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2. bR E A¥ EmHEEER, i 200438; 3. LAKE ¥R sH5EESEKR, LA FHE 250102)

B OE. B AWAT R EREHEEANBARE R, EEREAREPIRE B 52 A% R (transcranial direct
current stimulation, tDCS) ] B )38 % fi R sF 35470 H R BLeGHvdr . ik SR B EH R Ai7E L7838 i Arat
By, B0 SRR Ty A T A AP R R AL A S M B AR R RIS S Yk i a) R Bl ) AL, B o R B E SR
FEFA A XA E B AR R . B KA £ A S IDCS A A Rl ik B AR IS X, 447 Fo Yo 50 0RT B UG g 3 R
A= T BV 39 7 # 3k 1@ (root mean square amplitude, RMS) , 74 #l it F AT 35 47 @ ) LI Hom . &R 1D ETHR
“TKE%UL_#JK};EI\.@WKJ’_Wk@ﬁ“/ﬁiﬁg‘ —iﬁt“l’lvzsbiéFCIh FC2h.C1h e czhéﬁ/si,% 'au;b ﬂj‘lﬂ'],u_%‘ FE

z%ﬂ—%ﬁ%bc 3)#&&%,#&1%%‘]&@1 ,Hxﬁm\ﬂxm%ﬂml"]ﬁ Hx@%ﬂm?l‘mﬁvﬂ"g‘ﬂu }‘JM’J RMSE ﬂ.f.\,%‘tDCSﬁl’ﬂJ

WG B E AR AR Sham 28, £ £ 5 tDCS 2808 =

L URMS 2 4805 2 ARG 38 KT, 324500, 4a st ) igsr, Ik =

SLURMS ££ % £ & tDCS 5 2 % 44K ; 4858 Sham 28, % £ .5 (DCS 41 /1% w9 3k UL A 1] &9 RMS 2 7136 230 3 09 ik

K Bl DU RMS 22 ) UG 2 IR A B8 K F
AR E ) 69 1, §
KA : At

HESHES:G804.2 TERARIRAD A

fiif 7738 2l R IMAAL G S E LB RGP ReA O, i H.
5 ORI K 2 e B AR E . T 7138 3l s W B S TR 4k
SRR 1 — A O 5 PR AE T R oK TC ik 1) Ah ] A% 8 2
% 1 1 25 v 8l 2t ¢ B A 32 8l (Gandevia, 2001) . Kb, $2
e 2 B Be K0 Bz )23 0 % A P, 38 HG e A0 A LA A% 3 1
P2 ol Sl B, AT A A X A B R T TS B sz%éI)L(Anglus
2018a) . £/ EL ¥t HL ] 38 (transcranial direct current
stimulation, tDCS)E N —FhE R AP T EE A, T b4
UESE B #% W 35 52 5 I R 2 1y %y vk B9 b R R 28 R
g 1) A1 JE L PR A% 3 1) o 22 b 3, 4 e Tt 7 32 2 3 21 (Mau-
2022) . F 2007 447 HF 5 52 DCS fiE 5 4 5
iif 7138 3 & ¥l J5 (Cogiamanian et al., 2007) , i 2 i#% £ 1Y
WEFETT 1y >R I tDCS R il 12 )22, 35 B 3G 5 ) ) 32 8l 4%
LAY H 9 ( Angius et al., 2018b; Pollastri et al., 2021) .

SR, BB tDCS TE T 7118 3 ST A WHR A, L
Ko Gk 22 T T 0738 20 32 22 I XA 4 1 & B (A5 T 1B
A, 2012) , DA FRAK JZ TR 4 TR 3 2 Sl f) A E i O .

et al.,

drich et al.,

i

% 12 5 ADCS #F F Mg iEiE 3 % BIR & T WATet A &

1.5 ADCS T4k A2 3 3% Wit 77 15 3h A I — AP A 2 F
VeI 4T 91 ST R RAL 5 22 AL R B AT U O st A iR s AL

XU PR 5 R0 tDCS B HAT A= 1 ve b B 28 51 U rl i K
(high-definition tDCS, HD-tDCS ) [ i} ¥4 45 22 i X isf H A7
—E B BRI o BT T R tDCS A 1 I L AE
2 B AEAE DT ) Gy AR i EL AR R R b T R AR
Gy fff T 000 B AR R S R s e Al H R A DX B2 T
1% 31 (Angius et al., 2018a; Etemadi et al., 2023; Vander-
2010) . /<45 HD-tDCS 75 2 FE My 8 #L
tDCS A T4 1, {5 H: 45X 1 A Fi AR T 0 o 7 R 9 22 i X
BB AR TR AR R IR o B b, FF & fig 8 ) i A k0 4% 2 4
i DX £ SRR T B L A 2 IR S A 38 DD SR

