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Association between Panic Disorder and Dopamine
Transporter Gene(DAT1) Polymorphism
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| ABSTRACT I

bjectives : There have been many association studies of panic disorder. However, studies about the do-
O paminergic function in panic disorder have been few. This study was aimed to examine the possible as-
sociation of dopamine transporter gene(DAT1) polymorphism and panic disorder in Korean population.

Methods : Ninety—eight patients with panic disorder(43 male(46.9%), mean age 42.13+10.88 years) and
one hundred and thirteen comparison subjects (67 male(40.7%), mean age 33.14+8.55 years) were tested
for DAT1 polymorphism. Genotypes of DAT1 with variable number of tandem repeats(VNTR) were determined
using polymerase chain reaction. The differences of allelic frequency and genotype frequency distribution
between patient and the control group were tested with Fisher—Freeman—Halton test.

Results : There was association between DAT1 polymorphism and panic disorder(allele : p<0.03, genotype :
p<0.05). The frequency of 10/10 homozygotes of DAT1 was significantly higher in control group(x?=4.452,
df=1, p=0.035).

Conclusion : These results in our Korean samples suggest that DAT1 polymorphism might be associated
with the vulnerability of panic disorder. Possible association of dopaminergic genes and panic disorder should
be investigated with future studies using larger and different population.

KEY WORDS : Panic disorder - Dopamine transporter gene - Polymorphism.

=
r

HE Bobgolo] YF 07 National Comorbidity Study
(NCS) o] wkzVe] oJabdl BA fEE0] 3.5%7H4] K
Bl WEAQ) FI A oslEckew o) nee wlad £ Adelm A4 Fl e w

vty o Hst ZEAd e A 7k A
Department of Psychiatry, Sungkyunkwan University School of Medicine, Kangbuk Samsung Hospital, Seoul, Korea
LR EE LR REL TR
Department of Psychiatry, Korea University College of Medicine, Anam Hospital, Seoul, Korea
TDAIRIA} : @744, 110-746 A% F27 3% 108

A3} (02) 2001-2481, 7@%—) (02) 2001-2211, E—mail) ks2485@empal.com



|3 gie. S
WM o) 7 3 wwgw 29150] B4
= 47, A2 547 99

o2 Agskal s Ao
of tfst 7} gsiAl F&E L 9tk Knowles b
Weissman? o] 284 A2 oz 3 7w o

TolA WEREe] YA} HSA A 2.6~208] 2 AE
Fo] FAF I, Aol ATV M= FEgele] 4

fglo] oF 40%°l| Eettty By v} gl
T8y AA7EA F3gele] el glo] SAAR]
A4 Aol disiA= <=zl vt gl7] wizel v
g Ao X8 e dATse] ALHY stk HE
= AAAEEL 715S 7R deids Raslehe
AR T3 A dAAE 27] A
ETEEM A7 9o, gamma—amino—butyric
acid(GABA) 4~&4, denosine -84, catechol—0—
methyltransferase (COMT), nicotinic cholinergic <~
€4, cholecystokinin (CCK), serotonin =8¢} 5
A T FRFHAAE ARRS ATES Tl A
A9l APAL FohlA) Eck' o 3} genomewide
Fgele] FRAALe giste] FEis SAS

S
)

2

r

d
scan YA ¥
Az Zop!!

AR FAolloA] Tanle] o33k tistol=
Aoz WA ok 7o A7t xldE o e =,
g sizte] G o} AV wo
e AFoAE §9n)s 292 3%] Lglon
3} Aol skatol A apomorphmels)olb} cocaine'” 7+&

=3
dopaminergic agonist® ARFSH AZQl AGE 53

!

O

0?

Flo ol rE oLJ

==

FEPgelel o] Tuhnle] At 7FsAdo] wleks vk A
AJEQIEE o] F theket g3l THAllA Al QIRE
9] IRFAAHEIT D2 24 (DRD2) variant)
T Fojuet A7E 32 E3on), Fubdo) s}
TE7} S Wk SR AAM =3l D4 554
(DRD4) 9] 3 exon®llA] 21bp A<=o] g Bu'Y7}
012;13}

st :
o e A 91 sle] o )
D3 & zﬂ(DRD )
2 l:ﬂ—b‘]— %‘J\

o] ¥ o5
sl Ae]9]

2] homozygous disruption,m) CCK
o] haloperidol@ 2}eHe):= &7
A= B = 240 240 =

WS HojFE 70|t

=]

S3gol|ol Eul f-342F v el tist 9= DRD4
9] 7—allele 7+e] AgHde] gt elu] A7) 9} Hamilton
=209] 7% )i} DRD4, DAT1 3%} thadA) i,
|2 DRD2 thAel tiek A7 glelle g7
Wz Zlo] gl Adoltt. AaE2 ol st w7 stell
A1 bl T3zt Eokl A Ak
T o] JEA ofF-E ARt st

Hi E
1. A7y
AR s At FAE F DSM-IV

A7)z weE rla Aol dadge] oJsf 3%
Fol7h xeks 31, T3l AEET?] Mini International
Neuropsychiatric Interview M.IN.D) S A3)ate] ek
o] ERIEY FEHE ofF7} Tt IAAWEE o
2 3k A T Aol F3F Folol gl
AT o= Blar 1 219] 715 gl 9 B Bt &
o8] FE Agho] Sl At tdelA AlLlsisich B
= Oq:rLﬂH”Oi‘rEﬁ MAEos wgton AEAAY

