Reviews and Monographs Es3ad=k 274

) D
. . Progress in Biochemistry and Biophysics
)4 2015, 42(4): 329~336

www.pibb.ac.cn

F 31 5 AR 3 fe bz N B9 IA ZAFHR 2 AL H 0

rEi? r“»i *x

_ 7~

CRBURR# I R, 5 241000)

WE T2 5 IRE) SN SR b5 2 T B ARG N T2 sk B [ . 55 28 M) Go/Nogo #5515 455
DR AMEI AL, IRBNEESS WS L5 0 F 5 fdRbs, JF 0 & ik 5 A T Rssh RO TG 3. T35 IS S A /e
ANRIBHZERE AR LA A AR R A RN BRI A AN A - Rt 2871 X 2% £ T S ANHR B 4] mh A SR B AR AT, fH
WUT S T2 S, A IR DR B Fe U S HR SN HIOC R D). HAT, 2R AE & L. g
W KA ZANFIUIN T LA A A 0800 B2 A J o B 27 R AN [ AT N AR BN A Jg a9

KGR SANE], IR SRS, RORAREE, A - B AL T R

ZRPES Bs4s

1419 8 (inhibitory control) & #8AM AE sk F- 4
INENFAE H BRI, 00 TG 6 50 I 8 [ — Fl g
J1. XM HIENIAEE . ERFEAA I DE, 2
NEWRILEE A IIREZ —. MRHEMEI % 5n]
W Lo AT A S A ZIAE]L 3o T 5 4
BUPREEAAHIE BV (147 0 5 B ZED. (RTCR & AHT A
(R ST KL AE I, d5 24 n] e B 75 ZEAE MY
IR B, T8 AN B A R N SR IR ik H
B, TFRTHR AR H RIS TP AT A SO 1) LB RN
a5, TR B A A A E 0 BTGB 0 4 B R B,
W2 HABFIHIAT A I FERE. T hARIHR S04 P AR
AR SIR e S B ACEIE EATEEZE T, A
I PR b v & B 2 30 B AS (ADHD). 9 18 G
(OCD)~ H 73 ZE0E L il /R 221 BRAE(AD) LA S i
P75 22 Bl 2 FIORS R GE B 1 BN Th g i 2
AR OCEZMER. IR T3 AR Bl N 190
il B R 2 AT AT 5 P B S R SR 1T, L A
M5 2B S EE T BN A= 112

AVYA
1 FEhFERFHAH Y E A R E A F N
THLH

1.1 FEhFRzNH A RTER S
2 WL T B4 5T 0B S Go/Nogo 1145

DOI: 10.16476/j.pibb.2014.0214

F1E 1145 54T 55 (Stop-signal task)™. (L4545
TR R SR SR B AT B e B R B, I
ARURI A AU 145 5 BER A E B, PRRIE
G5 BEW KAR R R E 7y, A AR 2 b2,
Go/Nogo 551, XARATANR) S22 AN G vt 1 22
SKIAT A IALE Stop-signal {E4570, —HAF LGS
HIL, SRR A AR A ISR IMAT . A
AR SR, PIRPAE S5 A8 0 5 e S AT () A
R THE. HAFZET Go/Nogo 1T45 Hh i Al 4 1)
BB, AN R AT R RNk ) Bkt
Tt ARHTURI T D LIS 5 S, AL AN A ) 72
PEsABIAT I N s TAEAF AR 5455, H1T Stop
5 5 IR ] EHE T Go /59, B A&
il A T3 BN IAT A B0 IEAEREAT IAT A B
P o8 TR 2T e N WO o P S e B Ut i
SEFRRE F A e S50 Y0 o DAFR IS B Ay Aok (1) s 4ol
Thig. wln, XGEFE oddball i R R %) w4
SRR AR BB N, T s BRI 2 )
PR AR S L) SN PN D s GiBU R EZS = i EA D

* [F K HARFES K BHTH (31171076).

5 JH IR AL

Tel: 0553-3937007, E-mail: xuanbin@mail.ahnu.edu.cn
Wk H T 2014-12-07, $252 Hil: 2015-03-04



*330- SMFEEMYIRER

Prog. Biochem. Biophys. 2015; 42 (4)

ML B s AR,

U T 08 s A e Ay AL K] — A 00 5 I A0 )
DhRem k. BRitz 4, HR Sl nf SR
SOSANEIRE . & AR BT 45 (anti-saccade task) 5
¥ HH Hallett®H4¢ i, 58 AT 55 28 40 5 P 1 o)
FOVEH ) E A (1) S S 1 B SRR o385 A s 7 1)
ATHRIE SN, > i B B RS 2 5 G i [ P 1) S S
PEIRBE, AR 55 A I oK B IRk, PR AR IR B4t T
SERIRAS, PR A 11 HR B ke 1) HIR B R J2 1)
MR BRI A Ry BRI B . %3G a0 AT K
2 I T A0S R v A5 R PR A DG RIS

455 TEAT ARG, ARSI B4
HIRETT, SR SALT s 1145 5155 IO IR kA 1 -
{T- 4% (visual stopping task). 53— Go H| ¥ H LI
I, ESRA IR 2 2 A B, — BB
A5 5 (R SR, BRI 2RI 1k
¥ Go R, ZIEARR T R T AR, HoAfth 2

(2) (b)

q ~—Nogo
“/ o

Go/NogofE:45

(d)

-

WA MR BT 55

SEIRHRBAT 5%

SR A5 FATS AL w1 Fros, R
A LA LE IR HR BT 45 (delayed ocular response task)-
SEIR J 1] KR 61T 45 (delayed anti-saccade task) FI{T- 4%
3R BT 55 (task switch saccade task)%% i A3 AT
SR B Dy e .

