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i ] BB PEAE AL Y 25 SR A Z B D

WFER I RGN, Bl OB T e BRI AR N L KA R R A

NI A A NAERCXTIEC A R (PAS25) AT | J5 s A& i LRI AR B = IR 92 fE . 45 5R A, &S5 I
FLERFIR Z2 S B 2 4F N PAS25 J BB A (IR 250, B Ie BB M 8 A A A IR B2 2 T
R BTN . LI PAS25 J5 41N ] a5 S IR K J2= AN 50 22 54 o SRR AN TE 30z Sl H
BAF NGz B2 58 b ] BB PERE SR AT B0 H 22 574

XA
SFEE  B845; B849:G804

A&

H5RBOANFITIfE—HE, fEHEFRIGK, 2
NI B AT i e 7734 7 iR (Ward, 2006), I T4
FHHEAN, EERmmmsr A TGRS . Az sh )2
TEiz gh il R g EEAEN, B3 J )25 ] Sk
PR s VR AE 1R bR AE T BB MF B (Morgante
et al., 2006; Okano et al., 2015), &5 Kz J2H 5L #f
Z5 P00 S N SRR Hh e AR IZ AT Y
FIHR, (H 8 3l B 24 28 B0 7K ST 23 B A i ) 34
0 AN [R) R B Y (N et al., 2015), PRI,
L NS EEE I B8 1 B AL S T X Kz 8l iz
JZ Sl mT SR 9T . N2 Bl )2 REAE & A S
SRESE R AT B AR AL, SR AN R i J2 T
P 2 ML A B R 49 5% (long term potential, LTP)
FIHE B FRH ] (Malenka & Bear, 2004), A4 2555 &
I AT SR PEREE R, A4 AR AR 18 Bl R A
553128 ) J J2 Gl ] SRR SZ A O, R BRI IS B
Rz 225 LTP R0 )8 55 (Morgante et al., 2006), Xif
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BB, AR, SR, SRR AL B8R

P51z ) U BEgE K B, AT iz shHe BRRS A 455 1
52 g B2 JZ 2Bl LTP R 1 5% %% D) AH 5C (Okano
etal., 2015),

N i B AT AR v 8wl 98P, L5 #4 Ay i bl
o PR B B AS A 7 AR 38 I M #Y 2 (Pascual-Leone
et al., 2005), TR ESHITE A B, KMkl 2k
TALTTRE Sis SR A ¢, than, B sk aets
OB AR B A R (H 2 4E, 20205, R
B AF, 2015), X PN AE A0 RN D) 4% it 45 T 98 4 R
3% B2 77 A UM 52 W (Erickson & Kramer, 2009;
Rogge et al., 2018), RECTH M LI 118 sk
X il 25 ¥5 T B A B AR 0, (R AT TXT 22 &
AL Xz gh i & 5 AV 90z 5 % )7 (primary
motor cortex, M1)ZE fili ] ¥3PEAR L (1) 25 7 H1 50 2 5L
Do M1 ZRE ST it Fz hA T o el 200 E
BRI IX, BRSBTS Ak B PR A s He 2 2%
T T [ A 1) B J %) - 465 AR B A FH O T A 2 )
SR R B 2442 Bh (N et al., 2011), B, SRS
Fi fg ] 8 +7 R (transcranial magnetic stimulation,
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TMS)IR T4 2 5 AR TE iz sh i fr #4F iz 5l
B2 A 1 RN B 2 A A8 2 A AT BE X FRATTIR A
Tl BRI SRR R R 2 T B AR A RRAE L
K 5izsh#EHIRE I R R BA EEE L,

