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Akhondy, 2012; F§/MEE, 2013), THEGEM DY, TifF
H, 2012; MRIC, dil Iy, MRERIZ, 2017), 4FEiE
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W4t [%(Bentley, Driver, & Dolan, 2009; Dumas et
al., 2010; Rosier et al., 1999), {41, 7£ Bentley 55 A\
(2009) A FE Y, AR TE ol FAOLIE 624 90 5 st 2
SRR E AT BT S5 o 25 R A (AU
NRB 25 ) 5, A G o 3 s T R 4 . e
Dumas 5§ A (2010)AgAF5EH, B U (A BT IR 2
Y B S e 2 BN S A TR AT 55, A5 R A
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W BRICIZ IR & P A S W AN WIE . A9 &, I
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TEIRING, TS DR IR G P R C AL AE B AR 4
R ERRM,

AR ETE /NS AL PN T TRt VARRZ:E 251 R i I Bl
S AR FEXT N BRIEAZ LR R A AN A 7 FRATTHE
DUAS [ 235 2 1 i PR S SRR F LA T o B S 5K
4145, 7F Danion %% A (1990)5 Schifano £ Curran
(1994 R WF5E v, H#RAE 3R] T4 2B AT 55 X I B 12
HEATI AL o Mi7E Bentley %5 A (2003)A 58, WI5E
ik P o A R TG S IR AR N L . AR
PAPME 55 #R AT AR R N Bic 2, (HIR]—Z8 XA [R]
W RIEAC AT 55 T B P A AR B2 il o 3 e S T
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al., 2008), Warbuton tA\AJE 1 T Z I LAXEAN R fin T2
TR AR, 2 i TAERHC 23 H #E47 1 S
TR AT —E R R IR AE . e T A,
S T SO TR A R, SR AL s kA
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1¢32 852 m e, R JE S FREEIFERE N400 #
IHONE T 2, BV TH S35 =2 T A 30 s 25 S 0N T
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A2 ST R BRI ERE P600 35T IH RN 1 2% (FE/INEE,
2013; il 35, FHEEE, 2009). KA 5L, ¥
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ARG Fagerstrom J& iy T 44 M52 ) 5
(Fagerstrom  Test  of Dependence
Questionnaire, FTND)#i it #% i, M4 IHA S5
Ho mmsrh 10 43, BAKH 0 45, 43808 Rt
BT RO R B 8 ORI BE AR A5 534 43
IR ARAR(0~2 43), K(3~4 41), HEEGS ), =
(6~7 41), 1RE(8~10 F7)o BE ity ity 5 AN £ R AE [
o X R4 2 5% (F i i, 2008), ®= %2 AY Cronbach’s
o REGEE] 0.704, #5500 H Z HIAHE R ECE 036,
AIUH 5 B9 Z AR ECH 0.461~0.819, TEAK
FEJ7 T, B F A H K KMO {His#] 0.803, %4 HIK
N (EAm, R AR — A+, v LLf#
FETT 220 43.721%, A B GHRE . ABF5E
(R B Ty T RO R B O IR EARAIR,  RP rl 545
4y 0~4 41, S35 1.8,
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(DR LRFTEA : S E T 0 mg/ml 1)
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(2)2F > B BECETIN Y . 43 2H S B0 TR in T
%60 AR o BRI TRl T 32 0L
PRSI, bR F A, AN b B XN T
BEATER IR, 2r i F R, WG T B, A
PR R] S 500 ms, H3E] BE ASD A 1400~
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GREBTE:: RE 10 435,

(4 PIBI BB BT : 30 AR T3 . 30 4>
BN T3 30 N80 5 30 AMETRIR A EHL L, B
SRS T B/ B R F B, ELiRl F A, fBinli A
MW S IR G, R A R (ISD2R 1400~
1800 ms,

(5)5 2 I 55 B B (i) . 30 SR TR . 30
AN T3S 30 NHrAR A RVLE B, ZEoRpL
EATH BRI, i dd F A, IHIRHE T4k, 24k
e S S TR %, i A 1) B (IST) S 1400~
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Ol THA: FERW TR, SN
T 12 mg/ml AY4RIH 0.1 ml; 7ELREFISMAT, A
T 0 mg/ml AY4RIH 0.1 ml,
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ARG 87 % F SPSS 17.0 #k it gt 47 B2 ST PR, mrEdim TRy e, Bl T 4%
217 SLIG{pIE 5 ZEFNFMERANLE, F(1,29) = 2.71, p =

