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Nader, 2003), i 5221042 B9 P DL BF AL, o] ) 55
BRICTZ, ARPHIERAMR AR B, Shprsith, 78
$2 OB B W) REBAC AL 5 7 20 6 A B A
A7) (15 & FF 2, anisomycin), K EZ )5 A9
1 Hp R B0 RV BN B 350820 (Nader, Schafe, & Le,
2000), BfiJ5 Doyeére, Debiec, Monfils, Schafe #l
Ledoux 45 A(2007) & B, K EUBHE A 2R I012 15
PEAF L R A, B i AR ILIE BRI
il e P b ) 5 4 T B R E e R i BRI
12, I HIX P2 R MR i i 3 B LA e 4
RS AR AT AR 52 il AT SB MR R Y o T2y
Yt NEAEAERIVER, PR BT IRE S 32 T AT T
FRRMEICAZ R ILIE A SR IBOH IR YEE, RI7EICIZH I
Je, RIS P IR I E] B P 2R AT T IR I 2k DL 55
J5 45 R R 1242 . Monfils, Cowansage, Klann £l
Ledoux (2009) 1 W ik £ BOH B E A &5k, id
JC RIS AE P IUE I F] % N AT TR IR, A %50
HI55 TR BAETE U RMEICIZ, T Schiller 55 A
(2010) 00 i YA FH B O IR Y5 2 T3 1T A8
TR RMESCAZ R DL, I HAIESE 7 ARRMEICIZ
FHEYLLE R REAFAE LR R R A

4 2Rz I IC A2 P DL SEHT ML BE % 11 55 AR
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I 30 12 1Y A7 it SO T8 B2 2 (Anagnostaras,
Maren, & Fanselow, 1999; Eichenbaum, Otto, &
Cohen, 1994; Frankland, O'Brien, Ohno, Kirkwood,
& Silva, 2001; Kim & Fanselow, 1992; LeDoux,
1999; Mcclelland, Mcnaughton, & O'Reilly, 1995;
McGaugh, 2000; Quevedo et al., 1999; Squire &
Alvarez, 1995; Rie, Hotaka, Frankland, & Satoshi,
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B3 Scmel e

ASZE BRI SPSS 17.0 HEAT4 >
BT o 43T XF 2 A B B (L 2= 2 By B, VIR BB,
RE [ R B W Bo) Y Bz Bk L R AT i S R (CSat,
CSb+, CS—) x BrBe(H-401, Wiy i 2= 545
¥r, JRH Bonferroni 731753 5K 0B L X HEA t
5 50 X5 AN [ B B A AS [ R S R 1 22 S A T LR AR

3 SIS R

3.1 IBEME

DU R (CSa+, CSb+, CS—)HISZE B Br (>
R I BRT 4 MRk, TR SR
BrJa 4 U)o PR 2 A 2 i 25 4 #
SRR TN RIS RI E RN B3, F(2, 56) =9.79,
p < 0.001, n;= 0.26; SLHFTECAY F RN B3, F(,
28) = 18.70, p < 0.001, 2= 0.40; HJ P FNSL 5
Br B HAR B3, F(2, 56) = 3.89, p < 0.05, ;=
0.12,

K H Bonferroni 34TSR 5 R &AM CSa+t,
CSb+, CS—7E 13 F I A/ A e B 2 22 7 (p = 1.00,
p=045p=0.37), M2 1756, CSa+5 CS-,
CSb+5 CS—HEL T B EZ 7 (p <0.001, p < 0.01),
1M CSa+5 CSbHIAMNAETE 3 22 R (p = 0.30)

53 9 X 2] 45 W %) B F 34 (B A A 00 9 2 R
(CSa+, CS—)5(CSb+, CS)MIBECXTREA t 556, &5
K IAERMH 1R M AXT CSa+, CSb+ Rk
F2 W ¥ 8 2w T CS— [CSa+, t(28) = 6.07, p < 0.001,
Cohen’s d = 1.25; CSb+, t(28) = 3.95, p < 0.001,
Cohen’s d = 0.83], i %} CSa+HI CSb+4 Kz Jik i, 2 17
HIARAEAE B35 22 5, 1(28) = 1.70, p= 0.10, Cohen’s d
=0.32,
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DL 25 R (CSa+, CSb+, CS—)MISZE: K BE (I
IR TR B BLAT 4 G IR BRI JHIRBY
Bt 4 A0 pli oy B R AR 5 D i 22 53
ER R . RIS RO B3, F(2, 56) = 6.50,
P <0.01,n,=0.19; LB EHUY &, F(1, 28) =
25.56, p < 0.001, n,= 0.48; FFLSSHI 5 5256 fr BE Y
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ZHAEMBE, F(2,56)=4.16,p<0.05,12=0.13,

