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WE N ERS 2 ] (hlgh definition transcranial direct current stimulation,
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WA B TR 57 8OR . S5 R R W], HD—tDCS 21 5212035 i i 48 Je LBT s 55 B ] fid 254 T 2k
(Baseline ) 2H FIME 3 (Sham ) 2 (P<0.05) ; Baseline 21 Fl1 Sham 21 32 14 % iz 8% 55 )5 it 45 ) &
AR 3 i S K 183 8 T HD—-tDCS 41 (P<0.05) ; HD-tDCS 41 &2 & 72 P A7 9% 55 128 Zh AT
Sk B, Honn e 4 i LR 1 AILEE (surface electromyography , sSEMG) {5 5 1) iiE {8 K S T
Baseline 41 Fll Sham 21 32 1X# o UEWITE (gt B 52 1035 1932 Bl 00 oK i 242 35Kk 3 21y Jg Joit IX. S5 it HD—
tDCS J& , BE M7 SCHE < HL A 48 J WILPT I 557 15 8], [R] B BB A% 5 38 AR 32 3 sf i) 982 95 TR e 7
i3

RERIR oA LRI R AR TR LI 5 FE LA ) St S5 4 5 9 55 N [

NAERZ SR ZARZ BN R, Hrp ) RS ARz sh 3R B A AR B 12 35)
—AEENRIRB IS BT A SR AR R PR W Sos sl AR 4
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ANE Gy R AE N LA g i i g Fs 3oy ) 45
T5 ARG O BRI (R, T sedE e
Filil B 37 EE 1) 8 (transcranial direct current stimula-
tion , tDCS) 1 T2 2 AR A Fl 2y T 552 it e oA s 52
W i H B B I R AT

2013 4F , —Fh PR Jhy o A B2 28 f L V7 Fi 0 38
(high—definition transcranial direct current stimula-
tion, HD-tDCS) & Y MAE T I +h , Z B A
SN i T E S, RES SIS T E £ H AR
SR DX, A B 114 (DCS Tl 5% PR R ) B s G X T
FRECR , ELAE L i o A P i 4 AR A A B 2
A AL, T RE S B U R AR X AR BT
1% 58 1Y ADCS RO Y BIF 5T 45 /A — B, 14, Co-
giamanian ZEOR Abdelmola 287 & BUAL 4 119 (DCS 1]
LB i R OG5 J BELUL A A9 Be s 97 BE 7 L 1H Hikosaka
I Aramaki®™ % B , tDCS % fekt B A T8 1) JIL A
iz Bl A E B UK 57 BIVE L, X AT RE 5 1DCS AR
T 7 DL R A% B8 tDCS 11 TR 20 il V5 e A 3
TR FoE A b K AR B A G R S A5 R — B
SRPL, T HD=tDCS (9 H B, MEOAR Tt 1 DL i
SRR DL & . HAT, AT B9 2% 6 HD-DCS
PR AR IT 8 1 AR5, K B HD—1DCS A
N — RS A B T B, A2k 1 A v A Tis Bl
THRERIRRE . Horp [5 A 27 3280 HD-1DCS
Xof NAARBR OG5 45 1 e Ty LA ST e g i s
U P A BREE 2 B, HD—tDCS Xif feit i AR A2 35
LA 3 (BROCTT 32 3l it L) K A T e ) #AA AH
W B R 5 F S I A A I, HD—tDCS RE % $i T
FRENAR I LA R BE ST o BT, Zhan 55 % SR
2R H 4 3d HD—DCS HIBUE | & $2 71 7 H b
9% 57 J5 BROCTT 5 T WL B R . A 2 A Ml
JHHD—tDCS #E4T 1 — 2L W1 5%, (H A B 58 50 $i
L& HD—tDCS X FiTE i Je WL B 55 2800 A K LA
it B WL AR o AL, ASBIE 5 58 I HD-tDCS
VA% it I O v I, T 45 S 3R T L (surface
electromyography, sEMG) £ K £ 2 HD—tDCS X fif
T 15 T LA 55 RCR B HG 7 A= A TR BE R UL A
LA PR AR -

