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Polymorphisms in xenobiotic metabolizing enzymes have
been implicated in inter-individual and inter-ethnic differ-
ences in cancer susceptibilty. Several studies have indicated
an association between variant alleles of the human CYP1A1,
CYP2E1 and GSTM1 genes and lung cancer. Activity of micro-
somal epoxide hydrolase (HYL1) has also been associated
with lung cancer, and 2 variant alleles causing amino acid
substitutions have been described. We have investigated
genetic polymorphisms of the CYP1A1, CYP2E1l, GSTM1 and
HYL1 genes in 76 Chinese lung cancer patients and 122
healthy Chinese subjects. The allele frequency of the
CYP1A1*2B allele was 0.21 among lung cancer patients and
0.20 in the reference group, whereas the corresponding
values for the CYP1A1*2A allele were 0.34 and 0.36. The
CYP2E1*5B and CYP2E1*6 alleles were less frequent among
the cancer patients (0.20 and 0.22) compared with healthy
subjects (0.25 and 0.26). The frequency distribution of the
HYL1*2 allele was 0.49 among lung cancer patients and 0.42 in
the reference group, and the corresponding frequencies for
the HYL1*3 allele were 0.13 and 0.10. The homozygous
GSTM1*0 genotype was found in 64% of lung cancer patients
and in 66% of healthy subjects. Among heavy smokers, the
frequency was 73%. The differences in the distribution of
variant CYP1A1, CYP2E1l and GSTML1 alleles in lung cancer
patients and healthy controls were not statistically significant.
Our results indicate that the polymorphisms investigated are
of minor importance as genetic susceptibility markers for
lung cancer in this population. An increased risk for lung
cancer in subjects carrying the HYL*3 allele was observed and
suggests that polymorphism in this gene might possibly be a
susceptibility factor in the Chinese population. Int. J. Cancer
81:325-329, 1999.
© 1999 Wiley-Liss, Inc.

(1996). TheCYP1A1*2A, *2B, *2Calleles and the5STM1*0*0
genotype have been associated with increased lung cancer suscepti-
bility in several Japanese studies, but studies in Caucasians show
conflicting results (homenclature suggested by Nedtat., 1999).

The CYP2E1*5Ballele was also associated with increased lung
cancer risk in a Japanese study, whereas among Mexican-
Americans and in a Swedish population the same allele appears to
have a protective effect (Oyans al., 1997; Perssost al., 1993;

Wu et al., 1998). The CYP2E1*6 allele, carrying an intron
mutation, has been reported to be less frequent among both
Japanese and African-American lung cancer patients (Batsch and
Hietanen, 1996; Wt al., 1998). LowHYL1 activity in lympho-
cytes has previously been observed in lung cancer patients
(Heckbertet al.,1992). TheHYL1*2and*3 alleles encode proteins
with altered stability; the association of these polymorphisms and
lung cancer has not been extensively studied (Hasseitt, 1994

and references therein).

Studies in Japanese individuals, in general, have shown a
stronger association between polymorphic alleles and lung cancer.
A reason for this might be that the variant alleles, with the
exception of theGSTM1*0 allele, are more frequent in this
population compared with Western populations, and the statistical
power in these studies, therefore, is stronger. Environmental risk
factors specific for the Japanese may also play a role. Few studies
have been published concerning the relationship between lung
cancer and genetic polymorphisms among the Chinese popu-
lation. Although the etiology of lung cancer among Chinese
is less markedly associated with smoking, xenobiotic metabolizing
enzymes such as CYP1A1, CYP2E1, GSTM1 and HYL1 might
be important in relation to risk factors such as coal com-
bustion, oil fumes and fried food. The expected frequencies of

Lung cancer incidence in the world is increasing, mainly due teariant alleles among Chinese are similar to the frequencies

the use of tobacco. In China, the frequency of cigarette and pipbserved among Japanese, which might make it easier to detect risk
smokers is high but the reported incidence of lung cancer is afleles.

