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Association between Obsessive-Compulsive Disorder and
Serotonin Transporter Gene Polymorphism
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Objectives : The definite cause of obsessive-compulsive disorder (OCD) is still unknown. Evidences from familial, twin
and segregation studies support the role of a genetic factor. There also are growing evidences indicating that OCD has specific
neurochemical and neuroanatomical basis. Derived from the effectiveness of serotonin reuptake inhibitors in OCD treatment,
several candidate genes related to serotonin regulation have been hypothesized to play on important role in the development of
OCD. One of them is the serotonin transporter gene. The aim of this study was to investigate the association between serotonin
transporter gene and OCD.

Methods : 124 OCD patients and 119 normal controls participated in this study. Genomic DNA was extracted from their blood.
The genotypes and allele frequencies of the S-HTTLPR polymorphism between OCD group and control group were compared.
And we investigated the association between 4 factors derived from YBOCS checklists and 5-HTTLPR polymorphism.

Results : In this case-control study, we could not find any association between 5-HTRLPR polymorphism and development
of OCD. In OCD group, patients with L (I/s+s/s) genotype had higher scores for the religious/somatic factor than those with S
genotype.

Conclusion : In this study, there was no difference in genotype distributions of S-HTTLPR between OCD and control groups.
But, L genotype of 5-HTTLPR polymorphism had negative effects on some factors of the obsessive-compulsive symptoms.
(J Korean Neuropsychiatr Assoc 2005;44 (1) :41-49)
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T A Aot dAgol ol@Y Aot Ux]gol
uig] 4953 w80 2y 0 By AFGME &
o shte] fAAE ZEbgel] cha Al 99l (mul-
tigenetic background) ol FL3 FFE 71X 1 Y= A
o2 By HJLY HZoe b SA5A Ko
T 2] AR 75 oldEE AR TR FAAE
AAsta ol FRAel Zubgel el ARYE FAlHE
Aoz AE T Qlot. Zdbgelol &zl 7bg thE
A AAsEHA ol AHE HMREU(S-HT) A2H
9] 7)% o]¥olct.

AZEd A2EY 75 o) AdE AHEd ugy
2t A, e vis kel SaSolAN F59t
Lz AZECDH 7 gAY F27t F7kEY 9
s 28 B vt bt ER), ko)l X g 9l
o4 clomipramine, fluvoxamine, fluoxetine, sertraline,
paroxetine, citalopram¥} #& MZEJ AEF A4
(serotonin reuptake inhibitors, SRIs) 7} £&£31 g3}2
7ML QP o] SEEE-L norepinephrine AESE 7
Al AAskH= ke vlwdtsis of 1 a3} gt
th. SRIst& MZEY F5alol 2H-gste] A7 dko 29
AZEY F5E JAlsh=d] old 2go] Zutagolol F
347 AEE A0 AZtEE oy AAEEy 7
59 Fo% Ao dANGY AR, AR HAs
o M= AZEY FHAQ] methylchroro—phenyl-
piperazine (mCPP) 7} QA2 o2 ZubSils <f3irz]
o] g3

$H, AZEY A5 A 28 F471 AlzEd
%Al (serotonin transporter, S—HTT)o|2 & 7}ubar
oo} #do] A& 7FsAo] & TR FAA sz
A 17q12 FAA) Ask= 5-HTT A3z B9l
tigol sl gk 5-HTTE UEF A&A 4 (so-
dium dependent process)S &A1 AU A AFAE
Z ARZEYE A& (reuptake) FO2H HZEY A
€ AN 22a AEEd A5 A4S o
e AR Fofl 5-HTT F3xe) o] Wzs g}
Ha7h Aok'? ol HES mas) £ o 5-HTTY
A Az dubgels] Wl delel glo] ofd Fadt
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{(promoter region)°ll 7152 tidAdo] EA&c}® A
2EY &4 A (inked) BB ¥4 (6-HTTLPR)
+ 20~23 bp(base pair) 8] ¥HE @95 (repeat units)
2 799 GC-F% ¥4 A 5 7Hx) HEA
o} FARE A& 44 bp9 4+ (insertion, long allele,
) =& Al (deletion, short allele, s) 2 T4 5o Qi
Caucasianel|x ] A3 29, | g8 7|23 A
Al F % (basic transcriptional activity)+ s HH 32
off uja} 2w o]golH, o] A& 5-HTT mRNA 44
$E5o] 2o|& 7 e 1 A9E 5-HTT 287 7)
23 AZEY AEFAIME 2o)E HolA .Y

