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Abstract

Objectives: Gallbladder carcinoma (GBC) is highly aggressive neoplasm which arises in the background of
gall stones and inflammation. GBC affects women 2-3 times more frequently than men. Pro-inflammatory TNFA
and IL6 gene polymorphism has been associated with various inflammatory diseases. The aim of this study was
to investigate whether TNFA -308 (G/A) and IL6 -174 G/C polymorphisms within flanking region of the genes
are associated with GBC susceptibilityMethods: The promoter polymorphisms were genotyped using PCR-
RFLP in 200 healthy subjects and 124 GBC patientResults: Frequency distribution of TNFA -308 (G/A) and
IL6 -174 G/C were not significantly different in GBC patients in comparison to healthy controls. However,
frequency of TNFA -308 (G/A) polymorphism in female GBC patients without gallstone were significantly different
(p-value=0.006) when compared to healthy female subjects (OR=3.054; 95% CI=1.39-6.&)nclusion: These
results suggest that TNFA -308 (G/A) polymorphism may influence the susceptibility of female gender gallbladder
cancer in absence of gallstones while IL6 -174 G/C polymorphism does not seem to be playing significant role in
the susceptibility to gallbladder cancer.
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Introduction inflammatory mediators are responsible for their
development and strong evidences support the genetic
Gallbladder cancer (GBC) is a highly malignantbasis for the susceptibility to tumor development
neoplasm with poor prognosis, and most cases arf@lacarthur et al., 2004). Cytokines which are local
diagnosed at an advanced stage (Chianale et al., 199@)ediators of inflammatory immune response have been
GBC affects women 2—-6 times more frequently than mefound to affect gallbladder epithelial cell absorptive
(Lazcano-ponc et al., 2001). Epidemiological studies havéunction, similar to the proinflammatory agents LPS and
revealed worldwide geographical, ethnic and culturaPGE2 (Robert et al., 2000).
variation in the incidence of gallbladder cancer (Diehl et  Pro-inflammatory cytokine TNF plays an important
al., 1983; Bamba et al., 1988). In India, the incidence ofole in cell proliferation, differentiation and apoptosis.
gallbladder carcinoma is very high in the north IndianTNFA gene consists of four exons and three introns
populations as compared with south India (ICMR, 1996)mapped on chromosome 6p21.3. The most reported
The highest incidence rate of GBC is up to 23 per 100,00promoter region polymorphism of TNFA -308 G to A
for women from North India. substitution has been found to be associated with
Gallbladder cancer is multi-factorial disease andsusceptibility to a number of inflammatory diseases
associated risk factors identified so for includeincluding various cancers such as cervical (Goven et al.,
cholelithiasis, obesity, reproductive factors, chronic2006), lung (Shih et al., 2006), bladder (Nonomura et
infection and environmental exposure to specifical., 2006) and breast (Azmy et al., 2004). Functionally,
chemicals (Lazcano-Ponc et al., 2001). However, there igire allele of this polymorphism (A) increases the
very limited information about the molecular pathogenesigroduction of TNFA (Wilson et al., 1992).
involved in gallbladder cancer development (Wistuba et IL6, a phosphorylated glycoprotein containing 185
al., 2004). Gallstones and subsequent inflammatorgmino acids, is a pleiotropic cytokine involved in different
changes are believed to be important risk factors for GBGhysiologic and pathophysiologic processes such as
Chronic inflammation predisposes to the development aihflammation, bone metabolism, synthesis of C-reactive
various forms of cancer which indicates that localprotein, and carcinogenesis (Asschert et al., 1999; Diel et
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al., 2002). The human IL-6 gene (IL6) is mapped tgpolymorphism (Marsh et al., 2003). Cycling was
chromosome 7p21-24 (Bowcock et al., 1988). Theerformed as follows: a pre PCR step of 5 min denaturation
common IL6-174 G/C polymorphism has also been showat 94°C followed by 35 cycles of denaturation at 94°C for
to influence in vivo protein expression by reducing30 sec, annealing at 59°C for 30 sec, extension at 72°C for
transcription rates (Jones et al., 2001; Vickers et al., 2002)0 sec, and final extension at 72°C for10 min. Resulting
Belluco et al., (2003) demonstrated that circulating IL-8PCR products of 117 bp was subjected to restriction
levels are significantly higher in 1L6-174 G/G digestion with Ncol (New England Biolabs Inc. Beverly,
homozygotes with colon cancer compared with carrierMA, USA) in a 10l digestion mixture at 37°C for
of a C allele, and correlated significantly with the presencevernight. The restriction enzyme digestion resulted in 3
of hepatic metastases. different sizes of polymorphic DNA fragments: GG (117
Long standing gallstones are generally present in 65p), GC (117+97 +20 bp) and CC (97 +20 bp) which were
80% patients of gallbladder cancer where 1~3% patientenotyped by 15% nondenaturing polyacrylamide gel
of gallstone disease may develop gallbladder canceglectrophoresis and ethidium bromide staining.
Gallstones might cause direct mechanical irritation to the
surrounding mucosal surface leading to delayed dit6 -174 G/C Polymorphism
incomplete emptying with subsequent bile stasis and Polymorphism analysis was performed according to
dilation of the gallbladder, which predisposes to chroniprotocols based on the tetra-primer amplification refractory
inflammation. In addition, chronic infection and mutation system (ARMS)-polymerase chain reaction
subsequent inflammation Balmonella typhiSalmonella  (PCR) (Ye et al., 2001) using two primer pairs to amplify
paratyphi Helicobacter pylorandHelicobacter bilishave  the two alleles of SNP, respectively, in a single PCR
also been implicated as aetiological factors for GBC (Dutteeaction. The PCR primers used were forward inner primer
et al., 2000; Leong et al., 2002; Randi et al., 2006). OYG allele) 5-GCACTT TTCCCC CTAGTTG TGTCTT
aim of this study was to investigate whether TNFA-308GCCG-3’, reverse inner primer (C allele) 5'-
A and IL6 -174 G/C polymorphisms modulate the risk SATTGTGCAATGTGACGTCCTTTAGCTTG-3’,