M e G IR Y [N 3 (P
22 RS
221 SRIBIZERSH

AP AL ACAT: 55 v 25 R S5 AF T B9 S L I T
FWHE 1,

B ETRATX IR AT I TAREAR vs ¥8) x5
e T vs LRI <FTE DGO vs S5 00 Y
AT W7 2550 BT o 45 S BN T /K7 8000 3,

F(1,29) = 46.14, p < 0.001, n2 = 0.614; LH KM
BT I A2 B0 8., F(1,29) = 24.78, p < 0.001,

n3=0.461. RSN BT A B, 8L A0 T A
Sl 22 6] 22 58 2%, F(1,29) = 0.03, p= 0.861; Tfi
FEJe T T 4500 R J5 D L I s S AR, F(1,29) =
32.91, p < 0.001, %.‘lEﬂscExﬁz 2, F(1,29) =
28.58, p < 0.001, n2 = 0.496. E— a7 5k v 43 A
T, FEVIN TR I JEETT SR IE R
BEMT LRG0, F(1,29) = 22,62, p < 0.001,
n3= 0.438; IMi7EHTM P BA 25, F(1,29) =
0.38, p=0.542, I T 2BORM 4T, 4b

0.110; [FIAEFZEFTI b 2 25 A 35, F(1,29)
0.24, p=0.630, ULHJE W T XN T2 A K,

Bt S5 FRATTRE S g B AT 0 oK (B vs 1) xS
BARMFOR N T vs LRI < AT SE I (RTI vs J5 ) AY
HALN 5 220007 o S SRAU R BN K P 24500 ik
#, F(1,29) = 6.236, p < 0.05, 02 = 0.177; JiI T.7KF
R I AR H AN B3, F(1,29) = 4.795, p < 0.05,
nz = 0.142, WA KR = FHLEAER, F(1,29) =
0.114, p = 0.738; WEAH LM 5ELE LM H LML
HRON, BEHE T A 5 B S Z RO
Z25¢, FRHJe Al T XA B CAZ 1) BN 2 AN K
222 HWRIBIZERHH

W BICAZAE 55 & R 260 T 1S B L3k 2.

AT E et N BRICAZ /Y JE i AT ToKF
(R vs 1R) xLI 25 MJe i T vs Z2JEE50)) < i Je I (i
W vs Ja )P B2 2200 . S5 RRW, 505
S ST INAS BN 3, F(1,29) = 37.47, p <
0.001, nZ = 0.564; TEJEH T 40T, J5 il ms: He Hi
MR, F(1,29) = 19.15, p < 0.001; i {E 2R 4%

F 1 SMNBITITIES BYIE# F A0 5 L B

TN L 4% W T A%
ity AT BRI BT B
GOl Je i GOl Je T Je i i Je i
ERfR 0.38(0.21)  0.23(0.20)  0.35(0.27)  0.41(0.25)  0.16(0.15)  0.05(0.12)  0.14(0.11)  0.09(0.10)
R (ms)  857(149) 861(147) 932(206) 896(201) 950(238) 899(275) 1030(372) 965(278)
TE: S N AR HE2E (T )
#*2 ARCIZEZSHEIZ
TN T 4 HN T s
ik BHT BRI BT B
I Je i HI Je i HI Je i Je i
EESIR 59(44) 6(45) 21(34) 44(44) 47(42) 10(38) 32(42) 37(33)
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PR, Ja S RTINS, F(1,29) = 5.81, p < 0.05,
SH N H RN B, F(1,29) = 6.59, p< 0.05, 02 =
0.185, i — LRI BN 4 BT R WY, ZEGRIN T ey
THRAET, JEME S S /TR, F(1,29) =
20.33, p < 0.001; [fij 7 &0 S8 b s I i) Js 3 it
WER TR, F(1,29) = 431, p < 0.05, BiHEH
TREEMT AT, NRICICHES TR %
THJR & TA&RMT, &M sh &/ F §r,
F(1,29) = 17.19, p < 0.001, n2 = 0.391; i 78 EH
ST PIH LR ALE, F(1,29) = 0.70, p = 0.409,
LI e T S TN T AR TR B Y B E L

&, B JERZMRR A O TR,

i ERTIR, MR TR A, el T A
J&, TC RN EICIZIE 2SN AL, R ST
BT R R

30 52 2: Jedlr T XFIR IS AR BB
ipA ]

SE 1 RBBEARH TR, NEIEZ 5505l
1C ISR — BB T % miT AIF9E L & % BT
AN Y B A S i T XA BAc 2 s AR T\, A4
Xt N BT A 5% i 2 A5 A T AS Rl 7 4 A 45 42 B
R I S B M A Y BRE A2 5 Ah WA 12 2 ) S —
B RGN, S 2 430 AR g S R EY
BT, AR B B A S i T % ol
IR B A IANE . fE925 2 i ERP £
AR, VAiE—20 T i v 0y b 22 AL 5 32 52 w4 R0
AR . FRATHE S o T X I BRC A2 B AS [ B B AT g
HERIF R ZE S, IF HAE ERP 455 [, N400 5 1H &%
55 P600 5 IH34 W A & A= A8 4k o
3.1 A&