AF7HA] Zdakaelel 5—HTT fAAttgAdzte] An
Aol gk 9] A7t R uHoy 9 4L 4
Bg HATEMOUNT Bege] B0 gl-olulE} AF
= WdoR g AFolA 2ol xtEe] A dizd
of vlal 11 el FHAEE 7KL e T8l ¥
< Budlgick 7 9ol McDougle ¥ % #-—olug]7}
AFE Aoz 319 family—controlled transmission
disequilibrium test(TDT) & o] ATolA | Fej9
HRE o] FRAAX o) g AR FH3A A
2EEe BT, ol A SRIsell thgh whgol
7 452 EIsiGin). vhd AR e A7ES Ayt
Zgofek 5-HTTLPR FaATHE4 Atojel] opf-d A
o] BAHR AUFE B

Zebgolel 5-HTT {384 ke dd A7t
o)A kst ATE Hole olfFRE e Q
JNEL 133 £ & 2ok 3, Zabgolr) 3438 Jd
(homogenous group)©} obd 7FaAdeltt. ZFetolof of
3 22 A ATEL g dUdt B4
Ad Ao 78 WA (categorical) A 71EE
ARgEaL Qo Zrelv AAZE 8] Fetala g et
FE HE&E Aol wet Wigshs 397t 5 ik
F3 oFEef i WHEE et vigel wet g2
Al ebdoh o] § AR S ZRukAlang ZukaEe] |
£l met g 2 714 o} (subtype) 02 EF
g glom, o] o}F 5L MR Y AETH Wi vt
A 7FsAE ANEE? ojd o)fg HZols FAA
WS ARESEe] ZAeHgelo] Fd FZ (structure) & F
MY QRIER BR3: AEEe] 28T ek Ma-

taix—Cols 52 354949 Zubalo) xS Aoz
& AFolA ZeEAdE vy 5719 2 A1) (sym-

metry)/5*Hordering), #°#(hoarding), 2% (contami-
nation)/% 2 (cleaning), 37 (sexual)/ZF 13 (religious),
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Fis 33‘” 7.2_15}-4 HH*“ HBH Al
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& AT B S R gdES 1'11913]'7] Hi?H
27183134 A1) Beck Depression Inventory (BDID) &
Beck Anxiety Inventory (BADE #8391, BDI 214
ol Ei= BAI 2273 0]l thdEE ATelA A8t
th & 19590] 24 Hoy ol AN uxre AE
3 dAFof we} F3(stratification) 3 F Zebadell 2]
i d8E pesled 3 T2 F2% (stratified
random sampling) & ¥3) FE33 3 F 119%°] HF
BE2o 2559}

Yale—Brown Obsessive—Compulsive Scale (YBOCS)
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£ B AEoE Ho o o Y §FE FA,
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t}* YBOCS Checklist®) & Baer 5772 el
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A, A} BAGO] = 3 FREIT o g gt
B 2T 1402 At 8kl F5 55 ‘of
He' 2 g3 Aol 2 BFE 08 Foissith
e FES F olu ¢ dEogte T, T 523
At Je A 1 dFE 28-S FEgit oA
AF 5 AT Axjel wpgt A AR Zuk @
Dol Aol tigt Zhabagl seaba7], vHE, A7,
Foll digh ZeEls d5o] TEEHGT, F A
(8 2) ol 20l thgt Zrekatael A dist 7
e gEo] IFEoH, A WA Feagl(L
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Hamilton Depression Rating Scale (HDRS)

epgele] £3) w9234 NZEE H7}
at7) S1sf Arjsigich 24709 Eog FAEH Qlo.
o 7 45e Fabe] Azwe] wet 0FelA 437k1) 3
otk ¥ JriAke AR, AL, eHEsHS O
9o 259 94y TS0l tie ES st ool o
g gxte) igs Frheeh