K2 805 shEi75 & H (i (motor evoked potential,
MEP) i i 34 10 Al fig 55 5 fil T 28 P3G 5 A OC, oAl
RE5 B Z N a8 I etk sUE | s a4t
FEAEA B Sz B 28 0 F R G K 55 G (Jones,
2000; Daoudal & Debanne, 2003), & T HEBR bk H
B R A5 T Al 5K [ Xz sl R 2
NI R R R T A 25 5, A . JERA
2 10 Bc X Bk A 3 984 (paired  associative stimulation,
PAS)HJ&—Fhifs & AN M1 kA5 fl il #8 AR AL 1Y
AR . WF5EF W (Stefan et al., 2000), PAS figfg
e M1 HRRE XIS il i Re, Ak e sk
LTP s BB A AU AR, 5Pk PAS 5 & A
& M1 EAZLTF LTP sl KA A2 i 1% 28 fih iy 28
o AMEIE P T — A HIEL, [BIFE 25 ms Z
Ja, R TR M1 FELA ZRAE X —~ TMS,
X PRI 2[R B 2GR M1, 0] A ks 3l 1 )2
MepyVERF SR, PR PAS25, Hfk i
TMS DR A% 0% 350 B 0 ML R, BB AE H AR AL
A 53 31 s e 7 2 2% A K -1 MEP (Hallett,
2007). Wk TMS B FH Tt M1 B K2 2 P4
Tl IR o M —A R AR S — N R R Y
- DR = (] A s[RI TRT B A 1~5 ms B, 1230
K2 2 N RENS 5 At A i R B2 J2 I Al (short interval
intracortical inhibition, SICI), SICI 5% M1 1Y |
JE N IR SR R, 4GSR M1 Y =2 PR R
% (Kujirai et al., 1993),

R TRV RIE 2 R X AR AN M1 Y%
il TSR, AW R 4 S 5 e R ERis s iR
BAEN . BH S5 KW RIS E AN IA
AR EAE NAE TR R G o = AN B R BT
LT D)% EH] PAS25 5 & A2 M1 & filn] ¥
PR AR AR RN 5 2 T 48 4 S L (abductor pollicis
brevis, APB)HJJ¥ JZZR1E X (Stefan et al., 2000), LA
FRH TMS HEAR 5 M1 e fisl ] ¥8 1475 1k HU g il
L FERERENLAC SRR MEP #1704, AR5 R 4
W5 518 SR MR ) R A X 4 3 gk U B BRGE B
B BRI 2 SRR E N . BRIz gl 2L
i HFEH/ LA FE(an APB ., 25— 008 8] JIL4E)
25 SRR AR ], SO, BT s
(52 45, 2017), i K2Rz ) )55 25 26 T3/

WURI B Jydt . SRE PR R R M S8 BRI . He R L 4E
. HHE SRR, DLk s e A 25
5 518 s LAY K J2 R AE X & AR ST RE AR
b 2)dE — I R, AN FE S s A 1 B
DR 55 22 )% K (Chekroud et al., 2018), {UAY ML=
FEERIZ 3l 1) B0 80025 HE I B AR F 32 8l W AR IR
AR, X 2Rz S B 7 2y B0 8 #E 1T L
AIRIFFE ] BETE AT #1 (i (Milkman et al., 2021), [H i,
AT I — AR BRI 58 Bh 4 R 22 20) P A %t
B, AN [ X938 2 3R v 2 4F N ML 28 fil
AR 22 52 .

T, B4R T 2 MBS DS AR B
N, &% 25 B REREUK N 2R 12 s R 0 4
NFHRALA APB (132 8l J )22 FA1E X 5 fiph ] 98 1 34
i 2) AN RIE 2z sl AR N 138 8l B2 J2 28 falom]
AV A AE 25 1

2 ik
21 PEFZH

54 ZAERETLEER 60~70 B (EREEFEASINT
AW, A AR A RF, I Oldfield
ZEA R FIR AL N o ZAFFT 3RS LR Ko
N WA 2 51 25 4iE1(102772019RT012), Jf-H&
W (BRI T ) ML FIARMEDEA T 3056 . AT R
AR A TESREFNHEBR AR WL 1.

