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CTTMR2ALEER, T 510006) AR 0B, M 510631)

SR FH A A O A, AR RSP P DG I 2 ST B R AR A8 5 i 7 %, B A bt 5t 1 38 o P — e e
PRI SIS > MR R AL 22 5 o 4 RR W] Rk I B BL, BB R B P2 R 4R Al N2
BMRIG A, Lotk B PR R B R P3Ol . FETHIR B BL, o MRELE MR BUE /NG P2 AR 1Y
P3/LPP . X UL Lok nl REAS T 55 MR B A CF RSO AR A PR (8] (9 56 I5%, O ORISR B 5
e ERURES PORIERIETASE oy NI ) @AM /g  SE R DO R R EPORIE ISRy AN IEAIN A NS - Pa

TR AMFPESCHR T, ZR PPV THIR, PERI2E 5, FAFAR SR
B845
1 8= BEA PP OCIR A2 SRR E N SR N, BFE
i

UG A5 AL v AT s RS E S US, AR RE

Z AR PR SR 2R 2 AR DL LR ) B 9 R 2R A s b iy H o R . A S SR 5T (Shanks

S R HERL, FEWFFICICR IS . A FEEUR & John, 1994; Wong, Bernat, Bunce, & Shevrin,
IR ST R . BRI B A B (Kim & Richardson, 199745 R R, BRAH2Z ] B 5 CS-US =2
2009; Kim & Jung, 2006; LeDoux, 2000; Maren, 6] %) T B, ) o 7k et D) B AL 2 ) R 5 By, 7
2001)J2 55 B 47 i o7 Y30 s e 1 L0 Sy M A A — i CS #1 US [aI&/NT 3 #HAE AL T, CS-US i 22 LX)
ALFEPIASBY B, RHR A~ B B (BCE PR T 13 B B L 4~6 R LA b, NZET LRI #7145 11
FHIR BBt . TEOCERA= BB, Sext shi ki A n] KHE . RN RN e, (15 2B RITE S F A
63k JE 2% £ M1 ¥ (unconditioned stimulus, US, 41 SEfl s AR W HIFGE A P RE . BF5T A A A £
i) 5 &4 (conditioned stimulus, CS, ALT Y. Bl 27 v Z5 4 A0 5¢ H A7 £ R (event-related potential,
7 B ZRIR B ) 1 TR 27 2] (CS-US) U2, Y25 ERP)X JCHK 27 ] 19I5 T BETEAT b 55 56 (Esteves,
MBS P CS R st &R B Dimberg, & Ohman, 1994, Esteves, Parra, Dimberg, &
SRR R N . IR Y BE, AN CS R Ohman 1994; Ohman & Soares, 1993, 1994; Wong,
5 B VS FC AR 2575 R (CS-no US), R4 3) Shevrin, & Williams, 1994), Wong 54155 # M 1994
YT A3 BT CS S 22 S 1 2% i T 1R AETFOR B 25 A M DG I 2% 2T AR 1 T T N A0
(Davis, Walker, & Myers, 2003), sh#¥%f CS P41 ZEWIBESE, 43 RIAE 1994 4F | 1997 4EF1 2004 4z H
£ Fh A= PR 17 0 (conditioned reaction, CR)#{FR N &5 1F HARIFEAT T 3 N AHSCH ERP SE5G, X 45 (4P SCHk
SR o FAE 1979 4F Bouton Fl Bolles Pifi 2% B 48 2 W R LT SR TS . IR R BT
KB, HIR A REAR AR A AR, T2l 3 shi B4 FE P2, N2, P3 FIRG A I B 47 (late positive
il Z B ARAT B S5 AP S HRIE A2 (CS-US), dEIMITERL  potential, LPP)ZE 4>, Hid P2 A N2 il i Al ks
— 3T CS-no US IR iL 14 (extinction memory) PRIV 3 2 SN 25 A P DG BB 2 > g ) Y ik 4R R
(Bouton, Garcia-Gutiérrez, Zilski, & Moody, 2006), T8, P3 Al LPP J 40 W) 3= iz I g 4 A 2 >0 DT
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EE ¢

IRAYFRRE . BAKRSIEA B 5 A5 1 DB 2% > N
IR R B R, R TR ST T A S A [
BN A5 R A5 0 i B AN AR ]

