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F 0,
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23] .
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ALE(16 9
AbdelmoulaZ5'(2016)  25.0£1.8 11(8/3) 11(8/3) AMl £HJg 35/35 10 1.5 BASETS MIVC RPE*
o P1:TTE*
P1:47Hj :
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P2 S MIVC TTE
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25]
Barwood %°7(2016)# 21.04£2.0 6(6/0)  6(6/0) (3) Fp2 35/35 20 1.5 B REFE) RPE
N 55%PPO+75%
Barwood Z559(2016)##  21.0+1.0 8(8/0)  8(8/0) DLPFC Fp2 35/35 10 2 f% PPO(M)% {17 TTE;RPE
(T3) izg %)
A 45 70%PPO(IK  TTE*;
[26] )
Angius 5571(2017) 24.0+5.0 12(8/4) 12(8/4) Ml XU 35/35 10 2 E A RPE*
M1CES B JE e
Flood Z£1*1(2017) 24.443.9 12(12/0) 12(12/0) FHEASS Sem bt 4/1.21w 10 2 L ARG B B TTE
C WL30%MIVC
WIX)  EH4bk
P1:47 M1 BH#% & Pl: TTE
Radel Z£27(2017) 21.4+0.4 22(13/9) 22(13/9) P2:47  4emibjit 4/121w 10 2 BT ﬁfjcﬁm”% RPE;P2:
DLPFC 41k TTE RPE
s s 25 100%PPO(Zj%  TTE*;
Lattari 2£>9(2018) 24.042.4 11(0/11) 11(0/11) pLprc  FP2 35/35 20 2 Ed BEE) RPE
g i 4B 70%PPO(IR  TTE*;
291
Angius %7(2019) 23.0£3.0 12(9/3) 12(9/3) pLprc P2 35/25 30 2 e RPE*
HiES C3. 2B 80%VO.(Hi  TTE*;
Park Z9(2019) 274424 12(12/0) 12(12/0) M1(Cz) C41 28/28 20 1.98 —r o ’
Z8 &) RPE
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. Vi o TSI
321
Byrne %7(2019) 26.0+5.0 23(11/12) 23(11/12) pLprc P2 35/35 20 2 B 2SOMIVC TTE
70%$ KR
P pis FZ,ECl, &5 .
33]
Thomas %5%(2020) 24.9+2.3 24(16/8) 24(16/8) DLPEC FCS.AF7 /4 20 1 o EE%)/HOmm(E’ﬂ RPE
=
il — .
Wrightson %£°7(2020) 23.8+4.7 20(11/9) 20(11/9) M1 ﬁ“‘“*m 35/35 10 1#2## T ﬁ%{cﬂamzw TTE
M I SD AR 25 s N BEACEE  PL AV 15 P2 2 s ML I AZ 8l 2 )22 s DLPFC : 1AM BT A - 2 Joit 5 T3« 2 Hh il iz Jifi s CZ: v e Hp
Fp2: A4 C3 . A2 0 ;C4 . A7 R 9 ;FZ, FCL, FC5, AF7: EARGIE WL 43 VO : S KR ;s MIVC - Fe K E 5 KU ; PPO : IE (%K
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PHAAE AL 20234F 384 5T

F2 TWAHSTILLEER

[=A y AN

SRSt EoER WAl AdlEE PR o z P Ij*ﬁﬁ WM‘%
TTE PP AN X Ml 11 0.10( - 0.11—0.32) 0.94 0.35 0% 0.79
DLPFC 3 0.03( - 0.31—0.38) 0.20 0.84 0% 0.69
HlEHE < 20min 11 0.13( - 0.08—0.34) 1.24 0.21 0% 0.81
=20min 3 -0.08( - 0.46—0.31) 0.39 0.70 0% 0.87
IR B <2mA 4 0.27( - 0.14—0.69) 1.29 0.20 21% 0.28
=2mA 10 0.03( - 0.19—0.24) 0.23 0.82 0% 0.99
Bz S X M1 4 0.53(0.10—0.96) 2.41 0.02 0% 0.71
DLPFC 4 0.32( - 0.12—0.76) 1.42 0.16 0% 0.58
HlHHE < 20min 4 0.41( - 0.05—0.88) 1.75 0.08 6% 0.36
=20min 4 0.43(0.01—0.85) 2.03 0.04 0% 0.90