554 S8 (1) T2y S W A0 1) S 56 BT 4L 1R 48 b AH
b, MRBDAST AT LB A T4 = 5 R 4R Ar kel A4
A, AR Bk ) B i 2 I AT 45 B R AR
Bk 77 I R TE,  — A AR IR IRk
DRSO 00 B2 AR Rl 5 B ) R T 080k A ) D IS ] 1)
K, K5 Go AR5 P i) Fuch s vy s HoAbdR bRk
CRREATE . WS PR, AIERAE, il
IXLEFRFR ] DUA 0 23 25 s A R 25 . AR 2
DRI 22 R T S DR 32 4, PRI AR B4 45 Ak L
A B A AR 2 B AT R RV (P RE
77, (e R Bk T8 5 RIS EUE 3 ) Rex)
IV I G Al DG

©
q Nogo Stop-signal
“ Go “ SSD
] o
Go

&1 Go/NogofT:4%

Stop-signal 1145
® (&
=
<) -« o
® [
+ +
2R BT 25 S I IR B AT 5%

Fig. 1 Research paridigm and its variation (adapted from Chambers C D, Garavan H & Bellgrove M A, 2009®)
E1 FahinFiFnmRainsE AR EX R TN ER2 4 E Chambers C D, Garavan H & Bellgrove M A, 2009™)

1.2 FENFRERBH AR H0HI B9 IAZA A0 THLH) b3
T- BRI 30 AR A Ay R T AN AT s B 4l
HRE . A Jn ML Bk, FE AL
(horse-race model) tA Ay i Al B Bl 5 75 Bk 1
I FAA 5 A 30 B B IR, AR S5 BRI AT TR
R INFE BT TEIE, Yo MBI 5T R
), BB SN R IR, AT AT A
SR NAEIX PRI T e AT SR 5 A5 i 0o,
VFZATUE A, SO T A A B

NSRS PF s o/ BVA TIPSR R St N G
SR J AN A e L B AFAE R ZE R . T3)
ARSI 7 3 28 A R R BR AT, 5 S L
Wam I RN, JF B2 2 7RSS A 225 K5 2,
HHT, X SAMBII BTS2 70 mli o T 2h s IR 3h
O R GEHAMBHE BRI T RE,  WICAE— T T [N
PCAT S AIHR 51y Jse AR fE ) 2 5% BORIE . AT
FRESE AT, A5 HARS RS S IR S AT 311 30
VERGEM B CHEN), Hem B ATH Tk A3)



2015; 42 (4)

BEE, %: Fah5RNREIE BIAEIHREHE *331-

1, BRI AT UGE S HER L B0E %o 1E, (H2 il
IR E LA HARI, T — @ e Erfisie % H
BRI MK RIF 5T 30 2 R G A i Tk F& 1 43 #r ok
F FEhIl S I IR AH R 2 Ak, P 0 2
A5 5 (55 T RN N, AR PR A P A
[,z ) AR BE A 5 PR AR AL . — ool
W) EH AR RO TERR Sk, 53— P X B AR A A
MRL Ik S5 I3 5 177 2 A ) v LR BT H AR ¥
N, ANFE B SN B A B IR BRI RN A,
TR, IR A 5 E o R
HEY] IRBEFF G2 AR OB B H b L,
EPEHIARSIAT A A IR A A A E S, R
BEAE R AR, TR, V4L FRX (FEF). B8
I X (SEF) &5 3 6 3 [7] (14 o X 44 S 1), 1 T30 )
N AU 5 T 4D Ao 420 S it D) B A v R 1K) 23
B, U SHAT DRI DGR A P,

2 FEIFNERENINHI AR Z A

21 #WHECEFHR

N DR TR AN R vt L e a4
BRI S P R B, ARp o A DA [ 2 4
5B M X . Aron ZEUTJ I, AH X f B
NG A A 007 R N A AT B 52 45
AL Stop-signal 455 HRI5 1EAF - S S I TA) R 30
WIS SOV REIR . BRA R A4k, B A0 T80
S SANHIRE ST e AR R, B AR AL S
DIBRIA BB SO AN AR P B T 5 i3 52 4%
(R N ABAIP) B Al R HEER 5. AR A
AR AR ) SR i DX A A I i3 B2 J5t (medial
prefrontal cortex, MPFC), 18 1 1) [ 11745 [ R0 45 -
Hmhizah X, KIAELE Go/Nogo AT 45 R I
R, BT TN er s, i
B N IE R IR 2y S N Al i . St 43 1)
T N 55 I 6) HEY I 1) R R 5 mg R B 36 B AH L
Guitton S5 B 453407 995 A\ AE 1F ) IRk v 55 3L
T PRI ZE 0], AH I IR B SR 2, R I
H B e V1R e 2R R B K R S 2 I

