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o} F He 3= California Verbal TLearning Test (K-CVLT) &) <F3loll& #93F AJo]E Holx] 3O Rey-
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SLRAIZ|EL S| A|  olAb

748k 7ol (obsessive-compulsive  disorder:  OCDR=
18 Pgon 9ARE A BeIY
wael Azt A wER e At 8
Z91 xé/ﬂ% OH O]E](American Psychiatric Association,
g 71 g AR R AL
S 4w UEel G7Ee 2 gael Pe9
Ao AANEEA o]Ao] Zadt AT F
tlu H3&3 $IThKim, Ha & Kwon, 2004; Kuelz,
Hohagen & Voderholzer, 2004). TRA] &P 7}d}
Aozt AT, 5ol kek AFAR 714
QA ABNR J)FRA% BELe] ¢
AN} Aol (neuropsychiatric disordenZH= Ao
THGross-Isseroff et al, 1996; Mataix-Cols,
Sanchez-Turet, Vallezo, Verger & Barris, 1999; Rauch,

A

rlr rulo

=

Junque,

SEEEE s
ol kso] Aol vl A

3 B 313819 © W (Deckersbach, Savage, Henin, Maraix-
Cols, Otto & Wilhelm, 2000; Savage et al., 2000),
ERe AR U Gl Seld Dol )
o] FaTew Npdn des BIAN
(Christensen, Kim, Dysken & Hooverm, 1992; Dirson,
Bouvard, Cottraux & Martin, 1995; Radomsky &
Rachman, 1999; Schmidtke, Schorb, Winkelmann &
Hohagen, 1998).

e} 7k ) gk vl
= 7R doke AL Y A Hadm
o

ot dE

o Savage, Baer, Keuthen, Brown,

Rauch 9} Jenike(1999%= Rey-Osterrieth Complex Figure
ANRED ) Z24 247 A o] Sedol
Aol wste] gt Aol fxktelM el st
| A3lEe] dvtn E T}, Talls, Praces}
Jamani(1999) ol /\1 7}31— 7g~oH §]_z}7]. z}d—x—"l 1:6ﬂ
o 333 AL feleA Re S 0l
Ue & Hastsivt. vt o Skl &
ol 719 el Eztel A=
Azt 73 /o] FHENENE 76l o
q 1% U} (Kim, Park, Shin &

%
s
=
re

ri
2
r 4
<
fr
o

Kwon, 2003).
7yt ol @Ael vlelo)H )
Agh O AHEU= ¥ EEER
ARE8E7] el e
A5 5o Savage 5 (1999 RCFTY =7H4
gellxe] Astd FPo] BAL HA Feke
3} A AdHe] Sitke As
Deckersbach  “5(2000) < A] RCET ¢ A
gte] A3l FHo] 3 F44 3%
3] #3& dAs FH, o= 7199
Fgol HHol Fosle} Qo] F%
at7] Hﬂ—‘?‘ow}; 4 6‘}?4
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[e]

)

19,
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£
tlo b ol

=93
Wr <, R

r_Q,
2
J}im
O

B} (Shin, Park, Kim, Lee, Ha &
wahy HA 2= FakAel 3kar 4 71l At
o] 719 A 1 AH W B T Y 7

Kwon, in press).

