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Resumo

Introducdo: Os xenobidticos sdo substancias exdgenas ao organismo, tais como as N-
nitrosaminas, aminas heterociclicas (HAs) e hidrocarbonetos policiclicos aromaticos
(HPAS), que podem formar adutos de DNA. Polimorfismos em genes envolvidos no
metabolismo dos xenobiGticos podem contribuir com este processo e,
consequentemente, modular o desenvolvimento de céncer. Objetivos: Investigar os
polimorfismos CYP1A1*2A (rs 4646903), CYP1A1*2C (rs1048943), CYP2E1*5B (rs
2031920), CYP1E1*6 (rs 6413432), EPHX1 Tyrl113His (rs1051740) e EPHX1
His139Arg (rs2234922), relacionados com o metabolismo dos xenobidticos, no risco de
cancer de colorretal esporadico (CCRE), a interacdo desses polimorfismos com o0s
habitos de vida (tabagismo e etilismo) e pardmetros clinico-histopatologicos e avaliar a
associacdo do CCRE com os fatores socio-demograficos. Os Métodos: Um estudo
caso-controle foi realizado em 641 individuos da populacdo brasileira (241 pacientes
com céncer de coloretal e 400 controles (individuos sem historico de céncer). As
técnicas de PCR em Tempo Real e PCR-RFLP foram realizadas para a genotipagem dos
polimorfismos. A anélise estatistica utilizou os testes de Qui-Quadrado e Regressdo
Logistica Multipla Binaria. Resultados: Os resultados mostraram diferencas
estatisticamente significantes entre 0s grupos caso e controle para idade superior a 50
anos (OR=8,21; 1C95%=5,49-12,28, p<0,01) e género masculino (OR=0,50;
1C95%=0,32-0,87, p<0,01). A anélise dos polimorfismos revelou associacdo entre 0s
alelos polimérficos CYP2E1*5B (OR=2,84; 1C95%=1,78-4,52; p<0,01, modelo aditivo)
e CYP2E1*6 (OR=2,78; 1C95%=1,91-4,06, p<0,01, modelo aditivo) e 0 CCRE. O
tamanho do tumor, envolvimento de linfonodos e sitio primario da doenga ndo foram

associados com os polimorfismos. Conclusdo: Os polimorfismos CYP2E1*5B e
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CYP2E1*6 estdo envolvidos no risco de CCRE e individuos com idade superior ou
igual a 50 anos sdo mais suscetiveis a este tipo tumoral, enquanto aqueles do género

masculino sdo menos suscetiveis.

Palavras Chave: Polimorfismos genéticos, Neoplasias Colorretais, Habito de Fumar,

Alcool, Citocromo P-450 CYP2E1, Citocromo P-450 CYP1A1, Epdxido Hidrolases.
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Abstract

Introduction: The xenobiotics are exogenous substances to the organism, as N-
nitrosamines, heterocyclic amines (HAs) and polycyclic aromatic hydrocarbons
(PAHS), can which result in DNA adducts formation. Polymorphisms in genes involved
in the metabolism of xenobiotics could contribute to this process and modulate the
development of cancer. Objectives: To investigate the CYP1A1*2A (rs4646903),
CYP1A1*2C (rs1048943), CYP2E1*5B (rs2031920), CYPLE1*6 (rs6413432),
Tyrl13His EPHX1 (rs1051740) and His139Arg EPHX1 (rs2234922) polymorphisms
related to the metabolism of xenobiotics, the risk of sporadic colorectal (SCRC) cancer,
the interaction of these polymorphisms with lifestyle (smoking and drinking) and
clinical and histopathological parameters and to evaluate the association of SCRC with
socio-demographic factors. Methods: A case-control study was conducted in 641
subjects in the Brazilian population (241 patients with colorectal cancer and 400
controls (individuals without a history of cancer). Real-Time PCR and PCR-RFLP was
performed for genotyping. Statistical analysis was performed using the chi-square tet
and multiple logistic regression binary. Results: The results showed statistically
significant differences between the case and control groups for age greater than 50 years
(OR=8.21, 95%CI1=5.49-12.28, p<0.01) and male gender (OR=0.50, 95%CI=0.32-0.87,
p<0.01) The analysis of polymorphisms revealed an association between the alleles
polymorphic CYP2E1*5B (OR=2.84, 95%CI1=1.78-4.52, p<0.01, additive model) and
CYP2E1*6 (OR=2.78, 95%CI=1.91-4.06, p<0.01, additive model) and the SCRC.
Tumor size, lymph node involvement and disease primary site were not associated with

polymorphisms. Conclusion: The CYP2E1*5B and CYP2E1*6 polymorphisms are
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involved in the risk of SCRC and individuals with age > 50 years are more susceptible

to this tumor type, of males are less susceptible.

Key words: Polymorphism Genetic, Neoplasias Colorretais, Smoking, Alcohol,

Cytochrome P-450 CYP2E1; Cytochrome P-450 CYP1Al1; Epoxide Hydrolases.



LINTRODUCAQ




Introducdo 2

1. Introducéo

O cancer colorretal esporadico (CCRE) € um termo que abrange as neoplasias
malignas que ocorrem no intestino grosso (célon) e reto, ) em individuos sem histérico
familial de cancer. Este tipo de cancer é o segundo mais frequente em paises ocidentais
23 e apresenta alta incidéncia também no Brasil. @ Estudos realizados pelo Instituto
Nacional do Céancer (INCA) estimam para o ano de 2013 cerca de 30.140 casos novos
@ e a literatura mostra que a incidéncia entre homens e mulheres é semelhante. *°

Em 90% dos casos de CCRE este tipo tumoral inicia-se com o
desenvolvimento de pélipo adenomatoso, precursor do adenocarcinoma reto-célico. ¢®
O CCRE caracteriza-se por uma doenca multifatorial, resultante de fatores ambientais e
genéticos. ) A carcinogénese do CCRE envolve danos causados ao DNA de células
somaticas por fatores ambientais e polimorfismos de nucleotideos Unicos (SNPSs)
relacionados as enzimas metabolizadoras de xenobidticos, tais como N-nitrosaminas,
aminas heterociclicas (AHs) ©* e hidrocarbonetos policiclicos aromaticos (HPAS),
(1112) esses polimorfismos podem alterar a expressio ou funcdo enzimatica e,
consequentemente essas substancias sdo atraidas por moléculas com alta densidade
eletrdnica, como é o caso das bases do DNA, as quais acabam se ligando e levando a
formacgéo de adutos, tais adutos podem levar a mutagfes em proto-oncogenes ou em
genes supressores de tumor e iniciar o processo de carcinogénese. ¢*?

Os SNPs, presentes em pelo menos 1% da populacdo, ¥ podem ser utilizados
como marcadores prognosticos e preditivos, tanto isoladamente, quanto em conjuntos
de hapldtipos, e estdo envolvidos no processo de metabolizacdo de xenobiéticos
originando variantes enzimaticas que podem acelerar o metabolismo, % ou suprimir a

remocdo dos carcindgenos. @
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No metabolismo de xenobidticos, muitos compostos como N-nitrosaminas,
AHs e HPAs sdo convertidos a metabolitos altamente reativos pelas enzimas oxidativas
da Fase | que sdo, principalmente, enzimas da super-familia CYP450 e hidrolase
epoxide microssomal (EPHX1). Desta forma, as enzimas de Fase I, por meio da
introducdo de um ou mais agrupamentos hidroxila no substrato, podem converter um
pré-carcindgeno a carcindgeno. As reacdes da Fase Il envolvem a conjugacdo do
metabolito com o substrato endégeno (glutationa, sulfato, glicose, acetato) por meio das
enzimas glutationa-S-transferases  (GSTs), UDP-glucoroniltranferases e  N-
acetiltransferases (NATS), que agem como enzimas inativadoras dos produtos da Fase I,
tornando os metabdtitos hidrofilicos e passiveis de excrecdo. Polimorfismos em genes
que codificam essas enzimas podem alterar sua expressdao ou funcdo, alterando a
ativacdo ou detoxificacdo de compostos carcinogénicos. “*® Assim, enzimas de Fase |
que atuam na via de metabolizacdo dos xenobidticos, responsaveis pela ativacdo de
compostos provenientes do tabaco e alcool, podem participar de forma indireta do
mecanismo de carcinogénese “®"® ¢ no desenvolvimento do CCRE. ¢

O cigarro expBe o organismo ao benzo[a]pireno (BaP), um HPA, que €
quimicamente inerte no ambiente. ®® Apés sua metabolizacio, o BaP é convertido ao
composto benzo[a]pireno diol-epdxido (BPDE), um agente carcinogénico que pode
formar adutos de DNA. 22 polimorfismos nos genes CYP1A1, CYP2E1 e EPHX1 sdo
importantes na ativacdo de BaP e, devido as associacdes entre neoplasia colorretal e
exposicoes resultantes da ingestdo de BaP, estudos passaram a investigar a relacdo entre
polimorfismos em genes envolvidos no metabolismo de xenobiéticos e CCRE. ¥

O élcool possui como metabdlito primario o acetaldeido, o qual é altamente

reativo ligando-se as proteinas, aos constituintes celulares e ao DNA, formando adutos
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estaveis. ®*%® Este composto pode levar a deficiéncias nutricionais devido a falhas na
absorcdo intestinal e & alteracdes em algumas vias metabélicas. “*2” Além disso,
suprime a remocdo de moléculas de nitrosaminas de baixo peso molecular liberadas
pelo cigarro. "

A superfamilia de enzimas CYP450 representa uma das principais classes de
biotransformacao da Fase I, por meio de suas mais de 500 isoenzimas. Estima-se que no
genoma humano existam em torno de 60 a 100 genes codificadores de enzimas
CYP450, e aproximadamente 20 deles estdo envolvidos na codificacdo de enzimas que
metabolizam compostos exdgenos. Essas enzimas participam tanto da biossintese como
da degradacdo de esterdides, vitaminas, acidos graxos, prostaglandinas, aminas,
ferormdnios e metabolitos vegetais. Metabolizam ainda, inUmeras drogas e
carcindgenos / mutagenos quimicos, entre outros poluentes ambientais denominados
xenobidticos. ¥

Em relacdo a superfamilia dos genes CYP450, os genes CYP1Al e CYP2E1
apresentam grande importancia no processo da carcinogénese humana, pode modificar a
expressao ou funcdo da enzima, resultando na ativacdo de pré-carcinégenos ©%. O gene
CYP1Al1 localizado no cromossomo 15, que tem como produto a enzima aril
hidrocarboneto hidroxilase (AHH), cuja transcricdo, além de ser induzida por muitos
agentes ambientais, tem expressdo diferenciada entre os tipos celulares. Neste gene,
destacam-se os polimorfismos CYP1A1*2A (rs4646903), resultante da substituicdo de
uma timina por citosina (T3801C) na cauda poli (A) da regidao 3’ nao traduzida do gene
e 0 CYP1A1*2C (rs1048943), que resulta da transicdo de adenina para guanina

(A2455G) levando a substituicdo de isoleucina por valina no residuo de aminoacido 462
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da proteina (lle462Val). Os alelos selvagens podem proporcionar uma maior
estabilidade e/ou actividade da enzima.

O gene CYP2EL, localizado no cromossomo 10, tem a transcricdo induzida
pelo etanol e seu produto (dimetilniltrosamina desmetilase) esta envolvido no
metabolismo oxidativo do préprio etanol, bem como de inUmeros carcin0genos
ambientais como compostos hidrofilicos de baixo peso molecular, benzeno, cloreto de
vinila e as nitrosaminas encontradas na fumaca do cigarro. ¢V

Os polimorfismos do gene CYP2E1 estdo ligados a maior transcricdo e um
aumento da actividade enzimatica e tém sido considerados como indicadores potenciais
da suscetibilidade ao desenvolvimento de cancer associado ao gene citocromo P450.
Dentre os polimorfismos, os mais estudados sdo 0 CYP2E1*5B (rs3813867), que ocorre
em funcdo da substituicdo G-1293C e o CYP2E1*6 (rs6413432), causado pela
transversdo T7632A. ¢?

O gene EPHX1, localizado no cormossomo 1, codifica a enzima EPHX1,
também importante na ativacdo de produtos quimicos ex6genos, como 0 composto
ambiental BaP. ®® Dois polimorfismos funcionais no gene EPHX1 tém sido bem
caracterizados, o polimorfismo EPHX1 Tyr113His (rs1051740) localizado no éxon 3 do
gene que resulta na substituicdo do aminodcido tirosina por histidina na posi¢do 113 da
proteina. Associado adiminuicdo de 40% da atividade da enzima in vitro, e o
polimorfismo EPHX1 His139Arg (rs2234922), é localizado no éxon 4 que resulta na
substituicdo do aminoacido histidina por arginina na posicdo 139 da proteina; essa
alteracdo confere aumento de 25% na atividade da enzima. ¢V

Polimorfismos nos genes CYP1A1, CYP2E1 e EPHX1 tém sido associados ao

desenvolvimento do CCRE. ©®***%% Dessa forma, o estudo desses polimorfismos torna-
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se importante para contribuir com o esclarecimento dos processos que levam ao
desenvolvimento do CCRE.

