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Abstract

The alcohol dehydrogenase 1B (ADH1B) *2 (47His) allele and the aldehyde dehydrogenase 2 (ALDH2) *2
(487Lys) allele are seen among some Asian peoples, but rare among other ethnic groups. This study examined
the allele frequencies in the Uzbekistan Republic, which is located in Central Asia. Subjects were derived from
a case-control study on peptic ulcer disease, which included 161 Uzbeks and 23 Russians. They were enrolled at
the Republic Research Center of Emergency Medicine located in the capital, Tashkent City. Genotyping was
performed for ADH1B Arg47His and ALDH2 Glu487Lys with a polymerase chain reaction with confronting
two-pair primers. The frequency for the ADH1B *2 allele was similar among cases and controls. The ALDH2 *2
allele was rare in both. Among 161 Uzbeks, the ADH1B *2 allele frequency was 0.286 (95% confidence interval,
0.237-0.338) and for the ALDH2 *2 allele was 0.016 (0.005-0.036), while among the 23 Russians the figures were
0.083 (0.024-0.208) and 0.000 (0.000-0.077), respectively. There were no significant differences in drinking habits
among individuals with different genotypes, although ALDH2 *2*2 genotype was not observed. The present
study demonstrated that ADH1B *2 allele frequency among Uzbeks was closer to that among Caucasians than
East Asians, some Uzbeks also demonstrating the ALDH2 *2 allele.
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Introduction was recently reported to be weaker among those with
ALDH2 *2 allele(s), because the drug is activated with
It is well known that enzyme activities of alcohol ALDH2 (Li et al., 2006). It was also reported that those
dehydrogenase 1B (ADH1B) and aldehyde dehydrogenagéth ALDH2 *2 allele had a high risk of Alzheimer’s
2 (ALDH2) are determined mainly by the genotypes oflisease (Ohta and Ohsawa, 2006).
ADH1B Arg47His in chromosome 4g22 and ALDH2  The allele frequencies of both polymorphisms vary
Glu487Lys in chromosome 12q24.2, respectively (Bosrotargely among different ethnic groups. The ALDH2 *2
and Li, 1986). ADH1B *2 (His) allele has a higher enzymeallele is not common except in Chinese, Koreans, and
activity to convert ethanol to acetaldehyde, which causekapanese. Genetic analysis found that these three groups
uncomfortable symptoms, resulting in the risk reductiormake a cluster (Kim et al., 2005). The ADH1B *1 allele
of alcoholism (Borras et al., 2000). ALDH2 *2 (Lys) allele is prevalent among Caucasians and Africans, but not
has a very low enzyme activity, resulting that those witlamong Asians (Chen et al., 1994; Goedde et al., 1992;
ALDH2 *2*2 genotype generally do not become drinkersOota et al., 2004). Although the allele frequencies have
because of strongly reduced ability to detoxifybeen reported for most of ethnic groups, the reports for
acetaldehyde. To date, five polymorphisms (G-539T, Cpersons in the Central Asia are still limited. This study
530T, G-357A, -346G Ins/Del, and CG-204GC) ofreports the allele frequencies among those in Uzbekistan
ALDH2 promoter region have been reported other thaRepublic, which has a long history of interactions between
Glu487Lys, but their functional modification is negligible Asia and Europe including the ancient expansions of
(Harada et al., 1999). nomadic tribes to the west and the establishment of
The enzyme activities of ADH1B and ALDH2 Mongol Empire of the 13th century (Zerjal et al., 2002).
influence the incidence of alcohol related diseases
including cancers (Yokoyama et al., 2002; Brennan et alMaterials and Methods
2003), liver cirrhosis (Yamouchi et al., 1995) and
alcoholism (Edenberg 2007). The effect of nitroglycerin ~ Subjects were derived from a case-control study on
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the association betweetelicobacter pylorinfectionand  Taple 1. Genotype/allele Frequencies according to
peptic ulcer disease (PUD) in Uzbekistan Republi¢thnic Group

(Abdiev et al., 2008). There were 197 participants (103
males and 94 females) enrolled from January to March ggenotype

