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A Study of the Cerebral Blood Flow Pattern and Cognitive
Deficit in Parkinson’s Disease
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Departinent of Newrology, Kakeyu Rehabililation Center and Clivic

Cerebral blood flow pattern in Parkinson’s disease was examined by "2[-IMP SPECT to determine

whether the deficit in cognitive function is reflected in it. The patient group with Parkinson’s disease showed
g

deterioration in intelligence (Minimental state examination, Raven's Colored Progressive Matrices) and

frontal lobe test (the Wisconsin Card Sorting Test). Though the uptake ratio of prefrontal area/occipital area

in *¥[-IMP SPECT study varied widely in the Parkinson’s disease group compared to the normal control

group, there was no significant difference in the mean. Selective depletion of frontal lobe blood flow was not

confirmed in this study. There was no correlation between cerebral blood flow pattern and cognitive functions

including frontal lobe function and intelligence. We concluded that the deficit in cognitive function was not

reflected in the cerebral blood flow pattern in Parkinson’s disease. Shinshu Med | 45 :

279287, 1997
(Received for publication March 31, 1997)

Key words :
SPECT
SS—F VY VIR, ROSIHSHE, RTTEINHGE,

Parkinson’s disease, cognitive function, frontal lobe function, cerebral blood flow,

Mg, SPECT

I 3L sic

SRV RIEERRE LT E B 2SS, RiTH
BRI DB D L MG RS W, L U THi
DHEER LB ICESS b0 TH Y, Wisconsin
Card Sorting Test @ & 5 7RISR A SIB0CHE 2
HLEENTVBT A OEBOETOWE L] D

B, & TR R T A A I o s B SR AT
BB 5 Tower of London /g & oA X Am k5
TR O OBEE R H B T L b LIELIERE X h T

TRES RS L AL &%

T381 REFKFETHIR618-1

RYRSHEES ) ~ YV T~ a vy 2 —

No. 4, 1997

WAY Lo Lilil, S—Fv v VB0 KRB
EINT - 7R IS b TtV ey, £ T
R— V) VIEOTRRIBEREL B 2 = X A0
MEE T B,
A-%/V/WéubmkbfﬂﬁﬂﬁLWW i
SRS ERER LT
X b K lumﬂbfﬂm\, wa’r“%ﬁaaLLK&%F #
FUBE Y, SEEFRRARELRSR, Fh

B DR G- B IR o T v, TR
THIR] & CHIERAE 2 BT B, F ORI,
oot oo, BEoE et Bh
S1FL, o TOBRTFOMEEY R FR4 5 =
EDREBECH B L Evb T B, b oL

279



o

HTEBEAR R 3 R iR o R i L B L T B
ZEAEE TG BY, F T, BHER &I,
C & CHITHEE & DB E D fe o T B O A iR AS
FF 5T B,

FRHOESEM X bt 5 ok, meso-cortico-limbic
dopaminergic system {2k A F ¥ 3 v o R o B
MUz X B AN PTHSER O T, I8 & OSITEERE & &
76 - T ¥ fo cortico-striato-pallido-thalamo-cortical
loop OERGREKTO Vot § v IRZIZ L AEERE 2 X
HIRAMEE O B O TH BY Th bk T
Bz & 2 AR e SRR A (LS B R B 5 BT
HRTOZH7Y, b TOREHRMER 2 TR if
BEBEEI s, BIED &2 A, ERLO ST 5
fili+ %R & U CHIRIIC A B AT B N
B, SRt s2b0Th s, KETEHRLED
BRI T B B HEFTIER LR C L ATHRTE L 5 5
T2 &V OMEND < R bh, BEW & RiETED
M 2 R RR T T ORMO O & D& s T
1078 Lk, A =% vy wHEofig - e
OVCE, KB RS oA, FRAMRE AT &
OB OFIRIC DT O e BRI S Rt
s E R OFERICoOWTh, BTSRRI D
REBTHY A —F vV VTR ART o &8 <
HIBh TV B Wisconsin Card Sorting Test & il
ORI D W T OGRS i i &, Hikikine
bR R TV B ERuaiis s,

AW T — v Y VIO - 2 — v 0 5
WO, o & RTEEmEOET OGP R L,
S 5 BRI P TSR AEACEE & A BT & o BEITf: %
B S 5 2 & B E UCORE 21T o 1.