FEL YIRS <2mA 1 0.39( - 0.42—1.20) 0.95 0.34 - -
=2mA 7 0.43(0.10—0.76) 2.55 0.01 0% 0.71
RPE PP AN X Ml 4 -0.09( - 0.64—0.47) 0.31 0.76 0% 0.47
DLPFC 2 -0.18( - 1.27—0.92) 0.32 0.75 0% 0.91
JlEHE < 20min 5 -0.25( - 1.00—0.51) 0.64 0.52 0% 0.67

=20min 1 0.00( - 0.65—0.65) 0.00 1.00 - -

IR <2mA 1 0.00( - 0.65—0.65) 0.00 1.00 - -
=2mA 5 -0.25( - 1.00—0.51) 0.64 0.52 0% 0.67
Bz g SO X M1 3 -0.58( - 1.15—-0.01) 2.01 0.04 26% 0.26
DLPFC 6 -0.34( -0.91—0.23) 1.17 0.24 12% 0.34
HlHHE <20min 3 -0.43( - 1.45—0.59) 0.83 0.41 42% 0.18
=20min 6 -0.39( - 0.81—0.03) 1.80 0.07 0% 0.47
FEL YIRS <2mA 3 -0.21(-0.81—0.39) 0.68 0.50 0% 0.56
=2mA 6 -0.58( - 1.09— - 0.07) 2.23 0.03 21% 0.27

PEZE S o ORI DX RN LR SR EE 3 NP4, 4531,

B3 MAEmARAREREE G ST I FLAT TR T 20040 P 5% ML X

(SMD=0.53,95%CI:0.10—0.96, P=0.02) .20min LL_F it il 14
A4 (SMD=0.43, 95%C1: 0.01—0.85, P=0.04) F1=2mA [
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TTEAT & 0GE , AR AT B E2e 5, WAk 2.
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2.5 RFERWESH
K FH Egger H £k 101 5 754G 50 & R w419, P> 0.05 H.
95%CI AL 0, |1 I P& v AR 2 B i 15 0 050, ROR BN A AE
KR, RPE £ 36 45 3 7R, =0.09, P=0.928 > 0.05,
95%CI: - 1.204—1.309 ({7 0) , [n] 5 [&] o i i 28 BERE 25 0
B 7)) TTE Ke 36 45 SR B R |, =1.40, P=0.200 > 0.05, 95%
® CI: - 1.446—5.879({1 7% 0) , [B1/H E rh R ME LR BERE 5 0 5 (]

T ICLSASAS, VOO @ 8). FWIAIK meta SMHT ALK FEM , 45 R E Wl 6.
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55 (7 A AT R AR, Al 35 AR

5 BXT54£5iEzh7ERRFRE T4 RPE #0457 . 3}
A 32 WL 55 8% 38 (RPE,, WMD= - 0.48,

Study or Syb rouj Meanmcssn Total Mean Shﬂfsﬂn Total Weight nn:e::nl?ii::rigicl NM;:I:nI!);ﬁn?r::%:ecl P:OOI ) > #ﬁgﬂ K ié ij ijj ﬁ% E(J ETJ- I‘ETJ
lélﬁﬁ* 7B 9 16 5 9 03% 1000410610 > (TTE, SMD=0.43, P=0.007) , {H X} B 5%
Angius 2016+ 1208 8 1B 5 8 03% 4000810, 14f T I N .

