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Abstract

Conditioned fear is caused by not only stimulus properties but also prediction level. Then what
dissociation and interaction are between prediction levels and stimulus properties? Using
event-related potentials (ERP), prediction levels were divided as unprediction and prediction;
stimulus properties were divided as neutral and aversion stimulus. Use 2 x 2 within-subjects ex-
perimental design, to explore the dissociation between prediction levels and stimulus properties
in the acquisition phase of conditioned fear. These data found that: the ERP between the stimulus
properties had a significant difference at an early stage of processing under prediction; the ERP
between the stimulus properties did not have a significant difference at an early stage of
processing under unprediction; the ERP of different stimulus properties had a significant differ-
ence under different prediction levels. The results showed there were dissociation and interaction
between prediction levels and stimulus properties in conditioned fear.
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1. 518

FAF PR ER WA TR MR 2 B ATV R SR AR R W ST SR A R MR )45 . A7, SR BURIE IR 5T
FIFR IR RS (Kim & Jung, 2006; LeDoux, 2000; Maren, 2001; Rabinak, Orisini, Zimmerman & Maren, 2009,
Pape & Pare, 2010; Schreures, Smithe-Bell & Burhans, 2011). B ZE X AN HEAT AN T 08385 Fr PR 316 o) 38k (G %12k
HJ¥, unconditioned stimulus, US, 4nHEd7) 5 iRl (G A4F ¥, conditioned stimulus, CS, 44T,
3 B ZRIRER) (R S5 VT RC I 2R (CS-US), WIZRJE 2480 B IR Al A~ M CS I st 22 51 & Sk A1 2
TR o SRTT, WIS CS Jx 5 oph 5 BT AN DT IC IR S FL I (CS-no US),  HSA AMA S 1T 2 15 16
CS 2P R AR I N £ 7 #7838 (Davis, Walker & Myers, 2003; Bouton, Garcia-Gutierrez, Zilski & Moody,
2006; Kindt & Soeter, 2013). MIX—HLRIIACRE, TERBSR RN EZE R 2 CS ILREEE I US
(R TR ot

SR, AE—Sefh B, IR 1R S SRR A, A IR, BT K 2 5
BRI RR, R TR R 5] . EEt, FRERAE AN AT IINE BN i MR I M B B, A
A TRINAR BE T 452 R SR AR R o (1032 B B R A B B gak 2D (Seligman: & Binik, 1968; Weiss,
1971). fE LM FEFFAA AR FERT G, A EIAE bL AT T g DR R, A o A ] ) réy DR 20 o 852 30 L B I
F AR BRI R (Grillon, Baas, Lissek, Smith & Milstein, 2004). 435 AGI4 )& % 34 5% 5 (post traumatic stress
disorder, PTSD) &3 . 15 4[5 45 (panic disorder, PD) & AE N AL %, HAAH T —8maiie: X Frri
W PR P, PTSD. PD 8535 % A ] Ft il iy PR S8 o) 38 30 HE £ R K S i1 (Grrillon, - Lissek, Rabin,
McDowell, Dvir & Pine, 2008; Grillon, Daniel, Lissek, Rabin, Bonne & Vythilingam, 2009). {Ef, WHEHR
2 B B AN NS0 T DR S (e 5 A R 3850 s L B0 44 AR ] (Cantor & LolLordo, 1970), iX 46525
48 SR BT AP AE S5 AP RAR TR B A2 o — > E B e B 3%


mailto:zxx20030109@163.com
mailto:610514728@qq.com
mailto:qingtian714@163.com
mailto:akanishivivi@foxmail.com
mailto:zhengxf@scnu.edu.cn

TR KT RIS A 2% AR BB 1 1 70 18 5 58 EL 80

FAFAH SR AR AT I &, I R 2 T BE A STk > #5312 A2 A IR 1242 9% & B0t 9 (Bouton,
2002; Rescorla, 2004), FEEXf P2, N2, P3 I LPP VU4 sr AT 70 4o b BB P2 Al N2 s A
AR T ST AR AN S A5 B LA US B4R . P3 AT LPP (i, IR P3b-LP iR ) 3 Bk v
BFEERAT RN E. BT ERP HARTER 7] L ARE#PE, [FH ERP I M il &2 flisei e 1, 7R 48
AT SR IR (R], X IR WA RGBS, FARPREOR iR H 85 AR PR AR B AR i

