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RESUMO

Revisdo: A presenca de co-infeccdo pode alterar a resposta imune ao Helicobacter pylori e
influenciar no aparecimento das lesGes gastricas provocadas pela bactéria. Este estudo avaliou
as alteracBes na expressdo génica das citocinas IFNy, IL-1p, IL-17 e IL-10, além da
intensidade e atividade da gastrite em fragmentos de mucosa do antro gastrico de pacientes
com forma digestiva da doenca de Chagas e infeccdo por H. pylori. Métodos: Foram
incluidos trinta e seis pacientes submetidos a esofagogastroduodenoscopia diagnostica,
divididos em monoinfectados por H. pylori (n=13), co-infectados (n=8), chagasicos H. pylori-
negativos (n=5) e controles ndo infectados (n=10). A anélise histopatoldgica realizada de
acordo com a classificacdo de Sidney. A expressdo génica das citocinas foi determinada pela
PCR em tempo real utilizando o sistema de deteccdo Tagman e método de quantificacdo
relativa. Também foi realizada a PCR para detec¢do do gene CagA nas amostras de pacientes
H. pylori-positivos.Resultados: Os pacientes monoinfectados H. pylori apresentaram
expressédo de IFN-y, IL-17 e IL-10 significativamente maior que os controles ndo infectados,
além de maior grau de intensidade e atividade da gastrite. Pacientes co-infectados
apresentaram reducdo significativa na expressdao de IL-17 e na atividade da gastrite na
comparagdo com os monoinfectados por H. pylori.Conclusdes: As citocinas dos perfis Thl e
Th17 representam um papel importante na resposta imune ao H. pylori e a presenca de co-
infeccdo por T. cruzi parece influenciar na reposta thl7 ao H.pylori, evidenciada pela
diminuigéo da expressdo da IL17 nos pacientes co-infectados.

Palavras-chave: Helicobacter pylori, Doenca de Chagas, Citocinas



ABSTRACT

Review: Helicobacter pylory infection is well known recognized for gastric lesion and cancer.
Co-infection with other microorganisms may alter the immune response against H. pylori and
influence the appearance of the gastric lesions. In order to evaluate the influence of co-
infection in gastric mucosa of patients infected by H. pylori we assessed gene expression of
cytokines IFNy, IL-1B, IL-17 and IL-10, and the level of gastritis activity in antrum fragments
of gastric mucosa of patients with digestive form of Chagas disease. Methods: Thirty six
patients undergoing esophagogastroduodenoscopy were studied. They were divided into
monoinfected by H. pylori (n = 13), co-infected H. pylori/Trypanosoma cruzi (n = 8),
chagasic H. pylori-negative (n = 5) and non-infected controls (n = 10). Histopathological
analysis was performed according to the updated Sydney classification. The expression of
gene cytokines was determined by Real-Time PCR using the Tagman detection system and
the method of relative quantification. PCR was also performed to detect cagA gene in samples
of H. pylori-positive patients. Results: The monoinfected H. pylori-positive patients showed a
significantly higher expression of IFN-y, IL-17, and IL-10, even as more severe activity of
gastrites than non-infected controls. The co-infected patients had a significant reduction in IL-
17 expression and activity of gastritis compared to the H. pylori monoinfected patients.
Conclusion: The cytokine of Thl and Th17 profiles performs a major role in the immune
response against to H. pylori and the presence of co-infection by T. cruzi seems to influence
Th17 response to H.pylori, as evidenced by decreased expression of IL17 in patients co-
infected.

Keywords: Helicobacter pylori, Trypanosoma cruzi, Chagas disease, Interleukin-17,

cytokines
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Revisado da literatura

A bactéria Helicobacter pylori foi isolada pela primeira, em 1982, a partir de
fragmentos de mucosa géastrica de pacientes com gastrite (Marshall & Warren, 1984). Estudos
subseqlientes confirmaram a hipotese inicial de que a bactéria estaria associada a gastrite
cronica e a ulcera péptica (Megraud et al., 1992; Blaser, 1995). Posteriormente, a infecgéo
pelo H. pylori também foi associada ao linfoma géstrico do tipo MALT (tecido linfoide
associado a mucosa) e, em 1994, o microrganismo foi considerado pela Organiza¢do Mundial
de Saude como um fator essencial na patogénese do carcinoma gastrico (WHO, 1994).