ZHITA KR, 5P VAR 58 it 2
2 2 A1 55 BHFEAE— 7€ 22 1] (Spence & Spence, 1966;
Stark et al., 2006). Dalla F1 Shors 7E 2009 4F X} 25 i
FHRAEME SR F A0 2 > 2 72 v i M ) 22 S ik A7
ST, G A o PERTERAE M S R S Y DGk 2
ST, RS A B R A, SRNTAE T
RYNZrrr, Lok 22 54 B s (] A B B B (2 1Y
THIB RO o sk 58 H (Barker & Galea, 2010; Beck,
Brennan, & Servatius, 2002), 5% 41l () £ 444
IR o7 5 B B R 0, T AR [ B e e B L7
1B DL R A 22 4 7 BB AZ I 1R A )
ZRJm, AT, HRRE FEAFEME, i)
AR S5 CAn A 493 5 I B A ) R AT SR T AR SR
(AnFEE I 5t NI A L) . PIZRANERIA
A A AR S JCE A3 BN RE, A7 R S5 b
AL R S0, sRIAAT A W LA C T IR
S A AP R AEICACTH IR PR ) 22 Ao
fili b, BTERRUHRE T 50N B CHRAT R AT AR iy Pk
2R RIEIGEIRZ R, SRIA1T R H BT —E
I R CERE T R T ey, FIERX — IS
i, ASHEFEAE R B VR SR 5, (9 Sof
B Z )7 A SR SRR, BT B S AR
X — S5 S o

A2 FH 26 A 1 DG JASE 780 Xt B 4 T A 22
PHICACIHIR D TR T R EWTSE, X W ABRSE Rt T
S A, FRAMBREE, TERESIE ST, Lt
T X — 9 A ST P R O BT AR, T R AE
TR Fr BUECS R B A P3 AT LPP A3 U MR
W 25 AP S I 27 S A AR R AR A G A FER S A
PRI H A 06 S B P 22 5, AR B ATH Z
Qb o 2 BBEEEFFE (Albert, Lopez-Martin, & Carretié,
2010), fEFHGER FAER CS, RIS T fRUE 5
K XA e RS2, 78 CS Ja B B US.
KM Wong ZEWF5EE1E 2004 452560 H 19 19 251k
RER 2 A, 43 18 3 B Be (ST 1B B B, DCHR: 2]
BB, THIBBYBOBEATAFSY, [FAF2% Neumann A
Kitlertsirivatana (2010)35% 5 o X} i 1R 4 2 A 43

2 MBPRUITIR

2.1 #RAnr )
31 MERA5 5B, 16 &), YW RTER R2FA4E

FHAERY 21421 2 I G o IRE S B
18~24 kg/m* Z i) . #Sy si A% IE 0 1 1E %, JCWT o s
. Lk, DL LAY (1(29) = 0.59), REFEEL
(1(29) = 1.25)¥ 70 B # H:(p>0.05).

CS JfrtkE R 35k, B EFRE R 2R, FSCik
(Albert et al., 2010) T & 4H[R], JF#EfT T BT
Eo 3 kb E R R [FR2, 87) = 0.003, p = 0.99]F1
Ml FE[F(2, 87) = 0.002, p = 0.99]H 75 25431 &%
IR, FRIER—E R CS REMIA &R
RN, US R, SCR b RS R 85
dB, #HFJ 1000 Hz Ay Rk R 35,

22 1EF

SLECFEREH E-prime i, FERFN 3 ANBY
Bt 5B — BB (SR B B AR 43 S FR Sk R R B B,
RS 1000~1400 ms [ FEAL, B ER— 300 ms [y
TR A (CS), ks ARMAE, 3 sKE R o )i
S B 13 K, 13 K 14 ¥k, 3 40 A4 trails, JIF
AR ] P o 55 A B B OB 2% T B B A 43 5
B R 2 15 B B ) R ERS — B BOAR [ 1 J2 gk B 7 S 3
gEOR, #4s I —A 1000 Hz By #5354 US,
FEZE 40 ms, US B 40 IR, 09 4E 55 2 07 1)
B P S, R, EAN —A trail, 7E
IESLIRTT, JeibfT42] . BREOR, MIkE R 2
P25 AR 25 BRBE — > R S I, ROR Rk R
R IR AR R R R, (AR N ARG HeHE, B NA A
SRWE KR, s IE 3838 3 99%)5 #E AR

X—MBtEE W n, 2 REEAMESE (Harris, 2005),
HEAT— AT R o AT R 552 S T DA
T MINEL T CS-US M) . Afgmad i
R R . Bl sE LR RS, (1)I 36
PR AT A B () PR AAT A5 B IR 1R A 2R
G)ULBT B S8, MEAME S S, S
B (@R e 2 R R AT iX 4
A E A, A B BESEER . 5 B BE (IR
BrB), 5 meil s 5 vl gt B rT AR R B, ik
P ROE B R f IR, FE RS, W
S HER R, VA AN FR S IR
H R, Tail 04 40,48 3% Neumann £l Kitlertsirivatana
(Q010)HFTE, A T ARIETHB IR RUER, 3 skIK A
KBS 5 W, U] -, 20 4> tail 5
) v ) R ) B R 0], RS TR S, B
B B RS B B DRI S B B AR
K1 R,
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TS SRRV SCIBE: > RN IR i AR A9 P 1 25 57 509

