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N-Acetyltransferase 2 (NAT2) genetic variation and the susceptibility
to noncardiac gastric adenocarcinoma in Taiwan
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Abstract

Background: N-Acetyltransferase (NAT) is an important enzyme with the capacity to metabolize carcinogenic aromatic amines. However, it
remains controversial whether the encoded functional NAT2 genetic polymorphism is related to the risk of gastric adenocarcinoma (GA). The
aim of this study was to evaluate the association between NAT2 genetic variation and gastric adenocarcinoma (GA), with special reference to the
gastric noncardiac adenocarcinoma (GNA).
Methods: Peripheral white blood cell DNA from 368 GA patients and 368 age- and sex-matched controls were genotyped for NAT2 by a
polymerase chain reaction method. The lifestyle habits of the participants were assessed using a semiquantitative foodefrequency questionnaire.
NAT2 genotype, interaction with lifestyle habits, and the risk of GA and GNA were analyzed by logistic regression.
Results: GA patients were more likely to have a smoking habit, ate more salted foods, and consumed more well-done meat than the controls.
There was no association between the NAT2 genotypes and susceptibility to GA. However, if patients with gastric cardiac adenocarcinoma
(GCA; n ¼ 42) were excluded, the NAT2 slow acetylators (without rapid acetylator allele) had a higher risk of GA than intermediate and rapid
acetylators (odds ratio ¼ 1.53; 95% confidence interval, 1.05e2.23, p ¼ 0.027). In addition, there was a synergic effect of NAT2 slow acetylator
and well-done meat intake to the development of GNA (odds ratio ¼ 3.83; 95% confidence interval, 1.68e8.76, p ¼ 0.001).
Conclusion: NAT2 slow acetylators have a higher risk of GNA than intermediate and rapid acetylators have in a Taiwanese population. The
intake of well-done meat, an additive to the acetylator status, may contribute to the incidence of gastric carcinogenesis.
Copyright © 2015, the Chinese Medical Association. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Aromatic amines (including heterocyclic amines and aryl-
amines) formed from cigarette smoking and food cooked well-
done are potent precarcinogens or carcinogens.1 Aromatic
amines are principally disposed of by N-acetyltransferase

(NAT), in cooperation with a few phase 1or 2 enzymes.2e5 The
NAT enzymes are mainly encoded by the NAT2 gene, which
has many functional single nucleotide polymorphisms (SNP).
The number of wild-type NAT2*4 allele is divided in humans
into rapid (2 alleles), intermediate (1 allele), and slow acety-
lators (none).3,5 These different acetylator statuses may carry
different individual susceptibilities to many cancers and dis-
eases.6e13 Among them, the association of gastric adenocar-
cinoma (GA) and NAT2 genotypes has recently garnered much
attention.14e25

GA is one of the most common cancers in many countries.
The stomach is the primary gateway for nourishment, and thus
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speculated to be exposed to many precarcinogens and car-
cinogens. It is also believed that the pathogenesis of GA is
multifactorial and interactive with genetic and environmental
factors.26 Although heterogeneity exists in earlier studies, a
meta-analysis has shown no association between NAT2 poly-
morphism and GA susceptibility.24 However, a more recent
meta-analysis suggested that NAT2 acetylator status has an
effect on the risk of GA among East Asians.25 In addition,
lifestyle habit is a crucial environmental factor, which may
interact with genetic factors to promote the development of
GA.17e22 The information of lifestyle habit and other con-
founding factors was controversial and complex in the NAT2
geneeGA association studies.17e22 Furthermore, gastric car-
diac adenocarcinoma (GCA) was believed to have different
characteristics and risk factors from gastric noncardiac
adenocarcinoma (GNA).27e29 However, all prior relevant
literature did not further analyze the subgroups of GCA and
GNA.14e25 The aims of this study were to explore the rela-
tionship between NAT2 genetic variation and GC in a Taiwa-
nese population, with special reference to GNA, and also to
investigate the gene-environment interactions with different
lifestyle habits to the susceptibility of GA.

2. Methods

2.1. Study population

A total of 368 consecutive patients with pathology-
confirmed gastric adenocarcinoma were prospectively
enrolled in this study from 2001 to 2005. The other 368 sex-
and age-matched (±3 years) patients without GC were
recruited as controls. These controls were the in- or out-
patients of our hospital, who had received pan-endoscopy
examination and the results turned out be no GA.

