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The Study of Personality and Genetic Polymorphisms Related to Neuro-
transmitter : the Trend of Recent Works Based on Cloninger’s Model.

Nobuhiko Kinma

Summary——The biosocial model of Cloninger postulates that personality is
comprised of two broad domains : temperament, which is largely due to inherited
variations in specific monoamine neurotransmitter systems ; and character, which
arises from socioculturally learned differences in values, goals, and self-concepts.
The model also proposes that temperament have three dimensions, novelty seek-
ing, harm avoidance, and reward dependence, which are thought to be related to
dopamine, serotonin, and norepinephrine function, respectively. Two studies have
described significant associations between a dopamine D4 receptor (D4DR) exon
III polymorphism and novelty seeking [Benjamin et al. (1996) : Nat Genet 12:
81-84 ; Ebstein et al. (1996) : Nat Genet 12 : 78-80]. This short report review the
following research and future directions to advance the field is discussed.

Key term : personality ; Cloninger ; temperament ; dopamine ; serotonin ; polymor-
phism

0 R

20006E4 H7H, 72V 2 AREORMAEK I B ¥/ ADBIIRT Li- L DREN
Botee Thhb, AOBARRKPLLOEBRERECOVTHBRACHENES, HREFD
bODFHR, BIELCHEOEA ADOBEFHERICDbLRILT -5 — 2 — FOREEREN
RACHRBIC > T b D EBbh b,

ADBGFHERIFEN IND & ADRKL T TR, ADBAZCOWTLEEFLV AT
PRETIENTER L 5T, EBE, ADA—V 3V 74 0BETFRER OV,
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19964F I R Iz — > O ST U 7=FFge o345 X T\ %, Ebstein & (1996) & Benjamin &
(1996) LIC X BHENENTH S, ThHRBE—BEFOBAEL A~V F U541 LOBHE
ERDTHRIELIDDOTHY, FBECERELBETHD L V25, HbIZ, ThEhilsnic7
AV W ERBEOHERE LA AT =L OHBRE T, Cloninger D<=V 7V 5 1+ BT
FHERBEO— OB STH S [FHMBER] & dopamine RBEAELRET 2B ETFLE L
OBHFEMEEZR LT, FRICHVOhICERRTEEL, dopamine D4 receptor (D4DR) o %
DTH Y, 1pl5. 5IFFEL, T3 exon iy, 48EEM 1L BBV ELESIND 5,
TOBHRLAE, ACL-TR, 20EES7), HCARTEE ) R LTS, HE
AT, 2025 EOEDELAL A, BAKAATRAELTEIORDEL ZRFOALS
(Ono b, 1997,

Ebstein » (1996) ¥, Cloninger 0Bz K ST =V F VU 54 HOLAXCHRIET
% Tridimensional Personality Questionnaire (TPQ ; Cloninger, 1987) # BT, FHEHE
READOE D DL, DIDROE D ELESIOBE S ERBCL 2 LR LTI, ¥, Ben
jamin & (1996) %, D4DR 0 v R LEFIVEWALE WAD TPQ THRIE S hi-F#H B
REBEXUEB LIS, AEREOHELD -7 EHR LI,

INLTODEGRLEAREZ IR TR, HRVCTIOWEKRLEBHETE 2585 5
K=V F YT 4 LBRETLHE L OBIEM IOV TORELIEE TR AITLRS X 51l 1,
Wit dopamine DBEFLEE DO ZTH - 725y, KEIZ serotonin DBEIETF LR & <A—v Y
T4 LOBEREDOHREDALND LSl TEI, WThb, <=V V741 LBIEFEHE
L OBEX O T, Cloninger D=V 7V 57+ BR/HVHCLRBZ LEA% W, BED
K=V F VT4 OREEL LTI, FiB-<—7 F VY 74D Big Five B#H # &1 L 7 NEO
(Costa & McCrae, 1988, 1992) 23 Hv-Hh 5 Z &% \WH, BIETHI L OBIEM: 5L
febo T, NEO XL Hd TPQ HB WXL DHE~— < a ¥ Temperament and Character
Inventory (TCI; Cloninger, Svrakic, & Przybeck, 1993) AW HR 5 T &EB3%\

