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Cigarette Smoking and Polymorphism of the Paraoxonase 1 Gene
as Risk factors for Lung Cancer

Chu-Ho Lee', Kye Young Lee®, YunChu Hong, KangHyeon Choe’, Yong-Dae Kim', Jong-Won Kang', Heon Kim'
Jang Soo Hong®

Department of Preventive Medicine, College of Medicine, Chungbuk National University'; Department of Internal Medicine,
Dankook University College of Medlcme Department of Preventive Medicine, Seoul National University College of Medicine’;
Department of Internal Medicine’, and Department of Thoracic and Cardiovascular Surgery’, Chungbuk National University Hospital

Background : The paraoxonase enzyme plays a significant role in the detoxification of various organophosphorous
compounds in mammals, and paraoxonase (PON) 1 is one of the endogenous free-radical scavenging systems in the
human body. In this study, we investigated the interaction between cigarette smoking and the genetic polymorphism
of PONI with lung cancer in Korean males.

Methods : Three hundred thirty five patients with lung cancer and an equal number of age-matched controls were
enrolled in this study. Every subject was asked to complete a questionnaire concerning their smoking habits and
alcohol drinking habits. A 5 exonuclease assay (TaqMan) was used to genotype the PON1 Q192R polymorphism.
The effects of smoking habits and drinking habits, the PONI Q192R polymorphism and their interactions were
statistically analyzed.

Results : Cigarette smoking and the Q/Q genotype of PONI were significant risk factors for lung cancer. Individuals
carrying the QQ genotype of PONI were at a higher risk for lung cancer as compared with those individuals carrying
the QR or RR genotype (odds ratio, 2.84; 95% confidence interval, 1.69 - 4.79). When the groups were further
stratified by the smoking status, the Q/Q PON1 was associated with lung cancer among the current or ex-smokers
(odds ratio, 2.56; 95% confidence interval, 1.52 — 4.31). Current smokers or ex-smokers who had the Q/Q genotype
showed an elevated risk for lung cancer (odds ratio: 15.50, 95% confidence interval: 6.76 - 35.54) as compared with
the group of subjects who never smoked, and had the QR or R/R genotype. The odds ratios (95% confidence interval)
of smokers with the PONI Q/Q type compared to the nonsmokers with the PONI QR or R/R type were 53.77 (6.55
- 441.14) for squamous cell carcinoma, 6.25 (1.38 - 28.32) for adenocarcinoma, and 59.94 (4.66 - 770.39) for small
cell carcinoma, and these results were statistically significant.

Conclusion : These results suggest that cigarette smoking and the PONI Q/Q genotype are risk factors for lung cancer.
The combination of cigarette smoking and the PONI @Q/Q genotype significantly increased the lung cancer risk irrespective
of the histologic type of cancer. (Tuberc Respir Dis 2006 58 490-497)

Key words : Lung cancer, Paraoxonase 1, Cigarette smoking, TagMan real-time PCR
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Table 1. Histological distribution of the lung cancer subjects
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Histological type Number (%)
Non-small cell lung cancer 274 ( 818
Squamous cell 160 ( 47.8)
Adenocarcinoma 74021
Large cell 3( 09
Unspecified 34 102)
Small cell lung cancer 56 ( 16.7)
Poorly differentiated lung cancer 5( 15
Total 335 (100 )
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Figure 1. Relative fluorescence level of the VIC probe
(A upper) and the FAM probe (A lower) for rea-time
PCR, and the X-Y plot for QQ (@), QR (A), and RR
(W types of the PONT gene (B).
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Table 2. Distribution of the selected characteristics in cases and controls