1.1 Objetivos
1. Realizar um levantamento de dados clinicos, sociodemogréaficos e fatores de risco de
pacientes com cancer colorretal esporadico, tratados entre 2004 e 2008, no Servico de
Coloproctologia de um hospital de ensino na regido Noroeste de Sdo Paulo.
2. Comparar os dados soOcio-demograficos entre pacientes com cancer colorretal
esporadico e controles;
3. Avaliar a associacdo dos polimorfismos CYP1A1*2A, CYP1A1*2C, CYP2E1*5B,
CYP1A1*6, EPHX1 Tyr113His e EPHX1 His139Arg com o desenvolvimento do cancer
colorretal esporadico;
4. Avaliar a interacdo entre esses polimorfismos com os habitos tabagista e etilista no
risco para esta doenca;
5. Avaliar a associacao entre os polimorfismos e os parametros clinico-histopatoldgicos

do céncer colorretal esporadico.
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2. ARTIGOS CIENTIFICOS
Os resultados estdo apresentados em forma de artigos. No total estdo
apresentados trés artigos, um a ser submetidos e dois submetidos a publicacdo e em

analise pelas revistas.
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Titulo: Clinical and epidemiological evaluation of patients with sporadic colorectal
cancer.

Autores: Glaucia Maria de Mendoncga Fernandes; Céassia Veridiana Dourado Leme;
Mariangela Torreglosa Ruiz Cintra; Erika Cristina Pavarino; Jodo Gomes Netinho; Eny
Maria Goloni-Bertollo.

Periddico: Journal of Coloproctology, submetido

Artigo 2

Titulo: CYP2E1 (Pstl) and CYP1A1 (Mspl) polymorphisms in colorectal cancer: a
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ABSTRACT

BLACKGROUD. This study aims to perform a survey on clinical data,
sociodemographic and risk factors from patients with sporadic colorectal cancer
(SCRC) treated between 2004 and 2008 in the Coloproctology Service of a teaching
hospital in the North-western region of Sdo Paulo.

METHODS We analysed 749 medical records. Of these, 460 were from colon cancer
patients and 289 from rectal cancer patients. Most of the individuals had white skin and
were aged over 62 years. The variables that were analysed included gender, age, skin
color, professional occupation, alcohol drinking and cigarette smoking, family history
of cancer, and comorbidities. Establish the clinical-sociodemographic profile and risk
factors in a population with the SCRC the northwest region of S&o Paulo that
collaborates with prevention strategies.

RESULTS. The occurrence of SCRC did not differ much between genders. The most
prevalent professional occupations were those related to household chores, agricultural
and commercial activities. Among the comorbidities, hypertension and cholelithiasis
were the most representative. The most common diagnosis method and treatment for the
majority of patients were coloscopy and surgery, respectively. On average, the time of
the disease progression was eight months. The median number of lymph nodes excised
ranged between 11 and 14. The most common metastasis was hepatic.

CONCLUSION. The occurrence of colorectal cancer is more frequent in men’s white
skin with aged over 62 years. Professional occupation seems to be more important for
those exposed to carcinogenic agents. This type of tumour mostly affects the distal
regions of the colon and rectum with the occurrence of liver metastasis. The affected
individuals usually have low survival due to its high aggressiveness.

Key words: Colorectal neoplasms; Epidemiology; Risk Factors; Clinical symptoms.
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BACKGROUND

Sporadic colorectal cancer (SCRC) is a term for malignant neoplasms that are not
a familial or inherited disease, which occur in the large intestine (colon) and rectum [1].
It often initially develops as an adenomatous polyp [2,3,4,5,6].

This type of cancer is the second most common in Western countries [3,7]. In
2012, a study conducted by the Brazilian National Cancer Institute (BNCI) reported an
estimated 518.510 new cases of cancer in the country. Of these, approximately 30.000
are colorectal cancer. It ranks fifth as the most frequent cause of death in Brazil.
Approximately 14.180 cases in men and 15.960 cases in women are newly diagnosed
each year [1].

The carcinogenesis of colorectal and rectum cancers involve the interaction
between environmental and genetic factors [8,9]. Some risk factors are well-established,
such as age over 50 years [1,9,10,12], lifestyle habits, such as highly-saturated fatty acid
diet and red meat [1,3,7,8,10], alcohol consumption, and smoking [2,8,9], besides
comorbidities, such as cholelithiasis, metabolic syndrome, and diabetes.

Signs and symptoms of colorectal cancer occur according to the anatomical
region affected. SCRC also depends on its physiology and clinical parameters such as
size, extent, and spread of the neoplasia. It is a characteristic of this tumour to present
intestinal obstruction, bleeding (hematochezia, enterorrhagia), change in bowel habits,
and systemic settings such as significant weight loss [1,3,12,13].

The prevention of sporadic SCRC involves three phases of action in health as
follows: the primary phase aims to prevent the development of the disease, such as
eating an adequate diet, physical exercise training, and absence of tobacco and alcohol
consumption [5,12]; the secondary phase is the prevention through an early diagnosis by

means of a physical examination performed by a proctologist, laboratory tests (fecal
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occult blood test, carcinoembryonic antigen [CEA] test), and imaging screenings
(colonoscopy, proctosigmoidoscopy) [1,3]; and the tertiary phase is the prevention of
sporadic SCRC with relief of the symptoms and prevention of consequences [7].

In Brazil there is a shortage of detailed population data in SCRC. Therefore the
present study aims establish the clinical-sociodemographic profile and risk factors in a
population with the SCRC the northwest region of Sdo Paulo that collaborates with

prevention strategies.

METHODS

The study was approved by the Local Ethics Committee (CEP) - Sdo José do Rio
Preto Medical School — FAMERP (n°216/2009).

Were included in the study, the clinical reports of all patients who had a clinical
diagnosis and/or histopathological of colon cancer by the physician between 2004 and
2008 and rectal cancer between 2005 and 2008 in the Department of Coloproctology of
a university hospital in the region northwest of S&o Paulo, and were excluded patients
having family members diagnosed with cancer or in cases of hereditary colorectal
cancer, according to colorectal evaluation responsible for service.

The variables that were analysed included gender, age, skin color, professional
occupation, alcohol drinking and cigarette smoking and comorbidities. Skin colour was
classified as white or non-white; we considered individuals whose skin colour was non-
white as Grayish-browns, Blacks and Yellows.

We considered smokers those patients who smoked over a 100 cigarettes and
alcoholics those patients who drank more than four drinks per week for six months or
longer [8].

By analysing the medical records, we obtained the following clinical data:

symptomatology, comorbidities, primary site of tumour, location of the tumour were
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classified in the large intestine as either proximal (cecum, ascending or transverse
colon) or distal (descending colon, sigmoid, rectosigmoid junction or rectum), clinical
stage, level of histologic differentiation, and patient survival. Staging of Dukes is
classified in Stage A (growth limited to the wall of the rectum without extension to
outside the rectal tissues and without lymph nodes metastasis), Stage B (growth
extends through the wall in the outside the rectal tissues, but the lymph nodes are free of
metastasis), Stage C (lymph nodes involved with tumor) and stage D (distant
metastasis) [14].

Astler-Coller considers staging in Stage B1 and B2 (respectively, incomplete
and complete penetration of the muscularis propria), B3 (complete penetration of the
distal muscularis propria), Stages C1 (absence of lymph nodes), C2 (presence of lymph
nodes), C3 (presence of lymph nodes affected in the ligation point proximal vascular)
and stage D (distant metastasis) [14].

Currently the classification adopted in accordance with the International Union
Control Cancer (UICC), issued in 2002, the Clinical staging (TNM), Used to analyze
the aggressiveness of tumors, is divided into stages | through IV. Tumors were
classified according to the TNM following three criteria: tumor extent (T), presence of
lymph node involvement regional (N) and presence of distant metastasis (M) [14,15].

The data were analyzed by descriptive statistics, using the Excel software

(version 2007).

RESULTS

We analysed the medical records of 749 patients. Of these, 460 were affected by
colon cancer (Group I) and 289 by rectal cancer (Group I1).
Group | was composed of 212 women (46.08%) and 248 men (53.91%). Group

Il included 135 women (46.71%) and 154 men (53.28%). The mean age at diagnosis for
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colon cancer patients and rectal cancer patients was 63 years (£ 14.7) and 62.6 (+ 14.5)
years, respectively.

As for skin colour, the group of colon cancer patients included 181 white
individuals (91.87%), while in the group of rectal cancer patients, only 54.63% were
white.

The assessment of the patients’ professional occupation showed a higher
frequency of individuals whose working activities related to household chores
(37.24%), agricultural (17.35%) and commercial activities (12.55%). The percentages
allocated to the occurrence of neoplastic are shown in Table 1.

Smoking habit was observed in 26.90% and 26.82% of the patients in Groups |
and 11, respectively. Alcohol addiction corresponded to 20.81% in the first and 20.48%
in the second group.

The most common symptoms presented by patients with colon cancer were
intestinal obstruction (10%), bleeding (8.91%), and abdominal pain (8.26%). Among
those who presented neoplasia in the rectum, bleeding (32.17%), diarrhea (14.53%), and
weight loss (8.99%) where predominant (Table 2).

The most prevalent comorbidities are shown in Table 3. In which the most
frequent was the systemic hypertension in patients with colon cancer and 17.82% in
patients with rectal cancer (26.29%) followed by cholelithiasis, 9.78% and 21.79%, in
patients with cancer of the colon and rectum, respectively.

The distribution of the occurrence of cancer according to the primary tumour site
predominance of occurrence of the rectum (41.70%). Signs and symptoms vary
according to the anatomical region.

Regarding diagnosis, colonoscopy was the most method used in 54.31% of the

colon cance patients, the remaining patients received a diagnosis by rectosigmoidoscopy
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or an emergency surgical procedure. Among the patients diagnosed with colon cancer,
75.70% had neoplans in stage 11l and 1V equally distributed by gender of which about
one third died. For individuals with rectum cancer, colonoscopy was the method of
diagnosis of 52.68% of patients. Of these, 62.96% had tumors in stages I and li equally
distributed by gender of which 44.11% of the patients died.

The mean age of the patients at death was 67.8 years (£ 15.21) and 68 years (+
15.34) in Groups | and I, respectively. The time between diagnosis and death was
correspondingly 4 and 5 months (x 8.31) and 9.8 months (£ 12.25) in Groups | and 11,
respectively.

The coexistence of cancer and adenoma was identified in 46 and 27 patients in
Groups | and II, respectively. The predominant histological type was the
adenocarcinoma, which represented 88.83% of colon cancers and 93.65% of rectal
cancers. In some cases, histological identification was not possible.

Regarding the treatment, surgery was performed in 77.15% of patients in the
first group and 65.85% in the second group. In addition, chemotherapy was performed
using 5-fluorouracil in combination with folinic acid in 47.20% and 55.12% of patients
in Groups I and I, respectively.

The initial clinicopathologic stages (TNM) of colon and rectal cancers are shown
in Table 5. The median number of lymph nodes parched during surgery for
histopathological analysis was 14 and 11 in colon and rectal surgery, respectively.

The main sites of dissemination of patients who presented metastatic colon
cancer were liver (64.51%), peritoneum (19.35%), and lung (9.67%); among the
metastases observed in rectal cancer patients, the liver was also the most affected organ
(54.11%), followed by the peritoneum (12.94%), lung (11.76%), bone (8.23%), central

nervous system (5.88%), and urinary system (7.05%).
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DISCUSSION

Our findings showed that the occurrence of SCRC did not differ between gender,
which corroborates other studies that also report a similar distribution between men and
women [1,5,6,16]; although Santos et al 2007 [5] observed a higher incidence of colon
cancer in women and rectal cancer in men [5].

Steele et al 2008 [16] reported a predominance of occurrence of SCRC in white-
skinned individuals with percentage raging up to 80%. Our study found similar results
in relation to colon cancer (91.87%) and showed a smaller percentage (54.63%) in rectal
cancer. Other studies have shown a higher incidence and survival of sporadic SCRC
among African-Americans [16,17]. It is worth mentioning that the Brazilian population,
which is representative of our study, has an ethnic composition with great confluence of
several other ethnic groups, making it difficult to analyse the influence of this variable.

It is established in the literature the age of 50 years as risk factor for developing
sporadic SCRC [1,5,9,10, 12,18]. Corroborated with the literature, in our study, the
mean age at diagnosis was 63 years (x 14.7) for patients with colon cancer and 62.6
years (+ 14.5) for patients with rectal cancer.

