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The Effects of Monoamine Oxidase A CA Repeat Polymorphism on Behavioral Trait
and Clinical Characteristics in Korean Male Alcoholics

Jung-Sik Lee, M.D., Ph.D.,* Byung-Hwan Yang, M.D., Ph.D.,** Kyung-Mee Lee, M.D.,*
Hong-Kwan Kim, M.D.,* Yong-In Kim, M.S.,*** Young-Gyu Chai, Ph.D.***

ABSTRACT

here are several candidate genes in genetic study of alcoholism. Among them, allelic associations have been reported between MAOA CA repeat
T polymorphism and alcohol dependence, recently. And also, several studies have been investigated genotype-phenotype relationships between
MAOA CA repeat polymorphism and clinical manifestations.

The authors tried to identify differences in allelic frequency of MAOA CA repeat polymorphism between alcohol dependence and controls, and in
behavioral frait and clinical characteristics according to MAOA CA repeat polymorphism. We also tried to investigate genotype-phenotype relationships
between MAOA CA repeat polymorphism and behavioral frait such as aggression.

We examined 49 male patients with alcohol dependence(DSM-IV) who had been admitted in Yong-In Mental Hospital from June 1st 1998 to October
31th 1998. We performed semistructured interview for demographic and clinical characteristics. Self-report questionnaire for BDHI(Buss-Durkey Hostility
Inventory) was given to all subject at least 4weeks later after admission. Using polymerase chain reaction and polyacrylomide gel electrophoresis, MAOA
CA repeat polymorphism were observed in 52 male controls and 49 male patients with alcohol dependence. We devided alcoholic patients into two
groups according fo allelic length of MAOA CA repeat polymorphism0 alcoholics with short alleles(s 119bp, N=20) and alcoholics with long alleles(>
123bp, N=29). T-test, x -test and Fisher exact probability test were used for statistical analysis.

There were no significant differences in frequency of each allele and short and long alleles of MAOA CA repeat polymorphism between alcoholics
and confrols. But there were significant differences in clinical symptoms and behavioral trait between alcoholics with short and long alleles.

In clinical symptoms, alcoholics with long dlleles used alcohol more frequently during one month before admission, had much more maximum amount of
beer drinking and reported withdrawal seizure more frequently than with short alleles. In contrary, alcoholics with short alleles expressed depressed mood
and guilty feeling more frequently and wanted complete abstinence as a freatment goal more frequently than with long alleles.

In behavioral trait, alcoholics with long alleles had higher total aggression score and showed much more self-assertive attitude(subscale of expression
of aggression) than with short alleles. Allelic length of MAOA CA repeat polymorphism was correlated with self-assertive attitude and accounted for 9%
of the variance of self-asserfive atfitude. And also, predictable variables of allelic length of MAOA CA repeat polymorphism were drinking frequency
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and self-assertive attitude.

Our findings suggest that MAOA CA repeat polymorphism may provide some behavior modifying role especially in self-assertive attitude and indirect

symptom modifying role in Korean male alcoholics.
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Table 1. Allelic frequencies of MAOA CA repeat polymorphism
in alcoholic patients and controls

G ATC

Fig. 1. Electrophoresis band patterns of the subjects by a PCR am-
plification of the CA repeat polymorphism region in the
second infron of the MAOA gene. Allele AO 127bp/Allele
BO 125bp0 Lane 4,7,44/Allele CO 123bp0 Lane 5,6,9/Allele DO
121bp/Allele EO 119bp0 Lane 1,8/Allele FO 117bp0 Lane 2,
3.10,12,13

Length of alleles Alcoholics(N=49) Controls(N=52)

(basepair) N(%) N(%)
17 11(22.4) 13(25.0)
119 9(18.4) 8(15.4)
121 0(¢ 0.0) 0(¢ 0.0)
123 5(10.2) 12(23.1)
125 22(44.9) 17(32.7)
127 2( 4.1) 10 1.9)
129 0( 0.0) 1( 1.9)