Barkley %5 A 2k #1 Il k B3 2 10 Bk B 22 B B i
(attention deficit hyperactivity, ADHD)FJ4% /CrEIR
FOMRURFEE RO 2B AT R, SR
FEAM IR 26 ZE8RAE 2447 4 R VKT HE I o 551, X
5 ORI 5 P AR TR Ao 22 74 F1 285 ) B )y e S 5 T 3
(R PRAH AL, - 3T 1006 DX A0 1 S5 7 i 75 s B2 ) 7
AR S N Rl R AT AR, R

et ADHD 85 fE R - SURAR D R 2 LIV
PR AR BRGA 2, KEATTEE s ADHD S5 1)
T3l | N A B8 ) A2 AE B AS 2. 7E Go/Nogo 1145
1, ADHD #{i7E Go 4F:25 I s B I T 15 4
K, HRMNATGE, BRrEECR, 15 Nogo (451
(AR IR T IR 4L, #2875 ADHD 38 11 [ NV 4R
IThe1 2%, OVANHIRE I AEAER. X IR Bl S B Al
eI T 0 A T SRR 45122, ADHD
FAELE R0 A0 B R Bk ) A R e, A
A H IR SHAT Ay vhofe LA SR vy, Ji i e
] IR Bk AT 55 5C ADHD J L3 1) e A il e g, 2
BF o R IR LSRR B Z T 1% L, RO
A PR BB R AN 38 2 IR PO P R Bk, 47 L
KLk 5 12 A1l PR

W) T RSRERIA T A B Ra A vy SR SR HAT 5B
(PR A, AV T D R R At DAk A2 9 2 119 B T
1. T A RO, K2 a7 o
Yo R BAMA A RE D s, ] R DR R
Fh) Stop 15 5 T B A (R0 RN, A
OB R, 16 P4 a2 R, WU R IR
FSCERE B BRYR S N FEE A, i 8 A 8 e 2,
0 2% a2 Nogo HIH% A& 1) N2 B E 5 /N, P3
WA, PRI TR 2 1) %% ) 24 B  Js
NPy, WSS AT A R IR AL A R A
RS IR T R ZE T 2 s . K A
FSCIRE A FRTH AR R B 2 (R AR R/ N2, T ) 28
JSCIRE A R B I 5 vy ] A5 AR 1 5 ) P
. DRE AR BT I HE AR OE (1) 1 0O T A e
(DLPFC). Hi #4045 [F(ACC)~ i 4 Jii [X JE& 5 (OFC)-
A A B 5T (cTFC) A1 A0 i 428 AT 55 v R 1 B
fIREO2M, PR S R AH DCAIEFE I A B B s 3 43 )
PN TIRZAEYE. AP E%0, MIxTHodh
X, A IX o M e HL B 3R, B R A e
RIS S i HR Bk RE ) BB AH G, LA BRI HR
BRES RS, B TR N,  HAMHIRE S AW oE
H, THERR IR R A%, M ERE 2R ok
(RIIAKIRE )N B 5 22 AR o OG5 B M 2
AT EHEANG, T EHIIA R NI, 2
IR IE AR S NI LA K, IR B iR R A i
HEZ TR,
22 MHERGFFKRIEAR

PG EHAR) 2 N, AFIE et )
KA LR A TR R, JHER T AN 52
SO MG X, Wiy AMU pr A BUE [l



*332- SMFEEMYIRER

Prog. Biochem. Biophys. 2015; 42 (4)

HrE Il HEhEah X . HEE X PR JE T
(18] 5 JE A 20 7 A0 20, 3K B ot 2000 B2 FRUAE U R AR
—3B, IFH IR AEAN R B S AT 55
H 2 I AH B oS . 1, Leung 55P9[1) fMRI
WESCE 7R, BN I (IFG) A2 S 3 01 (1) DG 5 45 44
TCRAET- ik MRS s AN HIAESS b, A+ [l
(rIFG) A AR I HH WY S (R s, S 5 Nogo Il
S HEXILH R AT OC . WA W E R
IFG 1130 AT fig 22U T Go 5 Nogo I3 i #E 2
B 72 . 7E Go/Nogo 414511, Nogo BT
BT AN AR R0 AR R o PR A
w1, Go JI FBWIHZANIX . FiliZsh X, 123
PR A S /N o (R s R S S vy, TG Al s Dl sl
I, Go Fl Nogo ¥ Fir 104t =T HE M i
R AN, R AR A LS R TR 20 I X
WL ANZE AT . Zandbelt PR L, SUIRAATEA
KIS B AT 1L AR I 28 i OCBEVE F, SUIR1A
IS A S8 8) 2 s A o, i Hid 545 ik
5 S TN A K, FEREUIRARFIXUN R A4 I i 12
FIX(SMC). 1IFG —F£Z iz gl Bz i (r iz .
e 0 JEG A% (STIN) 7 52 I 910 ol v 18 4 FH A, R O B
STN 7t Nogo HII¥ N HEeE W 298 T Go qilik, 1
A7 0 AR B SRR R ) 1AM, STN 1)
OIS AT AT B iR,