general lower compared to Eastern and Western Europe and theé this study, we have investigated polymorphism&MP1A1
United States. An exception is a high incidence of lung cancayP2E1and GSTM1in 76 Chinese lung cancer patients and 122
especially adenocarcinomas (ADs), among non-smoking Chingsgalthy subjects. In contrast with studies among Japanese, we
women. In a study from Guandong, only 20% of the incidence #bund no evidence that carriers of certain alleles have an increased
female lung cancer could be explained by smoking (Wanhgl., risk of lung cancer. We also investigated the frequency of variant
1996). The major risk factors identified in non-smoking ChinesdYL1 alleles in the 2 groups. The heterozygows/HYL1*3
women are a family history of lung cancer, cooking oil fume angenotype was more frequent among cases than healthy subjects,
indoor air pollution from burning coal. This suggests that botvhich indicates that this might be an allele associated with
environmental and inherited factors are of importance in thacreased lung cancer risk among Chinese.

etiology of lung cancer in China.

Genetic polymorphism of xenobiotic metabolizing enzymes
might _influence_indiv!dual_ susceptibi_lit_y to cancer. Varian_t .a!|6|emlsors: Svenska Tobaks AB; Swedish Environmental Health
encoding proteins with different activity, substrate specificity 9t nd: Swedish Medical Research Council.
expression pattern may cause inter-individual differences in the
capacity to detoxify or activate carcinogens. CYP1Al, CYP2ZE:———

GSTM1 and microsomal epoxide hydrolase (HYL1) are enzymes*COrresponQence to: Institute of Environmental Medicine, Division of
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SUBJECTS AND METHODS Heat-stable DNA polymerase was purchased from Advanced
Study subjects Biotechnologies (Leatherhead, UK), and restriction enzymes were

DNA from 76 Chinese lung cancer patients from Beijing Wagrom Boehringer-Mannheim (Mannheim, Germany). All chemicals

examined. Data on gender, age and diagnosis were collected, Jie ©f the highest quality and used according to the manufactur-
the composition of the lung cancer group is presented in Table®f S recommendations.

Among the lung cancer patients, 55.3% were males and 39.5%

were below age 55 years at the time of diagnosis. Fifty percent Sfatistical analyses

the patients were diagnosed with ADs. Information on smoking The x2 test with Yates’ correction was used to compare the

habits was available for 63% (48/76) of the cancer patients adibtribution of the different alleles in the groups. To estimate the

revealed that 26% (20/76) had a history of smoking. The referenegds ratio (OR), the method recommended by Lathrop (1983 and
group consisted of 122 healthy, unrelated Chinese individuals, negferences therein) was used:

living in Sweden. This study was approved by the Ethics Commit-

tee, Karolinska Institute. _ (a+ 0.5)(d+ 0.5)
Genotyping analyses (b + 0.5)(c+ 0.5)
Nuclei from granulocytes were isolated and stored at —20°C until 1 1 1 1

DNA isolation by chloroform and phenol extraction. The polymorand the variance (V¥ + + +

phisms characteristic for th€YP1A1*2Aand *2B alleles were atl b+1 c+1 d+1

analyzed by PCR methods previously described by Hayetshl. \yhere a and b are the number of subjects among patients and
(1991a). The GSTM1 polymorphism was detected with PCReontrols carrying the “susceptible” genotype, ¢ and d are the

essentially as described by Brockieo et al. (1992). Lack of corresponding numbers of subjects carrying the “non-susceptible”
amplification with this method is indicative of homozygougyenotype and V is variance.

deletion ofGSTM1 Two B3-actin primers (Stratagene, La Jolla, CA)
were included in the PCR as a positive internal control, and the
optimal reaction conditions for the 4 primers were established.
PCR was performed on a Perkin-Elmer (Foster City, CA) Thermo-
cycler 2400 under the following conditions: denaturation 94°C for The methods used for genotyping do not determine whether
24 sec, annealing at 53°C during 45 sec and elongation at 73°C diifferent polymorphisms in the same gene are located on the same
1 min, in 35 cycles. The PCR mix contained 0.16 pM of thellele in heterozygous subjects. The genotypes will therefore be
GSTM1specific primers, 0.06 uM of th-actin primers and 1.5 referred to the alleles, for which the single polymorphism is
mM of MgCl,. The results were analyzed on a 2% agarose geharacteristic. The wild-typ@vt) denotation refers to the wild-type
Amplification by the GST primers yielded a 273 bp fragment, whilgenotype at a single polymorphic site.
theB-actin primers yielded a 661 bp fragment. The results of genotyping analyses are presented in Tables Il to
Analysis of the polymorphic site in the’flanking region of VII. The distribution of genotypes was generally in agreement with
CYP2E1*5Bwas performed by Rsal digestion of PCR products, ake Hardy-Weinberg equilibrium, calculated on the basis of the
described elsewhere (Perssiral.,1993). The polymorphic site of allele frequencies. Table Il presents the genotype frequencies and
CYP2E1*6was analyzed with PCR and subsequent digestion wiffable 11l the frequencies of mutant alleles and B8 TM1*0*0
Dral as described by Hirvonest al. (1993). genotype among lung cancer patients and healthy subjects. The

