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SRR, 75 58 2T 15 )5 AR A0 A0 S0 32 R AR ) 2% MR IR RO 5 e, O a2 FHPPAN PR 25 AR A TR
ZEAF R ITAG B PR HILED o &5 RRH] . TR B Be, BRI 2% P B i S0y 35 AR TP 4. R
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08 M AR | KR AR ZU RN B 5 0 BRI,
M3 30008 2218 25 B i 1) & A=, g 45 s g D s 1
(post traumatic stress disorder, PTSD)%E, 21 %4
B fig 1 S SRR 2 — BN E, PR AR A R VA R 1Y
I EA KA R A o 457124 (conditioned
fear) A BT L T (U HT I R SRR U 5, R R 2
I A PRE . MR SR R R Y S A
R FEIX— BRI Y rh SRR A ATk kg DO R R
ZAFH)#, unconditioned stimulus, US, WiHL )5
AP I (S5 310, conditioned stimulus, CS, U0%T
ot A BRI ) AT R 45 DL L )1 25 (CS-US),
LG, CS 2 & 5% P RY 5 2 M (conditioned
response, CR), SEAMVE 15, Sk, Wk CS &
U S PR AR DE AL US (CS/no-US), SERiT~131%F CS
(S5 1 PRV R S R 23 Wi Ok, BRI 2 28 29 75 i 2
15 AT IR (Davis, Walker, & Myers, 2003)., 3L T 2LE
TR 1Y ZR 87 6T PTSD %515 45 e i B 384 116
PR, BAmE SR L. MRV TEER I/,
FFCAC A R BRI IR G2 R A

e H i: 2014-04-16

S B T | B S C b N R A e I A 1 e N G R (|

{E(Bouton, 2002; Rescorla, 2004), FHH 354, a4+
ROZE B T 18 25 1Y #2315 (Bouton, Garcia-Gutierrez,
Zilski, & Moody, 2006; Herry, Ciocchi, Senn, Demmou,
Miiller, & Liithi, 2008; Herry et al., 2010), Hitt, i4F
K, AT fE S AR ERMETIR, I S5 i 2R 5 T
ERCRZ RNV 2 A8 iR, o HETT IS A
AT, XA HERURE R Y US VR B il Rea
PARNL AL s — UL AT Sk 250 S I 1 52 JB o T i
CS Fil CR HJ—Fp A=A RERRZE, US {UE )13 /e ¥)
SIE CR, AR HEST J& CS HAEEL I CR 1Y
AR, JFARTRERTE US; 53— sl 55 I
I FEE CS 5 USTE AL BRIRZ,, CS 51 CR 1Y
BT US BUE, US MM is B2 CR
(Mackintosh, 1983; Hall, 2002; Delamater & Oakeshott,
2007). A T B UEX B R ELS WS, A ASEE T —Fh
B LI ——US FIPAG, RIFE 215 454 S0
Ja, BRI US i, SURHYIERE, S G
%% CR HJ7Z2{k(Rescorla, 1973; Delamater & Lolordo,
1991; Peter, 2003), H i, US H3PME FEE M E T US
) SR 38 B A AR, 43 A U'S iR B [ A1 (devaluation)
1 US 38 2 3458 (inflation) B Fp =X . (] US FIF
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RS L5 R . US SRBEREAR, 28 0FAl I Xt
CS WY ZAPEIN AT 8/l T US 38 BEHE 58, CS 1Y
SAF IR AT R BE 2 3 i (Rescorla, 1973; Rescorla,
1974), Christine 1 Stephen (2008) 1B 5% & FL/)N K,
TERMR 1 1y BN R 5 A R B i US REPPAL 2K
B o Z 5 AEARA L 25 AR T LA B AR Al e 2% A4
sy scmh, AT US I LN FALE
(Parkinson, Roberts, Everitt, & Di Ciano, 2005;
Delamater, Campese, LoLordo, & Sclafani, 2006;
Dwyer, 2005), iX $EAfF 5T 45 R L B CR T fE US 2 #5
IF % B i AR T e A AR Ak, TIESE T US FESRAF
PRSI Wb i AR

