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F 1 Clinical Characleristics of PD Patients
Range
Sex (male/female) 5/%
Age (years old) 67.6 1.6 56-79
Hoehn and Yahr stage (2.5/3) 317
Duration of PD (years) 42+0.7 3-11
MMSE 28.5+0.3 27-30
Medications
Dopa (mg) 2250+ 803 100-300
Trihexyphenidyl {mg) 1.8+0.7 0-8.0
Amantadine (mg) 500+135.3 0-150
Bromocriptine {mg) 3010 0-12.5
Pergolide (_ g) 30.0 £20.1 3-300
MMSE: Mini-mental Status Examination. Data are mean + SEM.
7% 2 Functional Outcome of PD Patients
“Type of Rehabilitation BWSTT BT
UPDRS, total
0 week 31.6£3.1 291+32
4 weeks 25.6+2.9* 28032
UPDRS, mental
It week 0.9+03 0603
4 weeks 0.6£0.3 0603
UPDRS, ADL
0 week 1.5+ 1.4 108+ 1.5
4 weeks 9.5£1.3% 104+54
UPDRS, motor
)t week 182+ 1.4 17.0+1.4
4 weeks 15.0£ 1.3% 16.4+1.5
Endurance (meters)
¢ week 381.2+110.2 372541140
4 weeks 408.5+ 108.0 396.2+£110.0
Speed (seconds/10 meters)
0 week 10.0 £0.9 9509
4 weeks 8307+ 3909
Steps (steps/10 meters)
0 week 223+23 21.5+23
4 weeks 19.6 £ 2.2% 208+24

Data are mean + SEM.  #Significant improvement in BWSTT compared with PT (ANCOVA, p <,
p = .0005 for ADL, p = .0002 for motor, p = .0251 for speed, and p = .0099 for number of steps).
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EEMPRABHDS (REHNPRATRER)
T FESIEMEHRES

BZPUNEYF—2 30T 3
L-Threodops D% R

LAEAGEE A ESIREERT TR B A R B
WA HE £ # BEviEEmIRIER2ERE

MREE T>I7x¥I0RED VT RILFY) REBEEEE O R E R St
WMEEINTWS, £ZC, /N7 RLFY Y ORBAETH S L-Threodops (L-DOPS)
DR UNEYF—2a> (UN) KHTARERA L, HREIRER2 A0
TR T LA 13 41, Informed consent (IC) %47~ 5 #1117, L-DOPS 200 mg MR 2
REfl, UNEPERE, (BERIRZE 2 » B, DWTHIRAZLIZUNE 2 » BT D
), ICZ2ENRM- S AR LIZUNE 4 » BRFLE (CE)., &1 45
s B 3EBIAao7, MPEOTHER (D F/C# =75/T1). 7. HEHML SpE,
REZAXZ)TA R (10/12), DI/NFTO ¥ Functional Independence Measure (FIM,
36/42), Fugl-Mever motor scale (F-M, 30/27), S{THEE (10/9 m)izZi3ih -7,
DRI CHELD FIM (B 4 » A: +16/43, 6 » H: +21/+7). F-M (+10/+2,
+16/+5). BITEEE (+56/+7, +72/+16 mMHRITHKEZEL 7 (p < 0.05, Mann-
Whitney test). D #T L-DOPS FUESHRERBER XSSl o/, 1-DOPS &1
NOFF R R OBBERE 2 RET W EENRB I NS,

A BIREM

FIEARE, R/ V7 B LT 1) EB R %
modulate THFEHEINE Y F— 3> (1)
IN) OFFRRREN R ORERE & (2 X555
HIANE X T 5 K42 D-amphetamine i kb &
B THEBEMREE. IR, SR oBEnEE R
HHIEMNRINTS, methylphenidate ®
EIARICIHE R PPN EZOREHE 2 SRET
LT ENREINTWD, DR TIE/INT R L
FU 2HiERE TS % L-Threodops (L-threo-
3,4- dihydroxyphenylserine; 1-DOPS)® ) N
RN DR E2METT S pilot study 2B 705
7Z.
B. IR A%

SRR TOREFRIEERE, UNERTYR
WHRBE U 72 AR LI EE 13 4] (Bt 2 »

