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KR, AREF RPN, ARBT R RR N, LT SR —F 6T M, EHYRA GBI,
AN A A AR B, B BB TG E R, EAEREEEF I FHABERANRIF-FH
M, ZRBAFFHME, FZNE, GREMHF I AR KRS HEOE TR R, BAFFRH SN
WRATA . RBEH BN R BN, AR BEOF LT HHE,

KR ARRATH; A TR BT B AF-FEITA

DHES  B84S

DR, ST R AR = 5
SREE . JTEE. B AEAWEE. A
ROSEFT NS A K. TEIRNIT NS5, &
WEBAHGEE LML (Pattij & de Vries,
2013), AT ORI ST K R, W
ZMAEFIBE T R A, 45 ADHD. kb AA%
%% (Whiteside, Lynam, Miller, & Reynolds, 2005),
T4 5t U o B b R AR B AR X — A
B 215 3 iz 3L LR E B (Everitt & Robbins,
2016, Jentsch et al., 2014),

A FR G BT R A R 9 7 R R b sl i,
S BLILFP A [R] F) Ao 22 Ak 2 AL R BE XS i sl o 7 A
SO o AR, vhEh PEAT S I AN A AE R R —
B 2 A= ) 2 BE Al (Evenden, 1999), [A I, JTentsch
FQ014)3H MR R — B S, BN
BTG, R BRI R AT K
SRR L5 ol g N 11 I 28 A1 N 58
TEHEE K U B Be it & AT o ESERR |,
LAV R i R R AN AR R ARG, T2
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Iy — BN O R AR JE T v gl M g A M R e R
(Negative Urgency, NU: & it 15 25 RS T R
A3 oty Ja T A Re B A v ) 0 BRI L
Syt B kA BE R Y o — T80 Rl 3 (Vanderveen,
Hershberger, & Cyders, 2016; Espel, Muratore, &
Michael, 2017). X —&5 RS FHE s 1E 8 2 )2
B2 S RO B G . 73 0h, TERZEAEA
LRSI RAT A TR LUE B, RS W TR E
14 5 2 T S e 2 0 104 B O R T E 1 sl A
1% 55 (Sharma, Markon, & Clark, 2014; Dalley et
al., 2017) d WX SEAN [a] J22 T 4 e 3y 1 S e ) g
REIFAE R — =59, BA1& AL, ATk
AL R, SOREAT o R, ARXS THE PSR
VR 2 B — 0 BRI G B Aol bl 22336 5 (UL 28 16 3
AT R A &5 5 (MacKillop et al., 2016), &zl
F AR LR 0k 37 R 28 B AR AR T 28
SCMAAT A B R, T LATE GF A v B[R] A,
BORE WL AT DL RS 5 Z ARG ATy 5 i
ST TR B LA o

HAiE, TEAS R I 57 vk v A5 i w2l 1 5 22
WELT =25 oh sl WRREEE s,
S5 S 3B R B B B 0 BN DA B e KU ek 45
Wbl SRR SR A, AR T AR S
BB, KBSl kT 2R S ATh . BE L
TN AP ALRE ) BERR AT, S Bl bl £ 34 2 A 1y
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RE1; FRITR Sl OAE A R b, AR T
VAHRE S, E—Fh BT R AR I S R
EATAT LS Sy b sh Pk i =28 R R, Bt E A
AHIC, I 54 BT AR A2 E 1Y ¢ & (MacKillop,
etal., 2016) ANik, whah A A A2 A o 45 4 S
M ML A e B S, whsh M A R & A
JEH B ML B H 2 (B B 22 S il AN T o B . AR ST
S0 v gl M RO ) 56 R R ITF 1L, 3K BT BH b
PR Bl AN ) 45 b B F A B e A e R R TR
Bery Ve FANAILA, B A BORAA T Ry v b s 1 1 O
R IR I PRI T SR A — 25 i B JE R

1 {EARBIT AR EAEY: R
BR 1 R/ Eh AL T BE

1.1 EEHRANENRISER

BOREAT A, W AR 5 Y R R R
P E MR FRAE . SR L A vh Bl i 3R (BIS-
11). UPPS-P FIHAh— 2L A4 TF iy H T4 & 0t
TR, BT A w3 PR R A AN 25 4 0 A AR
n] HE i A 5% (Argyriou, Um, Carron, & Cyders,
2017), AHIGAEFHZG RGN IRAL, ¥ o0 e BAA T
= K1) BIS 5 i3l (Zeng et al, 2013),

