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Abstract ;. Objective  To investigate the relationship between the CYP2E1I # ¢1/ * ¢2 polymor-
phism and alcohol use disorders, and the potential influence of the CYP2EI * ¢/ * ¢2 polymorphism
on the severity and dimensions of alcohol use disorders in Tibetan. Methods Three hundred and forty
Tibetans with Alcohol Use Disorders Identification Test ( AUDIT ) score =10 and another 315 matched
control subjects with AUDIT score <5 were enrolled. The CYP2EI * cl/ % ¢2 polymorphism was de-
termined by the standard PCR-RFLP method. Results The frequency of the CYP2EI * ¢2 allele in
subjects with alcohol use disorders ( 16. 2% ) was significantly higher than that of the controls
(10.8% ), with a P value of 0. 005 and OR value of 1.60 (95% CI: 1.15 ~2.21). There was
also a significant difference in genotype frequencies between the 2 groups (x* =8.75, P =0.01).
Subjects with alcohol use disorders had higher frequencies of genotypes with at least one copy of allele
¢2 (28.5% vs. 18.7% ; x’ =8.65, P=0.003; OR =1.73) than the control group. The associ-
ation of CYP2EI * c2 allele with alcohol use disorders was much stronger in males than in females,
with a male OR value of 2.30. CYP2EI * ¢2 allele was associated with increased alcohol consumption
and alcohol use disorders in males. Conclusion There is the positive association among CYP2EI * ¢2
allele , alcohol use disorders, and the amount of alcohol consumption in Tibetan population.

Key words: alcohol use disorders; CYP2EI gene; Tibetan

[ J Cent South Univ ( Med Sci) , 2008 ,33(4) :0284-09 ]

Date of reception 2007-03-09

Biography GUO Wan-jun(1973-) ,male, Ph. D. student, attending psychiatrist, mainly engaged in molecular genetics of mental disorders and
clinical mental health service in general hospital.

Corresponding author LI Tao, E-mail;sphatal@ iop. kcl. ac. uk

Foundation item This work was supported by a grant from the Department of Science and Technology, Sichuan, P.R. China



Functional polymorphism of CYP2EI gene and alcohol use disorders in a Tibetan population

GUO Wan-jun, et al.

285

A ANEE CYP2E]I EE *cl/ * ¢2 THEE
ZAMEEBERESZ BN RED T

FHEE? B2 MK T A, a2 ER,

E50 MR BN, EZ4 ERET B ARR

% NERY ) e Fe' | David A Collier®” | David Ball® | 2= 3%"2¢7
(LW AFEFEREHABREHEFTHEE, R 610041 ;
2. WANAFETEREDETERE X ERE, R4 610041,

3.TRAFEF K, HLFE 6500005
4. HEEBREARERSIET £ R, fLFE 650000,
5.0 kF v ERAFH, RAB 610041

6. BEFHAEMEFZHRHACHEEFH, £E 6% SE5 8AF;
T.E E¥ MW EFF R SGDP #.8, & E 16 H SES 8AF)

[(WE] B RARASFTBIALE T &, TEFRLBAABE S CYP2E] 2B «cl/ xc2 $5k5
AL AR MRS AN, AR A AT Z A AR E AR S A EAEE A R ER
BERAMEE FHZHoa, xR REBEERE-TRFHER B KE S S M (PCR-RFLP) 7 % 2t 655 4 DNA
ARG CYP2EL s cl/ % c2 % &Mk T AR oA, 3 340 4 DNA %k B /B 4516 A & 2 % %) 2 X ( AUDIT)
B =10 09 im 451 A EAFH X, 5 3154 DNA sk & AUDIT<S ¥ E¥ - Bk, HA B 5 A4 R 54
TR R HEAT R B, R R P LR R T R, 3% A5 R B R & 49 o A 3 4 4 Hardy - Weinberg
PHE R, JEBIE CYP2EL % 2 515 A AWM E(16.2% )AL EH FABA(10.8%),4 P Lk 0.005,
ORAE 4 1.60 (95% TAER M A 1.15~2.21), R AHEH 2 FLEEABAGEABEAR( *cl */c2 + % c2
% /c2)IME Bt B4 F (28.5% vs. 18.7% ;% =8.65, P=0.003; OR=1.73); £ B ¥ XA
EFMERE L ORMHE2.30;2A%RT, ZFHAANHFEL, FRABOALATH «c2 FEEAR

2 AUDIT Z B 5 4R /= EAZ B P & (SADQ) P AN KRB EWE T H W, &b EZBEAHT,
FAEF W, CYP2E] « 2 AR 5 BAF AR R ARB F MY R XK,

[X42i7] BN g,
[HESZES] Q754;R749.62
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Family, twin, and adoption studies have
shown that genetic factors are implicated in the
etiology of alcohol use disorders. It has been esti-
mated that genes may account for up to 50% -~

60% of variance in the population '"?'.