Regarding the professional occupation, our data showed a predominance of
SCRC in those who perform activities related to household chores, agricultural and
commercial activities. In fact, the exposure to some carcinogenic agents used in
agriculture, and in some industries is related to the SCRC, such as
dichlorodiphenyltrichloroethane (DDT), dichlorodiphenyldichloroethylene (p,p’-DDE),
and polychlorinated biphenyl (PCB) [19]. In our study, however, the investigation of
such exposures was not possible.

Several etiological factors resulting from the interaction of environmental and

genetic factors are involved in the development of colon and rectal cancers. Among
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them we can mention family history, alcohol drinking and smoking [3,8,9], a highly-
saturated fat diet and red meat [1,6,20], and the presence of comorbidities, such as
cholelithiasis [20,21,22], metabolic syndrome [23], type Il diabetes [20,24,25], and
obesity [26,27].

Smoking habit is a risk factor for SCRC [28,29], and its occurrence seems to
reflect more on the building up of the amount of yearly exposure than on the time of
exposure [29-31], especially in rectal cancer [31]. Alcohol drinking increases the risk of
developing SCRC in individuals who drink 30-45 grams per day, and especially those
who ingest more than 45g/day [33]. An increased risk of those who drink more than 100
g/week [34] has also been demonstrated. Genetic polymorphisms of enzymes that act on
the metabolism of ethanol, folate, and DNA repair together, these factors may determine
a genotoxic effect and also act as a solvent to tobacco carcinogens and also, which
might induce the production of free radicals [32] and decrease the absorption of folate
in alcoholics [33]; also, they would stimulate the production of free radicals [32] and
decrease the absorption of folate in alcoholics [33]. Smoking and drinking were
observed in our study; however, it was not possible to determine the amount of
exposure due to the retrospective nature of the study.

Regarding the diet, although studies are still controversial, it is notoriously
known that fruits, leguminous plants, green vegetables, and dairy products play a
protective role against cancer of the alimentary system. On the other hand, excessive
intake of meat and animal fat is not recommended [1,7,9]. We did not evaluated the
food habits in our study. As it is a review of medical records, these do not show this
information.

Among other comorbidities associated with the development of sporadic SCRC

are hyperinsulinemia, obesity [24,25], and metabolic syndrome [23]. The latter is also
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related to a higher incidence of liver metastasis and tumour recurrence. It also is a
probable independent factor of worse prognosis in survival of patients with this type of
neoplasm [35].

In our study, cholelithiasis was one of the most prevalent comorbidities;
however, the association between cholecystectomy and SCRC is contradictory in the
literature. Goldacre and colleagues [22] did not observe this association, while other
studies have found it [20,22], especially in women [20]. It was not possible to identify
the relationship with cholelithiasis in the researched literature.

The weight gain in both gender has been associated with an increased risk of
SCRC, although the body mass index increment does not seem to contribute to the
development of this neoplasia [21,27]. Thus, it becomes important to identify
individuals with metabolic syndrome. They may represent a population susceptible to
the development of SCRC. In our study, we were unable to assess the frequency of
metabolic syndrome among those who developed this type of neoplasia.

Regarding the most affected anatomical region, our study found a higher
incidence of SCRC in the rectum, which is consistent with the findings of other studies
[5,6]. As each anatomical region presents distinct embryological development and
physiology when exposed to carcinogens, the mechanism of development of neoplasia
as well as the symptoms presented by the patient in each anatomical segment is peculiar
to their location. Thus, the correct identification of the primary site of tumour
development is of vital importance to assist in the choice of treatment among the
different therapeutic approaches [36].

Symptoms of SCRC are expressed according to tumour location in association
with the anatomy and physiology of the affected region, such as an obstruction,

bleeding (hematochezia, enterorrhagia), change in bowel habits, and significant weight
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loss [1,3,12,13,37], and these symptoms may help in the early detection of this
neoplasm [38]. In this study, as found in the literature, the most common symptoms
presented by patients with colon cancer were intestinal obstruction, rectal bleeding, and
abdominal pain [1,37,38].

Colonoscopy is an important additional test for the detection of SCRC and as
well as of its precursor lesion, the adenoma. When identified at an early stage, a five-
year survival appears to be greater than 90% [37,39,40]. Some protocols, such as the
EPAGEII, which was developed in Europe, determine the screening method to be
performed. It is based on the symptomatology as well as on the presence of risk factors
and age of the patient [39]. Thus, coloscopy, the gold standard for detection of SCRC,
acts at the secondary prevention level of cancer [39,40], and it represents an important
tool used in public health programs. In this study, 54.31% of patients with colon cancer
and 52.68% of patients with rectal cancer were subjected to this test. This percentage
reflects the fact that the majority (75.70%) of them was referred to the Coloproctology
Service in an advanced stage of the neoplastic process (T3 and T4).

The predominant histological malignant neoplasm type in our study was the
adenocarcinoma (88.83% of colon cancers and 93.65% of rectal cancers). It is
responsible for more than 90% of the cases reported in the literature [2, 3]. Because the
adenoma is typically a premalignant lesion [36], its early detection is of utmost
importance, since it is an independent risk predictor for the SCRC [41]. Other
histological malignant neoplasm types, including mucinous adenocarcinoma (17%), of
which 2-4% are squamoussignet-ring cell carcinoma, squamous cell carcinoma, and
undifferentiated carcinoma [3].

Among the therapeutic options available for colorectal cancer, chemotherapy

stands out, whose toxicity is variable according to the agent applied and that can
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decrease the quality of life of patients in relation to psychological and physical activity
[42,43]. Currently, the public health network uses an association between 5-fluorouracil
and folinic acid-leucovorin [38]. This drug therapy has been associated with improved
survival and decreased tumour recurrence in patients undergoing this therapeutic
regimen [36,43,44]. Although there are other drugs that have shown a significant
improvement in these patients’ survival, such as the bevacizumab [36,42,43]. In our
study, 47.20% of the colon cancer patients and 55.12% of the rectal cancer patients
underwent chemotherapy using mainly 5-fluorouracil and folinic acid.

Another therapeutic method used is the surgical resection of the tumour
associated with the removal of lymph nodes for adequate staging [40]. International
consensus and scientific papers recommend an evaluation of at least 12 regional lymph
nodes in the anatomical sample during the curative treatment by surgery, in order to
obtain more reliable data for the appropriate clinical staging [18,45]. In our study, we
observed that the procedure performed at our institution is in accordance with that
established in the literature, since the median number of lymph nodes resected was 14 in
colon surgery and 11 in rectal surgery.

Regarding the systemic dissemination of colon and rectal cancers, the literature
indicates that the main mechanism of tumour spread occurs via a hematogenous
pathway and, to a lesser extent, by the lymphatic route with possible implantation of
tumour cells in organs such as liver, lungs, bones, cerebrum, ovaries, and skin [2,18].
Additionally, the dissemination of neoplastic cells can occur by continuity, which
happens through the wall of the organs [2,12,19]. In this study, we found a higher
incidence of liver metastases, followed by those affecting the peritoneum, lung, bones,
central nervous system, and urinary system.

In 2004, Tucunduva et al [46] conducted a study with non-oncologists
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physicians at a health service in order to assess their knowledge and attitude towards
preventive measures for the most common cancers. It was highlighted that these
physicians showed interest in the prevention of various cancers, but they had difficulty
in carrying out the counselling recommended by the consensus [47]. Thus, the study of
colorectal cancer is relevant because a better knowledge of preventive measures, risk
factors, associated signs and symptoms, research methods, and appropriate time for
referral to specialists, including general practitioners contribute to the reduction of

survival morbidity and improve public health and quality of life.

CONCLUSION

Malignant tumours SCRC treated in the department of surgery at a university
hospital in the northwest of S&o Paulo occur more frequently among individuals over 62
years of age, with a main of men’s white skin, professional activities of agricultural,
commercial and domestic. The most frequent comorbidities were hypertension and
cholelithiasis. The regions of the distal colon and rectum were the most affected, with a
prevalence of hepatic metastasis The high rate of patients with stages Il and 1V
indicated late demand in treatment centers, which reflects the need for preventive

education campaigns in order to achieve early diagnosis of the disease.
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Table 1: Percent distribution of occupational activities.

Ocupation Frequency (n)  Percentage (%)
Domestic Services 279 37.24
Agricultural 130 17.35
Commercial 94 12.55
Metallurgy 55 7.34
Construction civil 45 6.00
Administrative 43 5.74
Driver 40 5.34
Divers 28 3.73
No Information 35 4.67

Total 749 100 (99.96)

Table 2: Signs and symptoms reported in the first consultation, in accordance with the

anatomical groups

. Colon Rectum
Signs and
symptoms Frequency Percentage Frequency  Percentage
(n) (%) (n) (%)

Bleeding 41 8.91 93 32.17
Abdominal pain 38 8.26 10 3.46
Diarrhea 22 4.78 42 14.53
AA" Obstructive 46 10 13 4.49
Weight Loss 21 4.56 26 8.99
Stools Tape 6 1.30 6 2.07
AA" Inflammatory 6 1.30 0 0
Anemia 7 1.52 0 0

*AA= Acute Abdomen

Table 3: Comorbidities in patients with cancer of the colon and rectum

Colon Rectum

Comorbidities Frequence Percentage Frequence Percentage
(n) (%) (n) (%)
HAS" 82 17.82 76 26.29
DM-2"* 30 6.52 17 5.88
Cholelithiasis 45 9.78 63 21.79
Diverticular Disease 38 8.26 32 11.07
Renal Cyst 33 7.1 25 8.65
Hepatic Steatosis 28 6.08 37 12.80

"HAS = hypertension arterial systemic, “"DM-2 diabetes mellitus
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Table 5: Adenocarcinoma of Colon and Rectum and clinical-pathological staging

Colon Rectum
Variable N % N %
TNM
Is 3 0.65 0
1 17 3.69 14 4.84
- 2 57 1239 40 13.84
3 210 4565 79 27.33
4 28 6.08 7 2.42
NI 145 3152 149 51.55
0 197 4282 92 31.83
N 1 95 2065 28 9.68
2 57 1239 21 7.26
NI 111 24.13 148 51.21
0 224 4869 98 33.91
M 1 146  31.73 72 24.91
NI 90 1956 119 41.17
Duke
A 18 3.91 42 14.53
B 123  26.73 28 9.68
C 87 1891 27 9.34
D 147  31.95 70 24.22
NI 85 18.47 122 4221
Astler-Coller
A 13 2.82 13 4.49
Bl 41 8.91 29 10.03
B2 82 1782 28 9.68
B3 2 0.43 0 0
C1 20 4.34 6 2.07
C2 62 1347 20 6.92
C3 7 1.52 0 0
D 146 3173 71 2456
NI 87 1891 122 4221

Is: in situ; NI: no information
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ABSTRACT

Sporadic colorectal cancer (SCRC) can be efficiently treated when diagnosed at
early stages, thus there is an importance of searching for novel markers. Polymorphisms
in genes that encode P450 cytochrome enzymes may increase the risk of SCRC. We
investigate the association between SCRC and CYP2E1(Pstl) and CYP1A1(Mspl)
polymorphisms in a case-control study. Moreover, we determined if there is an
association of this disease with sociodemographic factors. The study included 273
individuals (74 patients and 199 control). The variables analyzed were gender, age,
exposure to smoking and alcohol consumption, and clinical histopathological
parameters of tumors. Molecular analysis was performed by PCR-RFLP technique.
Multiple logistic regression was used to evaluate the influence of the polymorphisms in
the SCRC development. Furthermore, it was used to assess the association of this
disease with sociodemographic factors. The combined genotype was also evaluated.
The results showed that there were statistically significant differences between patients
and controls regarding male gender (OR=0.19, 95% CI 0.08-0.46; p<0.05) and age >44
years (median=44; OR=96.84, 95% CIl 21.78-430.49; p<0.05). The polymorphisms
evaluated were not associated with SCRC (Pstl-CYP2E1: OR=0.93, 95% CI 0.30-2.85;
p=0.897; Mspl-CYP1Al: OR=0.75, 95% CI 0.35-1.61; p=0.463) and the combined

genotypes also did not show association with the disease risk. Individuals with age > 44
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years are more susceptible to SCRC, while those male gender are less susceptible.
The CYP2E1(Pstl) and CYP1AL1(Mspl) polymorphisms are not associated with SCRC in

this sample of Brazilian population.

Keywords: Colorectal Neoplasms, Cytochrome P-450 CYP2E1; Cytochrome P-450

CYP1A1; Polymorphism Genetic; Smoking, Alcohol Drinking.

INTRODUCTION

Sporadic colorectal cancer (SCRC) is a term used to designate malignancies that
occur in the large intestine (colon) and rectum?, in individuals with no family history of
cancer. The most frequent histological type is adenocarcinoma, which accounts more
than 90% of cases®®. Of these cases, 60% are located in the last 20 cm of the colon
(sigmoid distal and rectal)*” and in recent years has been seen an increased occurrence
in the right colon”®. The disease is the second most common in Western countries®®. In
Brazil, for 2013, are expected 30.140 new cases of SCRC™.