311 #Hik

24 WA (B 18 A, Ltk 6 N), FHFRE
21.3 8, HFIF, OB IE RS, SR,
PIAES 558, S g ol s A 50— . 5

AR N S A AR, & 19 A0
ERP i it A 734 o
312 ##
fRATRCTF-18] 1440 4>, 430 24 4, B4 60 1,
HASSE 1 M,
313 RBHTEE
[F] S5 1,
314 MRBKBER
[F] S5 1,
315 ZWiIERF
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ILERR & 2 N SEA BI I, s fR 1T SO R A,

PR BB 80 em. B IATE SLIIHT 2 /N AN R
IR AL S A e T P
SISy R B#EAT, — U AR e T,
— YNSRI T, BALAER S 5 Mk S
55, Wi AR gl A, E S A R RS A
2 BRI BRI, R SRS T 1L AR EL
(D~(5) BRI 255 1,
Vel THA : TEHEEANET, -
HIMESO0F, ZEMHHEREET 12 mg/ml BYH
0.1 ml, 3 3 43S FRI R S0 % FEHRER
T, WOl IRE 10 05,
(N2 BrBe: [R5 1,
@B THA: FEHRBLLT, #hlkE 10
Oyeh; FERREUCPE T, B T 12 mg/ml
FIET0 0.1 ml, ZJERE, 310 7%,
(9) PN B 45 [ Be (S g Ab B )« [] S25 1.
(10)7h i I 55 [y B (SL B A By . [A] 5256 1.,
SCER AR UL 2,

TARED

[FSE56 1,
317 ERPHIIEERS S

K H Neuroscan-64 ‘3 i HL >R 42 43 1 R G2 Fl
Ag/AgCl FLMLIE, ESeE 0 A/ A9 EEG. H

3.1.6

o B
/ —~ ~ -~ " ~
/// 2l > 25 [l ke Lol wk [ BET > 239 | e || wn
ST Al
ik
N 2R s 23 | G Ll WR | KE ] %39 | BHT | WK
SR

K2 ScEemfE
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7 %5 50 &

Y,
=

WAL E R 10-20 ¥ RAEM RS, S, Lk
T R 225 R SR 5, H2 05 7 Fpz Fl Fz i 4k
Ay, ZEHRAE B RO 2 SR E St EAR L, P
ARANMIAG 2 A SEKSF IR L o 98 I 4 8
0.05~100 Hz, A/D RHFEHK 1000 Hz, A REE T
T o A HE 5 Sk B2 B i FRLBELES /N T S kQo X i R
O SR IEAT BEALIE P-4 B, AT 200~
1200 ms, F-200~0 ms 1F L SEITH IE . FEAIZ
IR HR B WL A5 Ol i BCHs Y s HE R, HERR bR
HEE75 wV o Bl B e b B e 1k S XU 3L 28 1R
E= 5

XFFIEIZAHCH) ERP 5y, FRATT EZE 0 Hr4
DX 55 T00 DX TH RSN, 8 TH 3800 A2 H8 K [H 3R] 5| %2 11 3
A I8 Rk 2 1) P S X0 S T A ) 2 S0 o A DXRT
[H 25007 2 7E 45 X Y 300~500 ms i [H] BE(N400) ) 22
SE, EHC F1. Fz. F2 =ASHUBLFYE AR R
X B ERP J43; T0XGHT IHRLN A AETH X A 500~
800 ms K [H] Bt(P600)AY2E 551k, #EH P1. Pz, P2
AN FSEEAE A TRIX ) ERP R (B /NEE,
2013; il F5, FEEE, 2009), KA 5435
AT 20088 R )< 2B A BT B - gt L $2 )= 2 (Tl
JE I RTINS A 22 53T

Sk Bz J5 M S ET R A N100 54352 10 72 10 2 5%
K F1. Fz, F2 BB FIEAE R &I IX 1 N100
WA AT, ¥ 01, Oz, O2 MM W FIIEAE N
FLIX 9 N100 B4y, B [EBEEEEL 50~150 ms, #LIX
P250 43 3 sz RO E SO T2 (B2, 2010),
KL O1. Oz, O2 HLMR 1 F-YMEAE L X 1 P250
B AT A0, Af ] B BE B 150~300 ms. X 44~ A%
O3 R MR A3 N HEA T 3CR AN : BRIk L H ) <2 (%
ABBe: gt SO 2(FFFI /i, S5 )
52 7 22530
32 LRHER
321 HIIEHR