TER B B AT 45 W IR Bk b, A4
T e N H AR R, FRERAR R OT . 58
JSC HR Bk 5 A0 T AT 25 00 200 56 0ol e S PERR B . %0
I, SRR BRI AE AT HR Bl s R ol A HL AT DGk
PERIFEEIVER . B B2 = (PFC)AE AT S 1) IR Bk
FESS I, I R R J= N & e iE s T B b
T o4 AR Bk S B 37, f5 3 1R i T 8 BSAG R
AR R B, RSN R N AR HIANNA 52 PFC 5
il SZR A R ) R R e 1) HIR B33k 14D 19 1 D e 2k
DX 373 ) 2 AU HE DX R B IR B X . 7 R AT 55
H, SNA AR X IR DX . B 1 A A
(PEF). ZEAM R AR 4 (left lentieular nucleus) A1 XA
¥ (bilateral occipital cortices )5 s X A B BTG, 1M1
7 R BT 25 i B o DX A0, XU &M iy 25
1 5 7= N 11 110 AN 1 11 11 i o (ST S R SN o8
YN,

PSR T AR BENE IR B e X 3 5
SNANHIAT G, AESE TCVEAR IR I X A AT 45
(R ZBURVRE s B VE R S T LR B i g N () 2
BN TC IR R e 28 n] SR DL K e e A

5= 201 DO TN 2 v 1 b (N Y ) Y ALNE R R
P (DCS)38 0] i = 20 (Rt o s R, 0 RE
58 HH Ao DX A s S A R o A T 0 R I
YRR AEphg.0 B2 5 i D e AT FT IR 5t |
WF5%# R TMS 1 tDCS K, ZERT#. it
HRDX . RTINS BN . AT [ 4 i DXO6) fse 41
W AT T AH S 9T, Chambers 45 ™ 5 H. 2R
TMS £ R 50 T 2 e N0, 78 43K AT
Stop-signal AT-45 (¥ [F] f, I TMS #1344 3K 1 A )
BN L AU R(MFG) NI [RI(AG) A& X I8, - 45 R
A% TIFG A RE M) s N 490 (R AT 45 Bt T 6
MFG. AG 25 fIni X 19 50 3 A B 5k o504 4l 3k 1140 e
Zit. 1 IFG {ERR B K SAMHI - A AP E
IFG F 45 10 B B e I IR AT 25 b i e s Ae 22, 5
F-a I NAMHIZAL,  (IFG B 4595 A &gt T B
Ay B SR,

TMS WFFU = B 7002 R A fnk i, H2
TMS X2 T6 AR FH AT REAE XA e, T fg
FUHIPER, PR TR R FH R N 8 B e TR R
KB Z 5 N A 14 i DX LE A e R TR R 1
F. tDCS AT LAIE i %o AF 0 2 8 i X 11 44 i Joe
AT AR R AL, TS BN Hz J7=2 X Ay PRI 4
. 75 Go/Nogo fF45H1, Beeli Z5HIH]
tDCS HWAT T AMUATA T Je 2, AR, dEid
TDCS % AN HITERIE, MESE Go/Nogo 155 H ot
Nogo FIl ¥ S N B 5 BT, 28012 X Sk 7E 4
il o1 R (A T R A B v v 2l A AR A
Hsu 590 L, tDCS A TS M) 5y 250 7 4%
W PR S NAIRIAT 25 0 s A, B Ay P
SPRAR R NNE R, A5 A5 5 tHBS BK  BEgsb
FEARS A Ph o i S N, 458 1EA5 5 tH RIS S Y.
ME 38, T ECE R . Wegener &5 U %)
DLPFC 71 1R 8y S A i b i 7E F 7= A2 1 %0, A
TIXEF 1) DLPFC X AT 86 s i, R B A
TAERA ) HR BRI 5 1) IR BRAT: 25 wh 8 HE B 77 1A A28 PR R
Bk N I IE KIS, i HAE S 1) BB AT 55 T I A
R PR, ULE DLPFC 78R 50 5 8V A i)
HHEETEA.

3 FEFAERBNHNFI R E M LR AT bE AR

T2 VAT, F 5 & 2
DT R NVANHI R O X k. KR, 1FG &
P T B AR A B N K S BE I X, TFG Al SMA/
preSMA T BB SR, Rl LA



2015; 42 (4)

BEE, F: Fah SRR EHHIE AR *333.