Multiple
genes and/or interaction between genes and psycho-
socio - cultural factors contribute to the overall liability
to develop the disorders. Furthermore , studies sug-
gest that genetic factors may also influence the pat-
terns of alcohol use, such as the quantity of alcohol
consumed on a typical drinking occasion, drinking
frequency , the frequency, and severity of intoxica-
tion

Association analysis of candidate genes is one of

[ XHiFrIZAG] A

[XEHS] 1672-7347(2008) 04-0284-09

the most robust strategies in the genetic study of alco-
hol use disorders and related phenotypic traits, as the
enzymes which process alcohol in the body are well un-
derstood. For example , the protective effect of ALDH2
genotype against alcohol abuse is well established “*'.
Many other candidate genes from the alcohol metabolism
pathway ( e.g. alcohol dehydrogenase, ADH; cyto-
chrome P4502E1, CYP2E1) P, genes from the
dopaminergic (e.g. DRD2, DRD3, DRD4, DATI
genes ) and GABAergic systems (e.g. GABAA and
GABAB receptor gene cluster) ! have been ex-
tensively studied. Some of findings, such as those of
alcohol - metabolizing enzymes, are promising and in

need of replication >3
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Alcohol metabolism is one of the biochemical
determinants that can significantly influence drinking
behavior, the development of alcoholism, and alco-
hol -induced organ damage. Several enzymes are in-
volved in the process of alcohol metabolism. ADH
oxidizes most alcohol to acetaldehyde in the cytoplasm
of hepatic cells, and then aldehyde dehydrogenase-2
( ALDH2 ) , which is mainly located in mitochondria
of hepatic cells, will convert acetaldehyde to acetate

U781 Iy addition to the ADH me-

tabolism pathway of ethanol, cytochrome P4502E1

by its oxidization

(CYP2EL) -catalyzed metabolism also has an impor-
tant role in oxidizing alcohol to acetaldehyde, which
is induced by alcohol and is responsible for 10% of
ethanol metabolism after ingestion of moderate alcohol

[19-20]

doses The capacity to oxidize ethanol is ele-

Dur-

vated up to 10-fold in heavy consumers [1921)

ing the CYP2E1 metabolism process, oxygen-de-
rived free radicals is released as a by-product and
thus causes oxidative stress to cells™*'.  The
CYP2E] genes have also been studied as important
candidate genes for alcohol related liver diseases as
acetaldehyde and oxygen-derived free radicals from
alcohol metabolism may injure liver cells 72>
It has been reported that the CYP2EI % cl/ *
c2 polymorphism , located in the 5’ -transcription
regulatory region of the gene, can significantly alter
the activity of the CYP2E1 enzyme. The wild type
allele (¢1) is associated with lower expression than
the mutant allele (¢2). Thus the ¢2/¢2 genotype ,
which lacks the Rsal restriction site, is associated
with an up to 10-fold higher transcriptional activity

[5,7,22:24)

than the c¢I/cl genotype Several studies

have reported an association between the CYP2E [ *
cl/ % ¢2 polymorphism and alcohol consumption or

related mental disorders but results from other studies

[59,13-14,25,27-32]

have been inconsistent Studies have

also reported that the CYP2EI * ¢2 allele is associ-

ated with an increased risk of alcohol related liver

[24,26,33-37]

diseases and other alcohol related diseases ,

although other studies failed to replicate the fin-
dings [24:21:2930.32,3738)

In the present study, we used a sample collec-

ted during an epidemiological study of alcohol use
disorders in a Tibetan population in China, to per-
form a case-control study investigating the relation-
ship between the CYP2EI * c1/ * ¢2 polymorphism
and alcohol use disorders, and the potential influence
of CYP2EI * c1/ % ¢2 polymorphism on the severity
and dimensions of alcohol use disorders in this popu-

lation.