M T AT R = TRz ) B HUR ST RORIFA DI <
== isitiimna o ST P
Huteroganeity Tau®= 0.00; ChF = 256, di= 5 (P= 0 76, F= 0% S T T S AR R B RS A 2208, T

Testfor overall effect 7= 042 (P=068)

1124 98 HREI IO SR AR R E S RH RN X (4

Anglus 2015 19 2 @ 18 18 3T%  000F1.46, 146 —_— N , .
A:glﬂzmw 18 1 12 19 1 127 123% -1.00(1.80,-020] —_— M1 X)) (24T A 5%, S EORE o ik DX AT
Barwood 201 6% 18 2 B 149 2 B 1.5% -1.00[-3.26, 1.26]  m— N ’,m;t;ﬁ,fg%ﬁ%[?ﬂ \#ﬁlﬁéﬁj:é‘f
Banwand 201 6 173 & 6 3 & 13%  1.00[140, 350 — e 3 ‘
oot 3015 18 8 11 188 33 11 06% -080[482,327 PRl ’ -

Ok 2015 20 1 10 20 3 10 103% 0.00[-0.88, 0.88] LR R > Y SZ

Park 2019 188 1 12 181 08 12 150% -030(1.02 047 — Pt —RILIA Y DIkt DA T 8 22 AL A
Thomsas 2020 124 23 24 118 21 24 51%  030(095154 —— . N o
VioroeaoTs 1B 1 11 18 05 11 181%  -100 (166,034 —*— 7 57 A TR FE R AT T2 g 1)
Subtotal (95% C1) 103 103 67.8% -0.4B[0.85,.0.11] L

B R A P S 4 DCS BN 77
Total (95% CI) 203 203 100.0% -0.37[-0.66,-0.09] * P TuRSERE AR /D R RPE W EE(H

Heterogeneity: Tau®=0.00; ChiF=1313, df =14 (P=0.52), F=0% ‘4

Jestiemmestienagt el o Doy Fa\}aurs [exp;anmental] Favours %contral] ! ﬁ Fﬁ lz%'ﬂf& [3810 ’fg ém /\ E/:J E:I:% I:F' ﬂl ﬁ *H

Vs BRI B AT T+ R M 2+ § : PR o ML, §§ < PRIl RAIE 28 tDCS AU RPE fEJC 2 % 4
W3y DLPFC #3280 /7 56 9 20k Dha AT A FHI s #2350 SSUMBLINARATS% g0 0519 30w] i 15 tDCS il
VI 0% BB (AT RIS ) 57

E6 $XH545EHIEMRAIM T TTE S5 A TR 1 MR B 2 I OR
AU i TR S Sk A g

st

tncs Sham . Std. Mean Difference Std. Mean Difference

gt:n:v‘;r_xs:? rou] Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI % E,:J J/?\‘ *ﬂ *}‘L Tf:ﬁ[J Z—\‘ IEJ , FJ_I'_ [/1 tDCS XTJ‘Z:
Abdelmaula 2018 1E24 528 11 4BE 427 11 38%  0.20[}0.56,113 ———————— o N . N
T R R T 2l A5 e 5 A AR T R
Cogmanen20UT 0422 7476 3 1wmis Gi7e 1 Are 03ms192 — ANTA], TE QA5 & B tDCS Hl S 4>
Denis 2013 261876 9833 20 2IR9A7 101276 20 A% N34 F038 087) —t———— L . 3 N
= S Rl R Ak 20 — Siz S {1 95 ¥ TTE B fH 00T
Rl 20175 Wrodse o oura et ;2 T nizienorn - MIVC T 45 ) TTE JC i #7254k, iX Al R
Radel 201755 2512 2455 22 M7 1881 22 F2%  002F057.061] —t o
e, HEE LM Rm G oan Wm0 ——— AT DS (0 F B2 SR 47
Wrightsan 2020 20 101 20 280 99 20 ES%  0ADEDSZ 07D —
Subtotal (95% Cl) 225 231 734% 0.08[-0.10,0.27] - 7 FH1 24 7 ER
Hl;lerugeneny. Tau?= 0.00; Chi*= 7.18, df=13 (P = 0.89); F= 0% ik m {El&)&m ’ Xﬂ'ﬁi ,lﬁifﬁxj(@jﬁ, A
Testor overal effert Z= 0.90 (P = 0.37) 2 R VARG _RE0 e AT AL

IS T 7 PR RAR— T Wl RE T
212 & BEd) war 2 4‘; s o A
e B 2B g o Hha — (DCS H RS2 B A B T
S s S T s BT AT 55 S s 5 s e ™, B
Latari 2018 1885 872 11 1370 731 11 33%  070R0AT 156 % 4
Paans O R I T B e —] o %= B BV R 2 5 0 sh VR AT 55 75 22