N&o obstante muitos aspectos da epidemiologia da infecgcdo pelo H. pylori ainda néo
tenham sido esclarecidos, ha evidéncias de que a aquisi¢do ocorre geralmente na infancia, na
idade pré-escolar, geralmente pela via oral-oral ou fecal-oral, persistindo por toda a vida do
individuo (Lee, 1994; Cave, 1996; Rocha et al., 2003).

Sabe-se, atualmente, que cerca de metade da populagdo mundial apresenta a bactéria
no estbmago. Em populagdes da América do Norte e Norte Europeu, cerca de um terco dos
adultos estdo infectados, enquanto que no sul e leste da Europa, América do Sul e Asia, a
prevaléncia de infeccdo por H. pylori é, em geral, maior do que 50% (Eusebi et al., 2014).

No Brasil, a prevaléncia da infeccdo por esse microrganismo é bastante variavel
devido o fato de ser um pais continental composto por diversas etnias, habitos culturais e
niveis socioecondmicos (Souto et al.,1998). Em geral, as taxas mais elevadas sdo encontradas
em regides de nivel socioecondbmico mais baixo. Recentemente, Pachecho et al. (2013)
compararam varios testes de diagnostico e relataram uma prevaléncia de infec¢do por H.

pylori de 41,1% em individuos com idade entre 2-19 anos de idade no estado de Sdo Paulo.
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Uma vez que a mucosa gastrica é colonizada, a bactéria pode permanecer por decadas
ou por toda a vida no hospedeiro. No entanto, a maioria dos individuos permanece
assintomatica a infeccdo (HSu et al., 2002; Yamaoka et al., 2010). A infeccédo pelo H. pylori
estd sempre associada a presenca de gastrite, que se caracteriza por reacao inflamatoria da
mucosa com infiltracdo de leucdcitos mono e polimorfo nucleares, em propor¢do e
intensidade variaveis (Israel & Peek, 2001). Por outro lado, as doengas graves associadas a
infeccdo tais como Ulcera péptica e a gastrite atrofica, que pode evoluir para o cancer gastrico,
ocorrem apenas em cerca de 10-20% dos individuos H. pylori-positivos. Estudos demonstram
gue a génese destas doencas é multifatorial e depende das caracteristicas de viruléncia da
bactéria, da resposta imune do hospedeiro e do ambiente (Israel & Peek, 2001).

A capacidade de persisténcia e adaptacdo do H. pylori ao ambiente gastrico se deve a
alguns fatores de viruléncia, comuns a todas as amostras. Dentre esses fatores esta a enzima
urease capaz de converter a ureia presente em condicdes fisiolégicas no suco gastrico em
amonia, promovendo a alcalinizacdo do ambiente gastrico e protegendo a bactéria dos efeitos
deletérios da acidez estomacal (Weekes et al., 2001). Além disso, para atravessar a camada de
muco e estabelecer o contato intimo com o epitélio o0 microrganismo conta com a morfologia
em forma de espiral, flagelos e a producédo de lipases e proteases que degradam a camada de
muco e facilitam sua progressao (Jenks & Kusters, 2000). Outras enzimas sintetizadas pela
bactéria tais como superdxido dismutase, catalase e arginase conferem protecdo contra a
atividade litica de macrofagos e neutréfilos, impedindo uma resposta eficaz do hospedeiro

(Hazell et al., 1991).
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Outros fatores de viruléncia, presentes somente em algumas amostras de H. pylori,
parecem estar relacionados ao surgimento das doengas mais graves associadas a infecgéo.
Um desses fatores é a proteina CagA (cytotoxin- associated gene A) cujo gene se encontra
localizado em uma regido importante do genoma do H. pylori denominada de cag-PAl
(pathogenicity island), contém aproximadamente 37 kb e cerca de 28 genes (Fischer et al.,
2001; Suzuki et al., 2012). A presenca da proteina CagA esta associada ao aumento da
secrecdo de interleucina 8 (IL-8), que é importante para a quimiotaxia e para a ativacao de
neutrofilos (Hsu et al., 2002). Esta proteina € transferida para dentro da célula hospedeira
através de um sistema de secrecao tipo 1V, sendo responsavel por remodelacdes na superficie
celular, nas vias de sinalizacdo e de transducdo da célula hospedeira, 0 que resulta em
rearranjos do citoesqueleto e alteracbes morfoldgicas (Asahi et al., 2000; Watada et al., 2011;
Odenbreit et al., 2000).