The prevalence of thélYL1*2 polymorphism was examined frequency of the different alleles and genotypes in subgroups of
with a single-step, allele-specific PCR using primer ex3FT(5T diagnosis was analyzed but did not differ significantly between the
GCT CTT GTG CTC TGT-3 together with the allele-specific 9roups.
primer ex3Rwt (5AGT CTT GAA GTG AGG GTG-3) or Comparisons of the distribution @YP1Algenotypes in lung
ex3Rmut (3-AGT CTT GAA GTG AGG GTA-3), individually. cancer patients and the reference group revealed only small and
PCR was performed for 30 cycles under the following conditionsion-significant differences. The frequencies of D¥P1A1*2A
denaturation at 94°C for 1 min, annealing at 58°C for 1 min arahd *2B alleles were 0.34 and 0.21 in the lung cancer group
elongation at 72°C for 1 min. PCR was preceded by an initigbmpared with 0.36 and 0.20 in the reference group. All subjects
denaturation step, 94°C for 1 min, and terminated with a finhlomozygous for theCYP1A1*2Ballele (11 subjects) were also
elongation step, 72°C for 7 min. The reaction mix contained 0.2®mozygous for th€YP1Al*2Aallele. Only minor differences in
MM of each primer, 0.200 MM dNTP and 1.0 mM MgCTthe result  the distribution of theCYP1A1*2Aand *2B alleles were found
of the PCR was examined on a 2% agarose gel. Allele-speciiomparing male and female cancer patients (Table 1V). The
amplification yields a fragment of 232 bp. Genotyping for thelifferences inCYP1Algenotype distribution between the age
HYL1*3polymorphism was carried out using Rsal RFLP accordingroups and smokers and non-smokers were not statistically signifi-
to Hassetet al. (1994). cant.

RESULTS

TABLE | —LUNG CANCER DIAGNOSIS IN RELATION TO GENDER, AGE AND SMOKING HABITS

Diagnosis
AD sC SQ SQAD PL Total
(n=38) (n=18) (n=14) (n=4) (n=2) (n=76)

Gender (mean agé)

Male 14 (52.6) 12 (55.6) 11 (62.0) 3(62.7) 2 (58.5) 42

Female 24 (50.5) 6 (45.8) 3(58.0) 1 (45.0) 0(—) 34
Smoking

0 21 4 1 1 1 28

=25 2 3 4 — — 9

>25 1 3 5 1 1 11

ND# 14 8 4 2 — 28

1AD, adenocarcinoma; SC, small cell carcinoma; SQ, squamous cell carcinoma; SQAD, cancer of mixed
appearance; PL, pleural carcinonfége at diagnosis (yearsjRack/day * years of smoking!ND, no
data available.
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TABLE Il — GENOTYPE FREQUENCIES AMONG LUNG CANCER PATIENTS
AND HEALTHY SUBJECTS

Healthy Cancer
Genotypé population patients OR (95% CI)
f(n)? f(n)

CYP1A1 wt/*2A

wt/wt 0.44(36) 0.43(33) 1

WH*2A 0.49 (44)  0.45(34)  0.84(0.44-1.60)

*2AI2A 0.11 (10)  0.12(9) 0.99 (0.37-2.61)
CYP1A1 wt/*2B

wt/wt 0.65(77) 0.66(50) 1

wt/*2B 0.31(37) 0.26(20) 0.83(0.44-1.59)

