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中 文 摘 要 
 
胃癌為全世界第二常見惡性腫瘤，在台灣則每年有 2000 以上患者死於

胃癌，佔癌症死因第四位。胃癌致病機轉複雜且主要經由遺傳敏感性和環境

因子交互作用。過去多數研究著重於胃癌環境危險因子，有不少報告指出幽

門桿菌感染和抽煙為主要致病因素，但是只有少數暴露這些因子的人得到胃

癌，而且最近新的証據也顯示個體的遺傳因子也佔重要角色，更精確而言是

宿主對環境因素的反應，而非細菌和環境因子本身，是造成較易或較不易發

生胃癌的主因。 
在胃癌的多步驟改癌過程中，胃發炎是胃癌發生的必經之路。因此誘使

和調控發炎反應的因子可能在預後的決定上有關鍵作用，而遺傳因子和其它

的環境因子也可能是透過胃炎的層次來影響。在此觀點中，cytokines 和
chemokines 由於本身在微生物免疫和發炎反應有一定角色，是最有可能控
制胃炎預後的主要因子。故假設不同促發炎和抗發炎 cytokines 間的平衡決
定了胃炎的後果，而胃癌可能是由不同 cytokine基因的表現增加和減少組合
成特定的 cytokine環境下產生。 
幽門桿菌和抽煙皆能誘發胃的 cytokine和 chemokine表現。而不同個體

間 cytokine產生能力差異頗大。這種個體差異主要是由於 cytokine基因上的
單核甘酸多形性(SNPs)造成。因此，個體在基因(或 transcription)層次上所導
致的不同 cytokine反應或許可解釋對感染或環境毒素的個體敏感性的差異。
這些發現促使吾人得以探討 cytokines,chemokines和其受体等免疫調控主要
分子的 SNPs 在個人胃癌相對危險的角色。最近兩個研究也指出 IL-1β的
SNPs 與胃癌危險性有關。雖然如此，由於基因型受種族影響，這些研究必
須考慮種族的差異性而有所不同，而且基因－基因和基因－環境的交互作用

在這些研究中也付之闕如。 
在第一年的計劃裏，吾人收集 220例胃癌及 230例健康對照，抽取白血

球 DNA，分析 TNF-α，IL-1，IL-4和 IL-10等基因上的 11處多型性(表一)，
並將基因型與 H. pylori感染和抽煙等環境因子比較，結果顯示 H. pylori感染 
[odds ratio (OR) 1.7, 95% confidence interval (CI) 1.19~2.56]，抽煙 
(OR:2.02, 95% CI 1.38~2.95)和高 IL-10 製造基因型  (OR:2.67, 95%ci 
1.29~5.50)明顯增加胃癌發生的危險性。進一步分析不同亞型發現瀰漫型胃
癌 (OR:1.64, 95%CI 1.01~2.61)或賁門癌 (OR:2.44, 95%CI 1.13~2.67)與
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IL-4 (-590)的 CT/CC 基因型有關，而高 IL-10 基因型則與賁門癌(OR:3.21, 
95% CI 1.06~9.73)或進行性胃癌(OR:2.29, 95%CI 1.14~2.52)有關，至於
IL-1和 TNF-α基因型則和胃癌危險性無關。以迴歸分析則顯示 H. pylorh感
染(OR:1.7, 95%CE 1.14~2.52)，抽煙(OR:1.81, 95%CI 1.27~2.96)和 IL-10
基因型(OR:2.54, 95%CI 1.24~5.61)為胃癌發生的獨立危險因子。上述結果
明白顯示胃癌的發生受到宿主和環境因子等共同影響。 
在第二年的計劃裏，利用 cDNA microarray分析不同菌株(潰瘍、胃癌、