1 MRMREFE

1.1 HARMHR

L 19 44 filt BRE 55 PE MR 9T X 42, 2R 1 5
H(177.8+5.4) cm, f& 2 (73.2£10.5) kg, 4F % Ky
(23.0£2.1) % . iy 2 i0E BI04 &R L
FRE UL PR 53403 0 LG A 28 2R 0 950 BORS A9 0 «
SERGHT , ] B — 44 A2 R YRR B R SR R I
K OZLRAF RN Z R E R R, IFEE T
WA e IZA R TR T R e B 2
ASHHE
12 WRAE
121 U{/igHE

IR & A ANT AEWI{E 5 RE RS (EEGo™
mylab) 38 /73 (Z 8 EE HP-500) . 4x1-C3A 2 /i i
T FEL IR A (Soterix Medical ) . i« 3= W47 7 Jeent
A [ (Borg(0-10) ] tDCS WL A) 452 36
AT LR (HRG) S RDTE PR g 45
1.2.2 HD-tDCS £HEH R

i Fi HD—tDCS H il 34 S it Jin oH K 0 7 e,
. HD-tDCS WY FLE A48 R FH 1x1 B3 FL RS
PEAEER AL . ARJE AR A1 O I AL
B H L 51 Ag/AgCLIRIE H g, 78 44 B e vp
7 T e A T (T 1)

F1 HD-tDCS BEa B ARADLY Jo 5 28 £ i it

W 2 Fr7R , ASHF 5 R BH A e 038, o 1] ol
P (2L A0) Ay A, A 4 4> s (i 62) SRR
KB, 44 B 5 PR Z (B B B 29 0 3 em, 1%
Fofr e b . B 7 8 S TR G2 B Bz I X i Jmy 3 1
L HL

FRE SCHR[14], ZE A2, HD-tDCS HL 7 38
JE N 2 mA, B 22 0 1) 25 20 min, HD-tDCS
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O e E AT AR R SR, WMV KT, B 3
cop o VRIS 5., B3 % MVC TR AR 2 3 1
b 1 s B AR 3, T 35%MVC I 15%MVC 42 117K
B Vo FIRH 10 min FHEFTE 2L 55, SR
e 35%MV C 42 11 7K - (9175 % JILIA 9% 25 52 56 (Baseline

K2 PR (a)
RN Bz A AUL L 23 A (b))

2 A 38 PR A R B AE 30 s PN L FEE 2 mA L SR
J5 HEA L RO T RS, IR AR 2 mA 1 LR
SR . X TR (Sham) 4R U, HL ISR FEAE 30 s
P SEIE WG N2 2 mA, SRS FRE TR BN 0 mA
ST TR T, SR A R i A2 A 7 =, RITHR,
ViR BETE 30 s NGB WG N2 2 mA SR 5 12 W
TEER 0 mA, LA 5 A Ay 22 et i
1.2.3 ZWHE

R U228 SO IR B, B — 44 52103 40l
252 FLIZ Y HD—DCS Hl Sham, 2 Fi il T 2 i
BEHLIEIN S 1 it A i — o RO J T A SOR 11
SO, 2 o SRR ) ) B 2R O 1R 2R TR
B2 S kR R s R TR 1R LK
5% , FEIRAT I8 BT 55 I 52 10387 Jgi O 19 DR A5 1 vh iz
B LR S 50s . 5208 1R BT BUT iR
A, BSE R — K FE 2R (Baseline ) Il , ' Baseline
A2 XTI B2, 44 52 i E HR 2L 5 i 3
WG . 2% SCHR[15-16], A HF 58 52 10 Rl
38 LA K 24 35% fie R Bl 2 55 K U4 (maximal
voluntary contraction, MVC) (7% 3/j+5%MVC) J] &K
SRR T A R S LR Y L 7
TE R, 52 P LA Je e B 5 b S S A Y )
b 2ok [ Oy i, 25 0 KA
REAESRF 15%MVC 1K Hilid 3 s i, P &
g8 A ShZ RS20 . 0T I LR R WA T
25 2 B i ¢ (rating of perceived exertion, RPE)
Borg (0~10)" P4 32 10 Jm B ML A 3 57 SR FE JEE
[, FERATIE 574 55 ik A vy, SR AR 210 i 4
JE L SEMG 155