*2B/*2B 0.04 (5) 0.08 (6) 1.81 (0.58-5.71)
CYP2E1 wt/*5B

wt/wt 0.56(63) 0.64(48) 1

wt/*5B 0.39(44) 0.34(26)  0.78(0.43-1.43)

*5B/*5B 0.05 (6) 0.02 (2) 0.50 (0.12—-2.05)
CYP2E1 wt/*6

wt/wt 0.53(59) 0.62(47) 1

wt/*6 042 (47) 0.31(24) 0.65(0.35-1.19)

*6/*6 0.05 (6) 0.07 (5) 1.06 (0.33-3.36)
HYL1 wt/*2

wt/wt 0.34(41) 028(21) 1

wt/*2 0.48(59) 0.45(33)  1.09 (0.56-2.11)

*2/*2 0.18(22) 0.27(20)  1.76 (0.80-3.86)
HYL1 wt/*3

wt/wt 0.83(97) 0.73(4) 1

wt/*3 0.15(17)  0.27(20)  2.10 (1.03-4.27)

*3/%3 0.02 (3) 0.00 (0) 0.26 (0.08-2.34)

CYP1A1*2A, 6235T— C; CYP1A1*2B, 1462V; CYP2E1*5B,
—1017C— T, CYP2E1*6,7668T— A; HYL1*2, Y113H; HYL1*3,

Table V shows the combine@YP2E1genotypes among lung
cancer patients and healthy subjects. TOéP2E1*5Band *6
alleles are in strong but not strict linkage disequilibrium in both
groups. The frequency of theYP2E1*5Ballele was lower among
cancer patients (0.20) and particularly infrequent among patients
<55 years old (0.18) compared with healthy subjects (0.25), but
the difference was not statistically significant (Tables Ill, V). The
frequency of theCYP2E1*6allele was 0.22 among lung cancer
patients compared with 0.26 in the reference population.

The frequency of the mutant alleldYL1*2 was 0.42 among
healthy subjects and 0.49 among lung cancer patients. Among 20
lung cancer patients with a history of smoking, the frequency of the
HYL1*2 allele was 0.60 [95% confidence interval (Cl) 0.45-0.75].
The difference in allele frequency between smokers and non-
smokers did not reach statistical significance.

The mutantHYL1*3 allele was found at an allele frequency of
0.13 among lung cancer patients and 0.10 in the reference group.
The number of subjects heterozygous for HL1*3 allele was
significantly higher <0.05) than in the healthy subject group
(Table 11). However, no homozygous subject for this allele was
found among the patients. One subject was homozygous for
the HYL1*2 allele and heterozygous for thElYL1*3 allele,
which demonstrates that the 2 mutant variants do occur on the same
allele.

The method for theGSTM1 analysis differentiates between
carriers and non-carriers of ttf@STM1gene but does not detect
heterozygous subjects. The prevalence of individuals homozygous

H139R.wt refers to wild-type genotype at the investigated polymorfor the GSTM1*0allele was 0.66 among healthy subjects and 0.64

phic site.2n, number of subjects.

in the cancer group. The distribution of tesSTM1*0*0genotype

TABLE Il — FREQUENCIESf) OF POLYMORPHIC ALLELES AND THEGSTM1*0*0GENOTYPE AMONG HEALTHY
CHINESE SUBJECTS AND LUNG CANCER PATIENTS

Healthy subjects

Lung cancer patients

Allelet
n f 95% ClI n f 95% Cl

CYP1Al

*2A 90 0.36 (0.29-0.42) 76 0.34 (0.27-0.42)

*2B 119 0.20 (0.15-0.25) 76 0.21 (0.15-0.27)
CYP2E1

*5B 113 0.25 (0.19-0.30) 76 0.20 (0.13-0.26)

*6 112 0.26 (0.21-0.32) 76 0.22 (0.16-0.29)
HYL1

*2 122 0.42 (0.36-0.48) 74 0.49 (0.41-0.57)

*3 117 0.10 (0.06-0.14) 74 0.13 (0.08-0.19)
GSTM1

*0*0 119 0.66 (0.58-0.75) 75 0.64 (0.53-0.75)

1Allele for which the polymorphism is characteristiiNumber of subjects investigated.