NPT )2 18 0 vh 3 Pk E RN I v 3l
(wmry . TR AR ISR S, tesh, &
ARG . B TR FEDIVURFIE . X LR HED)
AR BB BT R R AT, T HL RS W) o
it R E) A B K HE — 25 8 (Verdejo-Garcia,
Lawrence, & Clark, 2008), B WFsE % H, FH /D 4FEH,
P B 3 RO 5 ) M 245 ) 0 L O R 5 2 DD 1Y
—FiuC BURRAE (Chester, Lynam, Milich, & DeWall,
2016), XEEHEAE, DLy 7 =X A a3 0
U B R, At AT B2 25 2 F 1 O 40 I3 19 25
P BREMEH, — B REHE, OKEE

1 23 SCAEE A AT AR X st S 00 T 8 A W Ot

BRI, L E U — R, BHE L
TT I M2 . L, 3XRR R s P AR AT R
TEV - 259706 32 AT A0 55 — 10 5 o 4 0k 7 BIS
B LAY F5 BT vl 31 (Ersche et al., 2013),
B2, EANETSCAT IR, A IR B b3 R
MRS IR 0 vhah e LA S, XERE
T X AR b s P I, R ) S AT
T H T LA 1) 5 A DG B e Bl R ) 0 B
fiE. Sharma (2014)IAH, it HIRIWEHR RS

TREVEAT S AH DG A9 AR R 5T B2 I 4 2 b 3l M v Y
TR SNHLHLE, A7 AT 55 b PPAl i D2 o sl kA7
S AL (0 B S5 R o Bl A 1 Bl ) o 3P R
R B rh e, 7T LATE B AN ] B B il 4 2],
HXS B AAE T o 1 B U TR A [ B BOC i
ek P IR P B 1) RO AN ol B — S P T Y
TR LAY, TR PR 2 RN [ R e sl H
H AR TR MR, WA KR 2
Yol 200 . XS R R ILAE TR — Mk, Gl
AR ERR RN KA . K. X — BT g
A LA 25 ) S5 B Hh — K A2 DG 0 [, [
ISl R A 0 2 ) P W R 2 005 1 5 2R e
T AE Y Z Bk © 2 —Fh S 5 T A7
1E? AR, PIEHAAAE,
1.2 pUEESF RPN AR EH

R T R B P A R R T 2 AR R AE e E 1Y
S EMIZCIRAKR (Ventral Striatum, VS)/KB##(Nucleus
Accumbens, NAc)TIRE E% M, IEM SR/
PRBRAZ 2 24 500 B A8 a3 P BR800
HEAT SV Y )22 N A4, H S 00 N 22 B e 2
I A2 5 22 28 R A G (Everitt & Robbins,
2016),

5 BIS-11 744> 5 IE M SORAK 2 12 i D RE T %
A 5K NAc 1 D2/3 52 A4 B2/ 1] F00 e 45 o e
Zfj(Belin, Mar, Dalley, Robbins, & Everitt, 2008;
Dalley et al., 2007), 158 Z 3, MARZR LA
NSRRI REPN TN RN VR N N )
Jiie 2. 3 2RI RO W EEREAR, X RO 2 T
T2 EMRN ., BAREMSCRE D2/D3 21
JHi 2 AR KPR AT 5 v gy 1 DR B AT R g
1 Ty A, TR HCAS W 2 v B AT R R AAT
(Belin et al., 2008). %} A 2& PET (Positron Emission
Tomography) B 58 3K WY, Wi BIVE < 01 10 75 /=
SRR Z CUe 2 Z A5/ (Dalley et al.,
2007).