- _—
e A o e B BB 2 IE I 3 B AE Al
Heterogeneity: Tau®= 0.00;, Chi*=3.79, df=7 (P=0.80), "= 0% - =
Testfor overall effect Z=2.72 (P = 0.007) fi/sfg,f—b 1.136] ng ﬂ»t ’fE mﬁaﬂ:ﬁi
ifE=t g, (H FEAlk

Total (95% Iy 310 316 100.0% 0.18[0.02,0.33] 5 T ’
Helerogeneity: Tau® = 0.00; Chi'= 1446, df= 21 (P = 0.85); = 0% g i i 1 18 % FH BH# tDCS H34 5 %) TTE P24 1T

Testfor overall effect Z= 217 (P=003) Favours [experimental] Favours [control]

{TT YA' Eéoﬁ?gﬁh Clhr‘n:,g AdrA 1;;?;%&:3}? ImA §: BHAR A A7 B M, §§ < FEAR R A By B =, USRI TTRE R (DSC 9]
DLPFC; #: 15 8 5 % 9 20km DK FAT A 5 35 30 5 B 0 SSORME (I TN 34 7% iis e SHONT R 5 Lol ek A1 R LA 4
BT I1 FAS A 4 37 B 32 3l 1 2 1
BUN AL TBLRAS R, T B R
£ 5 3 A . B3 0,

3.2 tDCS M3z 3y e 55 1 PR 26 2 AL
FHRAI LA , B tDCS Jti A1 1 H 4 5 B tDCS
R0 4 67 L 7R 43 59 5 R 220 S MBS 137 1 o A 5
BAR™, AR DCS AT TN B2 J2 244 . MBS
W], % T BRI S M S 4R B BT A R

— o S5 tDCS T WL , P HUS) 35 9256 v 1) TTE | RPE 4
b, AT RS Y 32 3 Fo 57 TR 32 K10 SO T3 4t
BELiZ 0 F1 42 B 12 Sl P s SR 3 BUNUEAR ), B2 08
(e ARG X SRR LG 5 B ) e 8 2 2R 14 2 S P R
Bt TR ST
3.1 tDCS SEZEia s i 57 Kk A BCR I 73 A

meta 7325 SR BT PR tDCS X 4E 5% 42 B iz 2R

976  www.rehabi.com.cn



PHAAE AL 20234F 384 5T

E7 RPEISIRHIE RHHE Egger %

El8 TTEISHrMI% R RF Egger I

SND of effect estimate

0 1 2 3
Precision

o Study regression line

———95% CI for intercept

-2 -3 58 k- 5- F 3k -4- 55 XM P R 37 MR FN N- R JE-D- R &
AR Z A tDCS (14 15 HB0R; 7T {7 79 248 52 A DAL 2 58] 52
kRS AL, IS 5T B fln] B8 , 300 >R A 28 Ml T Bl mT
T JE RN AE S, B I AE K aDCS BRI, X
TP B U5 1 A AR S 505 K 225K FH 28 /1 186 5 98 (transcranial mag-
netic stimulation, TMS)$F A, A TiARiCiz 815 & H 7 (mo-
tor-evoked potential, MEP) )75 {k, RI[a] 55 TMS fik i &
T, MEP [WRIF S5 M 204t ik 2 IEA I . Alonzo Sl i
M1 X4 B tDSC Hil3#, F10 5 2 TMS X MEP iR i 5 %] 1
ZHAH LG Y . A WS tDCS B 15 K ik M fig
AR R, I UE SE (DSC 14 T A% R A7 AR 5K A A 22
5o Wiethoff SN SE K I, T —2F 15210 & 7E 852 2mA
) BE AR s B AR I3 , MEP 4R I 7 AE i N Ak sk e AR 1k, 78
MEP JIR 1% 58 248 Ak 02 b, 21% 323035 1B 1 BRAR AR AL
SRR IGO0 BG4, E A DR filt PR F FT RN o) R
PR ALAGORAPEAL AR B X Rz ST 24 Ar Pk (R 2R A, [ B 5 34t
HMGTERZE A, A I Rz JBevt iz B0 I 2% 1) — K AZ 0 X
WOZFATX 23 X IR 3 X)) IS R, A
— UL A tDCS AT 3 SR R LAY, Lang SE0FSE Kk
IR, AR 3 B4R SRR AT 75 | b i i )22 DX 3 o ) e 48
WD SR R B2 A LU AT 2 25 5 s Stagg SN
M DX BFRRORIR e R, T it 3t S 25 9 /0 ) [m] Bsf O 5 MEP (1)
FEAR R IEAH G
3.3 (DCSIEZZ %55 kAR 53