Clinical Global Impression(CGI)
Aalzele] Al Ao AAREE 1O Axe uet

44

S.J. Kim, et al

-3

A HEe BASA Hol glom, ¥ ATt gt

$2342 A% Whsgn®

of¥

Al
0)-

Global Assessment of Functioning (GAF)
A AR FPHe 202 B P, A}
34, A4 SdE 18t AAHA 715 1~90 AF

SEEE
o9 AEE B ¥24F 7150l B&E nl@eh

A
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$R)

N9 A3 % DNA £

Zabgel] kel A iR T Yol FAE
A#sto] EDTA H2E FH ¥ o A3 y7ix)
—~70Co] W% 23S ¥E o dag A2y
=0 H, o 3 mist X L3 £ 9 mIE 15 miFE
Yy Ao 108 59 A4 w71t 3,500
rpmolA] 1087 AR A AFAE W g2 2
gof 3 L3 £4S 3 ml Hrista 37TCAA 1AL F
QF WhgAZITE Tily A4 8o 1 mlE HUkska 3,500
rpmollA 1083+ YA4F23lY genomic DNA7Z}F X3Hs
A 7328 15 miFEe &7)1 0)AZ &2 3Hs (iso-
propanol)& 3 ml 37t & FEA 490k A 3,500
rpmellA} 5E7F A4 ST A3 70% ¢IFEE 4
o] AlHgt g AL F7] Foll TRk 7)o 250 ul
DNA rehydration solutiong #8718t 4 CollA 24A]3F
=2l ¥ ¥ojzl DNAE FEAEALAAIE7A -70TCell
B3t

A 239 (Genotyping)

Jo

HEAAHMTHS-(PCR)

23 genomic DNAE F8°2 3} PCR FE&
A&t PCR 555 918 ARS8 Al'EA) (primer) o] &
719-e oha) 2ok

5-HTT {AAIEA srtp5 : 5" —GGC GTT GCC
GCT CTG AAT GC-3', srtp3 : 5° =GAG GGA CTG
AGC TGG ACA ACC AC-3" "

FHALAMNEE F 20 p«1E ¥H3A17]9, genomic
DNA 100 ng# A1) 7z} 10 pmol, dNTP 200 uM,
PCR buffer 1X, Taq polymerase 1 U/20 xl{(GENE-
NMED, U.S.A), DMSO 5% (DUCHEFA, U.S.A)E 0.2
miFHel Y1 2z 41L& § w3AIA PCR 218 Hx
94 ColM 5&ZF AW At & WA 94T 30%, 2

ofi
e mot
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ke 58T 30%, AW 72T 30%9 F718 353
w23 og, upr|gto g 72TdA 10837 dA3HeS
B5A=

o olo

p
[0

A719% ¥ FHFAUE &l

ZZ5 DNAZ 25% ot A (agarose gel) ollA]
A719%3 5 ethidium bromide(l gg/ml, Sigma)Z
A3t 29l F37|2 wE RISt DNA £AE
2 2H(molecular marker) 9+ Blw3le] FAx18S s}
Atk 5-HTT 823-E 528 bp Aol & 749 o
7} JehbE 11 AR 02, 484 bp Aol F 7S]
7} YepbE s/s S8R o7, 528 bpe) 484 bp A
of Ztzte] w7} e I/s g ez B33t
(Fig. 1).

SAEA

5-HTT 3] FAAE (s/s, Vs, V) 2 HHFE
(s, DO A7 gl Bakrelb e wE vlwe x°
testS F8 EA&3h w3 3=2lo)A= Caucasian
= PR o/s FAREE 7H A7t sy /A
A& M el vld & AwelX e 5-HT up-
take Vmax #< Btk a7} oh?” T3 2o
B A7 o3Hd s/s FAAFY NETL 7)1 Al
RS A dizTel vlE] ke 2avt ok ol
d 27858 s PP do] A (recessive)d 7Fse
A71eHe Ro|th®2 maly B AP dS s/s
AR T3 non—s/s/s+/) A2 Fo2 EF3t
A FARAT Faelol 1 W1IEQ XolE(2 test