ARSI W BAR SR IR NS o 55140 kAT
MVC I, 3218035 A5 00 18 I OG5 5 7 e A 1k T

M) o 55 34, 94T HD—DCS/Sham #l 3 . X F
HD-tDCS R U, 7E#f BARATS , XF 52335 220K ik
BRI H) Pz Bl Bz i X 3Lt 2 mA 20 min B9 BH
HD-tDCS; % T Sham K i, , 7E#HEARE T, % 321k
S it A 38 (AR S B HD—tDCS S0t 77 %8 ) o
MR , 1) 17) 5238 HD—1DCS RIS 1A B
LR SR R EREE DIV v, T
ToE G SR E HEAT RS 2 20 H R 35%MV C 9% 57
1155 BAHEM i

124 HERESHH

1) LPSE S5 BB EARBEG B T4 it
1) SR AR A 2635 R 50 Hzo JUL AL 57 I 1] SR ML
PRMSC 48 T B 380 JIL PRI 55 45 ol 22 TRl g I

2) WLRLEE R 55007 o e CH U FT i ()45
Jets LA A 5K AL A UL R 50l %) SR A 1 3 14 R
2000 Hz, 7 8 J§ % 7 [l 0.5~500 Hz, 24~id 5
W KE W 7E 45 S LAB MV C IRE 7= 2 1 d5 R L e i
b2 AR Z RN BE B R 2 em, HHGEZ DT 1 5
6 8 WUVLER 4 0938 T8 07 15 AT , AR & Sy B e It
T T 3~5 em, FEIT UE NI 1~2 em 4k,

X RAE W) SEMG A5 S HEAT IR I3, h T 2%
BRSE DRI 0 T 90, 44 546 19 SEMG 55 17 5 Hz
1) v 3 DR I A 3 SR R U IS 1 SEMG {55 i 4T
UL B SEMG {5 5 i 8 44 07 AR IR
(root mean Ssquare, RMS) Bt Bf 4 3% (instanta-
neous mean frequency, IMNF) .

H T 2L G LR 55 TS sEMG FREAE 1
2557, ARG A 55 1 R e BRI B ) A 43 L
43N 44~ By Bt (Block1 . Block2 . Block3 . Block4) , 43
A RBEE K 19 25% . BB 1(Block 1) FTRY
BL4(Block4) PN RMS  IMNF - {8 43 5 HE4 741 14)
(X EE AT

B SIS — 2 MVC IR b, 35 i LAY 55 KL
FEL W (LA Ry S A, % LR 14T RMLS I (LB 7 £k
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A E, H AT 0L B ) RMS (% ). B 3 o 5w

13 Gt b ! 1 |
fdi FiJ SPSS 19.0 Fl GraphPad Prism 9.1 %% 4 % o A

R HEATS 22 0T B . XA L S LI~

AT RPN KA A R e R o

A5 4 : Baseline . HD—-tDCS L1 Az Sham, [H 2% B 00k 258% %DDE

N JILPA IR 55 5] 6] (fatigue time) , 2K J Turkey ¥ i 100

TP Z B0 2 5 g, i B A 1 PAE . XA i

| 73 201 9% 55 A 5 RPE 19 Fb 38, R I AE S 500 Fi ks @%\& @_@P \@r\&

55 (Friedman 2% ) . H ZZ i 4 Baseline .HD-tDCS . »K\"&? &

Sham . [H75 it 3 RPE. 15 W8 Dunn's 6. &

Sy AN ATITEARA T AOR i X T 2 MR A &

N7 E SRy 2, X 40 ) R A0 B A ke U L 80 £ R Co-
hen's dfi . AWFFE W EFEEKFE R a = 0.05,

2 MRGER

2.1 HD-tDCSEZFiXEMEN & M

AWEFE R, BT A2 Y SE R, R AR
T2 B A7 M R A, WA i T E
AR, R Sk Bz Ja o sl R s B 00, A % A
FERLR TR R 54, 2 E W s B
P52 1) & HD—IDCS £ J2 Sham, 5 , 2 i & %
A EIVE RS
2.2 JEFAE

WF 5% 45 R a1 3 iR, 52383 76 AS [R) ) 3 4
T AT 95 38 S AT 55 B B LA % 57 B () AS TRD L 3
PZEMESFHAGIFE L, ZELRERE
/R, HD-tDCS 41 i & = T Baseline 41 (P=0.002, d=
1.04) , HD—tDCS 41 & % % T Sham 2 (P=0.014, d=
0.63) , 1 Sham 21 5 Baseline 2 [A]7% A i &2 5 .
2.3 EMENBERER

3 ZIRNHZ 8P 57 )5 M RPE 9 2= 55 HA 4
it2f i L (x*=17.27,P=0.0002) , H:*, Baseline £
i % B T HD—tDCS 41 (8.16 vs. 7.47, P=0.013) ,
Sham #1 & 3 & T HD—tDCS 4H (8.26 vs.7.47, P=
0.0035),
2.4 IEREAES TG SEMGHHEZ

eI 57 i B vh , B 323 3 A FE i L sEMG

# kb oA LA R AR R AL AR EE |, P<0.05;
ik R R b ok 4 R LR B R 2R AR YL, P<0.001

K3 ORI AT AT 18 ST 55 (48 55 I i)

55 1 RMS{E AR BN [ Fhitass, 1Ml IMNF 2 F ¢
N 4 FR o

Xt T RMS 2K i, £ Baseline R B, Block4 By
BEAYFE JE UL A RMS {2 3 55 T Block 1 B Bt (P=
0.0015,d=0.76) ., %}F HD-tDCS 41K i}, Block4
Be 48 JE WLALHL RMS (% ) 5.3 & T Block 1 By Bz (P
<0.0001,d=0.90) . %} F Sham 2 H it , 4 J& Block4
K BE Y48 i LT RMS (% ) 8 2 %5 T Block 1 By B
(P=0.0019,d=0.71),

b T IMNF K14, 7 Baseline 3L B, Block4 By
BL% IMNF {8 & & 1% T Block1 By B (P<0.0001, d=
1.56) o X} F HD-tDCS 4 Fl Sham 413K 5t , Block4 By
Be iy IMNF {1 52 Z I T Block 1 BB .

WES s, LR 9 55 3 2 v 09 48 J& AL
sEMG I SR IR SR B, AN RIS AF G WLIRL I 55
1 A AT S R ULVLHL RMS 7E Block1 WA .3 2
S F(2, 36)=4.526, P=0.017,7’=0.11, H:#  HD-
tDCS 4 i # % T Baseline 41 (P=0.016,d=0.77) ,{H
X HoAh Block, S Ak 15, 2 81 HD—tDCS 41 3%
i F5 JE LU HL RMS {B 1% F Baseline 41 F1 Sham
W AHREA G EES (BI5(a)) o XFF IMNF, A
[ o4 Z A o 22 55 (B 5 (b)) .
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20r 2t 20p e 120f  p—_—t
2 100 A @ x 100 X 100 A
E 80 © = 80 o E g o M 9
= > & = ® m °
= 60 ° @ ® 60 ® = 60 ® s
R 40 R 40 R
7 % X 7 J 40 8
20 b A 20 20 8
i BrEEl BrEe2 M3 Bk 0 BrEEl BrEe2 M3 Brigs O RREEL BB MR M
B TR 0 P 23 LT 3 A3
(a) sEMG {55 Mg i34 7 i P i RMS 224k
60_ ek dok 60 - EE S 60_ dokokok
ﬂ 50 E 50 :E 50+
% o afd g g A &
& 40¢ K 40 K4 @
=2 o m =2 & =2 o @ D
25 = I's EE A L % °©
o o
20 20 20
FrEel Bt Bries Brees BrEel BrEe2 M3 Brigs BrEEL BrEE2 BrEE3 Brigks
E 223 TR JE £ P LA HL R U Bk

(h) sEMG A5 i RS 45 % IMNF A5 {k

#%k & 7% Block1 5 Block4 A8 ¥t , P<0.001 ;##%% & = Block1 5 Block4 #8 ¥4, P<0.0001
4 LA S THTR sSEMG FREASfk

B2
100
£ %0 B 2
% 40 5 =
P g Eay
0
¥
@’@v
W3 W, W5
NA NA N4
& & &
(a) sEMG 155 (W iR (35 7 AR AR IR RMS 254k
B B2 Fir Be3 Fr Be4
60 60 60 60
g 50 g 50 g 50 g 50
@ 40 @ 40 @ 40 @ 40
=2 =2 F=4 =2
30 £ 30 £ 30 £ 30)
20 20 20
%1 %1 &;%\ %‘@i& %l
\ig& v’rﬁ@ ‘é& “’,ry@’@
¥ NA N N
& & £ R
& % :3 %

(b) sEMG 155 BIBEI A IMNF 22 {L

*E TR Bk R 2 PR 1A AR L, P<0.05
K5 LRSS i FE T35 JE WL sEMG [ s ek -5 850Us R fE
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3 LRI

3.1 HD-tDCS FEEiX&HHEW K M

RUE AW 5 45 R 2, HD—tDCS 7] DL #2 Tt
R Z R TR LR 932 Shiit ) ER PRAl p e
B AR 2 A MEMORAR S, A WFFEUESE , HD-
IDCS AL 41, 8 UL RV FH R e e o
R, 27 FOG IR AN S0 AR Bl ™ H 5
i B AN o] 0 A (g Y O LR, I B iE4T HD-
IDCS IR IT AN 23 45 32 3 W R BN RS o Turski
SRR T B A AT HD-DCS Ay it 320 , 45
K IFE 20 kA HD—DCS J& , Z ik & I %A k™
FHIAR RN o 328 7852 AW 5 358 B ) 3%
VE I N S G Oy = . e U N L)
ARV . I ,2 mA .20 min i HD-tDCS #3852
LA,
3.2 HD-tDCS xt Al i 35 it 18] 5 £ W4

B 5 R R

HHFFEZE W, B tDCS BN 9452 3h H it IX
Al DA S AR L% 57 R 17 BkAh , XFig Bl
J57 XS it tDCS , AT AR 38 fidt e A4 D) S pib 48 R 456
P B 012 B R RS Bl2E S E ™ R AR
e, INILIA I 57 B[R] 25 SR R, HD-IDCS 41 5
Sham 2 57 1 1) 957 57 B (8] 43¢ Baseline ZH 3 LK, H.
HD-tDCS 21 [t Sham 20 B HL I 55 B 0] B4, 5 HAtb
WFFE 45 T AHE . Abdelmola 227 g B 71X 3 1918
B Je J5T DX S it A 49 1) BH AR «DCS JINEURS 385 m 1 e
AT S 32 St 1] o Williams 557 fg 5
Z AR Wi Bl J DXt N 4% 4t 1) BE A% tDCS (20
min) FFUS , 3G T OGS ik
409 IFE] o {H Hikosaka FIT Aramaki®™ %} £ 5E B4R A
4] 93z sl Kz JZE N 1.5 mA 15 min B9 FH A%
tDCS F, 45 8 & BIF A 3 T AE 70%MV C 7K
R PR S5 . [ FE, Abdelmoula 25! % #i
tDCS A7 o At B A7 105 R4 SN R LI B 9% 55 fig
T o Vh b2 7 AR AR A 5% 45 5 T g 5 AN [R) 51
B K AN [ UREAT G, 5 R 5 3R B R G DR e
715 JE LA B ULET 4 2R R 32 sl A7 S 4 131
DA B 5 5 B B ) JUIL 1 50 6 55 -4 JR1 L R LR AS

[F] , 3 PR 2R 2 B 25 5 AN ) G 19 LA R B 57 fig
FIRN, Gy Ah A R A e g S AKOT- i e R v (B
70%MV C ] 1 7KF-) W] g 23 PR R K2 S22 28 o0 4
ML RS AL A 1 4 ey KT i 7 A S R AR, T
fdi tDCS (RN A B B2, B T BN R, 45
tDCS T 38 Fi AR A 78 2 M DX 1 R A A, LA R 3
Uik R v T 26 F AR U N B 2 e A A (A
TR A ) F R 2 I X K S AT RS
T WA P 57 g 1. HD-tDCS fifi FH 245 /M
LI, 1A SR A B8 D CS Y 2 A58 0 T 4 LR 3
X HD-tDCS 7™ A& 1) H 9 5 4 v - A il X,
A RN, O 7 AR TR A RBUOR™ A 2R
BE A AT L T AU S HL R ) HD-tDCS
T, 25 5 e BT D 3 B Tk T 3z gl it ™
Zhan %57 {d B 3738 & 1942 30 i 5 X in HD-
DCS I , S IEAEALAH L, W 4R T T =% o7
Je RO LA fe KL o 2= E AT FH AR
tDCS A] fig 38 13 375 Bz 00 H B o 28 70 1Y i 1) 2 Ak
IG5 1A B8 L A7 (R 280K 3y, 1 1 4 LA 9% 55
A B[R], — T0T 25 i R ) 4 (transcranial magnetic
stimulation, TMS ) A 53 80 31 tDCS ) HL 178 iz 3
I DX 118 EVRRE A ) %000 7 650 1 BRI AR , 7 4o v 3
WE , KIGIZ )y Bz o DX 2% A e o S 1 ™, o
KB, ADCS LB A% 57 1 E EEAE I MLHI T BE7E T3
Xof HRRX 1 2 2R G A AR T Tk A R ) s A 2
SR A AR KN B2 2 5 B Y Bl 2 B 2 ]
Nitsche ZE™VF 58 UEBH , 483 2 mA | 13 min [ BH#%
tDCS J& , AT LA il K2 JoT N () 2% 4 1 o — 0T mee-
ta 73BT 2R W1, R4 AR 1) 32 Bl Ke 5 DX it fin BH A%
tDCS, AT LM N4 4432 2l 2 - i =22 (8] 1) 2%
P T ELAE I A [ i 5 X 2 [a] i D B 3R 2 1k,
I i 2 1 e BB A o X[ 8 1 o el R, B 8 K
G0N AT BB IZ sh R IIE . PR, AR BT v 223
H 20t HD-DCS J5 4 17 H KMz 20 Kz o7 X A 2%
e R S T LA .

G ), ASAE 5 A B2 i 423k BH Al HD—tDCS
UG , FLAE 9% 5512 Bl A rhoeh I 5 B B 1) SR H ek
B HWFIEIAAY, H BH B DCS 51 T 57 3L
N ARG T 3 Sh WURHS ST LAY Sz o - i
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P PE AR AL, B2 MO T WL W 4 i B iz 3l - P P 1L Sl 2 38800 I 00 2% 1 ik 2 BRI . T HD—-

JEHI G B R A Al A I3 B i AR A PR R
BN, SEm A FHULA T 1. Oki 8571 32 38 % AT
WK H W2 shT45 0], X HAN T 20 min
(1% B tDCS I , 5213035 LA 57 s [ SiE 4 b
A iDCS Rl AT BT T2 R& W A Tz
R G508 Hoaz By A b % 5 7R R R, M T 1l
iz BT A FE K, Cogiamanian'®F1 Angius 25" 42 1,
40490 9% 3 3 Bz IR X MGE AT Bz J2 X I 0% A 1
AT B X 3 AR 3 e 7 A 5 i (R D S 55 7 ek
HD X2 REWLARY B TR R AR A, A
WFFE A, B (DCS 1l g7 A —Fh I8 75, ik
55 9% 97 T SR (AR A SR E Y 7 T T
ST ST B «DCS 1 P T 27 4k UG s, 0F
FE R IR 1 B8 AR ) s Bt i s [l X 3k
BRI BN K TR
3.3 HD-tDCS B /EA AR TEFALE

HAEXTEE

ML PR 55 38 78 v SEMG {35 5 174 B 3 40 10F Sk
F, & ot HD—DCS R4 5 | 11 E 45 i L sEMG 1)
RMS % Baseline 20 Fll Sham 20 T [ , 13X Ff i 35 P 2=
SRR AR T s wiia B B, A B B %G Ge it
ST, U IMNF $5 65 TC B EE A