gallbladder cancer. forward outer primer 5-GACTTC AGCTTT ACTC
TTTGTCAAGACA-3’ and reverse outer primer 5’-

Materials and Methods GAATGAGCCTCAGACATCTCCAGTCCTA-3'. Each
PCR reaction was performed in a total volume ofill5

Subjects containing 100 ng genomic DNA, 10 pmol of each inner

The present case control study comprised 12g4rimer, 1 pmol of each outer primer; 204
consecutive cases of histopathological or cytologicallgleoxynucleoside triphosphate, 2181 MgCI2 and 2.5U
proven GBC from Department of Gastroenterology andag DNA polymerase in the buffer supplied by the
Gastro-surgery of Sanjay Gandhi Post Graduate Institutaanufacturer (Bangalore Genei, Bangalore India). PCR
of Medical Sciences Lucknow, UP (India). The clinicalcycling conditions for the assay were 95°C for 2 min,
profile of patients was based on hospital investigationgollowed by 35 cycles of touchdown reactions at 950C
Staging of cancer was documented according to Americdor 1 min and 72°C for 1 min for the first cycle, decreasing
Joint Committee on Cancer (Misra et al., 2003). Atotal oby 1°C per cycle until annealing temperature reached to
124 GBC patients were enrolled which consists of 453°C and then continuing at 63°C in the annealing step of
males and 79 females. Out of 124 cases, 65 GBC patierite remaining cycles with extension at 72°C for 1 min and
had gallstones. A total of 200 age and sex matched healthyfinal extension step at 72°C for 5 min. After PCR
subjects were recruited from staff of our Institute and thamplification, a ul aliquot of PCR products was resolved
unrelated persons visiting the hospital for minor medicaby 15% non-denaturing polyacrylamide gel electrop
or surgical problems The inclusion/exclusion criteriahoresis and visualized by ethidium bromide staining.
demographic profile and clinical characteristics of the
subjects were same as described earlier (Pandey et &uyality control
2006). After obtaining informed consent, all individuals  Twenty per cent of samples from both patients and
were personally interviewed for information on theircontrols were re-genotyped by other laboratory personnel
ethnicity, food habits, occupation, drinking and tobaccand no discrepancy in genotyping was noticed.
usage. The study was approved by the Ethical Committee

of our Institute. Statistical Analysis
The sample size was calculated by using Quanto
Genomic DNA Isolation versionl.l software with 80% statistical power.