A3z sl RPE A TTE 77 A= A R0 . meta 43
Frisw , B tDCS HHU5 , 42 B iz 8l P i) RPE M TTE B354%
ST T PURLIE 3, B HU AR I R 2%
5o R RE SR B T8 3l v AR B £ i3 (20%—
35%MIVC) , LA 7E 58 BUAF M4 I 7= A W R85 5, IF R
IR J AT AR SRS, A 5 AL WSO

SND of effect estimate
e ®
/
be

Precision

regression line
———95% CI for intercept

o Study

&, 1] WL tDCS X} RPE #1 TTE B3 i FHIE S5 e vl 19 25 T4 5
BB RN . 5 R E 9 AR ST R [ AY tDCS T 1
2, DG T X R s BE A 5L AT o

AN TRY A4 G X8I0 2H 4T s, R BT B BHLZ S X
T, M1 X1 DLPFC [X 14 BHAR 306 RPE A1 TTE 34 JC i 25 0
s E R B E ST, X BB A, ML X BE AR ) 3ot
RPE (WMD= - 0.58, P=0.04) fil TTE (SMD=0.53, P=0.02) '
A 2 PEACR , 1 DLPFC X A9 tDCS H#4 %) RPE A1 TTE JG
BEER . XFANZE ST A tDCS T TR ML AT SC
HRE R, T AN R A0 X S 443 Mr R, HL
AT RESE M1 X2 532 81 2 IR A C I I 52 2 X, &30
BB HIT IR SIS Bl 0 OG5, Xz sl 55 S o R
EHFPEVERY, (BAEAS A, DLPFC X (1 BHAR 53 7]
FEF A T /NGON M, A5 B 78t i s DLPFC XA S5 4L 11
PO 7 I 20, 5t PR A A AN 4 5 i =%
FUBTIE 55 7K, 1 DA A 2 ST 55 (G2 20 ) (918 35 e
60, F LKA T DLPFC (35 3, XF 7798 5230 5 1917 A= i i
JE9% 55155, DLPFC {98 5 BT 77 A 1 D 3 2 1o 1 B AR 1
il B, AT BRI TTE Y. G, gE— 2 S
N % N2 A BE R S 2 Sl R B ) B J2 X, DAL
tDCS JA 5 PRI 57 RFHE BRI AL 4

AN [ S K R S 2L 43T i /s, A BT T BHE Bl
AR A ] % RPE A TTE Bes O s 764 Bris s
BT, AN [F] F 20min DL A9 5 3% B (SMD=0.41, P=
0.08) ,20min Jz Lk - i il A 4 (SMD=0.43, P=0.04 ) X} TTE
Mk s B 35 25 5, % RPE (8l 38 77 4 T /NG HE,
S5 BRI TG 1 2 5. LR AT R 25 A e K g
B R AT AR S KOF Y E iy 3 B R A TR
A /IR e, LD R AT BB F T A IS Hh il s ] 1) 2%
PR (G2 3l RN 30min) .

www.rehabi.com.cn 977



Chinese Journal of Rehabilitation Medicine, Jul. 2023, Vol. 38, No.7

AN [ B 30 588 BE 1) 21 0 T S s, 7 B S T BB Bl
AN [ B 37 58 B 49 3 354 1) X T RPE A TTE 03 JORR
e FE BT, 2mA K UL F (1) HL 358 X RPE (WMD=