TP 1200~ Tt A

1400 ms 1 F—~trail
300 ms %

I

B SRERSE ) Br B AR

2.3 BXNEIZR

&M BP ERP il 500 &4, #&EPR 10-20
RGP R 32 SHMNIEICS EEG. I iS5t 4%
WS % T ML, Bt Eadxt TPS i
27, LL TP MIZEMZLEE - IME RS . i
b gt . R E IR B (VEOG) HL M 20 31l 42 WL AE 22
IR BT 1.5 cm &b 7KF-HR HL(HEOG) HL #4301
TAA RSN . BT A AR BHPTRE 2 5 kQ. 0%
(R8I FE o 0.01~250 Hz., Fiki F, 5 R B, 24921 1 500
i 16 Hz (24dB /octave), EIHK T+100 uV i trial
B AR O3 S B o
24 HURESH

15 M B K E-prime #00FR4E, F SPSS4tit
R A IR 2T B B 1 S L s SR A T € R

ik B A3 AT SR AT 55 i, — B BE B B8 43 B 34
M CS HBLAY-100 ms FF 45 2 L 700 ms 453K, £
B B A 19 F 98 i 45 (Wong, Bernat, Snodgrass, &
Shevrin, 2004) A58 3 %2 73 #7 P2, N2, P3 A1 LPP Y
AT AT 3 B BRI e B, BB R B
9 A~H M F4, F3, C3, C4, P3, P4, Fz, Cz
F1 Pz 3 X SCHR 22 2] By B FHAR B B 1) P2, N2,
P3. LPP DU A o3 — o B 100 147 DA 40 388 s AR AR 309k
A7 20HE) x 3(ZEF DL E AL L A7) < 3(RTJE 7 B
F Xk, C X, P X)) &M & 2200, I
XF p (H#E4T Green-house-Geisser HF1E . N T #6518
R 5 R B HEBR 2T AR O, XA B9 ANHL K
P3/LPP UM V34347 2 BB (~I BB B . THIB I BY)
x 2 MR . L)W EE W Ty 22508, IR p {EE
4T Green-house-Geisser HF 1F o

3 4

3.1 1TAXE
T BYEMLNE, FERERE ] B BI US 1

EHRITE 100%, B E/NT 550 ms, HAKFT
B WL 1 A TR RS s B R L X US 47
B S R 22 5 N 3, 1(29) = -0.36, p = 0.72,

F1 BHEfoLER US BY /BT (M+SD)FOEE iR R
it Ere i Bk

KBS BN 3783745475 ms  372.25+38.46 ms
DR S H AR UER R 100% 100%
32 ERP#R

ERP EA4FE MR YHIHIFE Y ERP BT
B, FEOCH = ) FHR B B B gg 5] P2, N2, P3
FILPP (WKL 2. & 3. &l 4), P2 I IR 7 CHK 2% 2] Al
THIB B BEJEAE 140~230 ms IFE] B 22 R0k &
ez I BB, BrBe N2 BfE7E 300~360 ms B[] 7
ZRKR, P3 YIRAE 370~430 ms a5 22 5 Aok
IR M B, N2 78 230~320 ms (] 67 22 S K
P3/LPP 7t 350 ms I[85 J5 22 7 K. X5 Wong
Z5(2004) B9 35 56 A8 27 20 FH DG 1 ERP WF 5% T LS 1)
T LA K B[] 1 AR — 3

KEBEFIME

N2 X} US #HE 57548 N2 BIERTE 300~
360 ms (] (4725 I i 320 4 7 5 52 00 4y 2 40
2, N2 MRS RN W, F (1,29) = 3.59, p=0.03,
Hf 5. ~11.08+8.73 uV; %&: -7.86+5.37 uV., #
FL BB BN B3, F(2,58) = 3.26, p = 0.07, #x
R R AE R X I (—11.68+5.88 V), fij 22 1]
(—=7.89+6.41 pV) X IFN A ] X Jl(—8.68+4.85 pV)[i]
T EZES . WIS FROV AR E, F (2,58) =
0.32, p=0.58, PEIIFITHT G A& 38 BAE A B2
F (2,58)=0.67, p = 0.43, P3R40 B /Y 3E HAE
AR, F(2,58)=0.59, p=0.53, 4N E R
S E A BAE S, F4,116 ) = 7.22, p<0.001,
B KU BLAE Fz 5(=10.4545.65 uV), — [N &
A HAE A, F (4, 116) = 0.08, p = 0.78. ¥
300~360 ms A [A] & N HEAT N2 P IEbRIC, 55
LR N2 U AR AT PR A R 3, 25 R o B3 M
FIVEAR (M = 0.32, SD = 0.46)F1 4 P8 K I (M=
0.32, SD = 0.28), ZHFAHE t(29) = -0.04, p =
0.97.