1 SUBJECTS AND METHODS

1.1  Subjects We performed an epidemiological
survey in 3 171 individuals from 4 suburb counties of
Lasa city in Tibet using the Chinese Interview Version of
Alcohol Use Disorders Identification Test ( AUDIT) "'
During the survey, 340 individuals ( 193 males and
147 females) with an AUDIT score =10 ( the cut-off
point for diagnosing alcohol use disorders ) and 315
(172 males and 143 females ) controls with the AUDIT
score < 5 were invited to participate in the genetic
study. Their average age was 48.06 £ 11. 90 for the
alcohol use disorder group with a range from 17 to 77
years and 47.09 +12.23 in the control group with a
range from 16 to 84 years.

In current study, the 10-item AUDIT was used to
assess 3 aspects related to alcohol drinking which include
Factor-1 ( alcohol intake ) , Factor-II ( alcohol depend-
ence ) and Factor-1I1 ( alcohol -related problems )™ .
We also used the Severity of Alcohol Dependence Ques-
tionnaire ( SADQ) ') 10 assess the severity of alcohol
use disorders and to measure 5 aspects ( dimensions) of
alcohol dependence syndrome including Dimension-I
( physical withdrawal symptoms) , Dimension-II ( affec-
tive withdrawal symptoms ) , Dimension-III ( craving
and withdrawal -relief drinking ) , Dimension-1V ( typi-
cal daily consumption) and Dimension-V ( reinstatement
of withdrawal symptoms after a period of abstinence ) ,
and a companion scale, the Impaired Control Scale
(ICQ ), to measure the extent to which a client per-
ceives themselves to be out of control with regard to
their alcohol use. Genomic DNA for each subject was

extracted from buccal swabs. All participants gave writ-

ten informed consent before the investigation.
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1.2 Genotyping The functional polymorphism in
the CYP2E] gene was determined by PCR-RFLP meth-
od with the oligonucleotides 5'- CCA GTC GAG TCT
ACA TTG TCA -3’ and 5'- TTC ATT CTG TCT TCT
AAC TGG -3' as described "', The PCR amplification
was performed by initial denaturation at 94 °C for 5
min , following by 35 cycles of 94 C for 30 s, 55 C
for 30 s and 72 °C for 60 s, with a final extension at
72 °C for 6 min. The 413 bp PCR products were di-
gested with Rsal with the ¢! allele cut into 352 bp and
61 bp fragments and the ¢2 allele uncut. The digested
in 3%
visualized with ethidium-bromide staining.

1.3 Analysis of data

fragments were separated agarose gel and
All genotype data were
tested for Hardy-Weinberg disequilibrium by chi-
squared analysis. Comparison of allele and genotype fre-
quencies between cases and controls was carried out
using the Chi-squared test with program UNPHASED
(allele-wise ) or performed using SPSS11. 0 ( Statisti-
cal Package for the Social Sciences) ( genotype-wise ) .
We also used the scores of the AUDIT and the SADQ as
quantitative traits to estimate the allelic ( by program
UNPHASED ) and genotypic ( Student T test ) effects of
CYP2EI * cl/ % ¢2 polymorphism on the severity and

dimensions of alcohol use disorders. We set the signifi-

ant difference at 0. 05.

2 RESULTS

2.1 Comparison of allelic and genotypic frequen-
cies of CYP2E!I * c1/ % c¢2 polymorphism between
cases and controls The allele and genotype fre-
quencies of the CYP2EI % c¢1/ % ¢2 polymorphism are
shown in Table 1. The Hardy-Weinberg disequilibrium
(HWE ) test confirmed that the genotype distribution of
the polymorphism was in HWE in both case and control
groups. The frequency of the allele ¢2 in the CYP2E]
* ¢1/ % ¢2 polymorphism in subjects with alcohol use
disorders (16. 2% ) was significant higher than con-
trols (10.8% ), with a P value of 0. 005 and OR
value of 1.60 (95% CI. 1.15 ~2.21). There was
also significant difference in genotype frequencies be-
tween two groups (x° =8.75, P =0.01). Subjects

with alcohol use disorders had a higher frequency of

genotypes with at least one copy of allele ¢2 (28.5%
vs. 18.7% ; ¥’ =8.65, P=0.003; OR=1.73)
than the control group.

