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Polymorphisms of the Dopamine Receptor Genes in Alcoholism”

Seung Ho Ryu, MD**"

| ABSTRACT I

ven though alcoholism is a multi—factorial psychiatric disorder, it is reasonable to suppose that genetic
E factors play a substantial role in the manifestation of this disorder. Because alcohol is the reinforcing

substance which manifests its effects through activation of the mesolimbic dopaminergic reward pathway
of the brain, the gene encoding dopamine receptor subtypes can be a major natural candidate gene. Since
1990, many association studies have identified strong evidence implicating the dopamine D2 receptor(DRD2)
gene in alcoholism, specifically Tagl A minor(Al) allele. Association studies have also been conducted on
other dopamine receptor(DRD3 & DRD4) polymorphisms but the results have yet to be confirmed. Through a
number of other approaches, each dopamine receptor gene has been investigated in association with different
phenotypes in alcoholism, but further researches will be needed.

In conclusion, studies in the past decade have shown that the Tagl Al allele of the DRD2 gene is asso-
ciated with alcoholism in various subject groups. Other dopamine receptor genes have since been added to
the list but yet to be identified. Thus, the knowledge of these genes and their functional significance will
enhance the understanding of the underlying biological mechanisms of alcoholism. Furthermore, it could lead
to more helpful prevention and treatment approaches to alcoholism.
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Table 1. Tagl A DRD2 allelic distribution in studies of Caucasian heterogeneous alcoholics and controls(from

Noble 2000)
Alcoholics Controls
Prevalence of Frequency of Prevalence of Frequency of
Al Allele(%) Al Allele(%) Al Allele(%) Al Allele(%)

Blum et al.(1990) 63.6 34.1 16.7 8.3
Bolos et al.(1990) 37.5 21.3 29.9 18.1
Parsian et al.(1991) 40.6 20.3 12.0 6.0
Comings et al.(1991) 423 22.6 222 1.1
Gelemnter et al.(1991) 43.2 22.7 353 19.9
Blum et al.(1991) 47.2 25.3 19.4 9.7
Cook et al.(1992) 25.0 15.0 30.0 15.0
Goldman et al.(1992) 30.4 15.2 36.1 20.8
Amadéo et al.(1993) 429 24.5 16.3 8.1
Suarez et al.(1994) 36.6 18.9 28.4 15.3
Noble et al.(1994) 47.7 25.0 29.3 17.2
Geijer et al.(1994) 34.4 18.8 35.8 21.0
Neiswanger et al.(1995) 55.8 28.8 13.3 6.7
Heinz et al.(1996) 35.1 19.1 34.5 19.0
Lawford et al.(1997) 35.8 20.4 30.4 18.5
Hietala et al.(1997) 42.9 22.1 22.0 11.0
Total subjects(n=2033) 40.1@ 21.6° 27.99 15.50

ad The prevalence of the Al allele(ATA1 and A1A2 genotypes) was significantly higher in the alcoholic than in

the control group(x 2=33.1, p=8.80x 1077)

b0 The frequency of the Al allele was significantly higher in the alcoholic than in the control group(x 2=24.4,

p=7.83x 1077)
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Table 2. Tagl A DRD2 allelic association stududies in Asian alcoholics

Study Subjects Sample size Phenotype Outcome®
Matsushita et al.(2001) Japanese Alcoholics(n=583) ALDH2P Ns
Controls(n=295) alcoholics