X 2=4.998, df=5, p=0.416
Two-tailed Fischer exact probability test(x 2=4.984, p=0.408)
N=Number of individuals

Table 2. Short and long allelic frequencies of MAOA CA repeat
polymorphism in alcoholic patients and controls

Alcoholics(N=49) Controls(N=52)

Length of alleles

(basepair) N(%) N(%)
< 119 20(40.8) 22(42.3)
> 123 29(59.2) 30(57.7)

X 2=0.023, df=1, p=0.879
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Table 3. Demographic characteristics according to length of

alleles
alcoholics with - alcoholics with
short alleles long alleles
< 119bp(N=20) = 123bp(N=29)
meant SD meant SD t p
Age(years) 43.30+ 4.93 40.52+ 4.87 1.955 .057
Education(years) 10.10+ 2.59 9.86% 3.26 272 787
N=20(%) N=29(%) X 2 p
Marital status 6.570 213
Unmarried 2(10.0) 10(34.5)
Married 6(30.0) 5(17.2)
Divorced 8(40.0) 11(37.9)
Death 0( 0.0) 1( 3.4)
Separated 3(15.0) 1( 3.4)
Cohabiting 1( 5.0) 1( 3.4)
Religion 1.054 1.000
Catholic 3(15.0) 5017.2)
Protestant 7(35.0) 9(31.0)
Buddhist 1( 5.0) 2( 6.9)
Ofthers 0( 0.0) 1( 3.4)
No 9(45.0) 12(41.4)
Occupation 7.926 273
Managers 1C 5.0) 0( 0.0)
Office worker 3(15.0) 4(13.8)
Salesman 3(15.0) 5(17.2)
Service 1( 5.0) 1( 3.4)
Agriculture 4(20.0) 4(13.8)
Labourer 2(10.0) 11(37.9)
Army, police 1(C 5.0) 0( 0.0)
No 5(25.0) 4(13.8)
Socioeconomic status 5.074 260
Low 8(40.0) 4(13.8)
Low-middle 4(20.0) 11(37.9)
Middle 6(30.0) 11(37.9)
Middle-high 1( 5.0) 1( 3.4)
High 1( 5.0) 2( 6.9)

Two-tailed t-test and Fisher exact probability test

Table 4. Clinical characteristics according to length of alleles

alcoholics with alcoholics with

short alleles  long alleles
< 119bp > 123bp
(N=20) (N=29)
meant SD mean+ SD 1 p

Age of onset(yrs) 32.85+ 6.49  30.28+ 6.86 1.320 .193

Loss of confrol(yrs)  32.15+ 6.08  30.59+ 7.16 797 .627

Duration ofiliness ¢ 70, 432 10.24x 596 —.305 .762
(yrs)

Amount(bofttles)

Average(soju) 2.55+ 2.10 2,78+ 1.66 —.421 .676
Maximum (soju) 5.80+ 4.02 6.45+ 3.87 —.567 .573
Average(beer) 1.40+ 0.73 2.33+ 237 -1.972 .056
Maximum(beer) 5.50+ 4.73 11.26 7.92 -3.178 .003**
Friiéj?/(xomh) 18.95+ 7.43 2472+ 7.80 —2.597 013*
Severity 4.45+ 0.51 4.55+ 0.57 —.638 .526
N=20(%) N=29(%) X 2 p

Drinking frequency 13.451 .001**
Se(\]/eyrséilmes 1( 50) 0( 0.0)

T aCon acon
Se;ir/‘;'efl'(mes 6( 30.0) 1( 3.4)
Almost daily 11(¢ 55.0) 13(44.8)
Everyday 2( 10.0) 15(51.7)

Course 956 .811
Persistent 17( 85.0) 25(86.2)

Episodic 3( 15.0) 3(10.3)
Unspecified 0oC 0.0) 1( 3.4)