NP, ST US FEPPAL 08 Xt 4141
R VEF, White Fll Davey (1989)84 SR 3 3 35 5K
HARHATUIGE, TEJAFH B, 1 m 4 R4 ) 4H 44 5%
F 65 dB IR A Er S US; FIPA B B2 3 US,
WESRALRY US 3REEZETTIA 115 dB, $EHl41H) US
SRPEEDRFFANE; BJS S#E AR B, 45 R K] 1Y
52 CS 51 &k B9 B2 BB (skin conductance
response, SCR)W. 3 THEHI4 . 1EIL S0 LAl |,
de Jong, Murris Fll Merckelbach (1996)7£ 3256 HH 5| A
T US EMHUIEX — TP PERE bR, B
T AR S5 IE : B4 CS SR SCR ]
HESARE, MERAX T CS+5 CS— W
WM 2 22 0 3 KTl 2, RIS s 2% CS+AY 30
THUA(E T 5 . Peter (2003)7F T 4% 20 10 Fl i) 3222 > 1
G T s i B e O 2 N S R G 1 2 R 7 2
SRR FEFWHIEF SCR MMM AR IR L
YIRE WL EE ) BEPTAL 8400 . Hosoba, Iwanaga, & Seiwa
(2001) X G| A CS &AM Byl e b5, Lo A . US
948 E 14 58 B AR AT 25 B el B /s U B SCR, H
AR BER M CS % (Hosoba et al., 2001), A58 &
KA LA US HIPAEXT CS PRGN 152
e 55 A~ A X6 - 2R 2 75 2k R v i Ve SO Y
PHFR A & (Anne & Klaus, 2011; Hiitter, Sweldens,

Stahl, Unkelbach, & Klauer, 2012), [ iR 5256 31551,

155 US FIFAT AL RE S AT R0 5% W 45 14 Ak S0,
(7] s 10, 52 M 2 AL S 7 %) A B s, (LA 5 i) ) 2080 SR
KA bR S, BIAELE RN AR AR 143 85 . XFik, Wt
FEHEIE (dual theory) A 551 S W I B AY 2 2] i 72
HEETEPIRIORIR 152 2] RGE, BIAM 2% >0 Rl Bay:
>, US FWMHIEACRAAXS CS-US BRZh iy 4 b
o) i AR, M SCR AR Y M2 A4 P B ) 25 47 S i
A9 >J15(Bechara, Tranel, Damasio, Adolphs, Rockland,

& Damasio, 1995; Clark & Squire, 1998; Manns,
Clark, & Squire, 2001; Knight, Nguyen, & Bandettini,
2003; Schultz & Helmstetter, 2010; Balderston &
Helmstetter, 2010), Schultz 25 A (2013)7E S 2L
A SEEE A US FIPAGYE IR T 3G AR B
Wo MATRA US M B FIFEAGE, E58—
rh R FH B ZH A il 20 Y 4R B) i3, D > A5 )5 iF
17 US PRI, BEARHSEToR BRI Ry sy, s
) 2L ) P R BN S e D SR T 5 2 R 4
Ml ZH 2 Rl T, Vel 35647 US FEAl, 1
SR ZH AT O BE G R L, TR 2H 2 5 Y H i o
FELRFEAAS , Bifi 5 AT 28 3 MR B 25 S iz
M, 25 A& : CS 1B LI SCR, FEARL B 5 21
HERHS AR SR, (B2 US FUE2ZE A
W3, PR N FE BRI AE 7325 (Schultz, Balderston,
Geiger, & Helmstetter, 2013),