R ERTR, TESRAFVERME SO AR, RIS BT S TSP R A BB R . ZERT AT
Bl b, AR PR RIR H RSN, ERBMEEH . WRFERLEER, EMPiE
NHRHT: SRR, B EAER, W oy B R R ER LR 4 B BT A ) e 22 Rl . X ]
R B T BAT 33— 0 PRAR S A PR BRI B N ML, Dk T 2 AR M R R G 6 B, Gl 43 P )
WG T MR R RS SR IG RV T SR B AKYE . DI, AR TOCR A SRR DAL, SRR BIKT
SR 5 ) 2% A e R DL R S P P A AL ) 5 B R 2 S

2. 73k
2.1. #ik

KA FE - )5t 522 (Spielberger, Gorsuch & Lusthene, 1970)iR 14 ZIER K AECRSHEE: M =
37.43, SD = 8.30; HFfiifERE: M=42.93,SD =9.03), B8 A. &6 N, FERTLHL 18~23 &, FHLER
205 %, fr#EZE 245, BORBNARITF, ARG XGRS, s EMIER . BRSRA A
FWMAM TS558, LRASEMERZT, LRTERES T E WM. ARLRHE RS
e HIREE

2.2. SRRt

ARG P R R AR N SR i, B AR RO R B (R PR B SO AN K P (AT, A
F TN o PRI AZ B AT JFE b (LA 3 A0 S LIS ) A A B AR GRS B AT T30 AP R 85 A 1) ERP RS> 1724
Pl o
2.3. RFAH

M Bt 45 B A 122 H (Lang, Bradley & Cuthbert, 2008) [t B dh,  BEALIZEER 30 5K A 671 5l 3
CPHMEERE: M =6.32, SD=0.63; THMPifZE: M=1.88, SD=0.34); MR A EEREHLIEE 30 5K 1FE
N PERI PR REE . M = 2,92, SD = 0.61; “FIftiE: M =498, SD =0.32). 3t 60 iKEIF1EN
US. XTSIy m gt P2 RRT 190 P8 29 BEAT ST AE A ¢ A, 22 57 o 35 (PR B SE : 1(58) = 41.69, p < 0.001;
it 5. t(58) = —24.58, p<0.001). 4G o3 HE2 8 100 R 5 /9~), KNG — 13 em x 10 cm. )
ShEFp U ER (s [, =ME)EN CS.

2.4. LIWHIE

SEEGTFUR, B SRR I A RS AT VR, AR E S BOR S — R IR E R . BT
MR 5 A TE — (R 2 AN R 5 = HL, 9l O0UHR 5 B S B B 100 em, /K 5 B HAL A 70 Ao 7.44° x 5.72°,
B AR O I —A 500 ms L0 “+7 VERL S, $2os2iG R UG, B235 /2 400 ms (25 5E,
Mg R Bk ARK AR UTERE A, 232 500 ms, BEjG /& 500 ms (A, 5 H—

A>2000 ms flfE S <7 7, EORBGATN LT LA B R R e A v, an R R,
BTG R B WORAPERNE, A TR 07 R, 3R ORM I 500 ms (Y G tEE PRI A . BARURERTE
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B HIIAE 2 A block HREENLEIL, — A2 nl Tl block, 75— AN2&ANAT il block, 2 4™ block JiiiJF
BENLEIL. ERTTI block ™, EJ7EJE—E 2RI, Wil G —E SRR, DA E
TE, AP EORN Fr 3 IR R 2R AT — B0 . TEAR AT block 1, A T i S AT TN SR A T
P, BATLRFETCAIRAE,  PEF0 R G T #A 7TRE H I P R s P, O SR i hiI7E 33%.

2.5. ERP ig%

SEEGAX A4 Neuroscan(8 [E) X HLILSk R4, SHBNE TAHMAR, midi, KA 64 5 kiEid
SRR, RIS e S KSR F R R EAR . VR IEY 0.01~100 Hz, RAFEAZEA 500 Hz/S:, Sk f HFHFF
£ 5kQ LR . 3T 2k H1 (off-line analysis), 25 2% 5> i il 5 A2 M LR FE S5, Sl DAL 90 A2
ML M NS, B FE(epoch) v 1000 ms, JLrh il 2 ILRT 200 ms 1F 3E4k . sz hdgAs
PR ILIRAT 4 Pl FL (RTINS AT o . SRR R . S AT IR ) o

2.6. BIEDH

RIS T X BRI 228 SCHR B 2 ERP %800 I (1 B 1, 225 DA 9 (Stadler, 2006), AHF5TIGE 1T
Stk dE 3 MM E (Fz. Czy Pz), 2 Al PUME SLEEAT 20 . W Tt o, B 18] & 24 N2(120~180)
ms, P3(250~350) ms; AR T, S TE T A N3(220~320) ms; At S 7E m] F0 -5 AN a0 o,
B[] % >4 LPP(300~450) ms; 4 Il BC7E BT Tl 5 A% AT J0 #5458 , B[] % > N1(50~150) ms, LPP(350~450)
ms.