AR b, Wi R AE e THRANG 2 5
3, 1(23) = -3.20, p< 0.01, Cohen’d = 0.289, J&

TEEAJE s T Sk IEAEe T THREATT G

SR, 1(23) = -1.79, p = 0.087, Cohen’d =
0.435, [RIFERICN e TR BTt O%A7E e
WTHRARG 25 A B3, t(23) =—1.53, p=0.140,
322 1TAHHER

QR TARE VAT 5 Tk

AP S ACALAT: 55 v 25 Tl S F TR By SOnE s T IE B
R 3,

T AETRATR IE AT 0 AR vs )<
AW B (Fht vs B HO)>< 5 I (FT vs J5 A9 R
W57 225707 . S5 RFRWL, 0 TAE 800 %,
F(1,23) = 49.26, p < 0.001, n2 = 0.682; HijJF il 344
B2, F(1,23) = 13.07, p < 0.05, n2 = 0.362; J& il
FICAZ SR TR . = 35 0] 58 B30N30 %% W
F(1,23) =3.54,p=0.073, 2= 0.133, #— A FARL
N BT B, AEBIN T gas a0 T, e Y 1E 4
R FEMTHIM, F(1,23) = 6.24, p < 0.05, 2 =
0213; A NATI 55 2 5% 8%,
F(1,23) = 3.49, p=0.075, 7E¥IN T A% 54T,
AR ) 25 N B 2, F(1,23) = 0.12, p = 0.733;
TR, JE I S B 2K TR, F(1,23) =
5.52,p<0.05,

B 5 F AT S I HEA TN KGR vs 1) <
FEA BB (i vs $IBO < FiE I (HT vs S5 I AY
HAL B T5 22 0007 o 4 SRAU R B AN 7K P 24500 ik
#,F(1,23) = 6.20, p< 0.05, 12 = 0.212; HijJ& I F=3L
N2, F(1,23) = 6.88, p< 0.05,m2=0.230, HAt 3
RS ENR SE S E N

Q)M BRICIZEE R A By

W EICHZAT: 55 & AP 2 T B9 3 sha DLk 3.

FATXS A Sh AT TR TF-(R vs H)<EEARY
Br (4t vs FEE)>T7 5 M0 (F5 vs J5 00 Y 8 52 I o
T 2000 . G5 R R, I A FE RN A B,
F(1,23) = 0.004, p = 0.951; AWM B 51538 5.
ROV, F(1,23) =7.74, p<0.05,1m2 = 0.252, HF—
AT AN A3 AT R W, TE SR A S5 TR I 22

&3 SMNEICIZIESS Y IE 3 A0 5 R A

TR T A% tey) /1B 2
L b PRI ST R
R Jei R Je i iR Je iRl Jei
1E#f% 0.33(0.24)  0.26(0.18)  0.33(0.18)  0.28(0.18)  0.10(0.11)  0.09(0.09)  0.11(0.10)  0.06(0.09)
RS (ms)  1015(345) 814(115) 925(211) 860(149) 1020(347) 875(150) 944(184) 888(191)




%9 M MEZESE: Je T T X N RIC1Z 5 2 e iZ R 52 iR 947
x4 HRICIZEZSWES=
BRI T2 b Hohn T4 %
ity Yy by PR by PR
i S AT Je i S AT S
A 26(19) 18(31) 24(20) 1(23) 21(27) 28(26) 19(21) 3(22)
FARE F(1,23)=0.01, p=0.913; 7EHRBEMT BT BinT

LR BIE, F(1,23) = 16.86, p < 0.001, $iHA7ESZIK
MEETR, Bl THNBRICIZNS 8 & T, =&
HROWA B, F(1,23)=0.29, p=0.597, {HEM%
MRS LUE B, fERmBAAET, W TR
5 J 0] B A A v TR ], R b R AT 2 ok
AT N RICAZ R SO T KPR vs ) x i
Je I CRTI vs S 00 ) Y B AR 0 o T 22 008, AR A IR
Jn K55 I 28 BOAROW i g 3, F(1,23) =
3.14, p=0.089, 02 = 0.120, VLHIFESmASATHEAJE
TR AN TR i AT