The most common etiological factors for SCRC include age over 60 years™***!,

12,13

alcohol consumption®?, tobacco habits'?*3, and diet poor in calcium and folate as well as

with high content of saturated fat, red meat, bread, pasta and refined sugar®*****. On
the other hand, the increased intake of polyunsaturated fatty acids (chiefly derived from
olive oil and seed oils) and the consumption of fruits and vegetables may provide
protection against this type of cancer®'*. In addition, the epidemiological evidence
consistently showed that physical activity reduces the risk of SCRC *°. Other factors
that may influence the development of SCRC are obesity and sedentary lifestyle®?.

The carcinogenesis of SCRC involves damage to the DNA of somatic cells by

environmental factors, forming DNA adducts. Some genetic variants codify enzymes
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highly polymorphic that may accelerate this process. Thus, the development of SCRC
results of the interaction of environmental factors and genetic inheritance'**>*’.

The balance of the rates of absorption and elimination of xenobiotics has an
important role in preventing DNA damage, caused by chemical carcinogens'®. Some
studies show that many carcinogens contained in cigarettes and from the alcohol
degradation are metabolized to active forms having deleterious effects on the body.
These substances can cause oxidative reactions in tissues, that produce free radicals in
different cellular events. The presence of reactive oxygen can cause damage to proteins,
carbohydrates, lipids and DNA, consequently resulting in mutagenesis and alterations in
the cellular cycle'®?.

The machinery of xenobiotic metabolism has two types of enzymes: the oxidative
metabolism mediated or Phase | enzymes and Phase Il. Many compounds are converted
to highly reactive metabolites by Phase | oxidative that are mainly from super-family of
enzymes cytochrome P450 (CYPs). The CYP2E1l and CYP1Al genes have great
importance in the process of human carcinogenesis because they are involved in the
metabolic activation of xenobiotics that may contribute to the risk of developing

diseases, like cancer?*?,

Polymorphisms in CYP2E1 and CYP1Al genes can modify the expression or
enzyme function, resulting in activation of procarcinogenic compounds*3?*%2  These
polymorphisms can be potential candidates for predictive biomarkers that may help to
identify the subset of patients who would have risk of development of SCRC?®.
Regarding to the CYP1Al gene, there is a polymorphism for the restriction enzyme
Mspl named CYP1A1*2A. This polymorphism results from a change of a single base
(T—C) at position 3801 of the tail poly (A) in the 3' untranslated region of the gene and

can provide a higher stability and/or activity of the enzyme®?’. The CYP1A1 wild type
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(wt) allele and the polymorphic allele (m1) may influence the development of the

cancers related to tobacco as oral cancer, cervical, lung and SCRC?®,

The Pstl polymorphism (-1293 G—C) of the CYP2E1 gene, also is a potential
indicator of susceptibility to cancer. This polymorphism, located in the promoter region
of the gene, was found to be associated with higher-transcription and increased enzyme
activity®*®. The CYP2E1 wild-type (c1) and the less common (c2) alleles has been
associated with increased risk for oral [34], esophageal®, lung®, gastric cancer® and
SCRC®** There is evidence that the polymorphic allele Pstl-CYP2E1 (c2) combined
with alcohol consumption, smoking and red meat consumption may significantly

increase the susceptibility to colon cancer®.

Based on the above evidence, the aim of this study was to investigate the
association between SCRC and CYP2EL1 (Pstl) and CYP1A1 (Mspl) polymorphisms in a
case- control study. Moreover, we determined if there is an association of this disease

with sociodemographic factors.

PATIENTS AND METHODS

The study included a total of 273 individuals (74 patients and 199 controls) with
a mean age of 47.2 + 13.4 years. All individual adults agreed to participate of the study
after the informed consent. The study protocol was approved by the Research Ethics
Committee (CEP) - Sdo José do Rio Preto Medical School - FAMERP (n°216/2009).

The case group consisted of 74 patients who were diagnosed with SCRC by
clinical histopathological parameters at Hospital de Base, Sdo José do Rio Preto, SP,
Brazil. The inclusion criterions were patients with sporadic cancer and exclusion criteria
were patients with hereditary cancer. The control group included 199 Brazilian healthy

blood donors. The inclusion criterions were age older than 40 years and absence of the
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diagnosis of cancer. According to government guidelines for donated blood were tested
20 related diseases™’. The exclusion criterion was a family history of cancer.

The variables analyzed were gender, age, tobacco habits and alcohol
consumption, extension of the tumor (T), lymph node involvement (N), and the
polymorphisms. Individuals who had smoked more than 100 cigarettes in their lifetime
and also that at the time of the interview continued to smoke either every day or at least
on some days if the week, they were considered to be smokers. Individuals who drink
four doses of alcohol per week were considered to be alcohol consumers®>*..

Each eligible subject was interviewed to obtain data on age, gender, smoking
habit and alcohol consumption. All required information about clinical
histopathological parameters was obtained from the patients’ medical records. The
tumors were classified according to the parameters of the International Union of Cancer
Control (UICC) 2004* based on three criteria: extension of the tumor (T), presence of
regional lymph node involvement (N), and presence of metastasis at distance (M).

Genomic DNA was obtained from peripheral blood leucocytes according to
technique of Miller ** (with modifications). The polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) technique was used to determine geno-
types of the Pstl-CYP2E1 polymorphism* and Mspl-CYP1A1 polymorphism®. The
primers used were: sense 5 CCA GTC GAC TCT ACA TTG TCA 3’ and anti-sense 5’
TTC ATT CTG TCT TCT AAC TGG 3’ to the Pstl-CYP2E1 polymorphism and the
primers sense 5° TAG GAG TCT TGT CTC ATG CCT 3’ and anti-sense 5° CAG TGA
AGA GGT GTA GCC GCT 3’ to the Mspl-CYP1AL polymorphism. The products were
submitted to digestion with the Pstl and Mspl restriction enzymes, to the CYP2EL and
CYP1A1 polymorphisms, respectively. For polymorphism Pstl-CYP2EL, one fragment

of 410 base pairs (bp) was observed when the c1 allele was present and a 290 bp and a
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120 bp fragments were generate when the c2 polymorphic allele was present. For
polymorphism Mspl-CYP1AL, one fragment of 340 bp was generated when the wt allele
was present and fragments of 206 and 134 bp was observed when the m1 polymorphic
allele was present.

Statistical analysis was performed using the Minitab computer program for
Windows (Version 14). The chi-square test was used to analyze Hardy-Weinberg
equilibrium. The groups were compared by gender, age, smoking habit, drinking habit
and presence of polymorphisms. Multiple logistic regression models were used to
determine the association between the genetic polymorphisms and SCRC. The model
included gender (reference: female), age (reference: < 44 years; median) smoking habit
(reference: non-smokers), drinking habit (reference: non-drinkers) and polymorphisms
(reference: wild-type homozygote genotypes).

The clinical histopathological parameters were also analyzed by multiple logistic
regression. Extension of the tumor were classified as small (T1, T2) and large (T3, T4).
The N classification was dichotomized into no lymph node involvement (NO) and
involvement (N1, N2, N3).

For combined genotypes analysis, the CYP2E1l clcl and CYP1Al wt/wt
genotypes were used as reference (Risk 0). The CYP2E1 clcl and CYP1Al1 wt/ml1 or
CYP2EL clc2 and CYP1Al wt/wt genotypes (one wild-type homozygote and other
heterozygote) were considered as risk 1; CYP2E1 clcl and CYP1A1 ml/m1 genotype
(one mutant homozygote and other wild-type homozygote) was definite as risk 2 (in this
case, the CYP2E1 c2c2 and CYP1Al wt/wt combination was not possible due to the
absence of the CYP2E1 c2c2 genotype in the sample); CYP2EL clc2 and CYP1Al
wt/m1 (both heterozygote genotypes) was classified as risk 3; and CYP2E1 clc2 and

CYP1Al ml/ml genotype (one polymorphic homozygote and other heterozygote or
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both polymorphic genotypes) was classified as risk 4 (in this case, the CYP2E1 c2c2 and
CYP1A1 ml/ml or CYP2E1l c2c2 and CYP1Al wt/ml combinations was not
possible due to the absence of the CYP2EL c2c2 genotype in the sample).

P-value < 0.05 was considered statistically significant. Results are shown as odds

ratio (OR) and 95% confidence intervals (95% CI).

RESULTS

The analysis showed that there were statistically significant differences between
patients and controls regarding male gender (OR= 0.19; 95% CI 0.08-0.46; p<0.001)
and age > 44 years (OR= 96.84, 95% CI 21.78-430.49; p<0.001). There were no
statistically significant differences between patients and controls according to smoking
habit (OR= 1.36, 95% CI 0.63-2.93; p= 0.436) and alcohol comsumption (OR= 0,89,
95% CI 0.40-1.97; 0.771). The polymorphisms evaluated were not associated with
SCRC (Pstl-CYP2E1: OR= 0.93, 95% CI 0.30-2.85; p= 0.897; Mspl-CYP1Al: OR=
0.75, 95% CI 0.35-1.61; p= 0.463) (Table 1).

The Hardy-Weinberg equilibrium (HWE) showed that the genotypic
distributions for Pstl-CYP2E1 were in equilibrium for both groups (case: X2 = 0.2416;
p=0.6230, and control: X2 = 1.1396; p=0.2857), and for Mspl-CYP1Al were in
equilibrium for case group and in disequilibrium for control group (case: X2= 1.1538;
p=0.2827, and control: X2=6.2501; p=0.0124).

The multiple logistic regression analysis of the polymorphisms with clinical
histopathological parameters did not detect any association with the tumor extension
and lymph node involvement (Table 2).

We combined the genotypes with zero risk allele and used this combined group
as the reference, the results did not show any statistically significant difference between

the SCRC risk and the number of risk alleles (risk 1 - OR: 0.91; 95%CIl = 0.42-1.99; p =
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0.817; risk 2 - OR: 0.57; 95%CI = 0.10-3.11; p = 0.512; risk 3 - OR: 1.00; 95% CI =

0.08-12.19; p = 0.998; risk 4 - OR: 0.20; 95%CI = 0.01-3.89; p = 0.290).

DISCUSSION

The results showed that individuals over age (> 44 years) are more susceptible to
SCRC, similarly to literature data, which also shows that SCRC is more common in
older people™*®**, With respect to gender, different from the other studies***® and the
data National Cancer Institute*, we observed that male subjects are less susceptible to
SCRC.

In relation to tobacco and alcohol, our study found no association with these

315053 showed that one out of five SCRCs cases are

variables. However, another studies
attributed to smoking, and that the alcohol intake are associated with SCRC>***.

According to the HWE analysis our study showed that in control group the
Mspl-CYP1A1 gene is in disequilibrium. Case-control studies with SNP analysis have
shown departure from HWE in patients, in controls or in both groups>®*’.

The CYPs family is composed of genes involved in the metabolic activation of
procarcinogens, and also are involved in the metabolization of some environmental
pollutants, medicinal products, tobacco, alcohol, pesticides, chemicals and others
known as xenobiotics 2°**°. The CYP1A1 gene located on chromosome 15 encodes the
enzyme aryl hydrocarbon hydroxylase (AHH) that is induced by many environmental
agents and that has differential action between cell types®®. The CYP2E1 gene located
on chromosome 10, encodes a product (dimetil niltrosamina desmetilase) involved in
the oxidative metabolism of ethanol and numerous environmental carcinogens such as
hydrophilic compounds of low molecular weight, benzene, vinyl chloride and

nitrosamines, including the NNK (4-metilnitrosamino-1-3- butanone pyridyl) found in

cigarette smoke?® ®*®2 The enzymatic expression of the CYP2E1 gene is enhanced by
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ethanol and exposure to cigarette smoke and benzene and is associated with lung cancer
and liver cancer®.

In our study, the evaluated polymorphisms were not significantly associated with
SCRC. We also found no association of polymorphisms with tumor extension and
lymph node involvement. We had limited statistical power to determine the associations
separately for polymorphic homozygous genotype of those who had one variant allele,
due to low incidence, or even lack of polymorphic homozygous genotype in the sample.
However, others studies of the literature performed in north American>, Australian®,

85,86 4150 did not find association between Pstl-

United Kingdom® and other populations
CYP2E1 and Mspl-CYP1A1l polymorphisms and this disease. To our knowledge there
are not studies in SCRC that evaluated the clinical histopathological parameters with the
polymorphisms analyzed in this study. In lung cancer, Tan et al.®” evaluated the
association between the CYP1A1*2A polymorphism and histopathological data, but
found no association.