Quanto ao papel da resposta imune do hospedeiro na patogenia das lesGes associadas
a infeccdo pelo H. pylori, foi demonstrado que ha uma intensa resposta inflamatoria frente a
bactéria com a participacdo de células T e B que induzem a liberacdo de varias citocinas e
producdo de anticorpos locais e sistémicos. Apesar da magnitude da resposta imune, o
microrganismo raramente é eliminado e a inflamacdo da mucosa gastrica se perpetua na
auséncia de tratamento (Blaser & Atherton, 2004).

Na resposta imune adaptativa € esperada uma resposta do tipo Th2 frente infeccéo
por H. pylori, visto se tratar de uma bactéria considerada até entdo como extracelular, no
entanto, 0 que se observa é um predominio da resposta Thl (Bamford et al., 1998; Sommer et
al., 1998). Essa resposta do tipo Thl tem sido relacionada com a ocorréncia de lesbes mais
graves associadas a infeccdo pela bacteria. Na analise de bidpsias da regido do antro de
individuos com ulcera foram detectados altos niveis do RNAmM de IFN-y e TNF-a, citocinas

do padréo Thl, sem detec¢édo de IL-4, de padrdo Th2. Enquanto que em biopsias de pacientes
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com gastrite sem Ulcera houve deteccdo do RNAm da IL-4 (D’Elios et al., 1997; Orsini et al,
al., 2003).

A alta producéo de citocinas pro-inflamatérias na mucosa gastrica infectada por H.
pylori tem papel importante na interrup¢do da homeostase da producdo de acido na mucosa
gastrica. A alta producédo de IL-1B e TNF-a induzem um estado de hipocloridria pela inibigao
da secrecédo acida pelas células parietais e a producdo de gastrina pelas células G é estimulada
pelas citocinas IL-8, IFN-y , IL-1p ¢ TNF-a (Wilson & Crabtree, 2007)

Também tem sido demonstrado o envolvimento das células Th17 na resposta imune
ao H. pylori. Alguns autores ttm demonstrado a producdo de altos niveis de IL-17 em
conseqiiéncia da infeccdo pelo microrganismo, e sugerido o papel das células Thl7 no
processo inflamatdrio caracteristico da infeccdo pela bactéria (Mizuno et al., 2005). A IL-17
estimula a liberacdo pelas células epiteliais gastricas de IL-8, que é um potente fator de
ativacdo de neutréfilos e quimiocinas cujos seus niveis estdo diretamente relacionados com a
gravidade da gastrite (Luzza, 2000).

Alguns estudos tém demonstrado que as infec¢Bes por outros agentes infecciosos
qgue ocorrem paralelamente a infeccdo por H. pylori podem modular a resposta imune
produzida frente a bactéria e, dessa forma, determinar o aparecimento de lesdes maior ou de
menor gravidade, dependendo do balango entre as respostas Thl e Th2. Estes estudos foram
realizados na busca de uma explicagdo para as variacfes geogréaficas de incidéncia do cancer
gastrico em seres humanos (Whary et al., 2005; Du et al., 2005; Stoicov et al., 2004).

Entre pacientes colombianos da regido de Pasto observa-se alta ocorréncia de cancer
gastrico apesar da baixa taxa de infec¢do por H. pylori, o inverso ocorre na regido de Tumaco
onde ha baixa ocorréncia do céncer gastrico, mesmo com elevadas taxas de infeccdo pela
bactéria. Um estudo com pacientes das duas regifes usou 0s niveis séricos das subclasses de

IgG especificas para H. pylori como uma evidéncia indireta do perfil da resposta imune
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celular. Entre os pacientes de Tumaco foram detectados niveis mais elevados de 1gG1 que esta
associada a uma reposta Th2 predominante, quando comparado com os pacientes de Pasto.
Esses efeitos foram atribuidos a maior taxa de infeccdo por helmintos detectada nos pacientes
da regido de Tumaco (Whary et al., 2005).