(0 e oA B s B A, R 21y 3= Bl
T A AT B U T IS B D Re, S R IS
RSN, MEEEMELEs 4. O
LE BN AL A PRE 27 DL R AR B B 22 TR IR
P, A& TR AR R A - KR 2R AR A,
(2 B LR T g N AP YSE S LR )R S|
5 BRI AT G I T EEGER T, Yo EE
M 6 ) 300 2 ) e L [R) B DRI 3 s I R A
SN R P AR T S, 1208 ) T
IO FRPEY IR P, AR SN LA XA e
BT BEARBH AR, d5Jr M HE TR T S N ad 2 il

FER ) S AN S5, B ShIX 5 b2
LGB . 58 MR 51y S B A il O T 1 R I kA
H B IIRBAE e 145, 5 AR IRBAH G K
= NIEEER: L E(SC), 5 A HIIREA S
J 2 s % E: FEF, PIACIEELE K2 T HR 3)
FEHIIBALAR 2. AEFE e, X P 4% T A R I 3
o R PRI — T B SE AR B AT AT AR A B ) R
Bk WATFE N B AIRBOR 8 IR B
oAb R4, w3 — 7 IS, W3] SR
AT Be P S 21 P A ) ph e R 245 [0l g 06, a.
T M 3K #% (fronto-parietal circuit). R Bk H A 1) 25 )
B2 AR RT3 X3 (1) A 2 B i P AT AT
fR, A A IR I kT3] 1) HIR B A S5 1) HIR Bk 4 A
XSPWOEREEE. b, #UH - SURAR - WL - B ]
(fronto-striato - thalamo - cortical circuits). HHFFTH
AR IR B PR FE =R IRBEE RS,
AR AT 25 B FHREAT IS, X AL T |
Fr(superior colliculus, SC); HRBEHES RS, %R
a8 — 5 i vh RIS R AR Bk, 5 — 5 A IE
TAOHR B, DX 3 EEAENE R REFEEm] &R
gt, ot I TS M TR Je R ML A 1
TR fteel,

il 2 fros, HRShIE] S T-shm i e LA [F]
RIFZE P45, PFC & e W 03] e DK B g X147
STN M1 SNr 74 il i 74 v 454 AR I 4%, (1
SE MR AT AR BRI A 2B, Sato ZEESIRIRF
FORIL, AL TAUA 1Y FEF PR ML, —
FINE TR FARPAT OSSO, 5y — s
FEON IR BA ERATERA]. B AR I IR B B 3=
P B R Bk i) = A e e, {22 ik DLPFC
H1 SEF 0 HIS Bk A 22 50 P 400 1 >k Si BIx i ) HI 8 1)
Wi, 8IS FEF A1 SC Hr r IR Bk #h 28 70 R4 i R s
PO s i AR A2t Ak, WL )T B AR 55

41 Go/Nogo 1T 4% F1 Stop-signal /14555, H br il
(RS B IS A2 T 1, ANAORE H AR R ) R Y S T
R AR E RN L, DART AU A A VA
TH L J A6 K ST R S 0 R JE X R Bl i
GRS . MR ST, R AL
BB, R I, 75 EA A R
o MRk R GE HEAR AL AT RO, B A
PSR gk R b k45 .

== NATI R =T
e I e HR B 45

Fig. 2 The neural network of response inhibition
in hand and eye movements
B2 Fah5IRSNRRHIE A HE W L
@O: W @: ZUkfE; @ FEMN; @: bk ©: SMUEA
B ©: WIS Bk BEIPRES: @ KA.

4 FIHFRMEITROEXFIERRK
MRiEs

Tl 5 HR B S 17 0 A A0 A ) S 2 A
UL P B NAITRIDR Y. P AERI ST AT 4 YK
FoRA, IRBDAMEELP- AT LLER AL T O == R R bRk
FIBAS ARSI, e B R
KA LTI, a5 IRE) S NAM A A ]
LRGP LS A AR FE IR AS T i B IR AN R S B
AR AL LA I AT 0%, B T8 - 2
JERAEE Y A 2 AE PURM IR (SRR, 5 3910 S
O3 5 DA K e 0 i 22 1A R AZ B W] BEAFAE 25T

FER T IAB AT 2 S N, HR B3k —
ANHRSBRSL BT, 0 P HLEI R A, B
THRa i RNGE R, AR e, RE—
AR YA )L — ol AR AN [F) S 2 4]
P, HUBLE T3 . ok A S ARA R 4
FHIHIAT A AR IR IR RS, AT 22 s R
A — ATl Sy F] MR Bh S . BA R Al



*334- SMFEEMYIRER

Prog. Biochem. Biophys. 2015; 42 (4)

— AN RN T I )R AN R 5, {H R
1% T fMRI BFFCER I B A AN [F] 37 EBAT B N 4
BT 45 (countermanding task) 77 A& 75 v A AH (7] ) 410
R, ARSI S Tah RN T35k K
Ny T8 5 sl OV, &5 8 R I ET S B iz Bl X
(pre-SMA) MU MU R [R5 I T HOE(E 5. Bl
I FECTFBN AR B S A0 ) A 2 LI S [ 1)
i R A =i S < R N (E P S E N1 P S
FE )25 BRI 2R PR ANER A TR) S I 0ol 22 i A=
(RIAZI A ZHL .