淋巴瘤)對上皮細胞的基因表現影響，初步已發現一些重要基因的改變在不同
幽門螺旋桿菌疾病有所不同。另外，持續收集的病案與對照例數已超過 250
對。而在已知基因多型性的分析方面，吾人則進行 TNF-α(-238, -308, -857, 
-863, -1031)，TNF-α受器基因 TNFR1(-383)及 TNFR2(codon 196)，
CD14(-159)與 Toll-like receptor 4(TLR4 Asp299Gly, Thr399ILe)，和
IL-8(-251)等基因多型性的對照病例研究，發現 TNF-α –857C→T與胃黏膜
相關淋巴瘤的危險性有關(OR=0.33，95%CI：0.15~0.75)，但與胃癌則並無
相關性，這些結果顯示胃癌與胃黏膜相關淋巴瘤致病機轉上之明顯不同。 
在第三年的計劃裏，吾人將收集 300例不同表現型胃癌的病例以做為進

一步分析之用，並利用 cDNA microarray之結果，探討具 biologic significance
且為 novel的 candidate gene多形性於宿主敏感性之角色。 

 
 
關鍵詞：胃癌，幽門螺旋桿菌，基因型，宿主易感性 
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 Abstract 
 
Gastric cancer (GC) is the second most common malignancy in the 

world. In Taiwan, GC remains the fourth leading cause of cancer death with 
more than 2000 persons dying of this devastating disease annually. The 
pathogenesis of GC is complex and consists of two interacting elements: 
genetic susceptibility and environment factors. In the past decades, much 
attention has been paid to the environmental risks of GC. Considerable 
evidence has pointed out that H. pylori infection and smoking are among the 
major determinants of GC. However, only a small portion of patients 
exposed to environmental stimuli develop GC. Recently, new evidence has 
emerged suggesting that host genetic factors also play a critical role. 
Specifically, the host response to environmental triggers, rather than 
bacteria or environmental factors per se, may confer susceptibility to or 
protection against GC. 

In the multistage model of gastric carcinogenesis, gastric inflammation 
is a prerequisite for the development of GC. Therefore, factors involved in 
initiation and regulation of the inflammatory responses may play a pivotal 
role in determining outcomes and genetic factors, like various H. pylori 
strains or environmental toxins, may operate at the level of gastric 
inflammation. In this respect, the intrinsic role of cytokines and chemokines 
as modulators of anti-microbial immunity and inflammatory responses 
makes them attractive candidates as a key regulator influencing the 
outcome of gastritis. It was assumed that the critical balance between pro- 
and anti-inflammatory cytokines would dictate the outcomes of gastric 
inflammation and development of GC might be facilitated in a permissive 
cytokine environment by combination of different unregulated or down 
regulated cytokine gene expression. 

Both H. pylori infection and cigarette smoking could induce cytokine 
and chemokine expression in the stomach. The in vitro maximal capacity to 
produce different cytokines varies among different individuals. Such 
inter-individual differences can be attributed to single nucleotide 
polymorphisms (SNPs) in the coding or promoter regions of cytokine genes. 
SNPs may affect the overall expression and secretion of cytokines. 
Therefore, different host cytokine responses determined at the genetic 
(transcription) level may explain why there is a variety of individual 
susceptibility to a given microbial infection or environmental toxins. These 
developments allow us the opportunity to investigate the role of SNPs in key 
immunoregulatory molecules-cytokines, chemokines, and their receptors on 
the relative risk of GC for a given individual. Two recent studies have indeed 
provided evidence that SNPs of IL-1β are associated with the risk of GC. 
However, such study was performed mainly in Caucasians and the 
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genotype status varies greatly between different ethnic backgrounds. 
Furthermore, studies concerning gene-environment and gene-gene 
interactions remain lacking. 