Outro estudo, realizado com pacientes chineses, avaliou o efeito da co-infec¢do por
Schistosoma japonicum sobre o perfil da resposta imune e a ocorréncia de atrofia associada a
infeccdo por H. pylori (Du et al., 2005). Nesse estudo, os individuos co-infectados
apresentaram niveis mais elevados de IgG1 sérica para H. pylori, evidenciando a polarizagdo
da resposta imune para o tipo Th2. Além disso, ainda foi detectado um menor grau de atrofia
gastrica representada pela elevada da razdo entre pepsinogénio /11 séricos, quando comparado
com individuos infectados apenas por H. pylori.

Os efeitos da ocorréncia de infeccdo por microrganismos intracelulares, que induzem
resposta Thl, concomitantemente a infeccdo por H. pylori nunca foram avaliados em seres
humanos. Todavia, em um modelo experimental de infeccdo por Helicobacter felis e o
parasita intracelular Toxoplasma gondii observou-se que o0s animais co-infectados
desenvolveram inflamacdo mais intensa da mucosa gastrica, perda das células parietais e
alteracBes metaplasicas em decorréncia da intensificacdo da resposta Thl, evidenciada pelo
perfil de producéo de citocinas ha mucosa gastrica (Stoicov et al., 2004).

Apesar de alguns estudos terem evidenciado uma alta prevaléncia de H. pylori em
pacientes com doenca de Chagas cronica (Fonseca et al., 2012; Pinazo et al., 2010; Oliveira et
al., 1997; Nascimento et al. 2002), os fatores que predispdem os chagéasicos a desenvolverem
a infecgéo por essa bactéria ainda ndo sdo conhecidos e nem as alteragfes da resposta imune

que possam ocorrer na vigéncia de co-infec¢do por esses importantes patogenos.



15

A doenca de Chagas € uma enfermidade crénica que afeta cerca de 8 a 10 milhdes de
pessoas em todo mundo, cujo agente etiolégico € o Trypanosoma cruzi que transmitido
principalmente pela via vetorial (Rassi et al., 2010). A evolucéo clinica da doenca € altamente
variavel. Apos a contaminacdo, o individuo desenvolve a fase aguda da doenca com duragédo
média entre 3 a 8 semanas, que se caracteriza pelo alto parasitismo. Nos individuos nédo
tratados, instala-se a fase crénica, de longa duracgéo, caracterizada por baixa parasitemia e pela
presenca de reposta imune anti-T. cruzi com grande diversidade de manifestacbes clinicas
(Prata, 1999; Prata, 2001). Nessa fase cronica da doenca, distinguem-se diferentes formas
anatomoclinicas, dentre elas, a forma indeterminada, cardiaca, digestiva e mista.

Atualmente, acredita-se que a resposta imune dirigida contra o Trypanosoma cruzi,
agente etioldgico da doenca de Chagas, ou contra componentes do préprio hospedeiro possa
desempenhar um papel importante na patogénese das formas crénicas da doenca de Chagas.
No entanto, o papel da resposta imune na patogénese da doenca de Chagas seja pouco
estudado.

Estudos experimentais realizados em camundongos demonstram que uma resposta
imune Thl, caracterizada pela producéo de interferon IFN-y e TNF-a é importante no controle
do parasitismo (Alibert et al; 1996; Martins et al., 1999; Silva et al., 1998), enquanto a
producdo das interleucinas IL-4 e IL-10 estd relacionada ao parasitismo sustentado
(Abrahamsohn et al., 1996; Reed et al., 1994). No entanto, a alta producdo de 6xido nitrico
estimulada por TNF-a esta envolvida na denervag¢do do plexo mioentérico na fase aguda em