HIAT L, US FRPPAL 2520 1 4R
N US BREEHER, ShnamRH I N ; US 58 B R,
S BB RME S B o AR US FEPPAL 500 3 22
£ TP AE SRV D AR5 A9 B, X RN PEAG 2
SN 2 19 RVR I R i AR R AR R e W 7 2 S AT L
ARPEHETHIRIE? FIRE A WIIETE US SRR
VA B B, 17 D-PR22 2 IRAb 3, 2550 K I — 454k
REASAE E A A28 A TR (Richardson, Ledgerwood,
& Cranney, 2004; Ledgerwood, Richardson, & Cranney,
2005), {HIZWFFEARXS WAL S US FIFAL BIFT
PRAESEAT 03 o [R5 IR AE >0 A5 3 B B A A A
AN [) 28R SN R AR ) 1 73 B AR, SR T X T 00
ROV B I (R 3p2PE, BITE T IR B B &5 RERR 2L 00 2
WATEAE . BT, AWF50R T E USRI SCR
5 4 s ok D 2 9 1R I 2 AR v B A% VR )
B, Xt US FIEAG I 1R o A R AR 45 e i
AT HEISE, [HBTEAE US FPAG7E B VI ot 72
HUE RS2 SCR 5 3 UL F I 3 9 52 1 6 e
e . Si5h, WISEE I, US HITAh i US 53
FEARAE ] CS MR PEAS, MM SCR (Baeyens,
Eelen, Van den Bergh, & Crombez, 2001; Walther,
Gawronski, Blank, & Langer, 2009), FtDI7ESZE:
FATRAVEM EAAHER], Sl iiE US 51k
5 CSHMZ MM R, #—PH0T US A TE %
PR R 7 AL

2 ik
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I, SEESSERUG AT — R, SCERHTAE T NG
W&o SmEEss w590 ) sl iE ) 1,
TCWT 1Rt JCHRARBENG SO #h i . gl B AL
SyBiE ARRARAL AR 4. 4 28 h T A B 5
SR SEHEAT IE AR ARAE, TEEAE st s R, o
R 31 4, HAP AL 16 N(B 4 6 N), kil
15 NCBA 5 N), 4E#E 18~22 % (M = 19.81, SD =
1.69) o 2K HIR A -4 o £ 1 i 3R (STAD) XS P 2H 9 i
AT, 450 AR A fil 2 AE RS AR T (r = 0.99)
FRR AR R (1 = 0.82) F TR .3 22 5 (p > 0.05)
2.2 KIprml

AR S5 R TP AN JUART AR Sy 25 44 18 (CS),
3R KA IE T TE MR = M8, PASEIE A Al
AP FE R, T @, SBHE Y 8000 ms, Hi
— AU BB A AR G 2 & e BRBE US, R
fE CS+; 73— MR ZOR 2 BRBE US, FRIE CS—. K
A JUART EE FEAS R K ] A 52 i, FESC 56 rp,
Pl Ul B A AR R A3 722 CS+. 5% Jackson,
Payne, Nadel il Jacobs(2006) W55, A 5256 K FH &
NBIRMFEAE R US Kifs Kol i B i g 28, 7 &
BE [ A 25 U M = 2.04, SD = 0.89; M
JEE M = 7.60, SD = 1.08), FF£ERF[E]2A 1000 ms, 5L
¥ rp R LAY A SR 100 dB. 60 dB PN IKF .
2.3 MEIEFR
231 US EWFHAE

MRS CS HMBLE, 78 CS L7 BRI SCAR
TR HI T LA P S B AT REE, R O DK g S B
1~9 Z [ 9 4, ZEoRpHE IR [ & R rT
BEMEERE: 1 AR BE, 9 REM AT HE,

1000 ms

232 FHHBERMN

i Spirit NeXus-10 B A= Y10 S#AL R G0 5%
By B kB Ky Ag/AgCl LA A3 51 4 78 Bl ik A2
B MIC AR Rt I8 b, WO e AR H I R
I GSR100C AHe i S B2 L, SREEZN 120 Hz,
i RAR W A R AT R e ab B, X TR R
B CS IHT 5000 ms B P - YEAE I FL L AH,
FIRFiCSE CS S3 8000 ms B PN A e K AH, P&
Z 2R CS i & W) B2 FL{E(Orr et al., 2000; Milad, Orr,
Pitman, & Rauch, 2005; Pineles, Orr, & Orr, 2009;
Schultz et al., 2013),
2.3.3 CS it