®1 AARPERNFNEREMHRITE-RE

AR HEBR AR E

1. 60~70 % 1. BB BT 7R Pk i BRE o
TR TR

2. HESH5EANIR 2. &7 B 4wk 2 Ik A5 4
< 264

3. REMSIEE BHEAIEFRZE 3. TN S B

45 ) PR il 1 G325 32 Bh A\ BE

4. EBHEERGKE 4. BRI ZUE | R

€ S VNN YN £ I 5l AR AE S5 B

5. FLA R AR s 5 95 B0

6. 1T 2 AR PYAT BN AR s
7. 0E 5 AR A REAE R S B
B ENRGMER

8. HA®IMLIE . .0k B H
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9. BA M MAREBR . B
R I S

10. Bk J= Bk 8l R W 28 52 3)
Sz Z S5 HEERIEY)
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TES M EBRA TG SRR AR L, A5 A
TR T A XREFEANS S ERERECRR 22 5 ]
PR UL A A G LTR[04 . MB s 12 4,
FEW A N AR DL ) 2 5 R R R )
238 SN BRI IR R] | 5 B FRR A5, 8 A6 A S Ak %
FITW I 04 N A SUE AT o T T A i e ke
EFENSHZNBHENRE, ZREEARBIR T
TR [H] 32 Bl B, & AU B A DL R
() e Bkiz shol KikZRiz ol . BLoh, A A4
e E I L T AT, B 28 R 5

A X G A bR R IR S 5 B Rk e Rk
Ziz SRR SR | B ShSREE | B SR AIA
AR AESR A o Y IR L LA 4 AR, T
F VA X G4 hy B BRAZ S BR AL (18 44 )RR Al 2%
BERIHRAL(18 £4): AR S5 ERRE KN
SRR, s s A UL b 3)is sl =
3 /AR 4B shtE] = 60 2rh/AE R . X T AN
UL L 4 DA RTCIE S Bk ST B AR =
360 43%h/4E K (Patterson et al., 2018)F A X 4 K
T AL (18 24) 0 —HH IR XS G 4R IR [F(2, 51) =
0.64, p=0.533]. fa M MRS 40 [F(2, 51) = 0.31,
p=0.736]. #EFFER[FQ2, 51)=0.68, p=0.513]H1
PERIAI (2 = 1.04, p=0.595) L EM L F, =
LR R ) FEA I 0 L2 2,

k2 ZHAEMNKEAFR—ERMxSD)

O, I ek KA Ak

o (18 %) (18 %) (18 %)
IR () 66.11 £3.36 65.61+3.40 64.89+3.03
PN %) 7 10 9
HEFEIRER) 11.83+£236 11.33+3.34 12.39+235

NG PR AS1E4> 27.83+£0.86 27.78 +1.06 27.61 +0.70

22 EWigIt

SEYR 3 () < 4 (T SO R RIR &
Vb, AR EERERA . KB ERA . Ak
ZH). WPl GEL . HIFS 0. 30, 60 Zr53h A
A5 E, MEP JRiE . SICI MRS &
2.3 ZfmEERMEALBIER

M1~ Magstim 200 #$3##%(Magstim, Whitland,
Dyfed, UK)iit—> BISTIM #%He 1% 4% 3| [f] — 4>
“8 S R B (BRI AMER AR 9.5 em), ZRIEIVEH]
TIAXTZ 2] M1 SR TRERG . ZRIEAE YT /5
B, T ST, JF S KMOIR T 4509 f,
HEL YL 3L 1) P [R1 1T o APB 32 1F it 28 57 i HLJE: B e

ERFKIWZFZ S FES SR, Bz LR Bk
JEAULA . AF APB GBS f s B %
FSEAMCE MB 3 . TMS Bl F APB Yk
Sk B Bl s R S 2 1 em BB P
KA MEP KM€ .

E4E 9 mm ) Ag-AgCl R H T R4
X4 F APB RTE NI . 15 Sl B E AELIE,
S HTIOCPE S48 DG Ak, B2 b R B T TE A
b o R E S BORARBOR (1000 £%) . Al il g ik
J€(20 Hz~2.5 kHz). ™ 5 kHz 50554 e B0
1t (Micro 1401, Cambridge Electronics Design,
Cambridge, UK), JAAEEITHEML L, il L Signal
6.0 A AT B L AT -

24 EXMBEERIBAR

ARG LM M1 2 fish v 8RS LR T T
Stefan %5 A (2000)i% 3119 PAS Jix . PAS25 {E 2
R TE VA A X G A T R A IE PR 2 Ak 2 — A
SR AR X 3 A% JERbi 5 R 1) LR, 25 ms JR AE
ZEfll M1 25— ANk TMS CRIBESR B2 s &
1 mV MEP I 58 ) . 45T PAS25 B4 2% 4 0.1 Hz,
MAE 90 Yk, LRI 15 434, TF i 2 e g
SR bR U 1) A2 e A (BRSO i), PR RIS B 78 Sk —
AECF AR ) DSTA JEE LI (0.2 ms 7 I ik o)l
B, PAS25 UL LA 1,