T Aol olxA el wERIA] FdeiA] &
oh e gigRe] APAEL kgl gt

7F RGET &} o] & Fx3ld 7Y AAIME
ool Ae W o} 719 DAY F 7
F3lE Arf A= 3] AsEE Holx] gon],
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dEM S/ d8h Ao Ao g5 719 AR H HmAs AT
ol Aol EAt Agelol & Tod FH Aol AAHAYD EA Ol FHbE] AAE &
7b Foleln] of2 gl Zlﬁlr?ﬂ‘HOP kbl S oldel AMEA FUD et FHE
g olelw, & 3389 ode2 7R 71 @ &gl Mgk ¥ FEHE 2eE gEe
o Folghi= A 5080} (Greisberg & McKay, 24 HHEL AA|HR] e Egu whE AR
2003). =gl el M= thedl HHEsteivt.
ele og @) #Fem PAE NS BE A ASd d@ wges zeHe Hud
3k Q1A] 7)Folth HEA R Ve 9F 7|9 AP A S (event-related potentials: ERPs)+= $-
(explicit memory)¥} F5- 7] (implicit memory)S_E. 3L AlZE TR Du|clel 7)Y AT A
TFE-FTHSchacter, Chiu & Ochsner, 1993; Squire &  AMEETL APARAAAES o o9& 7]9E =
Zola-Morgan, 1991). 9@ 719 ARolG ARE ARE B2 d7E2 TE AXE A5l Ag
oen 5o Nz B AL dud  ANY A3 vk 8 2§ A9F 24
£ g% de GRAdUt 944 B arke g wudgiod, % wd A
glo] ofdel Age A& AFsn U= AL (repetition effect) 22 AT FPHold/new effect)Zt
onjgc}, 9E 7|9} 4E 7ol 2HdE 2t 1 B U} (Friedman, Berman & Hamberger, 1993;
Z} 31491 AHALeE HEE K Sh(repetition priming) Neville, Kutas, Chesney & Schmidt, 1986; Rugg &
7} A4F AFEETHRugg, 1995; Swick, 1998). T3k Nagy, 1989; Rugg, 1995; Smith & Halgren, 1989).
g 717} 4E 7l A2 g A3 2 9 3= A AAl 250-300 msiE] AlLteke
o s BAHE A0 el Urh vk olF 2 awid AsEck o[l MR Ak
AR TP WEEED AATEE A= 0 B A8 4T 9T 23D A7
gz7F g3 7o HoJele 3 MHaxby, EoAME H1H AT} (Hamberger & Friedman, 1992;
Ungerleider, Horowitz, Maisog, Rapoport & Grady, Kazmerski & Friedman, 1997; Munte, Brack, Grootheer,
1996; Squire, 1992), +5& 7ol = AAFHI} 7] Wieringa, Matzke & Johannes, 1997, Swick, 1998;

Aol BB AL o A0k A 9
(Fletcher, Stephenson, Bullmore, Donovan, Williams &
Carpenter, 2001; Petri & Mishkin, 1994).

ik o) ge] B v)ee 2 AFE
=3 Adeo] B3It Jurado, Junque, VallejoS}
Salgado(2001) = To] Wlko] # 4 7Y
(incidental memory)& FAFSH A3 73l Ao 3
27t 7Rl Hlgte] e FE HelE Bl
319}t WPH Foa, Amir, Gershuny, Molnar®} Kozak
(1997)& Hl7d AStwhite noise) & AFE3}o] 73k
Hol fAje) 95 Alele 2A A, 2
of Al B v)ele] AL WAFA|
orl = Zurgel gAlrul AAEA T B

%‘6‘
I

[e]

Zhang, Begleiter, Porjesz & Litke, 1997).
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=13} 714 ge] 7]
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e 2R 3
] g BEAE HHOM = 7
Me 2 ool A7 714 ]OHOPJ_
Zb 8lgleh. Axbgol ARG ulell ek gt
Aol Zhate] ol&E 7]9L AMATHEHAYE ALE
st AR A7E ST ohdEl =efellA
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=
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U} (First, Spitzer, Gibbson & Williams, 1996). 7
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desivt. 2k 39 AZAL Yale-Brown
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Price, Rasmussen, Mazure, Fleischmann & Hill, 1989)
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2 A% A AE A5 2 A A5E 27

Scale

13.29(SD=2.20), 11.59(SD=3.55) 9} 24.83(SD=4.85)
olith. Fi 49 713+ 834ESD=4.52) 9]tk
1799 A} S 28 & AFE Folgle

), Fat 1Y &3S 35 mg paroxetine] AT}
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STk AAIE D, 200709 Hol 1-yl9] 7}
A o] Foll HHE AAE o], Hdo] = vhE
AAFA] gkoket. Hdols Ehg2 JbEsiAlRt
o7t Gl dolERA AA| doldllA aut =
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og 7199 %—%Oﬂ% AEAI 41117} A&
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Sk dol7h Ao 2 AREE =T, 38019
1007 ehTE AAIHAL 28070=
A o] ol wHE AAIEHUCE A
07 o] @AMO;’[OD% @A}
2 A== gzt ojHe Al
oAl AAHA] B whol
dato] HEESlEE 39
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olaItES B9

AL AA A

A5 G o7 R
SRR

gy Hx}

9= Neuroscan ESI-128 system3} Scan version
4.2(Neurosoft Inc., USA)S AMgdla] &89
woh 2Ae AT BE Ado] 2Foln A
AollA o] FeHtt. 123 AellM H9E F43t
Gom, referencer= 2}, -$- mastoid processdl] F-2
@ AFolih. ] £207 & PuARe 9
£ & ol #F% HA=5E Fok RUHE
5 kQ oJgtE A8