Five ml blood samples were collected from normabDifferences in genotype frequencies between GBC and
healthy subjects and GBC patients in EDTA vials and keftealthy subjects were assessed by chi-square test or
frozen till DNA extraction. The genomic DNA was Fisher's exact test. To examine Hardy-Weinberg
isolated from peripheral blood using salting out methoequilibrium, a goodness of f{2 test was used. Age and

(Miller et al., 1988). sex are the significant covariates for the GBC so, age and
sex adjusted odds ratio (OR) and 95% confidence interval
TNFA-308 G/A Polymorphism (Cl) associated with the putative at-risk TNFA and IL6

TNFA-308 G/A polymorphism were analyzed by loci were calculated by unconditional logistic regression
polymerase chain reaction- restriction fragment lengtlanalysis. The significant association was considered when
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Table 1. Frequency Distribution of Genotypes/ Alleles of TNFA -308G/A Polymorphism in GBC Patients and
Healthy Subjects

Genotypes/ Alleles Healthy subjects GBC p- value Adjusted OR
n=200 (%) n=124 (%) (95% ClI)
GG 153 (76.5) 97 (78.2) - 1 (Reference)
GA 41 (20.5) 22 (17.7) 0.827 0.94 (0.52-1.70)
AA 6 (3.0 5 (4.0) 0.555 1.47 (0.41-5.29)
*G 346 (86.5) 216 (87.1) 0.979 1 (Reference)
*A 54 (13.5) 32 (12.9) 0.979 1.01 (0.62-1.63)
Males n=82 n=45
GG 53 (64.6) 35 (77.8) - 1 (Reference)
GA 26 (31.7) 9 (20.0) 0.192 0.55 (0.23-1.35)
AA 3 (3.7) 1 (2.2) 0.578 0.52 (0.05-5.23)
*G 130 (79.3) 79 (87.8) - 1 (Reference)
*A 34 (20.7) 11 (12.2) 0.093 0.53 (0.25-1.13)
Females n=118 n=79
GG 100 (84.7) 62 (78.5) - 1 (Reference)
GA 15 (12.7) 13 (16.5) 0.279 1.58 (0.68-3.64)
AA 3 (2.5 4 (5.1) 0.268 2.68 (0.47-15.31)
*G 216 (91.5) 137 (86.7) - 1 (Reference)
*A 20 (8.5) 21 (13.3) 0.067 1.90 (0.96-3.76)

* Number of chromosomes

p-value is < 0.05. All analyses were performed using th@olymorphism namely TNFA -308 (G/A) and IL6 -174G/
SPSS statistical analysis software, version 11.5 (SPSE, to show whether these two polymorphisms modulate

IL, USA). the risk of gallbladder cancer or not. The role of pro-
inflammatory and immuno-modulatory cytokine tumour
Results and Discussion necrosis factor (TNF) and interleukin-6 (IL6) is

established in the pathogenesis of chronic inflammatory
The mean age SD of GBC patients and healthy diseases (Lee at al., 2006; Skyora et al., 2006). The
subjects were 49:49.34 and 50.& 11.4. Gallstones were frequencies of polymorphic alleles of TNFA -308 (G/A)
present in 52.4 % of GBC patients. Tobacco usage eith@nd IL6 -174G/C were consistent with the Hardy-
by smoking or chewing was present in 18 GBC patient§Veinberg equilibrium in our healthy subject population.
and alcohol usage was reported by 6 patients. Most of the In this case-control study, the frequency distribution
patients were in advanced stages of cancer (stage 3 apdTNFA -308 (G/A) polymorphism was almost similar
stage 4). between GBC patients and healthy subjects at genotype
In this preliminary study, we studied two and allele levels. However, after segregation of patients

Table 2. Frequency Distribution of Genotypes and Alleles of TNFA -308G/A Polymorphism Based on Gender
in GBC Patients Stratified with Presence and Absence of Gallstones and Healthy Subjects