TABLE IV — FREQUENCIESf) OF POLYMORPHIC ALLELES AND THEGSTM1*0*0GENOTYPE
AMONG CHINESE LUNG CANCER PATIENTS

Gender Age (years)
Allele? Non-smokers (n) Smokers fn)
Male Female <55 =55

CYP1Al1l

*2A 0.38 0.29 0.32 0.34 0.34 (28) 0.28 (20)

*2B 0.23 0.19 0.23 0.19 0.23 (28) 0.13 (20)
CYP2E1

*5B 0.20 0.19 0.18 0.21 0.20 (28) 0.23 (20)

*6 0.20 0.25 0.20 0.24 0.25 (28) 0.28 (20)
HYL1

*2 0.50 0.48 0.48 0.50 0.43 (27) 0.60 (20)

*3 0.14 0.13 0.08 0.17 0.07 (27) 0.13 (19)
GSTM1

*0*0 0.58 0.70 0.70 0.60 0.67 (27) 0.65 (20)

1Allele for which the polymorphism is characteristiéhumber of subjects.
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was higher among female (0.70) than among male (0.58) candésequilibrium, in contrast to what we found in a Swedish
patients. In patients:55 years old, the frequency was higher (0.70population, where th€YP2E1*5B-and CYP2E1*6specific poly-
than in patients=55 years old (0.60). Only a minor difference wasnorphisms appeared to be in linkage disequilibrium (Perssah,
found between smokers (0.65) and non-smokers (0.67), but in 2093). TheCYP2E1*5Bpolymorphism has been found to affect
patients with known smoking history, divided into heavy smokensanscription activityin vitro, while the CYP2E1*6polymorphism
>25 (packs/day year) and light smokers:25, 73% of the heavy is an intron mutation with no demonstrated functional effect
smokers and 56% of the light smokers carried BET*0*0 (Hayashiet al., 1991b). A protective effect against lung cancer by
genotype (Table VII). the CYP2E1*5Ballele was suggested in the Swedish study and
The combinedCYP1AlandGSTMIgenotypes in cancer patientsamong Mexican-Americans (Perssetral.,1993; Wuet al.,1998).
and healthy subjects are presented in Tables VI and VII. THenong Japanese, the frequency of D€P2E1*5B*5Bgenotype
distribution of the different genotypes agreed to a great extent witkas significantly higher than among controls in one study and the
the expected values calculated from the allele frequencies, but ambognozygousCYP2E1*6genotype was associated with decreased
healthy controls the number of subjects homozygous f@C#R1A1*2B  susceptibility in other studies (Bartsch and Hietanen, 1996; Oyama
and theGSTM1*0alleles were fewer (& 1) than expected (& 3.1). et al., 1997). Differences between Japanese and Caucasians in
Among the lung cancer cases, 3 subjects with this genotype w@¥P2E1dependent metabolism have been measured ibottvo
observed compared with the expected, 2.1. The calculated OR for #glin vitro in liver microsomes (Kinet al.,1996). The metabolism
genotype was 2.73 with a 95% Cl of 0.45-16.71. of chlorzoxazone was slower in Japanese, but no relation between
Subdivision of 20 smokers in the lung cancer group into heawYP2Eldependent activity and any of the polymorphisms was
and light smokers did not reveal an increased risk for any one of tfeind. Since little is known about the expressiorCfP2E1in the
groups determined by the combin€YP1Alwtand CYP1A1*2B lung and the effects of these polymorphisms, the relationship

alleles and th&STM1genotype (Table VII). betweenCYP2E1polymorphism and lung cancer remains unclear.
The 2 allelic variants of thelYL1gene were associated with an
DISCUSSION increased relative risk for lung cancer in this study. Both the

frequency of theHYL*2 allele and the relative risk for subjects

In our study, the frequency of varia@YP1A1CYP2E1GSTM1 homozygous for thelYL1*2 allele were higher among lung cancer
and HYL1 alleles among Chinese lung cancer patients and thatients than among healthy subjects and particularly among
healthy subject group did not differ significantly. We were alsemokersin vitro results suggest that the Y113H substitution causes
unable to find significant differences in the allele frequencies 40% decrease in protein stability, and I L1 activity in
comparing males and females, age groups, smokers and naiiman leukocytes has previously been associated with the occur-
smokers or different diagnosis. rence of lung cancer (Hassettal.,1994; Heckberet al.,1992). In