.05-100Hz bandpass®. 1807 =74
w3, 1000Hz0] A {0}t Z7 o]
B S HIE 1100 ms epoch(100 ms A=A
RS EdSOR hrolonl 48 G
] Sle AlFE AL} F A5 A
ACEEAA dofel AgAIA golel we} o
ST AFAEE A S 1-30Hz bandpassZ. T

p

H

—1m

3} Impedence =
5:] k)

1o
o

THO O
e

= =

[e]

S

Al o TH(filtering) SF I

g, 5 A5 FACIA = olFdl A
H golE AAE AR wEsAY ofH A
AR o2 dololl dielde AAMEA it
3 HEEEE A ofgdd dAlcME g 4
g ol A Aets $AH A
o EFakit
=28}

HHE AAE gofeh HHE AAEA] @2 dol
of oigt Abdasdzelel *MW (generator)= A

3% (source localizationy2 AFE-3le] 23z} 191
Curry 4.5 ZE I (Neurosofc Inc, USA)-E ©] &3]
of 1799 FAEAY ARHEHEEAE AA

Hoatgeh. vk AAE dolo] ERPA RHE
A EA] &2 ERPE W 2jo| W dl(difference wave)
Z F3F vhg, 230-480 ms7}A|2] ERPel thal ICA
(independent component analysis) S <23}tk ICA
A e AE s SNR(signal to noise ratioP]
HT &
(equivalent dipole model) &

=

=
Bees 7ML s7H A=A 5
olgstd AT A

Asiith e o= MUSIC

(inverse problem) S 312

(multiple signal classification) Yile]E+& ©] &3}
ARl 1A BES AL AL Mosher,

Lewis & Leashy, 1992), BEM(boundary element method)
o] AAA W] B (realistic head model) S ©] &
sl wlElrde] S HAsE AlFU) (Fuchs,
Drenchhahn, Wischmann & Wagner, 1998). =7}
o AveE A% B de a4 5F
A}71 8- % A (magnetic resonance imaging: MRI) 3}

gaks] AAZS AReEtETt. Rl SR
A=Y FA|M HE FIE Holx] g9k
w el SAshEg A48 4 vt
Algde] dAt

Hlddo)d 719e RGFTZ Bato] 24319

(Lezak, 1995). RCFT= 3 FAo @ AAEQ=H],
EAF 24, 524 3% 2A@ApE 2d
ol A AA G 2ASEE B
4 308 Fof] Aoz AAHSICH
ofxel HeAde] # ANHL Meyers?t  Meyers

3
°]

Zr FA

R g 4

mi o ME N

(19957} Akt A3 Aol wE} o] Fol vt
Aol 7198l EHole =uelx EEstE
CVLTK-CVID S AHgatlvk 719 495

1999). K-CVLTE] &714 24 346 AlF), ©7]
AA A 34, A7 AA A B33 Aol 1
AL AN A5 45 98] K-WAR

(FHE, s, 2737k AFaret ol9E 1992)
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Ash 7 A% 2ol A A% AN ¥
200-800 msZ 6711¢) 100 ms AJ7F Jejow FE
FFATF(200-300, 300-400, 400-500, 500-600, GOO-
700, 700-800ms). Z} Ge] Hit 78tk
o]Z ANOVA, WM =x oz RBA3l9 &
AR 2 EEAIA] ook REEAIA] E]A]
o)
7k gl St A

Qlojgitt. WHE 7
17171 SH'E:‘]-OE] Greenhous-Geisser ~ correction:
Ich A Aele 2 dAR o]Folxlon,
12 A= B9 (Fz, F3, F4, Cz, C3, C4, Pz, P3,
P4, Oz Ol, 0% o= B4 Ads 3 &
T4 59 AS5E, G G, Pz, Oz0l] TSl &
A ﬂ‘ﬂ’é 0}/\/\

H-g- Al ANOVA,
o], A= A 23]
o] FJ@AARE alolqlrt. ol ¢
Fhathic rawe)?t A AR EAellE
7} AbeE9lth Y-Bocse] A2 whE gl 7k
A}#oll = Pearson product-moment correlation ©] A
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NEE
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o A% S92k AQA 8<lelgin
el 94
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A

=2

L

AL oY 50 2
rﬂ o
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[e]

St st A gEAe] T Agt

E 1 Zdigol BXFEy BMEMTY olTEAR SM
AR (N=17) AABAT X=17)
a7 26.53(5.39) 24.53(2.79)
wEA 15.87(1.41) 16.07(.47)
Q 110.12(11.52) 116.50(8.20)
e 958 8/9
() EFEA
A B2 £ 19 7= v F AYR A

Y)(gender distribution) ol 4] =tol7b gidTh, X,
N=34)=47, w. ¥ F&& Uro] ]}\1 oole 3}
o7} Yl o, #32)=-1.36, ns, oM E
Ael7h BEEA @Jﬂntﬁﬂ;ﬂ, a3
KWASE 338 Qo HE % Al fola
Aolg BolA| QSkTh, 1(32)=1.83, w.