Genotype/ Healthy GBC p-value Adjusted OR GBC with p- value Adjusted OR

Allele Subjects (95% CI) gallstone (95% CI)
n=200 (%) n=59 (%) n=65 (%)

GG 153 (76.4) 43 (72.9) - 1 (Reference) 54 (83.1) - 1 (Reference)

GA 44 (22.1) 12 (20.3) 0.743  0.13 (0.54-2.40) 10 (15.4) 0.489 0.78 (0.35-1.73)

AA 3 (15 4 (6.78) 0.128  2.88 (0.74-1.39) 1 (0.15) 0.553 0.56 (0.06-4.97)

G* 350 (87.4) 98 (83.1) - 1 (Reference) 118 (90.8) - 1 (Reference)

A* 50 (12.6) 20 (16.9) 0.251  1.40 (0.79-2.49) 12 (9.2) 0.270 0.68 (0.34-1.35)

Males n=82 n=26 n=19

GG 62 (75.0) 20 (76.9) - 1 (Reference) 15 (78.9) - 1 (Reference)

GA 18 (21.9) 5 (19.2) 0.355 0.59 (0.19-1.80) 4 (21.1) 0.217 0.46 (0.13-1.59)

AA 2 (3.1 1 (3.8) 0.989 0.98 (0.10-0.11) 0 (0.0 0.999 --

G* 142 (85.9) 45 (86.2) - 1 (Reference) 34 (89.5) - 1 (Reference)

A* 22 (14.1) 7 (13.5) 0.341 0.65 (0.27-1.58) 4 (10.5) 0.075 0.36 (0.11-1.11)

Females n=118 n=33 n=46

GG 91 (77.1) 23 (69.7) - 1 (Reference) 39 (84.8) - 1 (Reference)

GA 26 (22.1) 7 (21.2) 0.121  2.24 (0.81-6.24) 6 (13.0) 0.761 1.18 (0.41-3.35)

AA 1 (0.8) 3 (91) 0.060 5.97 (0.93-8.56) 1 (2.20) 0.936 1.11 (0.10-2.77)

G* 208 (88.2) 53 (80.3) - 1 (Reference) 84 (91.3) - 1 (Reference)

A* 28 (11.8) 13 (19.7) 0.006  3.054 (1.39-.72) 8 (8.70) 0.668 1.22 (0.50-2.97)

* Number of chromosomes
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Table 3. Frequency Distribution of Genotypes/ Alleles of IL-6 -174G/C Polymorphism in GBC Patients and
Healthy Subjects

Genotypes/ Healthy subjects GBC p- value Adjusted OR
Alleles n=200 (%) n=124 (%) (95% ClI)

GG 153 (76.4) 97 (78.2) - 1 (Reference)
GC 44 (22.1) 25 (20.2) 0.693 0.89 (0.49-1.60)
CcC 3 (1.50) 2 (1.6) 0.660 0.60 (0.06-5.90)
*G 350 (87.4) 219 (88.3) 1 (Reference)
*C 50 (12.6) 29 (11.7) 0.590 0.87 (0.51-1.47)
Males n=82 n=45

GG 62 (75.0) 36 (80.5) - 1 (Reference)
GC 18 (21.9) 9 (19.5) 0.800 0.88 (0.633-2.38)
CcC 2 (3.1) 0 (0) 0.999 0 (0)

*G 142 (85.9) 81 (90.2) - 1 (Reference)
*C 22 (14.1) 9 (9.8 0.381 0.67 (0.27-1.64)
Females n=118 n=79

GG 91 (77.1) 61 (77.1) - 1 (Reference)
GC 26 (22.1) 16 (20.5) 0.711 0.87 (0.41-1.83)
CcC 1 (0.8) 2 (24 0.767 1.53 (0.09-25.82)
*G 208 (88.2) 138 (87.3) 1 (Reference)

*C 28 (11.8) 20 (12.7) 0.839 0.933 (0.48-1.82)

