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T A A AE 1012 R GE H (Nader et al., 2000)
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A Ra g v, A S FEULIE R, e )
(] %) 7 1R Y1 25 AT DL B I 4R 12 14 (Monfils et al.,
2009). XFPAER AMERTHIBEOR A T8I0 H 1)
BEOH, F gy T ARl a5 .
Schiller % A (2010) 05T & B, WERTEICAZ IS 5
10 73050 3] 6 /Nik AT SR G IR YISk, mT LABH 1k 2%
Rictem A &WE, HEIBSCR 200 DR —4F
A o A G HLTRIIT T K, SR H0H IR =
TE S R A0 I 18 B Be sl 2D 1 I PN A e 2 Y
2 5(Schiller et al., 2013). 1tAb, Xk 2 HIE &
H W FEUESE, AU T B VI ZR T R IR R,
B A B8 2 B A A AR 2 AR AT S 338 10 I
/b(Bjorkstrand et al., 2016), E PN C AW & T 42
B B 0 2 FE T BC A2 1 U A i A R (B AR
4%, 2018), I H N H TR ICIZF 5T (Luo et al.,
2015; Xue et al., 2012), A HFFE LM, HHETHEGH
IRV, PRBOH R A 1T BT A Hi A
MRS, [ AN R R T
(] B J2= 55300 I (9] ) ) B 342 8 PR D553 (L et al., 2019)
SR R O 1B Y =X A T 58 H i R 38 i — 2K
EE R . TESh e g 2B, PR BOH IR IEATF AN GE
A RO IHIR ZURIC L, /N AR Be e Bt 2
N (Chan et al., 2010). TMFEXT PTSD /) FUBE Y 1Y
WEFE R B, SO IR YE R TCiE B 1k TP AR A A
BEMBICCm) A AR, W Joi i R 1 1 45 &
Atk 25 N 22 5 5 1R 1Y K 3 57 9 47 4 (Costanzi et
al., 2011). [, AEHOLOM5E & BUEA Y CS-US
R4 R BEWAR BOMIRBVEA k'S, HARK I BAR
ZIE B IR TR SN Y H AR, (BRI BE
W% 3] E #5500 (Soeter & Kindt, 2011),
XA A —BW R, H AT 2
A T8 M K % (memory-related factors)-5 -
00 AH 2% R & (reactivation-related factors)3E /5 [ 1Y
MR FAFRR, Horb a6 $2 U 1) F 45 12 (Diaz-
Mataix et al., 2013; Sevenster et al., 2013, 2014), i
93T IHFEE (Wichert et al., 2011) iC 25 & (Chen,
Li, Xu, et al., 2021; Wang et al., 2009)71$2 B 55 f&
(Flavell et al., 2011)%% . {H H RT58R Hu /D o6+ H
Sl PRLZR (AR ) A2 B ) B PR FR o FEICICWT e &
W, MHE-AEEER, BTSS0S T
AL EE AL A B, H R AR e T 55 B
FBURHARL, WO PEAEfi 2 AL FIAT SR b Y 22 5
R, WFFE & BTG H2 X I 1 R B s
UM, cAMP MR P BN (PKA) S PR iR 1 45

N TG4 A B (CREB) Y2 B 4 F ML, 5
EHEYER R A S CREB A0S 2 B Ry s 51
(Tronson & Keiser, 2019) AN, 5 253500 174 i i
i 22 & 3% [N F (brain-derived neurotrophic factor,
BDNF)X{CAZ YT i 2 G B, (HAEICIC L [T
t1, BDNF 7EMEME/N R 65k, MM/ B ok DLk
i5(Mizuno et al., 2012), E4HIE LR shP 5T
KRB, AT REME TR, I O B R~ 153000 9
FEA D B RME N, H AR MR IR i AR R B
T3 B T 08 (4 1 (Clark et al., 2019), PR kg b
KB PR R B 0T 22 0 AR T AR A ) Sfe 417 1
RUEA) B & VK& (Matsuda et al., 2015), #C7EAHEERY
o STERESIRN ST S 2 /3 -5 SR e i et N R AR
5 %1 (Fenton et al., 2016) £ ZLEIH 1R FIRCR (R F5
J7 T, MfEE R BRI T 22, X AT R K O M L
Jof A B ) SR BCRLAEL [ 3 J52 V7 (Voulo & Parsons,
2017).
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TH AR 2 I RS M RGBT A R
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A5 ORGP B A5 s, 3 A JC B R, JF Hol
AR A SNt i A DG C 5 o i I 4% (1)
BRI A RS S IR S8, ENF]SERL 3 K
SEU I REE AR — 2 A
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BRI AR T F T, R BE 2 B2 E DA I X
MNRTCHE o BEAME SE 503k 78 il 1o I8z BT AR
i, FILARGET [ i B2 500 . ol ir A A
N5 B FBORMUESL 56 i, I HR 8™ 48 7% Fi
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T E MG R E A, ME IS D M AR BT R
(BDI) 14 i 45 J& 1k 28 (STAI-T) , A 5236 () Bl il 3 5%
b 5 HAR AR R S RIS B2 B 2