1o

/A8

XA B ERP (Grand average ERP)
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EENCEEPREI

Z B4 ASI7F 7 A BFelA 460ms ol
A BEHNRL, = 719 FAIME dE 440

=

msoll | HAHAT qF 719 AL As 7
‘l‘°ﬂ}‘1 Ak A9 Eerh dREsie
HOM V2 A AL #
CTE 4 719 BACIME 2 )
Hj3ked ke Holo] ojs] ggd A
of FaEer, #he P
FARCAA o FEE

e

Hj

ol
o2
i
jx

_V\_ll
>
éXL

(¢}

=

19 e HomA
A
32

fris

2L
H
i

o k2 Fu}

)
gclal

eF

@ e

LS

Ql

]o}oq 200-300 msoﬂ/q
AtF3.54 uV vs. 2.12 uV). 18]
3 A A= B dolrh HIAA] @
od = S HPAE,
F(1,10)=4.84, p<.05, o|&g W& F7} Sakr
oM BAER] LY, F(1,16)=1.08, us.
300-400ms G| ¢, AT 59, F4128=
17.26, p=.000, A= AA 2, F(132)=7.67, p
<01, & AL F(1,32=655, p<.05, A3} #Z
HAvk A5 299 AR Gl P Z A
Zo|, oA 7Hg AL FZo] UEPYTHA.19 uV
vs. 2.85 uV). 3 A AN 2A AL wrE
dol7l HSAAl dolol] Hjgld ¢ & A%
HATE (453 uV vs. 278 uV). FAEA A

= 37

x o
=
L
A

o gul BAHAAE, F(1,16=3553 p=
000, BAFAE v gaby) #AER] E9F
v}, F(1,16)=2.25, m.

400-500ms €] =} Hoy
F(4,128)=5.23, p<.01, A= AN F7, F(1,32)=
3.94, p<.05, & Ak F(1,32)=8.88 p<.01, EI7}

P

& *

)=}
A

HAF L. A2 B9l A s F R Eo]
Cold BRAYNLET8 uv), 7HE He AEze

Ozoll Al HEEITHLIY uv). AT AA] ZH el A

= HHE dol7h AIAA] dolo Hjsle] v 2
AZE BETHG5.46 uV vs. 461 uV). o] 3 wHE

At BdEA Tl E 2" W, F1,16)=

4.04, p<05, $ARFAIME YERA] ST
F(1,16)=2.52, .

500-600, 600-700 2 700-800ms &] FHEAH =
A= BEflolMut gk 2t vEpskon | b
Z o] Rl #EE vbd I A2 JEe
Ozoll A #2A= 9 Th
2/ 7| oHAofM o] dl= F2}

200-300ms ¥ A, AT AA 24,

F(1,32)=18.05, p=.000, 3 A= FS|, F4128)=
3.12, p<.01,94 old zpol7} HRAHJUTE A=
AN Z28] Bf, R dolrh ASAA] de i
0 E 2 &S How (332 uV w. 248 uV),
A BoME G F9ox 713
FAE YRGB8 uV) 0o T AL
FAFYH210 W), 22 TR BAEA
T 200-300mse] FHF AZEo)A folgh Ajo]Z
HolA| 9k}, F(1,32)=.63 w.

300-400ms Gl A= A= AAl 24, F(1,32)
=75.82, p=.000, % A= F-91, F(4,128)=2.64,
p<.05, 9 F 37 FZEAG. dHE o)y}
ALA A ol ulale ¥ & AZLL Holo

2 Rl
o

Aol
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2N = / 2o
(478 uV vs. 1.85 uV), Cpz oA 7} & AZo]

TR WAGT2 uV) OzollM 3 FZo] 7}
2 A0 wv). AT FAEA T
300-400ms G X ] Hat ZIFeA Folgh A
Z Hol|x| &l F(1,32)=22, .