A DAL SR 5 78 ) Al A8l A7 7 18 45 o
i gl K B -5 AR (IR ) 2R 44 38 #% (Fronto-
Striatal) A% 45 ¥4 5+ & #H 5% (Ersche et al., 2013), 47
AT 18] (IFG) 5T 25 BE /b . 76 4% K T 75 1k 1
Ko T H., AATAARAS 3 O o 4 ) i ol 2
TH oAt 5873 1 2R ARL D G DX 38 T R R BT 2 £ Y AR Ak
(Ersche et al., 2012; Morein-Zamir & Robbins,
2015),
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3 — ST o, RE T Tt R X R A
LR, TGRS T & TE R ARG R T, IR
AT AR Bz 25 SORR S SE 38, 1hi HL 5 RS
SRR I 3% A0 ¢ (Chester et al., 2016), BbAh, M)
HEAT I I 0 561 B &M REE 451 - B2 )2 B G 5 B 3R
WAEWIER . Rl T . ARk FAE G, xdk
N 50 26 G ok o A AH BLAY 3R B R T R T
(Morein-Zamir & Robbins, 2015), iX £33 1] fE /&
R RME, HE T8 R B SR 25 W 09 b Bl 1) g
(Everitt & Robbins, 2016), —Ii i 2000 44 14 % 1)
FH/OHEZSNAEY Stop Signal Task PR 7 . HEA A
FER [l L 0 [0 SO e A A AR TR A7)
OIETRG | AR AE 5 25 W) 1 8 T (Whelan et al.
2014), 3L XA ST B 25 A RRAE Ud B 7 1 1) 25
Yy AT R B M B B i e sl S R RER ] . i
|| ARSI R SIFLPLREAEDC . J34h, A
& 2 1H R BT b 3 | BT K (Novelty Seeking)
RIS 2 M Z (KL DRD4 f77F — & R ¥
Y ¢ BE (Kreek, Nielsen, Butelman, & LaForge,
2005),

5 b, BURBAR R A AT . B
DI GE A R 5 %) B4 2 S (R R S e T AR 25
FHAT, 20 C 28 SEBR A7 A 09 A8 A58 5T [ T
ORISR T DL SR 5 Il 2 ML o B, A 45 Y
3 NAENE I BB T 5RO 7 5 (v 3 ) L&
AH I 1 e 55 00 P, (AT R A B R R s 2 W fil
FRAT R, JEEEm & A i . 51X A28 2E4 L
07 A T RS PR I 5 AR BT AU AT S 1 b 3l A A
B K Ty i 28 /0B A3 SR S T 2 Wl AR AE, Bl
YR —AfERFE R, ] LIS, FE
P v Bl & W R U B — B 5 JEERR IC (Bveritt &
Robbins, 2013), PUH5 0P 3845 AH OC 9 N 3=
FURFAE, BP0 S0 R AR~ N AT 45 - (VS-mPFC) [l
B B T BE 5 S5 A8 Y S A AR R, S BRI
BOHLGE Bk v sl K LT 4R i B A, T
150 245 0 P P RIS

i, AR UM v gl S 2 SRR AR R 5
SR PR R TE WA B T o 3 T R B A
., Holmes %:(2016) AR 5T KB, &3 TRk 51k
TN IR X, FL3E ACC F H o] ) £ J2 5 R
0> B i fege ) 245 A 1) 72 At s A At B FR R
BIAE Bl R B, QA AR Tl B s o 4 R
[y YU AERTLE N AN | S B NG T = S

SRR 55 Kl 285+ 10 DG 166 [R) A 2R B A6 WA fil
JR Y A U B — % N & - (Deserno et al.,
2015), XAEMEE B LW B 1Y I & 76 I8 M2tk
. NACC B mi v 5 J2 56 5 45 44 5 30 19 5=
BT BEITAS 2 18 B B M — B 3R . ARk
sl A R A AL T 2 2w s P AT S ]
g il T — M REN A6, A, &Ryl
FH 5 80 Tk 4R 04 b sl 245 0 £l PR A A 1R R 2
fra7