UEAF, — i B T 1t ) 245 Ay o 1) T R e T s R ——
Z 5 5 2 BT L 9 (multifocal transcranial direct cur-
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CIRBERIE) 2024 4F (55 44 %) 45 3 )

rent stimulation) 5| & T2 AR FAY 12 ik, £ £ 5 tDCS

38 1 22 A AS [R) ) 35 5 AR PR ) R AR 2 A, ST 2 A
ik DX () [ B 98 45 ( Ruffini et al., 2014) . %3 R AL e

T H FLADCS A K HD-DCS 45 £ figi [X 4 Ja B | (9] B A
DEAE YRS AR M 2 A B U T AT 19 F- i (Chen
etal., 2019). 5% # tDCS Al HD-tDCS #f I , £ 4 41 tDCS
TE 42 1w KM B J2 R B 5 R B > A M B R 4R ROCR DL
HE 205 o 2 B[R] 7 T % P O 58 Y (Gregoret et al.,
2023) , J0 AR AR R R R rh SR L Dy 3UARL Y R A AR
2017) . Z & 5 tDCS B AR MK X e il i 7
220 BT I Re M B AR BOR DRI R D Rg
I 21 A1 5 1% ik % 4% (functional near-infrared spectroscopy,
INIRS) 43 AR XF KM Bz )2 2 i 3l 248 78 Ak 1 v A2 2 1 s
HE— 25 SR TR USSR (AR
2 £5 sUDCS 1E T} 732 3l U i B v A A5 381z 223
R VTAL 22 45 5 tDCS X it 7732 2l 2 M R ASHE 5
¥ INIRS il £ £5 £ tDCS H AR AR LS 4, R 1] INIRS 1 i) i8
By 2% 1k s A Bz 2 S B R O I O L IR 2 4R
RUDCS VA5 J 2 2405 PR X6 W5 47 it g 2 B0 5 i) o

(Fischer et al.,

1 HARMEEFE
L1 A%

75 ZAR R AE R A S S A G . Horb 30 4 320K
2% 5 % g8 1 10 fif (incremental exercise test, IET) it f7 5%
AT 0 B2 )2 ML 8l J1 2405, 45 24 2% 5 5 £ 45 5. 1DCS
o 0 3 2y R BN, % 41 32 10 B L 20 O Sham 41 Al
ZEADCS 4. ZRFEWATRIE: 1A 18~35 1 % ;
2) 4 JE AT BB B 3~5 Wk, ARG Bl ) ] =60 min;
3) TCATAuf 0 ML 78 F2 G0 95 96 RN I T 2 48 95095 5 4) 2 AFE N T
FEATT 2 Bl 45455 5 5) JC A 5% e S 568 114 52 2 A% RO KR
AMETENR 2 . 23l E ARG B R 1R

x1 ZRAEFEFER

Table 1 Demographic Information of Participants

i BBt f iR % f& 5 tDCS B 47 X,
Fy F R, Sham 21 tDCS 41
ZRHIN 30 23 22
S B 23.86+3.97  2141£3.16  22.18+2.34
4 &/em 170244683  174.17+7.39  170.82+8.43
¥ kg 63.48+1547  71.46+£1129  65.09+18.08

1.2 %t

ARG R B A LI T TP R 2 TS 5 . 00 12
J2 I3 B F7 2 MR, I AR I FE B 2 e e S AT T
JIRIAE M HARMK X . 5280 2 245 5 DCS W% 1912 3)
FIM G, SR H 22 £ 5 DCS X 31 3 H bR i X, 34k
2 SDCS X BT J) B0 . HAR I R R
42

F EbR B2 20 i 2l K e, 2 i R QAT
22 B EATIET, SR FH ENIRS W i 4% it Kz 2 Fig 2 12 J2 32
RIS S5 o (R O A R S WL 57 i
) 5 B G T A2 0 AR BURLG B T Ly SR g
5 % I 2t 285 2R 1) B ) 52 3K A I A — S N7 R DR
JE i 5], H. 24 1 B I ) A 2> F 7 he