*Number of chromosomes

Table 4. Frequency Distribution of Genotypes and Alleles of IL-6 -174G/C Polymorphism in GBC Patients
Stratified on the Basis Presence and Absence of Gallstones and Healthy Subjects

Genotype/ Healthy GBC  p-value Adjusted OR GBC  p-value Adjusted OR
Allele Subjects without gallstone (95% CI) with gallstone (95% CI)
(n=200) (n=59) (n=65)
GG 153 (76.4) 48 (81.7) - 1 (Reference) 49 (75.0) - 1 (Reference)
GC 44 (22.1) 11 (18.3) 0.555 0.79 (0.35-1.76) 14 (21.9) 0.878 0.95 (0.46-1.93)
CcC 3 (15) 0 (0.0 0.999 0 2 (31 0.872 1.21 (0.12-12.4)
*G 350 (87.4) 109 (90.8) - 1 (Reference) 112 (85.9) - 1 (Reference)
*C 50 (12.6) 11 (9.2) 0.362 0.70 (0.33-1.50) 18 (14.1) 0.955 0.98 (0.52-1.84)
Males n=82 n=26 n=19
GG 52 (75.0) 20 (78.3) - 1 (Reference) 16 (83.3) - 1 (Reference)
GC 15 (21.9) 6 (21.7) 0.868 0.98 (0.29-3.24) 3 (16.7) 0.670 0.74 (0.19-2.95)
CcC 2 (31 0 (0.0 0.999 0(0) 0 (0) 0.999 0 (0)
*G 119 (85.9) 46 (89.1) - 1 (Reference) 35 (91.7) - 1 (Reference)
*C 19 (14.1) 6 (10.9) 0.54 0.71 (0.24-2.10) 3 (8.3) 0.414 0.59 (0.12-2.12)
Females n=118 n=33 n=46
GG 101 (77.1) 28 (83.8) - 33 (71.7) - 1 (Reference)
GC 29 (22.1) 5 (16.2) 0.420 0.62 (0.20-1.98) 11 (23.9) 0.866 1.08 (0.46-2.52)
CcC 1 (0.8) 0 (0) 1.00 0 2 (4.3) 0.502 2.64 (0.16-45.1)
*G 231 (88.2) 61 (91.9) - 1 (Reference) 77 (83.7) 1 (Reference)

*C 31 (11.8) 5 (8.1) 0.384 0.61 (0.20-1.85) 15 (16.3) 0.656  1.08 (0.56-2.49)