XoF YA R A P S 7 22 A, AT T AR 20 B o SR SPSS17.0 Gt B A 34T 4l
AOER, AN R BRI A0 ) e 1E 28 K H Greenhouse-Geisser V24 IE p fH
3. R
31 ITHR&R

TERT TG LR, BBl 0T 71 P A A PR L e i S AR 21 T 94% A I IERf 2R 7EA mT Tl
TEBL xSk R R e i P 4 S B2 PR~ 220 TE A 6 02 34.5% 0 S 7E R b AS [) F300 7K ~F- (mT
TRIAS AT TR B S 2B AT ¢ RS, &5 B s i AE AN T Tl 2544 T (M = 285.15, SD = 18.64) LL7E A il
W26~ (M = 320.75, SD = 18.46) )k ML BG . IXULEH, A EF 2 kit d:, B Bl w4 5 e
THARIAT R
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Figure 1. Experimental procedures
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3.2. ERP &8

3.2.1. AIFUHER ThMS AR A KBRS R

FERAT PRI 56, % 120~180 ms i [A] &1 11 A AL BT 6T CS BT R 1P X i 247 e BT
PR i EE A DI T 25 T e RN, RS A SR RN AN B 35 (F(2, 41)= 2.37, p > 0.05, 4* = 0.18), #l ¥t
JR ROV 5 (F(L, 13) = 359, p < 0.05, #* = 0.14).  HAR 5 SRS R 132 EAEFIA R Z(FQ, 41) = 297, p >
0.05, #*=0.14). X} 300~500 ms FEATHIBAPERR »x FEAR i 25 A2 I B 5 22 40 o PR A AR 6 00 16 3 (F(2, 41)
=3.96, p <0.05, #*=0.19), HBME R 3205 2% (F(L, 13) = 4.01, p < 0.05, 7= 0.24). HLM¥ 55 Hls i 1)
L HAEREE(F(2, 41) = 3.48, p < 0.05, 7°= 0.17). M PZ 2| FZ £1, MM IER S ks, mfhlis:
JRAE CZ A FZ Ui R IR 22 e K, 7E PZ ZE e AN 35 (p > 0.05). 5 RH, PRI e v]
RS T, RN T RIS =4 7 8. AERE 0 T X 3 3 AR AR/ A i T X AR X o 5 FL A 7T L
KINAE 250 ms 7o A7 A P I REOR AR T IR e, BRIV I L R R RO S R R B AR, Il 2 B

322, AAFAEE TS MBI KBEER
TEATT TGS T, X 220~320 ms Hf 8] & 11 P P 38501 5 %) CS I i o 161~ £4 yp i b 47 o i e
x AR S EEIE DT M. GERER, AR RN B3 (F(2, 41) = 1.92, p < 0.05, 7= 0.09), Hl#EE
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Figure 2. ERP of the prediction and unprediction condition on the neutral and negative stimulus
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Ji OS2 (F(L, 13) = 6.01, p < 0.05, 7° = 0.26) . FELA 5 55 il 3k I F) 22 LA P A2 3 (F(2, 41) = 6.54, p <
0.05, 2= 0.14). MK H IR AT LLE H, 1E 0~250 ms, PR fIlCAE A (7] B b 5 2 18] T ids T i 1 22
S(p > 0.05). HHERHITE RN Tk fEre, EATTMVESL T, S B BEAS SZ e IR s, T
S ANAT I KA RS20, TR S RN T AR ey, A 52 SRS BT A FE M, AT B R X A A [ o
VERR I 2 5, il 2 o

3.2.3. PHERIHEASETNAE LHRBELER

X PRI, 7E 300~450 ms B[R] & 11N ZEAS [P Xt CS B & (- 203 e gk A7 il /K7 x
PR o E A B T 2 M. 4 SRR, R N A 35 RN R 2 (F(2, 41) = 6.01, p < 0.05, #°=0.21), Fi/KF
RN 52 (F(L, 13) = 6.26, p < 0.05, #*= 0.24), HLH 255 I /K T (122 HAF FH & 2% (F(2, 41) = 5.86, p <
0.05, °=0.14). MWK EBEAFTMAY E, 20 TR AP A RSN ER . HREE
WA B 22 5, AR B o BRI R M HIOAS B A SR A VERAR, (FR AN T TR B
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Figure 3. ERP of the neutral and negative stimulus under the prediction and unprediction condition
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3.24. CIERIBEASETNAFE LB EBLER