Previous studies showed that males have a higher
prevalence of alcohol use disorders than females ™%
We, thus, assumed that gender might modify the effect
(odds ratio ) of the haplotype/ allele if this is one of
risk factors. By using gender as effect modifier in the
program UNPHASED , we found that males with the al-
lele ¢2 in the CYP2EI s ¢1/ * ¢2 polymorphism had a
much higher risk for alcohol abuse disorders than fe-
males (x> =6.73, P=0.01; OR=2.30, 95%
Cl. 1.23 ~4.32).
allele and genotype frequencies of the CYP2EI % c¢l/

We subsequently compared the

* ¢2 polymorphism between cases and controls in males
and females respectively. The frequency of the CYP2E]
* ¢2 allele in males with alcohol use disorders
(17.1% ) was significantly higher than the male con-
trols (7. 8% ) with a P value of 0. 0001 and OR
value of 2.42 (95% CI. 1.51 ~3.89), and the
frequencies of genotypes were also significantly different
between male cases and controls ( x* =12.18, P =
0.001 ). Genotype frequencies with at least one copy of
the ¢2 allele in males with alcohol use disorders
(29.0% ) was significantly higher than male controls
(14.6% ) (x> =11.04, P=0.001; OR =2.40).
However , there was no significant difference in either
allele or genotype frequencies between females with alco-
hol use disorders and female controls ( Table 1) .

2.2 Influence of CYP2EI % cl/ % c¢2 polymor-
phism on the severity and dimensions of alcohol use
disorders The results of the allelic and genotypic
effects of CYP2E1 % c1/ * ¢2 polymorphism on the se-
verity and dimensions of alcohol use disorders are shown
in Table 2. In general , there were no significant effects
of CYP2E] # c1/ % c2 polymorphism ( allele-wise and
genotype -wise ) on the scores of the total AUDIT and its
3 factors, the scores of total SADQ, and its 5 dimen-
sions in the overall samples. However, after the sam-
ples were divided into male and female groups, we
found that, in male group only, the allele ¢2 was asso-
ciated with the increased scores of Factor-1 of the AU-

DIT (alcohol intake) (x> =4.67, P =0.03) and
Dimension-1V of the SADQ ( typical daily consumption )
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(x =3.65, P=0.05). Male subjects possessing a
genotype with at least one copy of the c2 allele (i.e.
cl/cl + c¢l/c2) had significantly higher scores on
Factor-1 of the AUDIT (¢t = -2.06, P=0.04) and
Dimension -1V of the SADQ (¢t = -2.40, P=0.02)

than male subjects without a copy of c¢2 allele ( Table
2, Figure 1).
CYP2EI % c¢lI/ % ¢2 polymorphism in the female

There were no such effects of the

group .

Tab.1 CYP2EI cl/c2 genotype and allele frequency

Genetic Polymorphism  AUDIT=10 Frequencies (% ) AUDIT<S5 Frequencies (% ) N P OR(95% CI)
Total
Allele el 570 (83.8) 562 (89.2) 8.07 0.005 1.60
c2 110 (16.2) 68 (10.8) (1.15~2.21)
Genotype ¢l /cl 243 (71.5) 256 (81.3) 8.75 0.01
l/c2 84 (24.7) 50 (15.9) (8.65) * (0.003) * 1.73*
2/c2 13 (3.8) 9 (2.9) (1.20 ~2.50)
Females
Allele el 250 (85.0) 245 (85.7) 0.05 0.83 1.052
2 44 (15.0) 41 (14.3) (0.66 ~1.67)
Genotype ¢l /cl 106 (71.5) 109 (76.2) 3.45 0.18
el/c2 38 (25.9) 27 (18.9) (0.64) * (0.43) " 1.24*
2/c2 3(2.0) 7 (4.9) (0.73 ~2.10)
Males
Allele el 320 (82.9) 317 (92.2) 14.00 0.0001 2.42
2 66 (17.1) 27 (7.8) (1.51 ~3.89)
Genotype ¢l /cl 137 (71.0) 147 (85.5) 12.18 0.001
/2 46 (23.8) 23 (13.4) (11.04)*  (0.001) * 2.40"
2/c2 10 (5.2) 2(1.2) (1.42~4.07)

# Comparison of genotype frequencies between cases and controls after combining genotypes with at least one copy of CYP2EI * ¢2 (i.e. ¢l/c2 and

2/c2).