2 HWATEITAMSRBIThEE T AR
INENTHEE

2.1 RUEEDIREMREIAEES . SEBESER
Bl2s. AIRE . EEWR . PEETEK.
Je T T4 A A A AR T TR Y A SR AL BT
Ti) e PR e BRSO 38 S 1o 41 ] [ R, s ax 26
w8 5 WA AT R % )M 5% (Brsche et al., 2013,
Smith, Mattick, Jamadar, & Iredale, 2014),
ARTE G T R B fS, U ) B Y i Ak
EFOBL 2 HR = AL, S EUBARME | AR
WIAT RS i T (T R %), KRy R
By H AR5 1747 K (Volkow et al., 2010), XFhiT
R EA B, BREEEER, 1T A28 RN
BFCPEYE Y o Zapata, Minney il Shippenberg (2010)
KB TE YR R, R R A R
(devaluation)zs 3025 TR AT 0 1Y 10 REAIR
U, AMARIER O S A7 B E W sl R T, 7L
Wy B, ohahEse i 5 T B M 2 3 0w 3 [F4E A,
T AT R AR M i S b pR 22 B B AR g R )
118 MUY R AT o — B, H R BUE .
MELUR T . ORFERF S M AE R . Rz,
SRR TR Bl R AN 35, SO I A W) A5 3 A O
B, R EEm o, BARER g, W« H b5
N RS R =R s = = = 1 D O % N | o R R
FH U BT
FBBR-F 0T R AR RS, RS
245 55 A0 O 3T 55 A DG Ze R (SR Ak . At
. AW, TE. EORES)AWICE, XL
FNZ 5 AL RO (FH 24 (R 38 6 35 45 IR 32 ) 7 AR
Ak, A T R A A SR, < H AR ) i
2547 R 7 BT (A DGR R~ R R (FH 24547 A
X HEMIM LR, daAdJ Bk Ak
254 TR B AT ] o SRR ST M AT S )
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B P A SR RN A 51 &, 1A BArEl
HHERENSH, AT T 22 00 (2550),
M LA, I AR T B R R R AR . AR Z
W R B, W)U # TE Stop-Signal T 55 1 3R
H B 22 3945 1F w3l (Stopping  Impulsivity), HAG H
B AMHIBE J1; #£ 4CSRTT (4-Choice Serial
Reaction Time Task){T:- 55 At & P H A% HLAH LAY
AT A LAY SO MBS ) SSRTs (Stop Signal
Reaction Time) (Ersche et al., 2013), X IF& &M
s BRI . O B AN AR LR 2
A 2= il ¢4 (Disinhibition) 5 K I 4 il A &
(Response Dyscontrol)#ikizZhzl, @, M
PRI BEASIIH] F SR ASTE G4 5 SN

A, FEEH, RURE LR NS
TR B AE O, —Fh 2 o & v B RS
2, MR, AHOCL RN GRS HiEE
TERM . NHENAY TN 51— RN
2 250 AS AT R 4R A5 (FE LT i A iy 2 3 L 3K
HRESE B AR OL), KRS AT B T R
10 1 AN AT B R IR, F Ak X 25 W s 20 3R
K, JREAT A PRk Ak, A < H bR
W4T R AN ULEY B« B An—F m 47 R e
KA, SEOHACRE, 2Rl NN R A RE
25 7 ¥ (Dalley et al. 2007), A& BRI 1 XA 3 1)
R, WA . S RIERA AN
H Y280 E s, ok sniztth, &—fh
BA Bfrny i AT, W25 kB8 WAT i E
EHER st s, AR, RIEXTR L
YA R, WMELITHBR Y TR R . = sl
R BRI E L o AR R, AR RS SR A
fifi 7]+ [H (Pelloux, Everitt, & Dickinson, 2007),
FILD W AR A T2 AT N

AR, IXRP R kRN v sh M 2 ) A TR A R
FRo FEL L, XKW MBS . WS et
W E SORAW G 1 . RS & IS IR
KEAT R, 5ERMEREAHBHKER, FH
Z 8 S EUREE B9 45 % (Robbins, Gillan, Smith, Wit,
& Ersche, 2012), X $8 JEAF & 2 0 M A5 A 30 1
FHZGAT M W RRAE, JL 85 #2717 2 i 2k 0,
s UL AR LT R SR A R R . AT AR,
B RS 38 1 24547 R B 2 (0 e R L TR
SR () I Bl 1

BN PETEAR 221G R AR v 23 i — A0 HE i D fig

B AL ATy, BURE R SRR 2 — o (H SRaA T
kI I LA 2T A B S 1 21T R B o Bl
PERTRE S5 e AT o TR A (O RE1E) ph B I F AR .
SHR SELAE 1Y) o B i B A R B b DG, (R
AR LI (14 000 1442 11 e B A 5 O BR T T AT
FagEEPEAT LRI, IER1E 2 (Boisseau et al.,
2012). MK, 76 B AR PEAT O I S E L
WAFLEGHIN . PR b, W A B KR TR AT R AE T
EATLAR IR A i 2L 2 5 B R Bl b, T SC
BN ik