Different from our findings, another studies®®"® found that the c2 allele of the
Pstl-CYP2E1 polymorphism seems to be associated with SCRC susceptibility. Le
Marchand et al.*® found that the risk of rectal cancer, but not colon cancer, was
increased among individuals with the c2 polymorphic allele for Pstl-CYP2E1
polymorphism. Unlike our findings, regarding to Mspl-CYP1A1 polymorphism, case-

control studies have found an association between this polymorphism and SCRC>" "+

76

CONCLUSION

Our study shows that individuals with age > 44 years are more susceptible to
SCRC, while those male gender are less susceptible. The CYP2E1 (Pstl) and CYP1Al

(Mspl) polymorphisms are not associated with SCRC in this evaluated Brazilian
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population. Further studies are needed to better understanding of the factors involved in

SCRC etiology.
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TABLES

Tabela 1: Distribution in odds ratio (OR) of the gender, age, risk factors, Pstl-CYP2E1
and Mspl-CYP1A1 genotypes between CRC patients and controls.

Patients Controls Multiple logistic regression
Variables n(%o) n(%o) OR (95% CI) p
N° of individuals 74 199
Age (median)
< 44 years 2(2.7) 133 (66.8) Reference
> 44 years 72(97.3) 66(33.2) 96.84 (21.78-430.49) <0.0012
Gender
Female 34 (45.9) 45 (22.6) Reference
Male 40 (54.1) 154 (77.4) 0.19 (0.08-0.46) <0.001°
Smoking habit
Non-smokers 41 (44.6) 116 (58.3) Reference
Smokers 33(55.4) 83 (41.7) 1.36 (0.63-2.93) 0.436
Drinking habit
non-drinkers 47 (63.5) 108 (54.3) Reference
Drinkers 27 (36.5) 91 (45.7) 0,89 (0.40-1.97) 0.771
Genotypes
Pstl-CYP2E1
clcl* 66 (89.2) 171 (85.9) Reference
*x
clc2 and c2c2 8 (10.8) 28 (14.1) 0.93 (0.30-2.85) 0.897
Mspl-CYP1A1
wt/wt* 54 (73.0) 129 (64.8) Reference
wt/m1 and
mimire 2070 70(35.2) 0.75 (0.35-1.61) 0.463

Adjusted for age, gender, smoking and alcohol consumption. p < 0.05 was considered significant in multiple
logistic regression model.

aThe bold values indicate p < 0.05

* wild type

** mutant
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Table 2. Distribution of the clinical histopathological parameters to CYP2E1
(Pstl) and CYP1A1 (Mspl) polymorphisms.

Tumor extension N involvement
Polimorfismos TO/T1/T2 T3/T4 NO N1, N2, N3
Pstl-CYP2EL
0,
Genotypes clcl (Ref) n(%)  11(19.3) 38 (66.7) 29 (50.9) 7(12.3)
Clggc‘;”d n%)  2(35) 6 (10.5) 20 (35.1) 1(L.7)
OR 0.43 0.29
(IC 95%, p-value) 100 (ReD 4 06-3.15, 0.408) LOO(ReN 1 03-2.89, 0.294)
Mspl-CYP1A1 )
Genotypes wtwt (Ref) n (%) 10 (17.5) 3(5.3) 29 (50.9) 13 (22.8)
wt/m1 and
mUml  n(%) 32 (56.1) 12 (21.1) 7(12.3) 8 (14.0)
0.79
OR 1.00 (Ref) (0.16-3.87, 0.774) 1.00 (Ref) 3.28

(IC 95%, p-value) (0.84-12.88, 0,088)

p < 0.05 was considered significant in multiple logistic regression model.
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RESUMO

Polimorfismos de nucleotideos Unicos (SNPs) em genes codificadores de
enzimas metabolizadoras de xenobidticos podem contribuir para o processo da
carcinogénese. Considerando que o cancer colorretal esporadico (CCRE) é o quinto tipo
mais frequente na populacdo brasileira, nos investigamos a associacdo entre o0s
polimorfismos CYP1A1*2A, CYP1A1*2C, CYP2E1*5B, CYP1A1*6, EPHX1
Tyrl113His e EPHX1 His139Arg, envolvidos no metabolismo de xenobidticos, e o
CCRE e a interacdo entre esses polimorfismos com os habitos tabagista e etilista no
risco para esta doenca. Além disso, avaliamos a associa¢do do CCRE com fatores sécio-
demogréficos. O estudo incluiu 642 individuos (241 pacientes e 401 controles). As
variaveis analisadas foram idade, sexo, habitos tabagista e etilista e parametros clinico-
histopatologicos do tumor. A andlise dos polimorfismos foi realizada por meio das
técnicas de PCR-RFLP (reacdo em cadeia da polimerase-polimorfismo de comprimento
de fragmentos de restricdo (PCR-RFLP) e PCR em tempo real. Os testes Qui-quadrado
e regressdo logistica maltipla binaria foram utilizados para as analises estatisticas. Os
resultados mostraram diferencgas estatisticamente significantes entre 0s grupos caso e
controle para idade superior a 50 anos (OR=8,21; 1C95%=5,49-12,28, p<0,01) e género
masculino (OR=0,50; 1C95%=0,32-0,87, p<0,01). A analise dos polimorfismos revelou
associacdo entre os alelos polimérficos CYP2E1*5B (OR=2,84; 1C95%=1,78-4,52);
p<0,01, modelo aditivo) e CYP2E1*6 (OR=2,78; 1C95%=1,91-4,06,p<0,0, modelo
aditivo) e o CCRE. Em concluséo, nossos dados demonstram a influéncia desses alelos
polimorficos no desenvolvimento do CRRE na populacdo estudada. Além disso,
individuos com idade superior ou igual a 50 anos sdo mais suscetiveis ao CCRE,

enquanto aqueles do género masculino sdo menos suscetiveis.
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ABSTRACT

Single nucleotide polymorphisms (SNPs) in genes encoding Xxenobiotic
metabolizing enzymes may contribute to the process of carcinogenesis. Whereas
sporadic colorectal cancer (SCRC) is the fifth most common type in our population. The
aim of study was investigate the association between the CYP1A1*2A, CYP1A1*2C,
CYP2E1*5B, CYP2E1*6, EPHX1 Tyr113His and EPHX1 His139Arg polymorphisms
involved in metabolism of xenobiotics and CCRE; and the interaction between these
polymorphisms with tobacco and alcohol consumption on the risk for this disease
Furthermore, we evaluate the association of CCRE with sociodemographic factors. The
study included 642 subjects (241 patients and 401 controls). The variables analyzed
were age, gender, tobacco and alcohol consumption and clinical-histopathological
parameters of the tumor. The polymorphism analysis was performed using the PCR-
RFLP (polymerase chain reaction - restriction fragment length polimorphism (PCR-
RFLP) and real-time PCR. Chi-square and Binary logistic regression were used for
statistical analysis. The results showed statistically significant differences between case
and control groups for age over 50 years (OR=8.21, 95%CI1=5.49-12.28, p<0.01) and
gender male (OR=0.50, 95%CI=0.320.87, p<0.01). Polymorphism analysis revealed an
association between the CYP2E*5B polymorphism (OR=2.84, 95%CI1=10.78-4.52, p<
0.01, additive model) and CYP2E1*6 (OR=2.78, 95%CI=1.91-4.06, p<0.01, additive
model) and the CCRE. In conclusion, our results demonstrate the influence of these
polymorphic alleles in the development of CCRE in the studied population. In addition,
individuals over the age of 50 are more susceptible to CCRE, while those males are less

susceptible.
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INTRODUCAO

O cancer colorretal esporadico (CCRE) abrange as neoplasias malignas que
ocorrem no intestino grosso (célon) e reto.! E o quinto tipo de cancer mais frequente no
Brasil® e, segundo levantamento realizado pelo Instituto Nacional do Cancer (INCA), a
estimativa para os anos de 2012 e 2013 foi de cerca de 30.140 casos novos.' Dentre os
fatores etioldgicos relacionados ao CCRE destacam-se idade superior a 60 anos e 0s
habitos tabagista e etilista.®

A carcinogénese do CCRE envolve danos no DNA de células somaticas
resultantes de fatores ambientais e/ou de polimorfismos de nucleotideos tnicos (SNPs)
em genes que codificam enzimas metabolizadoras de xenobidticos. Tais polimorfismos
podem alterar a expressdo ou funcdo enzimaética e, consequentemente, a ativacao ou
detoxificacéo de compostos carcinogénicos.*®

A maioria dos procarcindgenos ambientais como aqueles provenientes do tabaco
e élcool, representados pelas N-nitrosaminas, aminas heterociclicas (HAs) e
hidrocarbonetos policiclicos aromaticos (HPAs), é metabolicamente ativada a formas
eletrofilicas antes de reagir com o DNA e formar adutos.*® Participando desse processo
estdo as enzimas oxidativas de Fase | que convertem o0s compostos a metabdlitos
altamente reativos, por meio da introducdo de um ou mais agrupamentos hidroxila no
substrato. Estas reacOes sao realizadas pelas enzimas da superfamilia do citocromo P-
450 (CYPs) e pela epoxide hidrolase microssomal (EPHX1). Em uma segunda etapa do
biometabolismo, a Fase Il, esses metabdlitos sdo conjugados com substratos endogenos
(glutationa, sulfato, glicose, acetato) e se convertem a metabolitos hidrofilicos e
passiveis de excrecdo.*

Polimorfismos nos genes CYP1Al e CYP2E1L, que codificam enzimas da

superfamilia CYP450, apresentam grande importancia no processo da carcinogénese
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humana, pode modificar a expressdo ou fun¢do da enzima, resultando na ativacdo de
pro-carcinégenos e tém sido associados ao desenvolvimento do cancer colorretal.”®
Dentre os polimorfismos destacam-se o CYP1A1*2A (rs4646903), resultante da
substituicdo de uma timina por citosina (T3801C) na cauda poli (A) da regido 3’ ndo
traduzida do gene; 0 CYP1A1*2C (rs1048943), que resulta da transicdo de adenina para
guanina (A2455G);? O CYP2E1*5B (rs3813867), ocorre em funcdo da substituicio G-
1293C e 0 CYP2E1*6 (rs6413432), causado pela transversao T7632A. Estes SNPs estéo
ligados & maior transcricdo e um aumento da actividade enziméatica e tém sido
considerados como indicadores potenciais da suscetibilidade ao desenvolvimento de
cancer associado ao gene citocromo P450. °*°

Em relagdo ao gene EPHX1, dois polimorfismos funcionais, Tyrl13His
(rs1051740) e His139Arg (rs2234922), tém sido bem caracterizados,"* e foram
associados na suscetibilidade para o CCRE.'**® O polimorfismo EPHX1 Tyr113His
localizado no éxon 3, posicdo 337 do gene, resulta na substituicdo do aminoacido
tirosina por histidina na posigdo 113 da proteina; essa alteracdo diminuiu em 40-50% a
atividade e estabilidade enzimatica in vitro. O polimorfismo EPHX1 His139Arg,
localizado no éxon 4, posicdo 416 do gene, resulta na substituicdo do aminoacido
histidina por arginina na posicdo 139 da proteina e aumenta 25% a atividade e
estabilidade da enzima.''**

No presente estudo, nds investigamos a associacdo entre os polimorfismos
CYP1A1*2A, CYP1A1*2C, CYP1A1*6, CYP2E1*5B, EPHX1 Tyrl13His e EPHX1
His139Arg e 0 CCRE, e a interacdo entre esses polimorfismos e os habitos tabagista e

etilista no risco para esta doencga. Além disso, avaliamos a associacdo do CCRE com 0s

fatores socio-demograficos.

MATERIAIS E METODOS
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Casuistica

Ap6s a aprovacio pelo Comité Nacional de Etica (SISNEP-CAAE -
0237.0.140.000-11), os individuos que concordaram em participar do estudo assinaram
o termo de consentimento livre e esclarecido. Um total de 642 individuos (241 pacientes
com cancer CCRE e 401 controles) foram incluidos no estudo no periodo de 2010 &
2013. O grupo caso foi constituido de individuos com diagndstico clinico
histopatoldgico de CCRE provenientes do Servico de Proctologia do Hospital de Ensino
da Faculdade de Medicina de Sao José do Rio Preto (FAMERP). O critério de exclusdo
foi paciente previamente tratado com quimioterapia e/ou radioterapia. O grupo controle
foi constituido por doadores de sangue saudaveis, com idade superior a 40 anos, do
Hemocentro do Noroeste do Estado de Sdo Paulo, no qual o sangue doado é testado
para 20 doencas de acordo com a portaria do ministério da salde

(http://www.hemonline.com.br/portarias/rdG53/indexframe.htm). O critério de exclusio

para os controles foi histéria pessoal e familiar de cancer em pelo menos trés geracGes
anteriores.