* Number of chromosomes

and controls on the basis of gender, the frequency efnmune responses vary with gender by affecting
variant ‘A allele of TNFA -308 (G/A) polymorphism was monocyte, granulocyte and cytokine production (Bouman
higher in female GBC patients (13.3%) in comparisoret al., 2005). Available evidence from animal studies
healthy female subjects (8.5%), showing risk up to 1.8uggests that sex hormones regulate immune responses
fold (95% CI=0.96-3.76) with borderline significance (p-in vivo (as reviewed by Ansar et al., 1985). Experimental
value= 0.067). No significant difference was observed irand clinical evidences indicate that immune reactivity is
male GBC patients when compared with healthy malgreater in females than in males and suggests that gonadal
subjects (Table 1). TNFA acts to induce a number of prosteroids may play an important role in the regulation of
inflammatory genes, such as cytokines, angiogenic factotfe immune response. Indeed, many cells of the immune
which contribute towards tumor formation, growth, system have been found to possess functional sex hormone
invasion and metastasis to other sites. Many of the actiopgceptors, such as CD8-positive T cells, B cells and,
of TNFA may occur by the stimulation of stromal tissue,notably, monocytes/macrophages (Cutolo et al., 2005).
tumour-associated macrophages and fibroblasts. Thegrir results hypothesize that female sex hormones and
cells may then produce inflammatory cytokines includingTNF variant allele induces higher expression of TNFA
TNF itself, as well as some of the angiogenic factorsyhich leads to the progression of gallbladder
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carcinogenesis. Baskaran et al., (2005) suggested that ffitesence of G allele in IL6 -174 G/C SNP of the promoter
female sex hormones may have arole in the pathogenegigjion. Wehbe et al (2006) studied whether the altered
of gallbladder cancer and that progesterone expressigene expression of IL6 enhances tumor growth in
has a prognostic significance. Nakamura et al., (198®holangiocarcinoma. They found that epigenetic
studied 21 primary gallbladder carcinoma patients anfegulation of gene expression by IL6 can contribute to
found that estrogen and progesterone receptors are foughor progression by altering promoter methylation and
only in cytoplasm of cancer cells. gene expression of growth-regulatory pathways. Recently,
On stratification of GBC patients according to presenc€hen et al (2007) found that levels of IL1, 6 and 8 in
or absence of gallstones, no significant difference wagallbladder mucosa homogenates were significantly
observed in frequency of genotype and allele of TNFA higher in Helicobacter pylorinfected cholecystitis group.
308 (G/A) polymorphism. The frequency of variant ‘A" However, present studies shows no relation between IL 6
allele of TNFA -308 (G/A) polymorphism showed low -174G/C polymorphism with gallbladder cancer which
risk in GBC male patients having gallstone with bordeghows that some other related SNPs of IL6 -174G/C may
line significance (p-value =0.075; OR=0.36; 95% Cl=be more important in determining the inflammatory state
0.11-1.11) as compared to healthy male subjects. Howevahd disease progression in gallbladder cancer.
in female GBC patients the frequency of variant ‘A'allele  This is the first study to show the association of TNFA
was higher in absence of gallstone with highly significant308G/A and IL6 -174G/C polymorphism with GBC. In
difference (p-value= 0.006; OR=3.054; 95% CI=1.39conclusion, our result shows that variant allele of TNFA -
6.72) when compared with healthy female subjects. (Tab®08G/A polymorphism modulated the risk of female
2) Duell et al., (2006) reported proinflammatory TNFA-gender GBC with absence of gallstones. However, IL6 -
308 polymorphisms, in combination with 174G/C does not influence the susceptibility for GBC.
proinflammatory conditions, may influence theFurthermore, our data highlight the need for further studies
development of pancreatic cancer. Long-standing clarify the association of gender variation and cytokine
gallstones are well-established risk factor for GBC bupolymorphism as many confounding factors like chronic

up to 40% patients do not have associated gallstonagfections may contribute to the risk of developing cancer
Although TNFA-308 related risk of GBC should haveof the gallbladder.

arisen in the background of inflammation resulting from

gallstones but the present results show otherwise. Kcknowledgement

suggests that chronic inflammation due to factors other

than gallstones may be responsible for higher The study was supported by research grants from the
susceptibility to TNFA mediated risk of GBC in theseDepartment of Science and Technology (DST) and the

patients. These factors may include chronic infections. Indian Council of Medical Research (ICMR), Government
In numerous studies, chronic infections with specifiof India.

microorganisms have been implicated as aetiological
factors for GBC. Infection bysalmonella typhiand
subsequent chronic inflammation has been associated w%eferences
increased risk of GBC_: (Dutta et al., 2000). In additiony g4, AS, Penhale WJ, Talal N (1985). Sex hormones,
cultures grown from bile samples have fodamonella immuneresponses, and autoimmune diseases. Mechanisms
typhi more frequently in patients with GBC that in of sex hormone actiodm J Pathql121, 531-51.
individuals without biliary neoplasia (Nath et al., 1997).Asschert JG,Vellenga E, Ruiters MH, et al (1999). Regulation
There are also preliminary reports that indicate that of spontaneous and TNF/IFN-induced IL-6 expression in
Helicobacterspecies might colonize the biliary tract and ~ two human ovarian-carcinoma cell linést J Cancer 82,
these species have been implicated as a cause of chronic244- 9. _ _
cholecystitis and GBC (Leong et al., 2002). Therefore}ZMY |A, Balasubramanian SP, Wilson AG, et al (2004). Role
the results of our study suggest that chronic infections in g;;umour necrosis factor gene polymorphisms (-308 and -

. . ) in breast cancer susceptibility and seveBigast
the bacl_<g_r_ound of TNF-308 A allele may impart higher .o ResB, 395-400.
susceptibility of GBC in females. Bamba H, Ota S, Kato A, et al (1998). Nonsteroidal