Zxix, Cloninger @ =Y 7V 74 HBICE T, LAAA—=V F Y T4 0O —Fi,
dopamine *® serotonin L BI#E T AL E X LN TED, FORKBEMEEEN—HKLTCBZ
L, %1, Cloninger ®-<— v >V 7 1 HEHL < OREMER LBEESLD D, XL, B
EROEYHERE 0BER B\ Th, AR THIENDELRENE2ZLNS,

AFETiL, Ebstein & (1996) & Benjamin & (1996) OWHEOE KT Tt —V
FVTF 4 LBEFLEEEOBEROBRICRVT, Cloninger ®— v + V) 5 4 Bz L E# A
FTHRINCSOXHEBL, ThLOWRKIZMELXHALLKL, SHEOZOHETO
HEORELYRET 5,

1 Cloninger ®/X—v 3 1) 5 1 8%

¥4, Cloninger D ¢— > + V7 4 By L BETLH & OBEN O R OMBIZA ST,
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Cloninger X 2H L\ =Y F ) 7 4+ HimORHY Z Z THDH THR L TH T L HERT
HH5, 4, Cloninger D=y >+ VY 51 BH T, BEMEOABEMERYHS TKHE
temperament | ¥ H.0OCHE 2, HEKSF, BEREE SOEE ALEE, -V V T4
BEREOBMER L OBEM Y ZOBB/OEB L L T\, £LT, ZOKEXHETHH
EREELTTPQAMEFR I D THL, LaL, BEMHOEEPEREOL T -V F )
TAREHTHOTE, =V F )T i EBEREOBEMERLY TS IR TERNC &
b, BOHSITOWTHEREET A L TET S T## ; character ] ZERITHN 2 7o,
# T, Cloninger ®X— v + 1) 5 4+ WHTIL, —EBEEzk-TED, BEHo (K8 &
BRMED THE »OEEEh TV,

Cloninger K BIF KB, 4XILHYH, T8O (1) fhF, (2)#%, (3)#HF, (4
BETHY, ThXh, Fatak, BHEEE SBKE BERORBCL-> THEIRS D
DTHbP, CAHLDOKBEWR LKL THh, TREFAOHKEMLEEYE TH % dopamine,
serotonin, norepinephrine ® FHELEEME O LW ERBMITEKEL TV BHOTH D EHEER
nTw3,

Zhiexf LT, Cloninger OHGRICHITHMHK L3, HOHMQKSDWTREFEET LI L
LoT, RABMCHEET 50T, HOWHER, AEORAOEBLLE-, BERELERT
oL rdEFZETE S (Cloninger 5, 1993),

AREBREHSOCHEHEBL, FLOBOHANGEZEE T LRI - THREL, BE
DA=YF VT4 BT EEELDRD, [KELFHREEROTHOMBIZL > T, HEH
BHEETE, S ) IUBOREYERST LS, Thick - THERIERL, SEIIfic,
MENGELAMTEEEZLLEDTH B, 2D X 5ic, Cloninger DB/ TIE, A=V F Y
TARKELURPHELCEE LD CRETLLEELLNIDOTH D,

HH DO IR, BCXRAETAIRTIC L - TR S, Thbb, HEY (1) BENEA,
BB (2) NEHLSOMERNES, Tk (3) £4L LTOFHEORENMST, +h
ThEETIEE VL > TSI LM, BOER, HHE, BCBEBORERCL - T
HE2hD, ZhbD3I2ORTIE, FhERBOHERICOWTOREIL X - THBL TV <
bDOLEFHEZLRTWH0T, B ERKEOHEYEHEIZTVEBAEL T2, LT,
AT, EBORXRTOFMOWTREETS (KED, 1996 K5, 200085 Ihie
Vo

2 Cloninger BRI H 2R E L R EENEOREEM AT 2 AR

Cloninger DEFIC 31T % KH & WRLFEWHE & OBIEMOHSEL, Ebstein b (1996) &
Benjamin & (1996) X b LET & b fThh T d, FHREFh O MREEYE O WEES ST
LIEELRWZ LR END, DEVEBREDR T ok, FlziE, dopamine & HH
MBSk, serotonin & IHEELEE, norepinephrine & WEIEFIZ DO\ T LR EE X 1 5 23,
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B 2 ¢¥, Curtin & (1997) %, dopamine, serotonin, norepinephrine 721} T/ <, -3—v
F U T4 L REals E IR E (#l 2 i3 mepinephrine, normetanephrine, metanephrine,
vanilmandelic acid, homovanilic acid, prolactin, growth hormone, cortisol,
monoamine oxidase (MAQ), gamma-aminobutyric acid (GABA) 7 &) & oBI#EM: OB
RLELHL LEh T 5%,