it Bt AL 2 2 B B AR VI 2k kA% G TH R DI 25,
PR 501 A8 5L AR K] 43 S 4 RO IR B A
“PEROH IR A LG HIR B L geiHiR
A4 AN Ho, A3 ARATES — RI&A
) 2145 CS+HARE L T AR, PR B e A Bk
AR JE LG T 2 o BOAR S 56 A A
Jg 66 A, HABONIEYL 35 N(17 & F ), 155
THIRA 31 N(14 B A), mRGITERIIR, 4 A
B AE DL IR B I R A LA E S AR
¥, F(3, 65)=0.77, p > 0.05; H7EFFFRMAEEREEMN
55 LA R 2R EEARE, FG3, 65) = 0.28, p >
0.05,
22 Kt

ARSI FH PR RN E S IR, A
AT (R TE AR RN 52 118 ST AR TUART IR 43 3004 Ry 25478
% CS+H1 CS—, BB AbrifEt HagfE—3 &
PR MEA A SRR P EFLLE 8000 ms,
Horp—FEIEAE R CS+, 2L 66.67% L Ak HE
BMABEUS). 5 —FEIEAER CS—, &AL
BE US . ik S0 504 Aok gl i B s, S5 v 2%
X WA DY 64750 H P

S 5 PERLMEBIRURT Schiller %5 A (2010)/Y
Bt AHESE LU ER H o (B R ZE 200 ms)fE AR
ZAFREKUS), DL & O R E N . B
H o 5, AR R a7 I S 6 i %) e o 5 B O

S5 Uk E o

AL AR5 3 E-prime 2.0 $EAT 4 AR T
SR JE IAE A — AT ANLBE R b Bl 28
NP2y« i 5 5 BAE o e v SR ) — L A TR A
“  FREEME Y 2000 ms, DS Bk e B
LPTETHANLR R b #5852 5000 ms 1
CS+, WHRJE CSHEERE US HELAYIH A, W4
TE CSHH LTI 200 ms 2 I IFHF2E 200 ms, Fifif5 CS+
F1US [R] I 2% o B:RU i T] B i) 8] A 8~10s, 7E
13 AN DT A S BN - 3 G N SO 8 = S IS A /378
1) SCR AWK B H # /Ko 5250 0 A B A
B 1R,
2.3 MEIE+R

ARSI FI ] Biopac 16 183 AR HC AL (B 5
MP150)ic S8 X i) B2 ik FL M, SRR 500/80
1E 3 RIS, B4R 4 mm 19 Ag/AgCl
LA () — S ZE HE7E. EDA100C bk |, 55— i 4
GAEWOR A T A48 5 BT e AT I o AR 2
ISR E BB AE AcqKnowledge 4.2, X R
SCR {H#AT R LA . DL CS 2 HUAT 1000 ms A [i]
7 LA B EE A B, JF I CS 2 BLS 5000 ms
BF (1 N Y d i (i, MBI 22 (R0 CS & 1R
U KR . He A, A Bl R e B AR T B AT
TR IE, /N T 0.02 ps MR FIEICAE 0, S Ja¥s
I AT B FT O A B, D B AR 43 A I B2 (Boucsein
et al., 2012; Pineles et al., 2009),
24 XWREFE