161 Uzbeks 23 Russians 4 Koreans 7 others

2007 at Republic Research Center of Emergency Medicine N % N % N_% N_%
(RRCEM) in Tashkent; 60 volunteers of students/staff o0ADH1B Arg47His
the Center, 95 patients with PUD (85 duodenal ulcerArgArg 84 522 19 826 1 250 4571
patients and 10 gastric ulcer patients), and 42 patients witff'gHis 62 385 4 174 1 250 3429
miscellaneous diseases including 17 with acuteH!SHiS 15 93 0 00 2500 0 00
. . s . . Arg allele 230 714 42 913 3 375 11 786
cholecystitis, 14 with acute appendicitis, 4 with hernia, 3" .
ith itis 2 with echi infecti 1 with His allele 92 286 4 8.7 5 625 3214
with pancreatitis, 2 with echinococcus infection, 1 withy| pyo Glu487Lys
nephritis, an_d 1 with pneumonia. _ GluGlu 156 96.9 23 1000 2 50.0 7 100
The subjects were 161 Uzbeks, 23 Russians, 4GjuLys 5 31 0 00 2 500 0 00
Koreans, and 7 others (4 Kazaks, 1 Tatar, 1 Armenian]ysLys 0O 00 0O 00 O 00 0 00
and 1 Afghan). The analysis was conducted mainly forGlu allele 317 984 46 100 6 75.0 14 100
Uzbeks and Russians. Information on age, sex, ethnicityLys allele 5 16 0 00 2 250 0 00

and alcohol habits were obtained from medical records
(patients) and questionnaire/interview (healthylable 2. Genotype and Alcohol Intake Habit according
volunteers). Concerning ethnicity, that in their passpof© Genotype

was used. The question on alcohol drinking was simplgenotype Males Females
and subjective; “Are you an alcohol drinker?”. Written T Drinkers* P-value
informed consent was obtained from each participartt )
before blood draw. The study was approvedpby Et%icéDHlB Arg4rHis

. . . .. ArgAr 56 42 (75.0) 0.178 52 7(13.5) 0.733
Committee of Nagoya University School of Medicine Ag g (75.0) (13.5)

T Drinkers* P-value

, rgHis 34 22(64.7) 36 7(19.4)
(approval number 459). Genotyping was performed aftersHis 12 11 (91.7) 5 1(20.0)
the complete anonymization of samples. ALDH2 Glu487Lys

From each enrolled person 7.5 ml of venous bloodGluGlu 97 71(73.2) 0.737 91 15(16.5) 0.531
was taken. DNA was extracted from 2.5 ml of heparinizedGluLys 5 4(80.0) 2 0 (0.0
blood. ADH1B Arg47His and ALDH2 Glu487Lys were _LysLys 0 0 (0.0 0 0.0
genotyped with a polymerase chain reaction withrgta 102 75 (73.5) 93 15(16.1)

et al., 2003). The statistical analysis was conducted witlj it_ost:lljarr;utrgstir (%); p values were calculated from 2 by 3

STATA version 7.0 (STATA Corporation Inc., College

Station, TX). The 95% confidence intervals (Cl) of theTable 2 shows the drinker percentages according to sex

percentages were calculated based on binomiand genotype. There were no significant differences in

distributions. Chi-square tests and Fisher’s exact tests wedteinker percentage among three ADH1B genotypes and

performed to examine the differences in percentage. between two ALDH2 genotypes, although drinkers were
90.7% (11/12) among males with ADH1B *2*2 genotype.

confronting two-pair primers (PCR-CTPP) (Tamakosh;:hI

Results

Discussion
DNA was not extracted from two Uzbek patients with

PUD. The frequency for ADH1B *2 allele was similar  The present study demonstrated that ADH1B *2 allele
among 56 healthy volunteers (49 Uzbeks and 7 Russiang)as more prevalent among Uzbeks (0.286) than among
90 patients with PUD (78 Uzbeks and 12 Russians), antle Russians (0.087). ALDH2 *2 allele was 0.016 among
the other 38 patients (34 Uzbeks and 4 Russians); 0.2882 Uzbek alleles, and none among 46 Russian alleles.
0.314, and 0.221 for Uzbeks and 0.071, 0.083 and 0.1Z%ere were no significant differences in the allele
for Russians, respectively. ALDH2 *2 allele was rare; 4requency among healthy volunteers, PUD patients, and
out of 156 alleles of Uzbek PUD patients, and 1 out of 6&he other patients. Since the sample size was limited, no
alleles of Uzbek patients with the other diseases. Sinaggnificant differences in drinking habits among the
the genotype frequencies were not related to the diseasd#ferent genotypes were observed. The amount of alcohol
the further analyses were conducted for all the subject¥inking was not questioned.