WEFEIN R, 38 By B SE A TR s A LA it 7 9]
Wit AR ESCEE, BRI R, 38 B A 1 5
£ T[] A4k o] i i BH A aDCS EAT AT . LA 1 mA
{18 iR X6F AR K i 32 2 B2 3 IX 647 aDCS, B 9 E
BH R A R0CHE v B T 45 A 38 T L A 1 2%
K. TEARBFFE A, 5 Baseline #1 Sham 4HAH [t , 7F
BHH% HD—DCS J& #E4T B i 332 sl w5 18 Ji L
JULHEL e {ELAR X A AIG, X mT RE R W, S5 A 2 41 AR L
HD—-tDCS 4 5Z i # 7512 sl i 72 iz sl s SR E
HAXT R A IR FE R L B YR IR R
A W), B I 07 1) K A e LA A o e s
IR S IR BN AR R HLR R T R KSR
TR AR | KN 5 1) o 26 b sl B 2R 3, UL
FL I (B SP-38 0 , [ st JULET A% 5 3h 1 e 7 170 o
2R [, NI 26 30l SEMG B 3508 123 F B
b, A9 v 22338 74 S L 57 3 7 v e 3R L

C

gl

tDCS 2 3248 #1642 B0 b By Be i, 2 UL A e i Sk
FK T Baseline 4, IX #£ 7~ , HD—tDCS J& 1] GE 34 /i
TR R 2 UL PR SZBC RS, 1 A LR AS 55
LT Z W LA 4 58 Wiz s AR 55 BRIA hy , BHAR
HD-tDCS Hill #02 2 B i IX 5, 12 2l i 72 v LA L
L IREL A D800, REIR A O T B S5 A T 2 [ LA
A3 AT LAAEREAI A e 1 LA D, 3 AT RS2 FH
P HD-tDCS H5 | ke Mg TAF s — A~ 3R 30

4 45

AL R RN, 25 % 2 mA B HD-tDCS
i 52 M R A, JC E AN KO RN VE T, X s AR
WF 5T B K F ) HD—DCS 3 4% % V3. Ak,
TE {3 52135 38 Bl RN K G = 35K 114 42 B Bz JoT IX it
BT HD—DCS(2 mA .20 min) & , BERS A 35 AE K AT
T 5 T ULATC 9% 55 B () ) e s e 8 5 Je o 3 13
HD-tDCS 7£ — % F FE T RE A48 = LA i i 55 fig
H1o AWFFESE 5 HD—DCS 1E I IR LA M3z SRk
AU B — 28 B R T S K
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Study on anti-fatigue effect of high—definition transcranial direct
current stimulation on forearm muscles of upper limbs
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Abstract This study aimed to investigate the anti—fatigue effect of high—definition transcranial direct current stimulation (HD-
tDCS) on human forearm flexor finger muscle, in order to provide reference for the clinical application of HD—tDCS. In this
study, 19 healthy male subjects were recruited to observe the anti—fatigue effect of HD—tDCS on the contralateral hemisphere
motor cortex on the muscle of the right forearm flexor finger muscle during the fatigue induced by 35% maximal isokinetic
voluntary contractions. Subjects were divided into Baseline, HD—-tDCS, and Sham groups. Surface electromyographic (sEMG)
signals were collected during the performance exercise task and rating of perceived exertion (RPE) was asked after task. The
fatigue time of forearm flexors in HD-tDCS group was significantly longer than Baseline and Sham groups (P<0.05). The level of
RPE reported after exercise in Baseline and Sham groups was significantly higher than that in the HD-tDCS group (P<0.05). The
sEMG level of forearm digital flexor in HD—-tDCS group was lower than that in Baseline and Sham groups during isometric
contraction. Applying HD—tDCS on the primary motor cortex of the contralateral hemisphere motor cortex can effectively prolong
the fatigue resistance time and reduce the fatigue perception of the flexor fingers of the forearm, suggesting that HD-tDCS can
improve the muscle fatigue resistance and reduce the subjective fatigue feeling to a certain extent.

Keywords high—definition transcranial direct current stimulation; forearm muscles; rating of perceived exertion; fatigue time
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