In the first year grant period, we analyzed 11 functional polymorphisms 
in tumor necrosis factor-α  (TNF-α ), interleukin (IL)-1, IL-4 and IL-10 
genes (Table 1) in 220 Taiwanese Chinese with GC and in 230 healthy 
controls. The risk of genotype was adjusted with confounding environmental 
risks. Our results revealed that the frequency of Helicobacter pylori infection 
[odds ratio (OR) 1.7, 95% confidence interval (CI) 1.19~2.56], cigarette 
smoking (OR:2.02, 95%CI 1.38~2.95) and high IL-10 producer genotype 
(OR:2.67, 95%CI 1.29-5.50) was significantly increased in the entire GC 
patients. Among different subtypes of GC, a higher risk of developing diffuse 
type (OR:1.64, 95%CI 1.01~2.67) or cardia cancer (OR:2.44, 95%CI 
1.13~2.67) was observed for the CT/CC genotype of IL-4 at the 
position –590, whereas the high IL-10 producer genotype was significantly 
linked with the risk of cardia cancer (OR:3.21, 95%CI 1.06-9.73) or 
advanced stage (OR:2.29, 95%CI 1.12-4.64). No association was noted 
between GC and controls in the distribution of IL-1 and TNF-α genotypes. 
Logistic regression analyses revealed that H. pylori infection (OR:1.7, 
95%CI 1.14~2.52), cigarette smoking (OR:1.87, 95%CI 1.27-2.96) and IL-10 
genotype (OR:2.54, 95%CI 1.24~5.61) are independent risks for GC. 
Independent efects of IL-10 genotype, H. pylori infection and cigarette 
smoking indicate that carcinogenesis of GC is influenced by a variety of host 
and environmental factors. 

In the second year grant period, analyses of gene expression in AGS 
induced by different strains of H. pylori has been performed by cDNA 
microarray. We have found some differences among bacterial strains from 
various disease (ulcer vs. cancer vs. maltoma). In addition, case and control 
enrollment keeps continuing and is more than 250 in numbers. Genetic 
polymorphisms in TNF-α (-238, -308, -857, -863, -1031), TNFR1 (-383), 
TNFR2 (cadon 196), CD14 (-159), TLR4 (Asp299 Gly and Thr 399 Ile) and 
IL-8 (-251) have been investigated in GC, maltoma and controls. Our results 
demonstrated TNF-α –857 C→T was significantly underrepresented in 
maltoma compared to controls (6.4% vs. 14.3%, p=0.018), conferring a 
3-fold decreased in risk (OR=0.33, 95%CI 0.15-0.75). Comparison of allele 
frequencies between GC and controls failed to show any statistical 
significance. The differences in genetic background as well as divergent 
clinicopathologic features between GC and multoma supports the notion 
that fundamental mechanistic differences exist in these 2 well-defined H. 
pylori-associated maliguancies. 

In the third year grant period, we will collect at least 300 cases of GC 
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with different but well-characterized phenotypes for further genotypic 
analyses. The novel genes with biologic significance in H. pylori-associated 
diseases disclosed by cDNA microarray will be tested for their roles in host 
susceptibility of gastric carcinogenesis. 
 
  
Keywords: Gastric cancer, Helicobacter pylori, Genotype, Host Susceptibility 
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Table I. Primer sequences and methods used for detection of cytokine gene polymorphisms 
 

Gene Primers PCR condition Detection method 

 

TNF-α(-238,-308) 5’-CAAACACAGGCCTCAGGACTC-3’ 95℃ 40s direct sequencing with 
 5’-AGGGAGCGTCTGCTGGGCTG-3’ 65℃ 1min primer 5’-TCTGGAAGTT 
  72℃ 30s AGAAGGAAAC-3’ 
  35 cycles 
 
TNF-α 5’-GCTTGTGTGTGTGTGTCTGG-3’ 94℃ 1min Direct sequencing with primer 
(-857,-863, -1031)   5’-TGTGGCCATATCTTCTTAAA-3’ 
 5’-GGACACACAAGCATCAAGG-3’ 55℃ 2min 
  72℃ 3min 
 
