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A Case-Control Study on Effects of Genetic Polymorphisms of GSTMI,
GSTT1, CYP1A1 and CYP2E1 on Risk of Lung Cancer

Hong-Mei Nan, Heon Kim, Jong-Won Kang, Jang Whan Bae”, Kang Hyeon Choe”, Ki Hyeong Lee?,
Seung Taik Kim", Choong Hee Won?, Youg Min Kim?

Department of Preventive Medicine, Department of Internal Medicine” and Department of Orthopaedic Surgery®,
College of Medicine, Chungbuk National University

Objectives: This study was performed to investigate effects of
genetic polymorphisms of glutathione S-transferase M1 (GSTM1),
glutathione S-transferase M1 (GSTT1), cytochrome P450 1A1
(CYP1A1) and cytochrome P450 2E1 {CYP2E1) on lung cancer
development.

Methods: Ninety-eight lung cancer patients and 98 age-sex
matched non-cancer patients hospitalized in Chungbuk National
University Hospital from March 1997 to August 1998, were the
subjects of this case-control study. Direct interview was done and

. genotypes of GSTM1, GSTT1, CYP1A1 and CYP2E1 were
investigated using multiplex PCR or PCR-RFLP methods with
DNA exiracted from venous biood. Effects of the polymorphisms of
GSTM1, GSTT1, CYP1AT and CYP2ET, lifestyle factors including
smoking, and their interactions on lung cancer were statistically
analyzed.

Results: GSTM1 was deleted in 67.01% of the cases and
58.16% of the controls, and the odds ratio(95% C1) was 1.48(0.82-
2.62). GSTT1 deletion was 58.76% for the lung cancer patients
and 50.00% tor the controls{ OR:1.43(0.81-2.51)]. The

phisms were 59.18%, 35.71%, and 5.10% for the cases, and
52.04%, 45.92%, 2.04% for the controls, respectively. Risk of lung
cancer was hot associated with polymorphism of CYP1A1 (x
rena=0.253, p-value>0.05). The respective frequency of ci/cl,
c1/e2, c2/c2 genotypes for CYP2EY were 50.00%, 42.86%, 7.14%
for the lung cancer patients, and 66.33%, 30.61%, 3.06% for the
controls (x%ena=5.783, p<0.05). ¢2 allele was a significant risk
factor for lung cancer. We also observed a significant association -
of cigarette smoking history with lung cancer risk. The odds
ratio{95% Cl) of cigarette smoking was 3.03(1.58-5.81). In multiple
logistic analysis including genotypes of GSTM1, GSTT1, CYP1A1
and CYP2E1, and smoking habit, only smoking habit came out to
be a significant risk factor for lung cancer.

Conclusion: Genetic polymorphisms of GSTM1, G8TT1,
CYP1A1 and CYP2E1 are not so strongly associated with lung
cancer as lifestyle factors including cigarette smoking.
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Table 1. Odds ratios (OR) and 95% confidence intervals (Cl) for sex, drinking,
smoking habit, and past medical histories

Case (%) Control (%) OR 95% Cl

Gender

Male 76 (77.55) 76 (77.55) 1.00 -

Female 22 (22.45) 22(22.45) 1.00 0.51-1.96
Drinking

Never 28 (28.87) 35(35.71) 1.00 -

Ever 69 (71.13) 63 (64.29) 0.73 0.40-1.34
Smoking

Never 18 (18.56) 40 (40.82) 1.00 -

Ever 79 (81.44) 58 (59.18) 3.03 1.58-5.81
Tuberculosis history

Never 76 (78.35) 88 (89.80) 1.00 -

Ever 21 (21.65) 10 (10.20) 243 1.08-5.49
Hypertension history

No 93 (95.88) 82 (84.54) 1.00 -

Yes 4(4.12) 15 (15.46) 0.24 0.08-0.74
Diabetes history

No 96 (98.97) 80 (81.63) 1.00 -

Yes 1(1.03) 18 (18.37) 0.05 0.01-0.35
Transfusion history

Never 93 (95.88) 92 (93.88) 1.00 -

Ever 4(4.12) 6(6.12) 1.52 0.41-5.55
Histories of asthma,
rhinitis and other allergies

Never 93 (95.88) 93 (94.90) 1.00 -

Ever 4(4.12) 5(5.10) 1.25 0.33-4.80
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Table 2. Odds ratios (OR) and 95% confidence intervals (Cl) for GSTM1 and

GSTT1
Case(%) Control(%) OR 95% Cl

GSTM1

Undeleted 32(32.99) 41(41.84) 1.00 -

Deleted 65 (67.01) 57 (58.16) 1.46 0.82-2.62
GSTT1

Undeleted 40(41.24) 49 (50.00) 1.00 -

Deleted 57 (58.76) 49 (50.00) 1.43 0.81-2.51

Table 3. Distribution of CYP1A1 genotypes in the cases and the controls

CYP1A1 genotype
lle/lle(%) ite/Val(%) ValVal(%)
Case 58 (59.18) 35(35.71) 5(5.10)
Control 51 (52.04) 45 (45.92) 2(2.04)

*hwend=0.253, p-value>0.05

Table 4. Distribution of CYP2E1 genotypes in the cases and the controls

CYP2E1 genotype
clict (%) c1/c2 (%) c2/c2 (%)
Case 49 (50.00) 42 (42.86) 7(7.14)
Control 65 (66.33) 30 (30.61) 3 (3.06)

Xrend=5.783, p-value<0.05

Table 5. Distribution of smoking status according to tuberculosis history

Tuberculosis-history Ever smoker Never smoker
Ever 28 (20.44) 3(5.17)
Never 109 (79.56) 25(94.83)
x=7.102, p<0.01

Table 6. Distribution of smoking status according to tuberculosis history in the
cases and the controls

Tuberculosis Ever smoker Never smoker
history Case Control Case Control
Ever 20 8 1 2
Never 59 50 17 38

p>0.05 p>0.05

Table 7. Distribution of smoking status according to CYP2E1 genotypes

CYP2E1 Ever smoker Never smoker
genotype Case Control Case Control
cllcl 40 (50.63) 40 (68.97) 8 (44.44) 25 (62.50)
cl/ic2 33(41.77) 16 (27.59) 9 (50.00) 14 (35.00)
c2/c2 6(759 2( 345 1( 5.56) 1( 2.50)
p<0.05 p>0.05
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Table 8. Multiple linear logistic regression analysis

Variable 8 SE*@) chi\-,g;l:?are OR 95%Cl
GSTMI deletion 039 031 1.53 1.47 0.80-2.73
GSTT! deletion 047 031 236 1.60 0.88-2.92
CYPIAI 1.45 0.90 261 428 073249
CYP2EI 070 0.74 0.90 201 0.47-8.56
smoking 1.29 035 1327 363 1.81-7.26

*§.E. standard error
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