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Objectives : Tardive dyskinesia (TD) is a serious and sometimes irreversible adverse effect that may develop during long-term
antipsychotics treatment. Previous studies have suggested that brain serotonergic systems are related to TD vulnerability and
tryptophan hydroxylase (TPH) is the rate limiting enzyme in the biosynthesis of serotonin. This study aimed to investigate the
association between TPH2 gene —703G/T polymorphism (rs4570625) and antipsychotic-induced TD in the Korean schizophre-
nia patients.

Methods : We investigated whether TPH2 gene -703G/T polymorphism is associated with antipsychotic-induced TD in 280 Ko-
rean schizophrenia patients. The subjects with TD (2=105) and without TD (n=175) were matched for antipsychotic drug expo-
sure and other relevant variables.

Results : There was no significant difference in the distribution of genotypic (4*=3.00, p=0.223) and allelic (5’=0.19, p=0.661)
frequencies between patients group with TD and without TD. There was no significant difference in total Abnormal Involuntary
Movement Scale score (F=1.95, p=0.362) among the genotype groups, either.

Conclusions : The present study does not support that TPH2 gene —703G/T polymorphism is involved in TD of the Korean
schizophrenia subjects. (Korean J Schizophr Res 2012;15:34-38)

Key Words : Tardive dyskinesia - Tryptophan hydroxylase 2 gene - Schizophrenia.

N = OFE] A7) A2 o] Fo WAIE 4 Qi Hlzbelalel Baoly
LS B0 SHe Az FAgolt TD HF%

S
FAAE 9] QAFOFALS. L7ko

A AA] - S ol (tardive dyskinesia, ©]3} TD)= a4l 21 AAFSFA 2+ OFH 3 (orofacial muscles)?] E42]
Z X0 ARX HE7] 0|3 = = 9Jt} TD: A}

Received: March 26, 2012 / Revised: April 25, 2012 / Accepted: May 10, = = © 19 AR B8] ol d 5 _ME} cmene
2012 A Aok E(typical antipsychotics)= AH8-dl= &Y $x}Q]

Address for correspondence: Heon-Jeong Lee, Department of Psychiatry, 20~30%0l| A BRlE= Ao 2 o olom 12 =1 /urg] v
Korea University College of Medicine, Anam-dong 5-ga, Seongbuk-gu, ool ot 1o refA glopd, H v vl

Seoul 136-705, Korea A GAAIY 2 E(atypical antipsychotics)ol| A<= A E©]
Tel: 02-920-6721, Fax: 02-929-7679, E-mail: leehjeong@korea.ac.kr o

s =
£ ol 2018HAE ot EREm SHXIA@EHE: 2014007)of -
ol e, SAlgh A7 Auhs ot

34 Korean J Schizophr Res 2012;15:34-38



717k AR 4 AR o] 5ol e URLO] BhAbEofl A
Ao TD7} &SR FeRAdS 7141 AR
AR A FEAAT QI 7}
71z38}t0] TDQ] 542 wl7FAl(suscep-
tibility)°] H]*]Qﬁi‘—'wﬁ AR D7EA] EEAR] 7)1-e] 7t
AstE| et taEAR] ZiEe] Eulul-8A] 231 (dopa-
mine receptor supersensitivity),” A& EUA 71554 gam-
ma-aminobutyric acid (GABA)A| 755549 AlsliAl Solc)?
Jeu; o7 = TDO] ez eF 4] aQle weks] U
SA|A] ¥t )t
A2 E(serotonin, ©]3} 5-HT) A28l A E &
O] ZQ3k oFE3HA FAo)7| o] AREY ¥ f-3A=
& A=A Ao ‘7—33} Frg R ok 22
gt A]ii»] 2A =84
= AR A= oFgt map
7l D2 =84 2248 77wl ’\ﬂii‘d Al 2o
ilo] HFE L ok HE A5 A A 2 EUAHA
(selective serotonin reuptake inhibitors)2} 54| @] 2 2+-8-0]
o] HAkAde H 18k SandykS L-tryptophan©]
TDQ| 2| &o| antdoletal B islgick” ojd Hel Lo
o] Nz B AlAglo] TD FHopdx} dteth= Bis 613
01%— }\ﬂ E}/I /\]_/_\_E-“ _\,]—EZ] [¢] X—]?ﬁ?——‘;—}l O]—X] /ﬂ—ig 7%]74—5
< B sk 9ok 5-HTR2A T102C A AT} TD9}H
o] APATEL BUAE ATEL BY M 2RSS
Al-AReE TDRE] Aghe folet Avhg Wolx] ekgpeh™Y
Tryptophan hydroxylase(©|3} TPH)+= A= EHe] A4
o] £ A F A(rate limiting enzyme)= OF1]=AF] tryp-
tophang 5-hydroxy tryptophan®. &2 FH=2= &5k8- 51 5-hy-
droxy tryptophan< B4 7 (decarboxylated) T2 &2 /‘ﬂ
2EYOC 2 Wity o]2fgt TPHE g ufEo) 2ol 7%
AT Soll A AL wkth” TPH -5-414}+= TPHIY} TPH2
T 7HA7E Qlem o] FoflA] Hls=gt ol 15‘45]‘:}20) TPHI
A= FAA] 1plsell f1xIskaL A oFgel TPH2E= 2|
o 122110014 EAE o] obA] g2 A7t O]—r‘ﬂxlx]}i ety
). TPHIo| |8 TPH2= 47|38 (raphe nucleus)ol| T H-3Z
sl wjo) REY FRol 2 9L Foh old ATE