A) . Informed consent (ICY2&7%E&7- 5 #liz, L-
DOPS 200 mg AR 2 Refig, U N2,
ERIRDE 228, DOWTHRALICUNE 2 »
R¥efr (D 30, IC 2Fhiaho - 8 FlidmRR
LIZUNE 4 r HRfTL7E (CED). &UNZ 45
Bty aEEIER IR, Outcome
measure & LT Fugl-Meyer 24 ) (F-M,
impairment), Functional Independence
Measure (FIM, disability), 7B, BT AL
= B 2R U 7z, a3 Mann-Whitney
MEZHWY, D05 2o TEEE LA,
C. TR

MFEDOEGFEE (D FE/CRE =75/71), #£3.
AR, WAL, AHE, ITAVFILT AR
(Q0/12)02E @A sNRho (B . &2
# outcome measure OELERT, UNET (%



KEH% 2 » B) @ FIM, F-M, $SfTEMCELRD
o7, DI CHEVRERS 4,56 A0
FIM 227 (total, ADL, mobility ¥ 227)
W FiCHEE L(P<.05)AY, cognition ¥ 7 A
a7 O ERE Mo (K 1), F-M E§X 3
YENTARATIIRER A BITARICD
o ENUE LZ(ENER P05 E<0DA 6
& BCRZENRIN S T(F 2), FRIC EROBEX
A7 OEMDEN - E AR THH72(E 2),
HTHREE 3 (P<.05), 4 (<.01), 5 (<.0D). 6 #
B(<05)T D #oHNFREICKEL(HE 3). &
FAE—ROHBCER LMo, 6 #A%. D
B 4/5 FINS. BRABTAREH L AUV THHET
froedt C BTREILNCREEL =0 2/8
FHlOBTH-7-. DET L-DOPS PIEAUMAER
EERRALNRM DT,

D. Z%

ABFFETC preliminary T3 5% L-DOPS &
DNED T3 a > Oft BN OE
BREOEEF{RETAWERNREN. TD
EE#FELTIZ /LT B ARB R
ZJRIE$ A D-amphetamine EFERHLTWE Z &
HEE <A (Feeney et al. Science
217:855,1982, Crisostomo et al. Ann Neurol
23:94,1988, Walker-Batson et al. Stroke
1995;26:2254), & 5{C p-amphetarnine (Z5EER
B O L D — ARBEHREBE L. S FH T AK
PRET AT & T ERERKRIE RN
Ve CEESBF ORI BN EIERT S ZEAHES
nTtng,

B2 1-DOPS DIRA%H, &, HHidSE,
BT NEBETH S, PR EBUNRERD
ERRMP ISR TRE SN S (RESE
Bb . 55T L-DOPS D AR E K 3 K

TE-ZIZETAH NG RAR BTN,

DEwiarERBEBLUE RERIC W TIRLDM
ERITHTSEEREE TS0, 1 B 1 BOH
E L. FHETOHL-DOPS OB EHET LR

EEIHESIEBER Lo 7. L L, BEKFH
CRENELT ZOnENIFITH 2, RAH
MRV ARFZE TR AP L2, BEARE T AR T 4]
fEMEEER,. 2, B &L, EHK 2 ¥y AUNDH
FET LA, FOL 3 BREKEALNLEN DT,
F. &5

L-DOPS & UNOHFRIENEE R O REEEZ
BT 2 THetE AR & Nz, SRR EORER
iz HJ# . randomized control trial ZFHEHT

BB,
F. BIRREXK
LR

1. Miyai I, Fujimoto Y, Yamamoto H, Ueda Y,
Saito T, Nozaki S, Kang J. Effect of Body
Weight Supported Treadmill Training in
Parkinson’s Disease. Arch Phys Med Rehab,
1999, in press.

2. Miyai I, Suzuki T, Kang J, X Kubota, Voipe BT.
Middle cerebral artery stroke that includes the
premotor cortex reduces mobility outcome.
Stroke 1999;30:1380-1383.

3. Miyai [, Suzuki T, Kubota K. Wallaerian
degeneration of the pyramidal tract does not
affect stroke rehabilitation outcome. Reply from
the authors. Neurology 1999;53:1376.

4. Miyai I, Fujimoto Y, Yamamoto H, Ueda Y,
Kawabe T, Saito T, Nozaki 8, Kang J. Effect of
Body Weight Supported Treadmill Training in
Parkinson’s Disease. Neutology
1999;52(suppl2): A136-137. Abstract.

5. Miyai I, Saito T, Nozaki S, Kang J. Effect of
L-DOPS on rehabilitation outcome of stroke
patients. Neurorghab Neural Repair 1999;13:49.
Abstract.

6. Miyai I, Suzuki T, Kang J, Volpe BT. Improved
functional outcome in patients with hemorrhagic
stroke in the putamen and the thalamus
compared: with those with stroke restricted to the
thalamus. Neurorehab Neural Repair 1999;13:28.
Abstract.

7. Miyai I, Yasuda T, Suzuki T, Kang J, Mikami
A, Kubota K, Volpe BT. Longitudinal
functional magnetic resonance imaging study in
hemiparetic stroke. Ann Neurol 1999;46:467.
Abstract.

8. Miyai I, Yasuda T, Suzuki T, Kang J, Mikami
A, Kubota K. Relashionship between functional
MRI findings and stroke rehabilitation outcome.
Neurosci Res 1999;Suppl 23.5331. Abstract.
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#< 1 Demographic Features of Stroke Patients Treated with L-DOPS

DOPS Control P Value

Number of patients 5 )
Age (SEM) 76 (4) 71(2) ns *
Sex (Male/Female) 3/2 3/5 ns, '
Side of lesion (R/L) 1/4 4/4 ns. '
Site of lesion (Cortical/Subcortical/Mixed) 0/3/2 0/4/4 ns.!
Volume of lesion, cm® (SEM) 343(8.2) 31.0(3.5 n.s. ¥
Type of deficits (ms/msv) 2/3 4/4 as.f
MMSE (SEM) 9 (5) 12 (4) ns. *
Number of patients with aphasia 3 3 ns.!
Number of patients with USN 1 2 ns. !
Complications (number of patients)

Hypertension 5 3 ns. '

Atrial fibrillation 2 2 ns. '

Congestive heart failure 1 2 ns, '

Diabetes mellitus 2 2 ns.!

* Unpaired t test, ' Chi square test, R: Right, L: Left, m: motor, s: sensory, v: visual, MMSE: Mini-mental status
examination, USN: unilateral spatial neglect.

72 2 Changes of Outcome Measures in Stroke Patients Treated with 1.-DOPS

Time after stroke 2 months 3 months 4 months 3 months 6 months
(Baseline)
FIM (Total)
DOPS 3627 426 % 516 * S4x5* 577 %
Control 42+ 8 44=9 45+10 48+ 10 49+ 10
FIM (ADL)
DOPS 17x4 18+4 244 % 26+ 4 264
Control 20+ 4 21+4 22+4 24+5 24+5
FIM (Mobility)
DOPS 9+ 12+2 152 % 182 % 192 *
Control B2 9+2 10+2 112 11+3
FIM (Cognition)
DOPS 10+4 114 12+4 I1=4 12+4
Control 143 14=3 14=+3 14+3 13+£3
F-M (UE+LE)
DOPS 306 40+ 8 * 46+ 8
Control 2710 2910 32410
F-M{UE)
DOPS 15 =4 2167 257 %
Control 1627 177 19+7
F-M (LE)
DOPS 15+£2 19+2 212
Control 12+£3 1243 133
F-M (Balance)
DOPS 5+1 7+01 8=1
Control 4+1 41 521
Endurance (m)
DOPS 105 3813 * 66177 82231 8223 *
Control 0x7 138 168 2110 24£11
Gait speed (m/sec)
DOPS 08=.04 17 =.07 254.06 30 +.08 29+ 07
Control 09+ 08 12+ 09 10 +.07 15 +.07 Jd6+£.08

Data are mean = SEM. * T Significantly greater gain from baseline (¥P < 0.05,7T P <0.01, Mann-Whitney U test), FIM:
Functional Independence Measure, F-M: Fugl-Meyver Scale, ADL: Activities of Daily Living, UE: Upper Extremity, LE:
Lower Extremity
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* ' Significantly greater gain from baseline in DOPS group than in Control group (*P < 0.05, P <0.01,

Mann-Whitney U test)
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b CARZEERRr LB 2R LT, XIS H BB % 23 2 s h i 14 4], RREAITE
O EIRE B O RIS AL % eradient echo EIC &5 IMRI THEH L 75, 14 #1411 #)

(BRET 6 #. RE 24, BE 3#) TLEMENKZELE, MEICEL, B8 FEE
TR T S RIAIORBREESE, FERE TR OB ERSF, Bkt Tidr
OB EEEF &SRB ORISR L LA ICHB L7, HEREoEnT L
D HEREEIR IS - To KANIRTS SR AL B T EANR S M,

A BZER

AREABE R DRI XD, BB O HREE
DO—EBR B O FEME S BE L T s
LEMVRBRENTVASN, Wb —EOAOHE
AT, [ - EE TORRNRELEIRA I T,
B, ELTRAEBRUNEYF—2 32 (U
N) R @ functional MRl (FMRDFT R, D28k &
HEAEEITE. AL & ORIE RS L7,
B. MigtAHiE

MEFI R ESNT 2 v 7 (Bobath)iz
KDHAB NP ORI LD A FRERE 14 4]

(BHERE) THD. HEFBHORRBERF
HEE D FEM 1L Fugl-Mever 24— )L & Fnis,

MR B S 1.0 tesla SB{zEE B (EPIOS10)
ZHWT. flow compensation 2 &% gradient
echo I & D, 128x36matrix, 25-cm field of

view, TR/TE=194.4/44.2 msec, flip angle 40°,

slice thickness Smm TH& L 7=, ¥ X 7 11FE
HIRHE OMEER T, 60 WAL EEI & E

W3 EMOKL, £EIZDE, 4 points, 3 24
points, 6 SMERIFE Lz, EEOE &Pk i3
REODNY RNy NUEETAZ Y —
v B I N A REBA. Rt TofF
DIz, Bz, BEPIRESRICOE, ERoH
WBHIEOENTIET 2 EFRIC, Y AV RITOE
HEYE LHREF P HRER OFEE TS —L
7z BE ERBTESEREDEA p <0.005 (
test)Dvoxel ZHRBELTRAS1 A0 TR E
BICERSH®E T IMRI 257k,
C. ARER

# 1 IKNRBLEOBRB. 2 5+ HOUNTTHED
Fugl-Meyrer 207, ¥ X7 ZTRO&S(MM)
DHEEEZRT, 146H 115 (RETF 66, &
H2{, BESH) THEMENSELE, &2
2 IMRI FR RO & e 2R,
1. RETIRE(n=8, case 1-8)
EH THERM, B TE ORI OEEROEL
TRz FRETF & o BB EEE O IRFE 12 RE
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BRECHECEL ST, 2HATAHALNE, LK
WREOUEREOSNE 6 HODE 3HT, UN
%o MRI T REEIRRE B E B O i O L
W7 A IR R S 47=(B 1; case 2, (X 2; case
3), FENUELLMSE 2 FATRINRD
MR CRECEEREEIEENHERL TWE
(4 3, case8).
2. EIRE(n=2, case 9,10)
2L LRHEE W E L, WT b REER
5, SHTEREE F 0 HR B & 2R A AVE BN AT BF IR T
NTh. EETHRELRZU AAREENTCS
AF I w2 RBGEIRENARN TR, 26 LD
WEGEENEF A ) NE O IMRLTH IR 5Nz,
(% 4, casel0)
3R SR E(=4, case 11-14)
RSP THEEM, R EBREEZR
LT WEASERRTB IR Twiz, 4419 3
BT EEE SR E L 3FED 1 MBOAF
¥ TR L RN AR ERE SRR
BFOREMN, HEEWERC BE)ORETALN
7=([® 5, case 11).
4. Ol o D B B D RRTE
BREHEOREOELORERMICLLER
RSN o P2 A% FREATE A H TIRIE S N
T WA - Fo. FEERAIO/NEORIEI B,
FFEZRAMIC B o 2.
5. SEGIES) & RE A OB
BEETL S FITRSN. 3ATIH 2 BEDIE
EHES) & [ AR EERF ORIEAR O NIz, 2 4l
T, 2 BB OXF v REEGEHLIEEK U,
1 A CHRATESREEORENERL. 1 FITH
HORIEMNEICHEBEL (K 2),
D. 8

ARFZ T, FREAIEFE O R EE B O KINIRTE
BRArIE, UNIC KB ML EH EMER AR
LTBLT B ZEMREN, TNETORES
#Fizx % MR OMRO—D &L T, FiE%E
M L7-RESO v B2k, FEF RO

