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T (i AR ) 0 ARG 12 D W TR R 0 S 93%
W, & CICTFIROMENE I IS ARRER LR 1
TWwbH I Eps, LR OMEIHIETH 2 (Brink-
man and Kuypers, 1972, 1973), SEEHITIE, —2lH,
¥, GMEHEIEF, HiEMEE 2 &3 HB T O LN O
M BRIz k3 Z M ehTw B
(Rouiller et al, 1994), #fi BN 2 B4 5 = & 1o &
O, TR AH 1 S 3 (Brinkman, 1981, 1984
Freund, 1990), L L, ZHADMHADIIE Y —vd
HFRE L o, Mo 7n s sciEESS 300
EHTH 2 (Donoghue and Sanes, 1994), AT
1&, WiF s O it E N T 5 70, Fok

912 PET & 0-15 7k % H v 72 iiE R  (Sadato, et
al, 1997) ZIGH L =020 5%,

. RERE S &

JRFTOMFEEL), ElceF 7AEELEZD TPy
PEECH & AT, & 52, RPTINIT LR itis %
BAELT7 PO EETLTVE bR
(Raichle, 1987), JRATOIIMGT D2 % ET 2 2 &
12k D, REIEHEEOZE(LE RS I ERTE S,
M 2 Ao 2 BIR TG ER AR Cl, 2 DSl o g
& MEEETNC & 2 = 2L F — DR ADNER L T
WA, W) RHECHTE, SERT ORI Lo
Wi E 72 24008 (% CIZEHEZIET L Cu 2w Zaiginge)
2B B IRINGE & e LT, BfiioRi kL v s
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(0-15 IZEWMHs 2 HTH 57, #910 HHPETHR
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12, H2EE ML RFNLEOZELTH S, b
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A ETT 20N TH2DH, H5VIdFEH
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DHEEICIE, HMOWE (& 2, BYREPE FIC
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1. BFRBEROREERE

RERIERE 2 TEEMGEAT 3 cb b, £AD
FEmic & b S S s FISRSTRERIC £ 22580
Twai®, BHMinENHEIC L 2FMIIZEETH S
(Rao et al, 1993 ; Shibasaki et al, 1993 ; Sadato et al,
1996), ZDhb hicHFABHOMEEEEZ B LI
b, B Y —VIcE LR urEBETEIL
U7, SFEE) (H 3\ i3 SEcESh) 13X b Fow
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i 2 2 Lic X DRIEDO R & 1 3 5o ik F i al
BICEE LT3Ry LALT LI TES (Chan
and Ross, 1988 ; Brinkman, 1981, 1984), % DFIKA3,
JEFEER B L T B a2 R T 3201, &
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HOE

KEBE1 TR ADEREFEEZRNRE L, 284
2 BHEC19~2B R TH o7, FRFNIEOMKIMHE
HEE 10 5ER T2, 209 b 3 ENERRIE,
b o 6 EAEFIC & b WS % WM & N F RN
HEe, €7 7 25 D flf-sequential finger tapping
ThH3, b 3EBNE, 3EHENFLIETSH-
1= (F 1), HOFEHERIZHBRETH >, HRE
X PETHRERIC o P L —= 7 %47V, B H
HOMEERTE 3 L) Ickote, KRB TIIBERE
B1Hz D X Fa/ —aFxH»E, BERETIIH

5% 1 WFEHEEcBT 5
groupA (n=6) groupB (n=6)

R ED)
P 1,2,3,4 1,2,3,4
yi 1,2,3,4 1,2,3,4
E1y S BUiLi)
b 4,3,2,1 1,23,4
K 1,2,3,4 4,3,2,1

1: 5548, 246, 3: B8 4: /N8

FEERMICEE, KOIZAC1HzOBETHIER S
¥t T4 Y b— 7 BHiih 5 3 HRHE) % #E
S8, EB2CIRIADEREEEENRE L,
LREHZBHT2~2TRTH o, REOERAE
Sl % 2 Hz OBUETT o7, A ba /) —LOFILD
LY THB AR E»Z R, DR, EDH, M,
IERFD 4380 Fh¥, ZOMicMmiEzlEL 7.
ZhZhO&ME 2ERYEL .-, BERTRO
PET figAt8 0, ZhicKiiRiE2 EI%inZE 10D
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% B