323 ERP#R

(1) A icHe s Kb

HERATXHICAZA A ERP A0 A0 25 55 Il it
105 22500, 455 & BAE 300~500 ms (N400), #EA
B B 5 i DU =2 ) A8 B R0 0 2 ik 2, F(1,18)
4.26, p=0.054,m%=0.191, FE— AR ST 4s
RN, FEHGRSAET, w2 5 A8 B 2,
F(1,18) = 0.57, p = 0.461; TMi7E$EHAM T 2255
,F(1,18) = 4.40, p < 0.05, B ETI Fh IHR 5 &
F14) I8 W7 LU BT 1) B I GBI TE 0T ), 1 S 000 e D 8 A
[HRL N, iR AR i T N400 A4 Y5 1H
ISR . 7E 500~800 ms (P600), B Ml 545 AWy
BEASH AN %% 8 3, F(1,18) = 3.423, p=0.081, 13
=0.160, AT R ARV 53T G KR, TEgSFFT,
B 5 e 25 3 B3, F(1,18) = 0.06, p = 0.809;
ERBRAET, Bidl 55022 55 83, F(1,18) =
4.44,p < 0.05, HAh TRV 5L BRI E
2R ILIE 3,

HIR S ALK ERP #7404, 45
R IAEHX 50~150 ms (N100), WELH] = As4
Z I EARHRE, F(2,17) = 3.82, p < 0.05, n} =
0.175, T BN A AT a5 R R I, TEGm I TR 1. 2%
HWF, B 2R B, F(1,18) = 4.70, p <
0.05; TE4RHUIRIN T4 F 2R A R, F(1,18) =
0.94, p = 0.346, EHRIBIRIN TR T 2R BE,
F(1,18) = 5.60, p < 0.05, 02 = 0.237; ZEHRECAY M
T T 2ERARE, F(1,19) =235, p=0.143, i

B o) el My W‘AV%“%MH

FzrLiH

BT winT

Ao W/\v/\\]/\v /VYMVP/\}W \//' \VM"MVW
R MMM WAMAW

PzHi )

400 800
A

-200 0 1200 ms

L
B JAVP/\MW'WI\MW

BT

, V/\V/\{\’\/\I\/\MV

]2 nv

-200 0 400

B
S RACAZ R T IH R 22 57 85, A i T B A el T
AAF, B MBI EEA R T 451

800 1200 ms

3

WY UA 7 S B B A Bl T, AR e A XY
N100 J 55, 1B B 48 A B AT 500 o 1M 7Rk X1
50~150 ms (N100), /554 A BB ry 22 5AEH
2R3, F(1,18)=4.71,p<0.05,12=0.207, #—
R ERRN AT A R R B, TESRAS S5 R S 5
M2 H AR R, F(1,18) = 0.05, p= 0.825; EHEES
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HTFPEZRRE, F(1,18) = 6.29, p < 0.05, 02 =
0.259, VEEHZEAMASRTIRAJE & T, XHLIX A N100
BT AT S R, T R B T B A T IR R X
N100 4520, 7E 150~300 ms (P250), Hi5l5
A B Z M 58 B AW 2%, F(1,18) = 8.02, p <
0.05, n3 = 0.308 ., FE— 2 &) BB o T A B, A bt
ZAETF, AT R 2 SR R, F(1L,18) = 2.59,
p= 0.125; FE4REUEAETN, A5 5 i 25 530 2% b
. F(1,18) = 4.34, p = 0.052, 5KLIX N100 43 A
1, $2HCETEEAJE W T 8m P250 LAY, 1 di A i
AU R

(2) NEICIZEEF b

B, WATRFEXHICIZH LR ERP AL A 22
SEPCHEAT T 2 b, 45 R A BAE 300~500 ms
(N400), =AM EAEM B2, F(1,18) = 5.85,
P <0.05, 02 = 0.245 i — 2 &) FRA N S BT 45 2 % B0,
FEGRAS RIS o T G OL T, W T4 F i
5 J5 I 22 7] 22 5 4.2, F(1,18) = 4.81, p < 0.05, 1?2
= 0.211, FEI A HTI A 1H ] A4 9 08 BB i) B I G
[HRL ), 10 O Hp A2 5 TH RGO o 787 n T 251
T, WM& ER AL, F(1,18)<0.001, p=0.996, &
PEMCATREA T TG O T, SR T 5 o T 444
T I R TH AR BT TR S, (R 25 R
F(1,18) = 1.32, p = 0.266; F(1,18) = 2.35, p = 0.143
(R ILIE 4)0

HR X ESEMCH ERP B AT )T 225>
Mr, TEBUX A 50~150 ms (N100), 4% 400 AT H.

BT L

Rl /M"MUA\/N\\FAW ‘V‘AFWAMVDWWWAW‘
Bl A VMVWW‘N Apla AN s

2 uvV
]P-

2200 0 400 800 1200 ms
A

BT winT

J %ww“%ﬁvlﬂ\rw

2uvV
l

-200 0 400 800
B

K4 NEGCICHHTIH IR 22 5 0, A S dmbd i A et T
A, B MARHUATHREAJE & T 264

1200 ms

BN AN 3 FERLIX AY 50~150 ms (N100), 1A
AR B B30 0 % W2, F(1,18) = 3.202, p =
0.090, 2 = 0.151, A IR S A2 HAUN AN i
# . 1E 150~300 ms (P250), Wi/ 3 R0 B 2,
F(1,18) = 7.35, p< 0.05, 12 = 0.290.