combined. The genotype frequencies in total were in We applied the same PCR method in this study as to
Hardy-Weinberg equilibrium (p=0.343 for ADH1B and our previous study, which demonstrated that ADH1B *2
p=0.852 for ALDH2). Table 1 shows the frequenciesllele and ALDH2 *2 allele among 453 Japanese were
according to ethnic group. Among 161 Uzbeks, ADH1B0.793 and 0.306, respectively (Tamakoshi et al., 2003).
*2 allele was 0.286 (95% confidence interval, 0.237The genotype frequencies of the present study subjects
0.338) and ALDH2 *2 allele 0.016 (0.005-0.036), whilewere in Hardy-Weinberg equilibrium. In addition, two
among 23 Russians 0.083 (0.024-0.208) and 0.000 (0.00@LDH2 *2 alleles were found for four Koreans in the
0.077), respectively. The difference in the ADH1B *2subjects. Accordingly, it seemed unlikely that the results
allele frequency between Uzbeks and Russians wagere influenced by the genotype method. The subjects
statistically significant (p=0.004 for Fisher’'s exact test)were not randomly sampled from a region in Uzbekistan,
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but from a case-control study of PUD. Since the aIIeIACknOW|edgement
frequencies did not differ among the different groups of
subjects, who did not know their genotypes, selection bias The authors are grateful to Ms. Yoko Mitsuda for her
may be limited, if any. technical assistance. This study was supported in part by

We used the official ethnicity based on their passpora Grant-in-Aid for Scientific Research on Special Priority
Since actual ethnicity was difficulty to be defined, theAreas of Cancer from the Japanese Ministry of Education,
definition based on the passport seemed one of the m@ailture, Sports, Science and Technology. We have no
reasonable approaches. Any ethnic groups have beemnflict of interest.
mixed more or less during a long history, so that this study
has been conducted. The ethnical mixture of their paren®eferences
or grandparents seemed negligible because of the
complicated social situations surrounding the ethniébdiev S, Ahn KS, Rahimov B, et al (200Blelicobacter pylori
groups in the 20th century. Accordingly, the allele infection and peptic ulcer disease in Uzbekistan.
distribution with the definition based on their passport Helicobacter13, 304-5. _ _
may reflect the so-called Uzbeks. Bhaskar LV, Thangaraj K, Osier M, et al (2007). Single

* . . . nucleotide polymorphisms of the ALDH2 gene in six Indian
The ADH1B*2 allele is not seen among Africans, is populationsAnn Hum Biol 34, 607-19.

minor among Cauca5|an$ (0.006 among_ 90 Swedes Ig%rras E, Coutelle C, Rosell A, et al (2000). Genetic
0.052 among 115 Hungarians), and is major among East polymorphism of alcohol dehydrogenase in Europeans: the
Asians (0.680 among 86 Chinese, 0.805 among 177 ADH2*2 allele decreases the risk for alcoholism and is
Koreans, and 0.778 among 634 Japanese) (Goedde et al.,associated with ADH3*1Hepatology 31, 984-9.

1992; Yokoyama et al., 2002). This difference in the allel@osron WF, Li T-K (1986). Genetic polymorphism of human
frequency between Caucasians and East Asians is one ofliver alcohol and aldehyde dehydrogenases, and their
the largest among the reported allele frequencies. The Lee'aggl‘smg ts%za'lcg’ho' metabolism and alcoholism.
present data demonstrated that the allele frequency amoﬁr%nnzfn P, ngvié S, Hashibe M, et al (2004). Pooled analysis of
Uzbeks was closer to that among Caucasians. Among the

. . . alcohol dehydrogenase genotypes and head and neck cancer:
23 Russians in this study, ADH1B *2 allele was 0.087, A HuGE reviewAm J EpidemiqlL59, 1-16.

which was lower than the frequency reported for 2%hen s-H, zhang M, Wang N-S, Scott CR (1994). Gene
Russian immigrants to Israel (0174 by Hasinetal., 2002) frequencies of alcohol dehydrogenase2 (ADH2) and
Since the sample sizes of both studies were small, the aldehyde dehydrogenase2 (ALDH2) in five Chinese
difference in the allele frequency was not significant minorities.Hum Genet94, 571-2.