Os individuos incluidos no estudo foram entrevistados para obtencdo dos dados:
idade, género, tabagismo, etilismo e historico de cancer. Foram considerados tabagistas
individuos que consumiram cerca de 100 cigarros durante toda a vida e também
contiuam fumando e etilistas aqueles que consomem mais de quatro drinques por
semana. °

Os tumores foram classificados de acordo com TNM seguindo trés critérios:
extensdo do tumor (T), presenca de envolvimento de linfonodos regionais (N) e
presenca de metastase & distancia (M)."® Tumores classificados em T1 e T2 foram
considerados de menor extensdo e T3 e T4 de maior extensdo. O comprometimento dos

linfonodos foi classificado quanto a auséncia (NO) e presenca (N1, N2, N3). O
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estadiamento clinico (TNM), utilizado para analisar a agressividade de tumores, foi
agrupado em nédo agressivo (estadio | and Il) e agressivo (estadio Il and IV). A
obtencdo dessas informacdes, bem como em relagdo a localizacdo anatémica do sitio
priméario do tumor, ndo foi possivel para todos os casos, portanto, a anélise desses
parametros, foi realizada em casuistica menor.

Genotipagem

A extracdo de DNA foi realizada a partir de leucocitos de sangue periférico
segundo a técnica de Miller e colaboradores*’ com modificagdes. As quantificacdes das
amostras de DNA, bem como o grau de pureza, foram determinadas por sua absorbancia
em comprimentos de onda (A) de 260 e 280 nm pelo espectrofotdbmetro Picodrop
Pico200TM (Thermo Scientific).

As genotipagens dos polimorfismos CYP1A1*2A (rs4646903), CYP1A1*5B
(rs3813867) e CYP2E1*6 (rs6413432), foram realizadas por Reacdo de Cadeira da
Polimerase - Polimorfismos de Comprimento de Fragmento de Restricdo (PCR-RFLP).
As sequéncias de primers utilizadas para a amplificacdo da regido que apresenta estes
polimorfismos e as enzimas utilizadas para identificar os sitios polimérficos estdo
apresentadas no Quadro 1.

Quadro 1: Descricao das sequéncias dos primers e enzimas de restri¢ao.

. . A . Enzima de
Polimorfismos Sequéncias de primers .
Restricéo

CYP1A1*2A Mspl
Primer sense 5’- CGA TGA AGA GGT GTA GCC GCT -3’
Primer antisense  5- TAG GAG TCT TGT CTC ATG CCT -3’
CYP2E1*5B Pstl
Primer sense 5" TCG TCA GTT CCT GAA AGC AGG 3’
Primer antisense 5> GAG CTC TGA TGC AAG TAT CGC 3’
CYP2E1*6 Dral
Primer sense 5’ TCG TCA GTT CCT GAA AGC AGG 3
Primer antisense 5> GAG CTC TGA TGC AAG TAT CGC 3’

As genotipagens dos polimorfismos Tyrl13His (rs1051740) e His139Arg

(rs2234922) do gene EPHX1 e CYP1A1*2C (rs1048943) foram realizadas pela reacdo
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de PCR em Tempo Real. As reacGes para cada polimorfismo foram estabelecidas
segundo protocolo do fabricante (Life Technologies) com primers e sondas especificas
validadas (TagMan MGB-probes: Assay ID C_2562488 50, C_ 14938 30 e
C__11638783_30, respectivamente). As reacdes foram realizadas no equipamento Step
One Plus™ Real-Time PCR System.

Analise estatistica

Estatisticas descritivas incluiram os valores médios, desvio padrdo para dados
continuos e porcentagem para dados categoricos. O equilibrio de Hardy-Weinberg
(HWE) foi avaliado pelo teste Qui-quadrado por meio do Programa BioEstat versao 5.0.
O modelo de regressdo logistica binaria, por meio do programa Minitab/ Windows -
Versdo 12.22, foi utilizado para avaliar a associacdo da idade, género, habitos tabagista
e etilista com CCRE e também para avaliar a associacdo dos polimorfismos com o0s
parametros clinico-histopatolégicos. A regressdo logistica multipla binaria, ajustada
para idade, género e habitos tabagista e etilista, também foi utilizada para avaliar a
associacdo entre os polimorfismos e o desenvolvimento do CCRE por meio do
programa SNPStats (disponivel em: <http://bioinfo.iconcologia.net/SNPstats_web>). O
efeito dos polimorfismos foi avaliado nos modelos (1) codominante (heterozigoto
versus homozigoto selvagem e homozigoto polimérfico versus homozigoto selvagem);
(2) dominante (heterozigoto + homozigoto polimorfico versus homozigoto selvagem);
(3) recessivo (homozigoto polimorfico versus homozigoto selvagem + heterozigoto) e
(4) overdominante (heterozigoto versus homozigoto selvagem + homozigoto
polimorfico) (5) aditivo (homozigoto polimoérfico com peso 2 + heterozigoto versus
homozigoto selvagem); O programa SNPStats também foi usado para avaliar o
potencial de interacdo da presenca dos polimorfismos e habito tabagista, ajustado para

idade, género e etilismo, bem como para avaliar a interacdo do polimorfismo e habito
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etilista, ajustado para idade, género e tabagismo no risco do CCRE. Os resultados séo
apresentados como odds ratio (OR) e intervalo de confianca de 95% (IC 95%). O erro

aceito foi de até 5% com nivel de significancia para P<0,05.

RESULTADOS

A Tabela 1 apresenta os dados demogréficos de pacientes com céancer colorretal
e individuos controles. A mediana da idade foi de 50 anos (> 50 anos; OR=8,21;
1C95%=5,49-12,28, p<0,01) e género masculino (OR=0,50; 1C95%=0,32-0,87, p<0,01)
mostraram diferencas estatisticamente significantes entre caso e controle.

As frequéncias genotipicas apresentaram-se em equilibrio de HWE em ambos os
grupos para os polimorfismos CYP2E1*5B, CYP1A1*6, EPHX1 Tyr113His e EPHX1
His139Arg. Para os polimorfismos CYP1A1*2A e CYP1A1*2C apenas 0 grupo caso
encontra-se em equilibrio (CYP1A1*2A caso: X*=3,08, p=0,08 e controle: X*=4,97,
p=0,03; CYP1A1*2C caso: X?=3,40, p=0,06 e controle: X?=8,59, p=0,003).

Os resultados da associacdo entre os seis polimorfismos e o CCRE estdo
apresentados na Tabela 2. Os polimorfismos CYP2E1*5B e CYP2E1*6 foram
associados ao CCRE em todos os modelos genotipicos, exceto no modelo recessivo para
CYP2E1*5B, uma vez que o alelo polimdrfico ndo foi representativo no grupo controle.
Os demais polimorfismos nédo foram associados ao CCRE.

No presente estudo, ndo foi evidenciado um potencial de interagéo significante
para a presenca dos polimorfismos e habitos tabagista ou etilista no risco para CRRE
(Tabela 3). Pode-se observar que os individuos que apresentam 0s genotipos
heterozigoto ou homozigoto polimoérfico CYP2E1*5B mostraram um risco aumentado
para 0 CRRE independente do habito tabagista (ndo tabagistas: OR=2,69; 1C95%=1,41-
5,10 e tabagistas: OR=2,68; 1C95%=1,33-5,41) ou etilista (ndo etilista:. OR=3,07;

1C95%=1,63-5,80 e etilista: OR=3,90; 1C95%=1,82-8,38). O mesmo foi observado para
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aqueles que apresentam o0s genotipos heterozigoto ou homozigoto polimorfico
CYP2E1*6 e ndo tabagistas (OR=2,89; 1C95%-=1,7-4,93), tabagistas (OR=2,99;
1IC95%=1,58-5,64), néo etilistas (OR=3,14; 1C95%=1,80-5,48) ou etilistas (OR=4,10;
1C95%=2,18-7,72).

Em relagdo aos pardmetros clinico-histopatoldgicos do CCRE, as variaveis mais
frequentes foram: extensdo tumoral T3 e T4 (61,63%), auséncia de comprometimento
do linfonodo (52,91%) e reto como sitio priméario (52,09%). As Tabelas 4 e 5
apresentam os resultados da analise de associagdo dos polimorfismos com esses
parametros. E possivel observar que nio houve associagio entre os parametros clinico-

histopatol6gicos do CCRE e os seis polimorfismos avaliados.

DISCUSSAO

No presente estudo foi observado que individuos com idade mais avangada (> 50
anos) sao mais suscetiveis ao CCRE, o que corrobora com a literatura que considera a
idade avancada como um fator etiolégico para este tipo tumoral.™*® Em relagdo ao
género, 0 masculino demonstrou menor suscetibilidade ao CCRE. Em outros estudos o
género ndo parece influenciar no desenvolvimento do CCRE."*?* Os habitos tabagistas
e etilistas, no presente estudo, ndo mostraram associa¢do com o CCRE. Em estudo caso-
controle de Silva et al.’ foi observada a associacdo entre este tipo tumoral e o
tabagismo, por outro lado os estudos de Gertig & Hunter®® e de Botteri et al.? ndo
mostram tal associacdo. Em relacdo ao habito etilista alguns estudos mostram que o
excesso de alcool pode levar a deficiéncia nutricional e falhas na absorcéo intestinal,
contribuindo para o desenvolvimento do CCRE.? Por outro lado, Silva et al."® e Everatt
et al.?, similar ao nosso achado, ndo observaram associacao entre exposicdo ao alcool e

desenvolvimento do CCRE.
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A andlise de HWE revelou que os polimorfismos CYP1A1*2A e CYP1A1*2C
ndo se encontram em equilibrio no grupo controle. Estudos caso-controle com analise
de SNP tém mostrado desequilibrio de HWE em pacientes, em controles ou em ambos
os grupos.”? Polimorfismos em genes que codificam enzimas envolvidas no
metabolismo xenobidticos podem modificar a fungdo destas enzimas, resultando na
ativacdo de procarcindgenos. A enzima codificada pelo gene CYP1Al, aril
hidrocarboneto hidroxilase (AHH), apresenta expressdo diferenciada entre 0s tipos
celulares e é induzida por muitos agentes ambientais (CHA et al., 2007). A enzima
CYP2E1 metaboliza uma grande quantidade de compostos de baixo peso molecular,
muitos dos quais sdo cancerigenos, incluindo as N-nitrosaminas.®?* A enzima EPHX1

12,23

também desempenha um papel importante na ativacdo de produtos quimicos, como

0 benzo [a] pireno, um agente carcinogénico que pode formar adutos de DNA e
aumentar potencialmente o risco de mutacéo e iniciacdo do CCRE.*?*?

No presente estudo, os polimorfismos do gene CYP1Al, o CYP1Al1*2A e
CYP1A1*2C, bem como os Tyrl13His e His139Arg do gene EPHX1 ndo mostraram
associacdo com CCRE. Os estudos da literatura sdo controversos; para 0 CYP1A1*2A
estudos realizados em populacdo japonesa e libanesa também ndo encontraram
associagdo com este tipo tumoral.®% Por outro lado, o estudo de Yoshida et al.’
realizado na Asia mostrou que este polimorfismo, bem como 0 CYP1A1*2C, aumenta o
risco de CCRE nesta populacgdo. A associacdo do CYP1A1*2C com CCRE também foi
evidenciada por Kiss et al.* em estudo realizado na Hungria e confirmada,
principalmente para os subgrupos étnicos asiaticos e caucasianos, em dois estudos de

meta-analise.>*’ Outros dois realizados em populacéo asiatica, similar ao nosso achado,

ndo encontraram qualquer influéncia do CYP1A1*2C para o CCRE.*>?#
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Em relagdo aos polimorfismos Tyr113His e His139Arg do gene EPHX1, nossos
resultados estdo de acordo com outros dois estudos realizados na populagdo norte-

americana.'*?*

Outros estudos revelam associacdo entre CCRE e estes
polimorfismos.’***?® A meta-analise realizada por Liu et al?®* mostra que ha
divergéncias entre os estudos nas diferentes populagoes.

Os polimorfismos do gene CYP2EL, avaliados no presente estudo, CYP2E1*5B
e CYP2E1*6 conferiram risco aumentado para 0 CCRE. Alguns estudos também

483031 o o genétipo

mostram que o genotipo polimdrfico de CYP2E1*5B (CC)
polimérfico CYP2E1*6 (AA)** aumentam o risco de CCRE em caucasianos. Porém,
um estudo realizado na Holanda ndo observou essa associagdo para estes
polimorfismos.?® Outros estudos também n&o mostraram a associacdo do CCRE com 0s
polimorfismos CYP2E1*5B em populacdo brasileira'’® e CYP2E1*6 em populacéo
hiingara;?® bem como em uma meta-anélise realizada por QIAN et al.*

No presente estudo, ndo foi evidenciado um potencial de interagdo para a
presenca dos polimorfismos e habitos tabagista ou etilista no risco para CRRE, o que
corrobora com o estudo de Hamachi et al.*® e Nisa et al.** que avaliaram a interacio
dessas variaveis com os polimorfismos CYP1A1*2A, CYP1A1*2C, EPHX1-Tyr113His
EPHX1-His139Arg, ambos em populacdes japonesas. Pelo nosso conhecimento, ndo ha
estudos que avaliam este potencial de interacdo para os polimorfismos CYP2E1*5B e
CYP2E1*6 avaliados no presente estudo. Vale salientar que a observacdo, no presente
estudo, da suscetibilidade aumentada para o CCRE na presenga dos polimorfismos
CYP2E1*5B e CYP2E1*6, independente do habito tabagista ou etilista, reforca
influéncia desses polimorfismos na etiologia do CCRE.