IEASEE N 3 K, WS E T, D

2000 ms
AL 75 (US)Z B 8]
2
+ 5000 ms 00 ms
8~10's
TR 2000 ms
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PRFFINT IR — 3, 38— REZUR I EL, B
RAERMEHIR BB, 55 = KRR &I B .
FEREA LR R, e 2R R T i Y,
e F 485 T4 18 % e B s (4 SCR A )
RS, H IR T BT A F B S 0y, A sk
W LRI AR . B SER T ]
2 iR

1 XS0 T %) R o R DT E B B X — B
BT O T R B SR T, B OR IR Y H R
JE IR B SEAFARANES IRABATY SR W] LA AZ YRR
MR R N 10 V IR, ERRAHEE 50 V.
WHLT I, BT Xt H i 5 R RSz A T S
H0~10 (b 0 Ry P, KROfE 8RN BT IR AR B2 i)
V5. ARG 8 (I ASET IR(AATIRE 2L 32) 1 i
TE 1 A 7 B A A S e AR R R A2 Ll
SREE, JEANFHEE

B —RNRME I B, EIX — BB, CS+AI
CS—45 43 M BEHLE B 6 K (CS+AT CS— A2 ik L 5 B
3 WKL L), Ho CSHRfiHL I Rl 66.67%,
CS—RAMNPERE T . ZER BRI R A 5
Ha 7 22 [ P P X R o

5 R R BUH R B B . R A EAZ A 1Y
J79%(Schiller et al., 2010), 4550 E 40 A9 #HR e
Z—MNAPERER T B CSHERL, RIEHHRMKRE 10
A3h, FECA R sh A IS T AR HEA T R
YL, R B AL 222 BASTAS A Bl L o5 1) 6 1> CS+
F16 1~ CS—, VIR AME 0 . fE 4R 4 9
MR B Z O I, BT AR TR I 5

55 = RN RYVEAE BB B . i e T RME
18 K TR, BB AL S B4 A Bl L o5 1) 6 4
CS+A1 6 4~ CS—, MM HILMRUE RN . A%k
WAL EE RS, BARE 1 408k, SRE IR

RCIZE AL, RIETC IS SN, wiliE
SRRz 4 WL, BREE R BEESY 200 ms,
[ FE ]2l 1000 ms. RE 5 70805, #li—k
HATIHIR N, BIBEHLZ BRI R R 4 1
CS+#1 4 4~ CS—.

3 SLEREE R

TSR — R ZME IR B B, 2001342/ . CSH,
CS—) x 6(IRIK) x 4(4L ) Y 542 I )7 22 43 T 4 2R
R, R ROV R, F(L, 61) =
36.76, p < 0.001, fii n>= 0.38; XK TR A 2,
F(5, 305) = 1.43, p = 0.21; FlSER AKX 52 H
VB B2, F(5, 305) = 5.27, p < 0.001, fiif n’=0.32,
Vi B Bt 25 2% {0 P R > A5t ] A 2, i CS+
F CS—M AN R A= A8 Ak, Jale il | ik
ML = F WL BEAEHA R, FS, 177) = 0.83,
p=0.65; FIFAVRIZA B2 BAE IR B3, F(3,
61) = 1.52, p = 0.22; KA G HEAEHA R,
F(15, 177) = 0.62, p = 0.86; ZH &% A BE, F(3,
61) = 0.88, p = 0.46, XU 4 HPTEXT CS+AI
CS—IRME I N, DL 2I 157K LA A7 7E i 2%
5o AR IR B s 3 MK
SCR FHI{E)H CS+HI CS—HATREEXIAEA t #6356 .
S5 IR ORI M 22 5 B, 1(15) =
4.51,p<0.001,d=0.28; #EHIHIRA gl 2
SR 1(17) =3.17, p= 0.006, d = 0.20; L5 14iE
HBHPOR2Z R B, 1(13) =2.18, p=0.049, d =
0.13; B RALHEYIANER BE, t(16) =
5.23,p<0.001,d=0.41, XV 4 L AFESE — K
() SEB0 hAR T 2 A5 RMEL, HESr T CS-US BR4h, )
R EE 4 dHpiAY SCR {HARAL N 3 Fias