M 1 2 3 4 5

Fig. 1. PCR amplification products generated with primers flan-
king the 5-HTTLPR from genomic DNA of OCD and control sub-
jects. Amplified products were separated on 2.5% agarose gel
and visualized by staining with ethidium bromide. M : 100 bp
size marker, 1 : 484 Homozygote (s/s), 2 : 528 Homozygote (I/1),
3 : 484 Homozygote (s/s), 4 : 484 Homozygote (s/s), 5 : 484/528
Heterozygote (I/s).
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AR HREL +5H SEX

£ B3 £43H3ith YBOCS checklist278 &9 4
74 29159 A4 ¥E7} Kolmogorov—Smirnov test
A A BEE A F7] wiEel FAAF wE Z
29 H49] #ol:= Mann—Whitney U testE Eal A%
Atk 283 fAAge bE s A4E, ¢
549 AE, ANFA T4 A4E, a2 AAF
QA 715 t—testE AHEEH] BAEUT BE FA A
2]= SPSS 11.0(window version, Chicago, U.S.A.) &
AHE-3ISITE

2 o

IO Yy Oimzo] Lo] A YE Hlw

Aol Fojgt 12449 Zubge] A F HAR= 83
(66.9%), 1A= 419 (33.1%)°19°oH A di=T
1199 F A7) 71%8(59.7%), A7} 48 (40.3%) 2.
2 F 7l A Aol tHp=0.19). ZFupgel
A2 FF Yol 29.46+9.254], A4 =29 H
7 Yol 29.83+£6.49HZ T F3Hel] 2lo]E Holx| &
ATHp=0.74).

YUIiIPY Yy OQISFe| 5—HTTLPR RTNY A
OigyNel Yix H|w

et A4 dix7e) 5-HTTLPR #3343 #
T 2% Hardy—Weinberg equilibrium®] ¥¥= wgt
BH #%=1.23, df=1, p=0.27 ; x*=0.40, df=1, p=053).
argol ol AA 1249 F s/s FAAF o] 797
(63.7%), I/s FrAAEHo] 417 (33.1%), 131 1/l Fo)
49 3.2%) 8 NEE B3tk A dxTdxs AA
1199 & /s +2A30] 699 (58.0%), I/s TR o]
467 (38.7%), 12813 11 o] 4P (3.4%) 2] WEE B
Ak ¥ 7+ 5-HTTLPR #AAE 9 ®E 2jo]&=
Z2e)A] dth(p=0.65). FAAEE s/s FHAAH (S
AZR) 7 I/s AR 1 FAAEE TR s+
AR L F428) 7 Aoz vro] vlwsl] Bk
o, ZagolFelA S FAA0] 79 (63.7%), L +4
Aol 459 (36.3%) 1o A dixTelA= S 14
A&o] 6994 (58.0%), L #AAEo] 509 (42.0%) = 9
Al T F3be] fou)gt AjolE HolA| gkt (p=0.43).
5-HTTLPR ti# &4 (allele) W1EE ool s
diHE o] 199(80.2%), 1 B Aol 49(19.8%) AL
o, A4 TN E s i@ do] 184(77.3%), 1 Wl
B3 Ao] 54(22.7%) 2 BMIEE BYH F T3] on) 3

=
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£ 2telE Holx| ¥4t (p=0.43) (Table 1).
5—HTTLPR QTHNFE0| M2 YHIQQISo] MUE Hin
Zebgel Sxkr vlelx] 29l 19 FH#Ee S F4%
& —0.018+0.904, L #3428 —0.003+0.1.1632.5
7wl fejgt 27t IStk (p=0.90). 22l 29] H:t
#e S 5428 0.063+1.071, L A48 -0.109+

0.869% A 5 F3tell #7 Apol7h §ISlTHp=0.98).

