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Genetic analysis of targets for psychotropic drugs

—Association among genetic polymorphism of serotonin reuptake transporter, personality, and
pain threshold—
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Abstract: To estimate the genetic factors influencing individual differences in sensitivity to pain, we have
examined the associations among serotonin reuptake transporter (5-HTT) 3" UTR gene polymorphism,
sensitivity to pain and personality. After the procedures were fully explained and written informed consent was
obtained, 5-HTT 3’ UTR gene polymorphism was investigated by PCR-RFLP, and personality assessment was
performed by means of Temperament and Character Inventory (TCI), and pain threshold by means of cold
water and pressure stimulation tests in 181 healthy Japanese volunteers. Males with the T allele (T/T and T/G)
showed a significantly lower Self-Transcendence (ST) 3 subdimension score than those without the T allele
(G/G). Females with the T allele (T/T and T/G) showed significantly higher ST2 subdimension and ST
dimension scores than those without the T allele (G/G). There was no significant relationship between 5-HTT
3'UTR gene polymorphism and pain sensitivity. As for pain sensitivity and TCI, there was low negative
correlation between cold water stimulation in males and Novelty Seeking (NS) 4 subdimension and NS, and
low positive correlation between cold water stimulation in females and Self-Directedness (SD) 4 subdimension
and Cooperativeness (C) 5 subdimension, and between pressure stimulation in females and SD4. It is possible
that 5-HTT 3’UTR gene polymorphism may affect the character dimension in the theory of Cloninger,
however, 5-HTT 3’UTR gene polymorphism may not be related to the sense of pain, and that there is low
correlation between pain and a part of the personality.
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Table 1. Distribution of 3° UTR gene polymorphism of 5-HTT.

Number (Frequency) of genotype or allele

Type
Male Female Total
G/G 80 (69.6) 46 (69.7) 126 (69.6)
GT 33 (28.7) 18 (27.3) 51(28.2)
T 2(1.7) 2(3.0) 422
G 193 (83.9) 110 (83.3) 303 (83.7)
T 37(16.1) 22 (16.7) 59 (16.3)
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Table 2. Mean values (= SD) for psychological dimensions measured with the TCI in subjects with different 5-HTT 3’ UTR genotype.

Male Female Total
Dimension*

G/G G/T + T/T G/T+T/T G/G G/T+ T/T

NS 9.36 = 3.59 9.24 =4.14 9.12 £3.36 7.90 + 3.68 9.27 £3.50 8.75 = 4.00

HA 11294479 11.26 £4.55 12.61 =422 124 £553 11.77 £4.62  11.68 £4091

RD 098 243 10.45%2.55 10.76 = 2.71 10.5 4= 2.84 1026 +=2.56  10.47 £2.63

P 2.88 £ 1.65 2.96 £ 1.67 228 £ 1.53 3.05 % 1.79 2.66 = 1.62 2.99 + 1.70

SD 165531 1727 +6.09 17.67 £ 4.93 174 +£4.78 1692 +5.18 17.32 £5.60

C 18.19 £3.60 18.34+3.65 19.24 £2.78 19.45 £ 2.31 18.58 =335 18.74 £3.25

ST 5234334 4.12+2.20 4.00 £ 2.27# 5.45 £ 2.96# 4.79 = 3.04 4.60 = 2.56

*NS: Novelty seeking; HA: Harm avoidance; RD: Reward dependence; P: Persistence; SD: Self-directedness; C: Cooperativeness;

ST: Self-transcendence, #: P<0.05
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Table 3. Mean values (= SD) for ST subdimensions measured with the TCI in subjects with different SHTT 3’ UTR genoypes.

ST Male Female Total
sub-dimensions* G/G G/T+ T/T G/G GT+T/T G/G G/T+T/T
ST1 145+ 1.27 1.12 = 1.16 1.1540.94 1.45+ 1.39 1.34 £ 1.17 1.24£1.25
ST2 1.98 = 1.50 1.83 £0.98 1.26 & 1.22# 2.15 £ 1.27# 1.72 £ 1.44 1.95 £ 1.10
ST3 1.80 & 1.19# 1.17 £ 0.81# 1.60 = 0.83 1.85 = 0.93 1.72 = 1.08 1.42 = 091

ST1: Self-forgetful; ST2: Transpersonal identification; ST3: Spiritual acceptance, #: p < 0.01

Table 4. Pearson’s correlation coefficients for pain threshold and TCI scores in healthy volunteers.

