted to subdiaphragmatic truncal vagotomy.

Table 01 - Gastric emptying profile according to the values of the area under the curve (AUC),

obtained from the acetaminophen concentration versus time curves.

X	                                                                                     Groups

        AUC                            Saline	                 Cachexia	      Vagotomy Saline	Vagotomy Cachexia

(mu • min / mL)	220,504 ± 61,066	597,438 ± 148,837 a 169,115 ± 48,744     55,572 ±

16,865 b

The letters represent the statistical differences determined after ANOVA one-way. 

a: Cachexia x Saline. b: Vagotomy Cachexia x Cachexia.

The density of myenteric neurons (in absolute units) at the fundus of stomach, ileum and colon, for

the Saline group were respectively: 21.88000 ± 0.9438747, 19.61000 ± 0.3771273, and

19.78500 ± 0.5592180; and for the Cachexia group were respectively: 8.529167 ± 0.8027406 a,

7.116667 ± 1.268540 b, and 11.49583 ± 0.7321605 c. The letters represent the statistical

differences determined after unpaired t-test. a: fundus of stomach of Cachexia group x fundus of

stomach of Saline group; b: ileum of Cachexia group x ileum of Saline group; c: colon of Cachexia

group x colon of Saline group.

By means of the values obtained, a significant reduction in the density of myenteric neurons in the

fundus of stomach, ileum and colon of rats with cachexia was observed, in comparison to those of

the saline group.

Conclusão:

The parasympathetic pathway, represented by innervation of the vagus nerve in the stomach, is a

factor involved in the dysmotility of rats with cachexia induced by Yoshida AH-130 cells. In addition,

it was also observed a significant reduction in the density of myenteric neurons in the fundus of

stomach, ileum, and colon of cachectic rats.

Apoio Financeiro:

CAPES - Coordenação de Aperfeiçoamento de Pessoal de Nível Superior
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Introdução:

Parkinson’s disease (PD) is a multicentric neurodegenerative disease, mainly characterized by

motor deficits resulting from nigrostriatal dopaminergic pathway degeneration. The Enteric Nervous

System (ENS), which is responsible for several gastrointestinal functions such as motility control,

absorption of nutrients, regulation of inflammation and blood flow, is also an affected area. Changes

in the ENS during PD can lead to several gastrointestinal symptoms, such as delayed gastric

emptying and constipation. 6-hydroxydopamine (6-OHDA) striatal injection is a classic model used

to study DP. This drug is capable of leading nigrostriatal dopaminergic neurons to death, mimicking

many disease symptoms. Studies have shown that this model presents gastrointestinal symptoms

consistent with those found in patients. Neuronal populations changes have been described and

associated with such symptoms in this model, but little is known about synaptic changes and

neuronal death in the ENS during PD. 

Objetivos:

The aim of this study was to investigate if the lesion induced by 6-OHDA in the nigrostriatal pathway

of mice could induce changes in the colonic neuronal network and in gastric motility.

Métodos:

Male C57Bl6 mice 2 or 3 months old underwent stereotaxic surgery for unilateral administration of

6-OHDA in the striatum and another group of uninjured operated mice was used as control. The

analysis were performed 2 weeks after surgery. Gastric emptying assay was used to determine the

percentage of gastric residual food. Animals had their colons removed, fixed in 4%

paraformaldehyde and then paraffin embedded for slides preparation. Immunofluorescence

technique was performed for 2 neuronal markers: alpha-synuclein, a pre-synaptic protein and

beta-tubulin III, a neuronal cytoskeleton protein. For Western blotting technique, the muscle and

mucosal layers of the colon were separated. Samples’ proteins were separated by gel

electrophoresis and then transferred to a PVDF membrane, wich were incubated with an

anti-beta-tubulin III antibody. Statistical analysis was performed using unpaired t test of Graph Pad

Prism5 where p-value<0,05 were considered significant.

Resultados:

6-OHDA animals showed higher percentage of residual gastric food, indicating a slower gastric



transit (p=0,0428; n=7). alpha-synuclein labeling revealed a significant reduction in the colon of the

PD animals, in both muscle (p=0,0302; n=3) and mucosal (p=0,0365; n=3) layers. beta-tubulin III

labeling had no changes in the muscle layer (n=4), but was demonstrated to be decreased in the

mucosa (p=0,0362; n=4), which was confirmed by western blotting (p=0,0408; n=3). 

Conclusão:

The results indicate a change in the gastric transit of 6-OHDA animals, suggesting that these mice

display delayed gastric emptying. The colon showed a general loss of presynaptic terminals. This

loss can be related to a more extensive neuronal disruption in the mucosal layer of the colon of

animals evidenced by the reduction in beta-tubulin III labelling. Together, these results indicate that

the striatal administration of 6-OHDA promoted a rupture of the enteric neuronal structure, which

may be involved with the gastrointestinal injury observed in the PD model.

Apoio Financeiro:

CAPES; FAPERJ; CNPq; proppi-uff
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Fisiologia e Farmacologia - Universidade Federal do Ceara

Medicina Clinica/Biomedicina - Universidade Federal do Ceara/Centro Universitario Christus

Medicina Clinica - Universidade Federal do Ceara

Introdução:

Emotional variations such as stress, anxiety and depression are closely linked to gastrointestinal

dysmotility.

Objetivos:

To assess, in mice, the effects of physical stress, with and without treatments by beta-Carbolines

Harmine (HM) or Harmaline (HL), on gastric emptying (GE) of liquid and in vitro gastrointestinal

contractility.

Métodos:

After approval by CEUA/UFC (NÂº 53/2016), we subjected male Swiss mice (25 Â± 3g) or not

(CG) to physical stress (SG) by restraint for 3 hours (light cycle) and solid fasting for 12 hours (dark

cycle) for 11 days. SG group animals received via i.p. Harmine (15mg/kg) or Harmaline (20mg/kg)

from the 5th to the last protocol day. On days 0, 5 and 11, we performed the indirect test for GE of

liquid by 13CO2. After 12h fasting, they were fed by gavage with a chocolate drink (10mL/kg)

containing 13C-sodium acetate. At 0, 5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80 and 90 minutes, we

collected the expired air samples to analyze the isotopes (ppm) by infrared gas spectroscopy

(Wagner analysen technik GmbH / software IRISÂ®), and subsequent calculation of the area

under the curve (AUC). Finally, after animal euthanasia (11th day), strips from gastric fundus and

antrum and duodenum were obtained to evaluate in vitro their contractile profile. The strips were

mounted in isolated organ chamber (Radnoti Glass Technology Inc.) containing Tyrode`s solution at

pH 7.4 and, 37Â°C under continuous aeration. They were connected to a force transducer for

isometric contraction recording by computerized acquisition system (LabChartÂ®, ADInstruments,

Australia). The tissues were simulated to contract is response to increasing concentration of KCl or,

carbachol (CCh). Isoproterenol (ISO) and sodium nitroprusside (SNP) were relaxing stimulants. We

analyzed the data (mean Ã‚Â± standard error of the mean) by Shapiro-Wilk test. The groups

were

compared by Student`s t-test or unpaired one-way ANOVA and Tukey`s post-test, as appropriate (p

<0.05). 

Resultados:



Therefore, physical stress promoted delayed the GE of liquid, only reverted by Harmaline treatment,

as shown in Table. Under stress, gastric fundus strips were more reactive, to the electromechanical

stimulus (KCl) and to the pharmacomechanical agent (CCh), while Harmine or Harmaline treatments

were effective in restoring the contractile profile (Table). Neither stress nor treatment with HM or HL

did cause significant changes in the contractility of antrum strips (data not shown). Under stress,

duodenum strips became more reactive to CCh, with restoration of the contractile profile by Harmine

or Harmaline treatments, as shown in Table. The relaxing responses to ISO or SNP were unaltered

by stress or treatments (data not show). 

Conclusão:

Mice subjected to physical stress present delayed GE of liquid, gastric fundus was more reactive to

KCl and CCh, while the duodenum becomes more reactive only to CCh. Harmaline treatment

normalized the GE rate. Treatments with Harmine or Harmaline restored the gastric fundus and

duodenal contractile profile to electromechanical and pharmacomechanical stimuli.

Apoio Financeiro:

CNPq, CAPES, FUNCAP
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Introdução:

Emotional variations such as stress, anxiety and depression are closely linked to gastrointestinal

dysmotility. 

Objetivos:

To assess, in mice, the effects of physical stress, with and without treatments by Î²-Carbolines

Harmine (HM) or Harmaline (HL), on gastric emptying (GE) of solid meal and in the contractility of

gastrointestinal preparations in vitro. 

Métodos:

After approval by CEUA/UFC (NÂ° 53/2016), we subjected male Swiss mice (25 Â± 3g) or not

(CG) to physical stress (SG) by restraint for 3 hours (light cycle) and solid fasting for 12 hours (dark

cycle) for 11 days. SG group animals received via i.p. Harmine (15mg/kg) or Harmaline (20mg/kg)

from the 5th to the last protocol day. On days 0, 5 and 11, we performed the indirect test for GE of

solid by 13CO2. After 12h fasting, they were fed with egg pancake (0,5g/animal) containing

13C-sodium acetate. At 0, 10, 20, 30, 40, 50, 60, 70, 80, 100, 120, 140 and 160 minutes, we

collected the expired air samples to analyze the isotope (ppm) by infrared gas spectroscopy

(Wagner analysen technik GmbH / software IRISÂ®), and subsequent calculation of the area

under the curve (AUC). Finally, after animal euthanasia (11th day), strips from gastric fundus and

antrum and duodenum were obtained to evaluate in vitro their contractile profile. The strips were

mounted in isolated organ chamber containing Tyrode`s solution at pH 7.4, 37 Â°C and

continuous aeration (Radnoti Glass Technology Ins.). They are connected to a force transducer for

isometric contraction recordings (LabChartÂ®, ADInstruments, Australia). Tissues were stimulated

to contract in response to increasing concentration of KCl and carbachol (CCh). Isoproterenol (ISO)

and sodium nitroprusside (SNP) were adopted as relaxing stimuli. We analyzed the data (mean

Â± standard error of the mean) by Shapiro-Wilk test. The groups were compared by Student`s

t-test or unpaired one-way ANOVA and Tukey`s post-test, as appropriate (p <0.05).