X AR SR ZEAS BT 7K o6 CS BTids R I ~F 2 Ui dE A7 i /K~ > F el o o A2 0 &85 22 404
£ 120~180 ms I [a) & 1, H A A 80N A 22 (F(2, 41)= 6.76, p > 0.05, %= 0.05), A[FIFMKF2Z
2 PZ & FZ &, ZREdeink, H#EREZEFQ, 13) =5.21, p < 0.05, 7= 0.24). HL 5 5H]
B R ()5E HAE AN 25 (F(2, 41) = 7.56, p > 0.05, 7= 0.14). 7£ 350~450 ms i [A] &, FELAR A 1) 32 000 4
% (F(2,41) = 1.46, p <0.05, #*=0.13), FHIMZACF 3N (F(L, 13) = 6.48, p < 0.05, °=0.24). HIK L5
T 57 (A2 HAE 2.2 (F(2, 41) = 4.98, p < 0.05, 2= 0.18). M PZ B FZ fi, I ML F Tk mts ,
AR KFLE PZ F1 CZ s i RKIEIE 22 R e K, 7E FZ RUZESFf/ e IR 2 BER B AR T 7K ~F 1)
78 S FE S N T X3 = AR A I TR X AN TR X o I AT DA IAE LN B, S [E) S0 K P AR 22
HIL T 508, BIEEA WIS S RO AE A BAR R, 2 Rem i 2 RURS SR SN s A1z, il 3 pr
TNo
4. +ig

S PE AR SIS AN SZ R B TR s, i ELAZ SRR 2, B FR A . 7R BT —
e fF 7 Hb kBT A 17 R 52 (Moberg & Curtin, 2009; Sun et al., 2011; Jin et al., 2013). 7 A] F 175
T, BRI 2R BRI . T AEAS RTINS, RO S R SRS Sk S R
TR ERP P 22 AN 2, RYIE) S 45 50 52 T /K~ 2 o SRl 7EAS R S0 7K~ 7R
NG S B3, G e S TR 00 7P A8 T X DA B Rk DX T s R o 28, HLAE S I T X
FIPLIX 22 kb, R WS TN K P AF AR R BAE R o M s gt S SR 0 7K P55 o0 8 o A7 7E 53
B HAEH.

TEEL RIS RAFAER, SRR I 152 CS R NE SRS /7A7E US, RIRTTUI, (H27EAR T
W, o — P E R AN AT TR (E 2R R A G S HER) o I PR A &AM 3l A7 AE IO AR ] o AFXS T
AN TN A, X R S0 SR P RO e 4 DA S D £ R R R RS (9 A% 0 R T (Foa, Zinbarg &
Rothbaum, 1992). BFAKIL, L=, &~ NFEH PORREE A TR, B3, A TA
AT A PRGN, SR N 2B R T e DRI, R A R R ) PR O B AR BEAIAT R
J5 ARG A, S B /N (Badia, Suter & Lewis, 1967; Lockard, 1965; Pervin, 1963). /MA )7
P 1) 72 A B JR R AT 4 7 22415 SR R 16 (safety-signal hypothesis) (Seligman & Binik, 1977)i\ K, 4
AL TAE T T S, R R 2 R T B R B, R RAAFAE, T4 i R B
AL, TR AT R Z PR A, MR T AT HIEE T, BALRRIEANE SR, HE
WbT 2 AR AR A E SR, AR S T REA B BB B WU b . BRI, 7EA T TR 58
T, AMEREEREACEE AN BN R, AR B R A TR R A .

Felmingham “5 A\ (2009)FER/E 78 b Sl N PRI, S5 RR N, S5XIIHAHLL, PTSD &3 T ANAT it
() R VSN AE 22 S, TS R T %) e M SO 22 S AN R 3 o ST DA DA T TN o e R ORT £
T30 S5 P REAFAEVE FE UV, A FH T B 45 5] T BRI 3 — &5 SN 17 5 A w0l s 8 4 i v
SR R B AZ OML P RS, B TR [l DK B PR T R TR AN 1 5 R S ] S R
RBL, ARSI R IRATRT LAE Y, AP B EAS R TR K b, 7R R T R vh i 2 5, e
B I T R 22 S5 B2 o W] AT H TE rh e I b s o R S AR I AN T, RAE TR R . A
VRSB U BER UL, A A By & — Bl xR, XU R DA e DROTR I, T 51 AT P s i 7 v ik
TAEEFIARZ (L7 55, 2006) 0 3% — s tH AT PAYE 7P fIZE AS [R] F00I 7K P17 58 Hh % 22 57 R el 45 B10E

IO
]
o
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L EPTR, X T SAEE RR AR AT RS2 RN K P RS ST M, e e R R R, SRR
JR AT, R 5 5 TN AT AR 70 B A TSP, R AR A (B2 A et
(s, i B ARSI IR, AR O T AE S AR

E&WH
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