O sitio priméario mais representativo neste estudo foi o reto, o que esta de acordo

com o estudo de Wilkes & Hartshorn® que também mostrou maior ocorréncia primaria
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do CCRE nesta localizagdo anatbmica. Em relagdo a extensdo dos tumores houve
prevaléncia daqueles classificados em T3/T4, embora a maioria dos tumores nao
apresente comprometimento dos linfonodos, o que ocorre frequentemente em hospitais
tercidrios, pois 0s pacientes sdo encaminhados tadiamente para este servico
especializado. A extensdo do tumor, presenca de linfonodos comprometidos, bem como
0 estadiamento (TNM), ndo foram associados com os polimorfismos estudados. Na
literatura ndo foram encontrados estudos em CCRE que avaliam estas variaveis clinicas
com os polimorfismos analisados no presente estudo. Em cancer de pulméo, Tan et al.*
avaliaram a associacdo entre o polimorfismo CYP1A1*2A e dados clinico-
histopatol6gicos, mas ndo encontraram associagao.

Em conclusdo, nossos dados demonstram a influéncia dos polimorfismos
CYP2E1*5B e CYP2E1*6 no desenvolvimento do CCRE na populagdo estudada. Além
disso, individuos com idade superior ou igual a 50 anos sdo mais suscetiveis ao CCRE,
enquanto aqueles do género masculino sdo menos suscetiveis. O reto como sitio
primario, tumores de maior extensdo (T3/T4) e a auséncia de linfonodos comprometidos

sdo as variaveis clinicas mais frequentes na presente casuistica. Estes resultados poderdo

contribuir para identificar populacdes de risco para a prevengdo do CCRE.
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TABELAS

Tabela 1: Dados sécio-demogréficos dos pacientes com cancer colorretal e

individuos controles.

Controle

Variaveis Caso (n=241) (n=401)

n (%) n (%) OR. IC 95% p-valor
Género
Feminino 112 (46) 125 (31) 1,00
Masculino 129 (54) 275 (69) 0,50 0.32-0,879 <0,01**
Idade (Mediana)
<50 118 (48) 317 (79) 1,00
>50) 123 (52) 83 (21) 821  549-12,28 <0,01""
Héabito Tabagista
Nio 131 (58) 243 (61) 1,00
Sim 96 (42) 157 (39) 090  0,58-1,40 0.64
Habito Etilista
Né&o 134 (57) 218 (55) 1,00
Sim 103 (43) 182 (45) 1,31 1,34-0,85 0,20

+0dds Ratio (OR) ajustado para idade, género e habitos efilista e tabagista e polimorfismos.

"valores de p significantes para p<0,05



Tabela 2: Associagdo dos polimorfismos CYP1A1*2A, CYP1A1*2C, CYP2E1*5B, CYP2E1*6, EPHX1 Tyr113His e EPHX1 His139Arg com o cancer

colorretal, ajustado para género, idade, tabagismo e etilismo.

Modelo Genotipo C‘r’]r(‘(f/';‘;'e Ef},j(‘)’) OR"* (95% CI) \g;'f)r Genotipo Ccr’]r('(f/z‘;'e Eg;‘)’) OR"* (95% CI) \gz'gr
CYP1AL*2A CYP1A1*2C
Codominante  T/T 246 (61,5) 165 (72,7) 1,00 A/A 312 (78) 193 (85) 1,00
TIC 125(312) 53(234) 076(049-1,18) 027  AG 75(188) 30(132) 0,70 (0,41-1,20) 0,13
cic 20(72)  09(4) 0,59 (0,25-1,39) GIG 13(32) 04(18) 0,36 (0,10-1,31)
Dominante  T/T 246 (61,5) 165 (72,7) 1,00 AIA 312(78) 193 (85) 1,00
TIC-CIC  154(385) 62(27.3) 0,73(049-110) 013  A/G-GIG  88(22)  34(15) 064 (0,38-1,06) 0,07
Recessivo  T/T-T/IC  371(928) 218 (96) 1,00 AATIG — 387(%6,8) 223(98.2) 1,00
cic 20(72)  9(4%) 064(027-150) 029  GIG 13(32) 04(18) 038(0,10-1,38) 0,12
Overdominante T/T-C/IC  275(68.8) 174 (76,7) 1,00 AA-G/G  325(8L2) 197 (86.8) 1,00
TIC 125(312) 53(234) 080(052-1,23) 030  A/G 75(18,8) 30(132) 072 (0.42-1,24) 0,23
Aditivo - —  077(055-1,06) 011 - - 066(043-1,00) 0,04
CYP2E1*5B CYP1A1*6
Codominante  G/G 351 (87.8) 157 (69.2) 1,00 T 314 (785) 126 (555) 1,00
GIC 49 (12,2)  67(29,5) 2,66 (1,64-4,32) <0,01™"  T/IA 82(20,5)  93(41) 2,81(1,84-4,28) <0,01""
cic 0 03(13)  NA (0,00-NA) AIA 04(1)  08(35) 7% (91é‘)35'
Dominante  G/G 351 (87,8) 157 (69,2) 1,00 T 314 (785) 126 (55.5) 1,00
GIC-CIC  49(122) 70(308) 2,82 (1,74-455) <001 TIA-A/A  86(21,5) 101 (445) 2,97 (1,97-4,50) <0,01**
Recessivo  G/G-G/C 400 (100) 224 (98.7) 1,00 TIT-TIA 396(99) 219 (96.5) 1,00
cic 0 03(13) NA(0,00-NA) 0017  A/A 04(1)  08(35) 5'22%(5155' 0,016
Overdominante G/G-C/C 351 (87.8) 160 (70,5) 1,00 TIT-A/A  318(79,5) 134 (59) 1,00
GIC 49(122)  67(295) 2,58 (1,59-419) <001  TIA 82(205) 93 (41) 2,64 (1,74-401) <0,01**
Aditivo 2,84 (1,78-452) <0,01""  --- 2,78 (1,91-4,06) <0,01""




Continuacéo da Tabela 2

Modelo Genotipo C‘r’]?(f/[)‘;'e ﬁf;?) OR" (95% CI) \(/jaelgr Genotipo Cch]r(lg/:)c))le Sg;(())) OR" (95% CI) \gaelgr
EPHX1-113 EPHX1-139

Codominante  T/T 214 (53,5) 126 (55,5) 1,00 AIA 235 (58,8) 153 (67,4) 1,00

TIC 158 (39,5) 88(38,8) 0,95(0,63-1,41) 084  A/G 145 (36,2) 67 (29,5) 0,79 (0,52-1,20) 0,18

ci/C 28 (7) 13(5,7) 0,80 (0,36-1,76) GIG 20(5)  07(31) 042 (0,14-1,26)
Dominante /T 214 (53,5) 126 (55,5) 1,00 AIA 235 (58,8) 153 (67,4) 1,00

T/C-CIC 186 (46,5) 101 (445) 0,92 (0,63-1,36) 0,68  A/G-GIG  165(412) 74(32,6) 0,74(0,50-1,11) 0,15
Recessivo  T/T-T/C 372(93) 214 (94,3) 1,00 AIA-AIG 380 (95) 220 (96,9) 1,00

ciC 28 (7) 13(5,7) 0,81 (0,37-1,77) 0,60 GIG 20 (5) 07(3,1) 0,45(0,15-1,35) 0,14
Overdominante  T/T-C/C 242 (60,5) 139 (61,2) 1,00 AIA-GIG  255(63,8) 160 (70,5) 1,00

TIC 158 (39,5) 88(38,8) 0,97 (0,65-1,44) 0,88  A/G 145(36,2) 67 (29,5) 0,83 (0,55-1,25) 0,37
Aditivo 0,92 (0,67-1,25) 0,59 - 0,74 (0,52-1,04) 0,08

+0dds Ratio (OR) ajustado para 1dade, género e habitos efilista e tabagista.

++valores de p significantes para p<0,05.



Tabela 3: Interacdo entre os polimorfismos CYP1A1*2A, CYP1A1*2C, CYP2E1*5B, CYP2E1*6, EPHX1-113 e EPHX1-139 e habito tabagista ou etilista no

risco do CCRE.
Habito Tabagista Habito Etilista
Nao Fumante Fumante
Néo Etilista Etilista
p de interacdo p de interacdo
Caso Controle OR" (95% CI) Caso Controle OR" (95% CI) Caso Controle  OR' (95% CI) Caso Controle OR" (95% CI)
CYP1A1*2A
T 156 96 1,00 90 69 1,12 (0,69-1,83) 0,33 137 92 1,00 109 73 1,62 (0,97-2,70) 0,35
T/C-CIC 87 35 0,87 (0,51-1,49) 67 27 0,65 (0,35-1,21) 81 35 0,88 (0,50-1,52) 73 27 0,95 (0,50-1,81)
CYP1A1*2C
A/A 190 107 1,00 122 86 1,08 (0,68-1,69) 0,21 165 105 1,00 147 88 1,42 (0,89-2,29) 0,91
A/G-G/G 53 24 0,81 (0,43-1,52) 35 10 0,44 (0,18-1,06) 53 22 0,65 (0,34-1,25) 35 12 0,87 (0,38-2,00)
CYP2E1*5B
GIG 215 94 1,00 136 63 0,90 (0,56-1,44) 0,83 190 85 1,00 161 72 1,56 (0,96-2,53) 0,68
Glc-c/c 28 37 2,69 (1,41-5,10) 21 33 2,68 (1,33-5,41) 28 42 3,07 (1,63-580) 21 28 3,90 (1,82-8,38)
CYP2E1*6
T/T 189 72 1,00 125 54 0,96 (0,57-1,63) 0,87 171 70 1,00 143 56 1,47 (0,85-2,55) 0,78
TIA-AIC 54 59 2,89 (1,70-4,93) 32 42 2,99 (1,58-5,64) 47 57 3,14 (1,80-548) 39 44 4,10 (2,18-7,72)
EPHX1-113
T/T 129 75 1,00 85 51 0,89 (0,51-1,54) 0,6 122 75 1,00 92 51 1,30 (0,74-2,31) 0,57
T/C-C/C 114 56 0,84 (0,51-1,40) 72 45 0,92 (0,52-1,62) 96 52 0,83 (0,49-1,41) 90 49 1,36 (0,78-2,37)
EPHX1-139
A/A 141 89 1,00 94 64 0,87 (0,52-1,44) 0,38 132 83 1,00 103 70 1,66 (0,98-2,80) 0,34
AIG-G/G 102 42 0,64 (0,38-1,09) 63 32 0,79 (0,44-1,44) 86 44 0,89 (0,52-1,53) 79 30 1,00 (0,54-1,85)

+0dds Ratio (OR) ajustado para 1dade, género e habitos etilista e tabagista.



Tabela 4: Distribuicdo dos parametros clinico-histohistopatologicos em relagdo aos polimorfismos CYP1A1*2A, CYP1A1*2C, CYP2E1*5B, CYP2E1*6,
EPHX1-113 e EPHX1-139 em pacientes com cancer colorretal.

Extensdo Tumoral (n=200) Acometimento de linfonodos regionais (n=198) Agressividade (TNM) (n=114)
T1/T2 T3/T4 Valor N=0 N>1 Né&o- Agressivo
OR.*(.C.95%)  dep OR'(LCO5%)  Valor Agressivo OR'(1LCO5%)  valor
n(%) n(%) n(%) n(%) dep n(%) n(%) dep
52 (21,67) 148 (61,63) 127 (52,91) 71 (47.09) 29 (25,43) 85 (74,57)

CYP1A1*2A
TIT 38(73,08) 108(72,97) 1,00 96 (75,59) 49  (69,01) 1,00 19 (65,51) 51 (60) 1,00
T/ICeC/C 14(26,92) 40(27,03) 0,94 (0,44-2,03) 0,87 31 (24,41) 22 (30,99) 1,22 (0,60-2,48) 0,58 10 (34,49) 34 (40) 2,18 (0,60-7,97) 0,23
CYP1A1*2C
AIA 44(84,62) 123(83,11) 1,00 110  (86,61) 55  (77,46) 1,00 21(72,41) 66 (74,64) 1,00
A/Ge GIG 8(15,38) 25(16,89) 1,17 (0,47-2,93) 0,73 17 (13,39) 16 (22,54) 2,01 (0,90-4,57) 0,09 8 (27,59) 19 (22,36) 0,44 (0,11-1,76) 0,24
CYP2E1*5B
GIG 38(73,08) 100(67,57) 1,00 86 (67,72) 52 (73,24) 1,00 24 (82,75) 76 (89,41) 1,00
G/CeCIC 14(26,92) 48(32,43) 1,24 (0,61-2,52) 0,55 41 (32,28) 19 (26,76) 0,63 (0,32-1,23) 0,17 5(17,25) 9 (10,59) 0,51 (0,11-2,29) 0,37
CYP2E1*6
TIT 30(57,69) 86(58,11) 1,00 75 (59,06) 40 (56,34) 1,00 24 (82,75) 74 (88,23) 1,00
T/IA e AIA 22(42,31) 62(41,89) 0,92 (0,48-1,76) 0,80 52 (40,94) 31 (43,66) 1,20 (0,65-2,21) 0,56 5(17,25) 11 (11,77) 0,91 (0,21-3,87) 0,89
EPHX1 113
TIT 33(63,46) 78(52,70) 1,00 69 (54,33) 40 (56,34) 1,00 14 (48,27) 45 (52,94) 1,00
T/CeC/C 19(36,54) 70(47,30) 1,44 (0,75-2,78) 0,27 58 (45,67) 31 (43,66) 0,85 (0,46-1,57) 0,59 15 (51,73) 40 (47,06) 0,93 (0,36-2,37) 0,87
EPHX1 139
A/A 35(67,31) 100(67,57) 1,00 90 (70,87) 44 (61,97) 1,00 21 (72,41) 50 (58,82) 1,00
A/Ge G/G 17(32,69) 48(32,43) 1,02 (0,52-2,01) 0,96 37 (29,13) 27  (38,03) 1,67 (0,89-3,13) 0,11 8 (27,59) 35 (41,18) 1,94 (0,74-5,12) 0,18

+0dds Ratio (OR) ajustado para idade, género e habitos efilista e fabagista.
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Tabela 5: Distribuicdo dos parametros clinicos em pacientes com cancer colorretal em

relacdo aos polimorfismos estudados.