DL BEEOMECEYEORBYOHRELHVCIHREITAB- b0, [ELER
T %% & OBIEM: - 7= Ebstein & (1996) & Benjamin & (1996) O#FFED A v -7 b+
BIEEIR NS DA B o, Bk, RECBREFSIE -V 7V 71 L OBEA BT 55
ROBEZTET 5,

# 1. 21X, dopamine DBREFLH & FHMER, F2. i, serotonin & BEMEE, #W
PR, s OBEM BT 2RI T A B RBRIRIN TV D, ThbDh%
HWRY¥Z 5 L, dopamine & BIZFL T & OBHEM 2, 43 L % Ebstein & (1996) & Ben-
jamin 5 (1996) IZRIL &R IEN Y TR 83905, ik D X 5ic, HBREIL—REL
T, —BLTwivoh, BRI T bt 2 JEF 5,

A BRFEORHYIE

ThEROMRIEENT, HRCACERTOWIERENR T ATTHD, bLdbd, S
VF Y74 WHCRARTHET 286, BAKRELZORATHoh, BECERL TV
e THEBRACHEBYEZTLES ZEnHEIR T3 (Fl2 X, Hirschfeld 5, 1983;
Lranger &, 1991, # - T, HEEKELKIEEDOBETE, TADAA=VF VT4 R ED
AERIEZR TV WAREEMASV DT, BENCD > HECEEYWEOBRBEFSILKE &
OBFEMRK PR TLES> T LR LAURTDY, £5 LKBERY v A TOEERBEEN
DELIhIEZ EWMBRTHIEHEELHTHA S, ZDX S iERERET B HIT, Fl2E
Benjamin 5 (1996) D X 52, £%F - #EFE X L €, Diagnostic and Statistical Man-
ual of Mental Disorders (DSM ; American Pstchiatric Association, 1987) =#-3<, ¥
EROBRETORESLBEDOERIC OV THHERL, LEXBIIIFRY v 7 A bBRAL
b, Morr—7E LTHETT 5 EDFISHLETSH 5,

DX BREMEESLHBERICKT AL LT Thealthy | 7o v 7 A& FHVCBIHE M
EHERBLICHETES T4 7« T 2552 LREBIHET 5,

B BEEfTOXEBEODILI

dopamine % serotonin DB EF A E KB L OBEMZHE 2 5 L i, BiicE—0E&EE
FTHRELXMETH LB 2DORRETHAH 5, BRIThfilh 52, WELRHRSLEFHRRL
DRERICL T, “=VF VT4 DBRENDLXTHEEIIIN~60%L bEHLh T35 (Bou-
chard, 1994, L» L, AR THRD LG EEYEORILTFESIL -V F ) 7+ OBIE
i, 3%~5%REEFFERPDILBEHEELARHBINL TV, LarL, #FlziE, Noble
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%1 TCIOFRRELF -3 vOREFLEH L OBEN

Prae THRE |#BETF4E | 9% BR
Bau & (1999) FHEMEFR | DADR male alcoholics X
Benjamin & (1997) F#MER | DADR normal volunteers O
Ebstein & (1997b) FHER | DAIDR normal volunteers O
Ekelund % (1999) F#ER | DIDR ERAHESHI66EEERD | O
A& hhit
Garpenstrand & (1997) | #F#MER | DIDR psychiatric patients O
Gelernter & (1997) Fr#itEER | DADR WEKGTFREBOD DA X*1
AEEBOH B A
BRgEEO WA
Hansenne ©» (1998) FHMER | DADR major depressive patients X
Kiihn & (1999) FHEMER | DIDR healthy male students THIER*2
Ono & (1997) & FEiEExR | D4IDR normal female students A*3
Pogue & (1998) FFER | DADR young adult
Sander & (1997) FrHirEBsR | DADR alcohol-dependent males X
Strobel & (1999) Fr#EER | DADR healthy, young volunteers O
Sullivan & (1998) FHitaEk | DADR depression patients X
patients with alcoholism X
Tomitaka & (1999) FHMER | DADR Japanese women X
Vandenbergh & (1997) FrEmaEaR | DADR middle-aged subjects X
Ebstein & (1997¢) Fr#HMaER | D3DR normal volunteers X
Staner & (1998) & FrEMER | D3DR bipolar patients O
D4DR bipolar patients X
Thome & (1999) Fi#MER | DIDR patients with alcoholism X
Noble & (1998) FHMER | DADR healthy boys not yet alcohol |  (O*4
FHMER | D2DR healthy boys not yet alcohol O
K D2DR healthy boys not yet alcohol O
e
1. 30BN EhERCEESE IR bR ol LvL, AR v— 7510+ 5 LB