Male Female Total
(sub)
dimensions*
cold pain pressure pain cold pain pressure pain cold pain pressure pain

NS4 022% -0.10 -0.13 0.04 0.18% -0.02
NS 0.22% -0.07 0.02 -0.12 -0.02
HAI -0.17 -0.07 -0.06 -0.16% -0.12
SD4 0.00 -0.09 0.25% 027% 0.06 -0.07

C5 0.15 0.13 -0.01 0.16# 0.01

NS4: Disorderliness; NS: Novelty seeking; HA1: Anticipatory worry; SD4: Self-acceptance; C5: Pure-hearted principles®, #: P<0.05

5-HTT 3'UTR :BZFERIZHE T mRNA DFEHL
S-HTTHERE~NDO BB I FPHL IS TEL T,
REFHBENERN D DO ESBEHSPIILT
WEREBETH S ), 5-HTT YUTR BEETFERE L
HAERICO ST (HTEBHE) L OMICHEENRD S
N7=75, KREFZELALTTCI & ORIz HRE S h
TWARVREENIZ BT B 5-HT DBENTHTH ),
NEO-FFI ®° £ E AR F AR 2 & DD NGB
OB RE SN TWaEWwY, 4%, o
AR S M LB LTS EHEETH
%, ST (HOHEM) 13MboBERT L OMEEIC
LY HRERFER R ) ORI EOMURIZOBEET
BrwbnTw3 9, HHKO 3R EBINES L S
512ST (HC#B#M) & 5S-HTTEETFZE 0B R
AEEIZHAD AL, ZoSHREv—h—L LT
HEATHAWREMENS ) BHRHEREOZ O —
BELbDTIEhnwheEZ NS,

FBERME L/ S—VF T4 EDOBEICD VT,
Pearson DFERAMEMR L L EH Uiz, BITOHERE,
BENEEZ oI EBBD A% Table 4 1IZR L7z, BHERE
KR ERE IS B W T NS [ERFE (vs. ML
Dt BLXUNS (FamEkReE) TERERME
MAEETHY r=-022, p<0.05; r=—022,

p<0.05), ZHERIEEKRIERERERMEICBVTSD4
(HO2E) BLUCS ki Bl (vs.FICESR,
ERISmEREICBVYTSD4 (HEEER) TFhE
NHEPEETH o7z (r=0.25, p<0.05;r=
0.25, p<0.05 ; r=027, p<0.05), &ETIZHK
FISUREREICBWTNSY HEHRE (v B80T,
HAl |[THIBAE - B8 (vs. BEIHIOKE) BL O
C5 (Mg B0 (vs. FICDESR) TEAZNAEEL
EETHo7/z (r=-0.18, p<0.05; r=—0.16,
p<0.05; r=0.16, p<0.05),
FHMEMEICET2HAETE, ERNBmERECS
AN O ERELANC, BB X OERSRE SR
BEOWM T THELREZZAON o7, ENMHE
BEIC BT 2N EMRIEETH o 7205, KB
FEDFERD S 5-HTT 3 UTR FIEFZE & FE B &
DHEBEEIIENEEZEZSND, $/2, 5-HT LfHAD
BLhEIES-HT BT 75 4 TI2onTHEREINTS
D, WHTIL5-HT2A, S5-HT2C, 5-HT3 2885 /EH
KESLTWwALEDLN TS Y, 5-HTT 751
T C SHT ZHFHDEZFLENC BT AHEEH I
DT HSEEL DM ET ) LENDH S ).
WEBEL =V T 71 OB, BEREOH
KHRGREBMEIC BV TNSE BT (v AR