Resultados:

Physical stress accelerated the GE of the solid meal, effect reverted only by Harmaline treatment, as

shown in Table. Stress induced a more reactive profile on strips of gastric fundus to both the



electromechanical (KCl) and the pharmacomechanical stimulus (CCh). Treatment with Harmine or

Harmaline were effective in restoring the contractile profile (Table). On the other hand, the antrum

contractility remained without significant changes (data not shown). The duodenal strips, under

stress, became more reactive to CCh, with resumption of its contractile profile by Harmine or

Harmaline treatments, as shown in Table. The relaxing responses to ISO or SNP were unaltered by

stress or treatments (data not show).  

Conclusão:

Mice subjected to physical stress revealed accelerated profile for GE of a solid meal. Strips from

gastric fundus were more reactive to KCl and CCh, while the duodenum became more reactive only

to CCh. Harmaline treatment restored the GE solid rate. Treatments with Harmaline or Harmine

returned back the contractile profile of strips from gastric fundus and duodenum to

electromechanical and pharmacomechanical stimuli.

Apoio Financeiro:

CNPq, CAPES, FUNCAP



PN.040 - MORPHOMETRIC ANALYSIS OF THE IMMUNOREACTIVE
MYENTERIC VARICOSITIES TO VASOACTIVE INTESTINAL
POLYPEPTIDE (VIP) OF ARTHRITIC RATS TREATED WITH

QUERCETIN-LOADED MICROCAPSULES 
Silva, B. T. , Bossolani, G. D. P. , Bessa, A. C. B. , Sanches, M. R. , Lima, M. M. , Frez, F. C. V. ,

Bagon, N. P. , Sestak, S. S. , Sehaber, C. C. , Ramalho, F. V. , OLIVEIRA, A. P. D. ,

Bersani-Amado, C. A. , Perles, J. V. C. M. , Zanoni, J. N. , 

Departamento de Biologia - UEM

Departamento de Farmacologia e Terapêutica - UEM

Departamento de Farmácia - UEM

Departamento de Análises Clinicas e Biomedicina - UEM

Departamento de Ciências Morfológicas - UEM

Departamento de Ciências Fisiológicas - UEM

Introdução:

Rheumatoid arthritis (RA) is a disease that affects approximately 1% of the worldwide population. It

is characterized as a chronic autoimmune and multisystem inflammatory disease that causes

irreversible changes in the joints and bone and cartilage. The pathophysiology of the disease occurs

due to increased oxidative stress and the production of pro-inflammatory cytokines, thereby

generating development of an inflammatory response. The VIP neuropeptide induces smooth

muscle relaxation and stimulates the secretion of fluids and electrolytes. VIP has anti-inflammatory,

anti-oxidant and anti-apoptotic effects, mainly in inflammatory and autoimmune diseases since this

neuropeptide is able to regulate various transduction and transcription pathways.

Objetivos:

The aim of this study was to evaluate the treatment effect of the quercetin-loaded microcapsules

(QLM) on the immunoreactive (IR) varicosities to vasoactive intestinal polypeptide (VIP) in the

myenteric plexus of the jejunum of adjuvant-induced arthritic rats. 

Métodos:

Twenty male Holtzman rats (Rattus norvegicus) were distributed into 4 groups: control (C), arthritic

(AIA), arthritic treated with 17.5 mg/kg ibuprofen (AI) and arthritic treated with 10 mg/kg QLM (AQ).

Induction to the disease was by intradermal injection on the left hind paw of 5% Complete Freund`s

Adjuvant, except in the control group that received the injection only containing the vehicle (mineral

oil). The treatments were performed by gavage in the 60 days of experimental period after induction.

The jejunum was collected and processed to perform the immunohistochemical technique to label

the VIP-IR fibers. The experimentation with animals was approved by the Ethics Committee of the

State University of Maringá, under the protocol CEUA 4462180216. We analyzed the morphometry

of 1700 VIP-IR varicosities per group using Image Pro Plus software, and the result was submitted

to statistical analysis with Statistica 8.1 expressed as mean ± standard error with 5% significance.



Resultados:

The VIP-IR myenteric varicosities displayed an increased area in the untreated arthritic group (AIA)

in relation to the control group (C) (p = 0.00001). The arthritic groups treated with ibuprofen (AI) and

quercetin (AQ) were not statically different (p = 0.49) from each other, but these both groups yielded

a decreased varicosity area compared to the AIA group (p = 0.00001).

Table 1 - Area (µm2) of  VIP-IR varicosities expressed as mean ± standard error. n= 5 rats per

group. Values followed by different letters in the same line are statistically different.

Conclusão:

The presence of the chronic inflammatory disease (AIA group) and treatment with QLM of arthritic

rats (AI and AQ groups) revealed a direct influence on the area of the VIP-IR varicosities, which is a

neurotransmitter sensitive to stimuli present in inflammatory condition. The plasticity observed may

indicate the neuroprotective, anti-inflammatory and antioxidant action of the polypeptide through the

disease, and consequently, the reduction of the area of the varicosities of the treated groups

probably occurred due to the anti-inflammatory and antioxidant properties of quercetin, as well as

the conventional anti-inflammatory treatment with ibuprofen.

Apoio Financeiro:
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Introdução:

Dengue, chikungunya and Zica are dangerous diseases, which are transmitted by the vector

mosquito Aedes genus. The control of these diseases depends on the control of the vectors, which

can be done using chemical pesticides such as malathion. Malathion is an organophosphate

insecticide which acts as an acetylcholinesterase inhibitor. Despite the relevance of controlling the

mosquitos, malathion can be ingested through contaminate water and food causing intoxication.

Gastrointestinal symptoms, such as abdominal pain, vomiting, diarrhoea, can be observed due the

accumulation of acetylcholine. 

Objetivos:

The goal of this study was to evaluate the toxicity of different doses of malathion on the

morphophysiology of the colonic myenteric plexus of rats. 

Métodos:

Young Wistar rats were assigned into three groups (n=10/each): control, M10 and M50. M10 and

M50 received 10 and 50 mg/Kg, respectively, of malathion through oral gavage for 40 days. Those

doses correspond to 0.5% and 2.5% of the LD50 for rats (2000mg/Kg). The faecal pellet output was

evaluated during the last week before euthanasia. The colon was collected for two purpose: a) to

obtain whole-mount preparations of longitudinal muscle and myenteric plexus and b) to perform

convention manometry to evaluate motility parameters. Whole-mounts preparations were submitted

to double-labelling immunofluorescence assay to analyse general (anti-HuC/D) and nitrergic

(anti-nNOS) myenteric neurones. The number of neurones was counted in 32 microscopic fields and

projected to 1 cm2/rat. Colonic motility was determined using a multilumen perfusion manometry

apparatus. Spontaneous pressure waves were recorded and analysed manually using Spike 2

software. 

Resultados:

M10 showed few changes on the faecal pellet output. These parameters increased significantly in

M50 (Table 1). Malathion did not change the number of total and nitrergic myenteric neurones

(p<0.05). The manometric analysis revealed stronger contractions on the proximal colon of M10 rats

in comparison with control (p<0.05). The colonic migrating motor complex (CMMC) had tendency to



become faster on M50 rats in comparison with control.

Conclusão:

Malathion presented dependent-dose toxicity to morphophysiology of the colonic myenteric

neurones of rats, which impacted the faecal pellet output.
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Introdução:

Oxidative stress have been considered a major factor in the pathophysiology of diabetes, which is

associated with the development of cellular abnormalities and enteric neuropathies, where it mainly

impacts regulate smooth muscle function the gastrointestinal tract.

Objetivos:

Given the antioxidant and neuroprotective properties of quercetin, the aim of this work was to

evaluate the effects of quercetin-loaded microcapsules at two doses (10 mg.kg-1 and 100 mg.kg-1)

on the oxidative stress status. 

Métodos:

All the procedures used in this study were approved by the Animal Experimentation Ethical

Committee (protocol: 022/2014) of the State University of MaringÃ¡. Thirty-six adult male rats,

Wistar (Rattus norvegicus), started the trial period at ninety days old. Rats were randomly distributed

into six groups: normoglycemic control (N), diabetic control (D) and either normoglycemic or diabetic

groups treated with quercetin-loaded microcapsules at a dose of 10 mg.kg-1 (NQ10 and DQ10,

respectively) or 100 mg.kg-1 (NQ100 and DQ100, respectively). The diabetes was induced by

streptozotocin injection at a dose of 35 mg/kg intravenously. The supply of quercetin was

established by daily gavage. After sixty days of experiment the jejunum was collected and oxidative

stress levels and total antioxidant capacity of jejunum were measured by the analyses of

chemiluminescence induced by tert-butylhydroperoxide (CL) and total radical-trapping antioxidant

parameter (TRAP), respectively.  