I HEREHE

A R

SRS ¢ — % v v VI L X A 184

(AEHRA2EE 2> HRLAE, 464,348,888 Th » 2,
REBU IR & U RS MRl e 2L, @
BOMRABIEIC L hos—% vy vE L BERZI A R
THEGIT, FHLVHIMEEEO Vb 0 & L, B2
Wi BB S D TerR RG4S & 5D R FEB R AF L 2o,
HAERE it Hoehn-Yahr stageic€ 1 B 144, [ 104,
ME 68, VE 1EZThHh, HLBRAERERGLRE
FEDBENFHRTH - 10,

SIRE, ATEEREAE IS D\ T o BRI IR L Al A02
Hr & Ute CEM43E S T4, 63,148, 75, ¢

280

%

1 =V oL LSRR
Ward CD & Gibb WR'™ X b 38 ear,
TEO 1255 ¥ CoOFGREE TN 256k
FRER LSSk, GRS -2y VB L
iz S o

1 R
2 LRI, TR, fEEo 5 b 2 ol Bl

3 UTosbuPhheilyds
a [T 2
b RIS D LTHHERRR O T1E

4 VAR VoSBT B B e G B B
5 BATFOWI o R A v
a P, HESRIET
b Babinski {#f#
¢ ATHEEER GRS, BEFEoBTF i d)
d B SEREL =
e CTRMR I To%SEMANRE
L7 X 5 dehigtk 28| & kg o T o i

=% vV VIR L OGRS TR E @ CHERS I
Mote (t=0.446, p =0.968),

MIHAT DV TrL, FSR-CHERE, 2538, SEMIIRA
WigEolg AN 78 CER2TRR A LT, iy
54. 118,788, S—% v v = & & o R NN
BERE () — TR NMMERTE, MTOPCA) 54

(CHEHDAARE 6658, 956,849, D), MATMERL
JRIEE 3 4 (FEM49,65,67TR0) SRR L7, »s—% vy
VI & DEERBRERR 1oV ik~ v v 2 i T e
otte Sk E LTt — % v v RRL BB e 2
INBEEMEEIRIC N, LB SEIRTH B,

EFCEHERE N L TR O B I oW T BB R
TFCHERE & 7B = Eim oW TOFEE 28,

B H&k

1 HEPRE

WRPRERENE & U CIEMD, FETRAEND, WM, mm
TRl & LT Hoehn and Yahr's stage, B2
BIEE 0L LT Webster's rating scale % -
72",

28— VY EORBIIIEREIR & B, R
BRI L 0 R TR BEEAINS <, RFEoR
RIEOL S L TR ENIRES & Lic, 7Bl
DOFHMEOTEMI & LT Ward & Gibb' p3E08 L 225
FF ot — % vy RN L L O B L
Fot—F vy S LSRR L (381),

{EMERE Vol. 45



s ORI & B

100

&1 B o
OM-line 1= 5 cm oA C o [0 85,

AR RE AR T i 2 v T 1E, minimental  state
examination'®, Raven's colored progressive
matrices'?, HiHEEREAEIRTE & L € Wisconsin  Card
Sorting Test (modified by Nelson)'”, il 5 -2i->us
T SDS™ % B TR AT - T
2 JRefndioc # — g

10 DEEINR DM, 1+ v —t— & Lt N-isopropyl-
p-(123 )-iodoamphetamine (B4 FIMP) # 111 7 &
170MBa i U, SRS 2 b #8 B SPECT 368

(Tomomatic6d, Fv—=—2 AF4<F v 2R
AT, OM-line ST e EHER»H 1em, 5
cm, 9cm FElO 3 Wiz DT o, HE 7 5 EE

B, QU AUEE, OM line b 1 em i /N,
OM line _E 9 cm Y& oo BIEGEEIST 35 X Ol R BRI
WD TOYE R 7 v MMl R e, WTTHATE o 3%
122 C ek Brodmann  area 9,10, 4612 fR%E L',
Damasio H & Damasio AR* &7 + 5 xiz & h OM-
line 0 T 124 5 cm DR 3s159, 10, A6HFE 2 &
O R THES YT B EHEHN X B 06 A E L
720

2 MR BHE T 1 IMP-SPECT ¢ oo fe s i
IR B Z ENTERVOT, BRI O NP5
FfC oMM R 2 B L A SRS X 5T
{5 — 2 e rr, OM-line |2 5 cm SERE 4/ »
vV bR A GBI S v v b ok, BiTTE
SN CRITEEATET) & BTHETEARMI, #RBE3E & A
T ERIEOHB AR L, HiHHIE L BIEEOMIz e
FECADHEN A B R (2, oE D, KINK
“C R RERRY & T ORI A o S -C LR oD IR o (A
Dbt & Z CHEIHSER R S & S RE R D
FEHEME & LTI, BB OB o P 2 1R TS
TR L B8 A miiE & L Cfvte, 20
Tk Ao TRy, OARTIHECESIMIEc 5
¥ % B EERELL I DS T o B M8 W€ o FR{l 23
MBIk, QONTHEYE & BB % 7R 41 75 B & 55
&5 & & CRTITILR O RFAHARE & 7e B & FH
Ehicz k, O{}’bﬁd\ﬂu”' THIE &V O /NS RE OIS
DHREE T D 5 BRA St 2 & BN EEHERE &
LT L2 &, @MITFE o Cit-s — 4 v
VITRIEETEL 5 BT v oA e RIS BN E B
ALNBIEEER BB ED4DTHED,

L7250 B 6 43l 20 CRIRER HA & 5 SPECT #% 3 HEHLE

BRRTTV, NI & 18 frwr’ﬁ‘xlrlllﬁmﬂ- LEhtws =%y VR E TR ONIRE, ATUAIEMEERMTE D

TR A 1B o u T, BES momD, REQRKHR,
Wi e oD 2 78 BEEFRM D fo b, BT v a% 3 BE O AR A HEAMHERTH B Z L0, S0 IEE M w5

(OM line |5 cm P> 2Bk, RTSANTIF, BEISH%HH

2Bk pv Mann-Whitney o URSE 2 F V7o,

R BRI L B A BLOFIE O RITHIREC o T OIS IR

AOATEF  AITHBEPIEN  EER RIS L HRIKE AN %
FUEEGDLS 1
FITSEGE PR 080 1
R 0.093 ~0.081 1
{HITEE 0.126 (+.309 0,041 1
e 0,603 -0.267 0,530 -0.184 1
AN -0.220 -0.104 -0.202 -(.,258 0478, v 1

RN 4 61 5 96 KA TR

No. 4, 1997 281



H oA % B

w3y VR & TERE & ORI ke o T
RIERREOREBIB DI <, WRERETE O LA D 5345
DBRETHD 2 Lo, SMIDMERED 2 v 5 2 b
U v 7 I T 5 % Kolmogorov-Smirnov O 5E %
HVsey 3= vy VN CORMA S £ — 2 —|§]
O 5T Pearson OHBYGEEA FIV A, 7o
i, ERATRO 5, BRIV & TR
FAC D\ TR D Ty o, SRS o o
BERE G, BB LCANL 72,

m # )
A N—F) UFRH O ET Y OREBEED R

1 Raven's colored progressive matrices (f 21

¥

HE{REES . L) (R RECIR2T S B 36 IR L C ks

D, KIFNR A Gk RS2, 48, BIdsFEE 4

#)e Mann-Whitney o UM ic CHIRAVE R IZ
=& WY VIR 5 2 (U =43.5, p<0.0001),
2 Wisconsin Card Sorting Test
a HF=Y—#

oSy ETEESIEES, O, BINAIRRS 6,
WHEC T4 84, BB 38T, URETI
U=126.5, p=0.04C, FHHEDEIFETH» T,
23 A ARG T 2 B D o T
b itk 5 —% ,

oS F Y VIRRHEEYR5. 1%, RS0, 89%,
IR TH13.0%, MR 7% ©, Ffos
BUBETERETH - 12 (U=80.0, p=0.001), -
VY VRTINS e 1,
BRI/ NS —2 (2, %&3)

B2 iR Lre & S, BB OBATSE
UG, % vy Vi L BT OlicidzE st
e tee —7, FRINMEHEER COPCA) ik

RER - BYO GRS R M L8

il (R ERIELE)

2 B & &M oM S ok
55 O lrizELy)
#3— & vy vl (Parkinson) 1XIEEEE (nor-
mal) &8 — ViZER TR, NS M
(OPCA) TNBIMLTREAEE S A ifE .
THAR ERRERE (P S P) GXBTEEM B A &
iz,

MEHFEAEE & AR T LT 0, ATk b R
TEHATHEMIMAMET LTV i,

BB — vy VRN TOMRIC DO Th D L,
IR L2 X 90, RTEEAIFIZ D\ C R BIRE
MRS & U TR S 20 b oo, {8
HIRC A TR D - foo [RIRROIRBE L EEE,
HEERCOWT TS LRk, L LuwEhofEss
EoWTh, SHOBEEEMRE GBS nEr
HREE R 2o e, —H, RIEEIEPHIER, +idb
BEEIY « EBRT 2 S D o Tt - &
¥V VRO AE <, 0%KETHEETH -
7o AMEIMFIZ DV CToaA, Pl & b RS

FE Sy Y VEREL EHREE BGOSR S & Dot S D 3 DR sE

iyagcd S R Kolmogorov

n=7 n=18 -Smirnov ORE

PO PEAMUEE cheRgy SOIMIR BeoAE p &

FITET iy O 84.0 3.5 86.0 13.0 0.413 0.359
TSRS A 91.0 4.3 99.5 10.0 0.579 0.068
T 93.0 4.3 95.0 11.0 0.444 0.273
AR 93.0 3.8 95.0 12.0 0,389 0.436
VN1 98.0 8.8 101.0 10.0 0.460 0.236

282

fBINIESE  Vol. 45



23— v Y VORI & SRR

Fd  S—F vy RN T ORI S X ORI F i o AR

AGE ONST DUR DOPA ARTN HY

PP WEB MMS RAV CAT PN SDS F

SMA BG T CBL

AGE 1.0
ONST - 0.80 1.00

DUR -0.37 -0.75 1.00

DOPA ~0.04 -0.28 0,54 1.00

ARTN “0:54 =0.64° 0.56 0.44 1.00

HY 019 0.04 0.22.0.64 0.26 1.00
PP 051 -0.46 0.20 0.15 0.26 -0.18
WEB  0.44 0.42 -0.21 0.17 -0.06 0,68 -0.61 1.00
MMS$ =0.59 <0.82 0.30 0.08 0.34 0.26 0.34 0.07
RAV -0.49 -0.86 0.37 0.23 0.18 0.14 0.31 0.01
CAT  0.06 0.12 -0.20 ~0.32 -0,24 -0.03 -0.06 0.10
PN -0.07 0.03 -0.24 -0.34 0.10 -0.23 0.00 -0,07

1.00

0s8 1.00
0.43 0.22 1.00
0.16 -0.21 2656 1.00

SDS 0.42 0.34 -0.08 0.47 -0.23 0.44 -0.26 0.37 -0.46 -0.12 -0.12 -0.44  1.00

F o 0.18 0.11 0.03 -0.07 -0.06 -0.04 -0,36 0.28 -0.24 -0.21 0,53 0.48 -0.10
SMA  0.22 0.14 0.04 0.04 0.08 -0.09 -0.39 0.19 -0.25 ~0.30 -0.4d 0.30 ~0.09°
BG  0.09-0.01 0.15 0.03 -0.02 0.050.49 0.17 -0.40 -0.26 -0.37 -0.02 0.15

T 0.08-0.11 0.36 0.09 0.14 0.10-0.40 0.26 -0.17 -0.24 <0.44 0.19 -0.04 0,78 0.79 0.7 1.00
CBL  0.34 0.22 0.04 -0.03 -0.14 ~0.08 0.00 ~0.28 -0.47 -0.66 0.14 -0.20 0.20 -0.18 -0.10 0.00 -0.13 1.00

AGE : %/, ONST : 56%4H, DUR : WIS, DOPA : L-DOPA WHEIRAE, ARTN: bV ~Fv v 2= R
AE, HY : Hoehn-Yahr’s stage, PP: ¢ —%v v vfE5 L g, WEB : Webster’s rating scale ©f&#:5, MMS :
Minimental state examination, RAV : Raven’s Clored Progressive Matrices, CAT : Wisconsin Card Sorting Test @ #
7= Y —#, PN Wisconsin Card Sorting Test =5 —%, SDS: {55 » =P8, DUT AR Gk
VHAEEED, F @ AUBIESATEANYF, SMA  RiSEZEPAEG, BG: K, T UEESE, CBL @ /Mg

DFEIFED ed o Tz,
C BMINFE, FRARAVISIERIOMERT (F4)
1 S=% vy P C o B LR R H

HSHATEY, UOH3E, S, ATEEEPEIE L e
B TR AR L Ao /N W o 488 & 4 4ER
i NS A
2 ERPRRIHEEAN o :

D, FERAERS & ABEO M E R e B O A D -
oo TERTHIM & BEM O IR 5B IE OB 23R L,
Hoehn-Yahr BEE & L-Dopa S5 o {8 FH B 3 E o
FRIR R Uic, FORERCEERE A ~F vV vEb
LB E RS D D, Hlho BB R G
FEMIIATIC T BB A e,

3 AR & BEER A o BEE

A F Y L LR B, o b
F vy ViR LT SBIRY T B SRS AR o0 LT
AMECER AR Uiz,

Raven’s colored progressive matrices D8 F /)
oD I 28 B D AEIRE A2 7 U o

Wisconsin Card Sorting Test ®» 5 =V — & #ff
AT A OB % R Lico 2% b, RITEAT

No. 4, 1997

Lize ZDMMOEACOMECHEE s & & o ML i
Mote, FRIEME= S — D\ TN % o fh & o
;\@Qi& Bh?’li)‘o f\:o

v % E

A BT/ SY —izonT
S— Yy ORI TS, R
i b1k 3 MO 7 - TR BB, HlAT

- BBfThbh T E o Xenon WA X A=

T TE & B v i Xenon I A & 5 single-photon
emission computerized tomography (SPECT) T
Do THHIKERAEERENLETHD L, TS
TERELME N E D R B D Do, RIS & i
fETRDBRD &V IR RD, =D Hkic X B¢
=% v Y YIROMMFEOMHE Tk, KRSE R
R AEHMA R o & B L T B e,

Bes® it Ttil, 2 KL CEB D BB hyper-
frontal pattern 284 — % v VERTIZE S i &
OIEEN IS hTv5, UL, Xenon SPECT iz
& % Globus &9 Qi v, HIRELINAIREE & Kl

283



WOMBIE R TE S tce 7, W22 S AT
B, WIS o M & ATfE 7 positron emission CT 2
QoL 7 O 7 AW B 1At 01 780 | R/ ZAY 1 el T A
T b, BESHEILER IR RRINGE A 5 & B
et LIRSS T B &3 B 238 A,
MG FL O ML AT LDV ToffE ek 7o
A%, BT S b g o & v D HRE™ & TS (S
T D E W SIRET B Y, EEREER & oRET
vk Mayberg B i b, 15 Do Hh s BH BT
TSI O MR T 235 5 & W S Wi pie S AT
WAHRHETH B, EOhRoWEE, L0 TR
B SI-IMP i & 2B BT LT v B, 20
FFEC CLIMBE OMRHI A R b Al o2 & £2 B 6 T,
AN % EITEEO ML H v v b R HEL L
F MR B > W CORB AR I T B,
Tagust B G < 0D O FRHIHEHEMR T A fH 4 B Ao,
WG A oo BAT & TR,  ANTRERRAE S ORE & Ay
M OMEERH 5 2 LR EHL T3, LaL, —
5T, MBS # — v B ek B i o & Sl L
Tud, W &, MISAHEME O R & AN B o
Flie o & OMEAHEI L Tl b, X 5w hisiEg
REMETED—fli & SR COBENROB VT R b O &
AT o B A s Uiz, Sawada B™ o c
b, WO AFETOMIE- < # — v O RE e X
T2, HTEEIHOME T L\ 5 eI e
DIMEAMET U O BRI &, 24 — VIR ST H
b, Bk oMK & ORGIZoWTRENT D BN B B,
a2 OFERCE, BT L %I &
OILRIND &, fiiz-3— 5 v Y v R c oy
fECURIEETE L 200002, Mo ES &,
IEFBRCI~ TR E b A D b, RIS
DT & v v TR A e & 1 E 2 7
VR TB o foo 2ot L, BHEHLIIBEE, BIVEIEMN
UGB L C bRk EEI 2D b, A=+ v v VD
BB TR 23 2 &, KRB o i F 8k o
I TEiC AT 5 b O TH B TTHEM S B, Y0
ENIHTERIFOADET L v o RS S hic -
DR Tg b, FITHBEA I DU T IE B I~
CEHOMIA D 2D X TFEN T D oty 1272 LIS
b A RO T Fedh, TE#HE L b 4
AITBTSENBUTE o0 I AN L C U B B AR T
Do SHOTHREE R B BERR AR T s b,
BT & — v i BAET el O S S & 72 5,
AL v A -k Ees Ul id o A & Loy

284

MU OBl e 2 &, IMBREABOZEL
Pt 2 &b LR Vo X A IR 0 25 L i 3E
kB MAFIRROMR EH L Bh B ERREE T
0™, ¢ 2 — v oG R vwd ok
# 5 Be AWFYED MU VLIPS LA oo HE sk
IEHE A AT B Z b, A O I FEHE i 55 A
B b OOV TR Lot <, HEENEEMmHE A H s
MBI EBRETH BTN S TERL Ehaw

b oo, BHFITTR L 2R NMEE R N o
PMEVZ &, T ERREESC G ATERTE ML Y
TR b b T\WB I R4 5L, MFEHEE
WO TR EEILREZLTHL EF L bbb, ks
A=Y VRS LS TEE & MR G RS L
ez ki, EHEhA,

— IR MR & AT AR O S A
Wi otle, 2A—F vV VB L 5 I BRI S
DHDH I & THIETELE & AINEE TG Lo — 7
ORISR & & 7T AIHEME AN B B IEIE O B i,
Mo booMfioZ{he LCaEmEhity,
WHEM 2 B 5, KHE—HEEL - 70, SHor—7
PATINCEE, 1DDA— 75 1 SOHFIRREL,
RO — 7D EhEFEELL, EheilET s,
EDIEFETHI v B2 T o< b v tlfic kb, W
M HEIRER T REIC T 2 L W 3B LN B BY, &
obibhigc, PECHRETO N2 s v AR EE
BME R LGB S B, 20 L 5 kBT
VI, MR TON S v REWE, BHBEOETILE
o, KBEE RS, Mot LTiBbh
MW ENTIRL 55, ZoSElEECT 5023,
BB ESHE 2 R ob b B HISE Fik iz & b B o FiHLE
MFEETOEEYRD D Z &, B, HiEEC &R
WD B BRI BRI S OB L & FER 5 = & 4%
BHEEDhD, BT, Wi 5 ATHEEREER
HE TN T B EFMOBRREARIEIE O 20T 2 T
WA &S fRIENL T, BNEEEE T h b O
e & b IEEHCREEm R A% T 2 hFE 0w
TOMFHR R IR TR e, ShbhiSkoilEe
HAba
B XS0 -orE

23— B ORI TR o U
TR DS, FEERIF D\~ C VLRI 7 (IR S B
Ho WIERRICBE R R T L Th, 209 8EF
OMIRBOBEALIET 2300 & Wb Ty 3%, T
A LR, BRI E R e &0, R A K e

fEMIERE Vol 45



oS = ORI &£ AR

D, B0 bR, K, RO K-
F ¥ E L CRIEMBIR Ie B S b o D, ot
=%V U L DGRBS S 3 g I,
VAR F oS BBIMTIE ot — vy SRR & TR B9,
E AR BRI NNENSE (OPCA) d-s—F
VY =R ADLERTBURELN S B, o ONED
S F Y IRTRCB LTk, RREREI i IR Ao
DIEBIEE &R, BilF oM - S I
BHH, OPCA LW S e CaBl S il FaE
L Z & bEFERBET & TR E OIS 11 7
Dotz HIMEHEE ORA RS VCCHMR 112k
51T - Tis b, TSI 7 B MERY HE I AT L
TRARIS W EE b, 7AYo~ —FOBEA
DT, HIEREESCTIER O L VMET 2 % — v asE
LIeREBI 72 <, SRR L ME RS & BRok S 1t
Bh, RARSCHMEIRVS DB 2 bh 5,
Diffuse Lewy Body Disease iz L Ti¥, BEE&RIC 3
W, FRAMETT L, 5B \VIRESREIR 25T e o
B Z T &b, KIFRORRIZ O TR
hT0b EH L B0, BRADTREE RS2 TR E 1L
LEhin, ZoMBEicowTit, oI,
TRESIREE 3 CRF iU SRR ey s, BB S
TR D o T, MBI IERIL S e B
KB T B ETHET Ao E VL Bbha,
FURTRAE T, B i Em), A5, JRE
LD ZRBIRED 5 b oR T BB AL — v
YL B S hTvB, Ward & Gibb i3, +h

X

O OFEHED LG AYE G = & AR L, e
WL LT, VAN SRR ERT S 2 &,

TERAIATRCH B = &, FRB—Echs = &,

VIFEERAMRINC b 2 & L @ 5 By hn 2 HE &
KT ERMADZ & CRIIOMEMSERE L ¢ fL
DI ERR LT, KPFFECrbr DB b b ¢ —
YYD LSRR B Ly, = vy v
L B EFICEIE IS & 05 F L <y~ B8
BB LG, Ak Y VHEOBN ORI TS &
LCOBMBEREDEE LR LT o b0 EEbh s,