camundongos infectados com T. cruzi (Oliveita et al., 1999).
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Outro estudo com células mononucleares do sangue periférico (PBMCs) derivadas
de individuos com as formas clinicas digestiva e indeterminada revelou um aumento na
producdo basal de IFN-y nas células de individuos com a forma digestiva em comparagido
com a forma indeterminada (Ribeiro et al., 2008). O balango das citocinas Th1/Th2,
representado pelos niveis de IFN-y e IL-4, foi favoravel ao IFN-y que apresentou maiores
niveis que IL-4 e o balanco inflamatdrio avaliado com base nas taxas de TNF-a e IL-10, tanto
na forma digestiva quanto na forma indeterminada, foi favoravel a IL-10. No entanto, o
balanco inflamatorio foi significativamente maior nos pacientes com a forma digestiva em
comparacdo com a forma indeterminada. Esses resultados indicam o papel da resposta

inflamatdria no desenvolvimento das lesdes da forma digestiva.
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Abstract

We assessed the gene expression of IFNy, IL-1f, IL-17 and IL-10, and the level of gastritis
activity in gastric mucosa of chagasic patients with the digestive form coinfected with H.
pylori. Thirty six patients were divided into H. pylori monoinfected (n=13), coinfected H.
pylori/T. cruzi (n=8), chagasic H. pylori-negative (n=5) and uninfected (n=10) group.
Histological analysis was performed according to the Updated Sydney System. Gene
expressions of cytokines were measured by quantitative real-time PCR. The expression of
IFN-y, IL-17, and IL-10 was significantly higher, even as the activity of gastritis in H. pylori-
positive patients than in uninfected. The coinfected patients had a significant reduction in IL-
17 expression and activity of gastritis. Thl and Th17 cytokines performs a major role in the
immune response against to H. pylori and the coinfection by T. cruzi seems to influence Th17

response to H.pylori, as evidenced by decreased expression of IL17 in patients coinfected.

Keywords: Helicobacter pylori; Trypanosoma cruzi; Chagas disease; Interleukin-17;

cytokines; coinfection.



24

Introduction

Helicobacter pylori colonizes the gastric mucosa in half of the world population and
if not treated, persists throughout life of the individual. Its presence in the stomach is always
associated with chronic gastritis, remaining asymptomatic in most cases and in some
instances may progress to peptic ulcer and gastric cancer. The genesis of gastric diseases is
multifactorial and depends on the virulence of bacteria, the host immune response and the
environment [1].

The gastritis associated to H. pylori infection results of a complex interaction
between T cell subpopulations [2]. Because it is an extracellular organism, a Th2 response
against H. pylori was expected, however, the balance of the cell response is benefiting Thl
and Th17 cells that have been identified as responsible for the support of an intense
inflammatory response, unable to eliminate the organism and directly involved in tissue
damage [3]. The role of regulatory T cells (Tregs) is still controversial, once the local
response of Tregs can protect the gastric mucosa of exacerbated inflammation and tissue
damage, even as can represent an escape mechanism of bacteria through limiting
inflammatory response [4]. Studies have shown that the protective phenotype is Th2, since the
transfer of Th2 lymphocytes of animals immunized against Helicobacter felis to the non-
immunized caused an intense decrease in the density of infection, as occurred an increase in
the number of bacteria in IL-4 knockout mice [5].

The use of experimental models have shown that the presence of coinfection can
change the balance Th1/Th2 produced in presence of H. pylori, influencing the appearance of
lesions and favoring the growth of bacteria in stomach of these animals [6,7,8]. Changes in
humoral response opposite to H. pylori in humans coinfected with intestinal parasites [9] and

Schistosoma japonicum [10] have also been described.
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To date, it is not clear why some populations with a high prevalence of H. pylori
infection presents low occurrence of severe injuries, but it is well known that the virulence
factors and genetic characteristics of the bacteria that can modulate the host immune response
[11]. Previous studies have shown a high prevalence of H. pylori infection in patients with
Chagas disease [12,13], although the changes in immune response in the presence of the
coinfection H. pylori/T. cruzi have not been investigated yet.

