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| ABSTRACT I

O bjectives( The purpose of this study is to evaluate the pathophysiology of alcoholics by investigating the

differences in frequency of Aldehyde Dehydrogenase 2(ALDH2) genotypes and ALDH2 alleles between
patients with alcohol dependence and controls, and the differences of drinking and personality traits in
Korean male alcoholics with ALDH2 genotype variances.

MethodsO The authors selected 98 patients with alcohol dependence and 53 controls. Self—report question-
naires for acute reponses after alcohol ingestion, the AUI(Alcohol Use Inventory), and the NEO—PI-R(NEO
Personality Inventory Revised) were given to all patients with alcohol dependence. ALDH2 genotypes were
typed with MboO RFLP(Restriction Fragment Length Polymorphism) method in 53 controls and 98 patients
with alcohol dependence. The authors divided alcoholic patients into two groups according to the presence
of variant ALDH2? alleled normal ALDH2 alcoholics(N=87) and variant ALDH2 alcoholics(N=11).

Results0 1) The genotypic frequencies of subjects with ALDH2"* were higher and those with ALDH2"2 and
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ALDH2%2 were lower in patients than in controls. 2) Alcohol dependence could be found in ALDH2%? homo-
zygote individuals. 3) Variant ALDH2 alcoholics had more family problems in the AUI than normal ALDH2
alcoholics. 4) Variant ALDH2 alcoholics experienced more flushing and cardiovascular responses after alcohol
ingestion than normal ALDH2 alcoholics. 5) Variant ALDH2 alcoholics had less altruistic personality traits in
the NEO—PI-R than normal ALDH2 alcoholics. 6) Variant ALDH2 alcoholics tended to have more tolerance to

alcohol than normal ALDH2 alcoholics.

Conclusion[] Variant ALDH2? allele might play a protective role in the pathogenesis of alcohol dependence
and there were several significant differences of drinking and personality traits in Korean male alcoholics with

ALDH? genotype variances.

KEY WORDSO Alcohol dependence: ALDH2 genotype- Drinking pattern- Personality.
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Table 1. Genotype and allele frequencies of ALDH2 polymorphism in alcoholic patients and controls

Genotype Allele frequency
N ALDH21/1(%) ALDH21/2(%) ALDH22/2(%) ALDH2!(%) ALDH22(%)
Alcoholic patients 98 87(88.8) 4 4.1) 7(7.1) 178(90.8) 18( 9.2)
Controls 53 30(56.6) 20(37.7) 3(5.7) 80(75.5) 26(24.5)
X 2 29.22 13.01
P 0.0000* 0.0000**

NO number of individuals, *0 df=2, **[J df=1
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Table 2. Demographic characteristics of alcoholic patients with normal or variant ALDH2 gene

. with Normal ALDH2
Alcoholic

with Variant ALDH2

8 gene(N=87) gene(N=11) u P
patients Mean(sD) Mean(sD)
Ages(years) 42.37( .89) 42.09( .01) 449.0 739
Education(years) 11.10(3.08) 11.45(1.81) 450.0 .738
N(%) N(%) X 2 P
Marital status 1.761 .808
Unmarried 20(23.0) 3(27.3)
Married 35(40.2) 3(27.3)
Divorced 24(27.6) 4(36.4)
Death 2( 2.3) 1C9.1)
Separated 5( 5.8) 0( 0.0)
Cohabiting 1( 1.2) 0( 0.0)
Religion 1.918 .681
Catholic 1 7(19.5) 1C9.1)
Protestant 22(25.3) 3(27.3)
Buddhist 12(13.8) 3(27.3)
Others 1( 1.2) 0( 0.0)
No 35(40.2) 4(36.4)
Occupation 11.569 269
Managers 5( 5.8) 0( 0.0)
Office worker 10(11.5) 0( 0.0)
Salesman 11(12.6) 1 9.1)
Service 4( 4.6) 3(27.8)
Agriculture 12(13.8) 3(27.8)
Labourer 21(13.8) 3(27.8)
Army, police 1(1.2) 0( 0.0)
Others 1( 1.2) 0( 0.0)
No 22(25.3) 1C9.1)
Socioeconomic status 3.331 443
Low 24(27.6) 2(18.2)
Low-middle 22(25.3) 5(45.5)
Middle 35(40.2) 3(27.3)
Middle-high 3( 3.5 1C 2.1
High 3( 3.5 0( 0.0)