TNFR1 (-383) 5’-TTATTGCCCCTTGGTGTTTGGTTG-3’ 95℃ 30sec BgIII digestion, 
  65℃ 30sec 
 5’-GGAGGGGAAGAGTGAGGCACTGTT-3’ 72℃ 30sec 2.5% agarose 
  35 cycles gel electrophoresis 
TNFR2 (codon 196) 5’-ACTCTCCTATCCTGCCTGCT-3’ 95℃ 30sec NlAIII digestion 
 5’-TTCTGGAGTTGGCTGCGTGT-3’ 72℃ 30sec 4% agarose 
  35 cycles gel electrophoresis 
IL-1β(-31,-511) 5’-CTCAGAGGCTCCTGCAATTG-3’ 95℃ 45s direct sequencing with 
 5’-AGATAAGCAGTATCCATTCCC-3’ 55℃ 1min primer 5’-TCGTTCTGCAG 
  72℃ 1min TTGATGTCCA-3’ 
  35 cycles 
 
IL-1RN (intron 2 VNTR) 5’-CTCAGCAACACTCCTAT-3’ 95℃ 1min size fractionation in 2.5%  
 5’-TCCTGGTCTGCAGGTAA-3’ 58℃ 1min agarose gel electrophoresis 
  72℃ 1min  
  35 cycles 
 
IL-4(-590) 5’-ACTAGGCCTCACCTGATACG-3’ 95℃ 30s Bsm FI digestion, 6% 
  55℃ 30s 
 5’-GTTGTAATGCAGTCCTCCTG3’ 72℃ 30s polyacrylamide gel 
  35 cycles electrophoresis 
 
IL-4R (Ile50 Val) 5’-GGCAGGTGTGAGGAGCATCC-3’ 95℃ 30s Rsa I digestion, 3% agarose & 
  55℃ 30s  
 5’-GCCTCCGTTGTTCTCAGGTA-3’ 72℃ 1min 1% NuSieve agarose gel 
  35 cycles  electrophoresis 
 
IL-4R(Q576R) 5’-GCCCCCACCAGTGGCTACC-3’ 94℃ 30s Msp I digestion, 6% 
  55℃ 30s 
 5’-GCCTTGTAACCAGCCTCTCCT-3’ 72℃ 1min polyacrylamide gel 
  40 cycles electrophoresis 
IL-10(-592,-819,-1082) 5’-ATCCAAGACAACACTACTAA-3’ 94℃ 40s direct sequencing with 
 5’-TAAATATCCTCAAAGTTCC-3’ 54℃ 45s primer 5’-TAAATATCCTCA 
  72℃ 30s AAGTTCC-3’ 
  35 cycles and 5’-TTGGCCTTAGAG 
   TTTCTTTT-3’ 



 7

參 考 文 獻 
  

 
1. Fuchs CS, Mayer RJ. Gastric carcinoma. N Engl J Med 1995; 

333:32-41. 

2. Wu MS, Lin JT, Lee WJ, Yu SC, Wang TH. Gastric cancer in Taiwan. 
J Formos Med Assoc 1994; 93:S77-S89. 

3. Correa P. Human gastric carcinogenesis: a multistep and multifactorial 
process. Cancer Res 1992; 52:6735-6740. 

4. Huang JQ, Sridhar S, Chen Y, Hunt R. Metanalysis of the relationship 
between Helicobacter pylori seropositivity and gastric cancer. 
Gastroenterology 1998;114:1169-1179. 

5. Parkin DM, Bray FI, Devesa SS. Cancer burden in the year 2000. The 
global picture. Eur J Cancer 2001;37:S4-S66. 

6. Palli D, Masala G, Russo A, Saieva C, Bazzoli F. When enthusiasm is 
infectious. Gastroenterology 2000;119:274-275. 

7. Blaser MJ, Perez-Perez GI, Kleanthous H, Cover TL, Peek RM, Chyou 
PH, Stemmermann GN, Nomura A. Infection with Helicobacter pylori 
strains possessing cag A associated with an increased risk of 
developing adenocarcinoma of the stomach. Cancer Res 
1995;55:2111-2115. 

8. Parsonnet J, Friedman GD, Orentreich N, Vogelman H. Risk for 
gastric cancer in people with CagA positive or CagA negative 
Helicobacter pylori infection. Gut 1997;40:297-301. 

9. Yang JC, Wang TH, Wang HJ, Kuo CH, Wang JH, Wang WC. Genetic 
analysis of the cytokine-associated gene and the vacuolating toxin 
gene in Helicobacter pylori strains isolated from Taiwanese patients. 
Am J Gastroenterol 1997;92:1316-1321. 

