110

MRELEY H8BEELH

BRE

Parkinson /D mental set FEE D&

——Wisconsin Card Sorting Test I & 5P300DEH—

N

EA

EE RN, FRIEEED I Parkinson BEE234 (PAF) LEEEAA
(ON#®) 1z, computer H# L 7= Wisconsin Card Sorting Test (WCST) %17 L,
EEEE (FC) LBEEE FE) wBEELLPI0TEIE L, PAFIZONBITILL T,
WA EBICFCTES, FETHEML, EIBGONBICI L TERcB B 2RD bh
oo T O#EEY, Parkinson BB, BHAEOFE L L TP mental set DREIETL,
FREFBLLTWHZ ERTRETHHDEELON, 0L 5 IREDCS & TRITEENR
e LTHEROBELLEOREORANEL Y BLELLRA,

WEOIES 8 110~120

Key Words . i — %V Y VIR, AV EAEy b, D4RV IY e a—Fev=FT4v7 72+ P300
Parkinson’s disease, mental set, Wisconsin Card Sorting Test, P300

T4, Parkinson i (PA) i\ TRREIE
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SRS PARZRREL TR, FHRE
7w PA @B TIP300Es LAIEH &
2hTw3 (Goodin », 1987), L2 L, LU
e (1986) BEELOAWT AL (&F5,
1984) = X 5P3000BEHEXRAL, HREHD
s\ PA RS PI0DRENET B &2 RE
LT3, WHELOHER, P00DEHTGE
23BE © odd-ball paradigm (OBP) & &7z
HENMERTHD, BREOAWT AP OBHEM
b, FiREEHEb v PA BT 5 mental set
DEENTREI N T 5, Z EP300D HE»

5, PA® mental set DEEIFTHI L %
RETHLDTHHA, IWHLBRERICH
FHREICRBEELLBTEELAD, TOR
ROMRCBE LV BRVCBRHEILELEbh 5,

—7%, EEREHb PA BT Wiscon-
sin Card Sorting Test (WCST) (Milner,
1963) =, HUOHRBORBCREELFETS
ZEAMEI TS (Bowen b, 1975 ;
Brown %, 1988 ; Cools &, 1984 | Flowers
b, 1985 ; Frith &, 1986 ; Gotham &, 1988;
Lees &, 1983 ; Taylor &, 1986, 1987 ; LM
5, 1987, ThIfTBHEHRECE,D, #i
Fx i  PA 1T mental set DEZENEE
THLEERBTHLDTH S,

LLEnS, RBEOAWF A b LA mental
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Mz B L »T, PAORMEE OHE
HELIHABCTELREENS D EEIDN
%, mental set OFFi A & L TR b REHN
f2d O WCST TH Y, bhbhiid Ttk
HEEEYHHE LLER 2L, WCST ik
n B X M7 P3004 mental set O FEEIIZHRD
THEHTHAHZ EXHE L GBEX, 199D,
L@, bhbhidERE b PA ZR&R L
LT, WCST kX 5P3000&EH ## %, PA
DFIMBEE DB E IO\ TRFE I 7O TR
EHT 5,

I x4 2

sy, PABE23S% (PARE, B74, «16
%) LiEEEEE19% (ONFE, B T4, K12
£) T, MEOTHERCEREXRD RV
(% 263.3+9.6%%, 60.1+8.8%%, F=1.169,
t=1.08), PA B3£HIH Parkinson HRE % R
B ThH -, &l Mini-mental state
examination (MM S E) (Folstein &, 1975)
WAL, £B24ANETHH L L, PAR
& ON BOFHEBCHEBEN T & ZHER
L (£A27.4+2.145, 28.3x1.75, F=
1.527, t=1.62), PAB O EEE X, Yahr
DIEMCIL, 12334, 214, 254,
VA 4 4 TdH - I, Fahn o rating scale
(Fahn &, 1987) 133.7£23.7TH » 2o &
FRHARILT. 126, 0 TH » 1o, FREB I, &
D EEH Parkinson & O REIEE 0 #B % B
WeTsrL0THY, HBEHNBETHLER
BHL, ERCELTTRERR,

I % &

Wiz, #%ab3%, Computer & X b HI#H
iz WCST 2T, E&EEE (FO, BE
HE (FE) whiE L +~=5EEM (ERP)
##% % Fz, Cz, Pz THIE L1, Hb¥ THK
£n% 5 FC, FE o@EE &L, #Eo
BTREEL KD, -

PA By LT, —HExKRvT, BEOR
i) OBP i X AP3000 & b TV, % Tty
BHE Y parameter X155 1o, FHELE Wis-
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1. The first display
{red)
[of

O

Which card corresponds to?