Resultados:

In relation of levels oxidative stress (CL), elevated levels were seen in diabetic animals, increased

22% compared to normoglycemic group. Quercetin high dose administration (100 mg.kg-1)

aggravated the diabetes-induced deleterious effects in diabetic conditions (DQ100), doubling the

percentage to 44%. In the healthy rats, had harmful effects of group NQ100, increase 34%, pointing



to a pro oxidant activity. However, quercetin low dose administration (10 mg.kg-1) gave rise to

antioxidant and protective effects in relation the total antioxidanty capacity (TRAP), with increased in

diabetic (DQ10) of 38% compared to D group and increased in normoglycemic (NQ10) of 70%

compared to N group. That results is different of quercetina high dose administration (100 mg.kg-1),

that found decrease of 79% in DQ100 compared to D group and 65% in NQ100 compared to N

group, agreeing of CL results showing harmful effects.

Conclusão:

Quercetin-loaded microcapsules may become an interesting alternative to reduce diabetes-induced

oxidative stress but antioxidant therapies should be careful used under healthy status to avoid toxic

effects related to dose-effect of these antioxidants.
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Introdução:

Neurons and glial cells of the enteric nervous system (ENS) are derived from neural crest cells and

act by controlling gastrointestinal functions. Enteric glia plays several roles, acting for example in the

control of intestinal motility and secretion.  Moreover, it was already demonstrated that adult enteric

neural progenitors, with glial features, are capable of giving rise to neurons after stimulation of the

5-HT(4) serotonin receptor, or in response to direct chemical injury to enteric ganglia. However, how

enteric glia are activated to undergo neuronal differentiation was not yet demonstrated.

Objetivos:

The goal of this study was to investigate the differentiation potential of enteric glia in vitro in order to

establish under which conditions these cells get committed to the neuronal phenotypes

Métodos:

In vitro cultures of enteric neural cells were prepared from ileum and colon from adult mice, or whole

gut from newborn mice (mucosal cells were removed). Enteric neural cells were cultivated in

different conditions. Control cell cultures were compared with co-cultures on 3T3 fibroblasts

feeder-layer and with cells treated with 3T3 conditioned medium. The cells were also evaluated

when cultured on laminin or fibronectin substrates. Cultures at different times were analyzed by

RT-PCR and immunocytochemistry to glial and neuronal markers. Histological studies were also

realized by immunofluorescence from the gut of adult and newborn mice.

Resultados:

We have established ENS cells cultures from adult and newborn mice. To evaluate the presence of

enteric glial and neuronal cells, we analyzed the expression of the glial marker GFAP and the

marker of early neuroblasts and mature neurons betaIII-tubulin, in different culture times. At 3 days

in vitro, most of the adult enteric neural cells consisted of enteric glia and only about 6% were GFAP

and betaIIItubulin positive. After 7 days, about 66% of the GFAP-positive cells had already

betaIIItubulin expression. In newborn enteric neural cells culture, we also observed that most of the

neural cells consisted of double-labeled cells after 6 days in vitro. Later on, after 21 days in culture,

we still observed that adult enteric neural cells predominantly expressed both GFAP and

betaIII-tubulin. GFAP-positive cells had also sox10 expression. The neuronal proteins HuC/D and

peripherin could be observed only in primary neurons at 7 days. At 21 days, a weak fluorescent

intensity was observed in cells positive to glial markers. We also analyzed the proliferative state of 7

days cultured cells, and double labeled cells for GFAP and betaIII-tubulin could be in a proliferative



state or not. Moreover, we observed that enteric glial cells, when plated on the 3T3 fibroblasts

feeder-layer showed a lower rate of neuronal differentiation. The 3T3 conditioned medium and

laminin substrate seems to be involved in the inhibition of the enteric glia differentiation.   

Conclusão:

Our results reinforce that enteric glia maintains a neurogenic potential and point to the interaction

between then and their microenvironment as an important player in the control of their behavior and

functions. This work may allow us to characterize the neuronal differentiation potential of the neural

crest-derived enteric glial cells, and open new perspectives for the treatment of ENS injuries.
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Introdução:

Walker-256 tumor is an experimental model widely used in research, being the same, capable of

developing in the body, metabolic changes such as cachexia syndrome and oxidative stress. These

changes may affect the Enteric Nervous System (ENS). Enteric cells may be damaged or modified

due to the development of chronic degenerative diseases, including pathophysiological changes

such as oxidative stress.

Objetivos:

The aim of this study was to evaluate the density of myenteric neurons immunoreactive (IR) to

neuronal oxide nitric synthase (nNOS) and Nitrotyrosine-3 (NT-3) that was produced by these

neurons in the Jejunum of Walker-256 tumor-bearing rats (TW-256) and treated with 1%

Glutathione.

Métodos:

Jejunum of male Wistar rats (Rattus norvegicus), 55 days old, certified under protocol number

7434160316 (CEUA), was used in this study. Animals were distributed in four groups, containing 6

animals each: Control (C); control rats treated with 1% L-glutathione (CGT); Walker 256

tumor-bearing rats (TW); Walker-256 tumor-bearing rats treated with 1% L-glutathione (TWGT).

Animals from TW and TWGT groups were obtained by inoculating a TW-256 tumor cell suspension

injected into the right hind flank. L-Glutathione was incorporated into standard diet in the proportion

of 1g / 100g of feed. At the 14th of the experimental period the animals were euthanized and the

jejunum was collected and processed to nNOS-IR + NT-3 double-labeled immunohistochemical

techniques. For each technique, 40 images were captured per animal by 40x using an optical

microscope with filters for immunofluorescence. All nNOS-IR and nNOS + NT-3 neurons present in

the field were quantified to each imaging sample.

Resultados:

The density of nNOS-IR neurons was reduced by approximately 29% in the CGT group (CGT vs. C;



p = 0.000015). In the TW group, there was a decrease of 68% in the nNOS-IR neuronal density (TW

vs C; p <0.0001).Treatment with L-glutathione (TWGT) prevented neuronal density decrease by

87% (TWGT vs. TW; p = 0.000025). The number of nNOS-IR neurons associated with NT-3 showed

a decrease in the TW group (TW vs C; p <0.0001) of approximately 69%. The CGT group did not

present significant values in nNOS-IR neurons with NT-3 (CGT vs. C; p = 0.054034). The levels of

NT-3 in nNOS-IR neurons in the TWGT group increased about 119% (TWGT vs. TW; p =

0.000037), but these results are in absolute numbers. Therefore, when calculating the relative

proportion of the amount of NT-3-IR that was expressed in the total number of nNOS-IR neurons

quantified for each group. The values of this ratio of NT-3-IR to nNOS-IR were 49% for the control

group, 41% CGT group, 48% for the TW group and 40% for the TWGT group. With this evaluation it

was possible to show a tendency to reduce NT3-IR of the TWGT group in relation to TW.

Conclusão:

NT-3 is a tyrosine nitration product, as a consequence of the peroxinÃtric increase, and it can be

verified from its concentration if there was nitrosative stress in the tissue studied. Thus, the present

study did not show a variation in the proportion of NT-3 in the TW group when compared to the

control group. Treatment with L-Glutathione improved

the changes in density of the nNOS-IR subpopulation in the TWGT group. However, the use of this

substance in a healthy body can be harmful to the ENS.

Apoio Financeiro:
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Introdução:

Few studies have been developed to confirm whether rheumatoid arthritis induces or not damage in

the Enteric Nervous System (ENS)

Objetivos:

To evaluate the treatment effects with quercetin on the glial and overall enteric neurons in the

myenteric plexus of the jejunum of  adjuvant-induced arthritic rats

Métodos:

Twenty 56-day-old male Wistar rats (Rattus norvegicus) were distributed into 4 groups (5 rats per

group): control (C), arthritic (A), arthritic treated with 17.5 mg/kg ibuprofen (AI) and arthritic treated

with 50 mg/kg quercetin (AQ). The arthritic model was induced by the single intradermal injection in

the left hind paw of 5% Complete Freund`s Adjuvant. The control group only received the injection

containing the vehicle (mineral oil). After 60 days of experimental period, the jejunum was collected

for the immunohistochemical techniques in order to label HuC/D (overall enteric neurons) and S100

(glial cells) in the myenteric plexus. In total, 30 images were obtained per animal. Quantification was

performed by counting all glial cells and enteric neurons present in all images using Image Pro Plus

software. The morphometric measurements (100 neurons or glial cells per animal) were obtained

using the same program earlier described. All results were statistically analyzed using Statistica 8.1

expressed as mean ± standard error with 5% significance. 

Resultados:

The arthritic disease promoted a quantitative reduction of glial cells (30.7%; p=0.00001) and enteric

neurons (35.3%; p=0.02) associated to an increase of glial (14.8%; p=0.00001) and neuronal

(20.0%; p=0.001) somatic area. The treatment with quercetin yielded higher numbers of enteric

neurons of 22.8% (p=0.00001) in relation to arthritic group, while ibuprofen treatment did not result

in significant changes compared to A group. An increased number of glial cells of 39.4% and 23.5%

(p=0.00001) was observed for AQ and AI group. Furthermore, the quercetin treatment resulted in

reduction of somatic area of the enteric neurons (29.3%; p=0.12) and glial cells (25.1%; p=0.001)

compared to arthritic rats, suggesting a beneficial effect of quercetin.