AT, AE . G EDEIRE,
BERWOAXT CS BYMIPLRE AT ITE o PR B A
ARAER(DZERE ()", 721X — 6 N #lii
A B AR AR T E
24 ZRHERF

SRAFPERMEAT 55 v, BT A i R &1 0 3 ik
Eprime-1.2 ZmfEEM, HIEEMEM L+, BIRT
[k 1000 ms, AL G S CS, SPATE] A 8000 ms,
Bt 5 PR BE— R A, R ORI T 1-9 AR
SO KT US B AT R, i JE BREE US 30 1 5%,
I E A 1000 ms (AN 1 Fr7R) . UK R A9 [E]
FAITI) M 16~20 s (Schultz et al., 2013), CS
YT LAMERENLE 7 2w HE, LIRS CS A i
SR DL EEE I, SFFRUEAL S5 R 1
PEAR L THIR AR B . BRI AT, sl E
XS g BRI AT W RS, BB B CS+HAI
CS-HJEI 3 K. Zhd5tse, Bk A 130 B .
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BB CS+5 US VLR 2, CS-J5NA H
B US, CS+AI CS-HH L 8 ¥k, BRATL AT il 2 >
o B e et lR], US Y954 100 dB (2RI 7

FEPEAE B BE . I 15B BESh R 2 I E A T REAS G
Bt. ZH Schultz 5 A Q013)MIHFFE, FHPEAL BB
US Sl 3 3 vk, Hf 2 BRI 6 7R Y
BEWLH US BFEiRE 25, BG4 US 35 %
J 60 dB, TiEHIZH US 58EEA N 100 dB.

THIBB B PG B B R #EATHIR B BE . 7ETH
BETEL, [EB CS, AEHL US, CS+HHI CS-HH
12 1%,

3 4

3.1 EWMHE

XF 5 AR B B iR, DURIE R AL (CS+
CSHFRKR (I B BE 8 /K, THIERBYEE 12 47K )
R PR, AL (AR AL /4 1 4 by ik ) PR 2R
AR Bt Ty 2250 HT

TEIAFH B, RIS AI FRON B, F(1,29) =
85.90, p < 0.001, 5> = 0.74; XU W R0 B2,
F(7,203) =3.77, p < 0.005, #* = 0.45; FE I F1
WINAEHAEM B3, F(7,203) = 26.73, p < 0.001, #* =
0.90, Hl CS+HI CS—= [a] fity == XL THUHA L 1) 25 57 4 )
155 W 2 R T AT, SRR SIS T A
5, 2 FR. HBERN AL, F(1,29) = 1.05,
p > 0.05; il #2 BF 4 50 A0 32 BAE R OA B3,
F(1,29) = 0.249, p = 0.62, FKWML K FEARTF
TE W E 22 5

TETHIR BB, BB AI Y FRN B E, F(1,29) =
18.90, p < 0.001, #* = 0.39; KK FE RV 53,
F(11,319) = 59.07, p < 0.001, * = 0.97; HI3E AN
WKL BEAE B2, F(11,319) = 5.96, p < 0.001,

n*=0.69, WK 2R, B CS+ATCS—2 [a] 3 UL i Y]
1B 1Y 22 S e IR B B I/ TIH IR w04, Rk
AT T RCENATEIR o 2O AN AN B, F(1,29) =
0.053, p = 0.82; HIFAEAIFIAL N 0L BEAEHA W
¥, F(1,29) = 0.079, p = 0.78, UiHIBZH AT CS Y
HIBANEER EMWES
32 KHHERM

XTI A AR B B B, DLRIE R R (CS+
CS—)FHRW (5B B: 8 1N/, THIRBYE: 12 4K
) Rl N R ER, ) (BRI 2H /42 i 20 S ik el
PRI 2R 1l el 5 Tty 22 43 o

FEE WL RERW, 10 B, RS A
TN B3, F(1,29) = 8.78, p < 0.01, #* = 0.23; ik
W 3008 3, F(7,203) = 3.28, p < 0.005, #* = 0.11;
HHAZEAEHAN R, F(7,203)=1.44, p=0.19, 40
Kl 3 oo PR B ik L 3 S A AE 2T A0, )
B B T LANR K CS+AY SCRAA ¥4 TR, (EH
PR TR ATIAR 102, U IR CSHhER R
P CS—HEmRME Y . HN SCR W] LLE
th, B S S AR Y o A RO AS
F(F(1,29) = 1.06, p = 0.31), HIFLSERIFNLH 51958
HAEFWA B3EF1,29) < 1), W& 3 i, FURKE
R 54 ZH%F CS+M CS—A5 4284481 S b I AN A7 7
W EMZES