P2 Xt US54 55175 & 1 P2 IR TE 140~230
ms A (] 4 114 7 2208 M 464 B 02 D o 7 2 40 A
P2 M FERON A B, F (1,29)=1.94,p=0.17, /&
FAOLE ERN AR E, F (2,58) =0.71, p = 0.50, i
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K2 BRIt (SEL)TE > 13 Br Be ERP S-F- 24 5]

Ja AL E ROV BE, F2, 58) = 1.98, p = 0.82, 1
S B AR HAEF B3 (FQ2, 58) = 4.57, p =
0.04), 5 Lo e A7 MG IX. 22 57 il 3 (p<<0.05), i 7E
2R A A i [X 25 5 3 (p>0..05), P4 51 R i J5 A7
H(F(2,58)=0.55p=047) L HEAE AR E ., ¥
140~230 ms B [H] B PN #EAT P2 PEUEERRIC, 55 PRI
Pk P2 VAR BT P REAS e 3, 25 R o Bk
IR I(M = 0.17, SD = 0.15) 2o P iR (M
=0.22,SD = 0.18)4, JFHZER B E t(29) = -0.78,
p=0.44,

P3 X 370~430 ms I [H] % 1) P3 V-3 @ 43 Hr

g Won, MR FERON B E, F(1,29) = 55.10,
p<0.001, Horh % 1 (5.3342.49 pv) B % & T 5 #
(2.52£1.09 pV), ZEA B RV 3, F(2,58) = 5.07,
p = 0.01, HAAMINLE (4.84+2.90 wV)IH KT 220
7 B (3.081.78 V) I i AT 2647 B (3.97+ 2.17 V),
HiTJe F B FRON A L E, F (2, 58) = 0.005, p = 0.95,
PSRRI 7 & A BEAEFIAN B3 F (2, 58) = 0.008,
p=0.93, MERIFZANENLEEARNLEE, F (@,
58) =0.50, p = 0. 61, ZeA i & IR A7 B 12 HAE
R, F4,116)=4.23,p=0.049, =HX[EHZH
YERA S, F (4, 116)=1.76,p=1.19,
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TS SRRV SCIBE: > RN IR i AR A9 P 1 25 57

511

Fz

& 3

THIR B EX

P2 7E 140~230 ms i} [A] & (%) °F- X5 38 g 1 47 o
S 224 AT AR, P2 MR I FR 0N 3 F(1,29) =
16.19, p<0.01, F£(5.93+3.05 uV)IEIEWA B KT L&
P (4.37+2.41 pv), 46 E(F(2,58) = 023, p =
0.64) IR 5 B (F(2,58) = 0.71, p = 0.4 ERW
AN, PRI A A E (F(2,58) = 0.001, p = 0.97)
B S5 (F(2,58) = 1.99, p = 0.17)3 HEAEHHA B
=, M. ARG E S E S BEAE AN B
(F(4,116) = 2.34, p = 0.11), # 140~230 ms i [a] &
WIEAT P2 JIERRIC, K38 A ZotE P2 YT IR I
TIPIREAR t K, 255 Bon B HEmg R =017,
SD = L.10)MZ AR R II(M = 0.19, SD = 0.42)2=
SAREE 1(29)=-0.05,p=0.97,

N2 N2 I 7E 230~320 ms s i) 7 A4 S 25 95 iR
AT T 250 M A, N2 PEBI ERON A B3, F(1,29)
0.04, p = 0.95; ZeAir B ERN AT, F(2,58) =
1.06, p = 0.36; HIJF & FR0V T, F(2,58) = 4.30,
p=0.04, HH FIX(-3.0842.18 pV).C [X(-3.02+2.03
VI IE R T P (-2.15+1.76 pV)IX AR, PE5)

N2

P3

IRBrEe, BALRL) ML (L) ERP SV EIIIRTE Fz 102 57

FZE A7 B (F(2,58) = 0.03, p = 0.87) Rl J5 i B AT
YEFIAN B3 (F(2,58) = 0.09, p = 0.91), =FHW
HAEMASZE, F@4,116) = 041, p = 0.66, ¥
230~320 ms W [A] 1] VAT N2 i 0EdRIC, MM
P N2 BT R AT AR A A 00, 45 5R Wos Pk
TIRBI(M = 0.27, SD = 0.02) B PR IIM =
0.34,SD =0.12), 2583, t(29) =2.18, p = 0.04,