1. Subjects answer orally (A,B,C or D) l

0. The second display tyallow)
Subjects watch the star. (3sec.) n

N. Feedback tone (Correct or Incorect)—

{trigger signal)
- ERP measurement

(red)  (green)  (black)  (blue)

wll & o ©
1t & Flo O
A B [ 0

V. Subsequent
display

(black)
”w

Which card corresponds t0?

1 Wisconsin Card Sorting Test (=& % P3000
HHFE GEIAXER)

consin Card Sorting Test (NMWCST) (B
B, 1985) % #EfTL e, NMWCST o &
CLTHEEL IR, ERENSHE cate-
gory # (CA ; categories achieved), FRRRIX
5% (TE ; total errors), Milner D EHIEKI
I sBECBREHE (PE (MIL) ; perseve-
rative errors by Milner's method), Nelson
DEMEC L 5RFEOBKRIGH (PE (NEL),
perseverative errors by Nelson’s method),
BEERAEEETRPTREATHRGHK
(DMS ; difficulty of maintaining set), &®
53 category = d—FK L s\ BREIGE (UE;
unique errors) D% 4« X EH L7,

0l WCST & 3PI0EHEDF*
e Lich o (FA, 1991) E@E—0F

BErEVE (B1), WCST i EERARER

wWECER X iz program & Z L, micro-
computer (NEC ##PC9801M) =X b, M
i (CRT) D%I#, #i#H®EORIGEDERDF
FELEXDEES, EERA&S ERP HED®
D trigger HIFMNTE S X 5 THRE LI, BH

_39 _—
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BB CELHE TR TIED, 50emd 580
emPEN - CRT # R % X5 cigmRE s, CRT
DL AR D RAE card 7%, ERATHS
RGBT REHH card BNEREIND, &
card (X demXdem DK EE T, HEBEXEELL
T—2H7h 8mmX8mn DKE ZDEFEA L
ORI TS, BA card i3+, 1
BoRV=FH, 2H0BREOE, JEOEAED
+F, ABEoFGROAD, FAWE card ©
i, I12xb64@ouFhhoaoFhnol
DA T B, HREE TR card %,
¥ » # - BD5HE category DWTF I IZHE -
T, BRKcard DENBT 50458, O
TEZD, LTDE LW #EE D keyboard %
BIET 5L, ELRBKEH LT 5200
BEEVENRHEL, T03MBI, ERE0E
205, BHHoUDHHREI TV 558 category
=575 (B »—HLikw GEE »o
HEFLFEEDON B, EEFTLFEH 200msec
D 500Hz O#iFE T, BREEFILFR Isec D40Hz
ESHz O RDZEEETH D, HEE LR
i ERP JIZE D trigger #% microcomputer »»
AL, &b 2HBICTEEITIET I hWiEBRT
DR card OB EY & BRI K OBIB card
ERTH, HO0LDREINHE categ-
ory 1%, B+« BOB 5 BloOBEFIEE D &
Z, BEZh3Z & BEBMREL, ¥
BHEZID 52 LD 32D 5% category 4%
HBHTERPRL, BEE TORMBZESIR
L7z,

ERP o flE X HAXEHH D Neuropack 8
AT, RIEEER L HHE D Fz, Cz, Pz
WEEL, MERESYEEERL LT, Bl
Hik% 0.1-50Hz & LT ERP »&H L, I
FE X trigger 87 125msec &% 875msec © 1§
&L, BB 15-20[E & L, REw©
electrooculgram (EOG) % E& L, +87.5uV
U ED EOG AELABEIMENSH IR
7co P00 XTH AWK E L, RIBEIED
7o O EFIHIBAT 125msec DEHEAE L
720 IEZEEE (feedback signal of correct

response : LLF FC) L BEEFEE (feedback

WEOHEY HBE2E

signal of error response : LL'F FE) @ ERP
YRBCRSET D 2 LR, FRF
NOFLHFED 2D WCST % 2 EfT» %, FC
& FE w1 % ERP L& OIEHF I HRE = &
WEBWEZ T, FFCERENZT S FC &
FE OEIEZEHL, &« ORMERERE LR
DIz,

