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The Association among the Genetic Polymorphism of Dopamine D4 Receptor,
Temperament and Alcohol Drinking Behavior in Young Korean Adults

Yeong Woo Nam, MDD, Sang Ick Lee, MD, Chul Jin Shin, MD, Jung Woo Son, MD, Sie Kyeong Kim, MD
Department of Psychiatry, School of Medicine, Chungbuk National University College of Medicine, Cheongju, Korea

Objectives  The aim of this study is to explore the association among DRD4 polymorphism, temperament and alcohol drinking be-
havior of Koreans in their early adulthood.

Method Participants were 172 healthy Korean adults (mean age 28.1 £ 0.8). Their temperament was assessed with the Temperament
and Character Inventory (TCI) and their alcohol drinking behavior were evaluated with a self-reported questionnaire including the
CAGE and the Korean version of Alcohol Use Disorder Identification Test (AUDIT-K). DRD4 exon I1I 48 base pair variable number
of tandem repeats (VNTR) was genotyped by PCR.

Results  No significant association was found between DRD4 polymorphism and TCI temperament dimension (novelty seeking,
harm avoidance, reward dependence, and persistence) as well as alcohol drinking behavior scales. However, novelty seeking was sig-
nificantly associated with alcohol drinking behavior. The higher level of novelty seeking was associated with the higher severity index
of drinking (B = —0.225, p < 0.001) and problematic alcohol use on the CAGE and AUDIT-K [Odds Ratio (OR) = 1.111, 95% Con-
fidence Interval (CI) 1.021-1.209, p = 0.015, OR = 1.087, 95% CI 1.009—1.170, p = 0.028].

Conclusion In our study, while there is no significant association of DRD4 polymorphism with temperament and alcohol drinking
behavior, novelty seeking affects problematic alcohol use. Results suggest that novelty seeking may play an important role in problem-
atic alcohol use in young Korean adults.
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DRD4 exon III 48 bp VNTR®] s/s, s/1, 1/1 Al 7FA] &
A3 BEiEZ= Hardy—Weinberg BH-Z o|& Aot ¢4
& HlEle 4/480] 62.8%% 71 wotom 43] HHEo] vl
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gk Zpol & Hol= &2 ¢lltH(Table 3). TCI2| 7t 714
ol digt FAA A (power) 0.16, 0.27, 0.10,

Table 1. Frequencies of alleles for DRD4 exon Il 48 basepair VN-
TR polymorphism

Allele repeats 3 4 5 6 Total

N (%) 57 (16.6) 267 (77.6) 17 (4.9) 3(3.8) 344 (100.0)

DRD4 : dopamine D4 receptor, VNIR : variable number of tan-
dem repeat

Table 2. Frequencies of genotypes for DRD4 exon Il 48 basepair
VNTR polymorphism

S L Total
s/s s/l 1/1
N (%) 152(88.4) 20(11.6)  0(0.0) 172 (100.0)

Genotype

0.06°1%4tk

DRD4 53] 2 &5 F5

CAGE A4=9} AUDIT-KAF 24 &
Sttt Lt 7ol f-2Jgh xfo| & Kolz] oFofct Esh 25 4
e G F 2 7ho)| 805k 2}o]E Holz| kgt Table
4). 7t CAGE, AUDIT-K, 23 AZh% 2|40 gjat A4/

Fol] & 7S
A

AAH(power)2 0,078, 0,05, 0.33°]3)c}
TCI71d §40l 2 &5 BF
AEE FHcle® Akl TCIY 4714 71d A5 =
2l CAGES} AUDIT-KA 24| &30 Ztoli=
T4 Mo g St ths RALE SHEAS ARSI
BYe 77t FAAH O R Folskrky’ = 41,555, p < 0.001
2

sy’ =10.322, p = 0.035). NSQ} HAQ] H7} ol
CAGEY A &5kl £ 7HsAdo] #3teHodds ra-
tio(©]8} OR) = 1.111, 95% confidence interval(®]|3} CI)
1.021-1.209, p = 0,015 ; OR = 1,078, 95% CI 1,012—1,149,
p = 0.020](Table 5), NS A7} =ol&4=2 AUDIT-KAF
A &3] £ 7H5Ad0] =UTHOR = 1.087, 95% CI