Chagas disease, caused by Trypanosoma cruzi, is considered endemic in Latin
America affecting about 8-10 million people worldwide [14]. The transmission occurs mainly
via vector; once the individual acquires the parasite, infection course starts with an acute
phase, followed by chronic phase that can be a symptomatic or symptomatic [15]. In this
study, we evaluated the expression of cytokines IL-1pB, IFN-y, IL-17 and IL-10, as well as the
level and activity of gastritis on gastric mucosa of patients with digestive form of Chagas

disease coinfected with H. pylori.
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Methods
This study was approved (protocol 687) by the Ethics Committee of the Triangulo

Mineiro Federal University (UFTM), Uberaba, Minas Gerais, Brazil and was conducted in
accordance with the Declaration of Helsinki. All patients signed the written informed consent
forms and answered a socio-demographic questionnaire. The clinical information was
obtained by reviewing the patients’ medical records.
Clinical samples. Were included adult outpatients who underwent
esophagogastroduodenoscopy at the Endoscopic Service of UFTM, for an evaluation of
dyspeptic symptoms, follow-up for chagasic megaesophagus, and as a preoperative
requirement for bariatric surgery (control group). The patients were divided in groups
according to the H. pylori status and the presence of digestive form of Chagas disease (CD).

The biopsy specimens were obtained from the gastric antrum for histological and
molecular analysis. Additionally, a sample of blood was collected for the serological
diagnosis of CD. Were excluded patients with infectious disease beyond of H. pylori and the
digestive form of CD, autoimmune disease, immunosuppression, pregnancy, coagulation
disorders, perforation and/or gastric bleeding, anatomical impediment to examination,
esophageal varices, concomitant serious disease, and those who received antimicrobial drugs,
anti-cholinergic, anti-inflammatory or proton pump inhibitors for at least 30 days before
endoscopy.
Chagas disease diagnosis. Enzyme-linked immunosorbent assay (ELISA) (Chagatest ELISA,
Wiener Laboratories, Rosario, Argentina), hemagglutination (Chagatest HAI, Wiener
Laboratories, Rosario, Argentina) and immunofluorescence (Immuno-Con Chagas, WAMA
Diagnostica, S&o Carlos, Brazil) tests were performed. The chagasic patients showed positive

reactions to at least two serological tests. The digestive form of CD was diagnosed based on
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the electrocardiogram results and radiographic contrast examination of the esophagus and
colon.

Diagnosis of H. pylori infection. Histological analysis, urea breath test and PCR to 16S
rRNA region was performed. The diagnosis of H. pylori infection was considered positive
when at least two tests were positive.

13C-Urea breath test. After 6 hours of fasting, a breath sample of patient was collected in a
suitable container (basal sample). Then, an oral dose of 75mg of *C-urea dissolved in 200mL
of orange juice was administrated. After 30 minutes, an additional breath sample was
collected (sample test). The 3C concentration was determined using an infrared spectrometer
detector isotope (IRIS analysator Wagner Analysen Technik, Worspswede, Germany). An
increase of 4% in the *C content of the test sample compared to the basal sample was
considered positive to H. pylori [16].

H pylori 16S RNA gene. The DNA extraction from gastric fragment was performed using
Qlamp DNA Mini Kit (Qiagen, Hilden, Germany). The H. pylori DNA was detected by the
amplification of 16S rRNA gene by PCR using specific primers [17].

Histological analysis. The antrum gastric fragments were fixed in formalin, dehydrated in
alcohol and xylene, and embedded in paraffin. Then, each paraffin block was sliced to 4-um
thickness and stained with hematoxylin and eosin for examination. The degrees of gastritis
(mononuclear cells) and of gastritis activity (polymorphonuclear cells) were assessed in
accordance with the Updated Sydney System [18]. H. pylori was detected using Warthin-
Starry staining.

cagA gene detection. The cagA status of H. pylori was determined by the PCR method, as
described previously [19].

Real Time PCR. The RNA was extracted from the antral mucosa fragments using the SV

Total RNA Isolation kit (Promega, Madison, USA) and its concentrations were determined by
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spectrophotometer. The reverse transcription was performed from 1ug RNA using oligo (dT)
15 primer (Promega, Madison, EUA) and moloney murine leukemia virus (M-MLV) reverse
transcriptase (Promega, Madison, EUA). The reactions were carried out in duplicate using
1ug of cDNA in the 7500 Real-Time PCR System Fast (Applied Biosystems, Foster City,
USA) using Tagman® Fast Universal PCR Master Mix for the probes GAPH, IL1f, IFN-y,
IL-10 and IL-17 (Applied Biosystems; references: 4333764f, Hs01555410 m1,
Hs00989291 m1, Hs99999035 ml1, and Hs99999082 ml, respectively). The relative
expression of cytokines was determined according to method 2 4%t [20]. The results were
normalized using GAPDH and a pool of samples of uninfected patients was used as
calibrator.