Two-tailed Mann-Whitney U test and Fisher's exact probability test

NO number of individuals
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Table 3. Clinical characteristics of patients with alcohol dependence

Normal ALDH2 Variant ALDH2
alcoholics(N=87) alcoholics(N=11) u P
Mean(SD) Mean(SD)

Age of onset(yrs) 18.64(3.40) 19.55(3.93) 411.00 442
Loss of conftrol(yrs) 32.20(7.78) 35.36(7.20) 354.50 162
Duration of illness(yrs) 24.39(6.76) 23.55(7.24) 444.00 697
Amount(bottles)

Average 2.69(1.60) 3.45(2.54) 423.50 .521

Maximum 6.27(4.15) 6.91(3.05) 385.50 291
Frequency(days/month) 22.57(7.29) 25.00(4.47) 412.00 445
Severity 4.64(0.59) 4.73(0.47) 442.00 .631

N(%) N(%) X 2 P

Course 0.518 .665

Persistent 76(87.4) 9(81.8)

Episodic 10(11.5) 2(18.2)

Unspecified 1(1.2) 0( 0.0)
Tolerance 4.536 .105

Same 21(24.1) 4(36.4)

Decreased(after increased) 45(51.7) 2(18.2)

Increased 21(24.1) 5(45.5)
Family loading 0.001 1.000

Yes 47(54.0) 6(54.6)

No 40(46.0) 5(45.5)
Type 1.823 436

| 24(27.6) 1C9.1)

I 34(39.1) 5(45.5)

Mixed 29(33.3) 5(45.5)

Two-tailed Mann-Whitney U test and Fisher exact probability test
NO number of individuals, yrsO years

Table 4. Comparisons of AUl between normal and variant ALDH2 alcoholics

Normal ALDH2 Variant ALDH2
alcoholics(N=87) alcoholics(N=11) U P
Mean(SD) Mean(SD)

AUl 23.75(%.59) 24.09(9.45) 477.50 991
AUl 2 17.83(7.74) 21.45(7.66) 347.50 .140
AUl 3 26.20(8.34) 25.18(8.39) 453.50 .778
AUl 4 17.25(8.42) 15.91(8.85) 429.50 .501
AUl 5 5.99(3.85) 9.64(3.32) 208.50 .002*
AUl 6 17.95(4.88) 19.00(6.07) 340.00 117

*0 statistically significant by two-tailed Mann-Whitney U test

AUIO Alcohol Use Inventory

10 Psychological benefits of alcohol use, 20 Disruptive consequences of alcohol use, 3 : Compulsive drinking,
40 Pathological drinking style, 50 Marital dysfunction, 60 Anxious concern of drinking and treatment readiness
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Table 5. Comparisons of acute responses after alcohol ingestion between normal and variant ALDH2 alcoholics

Normal ALDH2 Variant ALDH2
alcoholics(N=87) alcoholics(N=11) U P
Mean(SD) Mean(SD)
Total response 48.82(16.91) 46.36(15.78) 409.00 434
Response 1 3.93( 2.70) 7.27( 1.95) 145.00 .000*
Response 2 17.44( 9.37) 10.08( 8.39) 436.50 636
Response 3 21.37(10.95) 26.55(10.67) 360.50 .184
Response 4 7.62( 5.37) 7.82( 4.24) 470.00 .923
Response 5 13.94( 6.83) 12.27( 4.65) 409.50 437

*0 statistically significant by two-tailed Mann-Whitney U test

Response 10 Flushing and cardiovascular responses, Response 200 Other physiologic responses
Response 30 Flushing and other physiologic responses(Response 1+Response 2)

Response 40 Negative psychological responses, Response 50 Positive psychological responses

0 00 0000 ALDH2 00000 00 000 o0
0.000 0000 00000 Aggreableness 000
00 60 0000 O altruism OO0O0 00O ALDH2
0000 000753+ 3.370)0 000 ALDH2 O
0000 OO0 000@5.73+2900)d OO OO0
0 000 00000(@U=295.00, p=0.038). 00O
Conscientiousness 0000 O dutifulnessOO OO
0 ALDH2 0000 0002853+ 3.940)0 00O
000655+ 3.140)0 00 00O 0000 0O O
0 000 000000 00000 0ooo ooo o
00 000.0 00 00 0000 00000 ALDH2
00000 00 000 ooo@ e).