IV EEERI% OBP 2L 3P3000E H Fi%

HEERIE31980Hz, 65dBT, HEX*15%
&L, JEBERBIZI90Hz, 65dB CTHEEY
85% & L, ME & b rise-fall time % 5msec
T, FIBEREAIE 50msec & L, ¥ AIBE
REREL. 510, 5sec € random {t. L 7=, BEE
HFETEEREED count & L, £AIAIEHE
CRBLETL TV A MR L, MEMR
BUI30E & Ui, FEEIMA, RS, mEE
LT T WCST 12 X 5P3000EH 1w ¥ U T
ﬁo 2o

V StrHiE

WCST 1z & % P300 D0 8RS & RIE I 2T,
&R (PABLONE &, B&EELH FC
LFE), ;EHML (Fz, Cz, Pz) ® 3ZB®ER
ELTHBOMET - le ERBERENZ T
FC & FE ORI E &, P00 « iRiE &
OHEBI R L7z, OBP it X 3P300D ¥R -
18, NMWCST DOffRicow Ty, 4Eix
W E D ON B L TIT » T i DT,
g oxg, IWES (1987) OEEEADT
EHR oy H i, PAB ST, MMSE,
NMWCST, #EiEE, BFEikE, OBP X 5
P3000 & ME L WCST 1= & 5P3000 B>
W R L, TAKRESE L To 2 5k
B OBHCIHED D 5 8B4 it Wilcoxon
DBE %, GO I\ 411X Mann-Whitney
DURER BT BEENV T L RFERT
DB tBREYH VT, MR oS
Izt Spearman DJESFEE & V1o,

VI % R
WCST i X 5P3000#ER (1) &, ON
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1 WCST I2& 3P300DHEM
ONEE PA¥¥
i FC FE FD FE
Fz 403.79+57. 91 542. 63+56. 32 457. 2278, 72 470.35£74.76
Cz 405. 9055, 36 542. 84 £55. 97 459. 04£81. 22 476.17+74. 77
Pz 410. 1151, 22 558. 32+52. 09 472.78:£80. 13 485. 74£66.91
msec.
#F2 WCST (& 3P300DIRE
ONH PARE
i FC FE FC FE
Fz 14. 86%11. 08 17.44+11. 84 9.46%9. 41 11.89%5.51
Cz 13.31%9. 36 19.56%10. 51 11.68%9. 04 14.73%7.90
Pz 13.83%9.91 19.47%13.36 13.40+9. 47 16.5318. 25
uv

X | 5uV

100msec

i

.

0
M2

500

& %3 ERP O#IETH KR
FEE O S5 trigger point B7RT, AR TR
ShaBEWWEEEE FO 1K, ¥RFROR
RhAEMIBELEEE FE) wBE#ELL ERP
WA RT, FCLFETEPI00DERIICKE
EnRBRDBN B,

msec

REEAM (ONE) ORHBBMEAND WCST 12

;
Suv

]
]
) 100msec
|
|
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=3

0

500

msec

Parkinson #%2 (PAR) ORSHMEIO WC
ST (=& 3 ERP O#METH KT
EE O SBIT trigger point 2R T, EEEE
(FC) +8&%5E (FE) oP3000#EROER

ZLlv
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Latency of P300 at Pz

MEEOHEY HS8EE2F

Amplitude of P300 at Pz

msec uv

600 0—-0 ON
*—8 PA 304

550+

500 )

4004

350

L
4501 b
154
b

O—O ON
o-—@ PA

R4 feEEAR (ONB)
Parkinsoni®® (PARD
?D WCST (2 & 3P300D
BEE (W TE) iR
& (fh->TH) DL

FC FE FC

BHoREgNLEL LY, FCr2w Tkl
400msec, FE &2\ Ti550msec BIETH -
oo PABETHRSRYEEHLEL LT,
FC =2\~ Titd60msec §i%, FE owTid
480msec B TH - 7o,