- 0.58,P=0.03) FI TTE(SMD=0.43 , P=0.01) 7"/ i} 2 s 3%
H,2mA DLUF IR TS BACR . (T 2 TR A 4 B
12 FEN RN T 2mA LR A R R, R AT ST
FEH 2mA 1) L AR ARLSF- X A 28 ST A [l B S e AN KB B
S8R P FRL 3L T LSRR R v ke PR L R R R 2 A
ANFSE  RP AR B AR RCR . ANl T ek,
FRLEA ARG BATHT , 2mA B L3 H RIS A tDCS iR
RRUV/ES s
34 WM

JUE AN TR 38 Ry 5 BT S A5, AR AT — 8 SR BR - 5
TR FE e R X 25 RAPTAL B, o Al e i PR ITA G AT Rl
TFFFE 285 S 25 TSR O s FEAS A A 2, 20 A B BIFE /)N
FEAR 32, HA P28 m b o IR A Sl A h 38— RE 1Y
WFST, FRAR R AN FE—2 S R AT K R, R
tDCS AELEZ By g 55 2 A 58 38 B 5 IR AR -

4 #Hig

PH R 22 P T L SR P DA S 2 R AR A 7 4 B s ) 1Y)
F I 57 1808 I AE K 2 2 2 7 s It ], 2R T 2mA (9 L
SER B SRR MT X 20min LB R SR fefE . X ROy
BUBHAZ B, % ARN I 55 I TG

SE 0k

(11 FFHE¥, P, FHC, . 25 H R A %I
RTHEGHRIF RN WEFF, 2018, 38(5): 66—72.

[2] BAIER, XFE. OO O - 4R THE Zh R B T
B, 2019, 39(5): 96—97.

(3] FESCHEE, AFFRN, WIEA, . L E N BT BUE sl
L BOR BV TR [T]. MEREE, 2020, 40(8): 74—87.

[4] e, T, HER, 5. &SE R R XIS B R
S FE S HE )], MOERRE, 2020, 40(6): 83—95.

[5] Machado D, Unal G, Andrade M, et al. Effect of transcra-
nial direct current stimulation on exercise performance: a
systematic review and meta-analysis[J]. Brain Stimul, 2019,
12(3):593—605.

[6] Holgado D, Vadillo MA, Sanabria D. The effects of tran-
scranial direct current stimulation on objective and subjec-
tive indexes of exercise performance: a systematic review
and meta-analysis[J]. Brain Stimul, 2019, 12(2): 242—250.

[7] Notturno F, Pace M, Zappasodi F, et al. Neuroprotective
effect of cathodal transcranial direct current stimulation in a
rat stroke model[J]. J Neurol Sci, 2014, 342(1—2): 146—
151.

[8] Heine M, Van De Port I, Rietberg M B, et al. Exercise

therapy for fatigue in multiple sclerosis[J]. Cochrane Data-

978  www.rehabi.com.cn

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(22]

[23]

base Syst Rev, 2015, 9:CD009956.

Bach HV, Kim J, Myung SK, et al. Efficacy of ginseng
supplements on fatigue and physical performance: A meta-
analysis[J]. J Korean Med Sci, 2016, 31(12):1879—1886.
Vitor-Costa M, Okuno NM, Bortolotti H, et al. Improv-
ing cycling performance: transcranial direct current stimula-
tion increases time to exhaustion in cycling[J]. PLoS One,
2015, 10(12):¢0144916.

Gandevia SC. Spinal and supraspinal factors in human mus-
cle fatigue[J]. Physiol Rev, 2001, 81(4):1725—1789.
Moher D, Shamseer L, Clarke M, et al. Preferred report-
ing items for systematic review and meta-analysis protocols
(PRISMA-P) 2015 statement[J]. Syst Rev, 2015, 4(1):1.
AHSEK, FA4%, 25 1. Cochrane i fAr AU EAl T HAEREHLAT EF
¥ meta ST PR FHT]. hEITEA AR, 2014,29(2): 147—148.
Cohen J. Statistical power analysis for the behavioral sci-
ences. 2nd ed [M]. Hillsdale, NJ, USA: Erlbaum Associ-
ates, 1988.

Higgins JP, Altman DG, Gotzsche PC, et al. The Co-
chrane Collaboration's tool for assessing risk of bias in ran-
domised trials[J]. BMJ, 2011, 343:d5928.