T 5 MR HEI T o — AMMEAAR R 0] 82
TEAMA R R HERE Y, J T e ) 2 A R A8 o
AR AR, AR TS I FIHR S 4060 ) % e 2
T RE AR R E5 1S, S NI AT A
FIIXA FAFER T, HRSHNHI A AL bl ke
il S AR REAG R R, A T ANRE T Bl el LAt 7
XMEHEE RN, HHAE A R B ARG R B
IEE )L, EIRE ARG HT A5 A s A, F0eI e
AT AR, (X PR S BE ) iR 2 I
WV R A IR 5. AR ) LR
SN RE 1A 4~6 % HBL NV R B, (HHE
H G AAT BT LCRR R i HI 0 J LA [ (1) e 40 o1 R
J1. WK R 5 — AN R A, Bl A
A E AL RTS8 H IS T B, XTI Tr)
— AN TR L AN N T LA Ay
PEFAIIAT A N . AR M TERIE T LG A N4 —
ANTF3) s A — AR B S N R RE A5 [F] 22 5
KI5k ERBRU MBS i, X T
ADHD. %> [l WA K> R0E .
SE KRR . MSRIE. EFHR. FIRGS
i AR I LA R R 403405 45 R (A A o
WEFL, I A2 B 45 LA AR R R B —
JE R .

HARIT- BN AR B30T 253015 B 303% S A
e BAR MR Sk B, sl 2 Bl P,
XL SR VE R BN AR A LA A B ]
MPAT I HNT S5 77 B A 1 S B TCVE TR,
AT AT SRS, R 75 22— AN S AR ML
HREAT PRI S s 24 75 2 11 18 S N AT RAAgE Tt 281
HALFHEA I, P e R I AR BIAESSH, IR sE vl g
FEAE N RN, — R AR R A
152 (IFG W 4EHLHIE ), [F N (IFG 15 m H 4R
RAE STN 1) Js S 4] _F-052530 i ep I 34 s v (R 26 5
PEHNE]Z N DLPFC JF4R 11, a8 ik (] 422 1) 5 ot I 2%

5% 1k e N AE 5 . BB T S A L T AR A
SN PEINHIEPEA I AFAEARK . K2 ) S b4
) 52 50 A B SRR BN, T S S N, XA
KSR 2 BN RS 3 BT S SCR A TR,
TIAETEE - PRERMALAE Fh iy 3 P 1) AR A S S
BRI BRA. AE S RIAE 55 BAR DT AT (A LA
J 73R e T UK N PSR FRAEL I A2 AL, (H 2]
RE AT IS LERIG S Sl R (10 3 7 o 22 B 5 110
WHIERIRE ). 5 Tah RN ANHIAT R, IR S
SRR S ABU 3h (m T . OF# 1 H AR
B RPN/ E AR RIS SE, ATRES
B RGN R DS e N W = A VT S ER TS PN
MR i R R R IR P t BOR ALY & I SRR
SEAATIRR) A0 A i

s % X W

[1] Bari A, Robbins T W. Inhibition and impulsivity: Behavioral and
neural basis of response control. Progress in Neurobiology, 2013,
108: 44-79.

[2] Nigg J T. On inhibition/disinhibition in developmental
psychopathology: views from cognitive and personality psychology
and a working inhibition taxonomy. Psychological Bulletin, 2000,
126(2): 220-246

[3] Dillon D G, Pizzagalli D A. Inhibition of action, thought, and
emotion: a selective neurobiological review. Applied & Preventive
Psychology: Journal of the American Association of Applied and
Preventive Psychology, 2007, 12(3): 99-114

[4] Yuan J, He Y, Qinglin Z, et al. Gender differences in behavioral
inhibitory control: ERP evidence from a two-choice oddball task.
Psychophysiology, 2008, 45(6): 986-993

[5] Hallett P E. Primary and secondary saccades to goals defined by
instructions. Vision Research, 1978, 18(10): 1279-1296

[6] Cabel D W, Armstrong I T, Reingold E, et al. Control of saccade
initiation in a countermanding task using visual and auditory stop
signals. Experimental Brain Research Experimentelle Hirnforschung
Experimentation Cerebrale, 2000, 133(4): 431-441

[71 Reuter B, Kathmann N. Using saccade tasks as a tool to analyze
executive dysfunctions in schizophrenia. Acta Psychologica, 2004,
115(2-3): 255-269

[8] Manoach D S, Lindgren K A, Cherkasova M V, et al. Schizophrenic
subjects show deficient inhibition but intact task switching on
saccadic tasks. Biological Psychiatry, 2002, 51(10): 816-826

[9] Chambers C D, Garavan H, Bellgrove M A. Insights into the neural
basis of response inhibition from cognitive and clinical neuroscience.
Neuroscience and Biobehavioral Reviews, 2009, 33(5): 631-646

[10] Boucher L, Palmeri T J, Logan G D, et «l. Inhibitory control in
mind and brain: an interactive race model of countermanding
saccades. Psychol Rev, 2007, 114(2): 376-397

[11] Dempster F N, Corkill A J. Interference and inhibition in cognition

psychology and behavior: unifying themes for educational



2015; 42 (4)

BEE, F: Fah SRR EHHIE AR

*335-

psychology. Educational Psychology Review, 1999, 11(1): 1-88

[12] Logan G D, Irwin D E. Don't look! Don't touch! Inhibitory control
of eye and hand movements. Psychonomic Bulletin & Review,
2000, 7(1): 107-112