Pk, IEA B S ROk R, U R AETE
14 o St P R T AR E OB AT R I R A, R ORI
Gy AERRIC R, 72 BURAT g & A 2R R
B4 % B AR H (Belin et al., 2008 )., 7EZ5H1K
YERTE, BUREH) o ik — 25 7R DR 2 T F 5 Ak b 3h
PEo o, BRAE SR 2 T A 1Y b 3 o 2 [
P A W Bl T B, 3 OHE A s i S Y < B
b= 0747 R 2, i g R
TE SR RS, 2B Ry 2 18 sl 3 v i 2517
Sk, e LA S 0 ) 2 A s il o A TESE BB, e
R 1) R S5 {1 45 4 B o 3l R4 R b B A
X, FIENE 3 L6 (MacKillop et al., 2016), iX
HE—BUESE T 225 Y B i bt . sl
SV, X T RUREAE TS, hah eI T gy, 24
Yo fifi 2 i1 5k © 26 47 A6 108 B 1% IR/ 3l UL HE 3 1
R T i Bl N RRE ) O el 5 L Ak Y B TIA N B
RetE gl . SRR T REME 2l MR A I AN [ B Bt
PIARF R S HME AR, #F— gt
JERAAT R I BURN A RE  dE<H AR~ m . 215
PERISEIAPEAT N = AP B, SRR RS R W s 7E R
[ F) i B AT RE AR A, mT e [ X FH 2547k
KR
2.2 IhEEME A EN7E A B R E4T A A B RO AE R

5%l
22.1 “Bir-S@E” JRERAHITAHNBENE

BRESHEMHXR

“HAR—F 10 By B 2547 g S e s S 3 1
rhah e PR . X eh )R T AR R ep g, B
2V B 5 R B AR M DG i X,
SRR PR B A% (NAC) Y H 0 FAR JR 10 530 X 4
NG R R GG A WHLHRIETIR Y, SCIRIE DA D2/3
ZAR A AR AR 25 (Dalley & Robbins, 2017).

RIS E B B S, Hop 2 FE Rl W)
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SO0 B T — R B A% 1 32 % 1) SOIR AR —iz 2l e 22 [
B, DN SOIR A% 15135 M SOIR A (Everitt et al.,
2016), WFFE IR, TESZ MR 259 KRS FHAT A1)
SRR N AN ) DAl (o e | A AN, A7 AL
ARSZIE 1) DI RE o o G 22 T JHe Ao 28 0 (i X oA L5
M) S MR E B T A - SR AR SIS A O
WL Wi R e SORAR, o e SCIRAR S i 15 M
SURAMR . R ABEZCIR 1A P9 3 #% He (Haber, Fudge, &
McFarland, 2000))4) i 2 mli, BT GEJE % 45 1E M A
T DU SORAR BR % 10 0 28 A ) 2540 o ol i, T
N e i 1 SR A 25 48 g <A 2 Sh BIL/A N iz Bl 2
AE AR ELAE AR T fige o0 A SRR,

Zapata % (2010) &, FIZEM, HIMUSCR
AR S5 %7 5% 7 (inactivation) iU 1% 0 T, 5% WO RR(E
ROV X TR R AR, b 254 SR 1T,
() H20E B DLS & SR PEAT S i b 28 Bl o X HG
SRR S BT 5T s, ™ EEPORS R A A O 2
AR DX 58738 B g A OGRS, R MO & 1
A SRR F R A5 B 2 s T R B O
[, 75 IR Ok & b, XA G R
T AMUSCRAR I Bl 5 B2 5 25998 ok 5L R AR OC, i
AN SOAR A 114 175 21 0] 5 98 5K 5 5 AH O (Volkow et
al., 2010).