TEER R MEH AR B B, 2RISR . CSH,

K FER FEEK

R R iR A &Pk E WK AL

" 3CS+ & US 1CS+ ‘ 6CS+ 6CS+ . . 4cs+
RBUHRA 3CS+ NoUs) — 1M1 o Us) NoUS) — 4us ™0 NoUs)

6CS- 6CS-— 6CS— 4Ccs-
TR THiR B &R E WK AL

fegpaEg | 3CS+&US 6CS+ 6CS+ . . 4cs+
3CS+ (No US) NoUs) ™0, 4us 3™ o Us)

6CS- 6CS— 6CS- 4Cs—

K2 seseiiit
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—o— FPUIHIR (%) CS+
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BEHHE () Cs-

BRI (%) S~
—— fE MR (F) CS-
o fE IR (%) CS-

0.7

Qo5¢f
0.4}
031
02}
0.1

Al A2 A3 A4 AS A6

K3 15,

El E2 E3 E4 ES E6

THIR BT Be 452 SCR A 1Y 1k

T BEARAR A 03 5 B (Acquisition), E {02 141B B Bt (Extinction), $7 % Baagikk

CS—) x 6(1RIK) x 4(ZH H)) i 5 20 £ Ty 22 3 B 2
R, FEEEAIR FR00 B3, F(1, 60)=41.22,p<
0.001, i m>= 0.41; XU ER B3, F(S, 56) =
8.87, p < 0.001, fii n>= 0.44; HEEHI LR HI5E
HAEMRZE, F5, 56) = 7.15, p < 0.001, fi n° =
0.39, X FRREE T HA7ESE — RIS b 2145 T
CS-US BRE5 AL, BN A | X4 =35 1 28
HAEFA R, F(15, 174) = 0.96, p = 0.51; HI#E
RUFNLH 9 0922 HAE R 5.3, F(3, 60) = 0.35, p =
0.79; IR ML A BAE A W2, F(15, 174) =
1.25, p = 0.24; BN A EE, F3, 60) = 1.95,
p=0.13, Ui 4 2 PR X CS+FN CS—HYRYIE Js v 35
HE 25 4Rt 4 AR B Boh s s —A4>
IR CS+5 CS—#ATRCRTAEAS t K5 o 45 2R WK
PEROHIR A B 22 5 AR E, t(16) = —0.65,
p = 0.53; fEHRUHIRA LA 2ZE A RE, t(17) =
1.78, p = 0.09; 5B 41 B HpR0 22 A 3%,
t(13) = —0.80, p = 0.44; fLHEIHIRH L MEw A2 5+
AN E, 1(16) = —0.09, p=0.93, 4 AP AN )5 —
A CS+H CS—HRMB S N RN 22 AN 2, 1
W 4 AR AR TR T RVE . TR BB 4 18k
) SCR {EZASfLANIAl 3 s .

TESE = KW H EW MR B, 4 il
SCR {HAEfUnE 4 iR, M4 Schiller %5 A (2010)
FTFRE T, SREERMRICZ B BV e bR R
8 R IHIR B Bods s — iRk ) SCR 0 556
=K HRWE W B — MK SCR 22{H, I,
FATEE T X P AR ) SCR {H, #4720
PR CS+, CS—) x 2R = 4415 Y 8 52 0]
TN A5 RN, YIS R A <2 AR
N, F(1, 60) = 3.98, p = 0.05, fii n° = 0.06;
A ORI B = s EAE AR B3, FG3,

60)=1.07, p=0.37,

Sy xt 4 ABRTESE — K H R B By s —
AR 55 = R IR By BE W I Jm — ARk gk AT
TREA t K50 o 45 SR IRRE R, 4 a0 35 2
S, WK 5 R ik — 20 3 BERHEE Y, Bphxs CS+
PEATRCXTREAS ¢ A5G, & B BOH R4 5 ik 2
SAREE, t(14) = 1.55, p = 0.14; $2BONIBH Lot
PR 2Z AT E, t(17) = 0.51, p = 0.62; f£5THIE
HBMHPIRERA BE, 1(13) = 2.00, p = 0.07; 1&
GiIHIE 2 Lo R 25 S 3, 1(16) = 2.68, p = 0.02,

