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Abstract

Gastric cancer (GC) remains a common diseases with a dismal
prognosis in the world as well as in Taiwan. The development and
progression of GC is a multifactorial and multistep process in which genetic
and environmental factors interact. Marked heterogeneity of tumor behaviors
and host responses to exogenous risk factors exist in GC. Most studies of
gastrocarcinogenesis in Taiwan have been fragmented and descriptive.
Under the support of National Science Council, our project focused on the
role of environmental and host factors in tumorigenesis of GC. The specific
aims include (1) to elucidate the independent or interactive effects of multiple
enviromental risk factors including Helicobacter pylori (H. pylori) and smoking
(2) to investigate genetic polymorphisms of xenobiotic-metabolizing enzymes
which may influence detoxification of environmental carcinogen to explain
individual variability in gastrocarcinogenesis (3) to redefine the possibe
pathogenic association between human leukocyte antigen (HLA) class Il
alleles, cytokine genes, and GC.

In the three year grant period, we have propectively enrolled patients
with GC and healthy controls. Structured questionnaires and blood were
obtained when enrolled. Genomic DNAs were extracted from buffy coat.
Blood and DNA sere subjected to analyze H. pylori infection and genetic
polymorphisms on the risk of GC. With respect to environmental factors, our
results revealed both H. pylori infection and smoking could increase the risk
of GC with the adds ratio (OR) 1.7 and 1.87 respectively. In addition, we have
observed some subtypes of GC with special histologic features are closely
related to Epstein-Barr virus infection. As regards to host factors, comparison
of allele frequencies between GC and health controls in HLA class Il gene
has shown patients with GC had a higher frequency of DQB1*0602 (9.4% vs.
3.6%, OR:2.79, p<0.05) and a lower frequency of DQB1*0301 (14.6% vs.
23.8%, p<0.05) than healthy controls. The distribution of c2/c2 genotype of
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CYP2E1, detected by Pst | or Rsa | digestion, was significantly different
between patients with GC (33/356, 9.3%) and controls (9/278, 3.2%, OR:2.9,
p=0.0015). In contrast, the prevalence of GSTT1 and GSTML1 null genotype

was similar in controls and GC. The —160C—A polymorphism in the promoter

region of E-cadherin gene has been analyzed in 201 GC cases and 196
unaffected controls. The frequency of variant A/A genotype in GC case
(4/201, 2%) was significantly lower than that of controls (19/196, 9.7%,
OR:0.2, p<0.005). The codon 72 polymorphism of p53 was, however, not
associated with the risk of GC. In polymorphisms of cytokine genes, we have
investigated IL-1, IL-4, IL-10, TNF-a and the risk of GC. Our results have

demonstrated that no difference in the distribution of IL-1 and IL-4

polymorphisms between GC and controls. In contrast, -1082A—G promoter

polymorphism of IL-4 has carried a higher risk of developing GC (OR:2.29)
while —308 G—A promoter polymorphism of TNF-« is linked to the risk of

Epstein-Barr virus-associated GC (OR:3.0).

Taken together, the various environmental- and host-related risks of
GC are summarized in Tablel. Our investigations have confirmed gastric
carcinogenesis is a multifactorial process and further underlined risk factors

and pathogenesis vary for different subtypes of GC.

Key words:Gastric cancer, Human leukocyte antigen (HLA), Helicobacter

pylori, Molecular epidemiology



Table 1. Summary of relationships between different environmental or host
factors and gastric cancer

Factor Association Odds ratio
H. pylori infection Postitive 1.70
Smoking Postitive 1.87
EB virus Postitive - (Notel)
HLA-DQB1*0301 Postitive 2.79
HLA-DQB1*0602 Negative 0.55
CTP2E1 - C2/C2 Postitive 2.90
E-cadherin (-160C—A) Negative 0.2
p53 (codon 72) nil -
GST-T1 nil -
GST-M1 nil -
IL-1 nil -
IL-4 nil -
IL-10 (-1082) Postitive 2.29
TNF-a (-308) Postitive 3.0 (Note 1)

Notel: mainly restricted to Epstein-Barr-virus-associated gastric cancer
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