Vv & & &

R —F VY VIFOMMIIF < % — Vi oW TR R T
2T 23— F VY VIEHEE U TR E I i i~ T i
EOLDOMIFETRD B &\ 5 RS b o oy
U LRI BB oo LB 7 AR T 0% b B TTRE M 13 b
Y, T LRSS L TV S EEEEAE L,
— VY VIOTIMGE & OB oW T IS,
ERSIFARAE ST & bh 3,

AR OB E R 3AE H AR A S (19934 6
AI0H, T3 kL1,

W2 BIhic, MR, HBRIRE % L
WIEHE REIR I AR L 24, £ ERolErY
o b R TI R T BEEROERINE o BB SR 2L 5 I R
e LFE T,

()

D

2)
k)

4

5)

6)

)

)

Bowen FP, Kamienny RS, Burns MM, Yahr M : Parkinsonism : effect of levodopa treatment on concept
formation. Neurology 25 : 701-704, 1975

Lees AJ, Smith E: Cognitive deficits in the early stages of Parkinson’s disease. Brain 106 : 252-270, 1983
Morris R, Downes J, Sahakian BJ, Kvenden JL, Heald A, Robbins TW : Planning and spatial working
memory in Parkinson’s disease. ] Neurol Neurosurg Psychiatry 51 : 757-766, 1988

Albert ML, Feldman RG, Wilis AL: The "subcortical dementia” of progressive supranuclear palsy. J
Neurol Neurosurg Psychiatry 37: 121-130, 1974

Javoy-Agid F, Agid Y: Is the mesocortical dopaminergic system involved in Parkinson disease.
Neurology 30: 1326-1330, 1980

Alexander GE, DeLong MR, Strick PL : Parallel organization of functionally segregated circuits linking
basal ganglia and cortex. Annu Rev Neurosci 9: 357-381, 1986

Sawaguchi T, Goldman~Rakic PS: D1 dopamine receptors in prefrontal cortex : involvement in working
memory. Science 251 : 947-950, 1991 ]
Brozaski TJ, Brown R, Rosvold HE, Goldman PS: Cognitive deficit caused by regional depletion of
dopamine in prefrontal cortex of rhesus monkey. Science 205 : 929-932, 1979

No. 4, 1997 285



)

el

10)

13
14

15)

16)
17)
18)
19)
200
21)

26)

27)

3

286

Wk & E

Kori A, Mivashita N, Kato M, Hikosaka O, Usui S, Matsumura M: Eye movements in monkeys with local
dopamine depletion in the caudate nucleus. 11, Deficits in voluntary saccades. ] Neuroscience 15 : 928-941,
1995

D'Antona R, Baron JC, Samson Y, Serdaru M, Viader F, Agid Y, Cambier J: Subcortical dementia.
Frontal cortex hypometabolism detected by positron tomography in patients with progressive supranu-
clear palsy. Brain 108 : 785-784, 1985

Leenders KL, Irackowiak RSJ, Lees AJ : Steel-Richardson-Olszewski syndrome. Brain energy metabo-
lism, blood flow and fluorodopa uptake measured by positron emission tomography. Brain 111 : 615-630,
1988

RALEVEINE,  AVBRRESS, (-, WD #, ZELESR BT R O BB SA,  BRPRAIE S 31 © 597~
62, 1991

Webster DD : Critical analysis of the disability in Parkinson’s disease, Mod Treatment 5: 257282, 1968
Ward CD, Gibh WR: Research diagnostic criteria for Parkinson's disease. In: Streifer MB (ed),
Advances in Neurology, vol 53, pp 245-249, Raven Press, New York, 1990

Folstein MF, Folstein SE, McHugh PR: "Mini-Mental State” A practical method for grading the
cognilive state of patients for the clinician, ] Psychiatr Res 12 189, 1975

Raven JC: Guide to using the coloured progressive matrices. Lewis, London, 1965

Nelson HE: A modified card sorting test sensitive to frontal lobe defects. Cortex 12 : 313-324, 1976
Zung WWK: A sell-rating depression scale. Arch Gen Psychiatry 12 : 63-70, 1965

Stuss DT, Benson DF Gt 815, KM JO © AloEE 2 10K, pp 18, i7MHER, B8, 1990
Damasio H, Damasio AR (GIP-HEE 3R - #E0BES: & Rar, 45 1 bR, BESesbE, g, 1991