GCA was defined as the tumor located only in the cardiac
region of the stomach, or tumors located primarily in the
cardiac region with slight involvement of the fundus.27

The participants were interviewed after written consent was
obtained, and they completed an abbreviated food frequency
questionnaire. Those patients who declined to give consent or
who failed to answer the questionnaire were excluded. This
study protocol was approved by the Institutional Review
Board of Taipei Veterans General Hospital, Taipei, Taiwan.

2.2. Lifestyle evaluation

The lifestyle evaluation of this study was mainly focused on
dietary habits. These habits were assessed using a semi-
quantitative food frequency questionnaire, modified from a
previously validated instrument.10,30 This questionnaire
included common food items with specified serving sizes that
were described using natural portions of standard weight and
volume measures of the servings commonly consumed in this
study population. Cue cards were used to help identify serving
sizes of individual food. Participants were asked how often, on
average over the past year, they consumed that amount of each
food. Participants chose one of seven frequency categories,

which ranged from “Never” to “Six or more times daily”. The
selected frequency categories for most food items were con-
verted to a daily intake. As the average level of alcohol con-
sumption in Taiwan is modest, habitual alcohol drinking was
defined as consuming at least 30 g of alcohol, on average,
daily for >10 years.

2.3. NAT2 genotyping

DNAwas isolated from frozen white blood cells of the par-
ticipants. The NAT2 genotype was determined by the SNP-
specific polymerase chain reaction (PCR), adopted from the
studies by Hein and Doll.31,32 This method can identify the
seven most frequent SNPs: 191G > A (rs1801279), 282C > T
(rs1041983), 341T > C (rs1801280), 481C > T (rs1799929),
590G > A (rs1799930), 803A > G (rs1208), and 857G > A
(rs1799931). The wild-type allele detected was NAT2*4. Both
NAT2*4 andNAT2*13were regarded as rapid acetylator alleles,
with other genotypes noted as slow acetylator alleles.1,2 The
presence of any two slow acetylator mutant alleles defines the
slow acetylator genotype, whereas intermediate and rapid ace-
tylators have one and zero slow acetylator alleles, respectively.
Laboratory personnel were blinded to the caseecontrol status.

2.4. Statistical analysis

Expected gene frequencies were calculated from respective
single allele frequencies using the HardyeWeinberg equation,
wherein the observed and expected gene frequencies were
compared using the chi-square goodness-of-fit test. Chi-square
test was used for categorical data. The odds ratio (OR) with a
95% confidence interval (CI) of the possible risk factors for
GA was calculated by logistic regression. The effect of
modifying the relationship between the NAT2 acetylator status
and GA by lifestyle habit was assessed using a multivariate
logistic regression analysis. This was done to compare the
goodness of fit of the model containing an interaction term
(NAT2 acetylator status � lifestyle habit) with a reduced
model containing indicator variables of the main effects of
acetylator status and lifestyle habit.10 Overall survival (OS)
was estimated from survival curve based on the
KaplaneMeier method, and the logerank test was used to
compare the OS between different NAT2 acetylator statuses.
Statistical tests were based on a two-tailed probability. A p
value < 0.05 was considered significant. All of the above-
mentioned analyses were performed using SPSS 17.0 soft-
ware (SPSS Inc., Chicago, IL, USA). In addition, G*Power
3.1.7 (Heinrich Heine University Düsseldorf, German) was
used to estimate the required sample size. Under the
assumption of effect size ¼ 0.15, a ¼ 0.05, and power ¼ 0.80,
the total sample size was 349.

3. Results

Among the lifestyle risk factors, habitual alcohol drinking,
vegetable, fruit consumption, and Lauren's histological type
were not shown to be associated with GA (Table 1). However,

106 C.-H. Chang et al. / Journal of the Chinese Medical Association 79 (2016) 105e110



Download English Version:

https://daneshyari.com/en/article/3475775

Download Persian Version:

https://daneshyari.com/article/3475775

Daneshyari.com

https://daneshyari.com/en/article/3475775
https://daneshyari.com/article/3475775
https://daneshyari.com