?2«74}7} itk 9};}_
Z(S]/K]—EHZ—TL_Q_ %j—’_é %3]1
o Ag gl gy °%$% ;OJ‘?SV] HSH 7“P *l‘“ 24
A

= o1

(1) DNA?] -7

A 9 dlxrrom e S A3 ste] EDTA
= AE AT RS 5 APAA] R 8t
At} 13,000rpmollA] 131 A4lee] st W&
%3 5 o]2HE] DNAES 283t

(2) TZa ANk (polymerase chain reaction :
PCR)

#2]%¥ genomic DNAE 7FA1 DAT1 F3AtefA
40bp nucleotide repeat polymorphisme Hol& -9
of tis PCRS A3l om, # 4L Vandenberg
§70] 1%t Aol 71%8k9h A8 A (primer)



9] e o 2k

Forward : 5" =TGT GGT GTA GGG AAC GGC
CTG AG-3

Reverse : 5'—=CTT CCT GGA GGT CAC GGC
TCA AGG-3’

PCR &35 (2.5mM dNTP 4 pl+each primer 10
pmol/25 11+GC buffer (Takara, Japan) 12.5 zl+Taq
A etg A (Takara LA, Japan) 1.5U+template DNA
200ng : T 25 D& Y=o 94T 57 271
WA (denaturation) ¥d 15715 A%X & 94CellA 30
Z, 60CelA 30z, 72°CollA 30x3t 247t 353] v
3Rl pRRERe & 72 CollA 5t Tk

(3) FrHxE W3

ZZ¥ PCR AAHEL 2% agarose gel o4 #7143
oz Bydl & ethidium bromide N & JMa}
o] 2k BAV) (ultraviolet transilluminator) & B2
3l Zgtz2o|= FhE(polaroid, film 667) & #H3s}
o] Atk 2 diglf-xd2t 72 360bp, HH+A
A} 9% 440bp, 44 102 480bp, i34k 11
& 520bpe] & 7N HolE 7T Ao EFaTh

2) =N

A W g2l S99 A A48 9 g9
AR BAES) NIl 2lolE #4817] $18) Fisher—
Freeman—Halton test® ©]&3I3lth. & 10/10 32k
7} H]-10/10 348 21| gl 5419 SE
o7k ek Ao B Vo) wy, o2 2AR
10/10 §32 7 ¥]-10/10 A2 HI= vuE
7to] Al A7 (chi—square test) 0.2 A&k 1
Y A R e HEE AT o
To AP RS EFoR Fgsks W wat
1] (odds ratio) & ©]&3te] S35tk

&

Sl A 948 E¥ = Hardy—Weinberg

0

O

Hol oA5x|¢} vlwste] HY AFE ISk &
= B4e+= SPSS 13.0(window version, Chicago,

US.A)S ARG, B BAIA frolaS 0.059]

2 14

1. QI715%4A E4 Hiul

Aol efet 98 el FEel Ak F
4678 (A 46.9%), o’do] 527 (A<l 53.1%)©]
Qom, gz 11392 @ido] 469 (40.7%), ©14do]
6774 (59.3%) 2.2 F Het 7ol AdE Aol Atk
(t=6.60, p=0.363).

Tl FARre] Het A% 42.13+10.88419 1,
O)Z7S 33.14+£855HF Golat 2lo]7b AolTh(
=0.83, df=1, p<0.01).

o]

2. DAT1 f8AYO| M2 BX

AT 2T A $XEs 25 Hardy—
Weinberg H#9] #¥5 with( 4*=1.89, df=6, p=
0.465 ; %°=0.15, di=6, p=0.500).

AT g2 Bl digRdAt 108 90% ©]
A 7 e RS 10/100] 7R Egke
u, A a2kl A3 wE e gle] 79
st 2ol 7} AATHER 1).

10—repeat allele homozygosity (10/10) 7} =
I gl 7O E YA SR T Afoled 19
u|3k zjo]7} QlojA, gzl = Bl-10/10 F+3AH
0] 11374 FolA 89 (7.1%) wto] vpeht vk, Fabgol
Ao A = o] H|-10/10 A48 HAnErt F
987% 167 (16.1%) ©= UERHTH 1 *=4.452, df=1,
p=0.035) (3£ 2). o|Z5 ¥]-10/10 F3#F f3do] &
ol ARrellA] ikt sk w2 REE o
EPS QJu]gict olo B wa|E 2.561(95% Al

Table 1. Genotypes and allele frequencies of DAT1 polymorphisms in panic patients and controls

Genotype (%) Allele (%)
2 df p y2 df p
7/9 7/10 9/10 10/10 10/11 7 9 10 11
Controls 0 1 6 105 1 1 6 218 1
(N=113) 0.00 (0.9 (B3 (929 ©9 8249 4 0048 0.4) (27) (96.5 (0.4 8217 3 0025
Panic patients 1 8 6 82 1 9 7 179 1
(N=98) (1.00 (8.2 (6.1) (83.7) (1.0) (4.6) (3.6) (92.3) (0.5

Comparison made by Fisher-Freeman-Halton test



Table 2. Genotypes frequencies with and without homozygosity for 10-repeat allele at DAT1 and odds ratio for
DATI genotype as arisk factors in panic patients and controls

Genotype (%) . 95% Confidence interval
p Odds ratio
non-10/10 10/10 Lower Upper
Controls(N=113) 8(7.1) 105(92.9)
i _ 0.035 2.561 1.045 6277
Panic patients (N=98) 16(16.3) 82(83.7)

Comparisons made by chi-square test
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