[ BCXTERS B (PAS25)

TMSk

H,
-J "
IHE] (] FE : 25 ms #

BT PSSR ] B o 25 ms BCRI56 i OR 2

KW S HIERRRIB AR EFEN . KB D)
PR B AR NN AR NI 332 PAS25 T S8R,
FEAER AT (L) . RIPE BN Z] . 30, 60 Jp 4
(TO~T60) 73 5| M 1t iz 2y Bz J2 X4 g PEMM P, $85T
— AN G2 ) KR Sl T R AR . BT Y
SHHERRAE T 2 JUR 5 s IEEAT, DUSEED
B I P ) A8 Ak Sl i SR AT e BN, O K
A RAE ST (4 RK) A B AT s sk, (H AT LA
TE S5 58 U HEA 738 Sh B o
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25 Ez}E"—‘Lﬁ'riquz}E EERIE=

K H TMS W32 8l Bz J73 24 A P Fn R J2 A il iy
FESEA 5 E S 3I1E B {H (resting motor threshold,
RMT). MEP J&iF A1 SICI, RMT & .~ APB it
R T IELELET 10 I TMS Rl Z2=/04 5 ik k
() MEP KT 50 wV FT 75 B9 55/ N RE R B8 o 1 mV
IR EE R APB PSR T #4457 10 IR TMS
P 5 RE R B MEP KT 1 mV B i fie /M
RERBTREE . RMT. 1 mV 58 BE R FH R 8 e o
R IDIRNE RN

TEME N PAS25 /i, A8 4 X 5 55 B E i &
MEP #RHE A 1 mV E?ﬁﬁE’JE%ﬂiIJ{%ﬁ%E, JF1E PAS25
Je AN TR B [0 57 2R FHIZ 0 3 B2 it MEEP PR IR, %5
38 Bl B J2 24 AR AR  MEP IR 1838 3 % 04 5 9 4
IETRT=RUIUR 98

X SICI, &0 B i & 70%RMT, il
IRAEGR SR 1 mV, I E R 2 ms, P
T R I A 1 BT ) T B B O R S 1
mV ., SICI 2R FH EC % ik ol 3875 & 1) MEP JR IR o 5
3 A0 80 & B SF- 3 MEP iR I 19 43 H R OR,
fH<100%K 7R K E NI, (H>100%%7m K 2N 5
fbo SICI H R, W Kz 2 A A T8 55 (Kujirai
et al., 1993),
26 HESHTELIE

SR FH W PR 2% o 5 0 i T 2 0 BT RE A 4L 3 A
()X MEP # M A1 SICT (520 . A5 PR 28y 2245
B S 7 k2 RO B8 AN, SR A HE AR t
K 4 AT F 5 2 E R, B WA B R
MEP & lE F1 SICI 7E =41 &4 N 2Z [MIAF7E 25 551k

KM SPSS 17.0 Gtit#fF(IBM, Armonk, NY,
USA)HE T8 1538 B PEKPFE S p<0.05,
SR B HEIR R IR

3 4R

31 ZHPAEMNRSSEHBRIKERERHET

HEHE

F3 BT ZAHIHEX S S5 N EE s
P 0 BRI AT SR LR RRAE . T FBRiz Bl AT R R 2
1B S TE i S E][t(34) = 1.01, p = 0.32, Cohen's
d= 0.34, 250 95% CI A (-11.81, 35.15)]. 53l
WK [t(34) = —1.34, p = 0.19, Cohen's d = —0.45, 2%
S99 95% CI 2h(—1.26, 0.26)|FZE SR EE(* = 0.12,
p=0.729) [ ¥ A 2 5 N =HiEEXNR S5

ML FsF [ 32 Bl SRk 13 Bl BE | 3z I3 RN BRI OB Bl
B L&, AMHBA S5 E RO 28 S R
gy, HAE AR R T Rz sh 4 [t(34) =
—7.46, p<0.001, Cohen's d = —2.49, 25514 95% CI
A1 (—400.80, —229.20)] Fl K # %5 iz 2l 4 [t(34) =
—8.83, p<0.001, Cohen's d =—2.94, 2514 95% CI
H(—399.81, —250.19)].