The frequency of cancer patients homozygous fo@M@1A1*2B this study, subjects homozygous for tH¥L1*3 allele had a 2-fold
allele was higher than that among healthy subjectsy8%o, with  higher risk for lung cancer. Since the frequency of the allele was
arelative risk of 1.81 compared with tiag/wt genotype. However, low and differed only slightly between cancer patients and healthy
if CYP1A1*2Bwas a true susceptibility gene, one would expect thgubjects, it might be more correct to calculate the relative risk for
frequency of the homozygouwgt genotype to be lower among thesubjects carrying at least one copy of the allele. The relative risk for
cases. Here, the frequency of patients homozygous favthéiele  subjects carrying the allele was still increased (1.79) but not to a
was higher than among the healthy subjects (¥6®.65). The significant level (95% CI 0.9-3.56). The allele was more frequent
relative risk for subjects carrying 1 or 2 copies of D¥P1A1*2B among lung cancer patients with a history of smoking and patients
allele was 0.96 (95% CI 0.53-1.74). This and the fact that relative55 years old. Aftelin vitro expression, the H139R substitution
risk for the observecCYP1A1*2B/*2Bgenotype was not statisti- was found to result in enhanced protein stability (Hassetl.,
cally significant suggests th&@YP1A1*2Bis not a susceptibility 1994).

allele in this population. These results differ from what has beenThese results indicate a possible relationship between the 2
found in studies of the Japanese population but can be due to {AgjantHyL1alleles and lung cancer. Cigarette smoke, cooking oil
large number of non-smokers in this study (Bartsch ldiganen, fyme and charcoal combustion, which are suggested risk factors in
1996). However, the lowest frequency of E8¥P1A1*2Ballele was  the Chinese population, are likely to contain compounds which can
found among the smoking lung cancer patients. form reactive epoxides in the body. The capacity to metabolize
The functional effects of th€YP1Alpolymorphisms have been these compounds might therefore influence lung cancer risk. More
investigated with some contradictory results. When expressedégtensive studies on the effect of these polymorphisma/o must
yeast, theCYP1A1*1 and *2B variants exhibited only small be performed to establish the biological basis for these observa-
differences in enzymatic properties (Pers&bral., 1997). How- tions. The amount of HYL1 in the lung has been reported to vary
ever, Kiyoharzet al. (1998) showed increased, non-induced AHH 0-fold between individuals, and this might be explained by
activity in mitogen-treated lymphocytes from Japanese subjegislymorphisms like the ones investigated in our study or by
homozygous for th€YP1A1*2Rallele and increased AHH inducibility polymorphisms detected in the 5'-flanking region of HiéL1gene
in subjects homozygous for tleYP1A1*2Aallele. This implies that (Raakeet al.,1998).

these polymorphisms might cause higher enzyme concentrations
vivo,due to enhanced inducibility and increased enzyme stability.

The allele frequency and genotypes of @éP2E1gene did not ~ TABLE VI — ODDS RATIO (OR) AND DISTRIBUTION OFCYP1AIAND GSTM1
differ significantly between lung cancer patients and healthENOTYPES IN CHINESE LUNG CANCER PATIENTS AND HEALTHY SUBJECTS

subjects. The alleles were in strong, but not strict, linkage cvypia1  GSTML  Patients  Healthy subjects OR
genotypé  genotypé n3 (f) n(f) (95% Cl)
wit/wt + 17 (0.23) 20(0.17) 1
TABLEV —CYP2E1 WT/*5BSENOTYPE VERSUSCYP2E1 WT/*6GENOTYPE _ 32 (0'43) 57 (0.48) 0.66 (0'31_1.42)
. ; wt/*2B + 7 (0.09) 16 (0.13) 0.53 (0.19-1.52)
Healthy*subjectsfﬁ) . Lung can(ier patlen:s (n*) B 13 (0.17) 51 (0.18) 0.74 (0.29—1.84)
wiwt  wi'SB  TSBI'SB  wiwt  wi'SB "SBISB *2B/*2B +  3(0.04)  4(0.03) 0.91(0.21-3.91)
Wt/wt 54 5 _ 45 2 _ - 3(0.04) 1(0.01) 2.73(0.45-16.71)
wt/*6 8 39 — 3 21 — Total n (f) 75(1.0) 119(1.0)
*6/*6 — — 6 —_ 3 2