Conclusão:

Since enteric neuro- and gliopathies are poorly known, this work proved the presence of injury to the

both components of the ENS by the arthritis. Furthermore, quercetin treatment protected the enteric

neurons, glial cells by evaluating quantitative and morphometric parameters due to neuroprotective,

anti-inflammatory and antioxidant actions of the flavonoid compound. Therefore, rheumatoid arthritis

should be better investigated due its harmful effects on the ENS and quercetin revealed to be a

promising compound to protect the gastrointestinal tract.
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Introdução:

Acute changes in glucose concentration in the blood have important effects on motor and sensory

function of the upper gastrointestinal tract (TGI), and at the same time, the TGI plays an important

role in the regulation of postprandial blood.

Objetivos:

The aim is to characterize the profile of gastric motility in rats with severe diabetes model and

evaluate the influence of glycemic variations in gastrointestinal tract (TGI).

Métodos:

Biosusceptometry of Alternating Current (BAC) is a fairly simple technique, low cost and versatile in

research related to the human TGI. BAC is composed of magnetic sensors based in inductions coil.

An electrode was inserted for measurement of electrogastrography (EGG), and a ferrite bead to

measure the BAC in the rats. Histological sections of the stomach were stained with hematoxylin

and eosin, analyzed at a 10X magnification. Morphometry was performed to analyze the thickness

of the muscular layers of the stomach. Severe diabetes was induced by a beta-cytotoxic agent

(streptozotocin â€“ 40 mg/kg, ip) at adult rats. They were evaluated contractility and gastric

emptying of serious diabetic and control animals. P<0.05 as statistical significance limit.

Resultados:

Results: There was a significant decrease in contraction frequency and increase in gastric emptying

time of the diabetic animals compared with control. There was a thickening of the circular muscle

and the mucosa layer of the stomach of diabetic animals. There is an influence of glycemic status on

the GI tract and may have alterations of frequency and gastric emptying. 

Conclusão:

It is concluded that diabetes caused disorders in the gastric electrophysiology in the form of

dysrhythmia, as well as delay in emptying and morphological changes.
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Introdução:

The regular exercise induced adaptations in many physiological systems with cardiovascular,

endocrine and gastrointestinal.

Objetivos:

The aim of this study was to evaluate the responses of an acute strength training (ST) exercise on

gastric accommodation, appetite and biochemical parameters in humans. 

Métodos:

Fifteen male healthy aged 18 to 30 years practicing strength training at least three months. We

evaluated anthropometric parameters and body composition using the electrical bioimpedance

method. The muscular strength was evaluated by means of the one maximum repetition test (1RM).

Three exercises were used to perform the test: Squats, Bench press and T-Bar Row. The intensity

of the exercise protocol was 70% of 1RM. The ST session consisted of 4 sets of each exercise until

muscle failure of each series, with recovery of 30 seconds between them. The recovery between

each exercise was 3 minutes. The evaluation of satiety and gastric accommodation was done by the

drink test method, which consists in offering participants the standardized liquid chocolate meal

according to a constant rate of 15 mL/min. Satiety was marked by a graphic scale combining verbal

descriptors on a graded scale of 0-5 (0 - I do not feel anything; 1- Beginning to Fill; 2 - A little full; 3 -

Full; 4 - Very full; 5 - I cannot take it anymore). During the drink test, nine blood samples were

collected from each participant at three different points, in both phases (before and after exercise)

for lactate and creatine kinase evaluation. The data were expressed in mean ± SEM and with

significant p <0.05 values. This research was approved by the Ethics and Research Committee, #

protocol:1.698.573. 

Resultados:

The age was 23,0 ± 0,7 years, body weight of 79,5 ± 2,8 kg, height of 1,7 ± 0,2 m, body mass

index of 25,8 ± 0,6 kg/m², body fat (%) 15,6 ± 1,6 %, fat mass of 13,1 ± 1,4 kg and lean mass

of 62,6 ± 2,1 kg. In the 1RM test we observed that values of the 104,0 ± 4,6 kg in squat, 81,3 ±

5,0 kg in bench press and 90,6 ± 4,2 kg in T-bar row. We observed a significantly decreases

(p<0.05) in the repetitions numbers after muscle fatigue in the sets 2, 3 and 4 compared to 1 set in



all three exercise. The satiety test was performed before physical exercise and after exercise. We

observed a significant increase (p <0.05) in total volume, calories intake and total time after exercise

when compared to pre-exercise values. In relation to the values reached for each score, for volume

(Table 1A), significant difference (p<0.05) were found in the score 0. For the calories intake (Table

1B), we observed that the scores 0 and 2 presented significance.In relation of the CK and lactate,

we observed a significantly increases (p<0.05) in the both after exercise compared to before

exercise in scores (0 and 3) for CK and blood lactate. 

Conclusão:

Acute strength training induced an increase in the gastric accommodation and appetite, thus also

influencing the satiety, which can be due to inflammatory process that occurs after an exercise

section. Also, we suggest new studies to clarify other possible mechanisms involved. 
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Introdução:

In the course of intestinal mucositis, induced by 5-Fluorouracil (5-FU), the ileus has an increased

response to cholinergic agonists and Electrical Field Stimulation (EFS), inducing ENS remodeling in

response. to changes in modulation and activation in Tetrodotoxin (TTX) sensitive

voltage-dependent sodium channel (NaV) expression. 

Objetivos:

To evaluate the modulation of TTX-sensitive voltage-sensitive sodium channel and acetylcholine

(ACh) as determinants of 5-FU induced intestinal dysmotility.

Métodos:

Swiss male mice (25-30g; n = 8) were divided into two groups: 5-FU or saline (450 mg / kg, i.p.).

The animals were sacrificed 3 or 15 days after application of 5-FU and ileum samples (1cm) were

collected for evaluation of morphometric (villus/crypts ratio), myeloperoxidase activity (MPO), double

colonic acetyltransferase staining (ChAT ) and anti-HuC, geometric center evaluation (Î£ red

phenol x segment number) based on the net ingestion, immunohistochemical approach, as well as

the contractile response (EFS: 20 and 40 volts with 10Hz), to determine the contractility, an

isometric force transducer was connected to a data acquisition system. Statistical analysis was

determined using the ANOVA method followed by Bonferroni, and histopathological scores the

â€œMan-Whitneyâ€• test considering P <0.05 as significant.

Resultados:

On the 3rd day after administration of 5-FU, the inflammatory process is active, characterized by the

presence of reduction of villus/crypt ratio (2.06 Â± 0.06 vs 3.32 Â± 0.09 Âµm, P<0,05),

neutrophil infiltration (3.24 Â± 0.30 vs 19.59 Â± 1.80 UMPO/mg, P<0,05). In the

post-inflammatory period, it presents a morphological pattern that resembles its control group.

However, immunoreactivity (IR) demonstrates that neuronal density (cell bodies/ganglion) increased

at the myenteric level of the plexus by HuC/ChAT neurons, both in the inflammatory (13,78 Â±

0,79 vs 17,45 Â± 0,52, NÂº/ganglion, P<0.05) and post-inflammatory phases (13,78 Â± 0,79



vs 16,7 Â± 0,42  NÂº/ganglion, P<0.05), but with reduction of neuronal area in inflammatory

(144,4 Â± 4,08 vs 120,5 Â± 2,74, Î¼m2, P<0,05) and post-inflammatory phases (144,4 Â±

4,08 vs 80,65 Â± 2,18 Î¼m2, P<0,05). Therefore, we investigated the functional repercussion,

being an intense delay in the gastric emptying, both in the inflammatory (55.76 Â± 3.43 vs 22.36

Â± 3.76 %, P<0,05) and post-inflammatory phases (44.83 Â± 3.04 vs 22.36 Â± 3.76 %,

P<0,05), when compared to the controls. However, in the response to EFS during the inflammatory

phase, the ileum presents intense hypercontractility to 20 V (0.40 Â± 0.06 vs 0.73 Â± 0.06 g,

P<0,05) and 40V (0,38 Â± 0,05 vs 0,74 Â± 0,06 g, P<0,05) stimulus, but is reversed on the 15th

day, when hypocontractility occurs to 40 V (0,49 Â± 0,13 vs 0,22 Â± 0,05 g, P<0,05), compared

to the respective controls. Then, the response of the ileum to the EFS was assessed in the

presence of TTX (100 nM), a period in which the inflammatory phase of the ileum maintained

hypercontractility to 20 V (0,07 Â± 0,05 vs 0,29 Â± 0,11 g, P<0,05) and 40V (0,06 Â± 0,05 vs

0,32 Â± 0,09 g, P<0,05) stimulus, but in the post-inflammatory phase the ileum presented a

relaxation, but it is not statistically significant compared to the respective controls.

Conclusão:

Intestinal dysmotility induced by 5-FU results a possible NaV remodeling and enteric neuroplasticity,

with involment of colinergic system.
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Introdução:

Intestinal mucositis is a frequent side-effect associated to 5-fluorouracil (5-FU) clinical use and

results in inflammatory events. It is characterized by epithelial ulcerations in the mucosa and clinical

manifestations of abdominal pain, nauseas and diarrhea. Lactobacillus acidophilus (LAC) is a

probiotic yeast which has been shown to protect the gastrointestinal microflora from disequilibrium

and from associated gastrointestinal disorders. 

Objetivos:

Objective was to evaluate effect of Lactobacillus acidophilus in inflammatory aspects of intestinal

mucositis induced by 5-FU in mice.

Métodos:

Swiss male mice (25-30g) were treated with 5-FU (450 mg/Kg, i.p., only dose) or saline (control).