10.00+

t

8.00=

6.00=

Scores

4.007

2.00 7

.
whole

Alochol intake of AUDIT

L] el [n=243(male 137, female 106)]

5.00- i
4004 —&—
£ 300
@
2.004
1.00 =
male female whole

Typical daily consumption of SADQ

7. cl/c2+c2/c2 [n=97(male 56, female 41)]

Fig.1 Influence of CYP2EI * c1/ * ¢2 polymorphism on the alcohol consumption factor ( dimension) of AUDIT and SADQ.
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Tab.2 Effects of CYP2EI * cl1/ * c2 on the severity and dimensions of alcohol use disorders

Genotype- / Total sample (n =340) Female (n =193) Male (n=147)
Seores Allele- wise 1/, P s e P Xxs vy P s
AUDIT/  Genotype-wise  —0.51 0.61 0.10 0.92 -0.68 0.50
Total cl/cl 17.47 +5.60 16.07 £5.22 18.55 +5.67
cl/c2 +c2/c2 17.81 £5.00 15.98 +4.41 19.14 £5.01
Allele-wise 0.06 0.81 0.02 0.90 0.03 0.86
AUDIT/  Genotype-wise —1.49  0.14 0.08 0.9 ~2.06  0.04
1 cl/cl 9.13 £2.46 8.67 +2.51 9.49 £2.36
cl/c2 +c2/c2 9.57 £2.37 8.63 £2.23 10.25 £2.24
Allele-wise 2.70 0.11 0.02 0.89 4.67 0.03
AUDIT/  Genotype-wise  0.20 0.84 -0.03 0.98 0.32 0.75
I cl/cl 4.07 £2.83 3.50 £2.48 4.50 £3.01
cl/c2 +c2/c2 4.00 £2.55 3.51+£2.29 4.36 +2.68
Allele-wise 0.07 0.79 0.07 0.80 0.46 0.50
AUDIT/  Genotype-wise  0.09 0.93 0.12 0.91 0.05 0.96
1 cl/cl 4.27 +£3.14 3.90£3.23 4.56 +3.04
cl/c2 +c2/c2 4.24 £3.19 3.83 £2.97 4.54 +£3.34
Allele-wise 0.35 0.55 0.09 0.77 0.41 0.52
SADQ/  Genotype-wise  —0.65 0.51 -0.38 0.71 -0.51 0.61
Total cl/cl 10.90 +8.31 10.09 +7.57 11.53 +8.82
cl/c2 +c2/c2 11.53 +7.23 10.58 +6.57 12.21 £7.66
Allele-wise 0.20 0.66 0.0002 0.99 0.22 0.64
SADQ/  Genotype-wise —0.37 0.71 0.9 0.33 -1.33 0.19
1CQ cl/cl 7.03 £3.04 6.41 £3.12 7.51 £2.90
cl/c2 +c2/c2 7.16 £2.85 5.88 £2.57 8.11 +2.69
Allele-wise 0.26 0.61 0.75 0.39 1.45 0.23
SADQ/  Genotype-wise —0.38 0.71 -1.17 0.24 0.53 0.60
1 cl/cl 1.89 £2.69 1.75 £2.59 1.99 +£2.76
cl/c2 +c2/c2 2.01 £2.72 2.34 £3.06 1.77 £2.43
Allele-wise 0.14 0.71 0.51 0.47 0.02 0.90
SADQ/  Genotype-wise  0.51 0.61 -0.52 0.60 1.09 0.28
I cl/cl 0.79 £1.51 0.90 +1.44 0.71 £1.57
cl/c2 +c2/c2 0.70 £1.49 1.05 £1.66 0.45+1.32
Allele-wise 1.12 0.29 0.03 0.85 2.25 0.13
SADQ/  Genotype-wise —0.14 0.89 1.24 0.22 -0.81 0.42
11T cl/cl 1.92£2.94 1.53 £2.66 2.22+3.12
cl/c2 +c2/c2 1.97 £2.77 1.07 £1.70 2.63 £3.20
Allele-wise 0.003 0.95 1.55 0.21 0.28 0.59
SADQ/  Genotype-wise —1.75 0.08 0.39 0.70 -2.40 0.02
v cl/cl 3.81+1.90 3.50 +1.66 4.05 +2.05
cl/c2 +c2/c2 4.27 +1.78 3.39+1.43 4.80+1.78
Allele-wise 0.28 0.13 0.15 0.70 3.66 0.05
SADQ/  Genotype-wise —0.52 0.60 -0.76 0.45 -0.03 0.98
V cl/cl 2.48 +2.63 2.38 £2.53 2.56 +2.71
cl/c2 +c2/c2 2.64 +£2.23 2.73 £2.40 2.57 +2.12
Allele-wise 0.32 0.58 0.19 0.66 0.13 0.72