WCST 1z X 5P3000#RE (F2) &, ON
BETRESNMEHL BT, FC 2w Tikl4
4V §i#8, FE o\ Tizl9uV FiETh » 7,
PA BT FC it o\Ti3 Fz T 9V #i#, Cz
TlluV §i#%, Pz T 13uV Fi%TH D, FEK
DT Fz TlluV g8, Cz Tl4uV §itk,
Pz T 166V B TH - oo HEEDICLEF IR G
o ERP O#EMEFH 2 X2, 3R T,

SRS OFER, BRSOV TSR &
EELHETEEELRD L (4 F=30.615,
p<0. 028 ; F=2910. 440, p<0.001) 25, E&H
MEITHEEERYRD k-7 (F=0.865),
FRRREE LR EERCERRTEERAN
B bt (F=833.379, p<0.001), Pz »ff
THREHBOBROLEK TS &, FCTiXp
<0.02 (Mann-Whitney ® U#E, U=126)
T, FE T3 p0.002 (U=94) T, ON # &
PABOMTEEEL RO ORI, ¥ FC &
FE oW HE #1175 &, ON #TILFC &
FE oI TEEELRAD btz (Wilcoxon @
e, T=0.0, p<0.0005) #, PA BT FC

FE (: b Pz TEEOME

LFEDMITHEBEYRDIer b e (F=1.434,
t=0.75), BIEEDVTIL, DEOFOEE,
HEHETEDOD ZEAETRD LhINEET
7 (F=9.901, P<0.087), EES&HMT
BEEZEYRDL (F=232.470, P<0.026), i
MBI TIERERTF DR o2 (F=
0.296), WHEERIXLODERBTLR DO
Do fo, B, RIED Pz TOEOHE K 4
2R,

FBETHEE»BRT5 &, FC 0ETREE
X ON B, PABFTH «67.6£11.0%, 68.2+
10. 8% TEEBEZERRD D - e (F=1.055,
t=—0.19), FE DERHEEIZON B, PA B
T# 438.5+8.3%, 40.1£10.5% CTHEEY
B it (F=1.600,t=0.54), FC & FE
DF 2 BEET BP0 IMBECEEL
W, &80 FC & FE 02REE OFNIX100%
s b e\, P3000ER » #kiIB & FIBERSE
ELolEEY Pz 08 TR L, ONBIk
Wik, FC o L PNMEREOMICDAEE
AR R B e (re=—0.40, P<0.05), PA
BT, P3000ER - RIE & FHMEREE &
OB E NS BE TR - 7,

BEEAY OBP 1= X 5P300t: PA B£234 4,
21 CHIE Lic, BEF - RIEW, Fz T403.52
+38.41ms, 7.35%6.27uV, Cz T407.24+
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n=2I

Fz

Pz

AN e
AN%NP\\A\\,J/*V”Vf

100msec

;
.
:
; 104V
:
.

msec

0 500
B 5 Parkinson #E (PAE) @ Odd-ball paradi-

gm (2& 3 ERP OBIMEEHER
T|E O S trigger point 2R T,

39.15ms, 9.91+4. 624V, Pz T420.00+45.75
ms, 14.09 5. 554V TH - 7, SEGH O
B, ERCOVWCIREHMETERELRD
Tehsote (F=0.879) 2%, BB D TILER
ERUMcAEERRD e F=7.731 P
0.01), EHEEAF D ERP OB IMEFH 2K
5 1R, F—4&to OBP X h P300D#EH
T - T lUE S (1987) oTEREE, F
B EBEYRDECREEALLL L Pz OfE
CoT BT B &, TR - RIEL b
HEYAD T, o WCST i & 5P300
DR - IRIE & OB Y Pz OfEI DV TH S
&, FE it X 5P30003EE & OBP iz X 5P300
DEWOHZH r-=0.38TEE (PL0.05) T
Bt

NMWCST & PA B:234 204 4T L,
OFER CA, 4.5+%1.2, TE . 14.8+3.7,
PE (MIL).; 6.7+1.7, PE (NEL) ; 2.3%
2.1, DMS; 1.2+1.4, UE; 0.0£0.0TH» »
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foo WHES (1987) oREETIHEFEEAN (15
£y © NMWCST D4 score & CA 1 5.3=%
0.8, TE:12.5+3.9, PE (MIL) ; 7.1£2.3,
PE (NEL) ; 1.8+1.7, DMS ; 0.3x1.4,
UE;0.1+0.3CHhbH, TOTERLYBEFT S
L, 4EOPARLERCEEEYRDT,
B4+ 5 &, CA T p<0.02 (Mann-Whitney D
U#se, U=77), DMS T p<0.01 (U=64)
DEERERRDLY, MOEE TXEREEY
abteh o oo NMWCST &SRB (CA,
TE, PE (MIL), PE (NEL), DMS, UE)
&, WCST it X 5P3000> Pz TofE &L OFEE
¥ E% &, FE X 2P3000ERHPE (MIL)
L1.=0.52, FE & X A5P3000iEIE» DMS &
ro=0.430&E v (3t p<0.05) HEEZRLK
2%, fike < BELHEB RN S o T
MMSE, EEE, BHIAE & WCST © &
BP0 E N BEREBE AR E nd o T

Vi % g2

WCST 1z X 5P300¢x, ON BT FC ittt
LT FE TH LM CEEFAER L TV % DX
LT, PA BT FC CiEE, FE TiE#HE
L, 8L LTFC & FE oM TELYRDIR
Vv —7, EIEXPABCTEC, FE L3 IWAEERE
Tk b O ON Bzt L CTE A 23580
bHhte, LU WCST i@EE AVv-bh 5 OBP
LB B IR I 5 o paradigm TH D, T
BRI PA OFRBICHKRT SO0, H
B WCST & v 5 #iH paradigm (BUF !
WCSTparadigm) BE$ 5o ERIIKS
b DD EFNDICHEE L TR LELRD D,

&EFEV7: WCST 13, P000EHFREL L
Ttk feedback paradigm (Campbell &, 1979;
Squires &, 1973 ; Sutton b, 1965) ©—
LEZOLNRD, PIRFIBEREECEEY
FFB AL h TR D, FBRETREOHK
HNRFEL I Hh b, feedback paradigm T
B I AP BRCIERELET S L
g E T (Campbell &, 1979 Prit-
chard, 1981 ; Tueting &, 1971, LA L&EHD
EERTI1L, ON B & PA B oRT FC, FE O#



116

BERBRECE RS, MHEOhEEY 5T
BHBEREECHERIREFEL 20 LEL
nb, ¥7-ONEDOP3000 FC, FE Mo%8E
Bbhhbh B EEEFEELRR E L TWCST
paradigm KT A BEREEOEE LIS
L7fER (AR, 199D w—FK L, FEEEEE
T h, WCST paradigm D P300 35 8
BELHIT L CEBHL, TOoRECTRIL, &
ZAONHFBOBREIOLDTHDLEE LN
He hEB4ED PABZRT 5 WCST
paradigm T® P300 D E% 12 PA O EIZE
BEHEKL, PAORMEEOME KL T\
DL TE D, FXLOEZIZOWTIL
FC, FE OB®RMOEBTINENDH L L E L
bhb,

WCST Tk FC it mental set D#E# %,
¥ FE RZ0BEF2BERTHENRYE2L D
ERBEREEZ LN T 5, ON BEOP3000 FC,
FE TOERIZOBEROEEFEL T3
LEZBNBN, B, W, il oB&Rks
Br7a) —FEROFER & L TIP300%#ER 3
BT ¥, P300& mental set O BARLEL T
ey, O RS SEIC mental set
X WCST oD X 5 fTBHEMARIG &5
Lhd, TORIGHEL HDEEE L TOBRM
BOMBETHAZ EHRELL GEAER, 19901,
OO S &7, P300H: mental set ¥ E B
FEBdasbntErLbh, ¥z WCST st
5 FC ik "##F" w51k bd, BEED men-
tal set=TEMUBOMBEOBFHEDR, BHEED
ERL, FEWX "EF" w5k bvd, BED
mental set DEFEEF - LEELERTLE
AEFODbDLEDLZETZ AR S,

PA ¥ WCST i & 5P300%%, FC T
£, FE CE#HE L, FC & FE ofIT®EL I
L5 SEORBRERIR, PAwkRWT, FC,
FE oW o # B BI#E T 5 E B0 » i [F
ErORBL WA EERL TS, PAKK
BT FC OP300#EREh, FE DX
fit< & &1, mental set DEHRTHDHNE
RER T OF I EEORBERL TV S
EERTRBLTCBEELORD, 7 FEDP

MERLEY HE8BE2F

00BN IER L0 dEML VB L1, B
FoOmental set M7 F  BHEEL, ik
DEE > TROONARBEEL W52 &
ERBEL TS, Shbikdtic, BE b HE
ERETHHEEHE DO mental set 2 EE&KAL

L, LT, »ofEicfiicBEEbs
NARETHHZ EHRBELTW5, P300D
EEIPEETE Vb0, ONFEHiotL Tk
WERIIZH B Z &b, mental set DIREHE
TFTLTWBRZ EaH#HT25,

bk X 5% FC, FEOBEKRIZIEB AL
T, PABWFC & FE 2K JT&¥, Fok
% FC & FE DENHA LI ThEMLE 2 5 =
EWTED, LrL, £0HEEE, PAo WC
ST OBEIIBHLETERL, PADZT5
FC o #E 13 chance level——#730% a3
TETT2ZEMNTHEINRS, CHIEPAREL
ON BDZ 7 FC & FE 0B REEICE N 7t
WEWSEKBERIEELTEY, 4 ELfT
BENEENSLDLEY, PABRIONELE
BRICFC & FE 2R L CW5EE 25
N5,

Bl (1986) LEES (1985) ez,
P300 R B A E BB T 24 B8RO rES
DFERE L TCORBAEBEOHERR LKL
bDTH B, ZHIEP3002 I BALEBRE &
HEHBEBBOLXR L CREEYRBT 550 TH S
TERFEL TS, ZOHEE, PA D mental
set DEEDOET EARETEMOEBHELE L L
T, FIBAEARCHENRD D Oh, §HIiHEE
R D 000\ B 5, BIlUs, &
BOOE 2 Ficerd, HEE8rod orlh
SLUTHET S Z & EBEANCRERE i,
EwrhTotx@BETHs, Lirl, $H
NMWCST THRENONFEE A & =,
P30OIREOETEALB DI BT &, Fio
LU R S % PA K5 arousal level
DIET ORI (Brown &, 1984 ; Downes 5,
1989 ; Heilman %, 1976 ; #HE &, 1990)
1, PA CUHBIEERL » LBRIBAEEE DM
EOETHAEFRTHLEEELRETS I
Bbh b, Brown B (1988, 1991) 4% Stroop
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test 1T L, 443 cue 28 PA THERT
B -7 H 05, Shallice (1982) DRZET S
supervisory attentional system (SAS) @
resource DEA % PA OFMEEOHKK L L
TRELTW5, SAS BHIHRD 1 >TH
h, Brown HIZHE 21X PA O R E HIH
FOBEIREIND, Lo LR cue 2358
EOET LicflBumeRoil « Elins
535 THSDZ ERBECTEER, Brown
LoERzeeHAaEbh b, Taylor b
(1986) @ self-directed behavior DEE & W
5 2= Morris 5 (1988) © X3k T 5 atten-
tion-switching FEEE &\~ 5 &, Weingartner
B (1984) @ E 5 effort-demanding process
DFEE L5 E 2 %L HIER & RERNER
WMBZRO 2 oD AT AOFTRLZET I &M
DHECEbh D,

PA Ti%, % ® mental set DEEL, HEF
DiEE», BEOEEN L5 level THRE
T E7 (Bowen b, 1975 Cools b, 1984;
Flowers &, 1985 ; Frith &, 1986 Leesb,
1983), mental set D AREEM L, —R#ERFO
BELWOBRESIFTHIOICRLS, KR
&m0 NMWCST D% ik DMS A ON B
EHEBERRL T A, L LIEkOHRED R
EAEEPARBWTRRENEN TSI
RLTED, FEHDD, LirL, WCST &
RAEERY fo——FT BB 7s—mental set OFEH
FHEThh (EHE, 1991, BRABFENL,
H 5V EERLBNBE R OBROFTRES i
mental set DS ((TEIFENRICEERET
BHRABEOMB) LEERIEIETROLIIKR
HEET L, £, mental set={FRLIE DO
BoORZEED, THERRIGE L TDMS T
i R EMIR L AESLD S EBbR
5, T7itdb, mental set BWAREETH S Z
EREOH I IBEOTTRIALETHHZ &
ZERL, FE &5 2bhicBE, TOoRAT
BAL TS category BEEEIRT 5T
BEMEATEE LD AEWETFEEIND, THIET
BEFMRIGE LGkt e LTHBET S LI
feh, DX 5 7eER%Y, WCSTparadigm @

117

P300C¢, FC »% FE oAt < &k DMS o
BREL, ¥ FE 28 FC iidnfl < Bkt o
BINARETS, EEVWELAZ LLTRRIE
b, Tl hb3fTE%¥ M e parameter
L ES AN parameter CEEES A U D
TERBHRLTEY, WCST X 2P3000%
B - EIE 2, NMWCST = MMSE, HEEE,
BRI L L3 A EHBEEYRI oo 2
LI LBEEL T BATRENE SRS B LB s,
X 5z OBP iz X 5P3004 WCST i & 5P300
EREAEHBEER RS ol E1E WSCT
1= X A P3004% OBP 1t & AP300 & X0 igEE
ThHDHIERREL, OBP X PA © mental
set BEXEET 5 X EY) s paradigm T
HOLARESEERT EBbh 5,

WE, FRxHES PA T OBP iz X 5P300
REETL, BRIIEELTWS LSR5
(Goodin %, 1986 ; Hansch %, 1982), WCST
paradigm @ FE 1 X % P300D ##F23 ON B X
DHEMLTWBZ L1, TheBEALwE
51ICR %%, LL, OBP i@k Ci BERH
BT 513 5 12 mental set {XIED FFH R
TWBHEE2bh, &hik WCSTparadigmic
K5 FC LEMPLTCWE, FLTE SREE
PAWREWTIHFC 0BBIEEL TS, &
Bz Wright Ho#E (1990) wRboh s X5
iz, PA ORIGEENEEE L b L HENHIE
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The structure of the impairment of a mental set in Parkinson’s disease :
P300 in the paradigm of Wisconsin Card Sorting Test

Hideharu Furumoto

Department of Neurology, School of Medicine, Chiba University

We examined the nature of impairment of a
mental set in Parkinsonian patients using P300
elicited by the Wisconsin Card Sorting Test
(WCST) paradigm. Subjects were 23 Parkinso-
nian patients without dementia (PA) and 19
age-matched old normals (ON). On the Yahr
score, most Parkinsonian patients were in stage
2 and 3. All of them received anti-Parkinsonian
drugs.

All subjects were asked to perform WCST
controled by microcomputer. Two different audi-
tory feedback stimuli were given to the subject
to inform whether his/her response was correct
(FC) or erroneous (FE). Event-related potential
was averaged using each feedback stimulus as
a trigger. Thus P300 was obtained from the
correct or error responses. The electrodes were
fixed at Fz, Cz and Pz. The P300 components
recorded from Fz, Cz and Pz were submitted to
the investigation. In addition, almost all Parki-
nsonian patients were asked to perform the
New Modified Wisconsin Card Sorting Test
(NMWCST) to get a behavioal parameter, and
the auditory odd-ball task to record P300 in
a standard paradigm.

On the latency of P300 in WCST paradigm,
there was generally significant difference bet-
ween FC and FE. PA showed significant prolo-
ngation in FC, and significant reduction in FE
when compared with those of ON. But there
was no difference between FC and FE in Par-
kinsonian patients. On the amplitude, there was
generally also significant difference between

FC and FE, but no significant difference was
found between PA and ON. The latencies of
P300 were independent of stimulus probability
both in PA and ON. On NMWCST, PA showed
significant decrease in number of categories
achieved, and significant increase in score of
difficulty of maintaining a set. On the auditory
odd-ball task, PA showed normal P300. There
were few significant correlations between P300
in WCST paradigm and the score of NMWCST,
P300 in auditory odd-ball paradigm, or duration
and severity of illness.

The main determinant of P300 in WCST pa-
radigm has been suggested to be the meaning
of feedback stimulus. FC demands the subject
to maintain his/her mental set, and EE demands
shifting his/her mental set, which means colla-
pse of a current mental set and creation of a
new mental set. From this point of view, it
was supposed that in PA, to maintain a mental
set, which is required by FC, is analogous to
new creation of a mental set, and that collapse
of a current mental set and creation of new
one, which is requested by FE, is very easy. So
PA must always build a new mental set in
each trial, which decays very rapidly. This state
cannot be called the impairment of maintaining
or shifting a mental set. We call this state as
an unstable and weakened mental set in Parki-
nson patients, which may affect both shifting
and maintaining of a mental set as a behavioral
response.