The groups, mice were treated with Lactobacillus acidophilus (LAC; 0,2 108 UFC) daily for 3 (3D).

On the third day after administration of 5-FU or 5-FU + LAC, mice were sacrificed and samples of

jejunum (J) and ileum (I) were collected for assessment of ponderal analysis, histopathological,

measuring villus crypt, MPO activity, GSH and nitrite concentration for spectrophotometry. To

determination of gastric emptying (retention fraction %), phenol red (PR, 0.75 mg/mL, 300 muL) by

gavage was administrated and mice were sacrificed 20 min later. The stomach and intestinal were

processed measurement of PR concentrations by spectofotometry. Statistical analysis (tests

ANOVA and Bonferroni, values significance with p<0.05). All animal treatments and surgical

procedures were approved by the local ethics committee (protocol 34/10). Significance statistics

(tests ANOVA and Bonferroni), values considers with p <0.05.

Resultados:

The variation in body weight in mice proved to be significant in the last days after administration of

5-FU when compared with the control group (C= 6,13± 1,22 / 5-FU= -14,54 ± 2,03 / LAC=

-7,91± 0,93). 5-FU induced significant shortening of the villus and deeper crypts and of these

alterations were reverted by the treatment with LAC (Jejunum: C= 4,471± 0,2949, 5-FU= 3,203±

0,1175, LAC= 4,239 ± 0,1584 / Ileum: C= 2,788± 0,1216, 5-FU= 2,129± 0,0920, LAC= 2,742



± 0,09363). 5-FU induced an increase on the MPO activity (nº neutrophil/mg of tissue) (Jejunum:

C= 2,11±0,71, 5-FU= 9,10±2,32 / Ileum: C= 1,64±0,81, 5-FU= 8,31±2,40), nitrite

concentration (Jejunum: C= 36,96±1,55, 5-FU= 53,69±7,64 / Ileum: C= 33,84±1,36, 5-FU=

43,85±12,65), and a decrease on the GSH concentration (Jejunum: C= 629,7±88,35, 5-FU=

365.6±17,7 / Ileum: C= 517,3±62,24, 5-FU= 322,3±37,01). LAC reduced the increase on the

MPO activity (Jejunum: LAC= 0,90±0,46 / Ileum: LAC= 0,58±0,19), nitrite concentration

(Jejunum: LAC= 27,68± 1,62 / Ileum: LAC= 29,47± 1,62), reverted the GSH concentrations

(Jejunum: LAC= 555,5±72,61 / Ileum: LAC= 491,4 ± 51,99). Besides, the treatment

with LAC improved delay in gastric emptying (C= 25.21±2.55%; 5-FU= 54.91±3.43%;

5-FU+LAC= 31.38±2.80%).

Conclusão:

Our results suggest that the treatment with Lactobacillus acidophilus reverted the inflammatory

events on the intestinal mucositis induced by 5-FU in mice.

Apoio Financeiro:

CAPES - Coordenação de Aperfeiçoamento de Pessoal de Nível Superior



PN.050 - EFFECT OF A COMMERCIAL PRODUCT FROM THE SEED
BUTTER OF Platonia insignis MART. (BACURIZEIRO) ON THE

INTESTINAL MOTILITY OF MICE
Lindoso, J. V. S. , Arcanjo, D. D. R. , Nunes, P. H. M. , Carvalho, J. G. N. , Martins, M. C. C. , 

Departamento de Biofísica e Fisiologia - UFPI

Introdução:

The bacurizeiro (Platonia insignis Mart.) is a tropical tree, belonging to the family Clusiaceae and its

area of &#8203;&#8203;occurrence covers the States of Pará, Maranhão and Piauí (SOUZA et

al., 2001). Bacuri butter is used on the skin to remove stains and reduce scarring (AGRA et al.,

2007). The decoction of the seeds is also used in folk medicine for the treatment of diarrhea (AGRA

et al., 2008).

Objetivos:

To investigate the effect of butter extracted from Platonia insignis Mart (Bacuri) seed on intestinal

motility in the intestinal transit model and on castor oil induced diarrhea in mice.

Métodos:

Male mice (27.2 ± 1.7 g) fasted for 18 h. Ethics Committee on Animal Experimentation/UFPI

(Approval nº

08/2012) IT: Measurement of the intestinal displacement (%/30 min) of a charcoal

meal marker in groups of animals (n = 7) pretreated (30 min) with vehicle (1%

Tween-80, 10 mL/kg), seed butter extracted from bacuri (SBB) at doses of 100, 200

or 400 mg/kg or scopolamine hidrobromide (12 mg/kg). ID: Quantification of liquid

feces excretion (n/4 hour) of groups of animals (n = 7-8) submitted to castor oil (CO)

diarrhea induction, 30 min before treatments with vehicle (1% Tween-80, 10 mL/kg),

SBB at doses of 200 or 400 mg/kg or loperamide (6 mg/kg). Statistical analysis:

ANOVA and Tukey`s test; level of significance: p<0.05. 

Resultados:

TI: Compared to control (82 ± 2%), scopolamine (12 mg/kg) significantly reduced TI by 20% (65 ±

3%), but SBB at doses of 100, 200 or 400 mg/kg had no effect on TI (75 ± 2%, 87 ± 5% and 71

± 5%, respectively). ID: The results of ID are shown in the Table1, which it`s possible to see that

SBB promotes 58 and 77% of inhibition of motility caused by castor oil with the doses of 200mg/kg

and 400mg/kg, respectly and the amount of softened feces significantly reduced in all groups

comparing to the vehicle with p<0.001 (ANOVA and Tukey’s test relative to the vehicle group) . 

Conclusão:

Under the experimental conditions used, the commercial product prepared from seed butter (bacuri)

from Platonia insignis Mart. (Bacurizeiro) did not show significant activity on normal intestinal transit

in mice. However, it showed significant antidiarrheal activity on castor oil-induced diarrhea in mice,



therefore,

demonstrating that it has great potential to be used as an antidiarrheal drug.

Apoio Financeiro:

UFPI



PN.051 - EFFECT OF GLUTAMINE SUPPLEMENTATION AND
AEROBIC TRAINING IN GASTRIC MOTILITY RATS WITH ULCERATIVE

COLITE
Santos, R. O. , Cavalcante, M. L. S. , Silva, M. S. , Lima, L. C. , Cardoso, G. S. , SILVA, M. T. B, 

Educação Física - UFPI

Nutrição - UFPI

Introdução:

Ulcerative colitis is characterized by inflammation and recurrent ulceration of the colon, among the

possible non-pharmacological treatment and supplementation of glutamine allied or experimental to

physical exercise are being studied for its potential benefit

Objetivos:

To evaluate the role of aerobic physical exercise and glutamine supplementation in rats with

ulcerative colitis. 

Métodos:

Male Wistar rats ~ 320g, divided  (5n): Saline (SAL); Ulcerative Colitis (UC); Glutamine (GLU);

Glutamine+Ulcerative Colitis (GLU+UC); Saline+Swimming (SW); Ulcerative Colitis+Swimming

(UC+SW); Glutamine+Swimming (GLU+SW); Glutamine+Ulcerative Colitis+Swimming

(GLU+UC+SW). The groups were supplemented orally (gavage) with glutamine, 1g / kg b.w for 8

weeks. The animals were submitted to swimming in a tank 100x80x80 cm, depth of 50 cm of water,

temperature of 30±2 °C, 60 min per session, 5 times/week, for 8 weeks. UC induction was

performed by intracolonic administration of 1 ml of 4% (v/v) acetic acid in saline solution (pH 2.3), 8

cm before the anus. We evaluated the variation of b.w by daily weighing in Sf-400 digital scale, the

weight of the colón was realized by means of analytical balance and the evaluation of the degree of

macroscopic lesion according to Bell, Gall and Wallace, (1995). Gastric emptying (GE) was

determined by oral acetaminophen 100 mg/kg. Data were expressed as mean ± SEM, with

significant p<0.05 values. Differences in values were assessed by one-way ANOVA, followed by

Tukey`s test. All procedures were reviewed and approved by the local animal ethics committee

(Committee of Experts on Public Administration, protocol # 403/17).

Resultados:

A significant reduction (p <0.05) was observed in the variation in body weight of UC compared to

SW (27.25±7.1 vs 89.33±15.9), no significant difference was observed between the others.

Regarding the degree of colonic macroscopic lesion score, it was observed that the groups with the

induction of UC had a higher degree of lesion (p <0.05) than saline and glutamine, respectively (UC:

5.12±0.4, GLU+UC+SW: 4.16±0.6 vs SAL: 4.16±0.6 and GLU+UC: 3.60±0.8, UC+SW:

4.16±0.6, (P <0.05) between the GLU + SW and GLU + UC + SW groups (0.20 ± 0.2 vs. 0.20 ±

0.2). The colón weight measurement was used in order to verify the data observed in the lesion



score, in this way, it was noticed that the UC promoted a significant increase (p <0.05) in the weight,

(SAL:0.18±0.01 vs UC: 0.18±0.01, GLU+UC: 0.18±0.01, UC+SW: 0.18 ±0.01, GLU+UC+SW:

0.18±0.01, 01), swimming associated with glutamine supplementation failed to promote significant

improvement in relation to UC. The UC group had an increase in GE (p <0.05) in relation to SAL and

GLU+UC+SW (81.88±5.3 vs 47.58±5.0, 54.39±4.8, respectively ), observing only the effect of

aerobic exercise in relation to the pathology, it was observed that the training promoted an increase

of the GE (p <0.05) (SW: 104.60±5.2 vs UC+SW: 62.73±4.2). Supplementation and physical

exercise were not able to reverse the effects of ulcerative colitis on the SG (p <0.05) (GLU+SW:

85.26±11.5 vs GLU+UC+SW: 54.39±4 , 8).