TR AR N ZR I RCR, AT BT8R T
R AT = A FR G = Ak 52 A ] ) i 25 7
(CSa+, CSb+, CS—)iF 1 Jz U IE, FEXTEMTHATT
25 R (CSa+, CS—; CSb+, CS)IELRIEEA t £
55, 455 & O AE IR 1 AT — MR CSat 5
CSb+114 iz HL [ Iy i 2% 155 T CS— [CSa+, t(28) = 2.94,
p < 0.01, Cohen’s d = —0.05; CSb+, t(28) = 3.48, p <
0.01, Cohen’s d = 0.78], i % T &5 = XK *F
CSa-+, CSb+1 & i 5 CS—TJC ik 3 22 5 [CSa+, t(28) =
—0.69, p = 0.50, Cohen’s d = —0.13; CSb+, t(28) =
1.63, p=0.12, Cohen’s d=0.31],

X T8 AR B B i i — AR ) B E (R R AT
PRI (CSa+, CS—; CSb+, CS—)AIECATREAS t K36,
25 5L & ek A TR W B S — AN IR CSat
CSb+1 [ v 5 CS—TC {3 2% 5 [CSa+, t(28) = 0.17,
p = 0.87, Cohen’s d = 0.03; CSb+, t(28) = 0.99, p =
0.33, Cohen’s d = 0.19], X F/RTETH IR AR B M B,
CSa+, CSb+JHIHYS CS-ARELR, £H
PSE R T VIR YIS . IF HLBCRT ¢ 4G50 B /s g A
THIB G — NIRRT CSa+ 5 CSb+i% A i & 2 57,
t(28) = —0.89, p = 0.38, Cohen’s d = 0.17, X E WK%
PIAXT CSa+5 CSb+AYZVE I IR TR B — S (WKl 4.
Kl 5 7R )e
3.3 BAWmEMRHE

DU R (CSat, CSb+, CS—)HISLER K Be(H
KRR . A AR B BT 4 M A AR
M. A RRENBIG 4 R0 A HER N KN E i
EEM T 200, SR 0N RIS E 800
B3E, F(2, 56) = 3.17, p< 0.05, n2= 0.10; SZH Bt
B =N B2, F(1, 28) = 26.43, p< 0.001, 1= 0.49;
IR R AN SC g By Be i 22 BEAE I .3, F(2, 56) =
4.69,p<0.05,1'=0.14,

& H Bonferroni (kTSR Gk KB, 7 H A
PRIZ R B, CSb+AY i L i 3 KT CSat+ (p <
0.05), JH B FH KT CS— (p < 0.01), Ifi CSa+5
CS—1Y J LB AFEE R 2 22 5 (p = 1.00), TME] T H
RIRE W, CSa+5 CS—, CSb+5 CS—, CSat’5
CSb+ 22 F R B F (ps = 1.00). XKW, AL
PR B, o B g $E BUS 3B 1)
CSb+ 3 T B W 1 A R 52 R L, FIBA X 25k
PBOHIBIZAY CSa+F B 2UR A 1 KWK, i
Wi s AT RSB, BT — A S US 1Y
M, WOk —TFIEXT CSb+H B RYIE [ R K E &

iR IR, X} CSa+, CSb+, CS—HY N B Wik T—
HLE 4),

R Tk 2 R GEA ] i 2 B O T R B B 3
H &R/ B A8 ARG 0, FATXT CSa+l CS-hY
Z:{H, CSb+5 CS—MZE(H AT T W R & & & it 7
220001, VLS CS-22{E ML R (CSa+, CSb+)Fi
S Y B (AR B e — ks H R RE S — ik
PORNHER, R ER : PSR 800 W2, FA,
28) = 10.15, p < 0.01, n2= 0.27; SZH M BLry F 500
AN, F(1, 28) = 0.52, p = 0.48; HHSE A FN LK
i BE B 22 AR FH B3, F(1, 28) = 5.63, p < 0.05, n2=
0.17,