AN, I BET ARG TS M SCIR K
R AR (aDLS) M AR Bt A 6, ik 51z g )2
fiti X5 B¢ & (Balleine & O’Doherty, 2010; 4T,
AARRL, M, BREEL, MR, 2015), W E
5eA% 55 4 Bh iz 34 X (Supplement Motor Area, SMA)
4 B T =5 A SOIR K - i Bl BR %
(Sensorimotor-Fronto-Striatal loop) (Jahanshahi,
Obeso, Rothwell & Obeso, 2015), FIFKLRT, K
F13z 3l X3 19 5 5 25 28 78 1% 42 h 2R T (Substantia
Nigra, SN) XIS A, AT
J (Tto & Doya, 2015 ), X =FMILFRIIEH, T
FHRE R T BT i B4

AU, 25 Wy A AT 5 AN SOR AR 1Y
IS A HLE], GRS S B Ry, (et
JRPE 2T I . DLS 5TrH2 3 K21
i) SR Y 25 S-R I ] IR MR AT A 1 b 2 Ll
(de Wit et al., 2012) . F4h, M T HF ACC
A LAY R A5 L AR 5 R B Ak T AR
TS 1 R W B T TR Bl 5 A ) AT 55
(Go/No-Go task)iii[a], #HMURTEIH 2 (DLPFC)

A B I 25 RO T LA T i 3 B A 4 R AT Ry T
53 52 il S 1 R O B I SR 8 T8 A R 8 2 Tt
DX FPPRIE o 33X T] RERE R A 5 40 42 AR OC i A
M DLPFC Y Ly BEXS S i il i 21 1 2 A0 4 ]
(Martz, Zucker, Schulenberg & Heitzeg, 2018),

PG, 35 S SOIR A — 20 1 i DX [0l g 22 5 )
BUEAT I A AR IR, et 1 2 Ry A s ik
25157 M TE L. DLPFC BT HE X ik — 2 15 ¢k:
AT AT, W B Re A, DU A4
2IBEAT R FRIE, R AR I 5 ZU A 45 1
ik} a s

H A e ) AR, X T 20 B 2547 i
BLHI, 2 i T R 2598 Ry ) 25 1 52 3 38 A Y
AL 2y, SR SNl i AR, if 2 TE 4
P gl ok © 2 AR TE X AN S AR vh 3y, B BHE
. Hogarth, Chase F Baess (2012)AYHF57 &L,
“HAR—S ) il (IR T O 1 £) 5 BIS Il
o WOR I SE S AR A DG, TR MEAT AR
FKohh P rp T RS T D EER MO, XA
TR, P25l P SR 452 1k vh 3/ 5 B,
WA RE 2 e 2 S B M AR BT h, B0, TErh3)
PEAMS A Bt & 7 ARK - 1Y RO A R R

JARE A e JFG I o AR 1) 58 A% 140 R J5 25 ek RN
IR A LA B R K B B4 (Morein-Zamir &
Robbins, 2015). wHIBFTEINN, XKL . 2
AE A 22 57 7R O 1 24517 R ik B2 21 > AT
WrBeA 2 th il B HETR R, 52 BT
R HEXE L B4 Bl A i gl (S0 400 1 ) 7 A A R I3 A
B 5E T URAT A MAFETE, I B AT h i S I
PR 2R (P A T 2577 SR e 2 g ST A T 28) o Al a2 3
IR TF Sk 2 22 S (Rl A A FH 24547 Ry R A MR Y
%75 (Brsche et al., 2012), Aid, X X ICHE MR,
Tt AR5 I, JF B S TR
FH25%7 0y, MR A I 25 fe b, 2 A
SR RZEETE . AT RERY I DR 2 - B & 4 o]
THREAS Bt SEAIR, JCus i I 253 f vh 22 s
22T RIS o TRl SN A A K P S R
BRI T e — D RRAR, TR~ A Sh ik i
LR o BN ET N DS e S Lo b g i
PEAT N B M 2 L fill——7¢ % /DLS iz g ik X /Y
B4, FBhIE 3 X B Fe M A S8 S 5 B 2 5
11 R i (Ito & Doya, 2015). [AIfF, Hi&NF 2
AR B U AT B S5 AR VA4 T 24 W) 3t 1S 2 RE P A
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15 (55 BURE L CAFAE R T v s B 2547
T PFC THREMIIATOC), B, T 08 i 22
PR, B SM-DLS-PFEC FRESAE g 5 4501 FH 25 i
2L