Table 1. Genotype and allele frequency of 5-HTT gene polymor-
phism in obsessive-compulsive disorder patients and controls

OCD patients Controls p-value

Genotype N=124 N=119

s/s 79 (63.7%) 69 (58.0%)

I/s’ 41 (33.1%) 46 (38.6%) 0.656

I/ 4( 3.2%) 4 ( 3.4%)

Stype (s/s) 79 (63.7%) 69 (58.0%) 0.43

L-type (I/s+I/D 45 (36.3%) 50 (42.0%)
Allele N=248 N=238

S 199 (80.2%) 184 (77.3%) 0.43

| 48 (19.8%) 54 (22.7%)

Chi-square test

Table 2. Comparisons of factor scores between obsessive-com-
pulsive disorder patients with S- and L-genotype of 5-HTT gene

Stype (s/s) L-type (I/s+/1)

Factor score (N=79) (N=45) p-vatue*
Factor 1 -0.02+0.90 -0.00+£0.11 0.90
Factor 2 0.06*=1.07 -0.10+0.86 0.98
Factor 3 0.08:0.99 -0.14+1.01 0.39
Factor 4 -0.27+£0.86 0.47+1.06 0.005*

* . Mann-Whitney U fest

Table 3. Comparisons of obsessive-compulsive, depressive sym-
ptoms and global function between obsessive-compulsive dis-
order patients with S- and L- genotype of 5-HTT gene

S-type (s/s) L-type (/s+I/1)

Factor score (N=59) (N=36) p-value
YBOCS
Total YBOCS 27.13£5.84 2744+ 537 080
Severity of obsessions 11.656£2.38 1155+ 249 054
Severity of compulsions  10.543.11 10.76+ 2.43 0.44
Resistance fo symptoms  494+1.63 512+ 1.34  0.61]
CGI-OC 530+£1256 541+ 1.02 045
HDRS 13.66+9.18 15941022 029
CGI-D 288157 316+ 146 043
GAF 53271859 53.00+1028 090

Student t-test, YBOCS : Yale-Brown obsessive compulsive sym-
ptom scale, CGI-OC : Clinical global impression-obsessive-com-
pulsive symptoms, HDRS : Hamilton depression rating scale, CGI-
D : Clinical global impression-depressive symptoms, GAF : Global
assessment of functioning
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881 39 FA#E S 42 0.082£0.994, L frd=t
3 —0.142x1.0100.2 9 T F1bof 2§ zpo)7}
RATHP=0.39). 181} 29l 49 FFS S F-4A3
—0.273+0.860, L. #4843 0.472+£1.0602.2 L 4
A, F Useh 11 FolA n] QMA #ton v vl
(multiple comparison) & WA o]Zo = EAAOZ
F9n)EA T p=0.005, corrected 0.02) (Table 2).

5—HTTLPR RTINIHEO| M}E Y-BOCS HE A 28
, THITY 59| Hlin

Zararoll 3k Wl Y-BOCS 7uabae] Azbe
(severity of obsessions)?] H##2 S 4z 11.
651238, L #4dRE 11.55+249% F 77l #9938
z2Fo17F Gk (p=0.54). 7&‘1}63%-4 AZE (severity of
compulsions) 8] HAgE S FAAE 1054+3.11, L
T2 1076224302 F Fbof F2J3 2Jo)7} ¢l
AtHp=0.44). F7¢] g M & (resistance to symp-
toms) o] HHE S HHAE 4.94+1.63, L #823
512 1.34% F 3ol xjo]& Bo|A] 9trHp=0.61).
YBOCS % HE S 432K 27.13£5.84, L 4421
274415375 F T3t ato]7t gl p=0.80). CGI
2 3riet Esate] Axs S fARE 5.30+1.25,

FHAAY 5.41+1.028 F I3kl F2% o]z} ¢l
AtHp=0.65).

HDRSZ H7hgt ¢

of

S5k Hagd S F4AH 13.
6619.18, L #+4AE 15.94+10.228 F 7ol z}o
E ®olA stthH(p=0.29). CGIE H7} 2549
AL S FAAY 2.88+1.57, L 488 3.16+1.46
o7 T 7kl 23t 2}ol7t 9 tHp=0.43). GAF2)
Hgke S FAA 53.27+8.59, L #2433 53.00
+10.288 F Fitel zpo]E Holx ¢kskrh(p=0.90)
(Table 3).
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