FETHIR BB, IR SRR M e A, RS AL )
TRV B, F(1,29)=6.128, p < 0.05, #* = 0.17; iR
W ERON 2, F(11,319) = 3.92, p < 0.001, * =
0.12; HIBERAFAR A BRI B3, F(11,319) =
3.538, p < 0.001, * =0.11, B} CS+F1 CS—=[i] SCR
122 S AE I IR B B S 91/ TIH AR By BOF aR s, Ui ]
BT TR . A RN B3, F(1,29) =
5.18, p<0.05, * = 0.15: FHIRR AR AN K,

9- —o— [BIRHCSt —o— BHERACS- —a—HICSH —a—dEHIHCS-
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1.2 4 —o— B CS+

—o— ERACS-

—a— PR CS+

—a— P HI4HCS-

R ’
02 Al A2 A3 A4 A5 A6 A7\@8

T T T T T T T T T T ‘v\e 1
El E2 E3 E4 E5 E6 E7 E8 E9 E10 Ell1 El12
R

F 3 KBB4 Mgl SCR #7221k
VE: BRARZLAE S AL E ST AR B . MR BB CS+/CS—TE AR 1Y SCR, A1-A8 33 BEY 8 AMatik, B1-E12 JoiiB BB 12

AR

FEARZEXT CS By SCR AL T4 il 41 o IR 1K
AP =HNELZHEAE R, F(11,319) =4.56, p < 0.05,
n? = 0.10, 43 B HECE R BAT AT AT A1, 7E CS+K
Tk ARSI BEAER R, F(11,319) = 3.93,
p<0.001, 5 =0.12, ROREARLE AT EbFs il 4 Bt i v st
ATXF CS+AY SCRAZAL TR, i BRI 2H T 1R 1Y)
B RS T, BRI CS+Y SCR A &
FAR TR, F(1,29) = 6.03, p < 0.05, * = 0.17, i
AHREARATH IR RO B4, F CS—KF L X SCR 74
BHEE LR EZESR, F(11,319) = 1.43, p = 0.16, {H}&
AR VIR R P R X CS-1Y SCR KT
B4, F(1,29)=3.32, p=0.07, ” = 0.10,
33 MIMTE

AR A . BEIEAG S DLROH IR IS YA B
[ B 43 %t CS BEAT8 M PERE, AR~ At ] B A %
I AT ) 42 Y (CS+/CS—) Fl 2 591 (AP 2L /4 sk )
{14) E 52 00y 22 3 M0 o

TEJISHT, BT BRI AL (F(1,29) = 1.09,
p=031), A FER(F(1,29) =091, p=0.41)LI K
W 2 BAE AN 1835 (F(1,29) = 0.09, p = 0.77),

e, A RN W, F(1,29) =
23.98, p < 0.001, n* = 0.45, FHPELXT CS+AYELAH
PEE T, A FERON(F(1,29) < )45
R 22 EAEF(F(1,29) < DIIAREE, £
PIZH I AAETE i 22 5

FEFIHAG S, 4 FRN % R, F(1,29) =
3.94, p=0.057, 5" = 0.12, AR TFEHl4H, FFRARLX)
BN P T IEE, 7 CS+ R 255 3 (1(29) =
2.58, p <0.05), 7E CS—_L Ak F| g FEH MK (1(29) =
0.22), WK 4. Bil US FIPAEA A A T CS+
()RR o

TEWIRJE, BT CS MR PEAk IS A 5%

m PR O &

7]

JpCcs+  JBCS+  HIMECSH IHIBCS+

K 4 [FRAGLH AN L% CS+HRIEN BFE &
e B 1-9 FHIXF CSHTE B M BE MR 2 5

BMMITE MRARERIREH)
R T N N )

IE(F(1,29) =2.25, p = 0.14) . £ 5 EXUN(F(1,29) < 1)
LA 5 RIS HARI(F(1,29) < DIgZESA
B, BRI IR T X CSHRY M AT

4 e

AFFGEUE T US FEARFRTAl X 5% F MR
R, JERIEERT T X Rl m i AE AL . 25
R B, B SiH4ix CS 130
TIE FT SCR #)JC i F M 22 55 TR B, WIZH4E
F O THIA(E - X CS+AYTH IR TG B 3 22 5, {3 SCR
TAAE W E MR, FRARA XS CS+ SCR B FH K T4%
il 2H, SZ+F Schultz 45 A (2013)AY LI AF 5T, [RIAF R
UEWT US FRARFE AL A 202 R E s 0 IR, H
SEFEMHEE SCR 7ETHIR BB FR L4y 5 .
ARG R T US FEARFR AL X PPAN P 25 VR
MISEI . Z83d US FFAS, FRARZLNT CS+HRUNIT
FEANR T4 T e, X 5HXT SCR AR
H—2.