Abdelmoula A, Baudry S, Duchateau J. Anodal transcrani-
al direct current stimulation enhances time to task failure
without
2016,

of a submaximal contraction of elbow flexors
changing corticospinal excitability[J]. Neuroscience,
322:94—103.

Angius L, Pageaux B, Hopker J, et al. Transcranial di-

rect current stimulation improves isometric time to exhaus-

tion of the knee extensors[J]. Neuroscience, 2016, 339:
363—375.
Cogiamanian F, Marceglia S, Ardolino G, et al. Im-

proved isometric force endurance after transcranial direct
current stimulation over the human motor cortical areas[J].
Eur J Neurosci, 2007, 26(1):242—249.

Flood A, Waddington G, Keegan RJ, et al. The effects
of elevated pain inhibition on endurance exercise perfor-
mance[J]. Peer], 2017, 5:e3028.

Kan B, Dundas JE, Nosaka K. Effect of transcranial di-
rect current stimulation on elbow flexor maximal voluntary
isometric strength and endurance[J]. Appl Physiol Nutr
Metab, 2013, 38(7):734—739.

Muthalib M, Kan B, Nosaka K, et al. Effects of transcra-
nial direct current stimulation of the motor cortex on pre-
frontal cortex activation during a neuromuscular fatigue
task: an fNIRS study[J]. Adv Exp Med Biol, 2013, 789:
73—79.

Williams PS, Hoffman RL, Clark BC. Preliminary evi-
dence that anodal transcranial direct current stimulation en-
hances time to task failure of a sustained submaximal con-
traction[J]. PLoS One, 2013, 8(12):e81418.

Angius L, Hopker JG, Marcora SM, et al. The effect of
transcranial direct current stimulation of the motor cortex
on exercise-induced pain[J]. Eur J Appl Physiol, 2015, 115
(11):2311—2319.



PHAAE AL 20234F 384 5T

[24]

[25]

[26]

(27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

Okano AH, Fontes EB, Montenegro RA,

stimulation modulates the autonomic nervous system, rat-

et al. Brain
ing of perceived exertion and performance during maximal
exercise[J]. Br J Sports Med, 2015, 49(18):1213—1218.

Barwood MJ, Butterworth J, Goodall S, The ef-
fects of direct current stimulation on exercise performance,

et al.

pacing and perception in temperate and hot environments
[J]. Brain Stimul, 2016, 9(6):842—849.

Angius L, Mauger AR, Hopker J, et al. Bilateral extrace-
phalic transcranial direct current stimulation improves endur-
ance performance in healthy individuals[J]. Brain Stimul,
2018, 11(1):108—117.

Radel R, Tempest G, Denis G, et al. Extending the lim-
its of force endurance: stimulation of the motor or the
frontal cortex? [J]. Cortex, 2017, 97:96—108.

Lattari E, De Oliveira BS, Oliveira BR, et al. Effects of
transcranial direct current stimulation on time limit and rat-
ings of perceived exertion in physically active women[J].
Neurosci Lett, 2018, 662:12—16.

Angius L, Santarnecchi E, Pascual-Leone A, et al. Tran-
scranial direct current stimulation over the left dorsolateral
prefrontal cortex improves inhibitory control and endurance
performance in healthy individuals[J]. Neuroscience, 2019,
419:34—45.

Park SB, Sung DJ, Kim B, et al. Transcranial direct cur-
rent stimulation of motor cortex enhances running perfor-
mance[J]. PLoS One, 2019, 14(2):¢0211902.

Denis G, Zory R, Radel R. Testing the role of cognitive
inhibition in physical endurance using high-definition tran-
scranial direct current stimulation over the prefrontal cortex
[J]. Hum Mov Sci, 2019, 67:102507.

Byrne R, Flood A. The influence of transcranial direct cur-
rent stimulation on pain affect and endurance exercise [J].
Psychology of Sport and Exercise, 2019, 45:101554.
Thomas F, Pixa N H, Berger A, et al. Neither cathodal
nor anodal transcranial direct current stimulation on the
left dorsolateral prefrontal cortex alone or applied during
moderate aerobic exercise modulates executive function[J].
Neuroscience, 2020, 443.71—383.