Number (%)
Variable Cases Controls OR (95% Cl)* p-value
(n=335) (n=335)
Smoking status
Never smoker 13 ( 39 63 (18.8) 1.00 <0.001
Current or ex-smoker 322 (9.1) 272 (81.2) 600 (307 - 11.72)
Pack-years (mean + SD') 451 + 262 281232 <0.001
Drinking status
Never drinker 96 (28.7) 91 (27.2) 1.00 0647
Current or ex-drinker 239 (71.3) 244 (72.8) 092 (064 - 1.32°
*OR (95% Cl): odds ratio (95% confidence interval).
+ .
Adjusted for age.
¥ Standard deviation
§Adjusted for age and cigarette smoking.
Table 3 The ROV! genadtype in lung cancer cases and the controls and their assodiations with the risk for Iung cancer
Number (%)
PON1 genotype Cases Controls OR (95% Cl)* p-value
(n=335) (n=335)
RR 142 (42.4) 131 (39.1) 1.00 0.160%
QR 132 (394) 178 (53.1) 0.68 (049 - 0.95)
QQ 61 (182 26 (78 2.16 (1.28 - 3.62)
R/R or QR 274 (81.8) 309 (92.2) 1.00 <0.001
QQ 61 (182 26 (78 284 (1.69 - 4.79)

*Odds ratio (95% confidence interval) adjusted for age and smoking history.
' p-value was estimated by using a chi-square test for trend.
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ol PONI QR %& RREQ ALE nazon  9us BA40R folahi 7kt 48 nel
sol AePaal UEE AR 2 A% g vk 55 SRRl QI Agtel A B
Aolo] PONI QR %€ RRBS 7, WFAdeld  985E MFAgY QR 5& RRY A
PONI Q/Q%9] &, F40lw QR & RREQ 94l $19%e] 155002 ebsdh(Table 5)

7 FAAH QAT AR A5t A AGALYE B BAGA FARelm PONI

Table 4. Distribution of the PONT genotype according to the smoking habit in cases and controls

Never smoker

Current or ex-smoker

, ) PONT
Histological type
genotype Cases Controls OR (95% Cl) Cases Controls OR (95% Cl)
R/R or QR il 59 263 250
Total subjects 214 056"
¢ 2 4 (0.31 - 14.65) % 2 (152 - 4.31)
RR or QR 1 27 131 18
Squamous cell 660 -
carcinoma . .
aa 1 1 (041 - 67989 z 4 (087 - 347
RR or QR 5 12 55 56
Adenocarcinoma 0,61 273
qQ 1 1 (0.01 - 34.34) 13 ° (091 - 823
R/R or QR 1 12 45 42
Small cell 166
carcinoma - y
o 0 0 10 2 096 - 2270)
«Odds ratio (95% confidence interval) adjusted for age.
' p-value < 0.01
Table 5. Combined effects of the PONT genotype and the smoking habit on the risk for lung cancer
Never smoker Current or ex-smoker e
' ) p-value* for
Histological type Group PONT PONT PONT PONT trend test
RR or QR QQ RR or QR QQ
Cases 1 2 263 59
Total subjects Controls R 4 252 22* <0.001
OR 100 214 564 15.50
(95% Cl)f ' (0.31 - 14.65) (290 - 10.99) (6.76 - 35.54)
Cases 1 1 131 27
Squamous cell Controls 27 1 118 14 <0001
carcinoma OR 100 16.62 30,03 5377 '
(95% CI)' ' (041 - 679.86) (4,02 - 224.50) (655 - 441.14)
Cases 5 1 55 13
Adenocarcinoma Controls 12 ! % 5 5 <0.05
OR 100 0.61 239 6.25
(95% Cl)f ' (0.01 - 34.34) 0.79 - 7.27) (1.38 - 28.32)
Cases 1 0 45 10
Small cell Controls 12 0 42 2 <001
carcinoma OR (00 B 1272 5094° '
(95% CI)' ' (1.58 - 102.23) (466 - 770.39)
«p-value was adjusted for age, the PONT genotype and the smoking habit.
s ratio o confidence interval)  adjust or age, the genotype and the smoking habit wusing a logistic
" odd o (95% fid i ) adusted f he PONI d th ki habi i logisti

regression model with the group of never smokers who had the PON/ Q/R or R/IR genotype as the reference group.

¥ p-value < 0.01.
§p—value < 0.05.
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