BERROh DG L Do
*2 . 5HTR2c & ORMICREIEBA AR Bt
*3  FHEER O TR RE O—HicBIE 2 D & huie
*4 1 D4DR & D2DR OW G ORETHH A Gb® S & X iEVGBEEAL bR
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®R2 TCIOTFHNRELEr = vYOREFEHEEOBGEY

o THRRE BT | % R
Benjamin & (1997) | $tMi{&AF 5HTR2c normal volunteers ZTHIEA*L
Ebstein & (1997c) | $@WK4F « B | SHTR2c normal volunteers O
BN 5HTR2c normal volunteers THEM*L
Kiihn % (1999) KA 5HTR2c healthy male students THIERA*1
Staner & (1998) HEE# 5HTR2a bipolar patients X
Ebstein & (1997a) | B¥EELE SHTTLPR | normal volunteers x
Gelernter & (1998) | {BEE:# S5HTSTPR | normal volunteers*2 X
Katsuragi & (1999) | HE[EE S5HTSTPR | healthy subjects O
Ricketts & (1998) | iBEM@E# S5HTTLPR | Parkinson’s disease patients O
controls*3 O
Mazzanti & (1998) | fBE[al# SLC6A4*C | alcoholic criminal offenders O
unrelated population controls X
Kumakiri & (1999) | %M S5HTTLPR | medical staff and students O
&

*1 : D4DR ¢ DM HEERR AR LT

2 BEHABCL TV FV T BB LWEKFODLFERELYEEL, ThbohWHR
FZEIN—THFUTENLTWAD, ZFA— 7T CoOBRERMBEBEDED oo,

3. oM TOMHEREL, ThEFMOBE RS W CELETFSR L IBERRESOBEENAR S
iz

5 (1998) OB HR b5 X 512E U dopamine T3 £7r 5 receptor DEGFLHETH1
3, ThZhEEI L TREOVRICEB Y525 H520h50T, LHBATEH58I
KELIKSTWLTHAH, Fie, Kihn 5 (1999) OHFCI DB EBYH, —2DOHREMLE
WEOBGTSHMIC L - TKERXHRT 50T, RV EROEEERIBERLTLS
L% % Hh AHDT, norepinephrine 3 &7 X h % < OMREENE OBEIEF LR & OBE
HEUESERRTE S LT L WBIERELHAL s T &3 F 2 bR b,

3 Cloninger NEBRICH I H[E ¢ R CEVEOBEHL BT 2HRNSERNBRRE

FR LI 5, MEEAYFOSHEOERICID, X 5L OHREEYEORETFLEIC
DN, N=VF VT4 LOBEEYRRT L LRI ST, A=V F Y T A HREHIc-> T
DEIEOFEDH TN L b FHMICEBICERR L T SRS L 2 IR bTHA D, Ly
Liehib, F0k5EREYHONN, <—vF ) 5+ QB PIc-» THEELETRE LA
b2 BT TEL,