AW FEAT ) US 58 B2 AR AR PP AL 7E I R I Zhod
PR AR T AR TR o T AR 4%
R A I VE L, Gottfried Al Dolan (2004)
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FELT US BESRPRIPAR X 0 WL5E DROB S AR T
HOHIR 2= S W52, A US H5RZH Y CS DO
FEPEAY 3 i AR AL, X CS+AY sy o A BH i i
R, ZRCATEHIR BB, US #5841 A9 CSHRTE T —
P TR Y HL R B BB Y US DO, M4k
T CS BMARMY . TEARMTEH, FET IR AR
HIMZE R R B, US BEAK - PEAL A 2SS T CS+AY
AR, Bt US BR(RPRPAL, dEd eI
FrBeCIE XS CSHRMERL M BN, CS+HEHRRL
M I 25 AR, [T Walther 25 A (2009)8F5% & 31, US
FEPEA B IRl AR e v, RIVBEE IR E K, US 38R
AT CS AR 7= A I e R R 2 1, PR A
BTARHIAL, FRARLLR) CS+R2ME LM FRATAE TSR By
BHA RS0 HAHIBYIZR CS+HARERBE US, X
oAl T CS+RYARRMART, DT A R AR
N JRIERAREIR . S — T, EAVIRA
B US FEPAACRESS 5| k2 H S 284k, I8 fE
s A 1 2LUE 0 12 (Debiec, Diaz-Mataix, Bush,
Doyeére, & Ledoux, 2010), IF AFEASZEG H, 7ETHIR
IR ZHi 52 AR SR, T BRI 1 7E 15 B B
CILE B RMEICZ o et AL BRSNS A 1Y
MR 1O T 4 OB 5 2 I R AR E AR
A, WG —BOp B ILIE By BOA BEAT LLAERE, 7E
I B B AR %S 5 22 TR BB SR, NN AT fE e 5
(rewrite) Bl i B (erase) Jii A7 #9114 (Nader, Schafe, &
Ledoux, 2000; Walker, Brakefield, Hobson, & Stickgold,
2003; Duvarci & Nader, 2004). A DL 24 2 {43 4
(R 5R BE ARSI, AT RES T A ZYEACIZ R,
THRARCAZ R F LI, 5 RS — R ATH IR 1k
AHEAEH], TR 1 R E SO T IR o
TEAM R il LBl & i US FIEAL, BRI TE
TFIR Hr BOW CS+% SCR B WAL TR 4, T 32 0L 781
WE WA AE e 22 5, RO S 46 b o] A7 7E
I, AR5 ETAWEIE & — S8 (Schultz et al.,
2013; Balderston & Helmstetter, 2010; Klucken,
Schweckendiek, Merz, Vaitl, & Stark, 2013), [f] 7
AT BRATTIE KB, X T o B RN, ELAT I [ 57 22
Pk, EITEREAS IR B Be — EHp 20 B, ¥R THTA
MIRFFEEE R, SCR 7 AGE R BIE . BUS R IA N,
AR 215 S5 A B TR AR AE AP 2R ) N IR
2] WA 2] s AR, pR OO R T RS [E] TR R
gt, HI CS-US BR45 I BRA T IC 12 5 22 E S vy i 7
P18 42 (Knight et al., 2003; Schultz & Helmstetter,
2010; Balderston & Helmstetter, 2010), == XL T (&