Coélon

n =114 (47,91%)

Reto

n = 125 (52,09%)

n(%) Valor de p n(%) Valor de p
CYP1A1*2A
TIT 80 (64) 96 (83)
T/CeC/C 34 (26) 0, 96 29 (27) 0, 98
CYP1A1*2C
A/A 95 (76) 107 (93)
AlG e GIG 19 (14) 0, 86 18 (17) 0, 87
CYP2E1*5B
G/G 83 (66) 85 (73)
G/CeC/C 31 (24) 0,99 40 (37) 0,97
CYP2E1*6
T/T 68 (54) 69 (60)
T/A e AIA 46 (36) 1,00 56 (40) 0, 99
EPHX1 113
TIT 64 (51) 69 (60)
T/CeC/C 50 (40) 1,00 56 (40) 1,00
EPHX1 139
A/A 75 (60) 88 (76)
AlG e G/G 39 (31) 0,99 37 (34) 0,99

Teste Qui-Quadrado
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4. CONCLUSOES
1. Os tumores colorretal esporadicos (CCRE), tratados no Departamento de Cirurgia em
um hospital universitario, no noroeste de Sdo Paulo ocorrem com maior frequéncia em
homens com idade mais avancada, de pele branca, com atividades profissionais de
agricultura, comercial e doméstica. As comorbidades mais frequentes sdo hipertenséo e
colelitiase. As regides do colon distal e reto sdo as mais afetadas, nos estagios 1l e V.
2. Individuos com idade superior ou igual a 50 anos sdo mais suscetiveis ao CCRE,
enguanto aqueles do género masculino sdo menos suscetiveis.
3. Os polimorfismos CYP2E1*5B e CYP2E1*6 estdo associados com o risco do CCRE,
enquanto os polimorfismos CYP1A1*2A, CYP1A1*2C, EPHX1 Tyrl13His e EPHX1
His139Arg ndo mostram associacdo com este tipo tumoral.
4. Ndo ha um potencial de interacdo para a presenca dos polimorfismos e habitos
tabagista ou etilista no risco para CCRE na populacdo avaliada, sugerindo um papel
significativo para os polimorfismos CYP2E1*5B e CYP2E1*6 no risco para o CRRE,
independente desses habitos.
5. Os parametros clinico-histopatologicos do CCRE nédo estdo associados com 0s
polimorfismos avaliados; a extensdo tumoral T3 e T4, auséncia de comprometimento do
linfonodo e reto como sitio priméario sdo as variaveis clinicas mais frequentes na

presente casuistica.
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%) FACULDADE DE MEDICINA DE SAO JOSE DO RIO PRETO

) Autarquia Estadual - Lei n.° 8899 de 27/09/94

Parecer n.° 012/2012

COMITE DE ETICA EM PESQUISA

O Protocolo CEP 7273/2011 sob a responsabilidade de Glaucia
Maria de Mendonga Fernandes com o titulo “Investigagdo Molecular e
Epidemioldgica de Genes do Metabolismo de Xenobidticos em pacientes com
Cdncer Colorretal Esporddico” estd de acordo com a resolugdo do CNS
196/96 e foi aprovado por esse CEP.

Lembramos ao senhor(a) pesquisador(a) que, no cumprimento da
Resolucdo 251/97, o Comité de Etica em Pesquisa em Seres Humanos (CEP)
deverad receber relatérios semestrais sobre o andamento do Estudo, bem
como a qualquer tempo e a critério do pesquisador nos casos de relevancia,
além do envio dos relatos de eventos adversos, com certeza para
conhecimento deste Comité. Salientamos ainda, a necessidade de relatério
completo ao final do Estudo.

Sdo José do Rio Preto, 14 de fevereiro de 2012,

Prof®. Dr®. Beatriz Barco Tavares Jontaz Irigoyen
Vice-Presidente do CEP/FAMERP
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TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

(Conselho Nacional de Saiide, resolugdo 196/96)

Titulo: Investigacdo molecular e epidemiolégica de genes do metabolismo de xenobidticos em pacientes com céincer
colorretal esporadico.

Pesquisadores Responsaveis: Glaucia Maria de Mendonca Fernandes — Responsavel// Profa. Dra. Eny Maria Goloni
Bertollo — Geneticista — UPGEM — Pesquisador Colaborador/ /Jodo Gomes Netinho — Departamento de Cirurgia —
FAMERP.

A. Para obter maior conhecimento dos mecanismos envolvidos no desenvolvimento do tumor colorretal esporadico, os
pesquisadores da FAMERP de Sdo José do Rio Preto, SP, estio desenvolvendo uma pesquisa cientifica que poderd
melhorar o nosso conhecimento sobre esse tumor e, portanto oferecer novas possibilidades de diagndstico e de melhora na
qualidade de vida;

B. Este estudo tem como objetivos: 1) Coletar informagdes da histdria e obter dados clinicos dos prontuédrios médicos dos
pacientes com tumor colorretal atendidos no Servico de Coloproctologia vinculado ao Departamento de Cirurgia do
Hospital de Base de Sao José do Rio Preto. 2) Aplicar um questiondrio sobre os dados sociodemograficos e fatores de risco;
3) Analisar alteracdes em genes (material hereditario) com a finalidade de esclarecer o papel de fatores genéticos no
desenvolvimento do tumor;

C. Para este estudo serdo utilizados dois grupos de pessoas: 1) pacientes com tumor colorretal esporadico; 2) individuos
sauddveis sem histérico de doencas cronicas, que constituirio o grupo controle;

D. O estudo serd feito utilizando-se sangue, que seréd colhido com seringa descartdvel por enfermeira e o risco da colheita
pode incluir inchago e vermelhiddo no local , sem qualquer outro risco para minha satde;

E. O material (sangue) serd identificado no laboratério por codigo formado por nimeros e letras e, portanto, minha
privacidade e identidade serdo preservadas;

F. O material genético (DNA), ou seja hereditirio, extraido do sangue sera armazenado de acordo com normas
especificas para esse tipo de material, codificado (para ndo identificacio dos nomes dos sujeitos da pesquisa) e utilizada
para a pesquisa proposta. No caso de futuras investigagdes sera solicitado autorizagio ao CEP;

G. Todas as informacdes por mim fornecidas por meio do questionario e os resultados serdo mantidos em sigilo e que,
estes Gltimos s6 serdo utilizados para divulgagio em reunides e revistas cientificas;

H. Se eu concordar em participar desta pesquisa e se eu concordar com a retirada e uso do meu sangue, do modo descrito
acima, ndo terei quaisquer beneficios ou direitos financeiros sobre os eventuais resultados decorrentes da pesquisa. Se eu
ndio concordar, em doar o sangue para a pesquisa ou decidir retirar meu consentimento em qualquer momento, minha
decisdo ndo influenciara, de nenhum modo, o meu tratamento;

I. Esse estudo é importante porque pode colaborar para conhecimento cientifico dos mecanismos envolvidos no
desenvolvimento desta patologia e o resultado individual ndo serd relevante para o sujeito da pesquisa, mas reforgo que
contribuird para o conhecimento da condi¢io investigada. Apds o termino da pesquisa serd realizada uma reunido com todos
os sujeitos da pesquisa para divulga os resultados obtidos.

J. Declaro que, ap0s ter convenientemente esclarecido pelo pesquisador, consinto em participar livre e espontaneamente
deste estudo sem que tenha sido submetido a qualquer tipo de pressio.

Assim, consinto em participar do projeto de pesquisa em questio.

Nome do(a) participante:
Representante legal:

Data:........ VT foeeeerennn. / ASSIMATUIA: ...

Declaragdo de responsabilidade: Expliquel a natureza, objetivos, riscos e beneficios deste estudo. Coloquei-me a
disposi¢do para perguntas e respondi a todas. Obtive o consentimento de maneira livre e me coloquei a disposigdo para
esclarecimento de qualquer duvida sobre o estudo pelos enderecos abaixo indicados.

Nome do(a) pesquisador:
Inscrigdo no Conselho Regional: ........ccooeeeeiiiioinriniene e

Jodao Gomes Netinho - Departamento de Cirurgia
Glaucia Maria de Mendonga Fernandes

Av. Brigadeiro Faria Lima, no. 5416

FAMERP - Faculdade de Medicina de S.J. Rio Preto
Sédo José do Rio Preto, SP - CEP 15090-000

Fone: (17) 3201-5726 ou ramal: 5720

e-mails: fernandes glaucia@hotmail.com; jenetinho@riopreto.com.br

Em caso de duvidas contatar a secretaria do Comité de Etica em Pesquisa da Faculdade de Medicina de Sao José do
Rio Preto, telefone: (0xx17) 3201-5700, ramal 5720.
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Questionario do Projeto

I. IDENTIFICACAQ

Nome: Prontuério:

Data de nascimento: / / . ldade: . Local:

Sexo: () Etnia: () Branco ( )Nao-branco [pardo/negro] ( ) Asidtico. Escolaridade:

Enderego: Rua N® _ Fone:

Bairro: Cidade: CEP: Estado:
Profissio atual: Tempo de atuagéo:

Profissdo anterior: Tempo de atuacio:

II. DADOS DO TUMOR

Local do tumor: Data de diagndstico: ~ / /

TNM: Clinico: T( YN( )YM( ) Patologico:
Tumor primario: ( )Sim ( ) Nao Local:
Recidiva: ( )Sim ( )Nao Local:

Inicio do diagndstico do cancer: Més( ) Ano ( ) Tipo:

Cirurgia: ( ) Sim ( )Na&o Tipo: Data: / /
Radioterapia: () Sim ( ) N&o Data de inicio - Periodo: / / -
Quimioterapia: () Sim () Ndo Data de inicio - Periodo: / ! -

III. FATORES DE RISCO AMBIENTAL
Exposi¢éo ao tabaco*: () Sim ( )Ndo ( )Ex-fumante Tipo:

Inicio: Término: Duragio: Consumo diério:
Consumo de dlcool**: ( )Sim ( )N&o ( ) Ex-etilista Tipo:
Inicio: Término: Duragio: Consumo semanal:

Vocé teve algum trabalho em que se expos a produtos quimicos ou pesticidas? () Sim ( ) Nao
IV. HISTORICO MEDICO PESSOAL E FAMILIAL

Antecedentes pessoais: Antecedentes familiares: Grau de Parentesco
() Diabetes mellitus ha  anos () Diabetes mellitus ha anos

( )Doencade Crohnha  anos () Doenga de Crohn hé anos

() Retocolite Ulcerativa Crénica _ anos () Retocolite Ulcerativa Crénica hd __ anos

( )Poélipo ( )Adenoma ( ) Céancer ( )Polipo ( )Adenoma ( ) Céncer

Tipo: Tipo:

Outras: Qutras:

Tratamentos anteriores: () Sim () Nio Tipo:
Cirurgias anteriores: () Sim () Nao Tipo:
Uso de medicamentos: () Sim () Néo Tipo:
V. INFORMACAOES SOBRE ALIMENTACAO

Vocé esteve em dieta no ltimo ano ou antes em decorréneia de alguma doeng¢a? ( )Sim ( )N&o. Qual:
Ingestdo de carne x frequencia na seama:

( )Bovina X por semana (' )Suina X por semana

( )Aves X por semana ( )Peixes X por semana
DIAGNOSTICO PATOLOGICO

Data: / /

Responsavel pelo procedimento:




