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L4, Parkinson HEE (PA) LHEIEHIER
BB (frontal lobe damaged patient : FD)
ORABEEDCHELUM Y TRT HIRENLADL
h, PA ORMEE IHHEESEORT RS
EhAHEREEHSH (Brown b, 1988, 1991 ;
Gotham %, 1988 ; Taylor », 1986), L
L#EE o#R 4513 Wisconsin Gard Sorting Test
(WCST) (Milner, 1963) #* & - fTEIZHIH
EREREESLDOTHD, TOBRCEEYE
THEELLRDE, K, ZHIhT3
WCST (2 FDOfTEI¥MRE 2RI T 58K
BRETH Y, EFEATIE WCST ZfTic
BIBHEOMMMAEINT 2 Z & dFHE S LT
% (Weinberger 5, 1986) 2%, WHEEZELIA D

AL DEETH WCST OREET+52 &
DI TV 5, Licdis T WCST oD
ETRIREEEEYEDRE®R T DLW
27, TEEMAELEROZKEL T, PA
DENMIEE 2 RHEBEORT L E S LiEHR
THDREFEbh%,

# ~ 12 Parkinson IBAEE L EHEALXH S
, FEMBEEOIETEIFMMATE parameter &
L T4 5t 5 event-related potential (ERP)
% WCST ik hEHE L, ZDOP300R S D
25, PA oFImEEEO AR L L Tmental set
DWEOET L AELERAHTEL, HEL
(A, 1992), PA ORHEEREENFHEED
BEREFIZEICLDOTHERLIE, WED
WCST #fTRDOP300ELUL - BELET 5
AR5, ERP 2IET AR L —#
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®1 WEEAGSBROBERE - BEDL - BRER

e B TR HH e AL TR
1 56 I %Pl (ACA ) * 284
2 52 R HERMA (ACA ) 450
3 44 7 B (M) AR 9 H**
4 58 % EE EREREE RE)
5 60 g W Vi Ca] 9A
6 55 7 FE EEA 6730
7 62 G R (ACA I 218
8 46 I £Pf (ACA i) 558
9 4 5 B (EHR)  ERE+EE 71R**
10 72 B EE AP (ACA i B4

19 7¢ paradigm €5 5 BEEH odd-ball paradi
gm & X 5P300 %, Parkinson REH & &l
FEBEBEZREELEN LWL ERTED
(Goodin &, 1987 ; Knight, 1984, 1990), &
DEMBE PA & FD %5 L LTWCST @
I BP300EEHL, HE - -BHTILEND
HEEZLND, SEK 4, HEERGERE
104 &, Parkinson WBE&E174, EEZEA20
ZEax g WCST 1w X AP300nEH w7z
DTHET Do

I x E

ABAEREAEEISLS FDE . BHET4H, &
. ¥ 34), Parkinson HW/EE1THR (PAF . 5
5%, wi124), E¥EA204% (ON B .
B og, wHlIlE) EXHRE L, FHER
(FD %% ; 54.9+8.95%, PA B, 58.6+9. 35%,

ON % ; 56.1+7.25) & mini-mental state
test (Folstein &, 1975) D& (FD 8 ; 27.2
+3.64, PAB ;28.1+1.845, ON 5. 28.6
+2.15) K—TRESHISTTHEEELRD
o (F4, F (2,46) =0.729, F (2, 46)

=1.068), FD BoBEEMRM, WHE, FHE»DL
BERPE CORBAKEELIWRT, T
"PABOEFEE L, Yahr OFFflicis, 1283
£, [AR114%, MIR24%, WAHALIBATH-T,

RIS, T4 4ETH D, BERTE, |-
dopa B%|, ¥i= v vH|/rx & D Parkinson &
BOREABTE—IEE L eh o7, ek, %

*ACA #EI5 © BT M B R SR gk

RER D RE E T O R
By, BRI, TOEHRO B b DR
MgREoERCH Dy, BEREBETCHILIERH
L, BTl TTEYER,

m % &

T3, WCST ik 2P3000EH %
FD®, PA®, ON #Ho4£flw, BT Wis-
consin Card Sorting Test (NMWCST) (B
B, 1985) # FD# L PAEOLFCETL
foo ON B oW TEILE B (1987) D|ED
FHEENBDOFRMS, FD B, PA BLFiE

AR T B IO BEALILS (68.914.0

&) » NMWCST o F&ER oGl
Wiz, NMWCST oFFiie LTk, BEDLIC
eV, ER I N5 category # (CA : ca-
tegories achieved), #EEKIGHE (TE : total
errors), Milner OEHEIC X 2R DBERKIE
% (PE (MIL) ; perseverative errors by Mi
Iner’s method) , Nelson DB HEIC L % RE
DERRIGEH (PE (NEL) ; perseverative error
by Nelson’s method), E#FtIEMEAFEEE TR
RTRAT ABEEIGH (DMS ; difficulty of
maintaining set), & @438 category &b —
HLIWERKRIEE (UE ; unique errors) O
FaRBEHL I,

IV WCST (& 3P3000EHA*

BEw#heE L hEE (B4, 1991, 1992) &
B — 75 D THIE 2l X%, WCST % micro-
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{red)  {green) (black)  (blue)
el oo
A% 11 0

Koo)eRep]|0n O
A B C D

1. The first display
(red}
e]

¢}

Which card correspends to?

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

0. The second display (yellow}
Subjects watch the star. (3sec.) w

(trigger signel)
. Feedback tone (Correct or lnconect)—»lm

ERP measurement

{red)  {green) {black} (blue)

i -1 TR | FeRayo)
b4 & PO O
A B c 0

V. Sub
display

(black)
<4

Which card corresponds to?

1
Wisconsin Card Sorting Test & & % P300
OBEHARGEMIANER),

computer (NEC #:# PC9801M) iz & b B
(CRT) o#I#H, #EREORTRIGOIEEDH
EFEZLDEE, EEICREY ERPHED®D
D trigger RENTEH L ILRELLDDO%
FERLE (®1), #HHEI50cm 2 H80cm B
N CRT % K, CRT BB tx 4 ¥ RAK card
2, EFRATHSCESET N EHE card 2
EREIND, HH—FDKEZEE card 128
PRARFGD 12K DRE IR EF—T
HbH, HEEIHE card &, - Eow
T - T, EDRK card CBT 505
BL, RETELD, BEKREEED key-
board Z#fE+5 &, B CRT PRIZEE
WENHEL, 3BH, BmE0L2N, IE
ENBEIrOHEENE LD, FEBELRES
OHRIERLA—TH S, HEF LRARKK
ERP BIZE D trigger 4% microcomputer #» 54
U, 2®BCEE IR card OBE) & ARE
CROFE card #RRT 5, DO LDRE
E 7448 category X, 5 - FDIEIZS
EoEREEBCEHEBMCENT S, oREE
WAL H B U 3 oD5HE category 3B 5

WRELEY BOEHE2S

CERBHEL, BIE T CORMEENREL L
2o ,
P300D EC&k % FD B0 8 x24Tk Neu-
ropack 4 (BANEHLE) %A, HiEL ’
BEBELPRED Pz (1020812 X 5) n3EH
L, MEREE*EEERL L CREREY
0.1-50Hz & L CERP &l L7, BIE WL
trigger Bi100 msec & %8900 msec © 1 HH &
L, DiEEZF Y on-line LB -THI5E & Ui,

BB 12 electrooculogram (EOG) % E& L,
T 100uVELE D EOG 238 6 I iciE & H BN
CINE 2 B4 S i, P300 @ B (R B
300-700 msec 8 O & KBHER 5 2 P300 &
L, BRIIEEERE L, ¥ RIBAIEDO R
3B O EAR IHI BET100 msec DRHEAL E L,
IEZEE (feedback signal of correct resp-
onse : AT FC) LK EE (feedback signal
of error response : LAF FE) @ ERP %Rk
WELET B 2 LIIRTRERC)D, ThEh DR
Fotwic WCST % 2 Bffft» 72, FC & FE
12115 ERP B0 RBFIEHEEB LA
Exi, FDBEOED 24 & PA B, ON B
VREC R Neuropack 8 (HANEHED
RV, T D4, ERP O iLtrigger B
125 msec & %875 msec ® 1 #fEi& L, *£87.5
uVELED EOG »E b hicBE X E BRI
Brbi3hi, TRERC, EEEEELZXN
RELUCBREL OB L 2ERCEN
T EHHER LT,

V SFFE

WCST iz X 5P300DEE & IRIEw 2T
W, &~«, R (FD B, PAF, ONED
Litg4t (FC, FE) @2 o%ERE L=
TEEDOXILD B 5585 2177 - e NM
WCST @B & =2\ Tk Mann-Whitney ©
UBESR BT L,

VI % R

1. WCST (=& 3P300
HExtEEDO ERP 0B mEFLHER YR 2
Z, ¥R IRIBORMELYE2 LRI ILRT,
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FD :n=10*
PA (n=17

FD

100 msec
. .

!

500 msec

2 BYREMOD WCST (& % ERP O#¥NETF
Wik (&7 Pz TOHEH)

FD : HiBAZEBMG AL, PA : Parkinson HEZ&
B ON . EWEAR, BEOEHE D trigger point%
R, SBTRINDIEHIEEES FO &, #
BoEHMIEEEE FE) wBEL ERP %
7’9, *FD#L Neuropack 412 & 5 GO HRDER
D1, BEREHOBRE LSS BRY 2 4k Neur-
opack 8§ TILE) T, trigger point WHEITT AL
100msec D& Las7aly,

1) BEICOWLT

SEOWMORBRE, e FD, PAH
ON #) X B L DT (F(2,44) =1.668),
HEgL&HE FC, FE) wxmhExilRdic F
(1,44) =140.991, p €0.001), F W REEL
RESHEOMTEELRTEFRA YR (F

123

(2,44)=122.194, p <0.001), 3 2DKHFD
R 2 HRRO, BRI d
5, FD# L ON BHo B CIRRFCEDR
DEEEED (F(,28)=4.100, p=0.053),
REAGCEDREZED L (F(, 28 =139.
470, p <0.001) 2%, EFBRBD LR
hote (F(1,28)=1.298), FD # & PA O
EEmcaRgBErEDRLRDT FA, 29 =
1.841), LM CEHREER D (FA, 25
=53.873, p <0.00D), ¥MEFELLEFERY
i (F(1,25 =28.577, p <0.00D, Z o
THIFHOBREHRE T 50D, TEEHEO
FD # & PA B o tL# % Mann-Whitney © U
BEXYHWTT5 &, FC & FE DWW TH
BEERYADI (£4«U=44.0, p <0.05: U=
22.5, p <0.01), ON ¥ & PA B HE T
SHCEDRLRDT (F(.35=0.089), i
BT RELRDL (FA, 35) =91. 979,
p <0.00D), ¥BFREAXEFEA®ZDL F
(1,35)=42.481, p <0.001), ZDOZHEIEHD
mkr®Beddsion, BHEEGNOONEL
PA E o B % Mann-Whitney ® UKRE % H
WTfTed &, FC & FE ORFTHEELEY
Rt (F4U=65.0, p <0.01,;,U=90.0, p
<0.05),

2) RMElc>WwT

DEOHMOEE, NEHCEHRERDT
(F(2,44)=0.035), B EHCERHREZED
7z (F(1,44)=9.607, p <0.005), *&E &L
BEUEOMEERTEFRAIRD bRk o
fo (F(2,44)=2.201, p=0.123), ElbLiRMEK
DTk FD, PA, ON & E KL, ¥
7o 3BT NTTP300IRIEE FC XL v FE T
KTHDHZ EHRINT,

%2 WCST (2 & 32 P3000#EEE - RIR

TR IR
FC FE FC FE
FD 405.8%61.5 595.9+65.8 13.8£ 8.1 17.3£ 7.6
PA 456. 2£62. 6 486.1+66. 1 15.4%10.1 17.0£ 7. 4
ON 387.8%49.6 544.41+54.9 11.7£ 9.9 19.2£12.8

msec.

173%
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Latency
msec
a—s FD
o—e PA
700{ o—° ON
600-
500-
4001
3001
FC FE

HEELEY HIEH2H

Amplitude
v
a~—s FD
e PA
o—0 ON
T
30+
R %
101
FC FE

B3 HBEREPRD WCST 12X 3PI0000ERE L RIE (Pz TOE)

£33 NMWCST O&#%

CA TE PE(Mil)  PE(NeD DMS UE
FD 4.2+1.7 17.7%6.1 8.2%5.9 4.4%4.8 4.3£5.7 0.5£1.1
PA 4.2£1.3  15.6%4.4 7.4%2.8 2.8£3.0 1.5%1.9 0.0%0.0
ON* 55%0.5 10.9%£3.1 6.5+1.7 2.3£2.5 0.3%+0.4 0.1%£0.3

CA ; categories achieved, TE ; total errors, PE (MIL) ; perseverative errors by
Milner’s method, PE (NEL) ; perseverative error by Nelson’s method, DMS ; diffi-

culty of maintaining set, UE ; unique errors

*ON BEOEEIUE S (1987) OTERC X 5,

2. NMWCST Oo#R

FD %, PAZ, WHE® (1987) o L&
DEBEAILOERYE 3 IR+, NMWC-
ST OFEBEEEIZHE*1T/05 &, ON Bt
LT, FD W CA b Ermehdh (U=
29.0, p<0.D, TEXEE#ERML (U=12.
5,p <0.005), %7 DMS L#EMOMEESE S
hic (U=31.0, p=0.1), PA BX CA 2FE
Bicd e (U=3L5 p <0.05), TE »EE
L (U=34.0, p <0.01), DMS 4%
ML T (U=49.5, p €0.05), FD &
L PABEOHEITHEHEE CEBRRBED bR L -
oo

Vi # =
WCST 1 & 5P300i2u Tk, 4B FC

L FE 0FEE FIBETREE) »MELTWE
Wik, BIFOLAEEEONE LT HONEY
LBEbhE, SEOERTIE, FDR & PAR
Y, NMWCST T ON Bl L T& b ith
BOEL, WHETTORSNELL TSI
23 b3, WCST ZE 1T BiE T %5 P3001X
BHTHBERR - ERY R LI, PABOKE
RIBER (FA&R, 1992) LFAEE, ON #ickhL
THERIW FC TEE, FE TEHEL T
FD HIZON B L TR B ERL T
WA EBTRE R,

WCST & & h EH I /=P300DFE R,
WCST B EMREETH 5700, M
ERE TR RRVA, Ba, EEEEZYS
FELUIERLS, WCST L hEHI RS
P300ix FC « FE 0 FHRIEKFEL T 5 & F
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%, BE L GEAR, 1991, DA, men-
tal set X{TEIHEM LT EIM T AEEL L
TOBFERNMBOMETH 5 LFELLS LT,
FC i3BE#E © mental set DHHER - HiEEY,
FE (38t © mental set DB E L FHELE
FTAbDEEZDbNhD, ZOBAND, B4
% PA @© mental set DRE L L OFBHELER
TEMICHEEKT S EE 2 (BAE, 1992),
—7%, FC+-FE ofRE LT, WCST o
ELOBERNOENTEETZIUELIELDN
5, WA, HL0HE, BOOHEALEL
otelk, ThbbFCREZORBILE
HERCLIIEEL TS EE2b0h5, P
000 RBIMERSCHEEOES VW CHEEYT
Tarz btk b (Squires B, 1973),
BWHET DR LI FC & FE DRIEDZER,
HEL, BELLBY OBRYELESGE, 1B
RIEE LR EBIEEORVERDLL T
5¢E2B5ZEHTEDL, LL, PODE
Rz owv T, BIERCCHBE OB IR
CEEESTED, BLAREEKD feedback
paradigm (Campbell &, 1979 ; Squires b,
1973 ; Sutton %, 1965) #° gamble DEE %
ELboThHH (HE, 19D SxEETH L,
BB EBACHER: - £E T 5 WCST &
W5 paradigm SR TH H, SEOP00E
O RIX mental set DEZRXER LI &
BB RILCEEZLBbRD, LlEnb, Dl
& WCST Z T P300S 3 mental set
DILALHORBEYRBETSZ20LELLN
5o
Ulo&icicok, 4B PAFE FD#T
WCST ZfTFOP0ER»ELDIREV2 2
Lz &, WmET WCST EfT+ D mental
set DRE—RIBEOEE—»RELB
EETRBETHLDEE L BbND, FIRERE,
Parkinson f& & /e b AT, WCST TEE#E
THEINAHEFEEEZE YR E L WCST
X BP3002, EEEEbLbRWI ESHRE
ShTkh Mattes b, 1991), WCST o X
5 e TEPEHIBIERE BRI L T T b R
HEEIRLIEE S S L EbND,
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PA OFRMEE OEBEIEE L LT, effort-
demanding process DfEZE (Weingartner &,
1984), self-directed behavior DEZE (Taylor
5, 1986), attention-switching D= (Mor-
ris B, 1988), ¥ 7= supervisory attentional
system (SAS : Shallice &, 1982, 1988, 1989)
o resource DA (Brown 5, 1988, 1991)
I EDERMBEZIN TS, TR HEWCST
FEDITEFENAERRICE S IEETH
h, ToEML PAORMEE Y LELE
MHEEREEEZD FhBEE LR TR ONT
&7 (Brown b, 1988, 1991 . Gotham &,
1988 ; Taylor %, 1986), #5iz SAS (% Sha-
Hice & (1982, 1988, 1983> #° Luria (1973)
DEZ HMAL, RMBIEL - HRAERVE
B SREL ST, MEESCARBENEE
BHBEBCHTAHEEE L AT OTH
%, SAS OEERXHHERTH A% schema
DEILEH L, schema DEFENLELREFL,
BE# @ schema OEELREIGEI I Rt oD E
&I B~ & schema & conflict ## - L,
BRELTREI L LA LEELLN T3, &
7z, SAS OEE I X Y £ schema XEBIR
Pl & B capture ¥ h, FEBEEELE
NAHTREELIZE LR TS, ThBIBERD
Hizmental set % SAS & schema 233E& L
TbDTHHT EXFHRL TR Y, WHEREE
BEDORTWCST 2\ LIZNMWCST ©1TE)
FRAIEERY BB TE I ENTE S,

—77, P300#EER, MHFII\FEH S
e, IS (1986) DHESE TR,
B 2 BEOERUE > A7 2B FET HZ
EHFREL, P300—kic, FBMABERLE,
Thied T 5HERO£XE L REEZRTLE
zbhb (IS5, 1986 FEED, 1985), SA
SES K HMOBERABLEDRF I DOLD
10E 2 HIHET, f&-T SAS BEREEIC
b OFEEL WCST 0 fTBH#EIE ISV Th
WCST iz X 5P3001 3\~ T b B — D &R
TRTTH D, PALFD 2#%&H L LI-4EOD
KRR O R ITHENAESLR—NMWCST
DER—ZWBFECHELPT 50D, WCST
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EFTROPI00EEFE TR, PA ORMESE
¥ SASEECZRTTAZ LR TERVWEEZ
bbb,

SAS DEEX, KB 7: X 5124 sche-
ma— R BUER—oEZEH L, WCST
EIT B L Tk mental set O EICRKME%
BEIRZERNFHENR ThEagRELT
WCST Z1TshOP300D0 £ BAER 2B L&
zbhb, EO FD FHEORLCPI0DKE
IR L TUER LY, diad &b ATHER
SAS BEERHE I LW ARKEFBERL T i
Vo LsL FD BoOBEBOEMENIER KR
RESTELT, FRBERBOEBRLOLDOLE
HMOBEOSG I ILHET I NEBEEEEO—BD
BEEHAERLLCTERLCAEEL S B, Lo
o T4&ED FD BEDOPI0DIKEE X FD ©
SAS BEH BN CEET IO LV 2
oy, BB, SASWHFERIDEREND
schema DEERIZ, T OfFEIH L » iR B
InbEEZLRN, FDBEOPVWELFE TLY
I P00 R ER 3 5 ——ONBE & T HAE
A¥RT—EbE2ONE, ZhidSED
BRIPLHENLK-TED, FD O WCST &
I BP0V TRECHEHIPILELEbLR
B

MmO FD B, ZToRESCHEE CoW
M, MEOHELZEITHY, ERELER
ERTowio, FIEHERZOEERM OBV
LY, TRFENRBRIGSEERSET BT & HED
LTk b, FDEHOREOTRY—H, §H
DRERICEBLE 2 THHE[REELD B, L
LEEOERIIADEL &b PA & FD o4k
EORABHBEI R L EREL, SAS
DEEND PA OBAMEEYHAT L LIt
BYETHLOTH B, WHERGBBREORM
BEL SAS DEEL LTEMT A S, PA
DRHMBEEIRENTUEROBENET L L
TEME R GEXR, 1992), —FH3H#HRD,
IR OMBE L LT bk T T RER:
bE L bhb, £, WCST #5508 & &
ZEELLTRIE FCAEzFETShEL
RIB & 5 mental set DEE/L=HEE DR

MEOCHEY HOBHE2T

BT B T THY, PA ORI DR
BREETREL TV5, Z0ENL, PAD
B - 2EENO, BIETHEMallEc X
EHRHENNECEbRS, '

DBEBATE 2o TR P ET LE S  R78 L
Y. BB P IR MRS B, TR
A B E D& RETTITD X Y B L E T,
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Difference of cognitive impairment between Parkinsonian patients and
frontal lobe damaged patients
~——P300 elicited by Wisconsin Card Sorting Test—

Hideharu Furumoto®, Tatsuo Yamada**

*Department of Neurology, Matsudo City Hospital, Chiba

**Department of Neurology, School of Medicine, Chiba University

We examined the nature of impairment of a

mental set in Parkinsonian patients and frontal
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lobe damaged patients with P300 elicited by
Wisconsin Card Sorting Test (WCST). Subjects
were 17 Parkinsonian patients (PA), 10 frontal
lobe damaged patients (FD) and 20 old normal
controls (ON). There were no significant diffe-
rence in age and score of mini-mental state
test among the three subjects’ groups.

All subjects were asked to perform WCST
controlled by microcomputer. Two different
auditory feedback stimuli were given to the
subject to inform whether his/her response was
correct (FC) or error (FE). Event-related po-
tential was averaged at Pz using each feedback
stimulus as a trigger. In addition, all members
of FD and PA were asked to perform the New
Modified Wisconsin Card Sorting Test (NM-
WCST). On the latency of P300 in WCST para-
digm, there was generally significant difference
between FC and FE. But PA showed significant
prolongation in FC, and significant reduction
in FE when compared with those of ON. FD
showed tendency of prolongation of latency
both in FC and FE than ON. On NMWCST,
PA and FD showed less categories achieved,
and more difficulty of maintaining a set than
ON, There was no difference in all scores of
NMWCST between PA and FD.

The main determinant of P300 in WCST para-
digm has been suggested to be the meaning of
feedback stimulus. FC demands the subject to
maintain his/her mental set, and FE demands
shifting his/her mental set. So P300 elicited by
WCST should reflect state of a mental set.
Some authors have insisted that P300 reflects
a combined state of organizing system and
cognitive process. This supposition is similar to
the model of human cognitive system proposed
by Shallice et al., in which there are two main
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systems in human brain, that is, supervisory
attentional system (SAS) and schemata. P300
may be regarded as a combined state of control
system, such as SAS, and executive cognitive
system, such as schema.

Recently, many reports have revealed that
Parkinsonian patients have
cognitive dysfunction to those of frontal lobe
damaged patients. But most reports have mea-
such as
WCST. If fundamental impairents were same

showed similar

sured only behavioral parameters,
in Parkinsonian patients and frontal lobe dam-
aged patients, non-behavioral electrophysiologi-
cal parameter, such as P300, should be equal
in the two pathological state. But our results
have showed different P300 in WCST paradigm
between PA and FD. The fundamental structure.
of cognitive deficits may be different between
the two groups.

If P300 reflects state of a mental set which
is combined state of control system and exe-
cution system, it is difficult to decide which
system is impaired from only the results of P
300. But we have suggested weak and unstable
mental set in Parkinsonian patients, whiph
may be attributed to weak executive cognitive
system. It may form contrast with cognitive
deficits in frontal lobe damaged patients whose
SAS, one of contrl system, may be impaired.
The result of general prologation tendency of
P300 latency in WCST paradigm in FD is not
contradictory to the supposition of impaired
SAS in FD. )

Our result of P300 suggests difference in cog-
nitive deficits between PA and FD. Behavioral
parameters, such as scores of WCST, may be
insufficient to study fundamental impairments
of human cognitive function.