1z

0 OO0 0000 00000 0000 0000 O
0 ALDH2Y'0 00O 00 ALDH2Y?, ALDH2%°D
000 000.0 000 000 ALDH2 0000 OO
0 0000 00 00000 0000 0000 OO0
0 000 00000 0000 0o0®%® goo o
000 OO0 00 00000 000 000 000 0
000 00000 000 ALDH2Y2 0DOoOoOo OO0
0 41%0 000 000070 13~16.7%0 OO
00 000 000 000.0 000 00000 00
00 000 ALDH2Y? 00000 OO0 000 000
00 000 0000 0000 00?000 0000
0 00000 000000 OO0 O 00 0 0000
0 00 000 000000 0000 ALDH2Y2 00

000 000 OO0 000 000 0000.00 AL-
DH2?2 00000 000 980 O 70(7.1%)00 O
0 000 0000 000.0000 00000 000
ALDH2?? 00000 20(14%)00 000 oo™
000 00000 000 ALDH2?2 00000 OO0
0 00 000.000 O 000 000 ALDH2 OO
0000 0000 000000 0000 00000
0 000 00-0000 00 0000 00 000
00 000 0000 000 0000.

000 ALDH2? 000000 000 0000 00
00000 00000 000 0000 0000 00
0000 000 0000 0000 245~257%20%0
0000 24~25%,2% 0000 15~24%90 0
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00 0000 00000 000 ALDH2?? 0OOno
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Table 6. Comparisons of NEO-PI-R between normal and variant ALDH2 alcoholics

Normal ALDH2 Variant ALDH2
alcoholics(N=87) alcoholics(N=11) U P
Mean(SD) Mean(SD)

Neurofticism 147.03(16.78) 152.27(14.38) 400.50 .380
Anxiety 22.98( 4.44) 25.64( 4.70) 426.00 .553
Angry hostility 22.80( 4.73) 23.82( 2.64) 415.50 477
Depression 26.22( 4.14) 27.91( 4.13) 379.00 261
Self-consciousness 24.31( 3.89) 24.64( 4.23) 443.50 693
Impulsiveness 24.21( 3.30) 24.82( 3.03) 441.00 .670
Vulnerability 24.33( 3.59) 25.45( 2.16) 385.00 291

Extraversion 148.20(17.15) 143.73( 9.21) 398.00 365
Warmth 26.23( 3.84) 25.73( 2.15) 403.00 .393
Gregariousness 24.87( 3.85) 23.55( 3.47) 400.00 374
Assertiveness 22.85( 3.66) 22.82( 3.09) 475.00 .968
Activity 25.22( 3.06) 24.36( 2.84) 399.50 371
Excitement-seeking 24.62( 3.89) 23.09( 3.62) 386.50 299
Positive emotion 23.28( 4.00) 22.36( 4.57) 444.00 697

Openness 144.97(12.86) 143.64(13.87) 436.00 .632
Fantasy 23.08( 3.41) 23.36( 3.35) 407.00 419
Aesthetics 23.77( 4.65) 23.00( 5.12) 432.50 .604
Feelings 25.69( 3.23) 24.73( 2.65) 378.50 .257
Actions 23.21( 2.59) 23.55( 3.78) 436.00 .630
Ideas 24.22( 4.10) 21.73( 7.13) 386.00 .295
Values 24.75( 3.28) 25.45( 3.01) 432.50 .602

Agreeableness 159.57(12.53) 156.36(10.73) 391.00 324
Trust 27.30( 3.41) 26.45( 2.58) 387.00 .301
Straightforwardness 27.00( 3.12) 26.45( 3.91) 469.00 914
Alfruism 27.52( 3.37) 25.73( 2.90) 295.00 .038*
Compliance 23.93( 3.37) 24.36( 2.94) 467.50 .901
Modest 25.85( 3.72) 26.27( 3.13) 447.50 726
Tender-mindedness 28.18( 3.49) 27.09( 4.28) 430.00 .583

Conscientiousness 153.63(16.54) 146.55( 8.65) 364.50 199
Competence 23.62( 3.64) 22.82( 2.64) 407.00 419
Order 25.17( 3.67) 24.00( 3.49) 407.00 419
Dutifulness 28.53( 3.94) 26.55( 3.14) 323.50 .080
Achievement striving 25.63( 4.00) 24.36( 3.07) 374.50 .240
Self-discipline 25.48( 4.01) 25.27( 3.29) 471.00 .932
Deliberation 24.87( 3.33) 23.55( 2.91) 362.00 .188

*0 statistically significant by two-tailed Mann-Whitney U test

NEO-PI-RO NEO Personality Inventory Revised
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