of wEw TPH2 GRS 2@ QARSI S} 287} 7S
593\ q_'22724)
A57H) TPH 74k TDO]l tigh & 5271 A1ek Al-

Janabi N2 EY SAx St YA
TS B Aol TPH2

w71 A (single nucleotide polymorphism,

oFZ o] Hzkgol o
BAAke] -366C/ T} -8933A/G
o3} SNP)

Korean J Schizophr Res 2012;15:34-38

e

Fol
on

o] TDS} ¢¥o] girkal HustIrt” E3h Segmane TPH
7412} intronel] YIx]gF A218C SNPZ} TDeof| ¢13to] ¢l32

1EGTE* 703G/ T (1s4570625) SNP-2 TPH2 S-7421e] A
FAARAE L) (upstream regulatory region)® A 0 & 7|

~|

ﬂJ

52Ql F9joot?” whbA), 154570625 TD Aell fget
HRxpgol s A7) 29l o} ofo]] gt = glck
= oro] B21o TP} TPH2 -703G/T SNPof| that dlvked
otk

g o
3 e

FATA 7} opd 28072] 39l 2§ FRpEo] o] At

of] ZFolslial TDEAF= 105, HITDEAF= 17501t 1L
ety At g2 W) BRES dae R Stk mE
WS DSM-TV ghatat 28} AHE e oj5to]

R R E R O e DR R
%‘é‘_]— ﬂz}-‘éo]g}\u}‘ /‘\_]7816‘LZ4?<1—0H ;(] ZA l—oH %X J,]-qul—oH =i}

s =21 U

o B =
(matched sample) Ao 2 A=Y
= 4 109 ol A==
ot TDSHAH= v Ao M-S 5-83 SAb=n=25)
I 10 o]s} oFE-& Fo2 SR (n=18)% EIAIFLE o]+
HIZgerEo| A TD7} s 75} 109 ols oFs H-8-0f
T TD7} AR 497 A e &2 o =2 44 s
7RIl hE] 7] wfZolc, —Er 7ol Al eEe) A '
717He=-1.89, p=0.060)T} OF=
alent, t=-1.05, p=0.293)°1| )1 %741 Aol=
of 23t FIRE Ale 2 2 &
E& IAof| gk uf Qe

¥ (chlorpromazine equiv-
ik £ a7
A5 Qv 4 A

2 9jgA 5] digt b 1Y o4 QAT B
oF g &S AR AEolA o]FojHith TDE= vlg/d&E4
9] 252 = (Abnormal Involuntary Movement Scale, ©]3}

AIMS)™5& o]g3to] et AIMS HEe 7714 &
HEo| i3] 043 HER Bh0)x] $Eo] A7 E Hrlst
o} AIMS HE 2] 3 771R] FEE oA 24 o]iFo] T o)
& REESIAL 37 ool g ol ol WhEE]= A9

35



Tryptophan Hydroxylase 2 STXICIEA T} SIMAHOIEZ S

OV} ek Bgaisck A 4 9 SAER T 2
% (Positive and Negative Syndrome Scale, ©]3} PANSS)™
2 grlsieltt