Alleles without (vt) or with (*2B) the 1462V polymorphism.—
Iwt refers to wild-type genotype at the polymorphic sithlember 2GSTM1*1*1 and GSTM1*1*0 (+), GSTM1*0*0 (—).—*Number of
of subjects. subjects (frequency).
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TABLE VIl — COMPBAICI’}‘IE?I'?gl\:I,\/lI#]I-IARIalg'?g'\Rﬂ\%%iNSOl\;lrgEE\lsGlN LUNG CANCER  the control group was 25.9 and 3.1, respectively, compared with the
observed numbers, 20 and 1. This gives an estimated relative risk of

=25 pack-years >25 pack-years 1.67 (95% CI (0.37, 7.50)), which demonstrates that the initially
T _ n (f) T - n(f) observed risk was caused by a skewed distribution in the control

group rather than by over-representation of (P1A1*2B*2B+
wiwt 2 4 6(067) 2 7 9(0.82)  GSTM1*0*0 genotype in the lung cancer group. Others have

X%/Z*EB i i 3 Q33) _1 _1 29'18) reported that the risk for subjects carrying ©gP1A1*2B*2Band
GSTM1*0*0genotypes is dependent on the accumulated smoking

n () 4(0:44) 5(0.56) 3(027) 8(0.73) dose (Nakachet al.,1993; Kihareet al.,1995). Subdivision of the

INumber of subjects (frequency). smokers in this study, into heavy and light smokers, did not reveal

any significant differences between the groups, but after subdivi-
sion the number of subjects in each group was small.

The GSTM1*0*0 genotype was equally frequent among lung Only a few studies on genetic polymorphisms in xenobiotic
cancer patients and healthy subjects, and the frequency did nwitabolizing enzymes in relation to lung cancer have been performed in
differ significantly according to gender, age and smoking historthe Chinese population. In conclusion, none of @¢P1A1 CYP2E1
Sun et al. (1997) reported an increased risk for lung cancer iandGSTM1polymorphisms investigated in our study was significantly
Chinese especially for small cell carcinoma (SC) and in subjecassociated with increased lung cancer risk. The relatively small differ-
below 50 years. We also found a slightly increased frequency efices in allele frequency or genotype between the lung cancer group and
GSTM1*0*0 subjects in the group of SC patients (13 of 18 She healthy subjects indicate that these polymorphisms constitute only a
patientsf = 0.72) and among lung cancer patients below 55 yeamsinor factor influencing lung cancer susceptibility in the Chinese
(f = 0.70) compared with healthy subjecfs=f 0.65), but these population. The observed increased risk for lung cancer in subjects
observations did not reach statistical significance. carrying variant alleles oHYL1 indicates that this gene might be a

When combined with theCYP1AIwt/CYP1A1*2Rjenotypes, Susceptibility factor and that both the polymorphisms investigated here
all genotypes exceptCYP1A1*2B*2B-GSTM1*0*0 were and other polymorphisms which influence the individual capacity to
found to be at lower risk than the combinedt geno- mMetabolize epoxides will be of interest in future studies. Discrepancies
type (CYPLAL*wt/wt-GSTM1*1*1). The OR for the between our results and those from other ethnic groups might be

CYP1A1*2B*2B+-GSTM1*0*0genotype was 2.73 (95% CI 0.45—€Xplained by geographical differences determining environmental risk
16.71). Lathrop (1983) has previously shown, using the expecti@gtors, as well as by genetic differences.

Hardy-Weinberg proportions instead of the observed values among

controls, that the resulting risk estimate will have a smaller ACKNOWLEDGEMENTS

variance. It is also useful in controlling for skewed distribution in

the control group, after division into several small groups. The We thank Dr. P. Brennan, International Agency for Research on
calculated expected number of subjects with @¥P1Alwt/wt+  Cancer, Lyon, France, for valuable help regarding the statistical
GSTM1*1*1and theCYP1A1*2B*2B+ GSTM1*0*0genotypes in analysis of the data.
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