HE 1 CiAFRES S & CIERFRET L b, Fi
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T hRVLRENA SN (1), B2 OfFEE
HESHEBIC BT, AW HLETRTET & a B
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THENENEGOF N LR EZRDO Do
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o, AFEEFEHFELTVREbDEE
ioh3, 2OFESEERCE TR LR,
WEEMCIREERCOBENHE LV SDELETE—
%, EXRCOEDIARETH L Z LETRRT 5,

m. #HeEBHEF

AR OIEDNE, B, #iE (Roland et
al, 1980 ; Orgogozo and Larsen, 1979 ; Grafton et al,
1992 ; Rao et al, 1993), EMHEH (Fox et al, 1985),
2% (Roland et al, 1989 ; Seitz et al, 1990 ; Grafton et
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al, 1992), ## X (Shibasaki et al, 1993), %L THHY
A1 (Halsband et al, 1993), & %\ idERICHT 3K
5t (Deiber et al, 1991) KBS LTWwW3 L Eh 3,
HAREBFII = >0 R 2%, T/4bb anterior
SMA & %312 pre-SMA, 8 X U posterior SMA, & 3
V3 [ESMA propericyi 63 L EXSNTWS (Lup-
pino et al, 1993), I & DEERUIKARTIME & £ 3558
ZREAFEBRICEED>OWZEZ & B 38 vertical
anterior commissural line T&H % & 3N T3 (Deiber
et al, 1991).

i R D T F RSB R A S OB 2 R
LTva3 2 & BT & b 415 41Ty 7=, Brinkman (1981,
1984) ¥, VILOFREBIE %K ECBRETS L
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T&# { % o7, Chan and Ross (1988) 45l HlEh
FOBWEICL VEFIC L 28T L SEED» % /-
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Kimura and Archibald, 1974 ; Kimura, 1977 ; De Renzi
et al, 1980 ; Jason, 1985), ¥ 7-EA CH—DMM%$
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7752 LORENTV B (Stucchi and Viviani, 1993 ;
Viviani et al, 1995), DB, BRENL EE8E
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YALEZEWREL T EDOBEXERTH Y, HERIz2
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DR O EBF SN T3 (Rouiller et al, 1994),
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Leone et al, 1994),
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EMEE, WHERRTS 2 ENFEET I ERT 3
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ICBBET W o T & 7228, BB ORI >V
3134 vy (Halsband et al, 1993), Lz BT
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Ao TS (Tanji et al, 1988), B E» 5,
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Abstract

Role of the supplementary motor area and the right premotor cortex
in coordination of bimanual finger movements

Norihiro Sadato”?, Yoshiharu Yonekura®
from

D Biomedical Imaging Research Center, Fukui Medical School,
23 Shimoaizuki, Matsuoka—cho, Yoshida-gun, Fukui 910-1193, Japan.
2 Psychophysiology Section, Department of Cerebral Research,
National Institute for Physiological Sciences, Okazaki National Research Institutes,
38 Nishigo-Naka, Myodaiji—cho, Okazaki 444-8585, Japan.

The neuroanatomical basis of coupling of bimanual coordination is poorly understood. In this article, animal
experiments and lesion studies on bimanual coordination are reviewed, and recent results of functional neuroimag-
ing approach are introduced. The rationale of the neuroimaging study was that difference in characteristics of
the bimanual movements cause different neuronal activation in the areas that are crucial in bimanual coordination.
Activation of the right dorsal premotor area (PMd) extending to the posterior supplementary motor area (SMA)
was significantly stronger during the parallel movements than during the mirror sequential finger movements.
During abduction-adduction of the index finger movement, even without sequence generation, activation of the
posterior SMA and right PMd was significantly greater during the parallel movements than during the bimanual
mirror movements. Thus, the posterior SMA and right PMd appear to be related to the bimanual coordination
of finger movements.

(Received : February 10, 1999)

Shinkei Kenkyu no Shinpo (Advances in Neurological Sciences), Vol. 43, No. 4, pp477-483, 1999.
IGAKU-SHOIN Ltd., Tokyo, Japan.
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* Nonprimary motor cortex plays a role in cognitive mental operations.
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