Conclusão:

Supplementation and aerobic exercise were not able to promote significant alteration in the GE of

rats with ulcerative colitis, however more studies should be performed.

Apoio Financeiro:

CNPq; CAPES



PN.052 - INFLUENCE OF ENVIRONMENTAL ENRICHMENT IN FEMALE
GASTROINTESTINAL TRANSIT FROM BALB/C AND C57BL/6J MICE

AMÉRICO, M. F., 

PROGRAMA DE PÓS-GRADUAÇÃO EM IMUNOLOGIA E PARASITOLOGIA BÁSICAS E

APLICADAS- PPGIP - Universidade Federal de Mato Grosso (UFMT)

Introdução:

The physiology of rodents resembles human and culminates in the development of relevant

experimental models. Environmental enrichment (EA) is defined as any changes in the environment

of animals that provide well-being through species-specific stimuli. Many studies have sought to

determine how different EA strategies affect the behavior and physiology of laboratory rodents,

however its effects on gastrointestinal tract is still not clear.

Objetivos:

The objective was to evaluate the effect of environmental enrichment on gastrointestinal transit and

to correlate with corticosterone levels in female mice.

Métodos:

Four-week old female BALB/c and C57BL/6J mice composed the  control group (C) and after that

were subdivided into non-enriched(C45) and enriched (E45) during 45 days. In EA, the animals

were placed together to maintain social interaction, in addition to recycled objects such as PVC

pipes, cardboard boxes, plastic bottles, paper balls and egg cartons, alternated weekly. The

gastrointestinal transit was evaluated by Alternating Current Biosusceptometry (ACB) after 12h

fasting followed by magnetically marked feed (250mg). Animals are placed individually in

anticoprophagous boxes and every 20 minutes stool pellets were collected and magnetic intensity

recorded. Mice kill were killed and a cardiac puncture was performed in order to obtain blood for

corticosterone dosages.

Resultados:

Differences were analyzed by ANOVA followed by Dunnett and considered significant at p<0.05.

Mean gastrointestinal transit time (MGTT) was slowed (p <0.01) in Balb/c enriched group (E45)

compared to its control. In the C57BL/6J animals, the E45 group had accelerated MGTT compared

to its control (p <0.01). The oro-anal transit time (OTT) in Balb/c indicated a slower exit from marked

material through stool in the groups C45 (p <0.05) and E45 (p <0.05) compared to control. In the

C57BL/6J, OTT was accelerated in groups C45 and E45 (p <0.01). There was reduction on

corticosterone levels in group E45 from C57BL/6J strain, although Balb/c mice has not undergone

any change.

Conclusão:

These results reinforce in vivo differences between the strains and the need to choose the

experimental model according to their specific characteristics. In conclusion, environmental



enrichment had a significant influence on in vivo gastrointestinal transit that could be correlated with

corticosterone levels.

Apoio Financeiro:

CAPS e CNPQ



PN.053 - EFFECT OF EXPERIMENTAL ULCERATIVE COLITIS ON
ENTERIC NEURONS AND ENTERIC GLIAL CELLS OF MICE

DEFICIENT FOR P2X7 RECEPTOR (P2X7 -/-)
MACHADO, F. A. , FIGLIUOLO, V. R. , COUTINHO-SILVA, R. , SOUZA, R. F. D. , Castelucci, P. , 

Anatomia Humana - USP

Instituto de Biofísica Carlos Chagas Filho - UFRJ

Introdução:

ATP is known as a neurotransmitter and its receptors are those of the P2X1-7 family. The presence

of P2X2, 3, 7 purinergic receptor in the enteric nervous system has been demonstrated. Ulcerative

Colitis and Crohn`s Disease presents pathophysiological processes, bowel necrosis and effects on

enteric neurons and enteric glia. It has been demonstrated the participation of the P2X7 receptor in

the inflammatory process and cell necrosis. 

Objetivos:

This project aims to study the effect of ulcerative colitis on the myenteric plexus and enteric glial

cells of the large intestine of animals deficient for the P2X7 (P2X7 -/-) receptor. 

Métodos:

For this, 2, 4, 6, trinitrobenzene sulfonic acid (TNBS) was injected into the large intestine of C57BL/6

(WT) and P2X7 receptor deficient animals (KO). In sham groups were injected vehicle. The

technique of double and triple immunofluorescence markers was used, for nitric oxide synthase

neuronal (NOSn), acetyl choline transferase (ChAT), pan neuronal (PGP9.5) and glial fibrillary acidic

protein (GFAP). Qualitative and quantitative analyzes was obtained from the fluorescence

microscope. For the morphological analysis of the large intestine was used the method of

conventional histology. 

Resultados:

Cells per ganglia and morphological results of immunofluorescence markers are showed in mean

and standard deviation. Data were processed with two-way ANOVA and Tukey`s test. The level of

significance was considered p <0.05. Cells per ganglia immunoreactive for P2X7 receptor of

WT/Sham, WT/Colitis, KO/Sham and KO/Colitis groups were 23.3±2.1, 21.9±2.1, 1.1±1.8 and

1.2±1.5, respectively. Neurons per ganglia immunoreactive for PGP9.5 of WT/Sham, WT/Colitis,

KO/Sham and KO/Colitis groups were 13.38±1.47, 11.4±1.2, 11.62±1.3 and 11.02±1.6,

respectively. ChAT-positive neurons per ganglia of WT/Sham, WT/Colitis, KO/Sham and KO/Colitis

groups were 7.85±1.11, 6.78±1, 6.7±1.24 and 5.4±0.9, respectively. NOSn-positive neurons

per ganglia of WT/Sham, WT/Colitis, KO/Sham and KO/Colitis groups were 5.05±0.76,

3.57±0.74, 3.06±0.77 and 2.36±0.81, respectively. Glial cell per ganglia immunoreactive for

GFAP of WT/Sham, WT/Colitis, KO/Sham and KO/Colitis groups were 10.17±1.5, 11.8±1.54,

10.13±2 and 9.08±1.71 respectively. Profile area (µm²) of ChAT-positive neurons of



WT/Sham, WT/Colits,KO/Sham and KO/Colitis were 198±52, 256±77, 203±51 and 307±82,

respectively. Profile area (µm²) of neurons immunoreactive for NOSn of WT/Sham,

WT/Colits,KO/Sham and KO/Colitis were 158±45, 186±56, 149±37 and 203±6, respectively.

Histological analysis shows changes in the lamina propria of the inflamed groups (WT/Colitis and

KO/Colitis) and the circular muscle layers of the knockout animals could be thicker. 

Conclusão:

The present study elucidates the participation of the P2X7 receptor in changes in morphology and

neuronal density. Animals knockout for this receptor are less affected by ulcerative colitis,

demonstrating that it may be a therapeutic target for diseases of the gastrointestinal tract.

Apoio Financeiro:

FAPESP, FAPERJ, CAPES



PN.054 - Effect of physical exercise on autonomic balance and
decrease in the gastric emptying induced by cisplatin in rats

Silva, M. T. B. , 

PROGRAMA DE PÓS GRADUAÇÃO EM FARMACOLOGIA - UFPI

Introdução:

Cisplatin is a potent antineoplastic agent, however its clinical use is highly limited, predominantly

due to its nephrotoxic potential. Several studies have shown gastrointestinal changes associated

with cisplatin use. Another important point, however, which does not have many related reports,

refers to alterations of gastrointestinal motility in cancer treatment with administration of cisplatin,

and more particularly with the practice of physical exercise can modulate such repercussions. The

aim of this study is to investigate the effect of physical exercise on gastrointestinal dysmotility

induced by cisplatin in rats. The animals will be divided randomly into groups: saline, cisplatin,

aerobic exercise, aerobic exercise + cisplatin, and aerobic exercise, as described by Abalo et al.,

2009 and Cabezos et al.,2010 . The animals will undergo swimming training and treated with

cisplatin at weekly doses of 3mg / kg for 5 weeks. In all the experimental groups, an evaluation of

the cardiovascular and gastric emptying parameters will be performed to investigate the role of

physical exercise associated with the use of cisplatin in rats. Thus, it is expected to elucidate initially

how gastrointestinal motility behaves using cisplatin and in a second moment to elucidate the

possible mechanisms involved, including, through association with regular physical exercise.

Objetivos:

Investigate the effect of physical exercise on autonomic balance and increase in the gastric

retention (GR) induced by cisplatin in rats.  

Métodos:

The following experimental groups were delineated: Saline (S), once weekly for 5 weeks; Cisplatin

(C), rats (cisplatin 3mg/kg i.p, 1x/week/5week); Exercise (E), rats (swimming 5x/week/5week);

Cisplatin+Exercise (C+E), rats (cisplatin 3mg/kg, i.p 1x/week/5week plus swimming

5x/week/5week). We evaluate the gastric emptying by the  method proposed by Camurça (2004).

After 24 hours of the last day of treatment or exercise, the rats underwent a surgical procedure for

cannulation of the femoral artery and vein to measure MAP and drug administration. We implanted

subcutaneous electrodes in the ventral region of the animal at the level of the front paws and the

right hind paw to measure the ECG. The MAP were determined by recording pulsatile blood

pressure and the values of HF, LF LH/HF and Heart Rate were determined by recording the ECG.