10. Sakagami T, Dixon M, O’Rourke J, Howlett R, Alderuccio F, Vella J, 
Shimoyama T, Lee A. Atrophic gastritis changes in both Helicobacter 
felis and Helicobacter pylori infected mice are host dependent and 
separate from antral gastritis. Gut 1996;39:639-648. 

11. Moss SF, Sordillo EM, Abdalla AM, Makarov V, Hanzley Z, 
Perez-Perez GI, Blaser MJ, Holt PR. Increased gastric epithelial cell 
apoptosis associated with colonization with cagA+ Helicobacter pylori 
strain. Cancer Res 2001;61:1406-1411. 



 8

12. Malaty H, Engstrand L, Pedersen N, Graham DY. Helicobacter pylori 
infection: genetic and environmental influences. Ann Intern Med 
1994;120:982-986. 

13. Magnusson PKE, Enroth H, Eriksson I, Held M, Nyren D, Engstrand L, 
Hansson LE, Gyllensten UB. Gastric cancer and human leukocyte 
antigen: distinct DQ and DR alleles are associated with development 
of gastric cancer and infection by Helicobacter pylori. Cancer Res 
2001;61:2684-2689. 

14. Nedrud JG, Czinn SJ. Host, heredity and Helicobacter. Gut 
1999;45:323-324. 

15. Ernst P. The role of inflammation in the pathogenesis of gastric 
cancer. Aliment Pharmacol Ther 1999;13:13-18. 

16. Crabtree JE. Gastric mucosal inflammatory responses to H. pylori. 
Aliment Pharmacol Ther 1996;10 (suppl 1):29-37. 

17. El-Omar EM. The importance of interleukin 1β in Helicobacter pylori 
associated disease. Gut 2001;48:743-747. 

18. Imanishi J. Expression of cytokines in bacterial and viral infections 
and their biochemical aspects. J Biochem 2000;127:525-530. 

19. Berg DJ, Lynch NA, Lynch RG, Lauricella DM. Rapid development of 
severe hyperplastic gastritis with gastric epithelial dedifferentiation in 
Helicobacter felis-infected IL-10 (-/-) mice. Am J Pathol 
1998;152:1377-1386. 

20. Mohammadi M, Nedrud J, Redline R, Lycke N, Czinn SJ. Murine CD4 
T-cell response to Helicobacter infection: TH1 cells enhance gastritis 
and TH2 cells reduce bacterial load. Gastroenterology 
1997;113:1848-1857. 

21. Shimoyama T, Everett SM, Fukuda S, Axon AT, Dixon MF, Crabtree 
JE. Influence of smoking and alcohol on gastric chemokine mRNA 
expression in patients with Helicobacter pylori infection. J Clin Pathol 
2001;54:332-334. 

22. Westendsop RG, Langermans JA, Huizinga TW, Elouali AH, Verweij 
CL, Boomsma DI, Vandenbrouke JP. Genetic influence on cytokine 
production and fatal meningococcal disease. Lancet 
1997;349:170-173. 

23. Hogan CM, Hammer SM. Host determinants in HIV infection and 
disease. Ann Intern Med 2001;134:978-996. 



 9

24. Thio CL, Thomas DL, Carrington M. Chronic viral hepatitis and the 
human genome. Hepatology 2000;31:819-827. 

25. El-Omar EM, Chow WH, Rabkin CS. Gastric cancer and H. pylori: 
Host genetics open the way. Gastroenterology 2001;21:1002-1004. 

26. El-Omar EM, Carrington M, Chow WH, McColl KEL, Bream JH, 
Young HA, Herrera J, Lissowska J, Yuan CC, Rothman N, Lanyon G, 
Martin M, Fraumeni JF, Jr., Rabkin CS. Interleukin-1 polymorphisms 
associated with increased risk of gastric cancer. Nature 
2000;404:398-402. 