= REHIR(5) CS+ REUHIR(B) CS—

0.7 - ——REUHIR (&) CS+ REUHIR (&) CS—

06l SR CS+ —— FBuHIR(B) CS-

o o FREIIR(R) CS+ o fE4ENIR (%) CS-
igl 04}
K03t
02t
0.1t

re-El re-E2 re-E3

re-E4 re-E5 re-E6

K4 R B4 4 SCR (B8 1L
TE: BEARAE re-E 3R B LK AKX

0.6 -

O {HR KB
_ 05 mHRKENE
% 0.4
?f 03}
% 021} i
i 0.1+
wn
01| Uﬁ |
02t
L HREL 55 &4
HIRG) THIR(Z) HIR(EB) THiB (L)

Bl 5 S4B B B s — MRS BRI E B B
— MR CS+HT CS—1 2% 54 (mdSCR)
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A 07F B 07r
0.6 I~ o $RIHEL(F) 0.6 " o BUNIBH(E)
0.5 B fEGEHRH®E) 0.5  DIFGIHIBAE)
0.4 | @ RIHRLLZ) 0 | DEBHBLALL)
@ | B ESEHNRA(R) @ | pEGHEBRA(R)
& 03r & 03F
wn wn
02 T 02+
| \ [ mm
0.1 0.1
L ZZA  mm AN . -
\ [N
-0.1L -0.1L
CS+HERRE & CS-HRIRE &

K6 HAUEBDMA AWK FXT. A SAERME A AWK & Fi CS+XTH; B A ERVE B AWK 1 Y CS—
XtE . R B8 RAESEHER L3 B 2 E TS CS+EZ IR M () B & 225 .
W ARWE = KKE S — KK SCR H - IHiE &5 — KK SCR {H(Schiller et al., 2010), *p < 0.05, **p < 0.001

d=0.42, WK 6-A /R, XU, RAEEZESH
IR YN LR Lo B 7 22 E R KSR B B o B T %
CSHPRMEL N T, iHAY 3 gl 722
PR A RIRE o PR CS—HEATRCXTREAR t 46
¥, RPIEBOHIBA B I ZER AR, t(16) =
—0.03, p = 0.98; HEHUHIRA LI ER AR,
t(17) = 1.56, p = 0.14; fLGeiHRAH 5 vl 2 H oA
3%, t(13) = —0.50, p = 0.62; ZEGLiHIBH LA
ZERARRE, 1(16) =1.08, p=0.30, UWE 6-B FixK,
AR, KT PR O R AL Gl R X
TE H R MR 7 T2 S AFTE 22 5, FATH AR IUA IR 4
(1) B MR L e 5 T, AR Ge iR 4 % 53 Mk
WML A A I, BT 200387 . CS+,
CS—) x 2K x 2(AL 50 iy B & it Ty 225007, 25
RER =HWZLEAERARE, F(1, 62) =233, p=
0.13. Z5AATHEXPER2Z g 458, BaXt CS+
5 CS—HA KW E 5t (A 6] A] fig 23 52 i 9 i 2 i)
RO Y 22 5 o PRLIHG, FRATT 43 0%t i B IR 4H R A% ¢
THIE 4L7E A SRR 1B CS+ Rz Ik AL Sz 1 i 47
BCXTREAS t k50 o 45 5 PR BUN IR 2 5o 1 3
t(32) = 1.39, p = 0.18; 5 HiBWN 2R 1 ¥,
t(30) =3.18, p = 0.003, d = 0.30, & 7 frR, XF
CS—Rz Wk S By AT AR R B X REAS t K3 o0 #r, 45
WONRPOGHIBHEAZR A EE, t(34) = 0.64, p =
0.53; 4R 25 A EE, 1(30) = 0.58, p
0.56, X —&5 UL, 45 52 $2 HOH R I 25k (1) B ik,
VA M BRVE [ RIKE IS, itz 850 1R Y 2%
FIRR, LT RYR A R RE . XS RE T $
IO AR 7R i 2ME & RCR E I PSR .
TESS = R RAEL F AWM o B, 4 Atk
SCR fEZZ LNl 8 Frzn. M4 Schiller 55 A (2010)
S Ny e S S TR VA 8= S E i E s T NI = -8 3

52 Bt i — R SCR {H 5 RYVE E# GELL S
B4 ATEWER US)Ja 5 — -0 i SCR 2 1H . A
I, FRATEE T RPN R Y SCRH, #17
200K . CS+, CS—) x 2(3R 1K) * 4(LH B T 5
W7 255001 o G5 o, R AR A 22 B AE
Hih% B3, F(, 61) = 3.84, p=0.055, fii n* = 0.06;

0.5

O $2 UK
04 L *k o 55 HIR
- 03}
"8‘ 02}
0.1}
ol []] 11
TO1E sl kRS CS—H £ it

Bl 7 REGHBREAS5ESEHEIR A CSHL L CS-1
B B AW PAEXT EE . 45 5 R SR AR BUH
R I B R E TG CS+HEZ R R 0
HMBEER.