4 Bl

A GE R IR B 5 ) IR W0 5, 38 o
ASEE, BT MBS AR AE e T T RS R,
WG R SR R B R AR A . ST
1 BRI, X T2, el T A LR
N SO S TATRR VA %o . A R TR T VAl
AR LB, el TR LT ide s BA 0
EWREW . AT AR L, TOIRTE G T IR E R FE
AR TEBREAR T %M T4 T i FA LS
I T4 e s G R e S BT S A B T
MTENL R Z 2%, 76 ERP 4558 |, #EEHTE AR
T X N400 5 P600 f 7318 i 1547 R ALY 1 sk
fER. WBRIEIZ R g R &8, et T R
TR W WS ZE B o W R, 17 458
PEICHTER A T T R« B T2 A8 1]V 40 Wi
SR R IFE M o 7E ERP 55 |, JB i T XM
A gt B 1 S B I s e, (A B S A
Feic A2 B ELA N40O B3 7= A T AH L ) FEAIR
41 RETIINEICIZH NG

AR R, dAGETEEAJE H T RN 4%
PRI GT T R, X —45 R 5 28R AR,
HEABESE Y, BEARJE T T[RRI 77 A 5 ),
{HIRE R AICAZ ST T, AR 25 R S P ] fig a2
H T A B 5 rh 48 A IE Bl vk B 455 4 3. Bentley,
Driver fil Dolan (2011)/#1 T Z W58 & B, HHAH
TRV 5104 L5t B A O B R TG AT 8] U A
M2 R, NRBE R R ARET, BEE W E T &, #i-
T DX A0 FR B T o M i — o VR S PTG R
BT R, ARARLAAR Bl & AR AR B 2 5l 5
ABFFE e T VR BE AR (12mg/ml), PR ™ A il
TS T REIA R . AR T gmbth S50, 7R BT 16
AN TIE, AR A0 s Aa — & 72
FER R B, X — i 5T —3, RPN BR
Bl e BE I T AN ) Fic 12 2 B (Rogers & Kesner,
2003; Gais & Born, 2004; Kukolja et al., 2009),

AT e T XA RN T AKSE B9 820, ASHIF 5% )
2 W 5 Fi7 ALl (Warburton et al., 2001; FitzGerald
et al., 2008), #RFRI AT &M TICIZ S22
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RT3 TANAZ 5200 o AnRT 5 Tk, FitzGerald 45
A (2008) 38 o i AR B 98 & B, et T TE i ik
R T SO TR X, 1 A s H A A 1
TR X . 55—, fEPEIETHA et TH, e
TR TSP 1 5 A 25 5 o TE S s I B
TR TR R R B i AT 55, Jely T Xl T
K- EAZ R E= A AR . AR R EU B, TR
BN TR AR R R BT 55, Je T T X Py #p
FAFES AR . ATLAUE 1, Je T T XTE AL 5 e
5SS o — 3 FATHEN, BT R AN TAE
PR SR S AR ] A4 55, DR I 0 T A ] — A5
Yo, Jet Tsgm T O e, S 8002
12 X A

WML ERP 45 R — 0 kB, $RIGETHEA e
T N400 5 P600 153 #f 32 2 50 o Fe I 9 R
N400 B TiciZh S A 8, B iR X S ME
BOEZIMT = AR RN Sk, 1 P600 M523 7%
PEA DG, B2 Y TH IR U0 2 B %o G 7 A g 208
A (Voss & Paller, 2006; Paller, Voss, & Boehm,
2007, HEE, mfed, R, 2013), LA R T
N400 B3z #l52m, vilJed T 52m 174 idiz
A SR A e T AEE R Bh Ak A
oy, Wi 1A B IREE RN K (P600) . I AT
GERIL, AIXS TARMCIH ST, WO PRI = .
TG 05 255 DX IR E PRA T AT 55 I B85 P2 T v, Ok Bt
{T: 55 W %5 B % (Sutherland, Ross, Shakleya, Huestis,
& Stein, 2011). Sutherland A h, XS K KK
IRl IR AR 5 b 3 S BOR BRAIR, 75 A Y e 2
P ERE AT 55 AT AL B, SR S B K 2
WG o P600 S 5 AN ic 2B Ry, [AAEZ 3
PRI BRAE TR, P600 J 43 B I iR 2 B 5 i -1 B
TG TR, nTRRR e TR IR T gl
BT HRCR, PR TS BRI T Z R
P