KUIYEH

FEate] AHWE(5~10 mL)S EDTA Algol Yol 20C
& B35k} NucleoSpin® Blood DNA Extraction Kit (Ma-
cherey—Nagel, Germany)& ©]-8-35}%] genomic DNAS %
SFALt AR E41-8 high-resolution melting HRM) ¢
ARARE o855l o $1'F PCR ¥H3-2 96-well Bio-
Rad CFX96 Real Time PCR System (Bio—Rad, Hercules,
CA)E o]-833irt REg-E3tele 5 20 uL S & genomic DNA
1.5 uL, TPH2 154570625 primer 242+ 200 mM [Forward :
5-TCA CAG GAT TAA GAA GAA GCC-3, Reverse : 5-TTA
CTC ATT GAC CAA CTC CAT T-3] (BMS, Daejeon, South
Korea), 1xSso Fast EvaGreen SuperMix (Bio-Rad)?} <
FoR FAE PCR BHS- L2 EZ-2 98°C/3 min, 98
C/10 sec ¥} 58°C/20 sec®] 715 393] WHE3te] a3 gict.
Z7HES- o] 27} 65°Coll A 95°C7HA] 0.3°Cleycle® £7}
Hol| w}g} melting curve’} 184t} Melting curve?] AR
Bio-Rad Precision Melt Software2 ©]-83}0] -34S &
Al5F3ie.

EH2A
o [ |

¥ test for goodness of fitS Eall4] Hardy-Weinberg H3
S FIPSIII HFFHSE P test R AL BARRA

iy

(analysis of variance)¥} 3554 (analysis of covariance,

oJ3F ANCOVA)& 53] o] FolAirt FAEA2 SPSS for
WindowsES E3|4] o201 nE BALo op=Axo g o

S
AL p<0.052 AAH L]

Z i

TPH2 -703G/T A28 (genotype)?] Hl=+= Hardy-
Weinberg & (,’=0.63, p=0.426)0ll4] Hlojux] ¢kttt TD
w3} HITDZol 534448 2] £ ('=3.00, p=0.223)<} o
AR allele) H1%E(*=0.19, p=0.661)= BA X O & G2
ok ZpolE Ho|x] ehQIThGE 1). Al f-ARE ol A, gt
o] 717k, oFEx| 79| 717k PANSS H4t 493t Alo] & 12
o] ¢kokoLt, A4 Foldt 2ol (F=778, p=0.00)F &
Aok Al FAGZE fogt Alolg HAH At vhas g
e BHYd 2777 A5} ANCOVA H48 3t Axt
Z AIMS A T3 AfolE HolA] ehdthF=1.95, p=
0362, 3 2).

1 2

TPH2 -703G/T SNP2 o|e] 5-s7golel 29558}
oA pak} eATkAdo] B 1l uf glow 249 TPHY S M7}
N2 EH O] AEHAof L= 28 S (rate limiting role)S 517]
ool F43 FEGAR AL AR A F A E
TPH2 -703G/T SNP2} TD2IO] AdS At Hargh 212 =
A7 AZole sEARE 2 Aol A= TPH2 -703G/T SNPt
TD Atolol] f-2J5h ks WaskA] atdint S o Qs

Table 1. Comparison of the TPH2 -703G/T (rs4570625) genotype and allele frequencies between the schizophrenic patients with and

without TD
Genotypes Allele frequencies
GG GT T G T
Schizophrenia with TD (n=105) 18 (17.1%) 56 (53.3%) 31 (29.5%) %*=3.00 0.44 0.56 %2=0.19
Schizophrenia without TD (n=175) 42 (24.0%) 76 (43.4%) 57 (32.6%) p=0.223 0.46 0.54 p=0.661
TPH2 : Tryptophan Hydroxylase 2 Gene, TD : Tardive Dyskinesia
Table 2. Comparison of AIMS score and clinical variables among the TPH2 -703G/T (rs4570625) genotype groups
ANOVA

GG (n=60) GT (n=132) T (n=88) - o
Age (years) 44.2+10.3 46.6+9.4 41.6+8.3 7.78 0.001
Sex (M/F) 31/29 68/64 49/39 %*=0.41 0.814
Duration of illness (years) 19.8+7.7 19.7+7.5 18.2+6.8 1.27 0.282
Treatment duration (years) 17.9+7.2 17.2+6.6 15.8+6.7 1.91 0.150
PANSS total score 87.0+17.1 91.3+20.6 88.2+19.7 1.20 0.304
AIMS total score 2.6+3.6 3.8+4.7 3.1£4.0 1.95 0.362°

Values are given as mean=SD or n, AIMS : Abnormal Involuntary Movement Scale, TPH2: Tryptophan Hydroxylase 2 Gene, PANSS :
Positive and Negative Syndrome Scale, “ANCOVA test adjusted for age and treatment duration
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