P3/LPP 350 ms~700 ms I [i1] % - 241 % i 5
225 A, YERIEROV B, F (1, 29) = 42.56,
p<0.01, ZEA51 & ERN %, F (2,58) = 4.10, p =
0.02, £k {7 B (4.18£2.26 uV) K T 72
(3.25£2.00 uV)FIAM(3.09£1.79 uV). i hiE 3
BN B3, F(2,58) = 1.52, p=0.23, MBI Ze 4
H(F(2,58) = 0.23, p = 0.64)HIFT 5 1 & (F(2,58) =
0.05, p = 0.9 WA EAF YA 2 . = H WA HAR
ARG, F(4,116)=1.85,p=0.17,

P3/LPP P 1 2 B Bt (S 15 B B THAR BB x 2
PERNCR . ORI 22 as R, M E80 W, F
(1,29) = 6.01, p = 0.02, BB E50W B3, F
(1,29)=6.49,p=0.01, WHEZLHEAEMEE, F (1,29)
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=5.56, p = 0.02, H 55 Lot A 215 i B i 22 S A
2 (p>0.05), 1M 76 1B By B 1Y 22 5 i 3 (p<0.05);
2 AR S RN AR B B 22 5 I 35 (p<0.05), e HEAE
TH B B B A DR R (4.58+1.88 V) BH i K T 78 > 48t [y
BYR IR IR (2.31£1.35 uV), BHEIEB B 2ZREAN
I & (p>0.05).

4 e

ABETE H B, 50 L ETE e 5T AR
KIeE AR S M aissh 225 . Tk,
TERIR T B By, BAEAFAE AR P2 - ARIIAIE
DRHY N2 R, X 78 55 1 T B L e SR A PR
FIZEAF R (CS)MAR SR (US) Z [ IR &R, 1
BB R P3OBER, R LM
A BRI AR SO E R R R AR, i —
AR VR RENE T T MR S X R OG> o TR
HER, BN CS-US KEHK, B —FH
[ CS-no US M5CHK, FPEAER XX — e R
Bein, FEEERBAE SR AMEE R P2 PR, i

2P DU A e B O i — S R A ey, I RS A
T R BN IR R, A BB N X — 8 Y DG HK,
F LRIV T T KA P3/LPP IR, 5
Z TG L, ASBI 5T 2 0 S22 R IR ff 28
TE ST, 15 2 Lo A P AE [R) — B B A [R] st
()RR F R, XEAT AL T EILF R, A
PIAE— @ FE B b Al o0 AT A WF ST 45 2R 95 J5 i
TEM 5L JF BAERT AWFSR A SR -, X ERP 4%
A B35 I 2 ) N 1B 5o R T 4 g R g A —
FE TR o
41 KEEINEMMEIESR

KECFE T BB ) ERP A G 3] Al 49 76 B
TR VA PR I BT A P2 VAR AT R Y
N2 P . Wong SEHFSEE TE 2004 4F 1971 IE ERP A
FEHIN, P2 SO SR (CS) AR A5 1 ML (US)
ZIE) ) SCBRFREE . 1 Bernat 7E 2001 4EWFFE 48 H,
P2 W] DL N SRR A S (AL Sl B, X — 25 IR R T
1968 4E Shevrin A Fritzler BIWFFTH, X P2 B Il
PR, ARWFsE Y, US 7E CS HatpyR I H 38, +H
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TS SRRV SCIBE: > RN IR i AR A9 P 1 25 57 513

MTLL CS-US ZaWrE B, wT LAk P2 78
—EREHE BT A A EOR AR 25 )z A Y
KBRS MEBL, Horp P2 W AR SN 250 S5 s 1 3k
BE, P2 MR B0 S A ST B A B2 REAEBF5E Hh N2
I BN R R R S AR S ARG R B T A2 L )
I JEOCAF B, RIS M5 LA K ih 58 M 45 iod
A R IR B 45 (Barry, 2009; Zimmer & Demmel,
2000; Bledowski, Prvulovic, Goebel, Zanella, &
Linden, 2004), AHF5E N2 BYZE SR AT LAY, 54tk
AL, B e T S A BB AR R, W
BEPORAAFI B . 254 P2 N2 945 5K, ATk
R VAR DG 2 2T B S 7 A R B SO, AR B
T HYETRETR T MR S| CS-US ZIa Y 5CHK,
X ] GBS U3 TR B A% A5 2 1t B PR B B O IR 2 > 1
ZEESE

