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Paired associative stimulation for smooth movement: change in

reciprocal inhibition
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WFFERR R OBEEE (330) : Paired associative stimulation (PAS) is used to induce plasticity in
the human motor cortex. Although reciprocal inhibition of antagonist muscles plays a
fundamental role in human movements, (a) change in reciprocal inhibition function during
the motor learning process and (b) change in cortical circuits for reciprocal muscles by PAS
are unknown. The results of this study implied that (a) motor skill training could induce
reciprocal change in corticospinal excitability and (b) the intracortical excitability for
reciprocal muscles including GABAB-ergic inhibitory systems within primary motor cortex
could be differently altered by PAS.
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1. WHFEBHAR S O 5= W EEB BARRT O LZFRFIC VT, HEEBH

b NS e BAEER 21T O 7o oiziE, E
B EEPU 2 AR L CIRE S L EN
HbH. T, EEFHLUET S & IFFIC
FEHURD DS S 0 2 AH BB ] O #h iR A e
1%, BIENESR) A B LT 57O OEE & E
R LTWD. 1Ek, FCERSNT =87
DEAZFECBT 5 Ta ROMERRMED S D
ANZE T, #Hhimas XT3 aiEii==
—R T T RAERK LTS Ta Il
NHE=—a—arPNEETHZ LIk TE
THEEZLNTE (BIKT). LarL,

BRI UT D < ATHE - T EBH O BB PR A K
T 5 & & LI OB, ITH XD
FA ) 72 i 238122 &4 TLOK (Hoshiyama
5, Muscle Nerve 1996), —VGEBIEF )5 D
TATHAEE D Ta MIGIENE= 2 —r 2R
T D AR (RRIE D) S—RIEEEF S D
TATHEAR B 2N EREAIHE BU &2 B3 5 AT
REME (RRERIN) 2RI TWND.

b L 5 5 R0 R — 3 o TR B D
REREE 2 A7 L7 BE CTIX, FMECEmfl ok
WX o THBERBEEESNAEIND Z &



NEFHENTEBY, ZhETHExR Y AEY
T—aryPEBINTEE (McEwen 5,

Brain Inj 2009; Morris ©, Phys Ther 2010).

LU, $ERDNATIELT L HEIED I
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DB TH 5. I, ERIHERE KM
( repetitive  transcranial = magnetic
stimulation: rTMS) <2/ & 8~ 7 7l 1
(paired associative stimulation: PAS) 72 &
MBFEENTZZ LIk - T, KIFER < I
B RE 2 b S ¥ 5 Z E N AREIC 2 -
T&E TRy, EHEiOa T v a= Tl
WMAERMIET o8- )T —va -
—LE LTSN TWA, B ThH, PAS X
RAEAR RN %3 5 % B2 ) BB R & — IR TE
i~ TMS % 25 ms ORNEMERE CTHRIET
52 LI, R —EB)OEBEREIC AT
AL EFERTHEINTNAE I LD,
FEHE T & 2D WO ARG T 2 A L 7= 40 B 1 il
FREEIZR R 2 RIFT 2 L AR S, MR
Wil OEE 2= H 9 5 B8 O hESR 2 g
(T2 LICHFEGTEZHAREERSD.
L, TEROMFDZ  IXHERFT D7
F = U R D WITEE O B IS L
TV REFREOREMEEITERN YT
LTV, KIERHHEHEER PAS (2 X > TH
BB HIBERE S & D X 9 IZB(LT D DM
DWW B TIE 2. A O FEE
A LICEREICHT 2 X0 RN N
Ea BT T2 0I2iE, KEBEIESS PAS
DIFE PRI ISR I T T3 B 2 B )T
TOHVERDD.
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3. ROk
(1) FEBr1

PR 10 iR & Lz (b 4,
M B4, SRR 20.8 %) . BREMEX O
RLERIY, FRImEME A X0 BRI TR

(ECR) B L OEERIFRER (FCR) OfE
Zoandk L7-. RRIAE SN (transcranial
magnetic stimulation : TMS) 7= O Hil%
FEEIZ1T MagStim200 & EAE 70 mm D 8 D
FaA Vi vz (MagStim200, MagStim,
UK).

FH ) 722 15 % [RIRELZ T LA 2 S 7
BRI D702, ECREBLOFCR @ hot
spot & Hlx & L7BARZ LD 49 RIlFEA A > b
% L ERRREBRIE O 120% D FE T 5 [[]9°5

T L CHB% SN0 OiEShE R BAL

(motor evoked potential : MEP) #% JL|ZiE
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(3) FhBx 3

fEFHERE 16 & x5l Lz, (B84,
LMt 8 4, N 20.7 %) . EEAERO
FLERIE, REEMBEHEIZELY FCREBLIW
ECR OfifEEX ZFék L7=. TMS D7z DHi
S 121 Magstim200 & EAE 70 mm @ 8
DOFaA E AWz (Magstim 200,
Magstim, Dyfed, UK).
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(X13). FCR (@) HBILOECR (ht
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ECR (F#@h#h) ® 10 curve %, KIEEAE
EE T A~ CEB R ICARICHEM L (p <
0.05, Xl 6A) . — 4, FCR (#iHi#5H) @ 10 curve
X, RERSEREEENC R CEEI% ICAEIC
L7z (p<0.05, 6B).
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(3) % 3

PAS F o H.% MEP fEigEi%X, FCR BL W
ECR & &2 IEc i L7~ (FCR, R2 =
0.73,p <0.0001; ECR,R2=0.51, p <0.0001,
7).
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