Data were expressed as mean ± SEM, with significant values of p <0.05. Differences in values

were assessed by one-way ANOVA, followed by Tukey`s multiple comparison test.  

Resultados:



A significant increase (p <0.05) was observed in the GR of C group compared to S group (58 ±

1.8% vs 31.3 ± 1.7%). We observed that the exercise prevent the increase in the GR in C+E

compared C groups (58 ± 1.8 % vs 32.6 ±12%). A significant increase (p <0.05) was observed in

the MAP in  C rats compared S group (143.3 ± 9.9 mmHg vs 104.9 ± 1.6 mmHg). In other hand,

the exercise prevent the increase in the MAP in C+E compared C groups (143.3  ± 9.9 mmHg vs

118.9  ± 1.9 mmHg). We observed a bradycardia in C rats compared to S group (354.3 ± 8.4  vs

312.3 ± 27.7 bpm), that was prevented in the C+E compared C groups (312.3 ± 27.7 bpm vs.

344.1 ± 12.6 bpm). Significant difference was observed in the LF of group C in relation to group S

(0.49 ± 3.6 nu vs vs 0.213 ± 3.4 nu) and in group C versus C + E (0.49 ± 3.6 nu vs, 23 ± 4.2

nu). There was a reduction of HF from group C to group S (0.056 ± 3.5 nu vs. 0.10 ± 2.4 nu). We

observed a significantily decrease p<0,05 in the autonomic balance (LF/HF) in C rats compared with

S group (5.6 ± 4.3 nu vs 0.46 ± 1.3 nu). The exercise prevents the alter in the autonomic balance

rats cisplatin treatment.

Conclusão:

The physical exercise prevented the alterations in the autonomic balance and the gastric emptying

delay induced by cisplatin in rats.

Apoio Financeiro:

UFPI



PN.055 - S100B MEDIATES NEURON ENTERIC DEATH INDUCED BY
5-FLUOROURACIL DURING INTESTINAL MUCOSITIS

Moura-Neto, L. I. , Costa, D. V. S. , Bon-Frauches, A. C. , Silva, A. M. H. P. , Martins, C. S. ,

Moura-Neto, V. , Brito, G. A. C., 

Department of Morphology - UFC

Laboratory of Brain Biomedicine - IEC

Introdução:

5-Fluorouracil (5-FU) is an antimetabolite drug used to treat breast and colorectal cancer. Mucositis

and diarrhea are common side effects associated with 5-FU. Persistent GI over-contractility has also

been demonstrated to persist, even after inflammation has resolved, suggesting that chemotherapy

might affect gut neuronal function. The enteric nervous system (ENS) is composed of neurons and

enteric glial cells (EGCs). EGCs can interact directly with neurons. S100B is specifically released by

EGCs in the intestine and activates NFkappaB signaling through  RAGE activation. 

Objetivos:

The goal of this study was to investigate the participation of S100B on 5-FU-induced enteric neuron

death during intestinal mucositis.

Métodos:

Intestinal mucositis was induced by injecting a single dose of 5-FU (450 mg/kg, IP) and the mice

were euthanized after 3 days. The mice were pretreated with Pentamidine, an S100B inhibitor, (4

mg/kg daily) for three days. The animals were euthanized and small intestine tissues (duodenum,

jejunum and ileum) were collected to evaluate S100B expression by Western Blot, enteric neuron

alterations by immunohistochemistry for HuC/D (neuron marker), neuronal death by Terminal

Deoxynucleotidyl Transferase-Mediated Deoxyuridine Triphosphate Nick-End Labeling (TUNEL)

Assay and double staining of HuC/D with RAGE or NFkappaB NLS. The direct effect of 5-FU and

S100B in enteric neuron was investigated through a primary culture of enteric neuron from the small

intestine, evaluating neuron death by TUNEL assay.

Resultados:

5-FU decreased (p<0.01) HuC/D protein expression and increased (p<0.01) S100B protein

expression in the small intestine, as well as increased (p<0.01) TUNEL positive cells on jejunum of

mice compared with control group. 5-FU increased RAGE and NFkappaB NLS immunostaining in

enteric neurons, in the jejunum compared to control group. Pentamidine decreased (p<0.01) these

alterations induced by 5-FU in the intestine. Furthermore, S100B, but not 5-FU, directly caused

(p<0.0001) enteric neuron death.

Conclusão:

This study demonstrates an important role for enteric glia in 5-FU-induced enteric neuron death via

S100B, during intestinal mucositis. Our results suggest that enteric glial cells release S100B, which



in turn activates NFkappaB signaling through  RAGE activation in neurons, leading to neuronal cell

death during intestinal mucositis induced by 5-FU. Therefore, the S100B signaling pathway appears

to be a promising pharmacological target to prevent 5-FU-induced enteric neuron death.

Apoio Financeiro:

PROCAD/CAPES, CNPq, FUNCAP



PN.056 - ROLE OF S100B ON Clostridioides difficile TOXIN A AND
B-INDUCED PRO-INFLAMMATORY CYTOKINES EXPRESSION AND

APOPTOSIS ON ENTERIC GLIAL CELLS
Costa, D. V. S. , Moura-Neto, V. , Bolick, D. T. , Nafziger, A. J. H. , Medeiros, P. H. Q. S. , Silva, A.

M. H. P. , Martins, C. S. , Guerrant, R. L. , Warren, C. A. , Brito, G. A. C. , 
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Introdução:

Increased risk of functional diarrhea has been reported in patients after C. difficile infection (CDI).  

Enteric glial cells (EGCs) release S100B, regulate neuron function and contribute to inflammatory

response.

Objetivos:

The aim of this study was to investigate the role of S100B in the Clostridioides difficile toxin A (TcdA)

and toxin B (TcdB)-induced IL-6 and S100B expression, and apoptosis on ECGs, as well as

establishing the intracellular mechanism involved in each process.

Métodos:

Rat EGC line CRL2690 (ATCC) was incubated with TcdA or TcdB at various doses for 30 min to

48h to evaluate cell viability through MTT assay, cell morphology and apoptosis by a live-cell

real-time assay.  Gene expression of S100B, RAGE and IL-6 were performed by qPCR. The levels

of S100B were evaluated by Western Blot and ELISA. NFkappaB and STAT3 activation was

evaluated by immunofluorescence. Expression of S100B was also examined in colonic biopsies

from patients with active C.difficile infection, TcdA-challenged ileal tissues and cecal tissues of

VPI10463-infected mice.

Resultados:

TcdB (1 and 10 ng/mL) and TcdA (50 and 100 ng/mL) decreased (p<0.0001) EGCs viability after

12h and 18h incubation, induced (p<0.0001) 100% of EGCs rounding after 30min and 6h, and

stimulated apoptosis (p<0.0001) at 6h and 12h, respectively. Similarly, TcdB induced (p<0.0001)

earlier expression of S100B compared to TcdA. Both TcdA and TcdB, at all doses used, increased

(p<0.0001) IL-6 transcripts after 12h. Both TcdA (50 ng/mL) and TcdB (1 ng/mL) stimulated

(p<0.0001) NFkappaB and STAT-3 activation by EGCs. TcdA (100ng/mL), but not TcdB, increased

(p<0.0001) RAGE gene expression compared with control cells. To inhibit S100B/RAGE interaction

through FPSZM1, a RAGE antagonist, we found that FPSZM1 (30muM) decreased (p<0.0001)

TcdA and TcdB-induced IL-6 and S100B gene expression, but no apoptosis, on EGCs. To

investigate the intracellular mechanism involved, we inhibited PI3-kinase and STAT-3 by LY294002



hydrochloride and Galiellalactone respectively.   We found that LY294002 hydrochloride (10muM)

decreased (p<0.001) IL-6 gene expression induced by TcdA and TcdB, but not S100B expression

and apoptosis on EGCs. Whereas, Galiellalactone (10muM) reduced (p<0.0001) TcdA and

TcdB-induced S100B gene expression, as well as its release, and apoptosis. However,

Galiellalactone (10muM) diminished (p<0.0001) IL-6 gene expression induced by TcdB, but not

TcdA, on EGCs. In addition, S100B expression was increased (p<0.0001)  in mouse ileum treated

with TcdA and cecal tissues from C. difficile-infected mice, as well as in colonic biopsies from

patients with active C.difficile infection. 

Conclusão:

TcdA and TcdB induce EGCs morphological changes, loss of viability, apoptosis and release of

S100B in a time-dependent manner, as well as cause STAT-3 and NFkappaB activation and alters

expression of IL-6. S100B/RAGE/STAT-3 and S100B/RAGE/PI3K/NFkappaB signaling are involved

in TcdA and TcdB-induced S100B and IL-6 expression respectively. Whereas apoptosis induced by

TcdA and TcdB seem to be mediated by S100B/RAGE/STAT-3. In addition, S100B is increased  in

intestinal tissues from mice exposed to directly TcdA and infected mice with C.difficile strain, as well

as in colon tissue from patients with C. difficile infection.  

Apoio Financeiro:
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PN.057 - PHENOTYPICAL CHARACTERIZATION OF alphabetaT
CELLS, MACROPHAGES AND DENDRITIC CELLS PRESENT IN

MESENTERIC LYMPH NODES OF C57BL/6 CD4crexGRIN1flox MICE
de Oliveira, M. G. , Brandão, W. N. , de Freitas, C. L. , Polonio, C. M. , Peron, J.P.S., 

Imunologia - USP

Introdução:

Our group has been recently study the role of the glutamate ionotropic receptor NMDAR in the

biology of the immune cells present in the central nervous system and the thymus, using the murine

model of EAE. It is known that T cells express receptors for neurotransmitters, such as the NMDAR.