R Br Bt ERP MR AL RN, Lotk
BRMEHIE RN P3 K. Wong 55 (2004)WF5%
5NN P3 RIIRAE — R BN T AR A
Beea S 4 8, X 517 A\ (Begleiter & Platz, 1969;
Wong et al., 19945045 R —2, HEMRE KA
BRI U] P3O Ay HAR S 2y T i 5 2R, bt
B2 IVE B o I 2 ) 1) S R ik 2 BE BE o M Pauli A1
Roder (2008)HF5EIA A, P3 W] LSz 4 b S Bk 2
Ik ER e, DRGSR 3T, P3 I R ) e B 4
BCAT AR B IR 2 . AT T S5 E7E ERP H i 0] 1
g3 N2 F1 P2 RO HOR, T4 PENITE ERP A A%
53 P3N TR, FRATIN A B Be 5B P A& HEAE P3
FAFTE 22 AR AT RER AN Ty, TE QI o) By e I 2
PERR A Z NI, #E— PR S Ao ]
et T B R R AN CS Al US Z IS4,
IF HARFFI ] BT A o 458 SRR T i SR o g B
%) ERP 2ok g R, A5 3] 1 LA ) 2
RERZRIY T AEFN LA E R 2T 0 2251
42 HEMBHMEINES

BRI 5T (Bouton, 2002; Quirk, 2002; Rescorla,
2004; Quirk, Garcia, & Gonzéalez- Lima, 2006)1A°},
THIR Fr B b 2 Wi i O HKE 2 ~ B Be S fin A2 g, pliat e
VIWr Z BTy CS-US KHk=: >, EHTHY CS-no US
A CHR A, X —id B2 AR KA, T EIA
IR . AR YE IR A& ERPHF 5% P (Driver,
Vuilleumier, Eimer, & Rees, 2001; Pizzagalli, Greischar,
& Davidson, 2003), A4 P1., P2 %5 vt i 4 1A 3R
THIRHr By AL 2 #2 o i TR R A A
Hl, [ER TR RS R4 5, X TIHIB A ERP L

RS R AN AR A . ASBiF s b, TH IR L 55 1
BaWRIHETE RN P2 JE., X—45H8EK, 5
P AT BB A L BT R R0 i AR Ak AR SO, B U
T M AT fig o R A 28 v BB i G BIE A H B, JFAE
X — b R R T 2 BRI

AT UEABOR I W AT T O A 2], FRATX
LT 0 35 5 B I R — B T B B B RN T AR B B Y
P3/LPP H{J3, 3X— o3 7E AL AY OGIK 7 > B 58 v
BN — R b RO T g 2 I AR R
(Pizzagalli et al., 2003; Wong et al., 2004), Z55& B,
P3/LPP IR A W i B Be sy, B 1R By Be
M TE 53 B R T 2 B B B, 3 AT A B S #aa
THTE O N W OCHR 2R ), T B AT 2.0 BT
U5, [RIES U B B AR S BT oA R, JEARHERR T
W] A B R 2 A kS PR 22 5 o An R B Dk 2 5]
g R R 22 5, kB SRR P3
W WE AT B s N A, THIR B B R i/ T
SR BB R . S3Ah, TRy P3/LPP B IRAE
THIR B B 22 5 o 2T > WL B i 3, =X — T
T UE B A7 7E B D) ) SR IBe 2 2] o i B R R
K P3/LPP g, FRATIHTEIE R B, 2ok
R T SE R O 2], [RIEE ZRTE CS-US &Kk
2 RPUHIR, FRE AR A LA YEE 2R, XAl
FE B R A T M TS SO0 55 M R 2 M B ) A AE )
2SR, BVERENS T AT 0 v A B7PE T S A SE
TERF X VIR 77 A Ry, IR A e T 2 i ¢
5, LoV DA 0 S0 AR 7 A SO, A I A
M SO T AR AT S5 AT 2 1 SR s T 2 155 ),
PR, BA— @G 8 Emmrk, Eikfr
HIR v, RIS 20 T Lotk nT RER B T &
B, N REFEIRIT R T, BRI AL 22 AR
SRR T — s W HLR KA

5 #Eip

AR A Z T ERT TR TS
PR I L PR AR 5 R DG 2 ) R AR 2o A v i 22 7
S 25, JIF H LIRS Rl E R N &R A5 B 5 &
PR FE [ — B B 118 A [i) s i 2 B S ] A e 2235 B -
TE S S FITH IR By B, ERP ] A N2 1 P2
TR RV R S g P i) 2 S e B B 43 P3 AT LPP i
TR PE S 22 5, SN T B A Lo MRl 220 Bh 25 S 1
Btk TERT AR YRR L, 25 G ARG M I B
Ao FL S, FRATTIA A 7 MR 5 A9 SGIE24 ) Fii IR
AR AR TR, NEERRLish i BHAS)