x 3 ZHRAEBEXMKRSSEHREERRRIMATE

LRAFME
o ERMA AW a4l
J=EN
= (18 %) (18 %) (18 4)
iz it ]
12833+£9.01  116.67+7.23 /
(G kB9
iz gl &R VL R DL /
& BB R
: 578029 628+ 024 /
[V E=30D)
IR A R[] "
281.67£3040 271.67+2229 596.67+ 2929
(G EEPN)
RMT (%)  38.17+128  39.67+1.65  40.67+1.38
1 | S
mVRIEL ) 174155 54444219 54.56+ 147
TR (%)
e (8
RS P 2184006 2184009 2294007
(mA)

TE: FEERRAL . RMFALS ARG, Tp<0.001

FIAE AT G X TMS oA BB o FEJitifin
PAS25 ZHij, KA TMS & RMT [F(2, 51) =
0.76, p=0.474]. #& 1 mV i MEP $E 1 7 55 14
MR BE[F(2, 51) = 0.58, p=0.562]. & HE[FQ2,
51)=0.79, p= 0.46] 55 fE - R 40 BAE N . K
AR NN AL A N 2 M 25 50
32 AEAEREFBREEZEEANZHIEEXETE

=R

B2 SR R DL — 8 A AN — % KR
15 BRI AR N — 2 S B BRis S R B AR AN R
i 7E PAS25 fif . PAS25 J5 R ZI . 30 2%k . 60 434
[1)°F- 35 MEP R i o X A A Z 4 N, PAS25 J5 47 il
APB iR MEP 1 fl/NVEfL, HLLZ TR, &% S
5 R EREURN 2812 2 80 2 4F NTE PAS25 J )
21, 30 434 AT 60 43 = AN [E] 5L MEP #fA 1B 3%
MR,

K 3 R T R sh iR AL . K2Rz shifk
MR R A AL 204 N PAS25 HiT . J5 A1 APB ic 5%
() -3 MEP PREGAS b, 1 PR 28 5 52 0l 4k 22 0 A0
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B %53 PAS25/5R1%] PAS25/530434F PAS25/5604 4k

KE | | |
e | e e Sl N
| | |/
| ‘ | !
\
FRRR ‘ | |
— — - }“/ ORI — | el | [N
| | .
=
100 ms

K2 —HABBENHPIZ AR 0z sh Bk 4F A
7E PAS25 Hij . J& 1)-F-15 MEP #k i

251
R4
PN E |
—— AR

MEPHRIE (mV)
s oo

e
[

0

FEL 04rHh 3040 60 434

Fl 3 R, RHZR A AR Z4E N PAS25 Tl
Jr ) MEP $i & 19 25 4k

e SEEBRA S RZBRHMLL, 'p<0.05 "p<0.01; KHWFEH

SR ABHME, 'p<0.05,

FW, AW FROV[FQ2, 51) = 17.76, p < 0.001], I}
) EREN[F(3, 153) = 5.11, p = 0.002]h K 20 5 Fiist
6] 1 32 B0 AR W S [F(6, 153) = 4.64, p <
0.001], F)5ZE LML AR, &2
FERER(TO~T60: p < 0.001)3 K2 (TO: p = 0.037;
T30: p = 0.012)iz Zh 1Y E4FE ANTE PAS25 J5 #Y-F-
¥) MEP #Rif W E & T ARAEBEN, MLwHSE
PR gz SRR I & 4E NFE PAS25 J5°F-¥) MEP
P e I 3 T R R 38 SRR I B AR (TO: p =
0.043; T30: p = 0.043; T60: p=0.001),
33 ARAEAREHEGEFEANERERE A

HHER

Kl 4 BoR T RSB HRA . K2z shif
TR TN A AL 2H 2 4E N PAS25 Tif . J SICI 197284k .
A DR 256 1 T A0 2y 25 00T o, B[] 258007 [F(3,
150) = 1.64, p=0.189]., 05 ERLI[F(2, 50) = 2.38,
p = 0.103]1LA K 20 51 A Ak 6] #8328 58500 3 R I 3
[F(6, 150) =1.09, p=0.371].

150
—— Y]
—— KA
—— KA

100

0

MEPHRIE (%/3E48)

J

%Iéi 0571\%11 306}%11 605:\!@11

K4 FEEERY ., KRG AR EIFE N PAS2S i,
J& SICI 284k,

4 g

AR EERH TMS #R, b T4% 55
e RERIZ SR EAE N | W S 5 K212 o B
LAE AT AL A NAE PAS2S T | 512 3 i J2 2%
PERI R 2 PGl A L, DRI AR 2 5 A RIE
iz SRR T AR M1 il nT B PR 22 57 . Sk
—H e, &S5 E RSN ZRIZ SRS
AT AMEEN, B 2N LA T B
Afl, ETFRIA PAS2S 1Eis 8l 7 J2 5 X Wi &
B MEP ¥R 2 & 30w, H 5% i RR2L st B KT 30
oyeh. [RE, BRI, 2% 55 LRz s
WRFAE N PAS25 J5 MEP J MR8 58 i 2F g 25 KT K
We2is SRS AE N . BTk, ATIAN, DB
e AR Ak B BT X TR SRR A IS N, LR
T N AR AT RIS B H 25
41 AREXEHEEGEEFEANEHEEXETE

=R

K2 B Re 175 & N 2 B o) e P EE 40
AR AR AR RN, S K E sl 2,
75 B 45 Bk iz 2 D AE SR S R, A AT
TO0 IR0 45 50T [ A9 8005 7K ST B IR S8 i i
TSR T 5 (Wu et al., 2013), TMS BF58 %1,
K W32 2 I 25 BE 0% 4 1E 32 2 B2 2 19 % A5 1 1 5k
(Maruyama et al., 2008). ARWIFRB LI, HS5
Fe PR RN 2212 S B 2 4FE N HARILIA APB id
SR MEP PRI 0 2 @ T AL BN X —45 11
W, &% S5 AHE SR E A NNIE ol J )2 2%
PR R, KRN IC R K B, TR 7K
TR IZ Sl R T 368 B 1) 4F N R J2 ] S M AR Ak 2
FRBLAE M1 ThfE LAY E AL

AN, AABAFERIRA . KA %
AENTEARIE . PRSI . SZ2208 A BRAA AR 55 T 1
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BIFVCEC(WLER 2), (HARYE A 1T858 sh iR
{0 B XA R A 1) 4 B PR A 4 SR AT LR B, A4k
H 5 Rk . RZEHEENTEZIRE . 123)
W% BRSNS [A] DL R AR B[R] b YA
FEERME, ETULRSR, RITAhEFES 5k
BREUR N 22 12 3l R R 22 4 N2 3l J 25 e IX I %
MR AT e S K2 sh iR A G . A BRI,
K132 shER R BEAL S I M1 A8 I3 & AP 208 32 N
+, AL IR AR T — A A Y
M55 (Vaynman & Gomez-Pinilla, 2005; Adkins
et al., 2006). [Nk, BEH KIMIHLALE Sh B, ik
(M B2 J2 PR PT REAE E ML PN B 28 T8 IO A7 16 LR
2R RN, A 20U L K 2 58 sh iR A
A B oA B D) RE NS Ay 1 ek AR

32 2 8Bk TT DAAE N2 e A 6 RV i i
St I A Y REE N . tein, KBRS B
RZ 5 MILRICE K MEP ik iF & 2% 3 K
(Pearce et al., 2000); K ER RN T RFEZ Nz
B {7 )2 2445 P T 5 (Rosenkranz et al., 2007), LA | 3iX
S J R A M W AL R AE S 5 B i E S ILRE
T TS, R TIE S LN M1 RAE XX
FEE AR5 BaE NP o 8T DA BB, FEARMFGEH,
FRATTHE 1 1 9] A X G 1 B M it H Sk e e 35k R OR A
Z, X AR EAA E RE R REA, RS G
EENSHWESES . 55—, R
B T G T NV R TR R & T, DTS
PG ER PRI E LA S 3k it 22 A8 (B2 4§, 2017; lino
& Kojima, 2011), 1 KMFEFLLGzHTH. F
WAL B i . RAE AT R P, DT Ik 3 Moy
e . NANRIER B . APB 3255 7T A1 RS 2
Bc, &b ERR Kk iz s g B3R, R
ATV R Wiz gt H 75 & 518 g 4T 55 40 56 1
PR IRPERRAL THL S, AR L, &S5k
FLERIE S R AR 2212 B 2 4FE N APB [z
B JERAR DX A VRS W G5, FRRIESE T2
iz B LR FE M1 ZRAE DX %Ay PR AR A 4 AT 553
MRS . 25 B RER SRR Z 9 B AE A&
KW SRR, ES LA D RER e, Xl
WLATE M1 FRAE XA 26 ar VAR R 3 5, LIS
FREAT 557K