A S=V 70T MR BT HREERO R
6
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Ebstein & (1998) &, <=V 7 V) 7+ BRI BT 2 BEER TR T 500, E£H2IE
MBI AW RCHEROTE»bRE X WET 5 Brazelton neonatal assessment scale
(NBAS) #HWTHEETFLH & oBEME IOV THE LT 5, Ebstein 5 (1998) 2 & %
L, BAOBCEARRERC L A2KEOWEME L BETLIE0BEK I Db, FEROTH
BRI AKBOWUMEMEOHF M, L DBIREIEN -2 ERRLTWA, ZOHFEORER
HKT, =V 7 V71 OFROBCIREERCREAEENL L OBRILBEER EZLIEM
LTHELE25LE 2050, FIAROTBHBEICL AHETE, KRS L VIZAEROR
BoOBENFERCLDS LIV -Th, BADA—-YF )74 THTAREERE KD L
EhAinEELZBR D,

Fir, =V F VT4 ABRESTE, FORETCOKTCEELZTLHN, TOK5 IR
B bEBEBYZII TS, T, KRIA—VFH) T4 HERTHEL, SHOCEELYE L
LNANEREERYB IR T2 L O TKTHARETHHD, £OL5RTLERBRINT VS8
RIS EZHE, FlxiE, WERSLVROT A7 « A XV HHERLLD, HHLLD
THZERL > THAEVINNBRREREYHBRTELTHAH 5, b4 IiiEE AT,
N CBEERYBBRL T, <=V 7V 74 LBEOBFREHLICL T T &H, HRHHN
B, YOI LTHRIENS—YF I F 1 CEEYEZ T DO LhHERL T
Lt t, EDXSCREEREZHRL THARETHEIVOLXREF LT L SEDOR
BThAH o,

B —v 351 HEDOKEBIL

Jonsson & (Jonsson B, 1997, 1998) ¥, Karolinska Scales of Personality (KSP;
Schalling %, 1987) # A\, dopamine receptor D& F%H (DRD4) & KSP THilE &
NICHBMER & OBEM 2, BIEEA LW ERRLTW%, Lal, RUFHRBER
VWO BHOUEBERETH->TH KSP THIEEhicb D& TCITHIEE N D IR S
TEREB LT RTIEb gV,

%7, dopamine & FHMBER & OBIHEMXHERL TV 5% OWET, FHREERD T
RE -850, &8, BB EFF -0 TOTRELBEE®RLD > TR, TO—
HOTMRE L OBESE Y DLMHERL T\ 5 (Bl 21X, Benjamin & (1996) %, HEHHE &
D4DR & pBI#EM SRR DR o e EBME L TV 5),

POTIE, BRORCHE > TA—VF Y74 REXFRL T, EETHERLBELSY
TVWHIEREHB®ED T A=V F VT4 REZERTAH LV =2 F v ARESWIFEY
FBo ARSI Lo THRENAEETH D EBbN D, 121X, TCIl, NEO, KSPORE%
FRCAWT, TAZhORETHWHLR TV 54 OHE O TRE O MG EYE OBRE
CHEL G 2 ARETEREBEEN AN B SO L, oMt IhHAFYSHED
M SrOEEEET ML LUEET L L3S ROBEDO—D2 L LTHEFLRS,
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4 SHROMROER & R

SHkED, ARTRTE XS HHREENEOREBETEE L -V 7V 7 1+ OBEM OB
HHBRACTLA TV 3D EBbR3, ZITHEENLETHS S,

=2, A=V F VT4 LBELOBE®RSHE HDICETTIENT, ZhEhéZhoi
HZEDLRT, ThZIhOKENHEELERS, EEZZDORDPEICHEL V25 THAHS, @
REEYWHOBLGTFLERE -V 7 ) T+ OEEMOTIRITIE, £D X 5 BMAE 2 T8
BRENhBH, <=V Fr U574 0FRBIRIELTED L S B d 0T, BEFERLIE
BEROEH AT VL - T, [KBEIER IR TV bDEE LIS,

T, BEFYEERS> OTIRL, BELEBCOEHOFEYRARICHENL S5, AMH
TBHREFNFELSBRETETLEE BT I EREEV 2R (B 21, R,
1999),

LirL7edib, A=V 3 )54 T3 REOCHENBELMC- TV 2 LT, ¥
¥, ABZOAPETHRGFHERICL > CTRFZHES Z LBECLOMOLOTERYH > T
L ENHEFICEREIL > TL b, BEFRI-TEDIIRA—-VF Y T4 BBRIA T
CONEHREL T FELARKIE, TR s TAFIZHEL LB 550 E 5%k
BRLODH TV EBRYTH S,

2% Xk
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