Wrightson JG, Twomey R, Yeung STY, et al. No effect
of tDCS of the primary motor cortex on isometric exercise
performance or perceived fatigue[J]. Eur J Neurosci,
2020, 52(2):2905—2914.

T, Bikm, BAEHE, % Stata S meta- 73BT & FE 1
i e U T B R[], BRAR TR BE 2, 2008, 15: 2819—
2822.

Allen DG, Lamb GD, Westerblad H. Skeletal muscle fa-
tigue: cellular mechanisms[J]. Physiol Rev, 2008, 88(1):
287—332.

Taylor JL, Butler JE, Allen GM, et al. Changes in motor
cortical excitability during human muscle fatigue[J]. J Physi-
ol, 1996, 490(Pt 2): 519—528.

Angius L, Hopker J, Mauger AR. The ergogenic effects
of transcranial direct current stimulation on exercise perfor-

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

mance[J]. Front Physiol, 2017, 8:90.

Kimmerly DS, O'Leary DD, Menon RS, et al. Cortical re-
gions associated with autonomic cardiovascular regulation
during lower body negative pressure in humans[J]. J Physi-
ol, 2005, 569(Pt 1):331—345.

Horvath JC, Forte JD, Carter O. Evidence that transcrani-
al direct current stimulation (tDCS) generates little-to-no re-
liable neurophysiologic effect beyond MEP amplitude modu-
lation in healthy human subjects: a systematic review[J].
Neuropsychologia, 2015, 66:213—236.

Stafford J, Brownlow ML, Qualley A, et al. AMPA recep-
tor translocation and phosphorylation are induced by tran-
scranial direct current stimulation in rats[J]. Neurobiol
Learn Mem, 2018, 150:36—41.

Stagg CJ, Nitsche MA. Physiological basis of transcranial
direct current stimulation[J]. Neuroscientist, 2011, 17(1):
37—53.

Alonzo A, Brassil J, Taylor JL, et al. Daily transcranial
direct current stimulation (tDCS) leads to greater increases
in cortical excitability than second daily transcranial direct
current stimulation[J]. Brain Stimul, 2012, 5(3): 208—213.
Polania R, Nitsche MA, Paulus W. Modulating functional
connectivity patterns and topological functional organization
of the human brain with transcranial direct current stimula-
tion[J]. Hum Brain Mapp, 2011, 32(8):1236—1249.
Wiethoff S, Hamada M, Rothwell JC. Variability in re-
sponse to transcranial direct current stimulation of the mo-
tor cortex[J]. Brain Stimul, 2014, 7(3):468—475.
Rosanova M, Mattavelli G,
TDCS increases cortical excitability: direct evidence from
TMS-EEG[J]. Cortex, 2014, 58:99—111.

Sood M, Besson P, Muthalib M, et al. NIRS-EEG joint

imaging during transcranial direct current stimulation: On-

Romero Lauro LJ, et al

line parameter estimation with an autoregressive model[J].
J Neurosci Methods, 2016, 274:71—S80.

Stagg CJ,Lin RL, Mezue M, et al. Widespread modulation
of cerebral perfusion induced during and after transcranial
direct current stimulation applied to the left dorsolateral pre-
frontal cortex[J]. J Neurosci,2013,33(28):11425—11431.
Lang N, Siebner HR, Ward NS, et al. How does transcra-
nial DC stimulation of the primary motor cortex alter re-
gional neuronal activity in the human brain?[J]. Eur J Neu-
rosci, 2005, 22(2):495—504.
Amann M, Venturelli M, Ives SJ,
tigue limits endurance exercise via a sensory feedback-medi-
J Appl

et al. Peripheral fa-

ated reduction in spinal motoneuronal output[J].
Physiol (1985), 2013, 115(3):355—364.
Robertson CV, Marino FE. A role for the prefrontal cor-
tex in exercise tolerance and termination[J]. J Appl Physiol
(1985), 2016, 120(4):464—466.

Nitsche MA, Paulus W. Excitability changes induced in
the human motor cortex by weak transcranial direct current
stimulation[J]. J Physiol, 2000, 527(Pt 3):633—639.

www.rehabi.com.cn 979





