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Abstract

Icohol dependence (AD) is a chronically relapsing dis-
A ease and has various biological etiologies. Neither
genetics nor neurobiology explains the pathogenesis of AD
exclusively. AD is a multifactorial disease. This article reviews
the genetic and biological aspects of AD. Many candidate
genes and neurotransmitters play important roles in AD.
Further studies are needed to elucidate the biological mecha-

nisms of AD. Also the treatment of AD should be individuali-

zed according to the patients’s biological characteristics.
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E 1. Result of genetic studies on neurotransmitters in alcohol dependence

Neurotransmitter Results of genetic studies

Association of a DRD2 receptor with alcoholism —controversial(19)

DRDA4L(more than 7 variable number of tandem repeat(VNTR) allele) polymorphism—high craving(20)

5—HT1B knockout mouse drinks twice as much ethanol, are less intoxicated than normal(22)

Dopamine
Linkage and association of antisocial alcoholism to 5—HT:e G86C1(21)
Serotonin
A functional polymorphism, 5—HTTLPR: controversial(23)
Opioid Associations of the gene encoding the m opioid receptor, OPRM1(24)
pioids

No significant association of OPRM1 polymorphism with alcoholism(25)

" —aminobutyric
acid(GABA)

Pro 385Ser[1236C >T] amino acid substitution GABAss may influence alcohol sensitivity(26)
GABAx may be associated with antisocial alcoholism(27)
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DOPAMINE
DRD2
4 £ 4
v GABA G(in;&:g:;e Serotonin

REWARD

Prefrontal Cortex

Nucleus Accumbens
(NAc)
Vental Tegmental Area I
(VTA)

Amygdala
Hippocampus

12! 1. Neurotransmitters involved in reward circuit of alcohol

Al AL dais AFH R QI3 $/50] 2 Aow
BIE (14, 16, 1

of tigk Wojdlatz A8-ek 4 vk slolrt. aldehyde
dehydrogenase®] 584 % ALDH2E £3] alde-
hyde?] &5 43 F83 d4oltt, ALDH2E
ALDH2—13} ALDH2—2 F7F] dlg+3xE 7HA 3
Al ALDH2—1 tief3abes 754w 243t
Fefe] w4 Aol 7]ojste v ALDH2—2 ti|ird
A A= o wadste ol 5 ALDH2—2
HH FHAE 7ML 9 7-9-olli= ALDH2 849 &
A&7t AshEe] d3g A3 A Aol acetaldehyde”}
SHEA e opalop Abghe] oF 10%lA W=
ALDH2—2 homozygote®] 790l &3& 9] ¢
gige] askA gk ey o3t Ak FEle o

2 dFolM = s A k10, 18).

rotransmitter) E°l i3k Aol B EX o] SlHEo|

NESAA T 3 g ofEe) AAFAESH Jor

—
—
o
ne.
&t}
o
ol
In
10
0=
o
19
X
o
=o\=

12l 2. Brain regions involved in reward system

by gle Zlo] B3] E (brain reward path-
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1. |2 A3 2 (Brain Reward System)
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E 2. Action of alcohol and neurotransmitters

4 & AARAGED /58

Activation Noradrenaline: dopamine
Euphoria/pleasure  Dopamine:opioids: 5—HT2
Anxiolysis/ataxia  Increase GABA
Sedation/amnesia Increase GABA +block NMDA
Stimulation 5—HT3

Increase calcium calcium flux—

Nausea
Withdrawal (L—type
channel; NMDA receptors)

Decrease magnesium

SLhe] 449l 121 e 2a Agolt). ofe)
F%, A7AE A 9 7o) wasgln ofe

3 —
g ngEd

1. Schuckit MA. Genetics of the risk for alcoholism. Am J Addict
2000; 9: 102-12

2. Midanik L. familial alcoholism and problem drinking in a nation-
al drinking survey. Addict Behav 1983; 8: 133 - 41

3. Cotton NS. The familiar incidence of alcoholism: a review. J
Stud Alcohol 1979; 40: 89- 116

4. Goodwin DW, Schulsinger F, Moller N, Hermansen L, Win-

kokur G, Guze SB. Drinking problems in adopted and non-

ohstolatgs 111



Specinl Isue - L A2 F=

adopted sons of alcoholics. Arch Gen Psychiatry 1974; 31: 164 -9

o1

. Schuckit MA. New findings in the genetics of alcoholism.
JAMA 1999; 281: 1875 -6

6. Cloninger CL, Bohman M, Sivardsson S. Inheritance of alcohol
abuse: cross—fostering analysis of adopted men. Arch Gen

Psychiatry 1981; 38: 861 - 8

~

. Kendler KS, Heath AC, Neale MC, Kessler RC, Eaves LJ. A
population—based twin study of alcoholism in women. JAMA
1992; 268: 1877 - 82
8. Heath AC, Bucholz KK, madden PA, Dinwidde SH, Slutske
WS, Bierut LJ, et al. Genetic and environmental contributions
to alcohol dependence risk in a national twin sample: consis-
tency of findings in women and man. Psychol Med 1997; 27:
1381-96

9. Prescott CA, Aggen SH, Kendler KS. Sex differences in the
source of genetic liability to alcohol abuse and dependence in a
population—based sample of U.S. twins. Alcohol Clin Exp Res
1999; 23: 1136 - 44

10. Heath AC. Genetic influences on alcoholism risk: a review of

adoption and twin studies. Alcohol Health Res World 1995; 19:

166 - 71

1

—_

. Enoch MA, Goldman D. The genetics of alcoholism and alco-

hol abuse. Curr Psychiatry Rep 2001; 3: 144 - 51

12. Reich T, Edenberg HJ, Goate A, Williams JT, Rice JP, Begleiter
H, et al. Genome —wide search for genes affecting the risk for
alcohol dependence. Am J Med Genet 1998; 81: 207 - 15

13. Long JC, Knowler WC, Hanson RL, Robin RW, Urbanek M,

Goldman D. Evidence for genetic linkage to alcohol depen-

dence on chromosome 4 and 11 from an autosome —wide

scan in an American Indian population. Am Med Genet 1998;

81:216-21

14. Neumark YD, Friedlander Y, Thomasson HR, TK L. Association
of the ADH2 = 2 allele with reduced ethanol consumption in
Jewish men in Islael: a pilot study. J Stud Alcohol 1998; 59:
133-9

15. Li TK. Pharmacogenetics of responses to alcohol and genes
that influence alcohol drinking. J Stud Alcohol 2000; 61: 5- 12

16. Tanaka F, Shiratori Y, Yukosuka O, Imazeki F, Tsukada Y,
Owato M. Polymorphism of alcohol—metabolizing genes
affects drinking behavior and alcoholic liver disease in Japa-
nese men. Alcohol Clin Exp Res 1997; 21: 596 - 601

17. Higuchi S, Matsushita T, Muramatsu T, Murayama M, Ha-
yashida M. Alcohol and aldehyde dehydrgenase genotypes
and drinking behavior in Japanese. Alcohol Clin Exp Res 1996;
20:493-7

18. Wilson TL, Ehlers CL. Genetic influences affecting alcohol use
among Asians. Alcohol Health Res World 1995; 19: 184 - 89

19. Paterson AD, Sunohara GA, Kennedy JL. Dopamine D4 recep-
tor gene:novelty or nonsense? Neuropsychopharmacology
1999;21:3-16

20. Hutchison KE, McGeary J, Smolen A, Bryan A, RM S. The
DRD4 VNTR polymorphism moderates craving after alcohol
consumption. Health Psychol 2002; 21: 139 - 46

21. Lappalainen J, Long JC, Eggert M, Ozaki N, Robin RW,
Goldman D, et al. Linkage of antisocial alcoholism to the sero-
tonin 5—HT1B receptor gene in 2 populations. Arch Gen
Psychiatry 1998; 55: 989 - 94

22. Crabbe JC, Phillips TJ, Feller DJ, Hen R, Wenger CD, Schafer
GL, et al. Elevated alcohol consumption in null mice lacking 5—
HT1B serotonin receptors. Nat Genet 1996; 14: 98 - 101

23. Kim SG, Moon ES. Genetic and neurobiological etiologies of

alcohol dependence. J Korean Neuropsychiatric Assoc 2004,



43:626- 32

24. Town T, Abdullah L, Crawford F, Shchinka J, Ordorica P,
Mullan M, et al. Association of a functional mu—opioid recep-
tor allele(+118A) with alcohol dependency. Am J Med Genet
1999; 88: 458 - 61

25. Bergen AW, Kokoszka J, Perterson R, Long JC, Virkknun M,
Goldman D, et al. Mu opioid receptor gene variants: lack of
association with alcohol dependence. Mol Psychiatry 1997; 2:
490-4

26. lwata N, Crowley DS, Radel M, Roy—Byrne PP, Goldman D.
Relationship between GABAA alpha 6 Pro385Ser substitution
and benzodiazepine sensitivity. Am J Psychiatry 1999; 156:
1447-9

27.Loh FW, Ball D. Role of the GABA(A)beta2, GABA(A)alpha6,

GABA(A)alphal and GABA(A)Jgamma2 receptor subunit genes

p Peer Reviewer Commentary

28.

29.

30.

31.

32.

cluster in drug responses and the development of alcohol
dependence. Neurochem Int 2000; 37: 413 - 23

Olds J, Milner P. Positive reinforcement produced by electrical
stimulation of septal area and other regions of rat brain. J
Comp Physiolo Psychol 1954; 47: 419 - 27

Weiss F, Porrino LJ. Behavioral neurobiology of alcohol addic-
tion: recent advances and challanges. J Neurosci 2002; 22:
3332-7

Bowirrat A, Oscar—Berman M. Relationship between dopami-
nergic neurotransmission, alcoholism, and reward deficiency
syndrome. Am J Med Genet 2005; 132: 29 - 37

Goldstein DB. Pharmacological aspects of physical depen-
dence on ethanol. Life sci 1976; 18: 553 - 61

Nutt D. Alcohol and the brain: phamacological insights for psy-

chiatrists. Br J psychiatry 1999; 175: 114 -9

4N T (BA AT

20| SAp} QuE BIZ ARSI} ADS FS0| Bolof 2 XTIt KHE0] Uk KK ARIZ OIS0 chslod
D3} LT Qe AR 2 X 942 % 2t 1 B0l= S5 A4S FE0| w0l B2 Jrfit FR0)=
o7 Wit 011 J|0] etz MBSt Eolol tiatol ABY HEIAID Yl HoR MiErt

2 =22 FZ0) 22| MS0IM HS 2HV} D Qs YRS FEO| MM 0fshS S1A olof Bt B2 o
T ZDiSS FopoR Jiskn Urt 0l BUME S| BAS XD STt 2s| D s KA 2 A
BN 2ORZ Olsl57| A= & Mstn 9t

SHRIRE ZAE NEOIME 2S5 U0l YBS FES Eras| 2 JX|ol §l0f 2Js10] wWeiEl= 20| Ohln
Of2i7Hx] =S §RIS0| M2 AZ5i0] WE= Z0ICt 02 MBSl B =22 ofshslolor & HoR Mt
gt

113

ChetolAtE 5|