Fhb, FATE AR BT A JE Wl T 50T,
B T 5102 H 5 19 N400 5 P600 5332 52 sk, 5
WA OCH N100 B 53 F1 5 B T8 SO T A G 1)
P250 At AR AZ B 52 o AR AR R S A U, HHAR
AT B o 5 ) H A O BEHLRE ] 422 M R i ie A2 o &5
UL T R REAN 58 A ELHE AL R s e,
A o 7 R A A D BEALRE X ICAZ = AR Rl A 52 )
42 WARRIBIZ

AW PR N RGCIZAE e i TR R, R
B RGT T RER IS, B JE T TR R B X Y Bl

fCr= e, AR ZE RS Danion 5§ A (1990)
F1 Schifano Fil Curran (1994)F) 45 AR —3, A~—EL
9 B R AT e R T A B Y 5 AR 9 R 9 S 56 4
FORIA] o FFSCHE H ] — A8 5 0] GEXT N Bie A2 i P Fh
155 F= A AN s, ASHIEZE R A IR B A 55
5 Bentley % A(2003)11) 5255445 B AHML . itF—
N R, TEGRASRIERAJE & T XA R Tk
B N BRICAZ SR S AN R], BN T4 TR
FRACAZ R BREAR, Jm TIAZ52m, X —4558 5
ZHET NERACIZ IS AHE T o LIRS IAH,
WERIEIZ R 5181250 H B A BER AR DE, AP
W2, ZEICICARSEHISIANN, WIS
THIWERN RG, 5ZFINRICZAT HNIET RS
JE TR B 1Y (Gazzaniga, 1998), TS X4 T
FISHIN N, PERGCIZ 3 EARE T4 hn T, Ak
1812 F EAR AL & 0 T (Roediger & McDermott,
1993), FEZmAGHTHE A JE i T 8 37 g A 10 12 50
H B3 S0 T A8 iR X 32 B 52 0, 2F 1 5 i 2 AR 0
Tad . S SO TR X AR SZ 50, R 5%
W HBE A0 Toad A AR DATERAS, P BRGCIZ AR I
MRS TALHS B sehn T, DASeHeie B4 &0 T
Z R, 4N BRACAZ S AN Y 3Z B, (H
ARG R EE R 5 HALE, XU N BRICIZ R R
KA T, 534h, CAMREN, RIS SEhi#
> I H MRS AH S R, B RES R I B2
M shans, BRIAEE R 3, Xl B Bac A2 A 58
ST M RAE

WRRICIC M BTHERRIGRT R A S T T IR, i
SR HT B AR T T AU BN T4 T st T
R, X d W AR BEXH T e iy T3 A Uk s
PERN RIS T s 5 SR AR R IR X BRI, dfid
B TP F M BRICAZIEAS = A 5 i, i £ o B
) P 8 P9 B e 12 B G e 2 R R (R DY, SR
B, 2007, 2009; #iBJ5, TIFEF], 2012), HILE B
W FRICAZ SR B B T R i 55, T 5 52 3 HoAh R 3R
SN o ASHIFST I 25 SR R AR & IR ON R e A2 FE SR B
B fass e, AHX T anms B By, $RE Bz el T
AN

ERP 455 517 450 —3, 7Edatmis A ey
THRM AT, 5l 55 07E N400 Bisr |22
SR E, FHAET NS R LN RGCIZ ST R i
FEVRIN T AT N400 22 A3, AR RIS
RGBEA Z FN I . N400 B IH U 2181 N Bl
¢y ERP BL4F, HiAWFSE & 824 N BRicA2 32 5)5%
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%50 %5

me f, AR IR B T RS N400 BT TH RO 2% o
J3—J7 T, N400 SHEE SR A 6, AP Ry
I T 2504 F W EGCAZ LS R %, IFFERE N400 A%
G132 B . BRI T Rt AJel T % T it
SUREaNioF o) | MBSO I i SiED S | SRR vl el
AL

TESEMCATHEAJE S T 264, S5 A N400
THALN, LU ATIIARR, HR 22 o W, i N BRie 2 i
T R R B AN = T A% B B o Ui JE T X B
TCACHR U B2, I AAGE XHE T2 i 4 st
FEy= A HEEWE W . 7E P250 W43 bl DOWER 21 Hif
JE A RN, RIREI T P250 14 U L
O EEAG, wEAJE T R T PR G R i R
SN . BT BRICAZ B 5 BT B X T 4 i i B
W52 BT, R BT A e T & T B
TCAC LS T B R R T R T fig 2 T ol o T2 Az 3
R 3
43 RNRIZIZERIBIZHIXTLE