#: ¢ value for genotype-wise, x* for allele-wise analysis.
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3 Discussion

The ¢2 allele of the CYP2EI % cl1/ * ¢2 poly-
morphism is associated with higher activities of the
CYP2E1 enzyme, which is linked to ethanol metabo-

27224 In the present study, we found that the

lism
frequency of CYP2EI % c2 allele (13. 6% ) in the
Tibetan population was lower than that of other East
Asian populations (18.7% ~24.0% )"*%14»700
but was higher than that of Caucasian populations ( less

than 5. 0% )
showed that the CYP2E] % ¢2 allele was significantly

28-29,31-32
. . Furthermore, our results

associated with alcohol use disorders, especially in
males , in the Tibetan population. The CYP2E1 x* ¢2
allele was also implicated in increasing alcohol con-
sumption in males with alcohol use disorders. This is in
line with previous studies, which have shown the = ¢2

allele of CYP2E1 to be associated with greater alcohol

. the development of alcoholism 7' and

the earlier onset of alcohol abuse™’.

consumption

It is commonly acknowledged that elevated acetal-
dehyde levels in blood may protect individuals from
heavy drinking due to its aversive effects such as face
flushing and other unpleasant symptoms Previous
studies have reported that the low activity allele ALDH2
* 2, which provides protection against alcohol depend-
ence , is present at a relatively low frequency in the Ti-
[46)

betan population ( < 5% )
tion possess the ALDH2 + 1/ALDH2 * 1 genotype and

Most Tibetan popula-

convert acetaldehyde to acetate with higher efficiency.
Thus , individuals with the CYP2EI * ¢2 allele may
not easily experience the aversive effects of excessive al-
cohol consumption , and subsequently drink more. Stud-
ies, including the present one, have confirmed the hy-
pothesis that subjects with CYP2EI % ¢2 allele, espe-
cially those carrying both CYP2EI % c2 allele and the
ALDH2 * 1/ALDH2 = 1 genotype , have a significantly
higher alcohol consumption **'.

However, other studies have reported that
CYP2E]I * ¢2 had no significantly influence on alcohol
consumption and/ or related mental problems. It should

be noted that some of the studies were performed in

populations with very low frequencies of the CYP2E 1 *
c2 allele (less than 5% ) which may have limited the

2332 Other studies in East Asian

power of the study '
population with relative high frequencies of CYP2E1 =*
c2 allele have not considered the interaction between
CYP2EI and ALDH2 genes "2

It should be pointed out that, in this present
study , the association of CYP2EI = ¢2 allele with
higher risk of alcohol use disorders was much stronger
in males than in females with an odds ratio of 2. 30.
In addition , the involvement of CYP2EI % c¢2 allele
with increased alcohol consumption was observed in
males with alcohol use disorders only. There are some
possible reasons : Heavy drinking in women is strongly
against cultural expectation in Tibet. Thus it is possible
that the protective environment for women masks any ge-
netic effects of genes involved in ethanol metabolism by
reducing exposure. In addition, it has been reported
that the contribution of CYP2E1 to ethanol metabolism
increases significantly when ADH is saturated, i. e. at
high alcohol dose levels (100 g/d), or after long-
term ethanol intake'”?"’. Thus CYP2E1 alleles may
have a functionally limited contribution in the process of
ethanol metabolism in females as generally they drink
less. However, we are unable to compare this finding
with previous studies as most of them focused on sam-

89,13,27]

ples collected from males ' , or used the samples

as a whole without analyzing males and females sepa-
rately 77

In conclusion, the present study confirms the posi-
tive association among CYP2E] % c¢2 allele, alcohol
use disorders , and the amount of alcohol consumption ,
in the Tibetan population, especially in males. Further
study is warranted to explore the interaction among genes
involving in the ethanol metabolism (e. g. ADH genes
and ALDH genes ) , and to identify other susceptibility
genes which may responsible for addiction behaviors.
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