514 i Bt}

EE ¢

46 4

AR L PEMETH R X — ] B S5 98, AN TR e 2t
P B[R] B 2235 3 22 5% . ERP 035 SRy
>J FTH 1B R JRE 1 7 X B 6 AR AT SR 5 A I Y
FEMEARDY, XTI ST, BRI R
VR HE 75 Sy ST o ) S M R T RE TS 2R — 20
NI S 2

Albert, J., Lopez-Martin, S., & Carretié, L. (2010). Emotional
context modulates response inhibition: Neural and
behavioral data. Neuroimage, 49(1), 914-921.

Barker, J. M., & Galea, L. A. M. (2010). Males show stronger
contextual fear conditioning than females after context
pre-exposure. Physiology & Behavior, 99, 82-90.

Barry, R. J. (2009). Evoked activity and EEG phase-resetting
in the genesis of auditory Go/NoGo ERPs. Biological
Psychology, 80, 292-299.

Beck, K. D., Brennan, F. X., & Servatius, R. J. (2002). Effects
of stress on nonassociative learning processes in male and
female rats. Integrative Physiological and Behavioral
Science, 37(2), 128-139.

Begleiter, H., & Platz, A. (1969). Evoked potentials:
Modifications by classical conditioning. Science, 166,
769-771.

Bledowski, C., Prvulovic, D., Goebel, R., Zanella, F. E., &
Linden, D. E. J. (2004). Attentional systems in target and
distractor processing: A combined ERP and fMRI study.
Neurolmage, 22, 530-540.

Bouton, M. E. (2002). Context, ambiguity, and unlearning:
Sources of relapse after behavioral extinction. Biological
Psychiatry, 52, 976-986.

Bouton, M. E., Garcia-Gutiérrez, A., Zilski, J., & Moody, E. W.
(2006). Extinction in multiple contexts does not necessarily
make extinction less vulnerable to relapse. Behaviour
Research and Therapy, 44, 983-994.

Davis, M., Walker, D. L., & Myers, K. M. (2003). Role of the
amygdala in fear extinction measured with potentiated
startle. Annals of the New York Academy Science, 985,
218-232.

Driver, J., Vuilleumier, P., Eimer, M., & Rees, G. (2001).
Functional magnetic resonance imaging and evoked
potential correlates of conscious and unconscious vision in
parietal extinction patients. Neurolmage, 14, S68—S75.

Esteves, F., Dimberg, U., & Ohman, A. (1994). Automatically
elicited fear: Conditioned skin conductance responses to
masked facial expressions. Cognition and Emotion, 8, 393—
413.

Esteves, F., Parra, C., Dimberg, U., & Ohman, A. (1994).
Nonconscious associative learning: Pavlovian conditioning
of skin conductance responses to masked fear-relevant
facial stimuli. Psychophysiology, 31, 375-385.

Harris, J. B. (2005). Differential conditioning of alpha
amplitude: A fresh look at an old phenomenon. Clinical
Neurophysiology, 116, 1433-1443.

Kim, J. H., & Richardson, R. (2009). New findings on
extinction of conditioned fear early in development:
Theoretical and clinical implications. Biological Psychiatry,
67,297-303.

Kim, J. J, & Jung, M. W. (2006). Neural circuits and

mechanisms involved in Pavlovian fear conditioning: A
critical review. Neuroscience and Biobehavioral Reviews,
30, 188-202.

LeDoux, J. E. (2000). Emotion circuits in the brain. Annual
Review of Neuroscience, 23, 155-184.

Maren, S. (2001). Neurobiology of Pavlovian fear
conditioning. Annual Review of Neuroscience, 24, 897-931.

Neumann, D. L., & Kitlertsirivatana, E. (2010). Exposure to a
novel context after extinction causes a renewal of
extinguished conditioned responses: Implications for the
treatment of fear. Behaviour Research and Therapy, 48,
565-570.

Ohman, A., & Soares, J. J. F. (1993). On the automatic nature
of phobic fear: conditioned electrodermal responses to
masked fear-relevant stimuli. Journal of Abnormal
Psychology, 102, 121-132.

Ohman, A., & Soares, J. J. F. (1994). Unconscious anxiety:
Phobic responses to masked stimuli. Journal of Abnormal
Psychology, 103, 231-240.