XT EE N B 5 A e R 25 T LLUE IR, PR E A
Jel T2 R — o AR UM, (A2 dms A
Al iR A e T P RO TE I T 2544
T EIE ST R, HEXT N T A R, $EHL
iR AJE i TR A CAZAE RN I T KSE &8
R, TR EEAN ] . X FASBE R AR,
Moscovitch 58 A4t i 58 3 — il T #Y (component
of processing model) "] LAEiF- M B . iZBIBIA N
IS EZ = A EEWRGEMTT . HEZRGE, N
M/ R G TR 2 R R G, Horh, B
F )2 RGeS M AE R, Toig N RciZid &
HRRACHZ, TEGR S i BOERAROR 2 2 58 0T il R
TPBIC TR AL LTS CRIE, ZJE#E A e R0
TN, At A RGEMAE R . NERIgiZH
%) 5 52 3 BN 800 32 MO T2 &R G AE H U Be xof
U DS NN AT SR T P4 N ol v [ sl o R A o
ThF I 22 GE R HIT A0 K J2 /v e R Ge B 349 o A k4 e s
S RGE D0, BEE#A PR G m T I
PEUL N BRACTZ 5 A S A Gt B B AT 55 AR ]
DAL Gt R BT A FH AR AR ], 7 JE iy T 5 e i A
HeBie, IBAfE I T4 T g2 N Rad izt
SEA AR R ) o T R W S HR A 52 B 5
PRI 3N T 2548 T PR IS SRR AN 23 52 B 52
PP AE B2 W Be B T4 55 A (6] 0 FH A [m] g A
Ye, et T XA [\ A 4 OB e AN R, PR
AR ICAZ Z B o B B o (H IR AR Rl — R iz,

PN 77 SCAE SR BT 8 FHAR [R] g9 8i e, A e e
TR BB KA
KTHNEICIZ SN EACIC R B G, AR
MBI BN PF T NE TAFICIC RS #H
HIETARBICILRG, BATE)el TR T M
FRCICAHs 2 A W AN TR B AE AL, AREASAIESE H 2
TR B T X PIMCAZ RS B — 2, AU
FEWCHTEEA RS TR T IA AR, HIHIFARF &
B AR, ARBETEA R T X2 Y
ZER GRS KB AA B — U, HEE TR
(R it AT 55 R AN TR K A=Ak, SR T AT &
HE TR —ICIZ R . N ECIZ 550 .
ICAZH T BELH Al BEA B R AR B
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Abstract

Studies have shown that choline is a substance that is closely related to memory. Previous studies focused
on the effect of cholinergic drugs on explicit memory, and those results revealed that explicit memory is
sensitive to most cholinergic drugs. However, relatively few studies have discussed the effect of cholinergic
drugs on implicit memory. Furthermore, whether the effect of cholinergic drugs on implicit memory is consistent
with explicit memory is still uncertain.

The effect of cholinergic drugs on memory was investigated by drawing a comparison between the
participants with nicotine condition and those without. We used lexical decision and lexical recognition tasks to
test implicit and explicit memory, respectively. In experiment 1, 30 subjects participated in two occasions, 2
days apart. They participated once in memory tasks after receiving 12 mg/ml body weight of nicotine and once
after receiving 0 mg/ml placebo. Experiment 2 examined whether receiving treatment before encoding or before
the retrieval phase would moderate the cholinergic effect in explicit and implicit memory. In experiment 2, 19
subjects participated in two experimental occasions, 2 days apart, as follows: after receiving 12 mg/ml body
weight of nicotine before the encoding phase; after receiving nicotine before the retrieval phase. In addition, we
adopted event-related potential (ERP) technology to observe the affected ERPs. Participants were instructed to
response to corresponding items by pressing keyboard. The Reaction Time and Accuracy data on retrieval phase
of the two memory tasks were recorded and analyzed.

Implicit and explicit memory performance declined under nicotine condition in both experiments. It
reflected that receiving nicotine not only impacted explicit memory but also implicit memory. Furthermore,
nicotine effects are moderated by the level of processing at the encoding phase. Such impact only occurred on
the deep processing level. Moreover, memory retrieval after receiving nicotine was affected. These effects were
more remarkable on implicit memory retrieval than on explicit memory. The results of ERP data also showed
that related ERPs of memory were affected by nicotine.

In conclusion, results from the current study revealed that effects of cholinergic drugs were similar on
implicit and explicit memory. The rest of the segregated results might have been due to the discrepancy of
memory tasks rather than the differences in physiological mechanisms of the two memory types. Implicit
memory and explicit memory might not belong to two extremely independent memory systems, because there
are some covariant effects existing between them.
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