FHEHEED & — &y MM DBIRFIEAT 119

ENS (HiFtiBERkidss) CTROEVERE (kK
FEFB W NEEREER) 4%, OGS K
FHEBMEICBVWTSDY (BORE) £ C5 ML E
Lo (vsFITER)D 25, EREREEMEICBNT
SD4 (HTE%E) CEOEKWME (BmEksisrE
W AREBEER) BASNTZ, ThbHD5, FHE
BMEI TCIO—HOTHHRE (BHTIINSEE,
NS4, LPETIISD4, C5) LEWHEZ /RIS
WRENTe LD T, BHEicBWT [1HENRY,
ERTHAZIESFTE R W] L) B0 N,
ZBWT IR, FITERE] 0 &) kg
DANFITHATRELRLTVEWS T ERRBENT,
LPLBY»S, EFMICHBOEIRNSIWI &ICH
BELTBRLEED S, 4o, REPB X UEGFHE
BT AREBRMBEE TCIEOBEERIZODNVT
Yamaguchi & i%, HA (FBE[E#), RD (FRBIETF),
P (BA#) CBWTHOHEEGHo72LFHEL T
510, E502, FMAOMEIIR L 52 L OBE
mhHEsh Ty, FEREEILHA (BEmE)
P (AR DFEEFEL, SD (HEER) OfH
A& & Mongini 5 13k Twv 5 10, JHADFEHIC
OB AU R RS SRR T R, etk
FARE T MV CEANICRET 21T o T CLED
Hbo ARBIOFAETILS-HIT 3'UTR EETEL R 0#
EFROENZEL ) TCIOETMREIZEND 5 Hh
) O AR ERE L7zas, TR B OAHE R ER
EOBE, MOBEFLEEOHBEIERICOVTD
EHIIREZEDTWLLENH A ),

Eif5

KEFFEL, EEFBRFMEEMHE [HIEHE
BETFLMMBIZL LT — 5 — X 4 FEBIHRED
F% (H17—77—<2—001)] OBIEERT, T
7z, —I BARFLLEAIRM - LFHER ORFEIR
RS TITVE Lz,

4. B

Frizto b=y b5y 2AE—-%— (5-HTT) 3
JERFRE (3'UTR) EETHEOLE, BREX
HEAZORRE, BHEOBCEREZHHT LB
LT5-HTT 3UTR BIZF LR L RHES L U3 —
VFEY T4 L D3 00EROEEEIIDWTHRER

FEITo 72,

181 ADREH & %3 %12, 5-HTT 3’ UTR EIEF%
oY EICIHIRERUNESRBTEL A, &
HRIME IR U Cldm AR B & ORI %,
N—=2F )7 4 DREIZIE TCI (Temperament and
Character Inventory) % 4T 72,

BIEFEE L BERBECIEES 2D o 72, #EIE
F%E L TCIOABEIZOWT, BHETIZST? EHE
ABFE—t (vs. BCHHID PEEFEGGHTE
FlE, ZETIEST (BOHEBERER) BLT
ST2 {HOEH (vs. HOERBER)! P 8EFHG/T
+TTHTEEILE P>z, BEBMEL TCL L D
FriZoWT, BHHCHKKIEBEME S NS4 {ERF
(vs. ML)} BLUNS (HraExR) TROMHME,
R CTEHAHMBE - SD4 (HTZE), C5 |#
Felp Bl (vs. FITEFR) L B & OTERIBEIE & SD4
(HO%E) CTEOHMEPRD bNTz. KiFFE,D 5-
HTT 3’UTR&{EF % ElIX Cloninger DHFHIZ BT 5
MR TV B 5 2 A REENPHL—FHT, BE
(& 5-HTT 3’UTR BT LR L 5ET, — /T8
V) 74 O—EABEERICH B AT REMED RIE S
ni,

X ®

1) PR, K, 5FREFES S: 72-74, 2005.
2) MEEET, EFDDH DA 195: 605-608, 2000.
3) WHER, FEE—K, fii, 5FHMEZ 3: 60-
68, 2003.
4) Battersby S, Ogilvie AD, Blackwood DHR, et al, J
Neurochem 72: 1384-1388, 1999.
5) Kent L, Doerry U, Hardy E, et al, Mol Psychiatry 7:
908-912, 2002.
6) TAEE, HFEMEZE, KEF#H, i, HuH2Hr 3
491-505, 1992.
7) KBMEZE, FESKR, THEE, b, BusZl
7:379-399, 1996.
8) Kumakiri C, Kodama K, Shimizu E, et al, Neurosci Lett
263:205-207, 1999.
9) Cloninger CR, Svrakic DM, Psychiatry 60: 120-141,
1997.
10) Yamaguchi S, Suzuki Y, Tanaka S, et al, Kitasato Med J
34: 64-69, 2004,
1) Mongini F, Fassino S, Rota E, et al, ] Headache Pain 6:
247-249, 2005.