Data analysis. The Statistical Package for the Social Sciences (SPSS) software (version 16.0;
SPSS Inc., Chicago, IL, USA) was used. The differences regarding gender and presence of the
cagA gene were compared by chi-square or Fisher's exact test. The differences between the
age groups were compared by analysis of variance (ANOVA). The intensity (mononuclear
cell), activity (polymorphonuclear cell) of gastritis and genic expression of citokines were

compared by the Mann-Whitney U test. Analysis with p <0.05 were considered significant.
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Results

Thirty six patients were included. Of these, 13 (36.1%) patients were H. pylori-
positive (HP+ CD-), eight (22.2%) coinfected patients (HP+ CD+), five (13.8%) chagasic H.
pylori-negative (HP- CD+) and 10 (27.7%) uninfected (HP- CD-).

No difference regarding the age was observed between the H. pylori-positive and H.
pylori-negative groups, but, the mean age of chagasic patients was higher (65.0 £ 9.29 years)
than non-chagasic (49.8 £ 7.01 years) (p < 0.05). cagA gene was detected in three (23.1%)
patients of HP+CD- group and in five (62.5%) of HP+CD+ group (p=0.16).

The mononuclear cell infiltration was significantly higher in HP+CD- and HP+CD+
groups than in HP-CD- (p<0.01) as well as when compared the HP-CD+ group with
uninfected controls (p<0.05) (Tablel). The polymorphonuclear cell infiltration was higher in
HP+CD- group than in uninfected (p<0.01). Additionally, there was a significantly reduction
of PMN cells in HP+CD+ when compared to HP+CD- (p=0.03).

The expression of IFN-y, IL-10 and IL-17 gene was higher in HP+CD- group than in
uninfected (p<0.05). However, the expression of IL-1f3 gene has also been increased but not
significant (p=0.15). The patient group HP+CD+ group had an increased expression of all
cytokines when compared with HP-CD-, however, a significant result was only observed for
IL-17. Among the HP-CD+ group, the expression of IL-10 and IFN-y cytokines in gastric
mucosa was higher when compared to HP-CD- group (p<0.05).

IL-17 expression was significantly higher in the group monoinfected by H. pylori
than in HP+CD+ group (p<0.01). There was also a decrease in IFN-y expression in HP+CD+

group compared to HP+CD- but the difference lacked statistical support (p>0.05).
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Discussion

Despite being an extracellular organism, the immune response elicited by H. pylori is
mediated mainly by Th1/Th17 cells, characterized by high levels of IFN-y and IL-17 in the
gastric mucosa of infected individuals [21,22,23], besides the production of IL-10 and TGF-$
by regulatory lymphocytes [24]. The IL-4 produced by Th2 cells, is not usually detected in the
gastric mucosa of H. pylori infected individuals [25].

Our results have shown that HP+CD- group present significant higher expression
levels of the cytokines IL-17, IL-10 and IFN-y in comparison with the uninfected group (HP-
CD-). A higher expression of IL-17 and IFN-y in the gastric mucosa of H. pylori-positive
subjects has been found in adults from Bangladeshi and Sweden compared to uninfected
controls [26], even as higher levels of IL-17A and expression of IL-17A mRNA also were
observed in the gastric mucosa of H. pylori-positive adults from Italy [23]. In Brazil, higher
levels of IL-17, IL-10 and IL-1B were found in gastric mucosa of adults and children H.
pylori-positive, by ELISA, when compared to H. pylori-negative [27].

The high levels of expression of Thl and Th17 cytokines found in the gastric mucosa
of HP+CD- group are in agreement with the results of the histopathological analysis, where
these patients showed levels of PMN and mononuclear infiltrate significantly higher than
uninfected patients (Table 1). IL-17 and IFN-y contributes to the protection against H. pylori
due to stimulating the production of chemoquines responsible for the recruitment of
polymorphonuclear and mononuclear cells to the site of infection [26].