18 3 X REAS t 4G 56 X F CSa+/CSb+5 CS—7E A
RS B B 2 — AR UK Y e F 25 (E FTZE 1 1R
B B f f — RO B L 22 (AT AL, AR
~: B CSb+Y CS—7E A AWK MHA Y BLE — ik
YR I B2 FL 25 (8 I 2 = T AETH IR B Be i s — ik
(R B 225 . t(28) = —2.07, p < 0.05, Cohen’s d =
0.15, 1M CSa+t CS-I&AZR: t(28) = 0.78, p =
0.44, Cohen’s d = —0.39 (W&l 6 fr7R), BEHAHRECT
) CSa+¥cA B H R WK, il A $EELT CSb+it
T HENHERWKE .

1.0 B *

. R
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% 1
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Kl 6 CSa+/CSb+5 CS—1E A &M E MR B8 — ik
YR AR By Be g5 — IR B i L 22

H: * p<0.05 CSb+s CS—7E A & W& MK By B A — Mk iy

B v 2210 5 78 TH AR B B 5 Jm — N R Y B L 25 (A A A B

EZ5.

4 g

AR IT T IR BOHB ISR 2R REGE T A
FI WRMCAZ U, DL e AR R R HE
R BORATESS 1 RAIRME, 5 15 RiEATRMEIC
TR BB ISR, 5 16 KiEAT H AR MM,
SEE AR R, SEBOHIBR Y2+ 1 am )RR
ICAZFRILE, BH Ak 7 R R B A, T ELIR]
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FEAFTE R R A

T8 S AR A % P L I SR AL S I R
PEVERR AL, PTREE TR — R — 4, H
FE 8 5 1 L PRI R ki B 2 R TR E 2R Y I
HIZMEICTL, iEREE IS IZ i AR E R, 8T
AR E LR IO DA T TR . X —25 21
WG AN [A] 26 R A 2 0 A2 7T R 2 DU [A] B% 4%
S T AR R A R K22, ENUE T N 2R 1042 G % fik
FEdr N IR,

A BIF ST B S 56 45 2R 55 R o0 FH 25 )+ T 1Y)
RAR IC 12 HE L 1Y 3 #5256 45 2R — B (Debiec,
Ledoux, & Nader, 2002; Nader et al., 2000), t15
Steinfurth % A (2014)( A\ SLIR 45 R — 5, b2
T P IOH R Y A 7 R AR IO B ILE AT
T, JERCEFHAE TR AR AR |, FRATTIY
ZEIRHE T ICAZ M ATRENE . TTIR 2N U Hic
1R R e, — BAA B 0% 205 Bk A F#RIR
IR, AR A 2 s .

(EAR R RS, A5 ER S O IR
2P S RO 1 B ) S 6 45 SRS — B i,
Clem F1 Huganir (2010)f# F$E B R 19 TF Bt 1 #i/)N
B HIICA2(7 K), SR EZ I ICIERR IR/ Ay IT
Mgz B, X Al e i T RUEICZ R s AT, /N
BRLTE S 56 2 ) A5 MBS A B s, Y TR RS
S, FRATT IO AR S5 % B 3k 0 s i R RMEE L,
XL E T S5 E rp ik A R E A2 T RE B N A
. Hk, BEIRICAZ I F I A 31 HLHIFE
AN [E Py ] AL AR AL, AR T A TCAZ i T B 4D
FRERR S A5 i R RO R A — 2, . A KA
290 70 Z A, MV/NRAFa 2y Ry 2 4R 54, IRt
T/NEINE, 14 KA RMEICAZ T BEAE S T EAT]
490 K AYRLEICIZ(Dutta & Sengupta, 2016; Quinn,
2005).

AT E AR N ZE B b ] £ O IR Vi 50
T 14 RAGEEICAZHEILE, FFE0E 1 2R
TCAZ YL LR FEE R RSB RES . XFTA
K, B 14 Ry icts, o n] LU 52
WS AT TS . AWFEA B T RRAT#E— 2 T iR
NZERARICIZ R RS i, DT B T AT 58 G oy
BT 52 A 2 e AR T 30 RN Y v 25, 491 S A 4 7
R B 1042 5 T AR A B9 1551812 19 R i K
P 225, AR PR AT TP, Sl AR
FTATE AT UL T B A K S ShFpi 22 5, Xt T
N, AT LUIE A 0 B[R] X0 T2 2 3% 1) 2 g i Gk