In IL6-174G/C polymorphic alleles there were no  antiinflammatory drugs may delay the repair of gastric

significant differences between GBC patients and healthy mucosa by suppressing prostaglandin-mediated increase of
subjects at genotype and allele levels. Based on the genderhepatocyte growth factor productidiochem Biophys Res
analysis, the frequencies of IL6 -174G/C in male and Commun243 567-71.
female in GBC patients were also found to be nonBaskaranV, Vij U, Sahni P, et al (2005). Do the progesterone
significant (p>0.05) when compared with healthy subjects, gcetpr)tqr? h?\ée r? roelg tglpéay in gallbladder cantt?
both at genotype and allele levels (Table 3). Furtheé astrointest Lanceis, 62-o.

. b ?Iluco C, Olivieri F, Bonafe M, et al(2003). 174G/C
analysis based on the presence or absence 0 polymorphism of interleukin-6 gene promoter affects

accompanying gallstone showed that the frequencies of jnterleukin 6 serum level in patients with colorectal cancer.
IL6 -174G/C genotypes and alleles were almost similar clin. Cancer Res9, 2173-6.

in GBC patients with and without gallstones compare®ouman A, Heineman M J, Faas M M (2005). Sex hormones
with healthy subjects. (Table 4) Previous functianaivo and the immune response in huméahem Reprogll, 411-
studies have shown that IL 6 gene production is increased 23.

with an increased inflammatory response, associated wiiPwcock AM, Kidd JR, Lathrop GM, et al (1988). The human

Asian Pacific Journal of Cancer Prevention, Vol 8, 200571



Monika Vishnoi et al

“interferon-R 2/hepatocyte stimulating factor/interleukin-6” Nakamura S, Muro H, Suzuki S (1989). Estrogen and
gene: DNA polymorphism studies and localization to  progesterone receptors in gallbladder cant@m. J Surg

chromosome 7p21enomics3, 8-16. 19, 189-94.
Chen D, Hu L, Yi P, et al (2007). Hpylori are associated wittNath G, Singh H, Shukla V K (1997). Chronic typhoid carriage
chronic cholecystitisWorld J GastroenteroP1, 1119-22. and carcinoma of the gallbladdéur J Cancer Prex6, 557—

Chianale J, del Pino G, Nervi F (1990). Increasing gall-bladder 9,
cancer mortality rate during the last decade in Chile, a highNonomura N, Tokizane T, Nakayama M, et al (2006). Possible
risk arealnt J of Cancer46, 1131-3. correlation between polymorphism in the tumor necrosis
Cutolo M, Capellino S, Montagna P, et al (2005). Sex Hormone factor-beta gene and the clinicopathological features of
Modulation of Cell Growth and Apoptosis of the Human bladder cancer in Japanese patients] Urol, 13, 971-6.
Monocytic/Macrophage Cell LinéArthritis Res Ther7,  Pandey SN, Modi DR, Choudhuri G, et al (2007). Slow acetylator

1124-32. genotype of N-acetyl transferase 2 (NAT2) is associated with
Diehl S, Rincon M (2002). The two faces of IL-6 on Th1/Th2  increased susceptibility to gallbladder cancer: the cancer risk
differentiation.Mol Immuno} 39, 53-6. not modulated by gallstone disea€ancer Biol Ther 6,
Diehl AK (1983). Gallstone size and the risk of gallbladder 97-8.
cancerJAMA 250 2323-6. Randi G, Franceschi S, La Vecchia C (2006). Gallbladder cancer

Duell EJ, Casella DP, Burk RD, et al (2006). Inflammation,  worldwide: geographical distribution and risk factdns.J
genetic polymorphisms in proinflammatory genes TNF-A,  Cancer 118 1591-602.

RANTES, and CCRS5, and risk of pancreatic adentRobert VR (2000). Inflammatory cytokines alter human
carcinoma.Cancer Epidemiol Biomarkers Pre¥5, 726- gallbladder epithelial cell absorption/secretiah.
31. Gastrointest Surg4, 185-92.