5 SCR RNV B HE bR, MR fA BE S e 1 2%
PR 215 5 IHIR iy ) ieAZad o Horp 320
P FZAGRAAXT T CS-US BRZ5 P RCHY A1
ok AR, R SRR TN RN IR A YO Rz, P
BUARAFPERME AR S5 1012, 1T SCR MR ZUVEE
MR )RR, Ry 2 ME B sk RiAn A4
BRI, T R 5N B FE P 124 (Knight et al.,
2003; Balderston & Helmstetter, 2010; Schultz et al.,
2013) 3 PRI R o0 4 T AN R AR X, A 3
BEM TS, EHEFEEN TR &, R
AT AL A AR 285 SN 1 I RN 2 ik vh R 45
SR, T D 0 MR IC 2 5 LI Y R 2 B il
(Maren, 2001; Rodrigues, Schafe, & LeDoux, 2004;
Kim & Jung, 2006; Milad et al., 2009; Soeter & Kindt,
2010); [ if X i 458 £ 95 N B9 AF 58 & B, A A= A% 40
it NRERZIE R CS-US Z A pyBess, (HERRE
PEATRYE S B ek E A5 B9 A CS+FI
CS—RERSTE AR (% SCR, {HJE A REHLf# CS-US =
[6] i% VT it >¢ & (LaBar & Cabeza, 2006; Sevenster,
Beckers, & Kindt, 2012; Schiller & Phelps, 2011). H
WERT I, AR E AT AR N R
BN EZRTINE 2, R T SRR R AR
FRHICICMBRAREICAZ, XS RGEAHE M, H
ST R I 38 MAFTEA EAEH], R AR 71 5
AIICAZ FRLIE B IR 2 ) i 72, Refl s R A A%
TEICZ BBl 5% (Bouton, 2002; LeDoux, 2000); 4%
LR N N 27N NS e R (] S U S e Tl
12 BE W8 WOTE A A A%, DA T 9 1 R4 4E S (Phelps,
2004). HET EARVRETIH, TEANTEH, CS-US B4k
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The Impact of Unconditioned Stimulus Devaluation on Conditional Fear Extinction

DU Juan; ZENG Xiangxing; ZHENG Xifu; ZHUANG Chuqun
(School of Psychology, South China Normal University, Guangzhou 510631, China)

Abstract

Unconditioned stimulus (US) devaluation has been put forward as an effective measure to decrease fear
response. Previous studies mostly focused on investigating the impact of US devaluation in the test phase after
fear acquisition. As widely recognized, exposure therapy based on the theory of extinction training is a
frequently used method for the treatment of mental disorders. Hence, we made an attempt to implement this
program in the extinction training to examine if it could improve the therapeutic effect. In addition, to further
understand the mechanisms of US devaluation, evaluative conditioning was explored.

An experiment was designed to test the impact of reduction in US intensity on conditioned fear extinction.
All participants were subjected to a fear conditioning experiment consisted of acquisition, US devaluation and
extinction phases while subjective US-expectancy and skin conductance response (SCR)were rated online. In the
experiment, the intensity of US was decreased after acquisition for one group (devaluation) and held constant for
another group (control). Two simple geometrical figures served as CS+ and CS—, and a 1-sec female vocal
stimulus (i.e., scream) as US. Each CS+ was paired with a US during the acquisition phase, and in the
subsequent devaluation phrase, subjects were only exposed to the intensity-changed US for three times. To
measure evaluative conditioning, participants were required to rate CS-valence at the end of each conditioning phase.
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The results show that US-expectancy to CS+ was not significantly different between two groups, which
seemed to reflect a similar mode of fear extinction. However, the SCR to CS+ of devaluation groupwas
significantly lower than that of control group, suggesting an efficient promoted process of fear extinction by US
revaluation. The effect of US devaluation was also found in evaluative conditioning. Compared to control group,
devaluation group showed more positive valence ratings for CS+.

The results suggest that US devaluation did promote the extinction according to the SCR. Through the US
devaluation, the explicit awareness of CS-US bond did not change; but the SCR, representing a procedural fear
memory formed by implicit learning, had been influenced, which declared a separation between different fear
response indexes. From the evaluating conditioning results, we inferred that US might have served as a
transporter, to transform the negative valence to CS. After devaluation, individuals might restate the cognition of
CS fear valence, leading to the promotion of extinction. The results suggest that the modulation of US intensity
may provide a new perspective for exposure therapy. Based on relevant literature review, the knowledge of the
internal mechanisms of US devaluation that influence the conditioned fear extinction has acquired great advance.
In the future, the treatment on mental disorders should be more focused on the behavioral therapy based on
extinction training.

Key words fear extinction; unconditioned stimulus devaluation; evaluative conditioning