Table 3. Differences in TCI temperament scores according to DR-
D4 exon Il 48 basepair VNTR polymorphism

Genotype
Scale P
S L
TCl, mean (SD) NS 15.18(5.44) 1590 (4.56)  0.574
HA  1620(7.72) 18.05(7.40)  0.313
RD  15.53(3.34) 15.85(4.06) 0.692
PS 4.92 (1.79) 4.90 (2.00) 0.961

TCI : Temperament and Character Inventory, DRD4 : dopa-
mine D4 receptor, VNIR : variable number of tandem repeat,
S . genotypes with only short alleles, L : genotypes with one
copy of the long allele, SD : standard deviation, NS : novelty
seeking, HA : harm avoidance, RD : reward dependence, PS :
persistence

Table 4. Differences in alcohol drinking behavior according to
DRD4 exon Il 48 basepair VNTR polymorphism

Genotype
Scale p
S L

CAGE,N (%) < 2point 129 (75.00 17(9.9) 1.000

> 2 point 23(13.4) 3(1.7)
AUDITK, N (%) < 8 point 55 (40.0) 6(3.5) 0.804

> 8 point 97 (56.4) 14 (8.1)
Severity Index of Drinking,  8.53 (5.85) 7.05 (5.05) 0.283

mean (SD)

DRD4 : dopamine D4 receptor, VNIR : variable number of tan-
demrepeat, S . genotypes with only the short alleles, L : geno-
types with one copy of the long allele, s : short allele, | : long al-
lele

104

DRD4 : dopamine D4 receptor, VNIR : variable number of tan-
dem repeat, S . genotypes with only short alleles, L : genotypes
with one copy of the long allele, AUDITK : Korean version of Al-
cohol Use Disorder Identification Test, SD : standard deviation
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Table 5. TCI temperament scores to affect problematic alcohol
use on CAGE

B P OR 95% Cl
NS 0.105 0.015* 1111 1.021-1.209
HA 0.075 0.020* 1.078 1.012-1.149
RD 0.009 0.898 1.009 0.882-1.153
PS 0.078 0.556 1.081 0.834—1.402

= 1 p < 0.05 by multiple logistic regression analysis. TCI : Temper-
ament and Character Inventory, NS : novelty seeking, HA :
harm avoidance, RD : reward dependence, PS : persistence,
OR : odds ratio, Cl : confidence interval

Table 6. TCI temperament scores to affect problematic alcohol use
on AUDIT-K

B p OR 925% Cl
NS 0.083 0.028* 1.087 1.009-1.170
HA —0.002 0.947 0.998 0.946—-1.053
RD 0.052 0.338 1.053 0.947-1.172
PS —0.042 0.701 0.959 0.773-1.189

# . p < 0.05 by multiple logistic regression analysis. TCI : Temper-
oment and Character Inventory, AUDITK : Korean version of Al-
cohol Use Disorder Identification Test, NS : novelty seeking, HA :
harm avoidance, RD : reward dependence, PS : persistence,
OR : odds ratio, Cl : confidence interval

Table 7. TCI temperament scores to be associated with severity
index of drinking

B B t P
NS 0.148 0.137 1.775 0.078
HA —-0.225 —-0.300 -3.718 0.000*
RD 0.118 0.070 0.945 0.345
PS -0.312 -0.098 —1.224 0.223

= 1 p < 0.001 by multiple linear regression analysis. TCI : Temper-
ament and Character Inventory, NS @ novelty seeking, HA : harm
avoidance, RD : reward dependence, PS : persistence
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