In the cardiac form of CD, the predominant immune response is Thl [28], however,
the profile of immune response of digestive form still has been poorly studied. PISSET et al.
(2009) compared the plasma levels of IFN-y, IL-10, TNF-a and of immunoglobulin 1gG3 and
IgG4 among patients with different clinical forms of CD and uninfected controls by ELISA.

In chagasic patients with the digestive form, higher levels of 1L-10 and 1gG4 compared to the
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non-chagasic controls were found, which was attributed to the fact that increased 1L-10 may
contribute to the higher levels of 1gG4 by inhibition of IFN-y and favoring, indirectly, a Th2
profile deviation [29]. Furthermore, increase in 1L-10 could regulate the inflammatory process
due to its immunomodulatory properties or allowing the escape of the parasite. In other
studies that evaluated the production of cytokines by peripheral blood mononuclear cells of
patients digestive form, it was found higher IFN-y levels, as compared to the controls [30, 31].

The presence of coinfection Helicobacter felis/Toxoplasma gondii resulted in an
increase in IFN-y and IL-12 expression, and a reduction of IL-10 in the BALB/c mice
coinfected. These changes were associated with intense inflammation of the gastric mucosa,
destruction of the parietal cells, atrophy and metaplastic changes [7]. Despite being an
infection by intracellular protozoan, changes caused by T. cruzi in patients with the digestive
form of CD were different from those found in the experimental model of coinfection with T.
gondii. Thus, the profile proinflammatory cytokines Th17 present in H. pylori infection and
the Th1l profile, present in both infections, were decreased while the IL-10 regulatory profile
remained unchanged. According to these results, it is possible to suppose that the changes
observed in coinfected patients might be due to the action of regulatory T lymphocytes, as
evidenced by the high production of IL-10. Other studies evaluating different cytokines and
specific markers for regulatory T cells, as well as other subpopulations of T cells, are required
and thus this hypothesis can be further investigated.

The results of this study confirm the involvement of cytokines of Thl and Thl7
profiles in the gastric mucosa of patients infected by H. pylori. Additionally, the coinfection
H. pylori/T. cruzi in patients with digestive form of CD seems to influence the response of
Th17 cells in gastric mucosa of patients infected by H. pylori, since the IL-17 expression was

decreased while the IL-10 remained unchanged.
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Table 1 - Characterization of the inflammatory infiltrate in gastric antral mucosa fragments of

different groups of monoinfected patients by H. pylori (HP+CD-), co-infected (HP+DC+),

chagasic H. pylori-negative (HP-DC+) and non-infected controls (HP-DC-).

None Mild Moderate Severe

Infiltrate n (%) n (%) n (%) n (%)
Mononuclear cells

HP+CD- 0 (0.0) 2 (15.4) 11 (84.6) 0(0.0)

HP+CD+ 1(12.5) 2 (25.0) 4 (50.0) 1(12.5)

HP-CD+ 1 (20.0) 2 (40.0) 2 (40.0) (0.0)

HP-CD- 8(80.0) 2 (20.0) 0 (0.0) (0.0)
Polymorphonuclear cells

HP+CD- 1(7.7) 7 (53.8) 4 (30.8) 1(7.7)

HP+CD+ 3(37.5) 2 (25.0) 2 (25.0) 1(1255)

HP-CD+ 5 (100.0) 0(0.0) 0(0.0) 0(0.0)

HP-CD- 10 (100.0) 0(0.0) 0(0.0) (0.0)
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Figure 1. Comparison of cytokine gene expression in gastric antrum region of the fragments

in different groups of patients. The results of Real Time PCR were normalized with GAPDH

and relative to the calibrator group. The statistical difference between groups were calculated

using the Mann-Whitney test. The error bars represent Standard Deviation (SD). Results with

p <0.05 were considered significant



39

Supplementary data
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Figure 1. Real time PCR amplification graph to detect cDNA of IL-1f cytokine, IFN-y, IL-10

and I1L-17 using the Tagman detection system, 1ug of cDNA, 50 reaction cycles.
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