222 SREMAHITANIEIRE SRR X R

AT I B B, MG R RN,
ANT]FRAFIT, U 7 A SR F ) W R gk, IRk
FHEGAT A 00 ) e A g < H b — e o) > S 1) B 24— 1)
25178 (HMAT HE A TR . d BT b
Sl FNERAE P 2 ) SRR < B b —F 4o,
B U LA SODR AR /AR B8 A% — I oA 000 iy P 1 )22
(NAc/VS-vmPFC) R Bl AT o MBS Y < B #5—
) AT O R A AR R BN M B ST AR R AT D B
BZm, Hpma 5o 25 1 1 M 8eikik -2 3
0 DX 1 i, A oA O 2k R S iR B P 1 25 ) R R
AT, T O SOIR A (R A% )~ P A i
17 )2 (DMS-vmPFC) A 4 il W] 5 4 il sl
i X B TR /N i 45 5 (Smittenaar, FitzGerald,
Romei, Wright, & Dolan, 2013),

BEMFRCSE BN, WA B
5 QUK AR— A - /HE 2 i S 1 0 SOIRIR - R
AFNATT [ 1) 3% 25 0 55 109 745 DG I (Grriisser et al.,
2004), J& LRSI — IR S W) R0 NS H AR
ST R RGEAMA T vmPFC 1T P SUIR 4 S
#B(pDMS) Y AH F.4E F (Shiflett, Brown, & Balleine,
2010 ). UKAR, H St 2 v Bl vk SR 1 B AL,
R AT A kR, MK E iy s-
CSRTT Myad 2 Ry, 5 10 5 K2 23 R i 0 174 v 32 A
O, Tl By 4545 2 e v b 3l K R b Bl AT
i 55 X6 R i 0 PR AT A i B #5UE% (Belin-Rauscent
etal., 2016),

PREL K A5 (Diffusion Tensor Imaging, DTI)
FEEFIRZE MIE 245 HT (Voxel-based Morphometry
VBM) KM, Wfass i IR T AR 5 nY Hi i 3
B BT E BT 5, R R A K 5T
e AR R M SCIRA 1 B 2R B, XA
28l XA R 2 B0 S AT O e K ARk, i B
PRIIRE IV Y | ALk H br— T s M py 2
it —— R AR S vmPFC 3% 45 3 J% (Tricomi,
Balleine, O’Doherty, 2009 il 5t 2 U i
B RG TE 5 T LTI s R A 14 2 B A I o B
“HAR—RIM71T IR, oAb, EREZBOE 5
S T 5| e RS T R 1 25RO, A Lk AR

A, TR AR 3 S RS PR 1) S 7 S 7 22 Dtk
¥ 09305 B 5 (Heinz et al., 2004), 4278 EBARETE
FLA 0 BB SR I URE ) 8 R T — AT S
E5pE R

Tl 22 5 A B 5T R, R A I R 2 i v R
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Impulsivity or habitual behavior? The function and mechanism of
impulsivity in different phases of drug addiction

WANG PengFei; YAN RuiTing; MIAO Xin; ZENG Hong
(Department of Psychology, Research Center of Psychology & Brain Science Guangzhou University, Guangzhou 510006, China)

Abstract: Impulsivity is a type of risky behavior or tendency of carrying out such behavior without
sufficient consideration of its consequences. It could be represented by impulsive behavior-related
personality traits and also delaying discounting or proponent response inhibition. A large number of
researches have indicated that the impulsive behavior is implicated in the stages of initiation, maintenance,
and relapse of drug-seeking behaviors that are involved in drug addiction. However, how impulsivity
influence and facilitate the process of drug addiction is yet to be clarified. Analyzing the impulsivity of the
different stages of addiction may lead to further understanding. At the beginning stage of drug use,
impulsive personality trait plays a role of motivation to facilitate the drug use behavior. Then continuous
operant condition learning leads drug users to enter the goal-oriented stage and presents impulsive selection
tendency. At the third stage, classical conditional learning promotes the matching of related cues and drug
effects, forming a conditioned reflex. Addicts enter the stage of habitual drug use and show stop impulsivity.

Key words: addiction behavior; impulsivity; habitual drug use behavior; goal-directed behavior.