Pauli, W. M., & Rdder, B. (2008). Emotional salience changes
the focus of spatial attention. Brain Research, 1214,
94-104.

Pizzagalli, D. A., Greischar, L. L., & Davidson, R. G. (2003).
Spatio-temporal dynamics of brain mechanisms in aversive
classical conditioning: High-density event-related potential
and brain electrical tomography analyses.
Neuropsychologia, 41, 184-194.

Quirk, G. J. (2002). Memory for extinction of conditioned fear
is longlasting and persists following spontaneous recovery.
Learning and Memory, 9, 402-407.

Quirk, G. J., Garcia, R., & Gonzalez-Lima, F. (2006).
Prefrontal mechanisms in extinction of conditioned fear.
Biological Psychiatry, 60, 337-343.

Rescorla, R. A. (2004). Spontaneous recovery. Learning and
Memory, 11, 501-509.

Shanks, D. R., & St John, M. F. (1994). Characteristics of
dissociable human learning systems. Behavioral and Brain
Sciences, 17, 367-395.

Shevrin, H., & Fritzler, D. E. (1968). Visual evoked response
correlates of unconscious mental processes. Science, 161,
295-298.

Spence, K. W., & Spence, J. T. (1966). Sex and anxiety
differences in eyelid conditioning. Psychological Bulletin,
65, 137-142.

Stark, R., Wolf, O. T., Tabbert, K., Kagerer, S., Zimmermann,
M., Kirsch, P.,... Vaitl, D. (2006). Influence of the stress
hormone cortisol on fear conditioning in humans: Evidence
for sex differences in the response of the prefrontal cortex.
Neuroimage, 32, 1290—1298.

Wong, P. S., Bernat, E., Bunce, S., & Shevrin, H. (1997).
Brain indices of nonconscious associative learning.
Consciousness and Cognition, 6, 519-544.

Wong, P. S., Bernat, E., Snodgrass, M., & Shevrin, H. (2004).
Event-related brain correlates of associative learning
without awareness. International Journal of
Psychophysiology, 53, 217-231.

Wong, P. S., Shevrin, H., & Williams, W. J. (1994). Conscious
and nonconscious processes: an ERP index of an
anticipatory response in a conditioning paradigm using
visually masked stimuli. Psychophysiology, 31, 87-101.

Zimmer, H., & Demmel, R. (2000). Habituation and laterality
of orienting processes as reflected by slow negative waves.
Biological Psychology, 53, 161-176.



4 1 N RS SRPEMERY SIS > R IR i AR A 1 25 57 515

Conditioned Acquisition and Extinction Modulates in Men and Women:
Event-related Potential Research

SUN Nan'; ZhENG Xifu?

(‘Department of Psychology, Guangzhou University, Guangzhou 510006, China)
(*> School of Psychology, South China Normal University, Guangzhou 510631, China)

Abstract

Gender differences in response to conditioned acquisition and extinction were observed in previous studies.
The possible reasons for these differences might be the different strategies and modulations applied on males
and females. Event related potentials have been used to quantify the conditioned acquisition and conditioned
extinction of late recently. In this study, the event related potentials associated with sex differences in the
acquisition and extinction of conditioned negative context were measured.

Fifteen man with age and weight matched women were enrolled in this study. The present research
consisted of three experimental phases of memory: habituation phase, acquisition phase and extinction phase. In
the habituation phase, there are three negative context pictures as conditioned stimuli (CS). Participants were
asked to attractively view the three pictures. In the acquisition phase, there was a neutral tone (as the
unconditioned stimuli, US) signal appeared at the end of the presentations of negative context pictures.
Participants were instructed to press a button as soon as possible when the tone emerged. Then they would go to
the next trail. In extinction phase, the neutral tones were extinguished. Participants were instructed to press a
button as soon as possible when hearing the tone and not press any button when hearing nothing.

ERP analyses showed that shorter P2 latency and more N2 modulate in men than in women, whereas more
P3 modulate in women than in men in habituation phase. The results suggested that men might probe the CS-US
conditional acquisition faster than women. It indicated that women might be more difficult to get rid of the
influence of negative context than men. In extinction phase, results showed attenuated P2 amplitude and larger
P3/LPP amplitude in women than in men. The results showed that women might detect the extinction process
slower and allocate more attention resources in the extinction process than men. Combined with the results of
the two stages, the differences between men and women in the conditioned acquisition and extinction processes
may be underlaid very complicated cognitive processes. The findings in this study extends our knowledge from
previous behavioral studies in this field and shed light on the neural associates of the gender differences in the

cognitive and emotional processes.

Key words negative context; conditioned acquisition; conditioned extinction; gender differences; event-related

potentials