Lavy S, Melamed E, Cooper G, Bentin S, Rinot Y: Regional cerebral blood flow in patients with
Parkinson’s disease. Arch Neurol 36 : 344-348, 1979

Byttcher J, Henriksen L : Regional cerebral blood Aow in parkinsonism measured by 133Xenon inhala-

~F

tion and emission computerized tomography. Effect on regional blood flow after levodopa. Acta Neurol
Scand 65 [Suppl 907 : 284 -285, 1982 ’

Bes A, Gliell A, Fabre N, Dupui Ph, Victor G, Géraud G: Cerebral blood Aow studied by Xenon-133
inhalation technique in Parkinsonism : loss of hyperfrontal pattern. J Cereb Blood Flow Metab 3 : 33-37,
1983

Globus M, Mildworf B, Melamed E: Cerebral blood flow and cognitive impairment in Parkinson’s
disease. Neurology 35: 1135-1139, 1985

Henriksen L, Boas ] : Regional cerebral blood flow in hemiparkinsonian patients. Emission computerized
tomography of inhaled 133Xenon before and after levodopa. Acta Neurol Scand 71 257266, 1985
Martin WRW, Beckman JH, Calne I:)I%, Adam MJ, Harrop R, Rogers JG, Ruth TJ, Sayre CI, Pate BD:
Cerebral glucose metabolism in Parkinson’s disease. Can J Neurol Sci 11 : 169-173, 1984

Wolfson LI, Leenders KL, Brown LL, Jones T : Alterations of regional ‘cerebral blood flow and oxygen
metabolism in Parkinson's disease. Neurology 35 : 1399-1405, 1985

Abgst i, I Wi, JROREIES, SRACHME, PRI, MRREIERH, BFOBEE s — 4 vy vmE ik
LI DV C ol AR 40 © 979-085, 1988

Perlmutter JS, Raichle ME: Regional blood flow in hemiparkinsonism. Neurology 35: 1127-1134, 1985
Mayberg HS, Starkstein SIE, Sadzot B, Preziosi T, Andrezejewski PL, Dannals RF, Wagner HN,

.

Robinson RG : Selective hypometabolism in the inferior frontal lobe in depressed patients with Parkin-

son’s disease, Ann Neurol 28 : 57-64, 1990

Jagust W], Reed BR, Martin EM, Eberling JL, Nelson-Abbott RA : Cognitive function and regional

HEMERE Vol 45



32)

33)

34)

35)

36

3D

38)

39)

oS =% vy I ORIE & AT

cerebral blood flow in Parkinson’s disease. Brain 115: 521-537, 1992
A ¥ © 1231-IMP SPECT i X % Parkinson il OKIFYHSEE & RATMAIGE 0 ORET, FRERHNE 32 1 1-7,
1992
Sawada H, Udaka F, Kameyama M, Seriu N, Nishinaka K, Shindou K, Kodama M, Nishitani N,
Okumiya K: SPECT findings in Parkinson’s disease associated with dementia. J Neurol Neurosurg
Psychiatry 55: 960-963, 1992
Leenders KL, Wolfson L, Gibbs JM, Wise JS, Causon R, Jones T, Jegg NJ: The effect of L-Dopa on
regional blood flow and oxigen metabolism in patients with Parkinson’s disease. Brain 108 : 171-191, 1985
Houk JC: Information processing in modular circuits linking basal ganglia and cerebral cortex. In: Houk
JC, Davis JL, Beiser DG (eds), Models of Information Processing in the Basal Ganglia, pp 3-9, The MIT
Press, Cambridge, Massachusetts, 1995
Hughes AJ, Daniel SE, Kilford L, Lees AJ: Accuracy of clinical diagnosis of idiopathic Parkinson’s
dsease : a clinico-pathological study of 100 cases. ] Neurol Neurosurg Psychiatry 55 181-184, 1992
Davis PH, Bergeron C, McLachlan DR : Atypical presentation of progressive supranuclear palsy. Ann
Neurol 17: 337, 1985
BESH, (LW, SEEER, BEME, SNER: -+ vy vFEkoRRY = e L, IREREDIHE
BRI A b = T RFRD I hs o R HETFIEAE RGO 2 JIAREI, FHEARE34 T 419-421, 1991
Mark MH, Sage JI, Dickson DW, Schwarz KO, Duboisin RC: Levodopa-nonresponsive Lewy body
parkinsonism : clinicopathologic study of two cases. Neurology 42 : 1323-1327, 1992

Q. 3. 31 =2

No. 4, 1997 287