GERE R EHREFORESALNS L
HHE XN T A(Cramer et al. Stroke
1997;28:2518-27, Cao et al. Stroke
1998;29:112-122), FPATIA. ¥ ATITER
NH2HO0, RETIREERFS., BHEHS
RCEET, UNEOREDWEITHE 5 TRER
BEINS T ENRBUHTRENE., e HE
waricBGRR <, 1A ERS 24T 2 B IMRI
i, Ala & 1 AL EHOBENAoNZI &
V3, RREIE OEELIC R EER BN S LT
3 EERRT B, FRREES I, B
HERRT TR, BERFOEDO
processing {CH 5T B AR AER T ORI @
W DM OHE EFE LW Chen R et al. Ann
Neurol 1997;41:247),

— 7, REREC LB R TR OBHEE
B OREVNREQEEIE S THETALN
oo ORR—RERE OF OEEN R HRER
OHMEOHBEBITHEATS I ERERLZE
(Weiller et al. Ann Neurol 1993;33:181%4 1
MO ¥E(Nude RJ et al. Science 1982;217:855)
E—BT A, B REEANEEKESURE
TORSERE2AT 5 HE TIL HAIRREEE
Bf BB B OIRIED, FREORIE SBEL T
7o, T OEE, EERTERLTD KAKNENIR O RS AR
HEORBICEERBHERZT 2RI
7= 5 (Mivai et al. Stroke 1999;46:1380)%
EFTHLDTH S,

fMzRsE OFEERE, SO 5VOHH. ZO XS
Te RBARARERRTE OE(LAHEZ D D 2 @, &L
UNEDF—a YA ARRARDOROM,
EFhFSETRE ENEESICERIELUN
EF—a 7 s 2y 7 RRAORTHESE

DEERHRETH S,
E. &5

WEPIZBWTUNEDF—a YRR T. B
5 SF O #2558 BIRE O functional MRI (EIMRD P 5L
DL & R LR AR Ui, REEEIC
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1. Miyai I, Suzuki T, Kang J, K Kubota, Volpe BT.

Middle cerebral artery stroke that includes the
premotor cortex reduces mobility outcome.
Stroke 1999;30:1380-1383.

2. Miyai I, Suzuki T, Kubota K. Wallaerian
degeneration of the pyramidal tract does not
affect stroke rehabilitation outcome. Reply from
the authors. Neurology 1999:53:1376.

3. Nakamura K, Kawashima R, Ito K, Sugiura M,
Kato T, Nakamura A, Hatano K, Nagumo S,
Kubota K, Fukuda H, and Kojima S. Activation
ofthe right inferior frontal cortex during

assesment of facial emotion. J. Neurophysiol
1999; 82:1610-1614.

4. Miyai I, Yasuda T, Suzuki T, Kang J, Mikami
A, Kubota K, Volpe BT. Longitudinal
functional magnetic resonance imaging study in
hemiparetic stroke. Ann Neurol 1999;46:467.
Abstract.
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A, Kubota K. Relashionship between functional
‘MRI findings and stroke rehabilitation outcome.
Neurosci Res 1999;Suppl 23.5331. Abstract.
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7% 1 Summary of Clinical Characteristics in Stroke Patients

Type

-Days

Case No. Age Sex Side

Site

124/187

87/150

‘ Corh.' '

% 2 Summary of Functional MRI Findings in Stroke Patients

CaseNo. SMC  SMC PMC  PMC SMA Cer Cer BA 40
con ips _ con ips ips con con
e e A s I '“’77%51—_'=“*i;_ TR AR e g
B 7 2 ST YA R e T B AR A
B T R R I F e SEn Ny
B IS C SN b S A A 1 ;
T T C R o e A A
SO AT 4 AT “fn el
7 i+ +- ++ -/ ++ +H+
8 +/+ +/- +/- “f+ +/+ ++
T S S T T i T
10 S e e ey
EL R R e e
VA2 T T e e e
B R - T SRR R N Vi et
14 +i+ +i+ ++ +i+ ++ Ht - -1+ (R)

M: male, F: female, I: infarction, H: hemorrhage, R: right, L: left, SC: subcortical lesion, Ctx: cortical lesion, Com:

combined lesion of 8C and Ctx, P: pontine lesion, Days: Days post stroke at the time of fMRI study, F-M: Fugl-Meyer

scale, UE: upper extremity. MM: mirror movements, con: contralateral to the side of hemiparesis. ips: ipsilateral to the

side of hemiparesis, SMC: sensorimotor cortex, PMC: premotor cortex, SMA: supplementary motor area, Cing: cingulate
cortex, Cer: cerebellum, BA 40: Brodmann area 40. Shaded rows represent patients with improvement.

Boid cells represent presence of changes in findings in the follow-up studies.
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