AR R B, X TR s sh R 2 AE
N, &¥S5ERKENBRHEFEN APB izg)
KRR X X PE o8 X — e 25 R M e i A
T TMS HAR)W M B FR SR TARIE A E

SRR B 038 25 22 51K (Chekroud et al., 2018)
BT FELE IR o T8 5= B BROM R 25 12 2l SR Mk 72
XTFHEWLA APB A TR | fef TS5 BE (8 AN [m] AT
REE FEOX — 25 R FE R e ke 2 Z i
1] APB &y A=k IRz gl 1, DASE B
BREg 2 S | PREUAER A, XF APB Y )RR
il oA I AR B SR AR A e, TR R T A
.5 |, TE APB FITFHIL T /NIRRT Ph R 78
BORS AN T A& Fh B 1E, XF APB (4 AR 44
b o5 BB

WAL, K T BT 2T 15 AT BB XS 25 R A
WTER S, B, ettt RATE &HEkR
TR T TICT (L i 22 2Rk ) )Of =
BRECR IR 12 S R S B A Xt 4, Hak, ek
BRIz g RN R Sl 0 B TS SR AN, =
L3RIz B KA BTG S AL T80T, TRk Z&4z 5 )
WEHAM . BT X —F 52, ATREA —Fp e,
LE L BRIE SRR B R N E B2 XIS A 5 T R
WHB R EENTT R th T ARz sh b AT
S TIRELAT A T S A 0 M1 XA igai . SR,
FgF AR, CA K TMS SF5IEE R, S
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5, HLRREE R [ K20k 30~60 434h, X%
PER RPN R BB BT A2 M1 RAERRIT
LTP F) %€ filh v #8475 {k (Stefan et al., 2000), fEAHT
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2006), i 7512 3l b1 X}z sh B GERE 45 il 5 02 30
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Abstract

Although studies have found that exercise can lead to changes in the plasticity of the motor cortex, little is
known about the changes in primary motor cortex synaptic plasticity associated with different forms of exercise
among older adults. The purpose of this study was to compare the differences in motor cortex synaptic plasticity
associated with a small hand muscle among older adults who regularly participated in table tennis or tai chi or
who were sedentary.

Based on inclusion/exclusion criteria and their answers to a self-reported questionnaire, 54 older adults
(60~70 years) were selected who often participated in table tennis (n = 18) or tai chi (n = 18) exercise or who
were sedentary (n = 18). The target muscle was the abductor pollicis brevis of the right hand. Motor cortex
synaptic plasticity associated with the abductor pollicis brevis muscle was induced by a paired combination of
peripheral nerve electrical stimulation and transcranial magnetic stimulation with an interval of 25 ms (PAS25).
Single-pulse and double-pulse transcranial magnetic stimulation was applied to the left primary motor cortex to
measure changes in motor evoked potentials (MEPs) and short-interval intracortical inhibition recorded in the
abductor pollicis brevis muscle before and after PAS25, to compare the differences in primary motor cortex
synaptic plasticity among the three groups.

The results showed that mean MEP amplitudes immediately and 30 and 60 min after PAS25 in the table
tennis group were significantly higher than those in sedentary group; mean MEP amplitudes immediately and
30 min after PAS25 in the tai chi group were significantly higher than those in the sedentary group; and mean
MEP amplitudes immediately and 30 and 60 min after PAS25 in the table tennis group were significantly higher
than those in the tai chi group. There were no differences in the short-interval intracortical inhibition at any time
point after PAS25 among the three groups.

These results indicated that regular participation in table tennis or tai chi can induce a sustained increase in
primary motor cortex excitability in older adults and that there are differences in primary motor cortex synaptic
plasticity in older adults associated with different forms of exercise. These results suggest that increased
synaptic plasticity in the motor cortex may play an important role in the acquisition and promotion of motor
skills during exercise in older adults.

Keywords physical exercise, older adults, transcranial magnetic stimulation, motor evoked potential, motor cortex