Dutta U, Garg P K, Kumar R, et al (2000). Typhoid carriersshih CM, Lee YL, Chiou HL, et al (2006). Association of TNF-
among patients with gallstones are at increased risk for alpha polymorphism with susceptibility to and severity of
carcinoma of the gallbladdeim J Gastroenterpd5, 784— non-small cell lung cancdrung Cancer52, 15-20.

7. Sykora J, Subrt |, Didek P, et al (2006). Cytokine Tumor Necrosis

Govan VA, Constant D, Hoffman M (2006). The allelic  Factor-alpha A Promoter Gene Polymorphism at Position -
distribution of -308 Tumor Necrosis Factor-alpha gene 308 G>A and Pediatric Inflammatory Bowel Disease:
polymorphism in South African women with cervical cancer  Implications in Ulcerative Colitis and Crohn's Disease.
and control womerBMC Cancey 26, 24. Pediatr Gastroenterol Nut42, 479-87.

Indian Council of Medical Research (ICMR) (1996). Annualvickers MA, Green FR, Terry C, et al (2002). Genotype at a
report of population based cancer registries of the National promoter polymorphism of the interleukin-6 gene is
Cancer Registry Programme 1993. New Delhi. ICMR  associated with baseline levels of plasma C-reactive protein.
Publication: 18. Cardiovasc Re$3, 1029-34.

Jones SA, Horiuchi S, Topley N, et al (2001). The solublenehbe H, Henson R, Meng F, et al (2006). Interleukin-6
interleukin 6 receptor: mechanisms of production and contributes to growth in cholangiocarcinoma cells by
implications in diseas€ASEB J 15, 43-58 aberrant promoter methylation and gene expresSiamcer

Kelberman D, Fife M, Rockman MV, et al (2004). Analysis of  Res66, 10517-24
common IL-6 promoter SNP variants and the AnTn tract innilson A G, di Giovine F S, Blakemore AIF, et al (1992). Single
humans and primates and effects on plasma IL-6 levels base polymorphism in the human tumour necrosis factor
following coronary artery bypass graft surgeBjochim alpha (TNF alpha) gene detectable by Ncol restriction of
Biophys Acta2, 160-7 PCR productHum Mol Genetl, 353

Kohaar I, Thakur N, Salhan S, et al (2007). TNFalpha-308G/Anistuba Il, Gazdar AF (2004). Gallbladder cancer: Lessons from
polymorphism as a risk factor for HPV associated Cervical a rare tumomat rev Cancer4, 695-706.

Cancer in Indian populatio@ell Oncol 29, 249-56 Ye S, Dhillon S, Ke X, et al (2001). An efficient procedure for

Lazcano-Ponce EC, Miquel JF, Munoz N, et al(2001). genotyping single nucleotide polymorphismsicleic Acid
Epidemiology and molecular pathology of gallbladder  Res?29, 88-8.
cancerCA Cancer J Clin51, 349-64.

Lee YH, Rho YH, Choi SJ, et al (2006). Association of TNF-
alpha -308 G/A polymorphism with responsiveness to TNF-
alpha-blockers in rheumatoid arthritis: a meta-analysis
Rheumatol Int27, 157-61.

Leong R W, Sung J J (2002). Helicobacter species and
hepatobiliary diseases. Aliment. Pharmathbkr, 16, 1037—

45.

Macarthur M, Georgina LH, EI-Omar EM (2004). Inflammation
and Cancer Il. Role of chronic inflammation and cytokine
gene polymorphisms in the pathogenesis of gastrointestinal
malignancy. Am. J. Physiol. Gastrointéster Physio) 286,

515-20.

Marsh HP, Haldar NA, Bunce M, et al (2003). Polymorphisms
in tumor necrosis factor (TNF) are associated with risk of
bladder cancer and grade of tumor at presentaBor.

Cancet 89, 1096-101.

Miller SA, Dykes DD, Polesky HF (1988). A salting procedure
for extracting DNA from nucleated celNucleic Acid Res,
16, 1215.

Misra S, Chaturvedi A, Misra NC, et al (2003). Carcinoma of
the gallbladder_ancet Oncql4, 167-76.

572 Asian Pacific Journal of Cancer Prevention, Vol 8, 2007