[13] Abrams R A, Meyer D E, Kornblum S. Eye-hand coordination:
oculomotor control in rapid aimed limb movements. Journal of
Experimental Psychology Human Perception and Performance,
1990, 16(2): 248-267

[14] Aron A R, Robbins T W, Poldrack R A. Inhibition and the right
inferior frontal cortex. Trends in Cognitive Sciences, 2004, 8 (4):
170-177

[15] Matsuda T, Matsuura M, Ohkubo T, et al. Functional MRI mapping
of brain activation during visually guided saccades and
antisaccades: cortical and subcortical networks. Psychiatry
Research, 2004, 131(2): 147-155

[16] Dodds C M, Morein-Zamir S, Robbins T W. Dissociating
inhibition, attention, and response control in the frontoparietal
network using functional magnetic resonance imaging. Cereb
Cortex, 2011, 21(5): 1155-1165

[17] Aron A R, Fletcher P C, Bullmore E T, et al. Stop-signal inhibition
disrupted by damage to right inferior frontal gyrus in humans.
Nature Neuroscience, 2003, 6(2): 115-116

[18] Guitton D, Buchtel H A, Douglas R M. Frontal lobe lesions in man
cause difficulties in suppressing reflexive glances and in generating
goal-directed saccades. Experimental Brain Research Experimentelle
Hirnforschung Experimentation Cerebrale, 1985, 58(3): 455-472

[19] Senderecka M, Grabowska A, Szewczyk J, et al. Response
inhibition of children with ADHD in the stop-signal task: an
event-related  potential ~ study. International  Journal of

Psychophysiology:  Official

Organization of Psychophysiology, 2012, 85(1): 93105

Journal of the International

[20] Barkley R A. Behavioral inhibition, sustained attention, and
executive functions: constructing a unifying theory of ADHD.
Psychological Bulletin, 1997, 121(1): 65-94

[21] Cummins T D, Hawi Z, Hocking J, et al. Dopamine transporter
genotype predicts behavioural and neural measures of response
inhibition. Molecular Psychiatry, 2012, 17(11): 1086-1092

[22] Xiao T, Xiao Z, Ke X, et al. Response inhibition impairment in
high functioning autism and attention deficit hyperactivity disorder:
evidence from near-infrared spectroscopy data. PloS one, 2012,
7(10): 46569

[23] Munoz D P, Armstrong I T, Hampton K A, et al. Altered control of
visual fixation and saccadic eye movements in attention-deficit
hyperactivity disorder. Journal of Neurophysiology, 2003, 90 (1):
503-514

[24] Colzato L S, van den Wildenberg W P, Zmigrod S, et al. Action
video gaming and cognitive control: playing first person shooter
games is associated with improvement in working memory but not
action inhibition. Psychological Research, 2013, 77(2): 234-239

[25] Lyoo I K, Pollack M H, Silveri M M, et al. Prefrontal and temporal

density decreases in  opiate

gray  matter dependence.

Psychopharmacology, 2006, 184(2): 139-144

[26] Lee T M, Zhou W H, Luo X J, et al. Neural activity associated with
cognitive regulation in heroin users: A fMRI study. Neuroscience
Letters, 2005, 382(3): 211-216

[27] Fu L P, Bi G H, Zou Z T, et al. Impaired response inhibition
function in abstinent heroin dependents: an fMRI study.
Neuroscience Letters, 2008, 438(3): 322-326

[28] Butler K M, Zacks R T. Age deficits in the control of prepotent
responses: evidence for an inhibitory decline. Psychology and
Aging, 2006, 21(3): 638-643

[29] Albert J, Lopez-Martin S, Tapia M, et al. The role of the anterior
cingulate cortex in emotional response inhibition. Human Brain
Mapping, 2012, 33(9): 2147-2160

[30] Leung H C, Cai W. Common and differential ventrolateral
prefrontal activity during inhibition of hand and eye movements.
The Journal of Neuroscience: the official Journal of the Society for
Neuroscience, 2007, 27(37): 9893-9900

[31] Simmonds D J, Pekar J J, Mostofsky S H. Meta-analysis of
Go/No-go tasks demonstrating that fMRI activation associated with
response inhibition is task-dependent. Neuropsychologia, 2008,
46(1): 224-232

[32] Kaufman J N, Ross T J, Stein E A, et al. Cingulate hypoactivity in
cocaine users during a GO-NOGO task as revealed by event-related
functional magnetic resonance imaging. The Journal of
Neuroscience: the Official Journal of the Society for Neuroscience,
2003, 23(21): 7839-7843

[33] Zandbelt B B, Vink M. On the role of the striatum in response
inhibition. PloS one, 2010, 5(11): e13848

[34] Zandbelt B B, Bloemendaal M, Hoogendam J M, et al. Transcranial
magnetic stimulation and functional MRI reveal cortical and
subcortical interactions during stop-signal response inhibition.
Journal of Cognitive Neuroscience, 2013, 25(2): 157-174