(Fisher’s exact test, 0.354), indicating that studies with Bdenberg HJ (2007). The genetics of alcohol metabolism: role
larger size for Russians is required. of alcohol dehydrogenase and aldehyde dehydrogenase

The ALDH2 *2 allele is also unique in terms of the _varantsAlcohol Res Heal{f80, 5-13.
q Goedde HW, Agarwal DP, Fritze G, et al (1992). Distribution of

g(_aographlc distribution. The geographical b_order of _those ADH2 and ALDH2 genotypes in different populatiohsim

with the *2 allele was not clear. In Mongolia and Tibet, Genet 88, 344-6.

the Lys allele frequency was 0.10 and 0.05, respectivelyarada S, Okubo T, Nakamura T, et al (1999). A novel
(Chen et al., 1994). Among 179 Indians, the allele polymorphism (-357 G/A) of the ALDH2 gene: linkage
frequency was reported 0.020; 5 heterozygotes and 1 disequilibrium and an association with alcoholigdzohol
homozygote (Goedde et al., 1992), although another study Clin Exp Res23, 958-62.

reported that none had a *2 allele among 397 male Indiah#sin D, Aharonovich E, Liu X, et al (2002). Alcohol dependence
(Bhaskar et al., 2007). However, the allele was not found Symptoms and alcohol dehydrogenase 2 polymorphism:
in Siberia and Northwest Asia (Komi, Zyriane, and Israeli Ashkenazis, Sephardics, and recent Russian

. immigrants.Alcohol Clin Exp Re®6, 1315-21.
Khanty). Three out of 117 Hungarians were reported tRim J-J, Verdu P, Pakstis AJ, et al (2005). Use of autosomal loci

be heterozygous and none was homozygous; t_he allele for clustering individuals and populations of East Asian
frequency was 0.013 (Goedde et al., 1992). This study qrigin. Hum Genet117, 511-9.

found that the *2 allele was also quite rare among Uzbeks; v, zhang D, Jin W, et al (2006). Mitochondrial aldehyde
the allele frequency was 0.016. It suggested that Central dehydrogenase2 (ALDH2) Glu504Lys polymorphism
Asia and East Europe might be the edge of populations contributes to the variation in efficacy of sublingual
with the *2 allele. Since the area from Central Asia to hitroglycerin.J Clin Invest116 506-11.

East Europe is very large, further studies are required foht@ S, Ohsawa I (2006). Dysfunction of mitochondria and
obtain more detail information on the exact allele oxidative stress in the pathougenesis of Alzheimer’s disease:
distributions on defects in the cytochrome c oxidase complex and

. . aldehyde detoxificationl Alzheimers Dis9, 155-66.

In ConCIlﬂS'on’ the present study was the first reporé)ota H, Pakstis AJ, Bonne-Tamir B, et al (2004). The evolution
demonstrating that the ADH1B *2 allele frequency of  ang population genetics of the ALDH2 locus: random genetic
Uzbeks was closer to that of Caucasians, and that some drift, selection, and low levels of recombinatidmn Hum

Uzbeks had ALDH2 *2 allele. Since the ALDH2 *2 Genet 68, 93-109.

frequency among Uzbeks was found to be lower than thaémakoshi A, Hamajima N, Kawase, H, et al (2003). Duplex
among Mongolians and similar to that among Hungarians, Polymerase chain reaction with confronting two-pair primers
it seems natural to conclude that the spread was in fact (PCR-CTPP) for genotyping alcohol dehydrogenase B

from from East to West, as expected from many historical SUPunit (ADH2) and aldehyde dehydrogenase (ALDH2).
facts P y Alcohol Alcoho] 38, 407-10.
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