27. Machado JC, Pharoah P, Sousa S, Carvalho R, Oliveira C, 
Figueiredo C, Amorim A, Seruca R, Caldas C, Carneiro F, 
Sobrinho-Simoes M. Interleukin-1 β  and interleukine 1RN 
polymorphisms are associated with increased risk of gastric 
carcinoma. Gastroenterology 2001;121:823-829. 

28. Kunstmann E, Epplen C, Elitok E, Harder M, Suerbaum S, Peitz U, 
Schmiegel W, Epplen JT. Helicobacter pylori infection and 
polymorphisms in the tumor necrosis factor region. Electrophoresis 
1999;20:1756-1761. 

29. Stadtlander CT, Waterbor JW. Molecular epidemiology, pathogenesis 
and prevention of gastric cancer. Carcinogenesis 
1999;20:2195-2208. 

30. Kato S, Onda M, Yamada S, Matsuda N, Tokunaga A, Matsukwa N. 
Association of the interlecukin-1 beta genetic polymorphism and 
gastric cancer risk in Japanese. J Gastroenterol 2001;36:696-699. 

31. Tseng LH, Chen PJ, Lin MT, Shau WY, Chuang SM, Martin PJ, 
Hansen JA. Single nucleotide polymorphisms in intron 2 of the 
human intereukin-1 receptor antagonist (IL-1 Ra) gene: further 
definition of the IL-1β and IL-1 Ra polymorphisms in North American 
Caucasians and Taiwanese Chinese. Tissue Antigens 
2001;57:318-324. 

32. Manger ID, Relman DA. How the host sees pathogens: global gene 
expression responses to infection. Curr Opin Immunol 
2000;12:215-218. 

33. Cummingo CA, Relman DA. Using DNA microarrays to study 
host-microbe interactions. Emerg Infect Dis 2000;6:513-525. 

34. Chen JJ, Peck K, Hong TM, Yang SC, Sher YP, Shih JY, Wu R, 
Chen JL, Roffler SR, Wu CW, Yang PC. Global analysis of gene 



 10

expression in invasion by a lung cancer model. Cancer Res 
2001;61:5223-5230. 

35. Wu MS, Shun CT, Wang HP, Sheu JC, Lee WJ, Wang TH, Lin JT 
Genetic alterations of gastric cancer relation to histological subtypes, 
tumor stage, and Helicobacter pylori infection. Gastroenterology 
1997;112:1457-1465. 

36. Wu MS, Lee WC, Shun CT, Wang HP, Lee WJ, Sheu JC, Lin JT 
Clinicopathologic significance of altered loci of replication error and 
microsatellite instability associated mutations in gastric cancer. 
Cancer Res 1998;58:1494-1497. 

 

已發表或投稿之論文 

 

1. Wu MS, Wu CY, Chen CJ, Lin MT, Shun CT, Lin JT. Interleukin-10 
genotypes associated with the risk of gastric carcinoma in Taiwanese 
Chinese. Int J Cancer 2003;104:617-623. 

2. Wu MS, Chen CJ, Lin JT. Genetic alterations and polymorphisms in gastric 
cancer. J Formos Med Assoc 2003;102:447-458. 

3. Wu MS, Chen LC, Shun CT, Huang SP, Chiu HM, Wang HP, Lin MT, 
Cheng AL, Lin JT. Promoter polymprphisms of tumor necrosis factor-α 
are associated with risk of gastric mucosa-associated lymphoid tissue 
lymphoma. Int J Cancer 2004;110:695-700. 

4. Wu MS, Cheng TY, Shun CT, Lin MT, Chen LC, Lin JT. Functional 
polymorphisms of CD14 and toll-like receptor 4 in Taiwanese Chinese with 
Helicobacter pylori-related gastric malignancies. (Submitted). 

5. Chang YT, Wu MS, Chang YC, Yang PC, Chen CC, Lin JT. Distinct gene 
expression profiles in gastric epithelial cells induced by different clinical 
isolates of Helicobacter pylori-implication of bacteria and host interaction in 
gastric carcinogenesis. (Submitted) 