PRIV MR, W 2 MR O A A AE ()
FERLE . ABFSE 30 A FHER IBGH IR TR fic42 42
BETHES, BA @ WImIRN AN E, Ko K25
S AN WE AR RVRICAC 2 R — R AT
T, RS AR T R A AR AT RETE WITE
I I REAS 2]

SRNT, ASHIEFE [FAEAFAE LA PR 25—, fEdx
Ja B SEg A R, T A R RV A AR
AT RS A5 1, FRATTHERR 1T J0 1k 45 5 R 2%
PR, PRI TIC ) 1 TGk > A5 RN T 1R RV 1) B
i ) 3 & K & (Kindt, Soeter, & Vervliet, 2009;
Sotres-Bayon, Diaz-Mataix, Bush, & Ledoux, 2009;
Yang, Chao, & Lu, 2006); 25—, A1 BRI B
Bt ESY AR Sy N0 N P SN WSSO S LS
AR, SR BB FL 28 Bl 2 it R R 0T A2 4k,
Bl 2E ) ZHR A SE — R AR BUH IR U EE 15 RINAR
TAEE ANFE, XU ERE T o ARNT S S — K
AR AT 5 15 REMMZ,; 6=,
FATHAEH T B R A AE il 5 2B 46 bR, JHIRA
i FAEATA RIS AR bR (A US B, Fm il
T B o R AT, AT DURER BT T
FAFACEAR 2= 2 B AP 2 S FREE, Rl R A
W —AH 1R R) . SR, WFFR R WIS A A8 b
SR EA I A R, LR GE AN 1 2 ) B
CS-US Z[H AR E,, DB TiciZ BikiHiR
(Warren et al., 2014), [FIR 255 5 K kB I8FRAH E.
SO o LTk S DY, FRATT B A ) Tl — R R AR
A VBB SN [ 3 2T B e B ok ) e R R
(X 7R AN RR B b T B i R4S .

AWFFEUESE, 7 AR A2 P DL 1 5 AL A
L RERERR T, D 14 RV Iz 8
S A] LA G AE B UG A I B TR g N AT I AR
YL LD ) 55 0%, PR T $2 B R VR —Ff
VCAZ I A AT 1 30 B ) A 0k

& £ x
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Abstract

Recent studies of fear memories conducted in both humans and animals have suggested that new fear
memories (1-day old) can be attenuated using a reconsolidation update mechanism, which is selective to the
reactivated cue. In real life, patients with post-traumatic stress disorder (PTSD) usually receive treatment much
after the traumatic memories form, and a traumatic event can be associated with multiple cues. However, the cue
specificity of reconsolidation update mechanism in remote fear memories (> 7 days) remains largely unknown.

To assess the cue specificity of remote fear memories (14 days) reconsolidation, we explored whether
retrieval-extinction during the reconsolidation time window of remote fear memories is selective to the
reactivated cue. We used a within-subject design, and skin-conductance response (SCR) served as the
measurement. All subjects underwent fear conditioning by three coloured squares on day 1. Two squares (CSa+
and CSb+) were paired with the shock on 38% of the trials. The third square (CS—) was never paired with the
shock. Fourteen days later, subjects received a single presentation of CSa+ (reactivated CS+) but not CSb+
(non-reactivated CS+). Ten minutes after the reminder trial, extinction training was conducted (within the
reconsolidation window). Twenty-four hours later, all subjects returned to the experiment room and received
spontaneous recovery test of the remote fear memories.

Results showed that there is no recovery for the reminded CS+, but significant recovery for non-reminded
CS+ during spontaneous recovery testing. The recovery index (which was calculated as the first trial on day 16
minus the last trial on day 15 by differential SCR) of non-reminded CS+ was found to be significantly higher
than that of the reminded CS+ (p < 0.05). Thus, retrieval-extinction during reconsolidation window only
attenuates the fear memory of the reactivated cue.

Our findings demonstrated that the reconsolidation update mechanism is effective for attenuating remote
fear memories, and that this mechanism is selective to the reactivated cue of remote memories. We provide
evidence to support the ongoing efforts in the development of novel strategies to combat remote pathogenic
memories, which we think could lead to a more effective application of the reconsolidation update mechanism.
Key words remote memory reconsolidation; cue specificity; conditioned fear; retrieval-extinction