W ARKE R=HRKWKE % — ik SCR A - HiR G —1

7% SCR {E (Schiller et al., 2010), *p < 0.05, **p < 0.001

—=—RBUHIR () CS+ HRIBUEIRB) CS-

——RBUHIR(X) Cs+ FEBIEIR (Z) CS-

08 - -+ fEGEHIR(E) Cs+ —— 15 HIR(5) CS—

o7l e MERIMIEE) CS o fEHIHIR(K) CS-
0.6
i 0.5
& 04

7

0.3
0.2
0.1

rein-E1 | rein-E2 | rein-E3 | rein-E4 |

K8 544l SCR ML
TE: MEAHR rein-B AR L5 B9 IR R
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R RO ) =& a2 AR 3, FQG,
61)=3.14,p=0.03, f n*=0.13. Xi}i 4 4HPH7E
RAR T H AT CSHAT CS—AYRMEL I W 777 i 5 22 5%

Syt 4 AR E E A R — MR S A &
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16 BACIE N BLICAZ (AN B | FRE . PR
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Abstract

For nearly half a century, the memory reconsolidation theory, which believes that even memories that have
been consolidated would be reactivated during the retrieval process and temporarily return to an unstable state,
has been continuously developed. Based on this understanding, the researchers proposed the retrieval-extinction
paradigm. That is, after successfully learning the pairing rule between a conditioned stimulus (CS) and
unconditioned stimulus (US), the original memory was un-stabilized by presenting a single CS, and then
traditional extinction training was performed. This paradigm has been proven in some studies to weaken the
expression of non-adaptive fear memory effectively.

However, other studies have reached different results, indicating that this paradigm failed to suppress the
fear recovery. Current research mainly focused on the boundary conditions of memory conditions and retrieval
conditions to explain the difference between studies, such as prediction error, acquisition time, the intensity of
acquisition, and individual differences. Gender difference, as an essential variable of individual differences, is
an influential factor in the study of boundary conditions. In the standard extinction paradigm, research has
concluded that women easily acquire fear memory but that such fear memory is more difficult to extinct than
that in men. However, it is relatively rare to explore gender differences in the research of the retrieval-extinction
paradigm. Therefore, this study considered gender as a variable, using geometric figures as CS, wrist electric
shock as the US, and skin conductance response as an indicator of fear response, to explore whether there is a
gender difference in the fear extinction effect.

The results showed no gender difference in the spontaneous fear recovery of the retrieval-extinction
paradigm because all subjects successfully suppressed the spontaneous fear recovery. Nevertheless, there was a
significant gender difference in the reinstatement test, in which men showed increased skin conductance
responses (SCR), whereas women did not show any increased SCR. Besides, there were gender differences in
the spontaneous fear recovery and reinstatement test of the standard extinction paradigm. After training by this
paradigm, women showed increased SCR in spontaneously fear recovery and a tendency to fear generalization.
In contrast, men showed suppressed spontancous fear recovery but showed increased SCR in the reinstatement
test.

Our study proved a gender difference in the extinction effect of the retrieval-extinction paradigm (women
showed the best extinction effect) and verified that the extinction effect of the retrieval-extinction paradigm was
better than that of the standard extinction paradigm. From the results, we could demonstrate that the
retrieval-extinction paradigm is an effective intervention method, especially for women. It will be beneficial to
further verify evidence about the effectiveness of the retrieval-extinction paradigm and clarify its object and
scope in clinical applications. Our study suggests that the retrieval-extinction paradigm in clinical transformation
needs to provide more personalized treatment plans for male and female patients, thus improving clinical
applicability and treatment effectiveness.
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