Lu et al.(2001) Han Chinese  Alcoholicse(n=34/63) Conduct disorder  Significant association with
Controls(n=85) alcoholics conduct disorder with
alcoholism
Ishiguro et al.(1998) Japanese Alcoholics(n=209) —141 Ins/Del More frequent Al allele in
Controls(n=152) alcoholics alcoholics than controls
Chen et al.(1997) 4 aborginal  Alcoholics Ncol N1 Ns
groupsd (n=36/24/58/35/50) alcoholics
/Han Controls
Chinese (n=31/23/58/35/66)
Kono et al.(1997) Japanese Alcoholics(n=100) Early-onset Higher frequencies of A1/Al
Controls(n=93) alcoholics genotype and Al allele
in alcoholics than controls
Lee et al.(1997) Korean Alcoholics(n=67) Alcoholics Ns
Controls(n=100)
Hong et al.(1997) Korean Alcoholics(n=59) Severity Higher frequency of Al allele
Controls(n=74) alcoholics in alcoholics than controls
Lu et al.(1996) 3 Taiwanese  Alcoholics(n=21/21/20) Alcoholics Ns
populationse Controls(n=66)
Arinami et al.(1993) Japanese Alcoholics(n=78) Severity Higher frequency of Al allele
Controls(n=100) alcoholics in alcoholics than controls

al nsO not significant outcome, b0 ALDH20 aldehyde dehydrogenase-2, cO alcoholics with conduct disorder/
without conduct disorder, dO Atayal/Ami/Bunun/Ami respectively, ed Han Cinese/Atayal/ Ami respectively
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Table 3. DRD3 Ball allelic association studies in alchoholism

Study Subjects Sample size Phenotype Outcomea
Thome et al.(1999) German Alcoholics(n=94)  Personality Higher frequencies of A1/Al genotype and
Controls(n=70) alcoholics Al allele in alcoholics than confrols
Parsian et al.(1997) American  Alcoholics(n=324) Typel, llo  Ns
Controls(n=178) alcoholics
Dobashi et al.(1997) Japanese  Alcoholics(n=48)  Alcoholics Ns
Controls(n=41)
Higuchi et al.(1996) Japanese  Alcoholics(n=230)  ALDH2c Ns
Controls(n=200) alcoholics
Sander et al.(1995) German Alcoholics(n=268)  Deliium  Higher frequencies of Al allele in
Confrols(n=111) alcoholics  alcoholics than controls
Gorwood et al.(1997)  American  Alcoholics(n=133) Alcoholics Ns
Swedish efc. Controls(n=128)
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Study Subjects Sample size Phenotype Outcome®
Bau et al.(2001) Brazilian Alcoholics(n=114) NSPinTPQc Inferactive effectsin 7 allele with NS
Controls(n=112) alcoholics on alcohol consumption
Bau et al.(1999) Brazilian Alcoholics(n=110) TPQ Lower had scores in those with
alcoholics 7 allele
Sullivan et al.(1998) New Zealand Subjects from NS in TCle Ns
14 alcoholic alcoholics
pedigrees(n=181)
Chang et al.(1997) 3 Taiwanese  Alcoholics(n=62)  Alcoholics  Difference in Atayal Taiwanese VNTR

populations’  Controls(n=66)

Geijer et al.(1997) Scandinavian

Control(n=67)
Parsian et al.(1997) N
Controls(n=89)

Alcoholics(n=72)

Alcoholics(n=162)

allele frequencies
Alcoholics  Ns

Alcoholics  Ns

Sander et al.(1997) German Alcoholics(n=252) NSinTPQ Ns
Controls(n=197) alcoholics
Muramatsu et al.(1996) Japanese Alcoholics(n=180) ALDH2¢ Those with ALDH2 and 5 allele was
Controls(n=144) alco holics ~ more common in alcoholics
Adamson et al.(1995)  Finnish Alcoholics(n=113) Alcoholics  Ns
Controls(n=113)
George et al.(1993) [talian Alcoholics(n=72)  Alcoholics  Higher frequency of 3 and 6 allele
Candian Controls(none) compered to published ones
Japanese

ald nsOd noft significant outcome, b NSO Novelty Seeking, cO TPQO Tridemensional Personality Questionnaire,
dOd HAO Harm Avoidence, e TCIO Temperament and Character Inventory, fO Atayal/Ami/Han, g0 ALDH20 al-

dehyde dehydrogenase-2
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