[35] Aron A R, Poldrack R A. Cortical and subcortical contributions to
Stop signal response inhibition: role of the subthalamic nucleus.
The Journal of Neuroscience : the Official Journal of the Society for
Neuroscience, 2006, 26(9): 2424-2433

[36] Ray N J, Brittain J S, Holland P, et al. The role of the subthalamic
nucleus in response inhibition: evidence from local field potential
recordings in the human subthalamic nucleus. Neurolmage, 2012,
60(1): 271-278

[37] Sweeney J A, Rosano C, Berman R A, et «l. Inhibitory control of
attention declines more than working memory during normal aging.
Neurobiology of Aging, 2001, 22(1): 39-47

[38] Chambers C D, Bellgrove M A, Gould I C, et al. Dissociable
mechanisms of cognitive control in prefrontal and premotor cortex.
Journal of Neurophysiology, 2007, 98(6): 3638-3647

[39] Hodgson T, Chamberlain M, Parris B, et al. The role of the
ventrolateral frontal cortex in inhibitory oculomotor control. Brain:
a Journal of Neurology, 2007, 130(Pt 6): 1525-1537

[40] Juan C H, Muggleton N G. Brain stimulation and inhibitory control.
Brain Stimulation, 2012, 5(2): 63-69

[41] Beeli G, Casutt G, Baumgartner T, et al. Modulating presence and

impulsiveness by external stimulation of the brain. Behavioral and



*336° SMFEEMYIRER

Prog. Biochem. Biophys. 2015; 42 (4)

Brain Functions, 2008, 4(4): 33-37

[421Hsu TY, Tseng L Y, Yu J X, et al. Modulating inhibitory control
with direct current stimulation of the superior medial frontal cortex.
Neurolmage, 2011, 56(4): 2249-2257

[43] Wegener S P, Johnston K, Everling S. Microstimulation of monkey
dorsolateral prefrontal cortex impairs antisaccade performance.
Experimental Brain Research Experimentelle Hirnforschung
Experimentation Cerebrale, 2008, 190(4): 463-473

[44] Cai W, Leung H C. Rule-guided executive control of response
inhibition: functional topography of the inferior frontal cortex. PloS
one, 2011, 6(6): €20840

[45] Bersani G, Quartini A, Ratti F, et al. Olfactory identification
deficits and associated response inhibition in obsessive-compulsive
disorder: On the scent of the orbitofronto-striatal model. Psychiatry
Research, 2013, 210(1): 208-214

[46] Eenshuistra R M, Ridderinkhof K R, Weidema M A, et dl.
Developmental changes in oculomotor control and working-
memory efficiency. Acta Psychologica, 2007, 124(1): 139-158

[47] Cai W, Cannistraci C J, Gore J C, et al. Sensorimotor-independent
prefrontal activity during response inhibition. Human Brain
Mapping, 2014, 35(5): 2119-2136

[48] Sato T R, Schall J D. Effects of stimulus-response compatibility on
neural selection in frontal eye field. Neuron, 2003, 38(4): 637-648

[49] Boucher L, Stuphorn V, Logan G D, et al. Stopping eye and hand
movements: are the processes independent?. Perception &
Psychophysics, 2007, 69(5): 785-801

[50] Xue G, Aron A R, Poldrack R A. Common neural substrates for
inhibition of spoken and manual responses. Cereb Cortex, 2008,
18(8): 1923-1932

[51] Brunamonti E, Ferraina S, Pare M. Controlled movement
processing: evidence for a common inhibitory control of finger,
wrist, and arm movements. Neuroscience, 2012, 215: 69-78

[52] Aron A R. The neural basis of inhibition in cognitive control. The
Neuroscientist
Neurology and Psychiatry, 2007, 13(3): 214-228

[53] Jahfari S, Waldorp L, van den Wildenberg W P, et al. Effective

a Review Journal Bringing Neurobiology,

connectivity reveals important roles for both the hyperdirect
(fronto-subthalamic) and the indirect (fronto-striatal-pallidal)
fronto-basal ganglia pathways during response inhibition. The
Journal of Neuroscience: the Official Journal of the Society for
Neuroscience, 2011, 31(18): 6891-6899

[54] Watanabe M, Munoz D P. Probing basal ganglia functions by
saccade eye movements. The European Journal of Neuroscience,
2011, 33(11): 2070-2090

Cognitive and Neural Mechanisms of Response Inhibition

in Hand and Eye Movements"
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Abstract

Response inhibition of hand and eye-movement is to suppress the inappropriate response in hand and

eye. Comparing with the classical paradigms such as Go/Nogo or Stop-signal, response inhibition of eye movement

can provide more indices, and can separate from the confusion of verbal or hand movement. Response inhibition of

hand and eye-movement differ in some neurological and psychiatric disorders, and the different developmental

stages. Fronto-basal ganglia circuit play a similar role in eye and hand inhibition, but IFG is only key for hand

response inhibition, and FEF and SC are only key for eye response inhibition. The arguments focused on the neural

mechanisms, related higher cognitive activity, and the different performance and tendency in neuropsychology and

developmental psychology.
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