One of the sites of greater abundance of T cells is the intestinal mucosa that is drained by the

mesenteric lymph nodes and receives innervation of the autonomic nervous system. The interaction

between enteric neurons and immune cells present in the lamina propria occurs through the

secretion of neurotransmitters such as glutamate, the NMDAR agonist. 

Objetivos:

We sought to verify the role of NMDAR deficiency specifically in alphabetaT cells by the evaluation

of immune cells present in the mesenteric lymph nodes of naïve mice and after EAE induction in

mice. For this we used mice that did not express NMDAR specifically in alphabetaT cells, by the

deletion of the Grin1 gene which encodes the NR1 preserved subunit. 

Métodos:

C57BL/6 WT and CD4crexGrin1flox mice of both sexes were used at 8 weeks of age. Mice were

evaluated naive or 40 days after EAE induction by immunization with MOG35-55. Both groups were

evaluated in relation to the percentage of CD4+T cells, CD8+T cells, macrophages and dendritic

cells present in the mesenteric lymph nodes.

Resultados:

CD4crexGrin1flox naive mice showed no difference in the percentage of CD4+ and CD8+T cells and

dendritic cells found in mesenteric lymph nodes when compared to WT mice. However, the

percentage of macrophages present in the mesenteric lymph nodes of CD4crexGrin1flox mice is

decreased in relation to WT mice. After the induction of EAE in both groups, it was possible to

observe that in the peake of disease CD4crexGrin1flox mice developed the clinical symptoms

similar to WT mice. Therefore, the evaluation of immune cells present in mesenteric lymph nodes

showed that the percentage of CD4+T cells is decreased in CD4crexGrin1flox mice compared to

WT mice, without altering the percentage of CD8+T cells and macrophages. 

Conclusão:

Our preliminary results suggest the reduction of macrophages and CD4+T cells in the mesenteric

lymph nodes of mice that do not express NMDAR specifically in alphabetaT cells both naive and

after EAE respectively. New results will be realized to better understand the role of NMDAR on



alphabetaT cells in the intestinal mucosa.
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Introdução:

Aggrecan (ACAN) is an extracellular matrix (ECM) proteoglycan, which belongs to the hyalectin

family. Studies have shown that ACAN can create glial scarring in cases of brain damage. In

addition, recent studies showed that the absence of some components of ECM (tenascin X and

hyaluronic acid) in the enteric nervous system (ENS) has been associated with gastrointestinal

disorders. However, it is unknown whether ACAN is present in the ENS and its possible relationship

with gastrointestinal disorders, especially in inflammatory frames.

Objetivos:

This study had two objectives: 1) to investigate the presence of ACAN in the extrinsic (spinal)

afferent and intrinsic colonic innervation of healthy mice and, if positive, 2) to evaluate the possible

alterations on the localization of ACAN in inflamed colon of mice. 

Métodos:

Ten male C57BL/6 mice ageing 8 to 12 weeks were used. The first goal was reached using PCR

real time and immunofluorescence assays in each layer of the colon and dorsal root ganglia (DRG)

of healthy mice. The animals were anesthetized using halothane (1%), oxygen (14%) and nitrogen

(86%) and then were submitted to cardiac perfusion with saline solution and 4% paraformaldehyde

(70mL/animal). The colon and the DRG from bilateral spinal levels (T13, L1, L6 and S1) were

removed post-mortem. Colon and DRG were post-fixed 4% paraformaldehyde for 3 hours.

One-centimetre of colon and the DRG were frozen in OCT. Frozen organs were sectioned at –30

oC in a cryostat to obtain five 10&#61472;&#61549;m-sections. The second goal was achieved

using immunofluorescence assay in whole-mount preparations of the external muscle containing the

myenteric plexus of Dextran Sodium Sulphate- induced inflamed colon. Double immunofluorescence

assay was performed using antisera against ACAN (Novus Biologicals, NB100-74350, 1:250) and

antisera against one of the neuronal markers: neuronal nitric oxide synthase – nNOS (Genetex,

GTX89962, 1:250) or choline acetyltransferase – ChAT (Merk Millipore, AB144P, 1:100).

Resultados:

The PCR-RT data showed that the mucosa and submucosa have more quantity of mRNA for ACAN

in relation to the external muscle layer (P<0.05). Fluorescence labelling for ACAN was observed in

all cell bodies of myenteric neurones. Neuronal extensions did not present labelling for ACAN. One



third of the ACAN-labelled cells was nitrergic myenteric neurones and other one third was

cholinergic myenteric neurones. Aggregates of ACAN were observed in the extracellular matrix

mainly in the myenteric ganglia. Parte of the cell bodies in the dorsal root ganglia was

ACAN-labelled, including nociceptive neurons (calcitonin gene-related peptide-labelled). Inflamed

colon had reduced aggregates of ACAN (P<0.05). However, the number of ACAN-labelled colonic

myenteric neurones did not change in colitis mice. 

Conclusão:

We conclude that ACAN is present in intrinsic and afferent extrinsic neurones that innervate the

mice colon. Colitis does not change this association.
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Introdução:

Oral Toxoplasma gondii infection causes an inflammatory response already described for different

species of animals, such as mammals and birds, and one of the most affected organs is the small

intestine. In the intestinal mucosa are found several cell types, such as enteroendocrine cells (ECs),

mast cells (MCs) and immune cells (ICs), which may be involved in intestinal inflammation. This

inflammation caused by T. gondii infection can affect Enteric Nervous System (ENS) cells, such as

glial cells that are responsible for the regulation of intestinal homeostasis.

Objetivos:

The aim of this study was to evaluate the effects of acute and chronic Toxoplasma gondii infection

on glial cells of the submucosal plexus and inflammation in the wall of the ileum.

Métodos:

Twenty male Wistar rats (60 days old) were randomly distributed into 4 groups (n = 5): uninfected

(CG) and infected for 24 hours (IG24h), 72 hours (IG72h) and 30 days (IG30d) after inoculation with

5000 sporulated oocysts of T. gondii (Me-49 strain, genotype II). Ileal segments were collected for

histological processing. The staining of HE for the achievement of histopathological score, the silver

impregnation for quantification of enteroendocrine cells (ECs), toluidine blue for mast cell counts

(MCs), histochemistry staining for immune cells (ICs) and immunofluorescence staining of

submucosal glial cells S100 and GFAP. All animal procedures were approved by the Ethics

Committee for Animal Experimentation of the UEM (Protocol n. 5529220915/2015).

Resultados:

Glial cells GFAP obtained a significant increase in the brightness intensity in the GI24h group,

returning similar to the control in the other infected groups.Glial cells S100 proliferated in the acute

phase, increasing 13 % in IG72h group, but reduced by 24 % in the chronic phase. The intensity of

the inflammatory response in the intestinal mucosa based on the score was low. Cellular infiltrates

with mononuclear predominance occurred in the GI72h and GI30d groups, whereas the

polymorphonuclear ones were similar to the control. The number of ECs increased significantly in all

infected groups when compared to control, while the number of MCs and CIs increased only in

GI30d.

Conclusão:

T. gondii infection in the ileum of rats caused glial cells proliferated in the acute phase and loss of

the glial cells during chronic phase. These changes can be explained by the inflammation caused by



T. gondii.
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Introdução:

The interaction in glia-neuron communication contributes to neuronal maintenance and changes in

these cells may play a role in gastrointestinal dysfunctions. It is known that ischemia and reperfusion

(I/R) are clinical events that play an important role in diseases with high mortality and morbidity and,

therefore, affect enteric neurons and glial cells. 

Objetivos:

In the present work, we analyzed the effects of Probenecid (PB) on the P2X7 receptor, enteric

neurons and enteric glial cells (EGCs) of the myoenteric plexus of the ileum of rats after I/R. 

Métodos:

The ileal vessels were occluded for 45 minutes with an atraumatic vascular clamp. In the I/R 24 h

group (n=5), PB (5 mg/ml) or saline (sal, vehicle, n=5) was given subcutaneous 1 hour after

ischemia. In the I/R 14 days and I/R 28 days groups (n=5), PB was given once daily for the next 5

days following ischemia. Myenteric neurons were evaluated for immunoreactivity against the P2X7

receptor, Hu (marker for neuron), glial fibrillary acid protein (GFAP, glial marker), S100beta (glial

marker) and Pannexin-1. Qualitative and quantitative analyses of double labelling, density, profile

area were performed via fluorescence and confocal laser scanning microscopy. Also, the myenteric

plexus and EGC were analyzed by transmission electron microscopy.

Resultados:

The results are showed in the table 1. Statistical analysis so far was performed comparing sham,

ischemic groups and treated with PB (* I/R Sal vs Sham, ** I/R PB vs I/R Sal). The data were

compared statistically by two-way ANOVA analysis of variance, time and treatment, followed by the

Tukey test. The tests were performed with the significance level p <0.05.

Table 1. Double labelling, density and profile area the plexus myenteric the ileum of rats at 24 h, 14

days and 28 days of reperfusion.

Conclusão:

Schemia with different periods of reperfusion has been shown to be an important model for the

study of the enteric nervous system, since it causes neuronal and glial alterations. And the use of

PB has been shown to be effective in the recovery of these cells and may be a therapeutic target in

the treatment of gastrointestinal diseases.
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