ANOVA Az}, 400-500ms FGoME= A= A
Al FA, F(1,32)=82.35, p=.000,3 AT
F(4,128)=3.98, p<.01 o] 28 Afo]E W}
ASAA] dolel] Mgt} wHE dololx T Z
HEo] HAFAI(GA0 uV vs. 334 uV), 7}
AZL polA FAE HAG48 w) 7 A
Z1Zo] Ozl A HHEUTHA03 wV). F
400-500ms & F7t FZEo|A frel gt AE
egiet.

500-600 mso A= A= AN F7, F(132)=
19.36, p=.000,3} A= E9| F4,128=712, p=
000 A FEIZ} BHEHJCE. A= AA] 24
o] ¢, BT o7t ASAA dojel] E|ato
HQ) 3 (6.69 uV vs. 5.19 uV),

A

A

L1

QSUTY, F(1,32)=2.95, ms.

600-700ms &+ 700-800ms &] G = A=
F3lelAwt felet Apolzh #AES o, I

2 A%o] oI Tea by

ol A #ZE it

2 JFo] O

38 B PAEAT] ASAel T
o WE dolsh AeAA ol nel BF
A%g 2 A GpE A1esn g
98l 7loim} o2 7|of TEje) wie ARk X S
Hug

A& FA] e HEgo] B B4 2

O AR &5 719 AAREATS] L kfmaet o7
3 A GFEATA freld At §lSh

v}, F(1,32)=2.63, m. FARr3} FAEA e <
719 BAAe] ke HEEL 27 8456%
(SD=8.67) 2} 88.13%(SD=7.42) 0|3t} ALl T
A el whg AlZke] 7B, A5 AA] el
218k 27F e, F(1,32)=18.89, p=.000. =
HHE hofof tjgh ¥kg- AlZto] ASA|A] ol
gk whg- AIZTETE f-olabA WRITHG87 ms s
628 ms). 12yt T FHEZ HEE AREA f2]
gk 2ol HolA] eYTh, F(1,32)=02, m 7
T BRFEA T BF AN dolHot HhE
old| disf o #-E 5k A7hE B
o3 ud FA ] ¥k HEEe] 7
ARt AL feldt Atolg HolA|
¥}, F(1,32)=31, w. At BAEA T 1t
< e 95.28%4SD=.03)Z  95.85%
(SD=.33)014tt. §He- AlZte] £4 Azt A5 A
Al Z4, F(1,32)=119.23, p=.000, 3 A, F(1,32)
=451, p<.05, oA F2|g A7} FAFHUT. A&
A dol BT} gHE dofollA o wHE whE- A
7ro] VFEREILE07ms vs. 431ms), AAEATO]
Skl Hste] o whE HRE AZEE B
@39ms vs. 399ms). 12V} F A 2= A
Al gol Wt} HhE dofof tisle] T WE
AME BT E o4 A9 7193 dF 7]
A ANA T Feko] wHE hojel HIAA] ol
o digte] WSl Hat Al whg gehs
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Impairment of implicit memory in patients with
obsessive-compulsive disorder: an event-related potential

and source localization study
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The implicit memory deficit in patients with obsessive-compulsive disorder (OCD) was investigated using
event-related potentials. For the measurement of implicit memory, a lexical decision task was administered.
Among 320 words and 140 non-words, 200 words were repeated, 120 words and 140 non-words were not
repeated. For explicit memory a continuous recognition task was administered, in which 280 words were
repeated (old) and 100 were not repeated (new). On the recognition task, both controls and OCD patients
showed more positivity to the old words than the new words (repetition effect). The two groups did not differ
in terms of the performances on Korean version of California verbal learning test, but OCD patients showed
impaired performances on immediate and delayed recalls of Rey-Osterrieth complex figure test (RCFT). On the
lexical decision task, controls showed the repetition effect, whereas OCD patients did not. In addition, OCD
patients showed prolonged response time to the old words compared to the controls. The results of source
localization, which was performed to find the cerebral generators of repetition effect, showed that left caudate
body is a strong candidate for the generator. The absence of the repetition effect on the implicit memory task
and the impaired performance on RCFT indicate that OCD patients have implicic memory deficic, which seems
to be caused by encoding or organizational difficulties. Furthermore, implicic memory deficit in OCD patients
scemns to be related to the dysfunction of prefrontal-striatal system, which is known as the neural substrates
underlying OCD.

Keyuords : obsessive~compulsive disorder, event-related potentials, implicit memory, explicit memory, repesition effect
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