Tolerance 5.094 .083
Same 3( 15.0) 4(13.8)
De(g;Tee??r?geosed) 14 700) 12(41.4)

Increased 3( 15.0) 13(44.8)

Seizure 8.137 .032*
Yes 0o( 0.0) 7(24.1)

No 20(100.0) 22(75.9)

Depressive feeling 5.596 .023*
Yes 13( 65.0) 9(31.0)

No 7( 35.0) 20(69.0)

Guilty feeling 8.116 .016*
Yes 19( 95.0) 18(62.1)

No 1( 5.0) 11(37.9)

Family loading .883 .394
Yes 9( 45.0) 17(65.4)

No 11( 55.0) 12(41.4)

Type .063 .801
[ 9( 45.0) 12(41.4)

I 11( 55.0) 17(58.6)




Table 4. Confinued

alcohoalics with alcoholics with

short alleles  long alleles
< 11%bp > 123bp
(N=20) (N=29)
meant SD mean+ SD 1 p
Treatment goal 7.762 .020*
Complete abstinence 16(80.0) 13(44.8)
Infrequent social drinking 2(10.0) 13(44.8)
Frequent social drinking 1( 5.0) 1( 3.4)
No mistake 1( 5.0) 2( 6.9)

Statistically significant by two-tailed t-test and Fisher exact prob-
ability test(*p<0.05, *p<0.01)
yrsd years

Table 5. Comparisons of BDHI between alcoholics with short and

long alleles
alcoholics with alcoholics with
short alleles  long alleles
< 11%bp > 123bp
(N=20) (N=29)
meant SD meant SD t p
Total aggression 20.90+ 6.80 24.38+ 4.92 -2.080 .043*
Control of aggression  4.50+ 1.99 528+ 2.14 —1.285 .205
Expression of aggression  4.00+ 1.49  4.90+ 0.81 —2.714 .009**
Responsive aggression  8.20+ 3.86  9.48+ 3.08 —1.292 .203
Spontaneous aggression  4.20+ 2.61 5.07+ 1.98 —1.326 .191

BDHIO Buss-Durkee Hostility Inventory
Statistically significant by two-tailed t-test(*p<0.05, **p<0.01)

Table é. Correlations among each variables in alcoholics
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Length Total Control Expression Responsive Spontaneous Frequency
Total 1984
Control .0962 3764**
Expression 3723** 4791 .2501
Responsive 1097 .8038** —-.0134 1999
Spontaneous .0959 .6861** 1207 1825 4372*
Frequency .3804** 4036** .0489 1512 3269 1914
Amount .3269* .0733 .0156 1257 .0926 .0780 2118

Two-tailed partial correlation test controlling for age (*p<0.05, **p<0.01)
LengthO Length of allelesd Totald Total aggressiond Controld Control of aggressiond Expression(] Expression of aggression Responsivell
Responsive aggressiond Spontaneous Spontaneous aggression Frequencyl Frequency of alcohol drinking(days/month)0 AmountO

Maximum amount of beer drinking(bottles)

Table 7. Multivariated analysis of variance of aggression in alcoholics

Dependent variable r2 Independent variable F P Eta
Total aggression 316 Frequency 6.956 .012* 142
Age 6.252 .016* .130
Control of aggression .258 Age 8.630 .005** 170
Expression of aggression .245 Family loading 4.322 .044* .093
Length 4.139 .048* .090
Subtype 2.764 .104 .062
Responsive aggression 161 Frequency 4.664 .037* .100
Spontaneous aggression 149 Age 3.463 .070 .076

*5<0.05, *p=<0.01



Table 8. Stepwise linear regression models for allelic length of MAOA CA repeat polymorphism in alcoholics

Dependent variable  F value df SigF r2 Independent variable Beta SigT
Length 15.278 1.47 .000 .245 Drinking frequency 495 .000
Length 11.836 2,46 .000 .340 Drinking frequency 447 .001

Expression of aggression 311 .014

LengthO Allelic length of MAOA CA repeat polymorphism
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