Z fE 5 tDCS PR 4532 20 32 00 UK R T Bl AL % JE
MCH WS Bt . B4 213 7 o8 ORI T 3h g o i)
FEL MK L B 2 48 s DCS/Sham Hl 385 1932 3 6E 77 I,
PRI K (R 2 /0 [R) B 24 b, FEFEZR IR P, s2 3834 7E 2
R AATH 58 UIET, R Z K H B R A8 3 b g0 o%
(heart rate, HR ) . %% i
9 5 I (rating of perceived exertion, RPE) . 47l F i 8 B AL
PRI UL FEL 345 201 A9 38 7 AR R 1 (root mean square , RMS ) F1iZ )
25 TR B 20 f 1 LR VR BE o A RO 1 a2 g K
ZAR A BENLEE 32 20 min (1 £ £ 5 tDCS/Sham il i ,
W R FREAT IET 328 2h it
1.3 BRI G frat i3 K

IET SR 2y %6 [ A7 25 & 43 s 48 1 fer i 3K 52, 2
3R 328 6 B 47 PR 60~90 RPM., & 5E 0 171 fif B 47
3 min, ZFtﬁ%ﬂPﬁiEﬁﬁo Hor, 224 3 ph s 16 11 £
20 w, 55 F 43 Bl 1 AT 25 wo 232 3R O TR 44 I
& 7 fif RPM i} K< >5 s . HR=>180 bpm 1 RPE=>17 1 (Y i
I 2% 11328 3) , i % 18 3 B} ] (time to exhaustion, TTE ) Fll
04 {F ) % ( peak power output, PPO) .

R 4 PPO ¥4 iz ) it 2 %] 4 b 0~50% PPO . 50%~
75% PPO . 75%~85% PPO HI 85%~100% PPO 4 I [ Bt
(Arney et al., 2019) . ASF5% H &5 50 BT 85%~100% PPO Bir
BEAY TTE | 3 B A RPM, RLPFAl £2 48 45 tDCS il 38 % B
Frimt R, b, RPM 76 & — 9 5 fif 32 3l 1 i
J5 10 s R4E .

1.4 A7 A vt R Feis ) BUE M E )

R £ 0 0E | % 223 1Y & 2L INIRS & 48 (NIRSout,
NIRx,USA)"*(ﬂﬂxmit%LzﬁJEPXMﬂﬂ T A5 I F1AE Bl K 2
BOE SO, INIRS KR 760~ 850 nm, SR AES %R 4y 3.91 Hz,
Fe 16 A6 IR & 5 2% A 16 4 6 IR YA 41 A% 51438
T BEX IR 3 emo W03 AT AR B 10-10 [E B i B R 4¢
H Cz X R AR W A9 0 8 FEAT AL IE . INIRS SR A A 20K 22 3K
1 IR 22 R Ak 3 min, RGP IRE S R . IER B
Fhefed s 2 M sh 2% 3R M, Lhg sh 4 kT 20 s
Y 48 A I 21 35 A R EE (oxyhemoglobin, HbO ) [ i & 3l &
1R B2 205 3
1.5 % EEDCSHHF %

fii I Sim_NIBS 3.2(DTU, /14 ) i1 5 £ ££ 45 tDCS il
Wor e, BUR R S < 5 JH AT AR SR A A K S A 45 k1
Colin 27 Jy 3 A5, 2 KBRS T MK AR Y 27 R T1 AL MRI

(revolutions per minute, RPM) | = W



Sk,

S5 20 BV R RO 8 B B2 X AT 0 3R IR

S B EENVARE O R NN R N 1 < 1 BN/ NS B 3 T
(Ruffini et al., 2014) . F& T A A @ BT Sk FS ik 1) 2H 28
Sl R 5T (Miranda et al., 2013) , 730 1 41 20 S i R
BEh3k 2 0.330 S/m . AiE 0.008 S/m K i 1.790 S/m JK
0.400 S/m FI 4 5 0.150 S/m. il 3 A% Ay IR, A A 22 12
710 mm, AR 4 A Z 4800 10-10 [ BRI AL 2R 40, AL o
REC A 84, BN H R die R B B O 2 mA L, B L TR Y

I K50 % O 4 mA (Ruffini et al., 2014) , fx J il 1 1%
AR RL BT 5 FE (Tteratively laplace’ s equation ) 11 5 7] i
5 H BRI X S RO 14 R 3 5 B 1 LR A O 4R
P C2 IR R E N (-1 mA) . &8, &4 Bis
o DX (1 0 9 4E T AN AR 4 A, BH AR CL. C2 FCL Al
FC2, B % AF7.P9 Fl PO7, oA~ i # 149 f1e R Il I8 5 B oy
1.552 mA, B LN 3.998 mA(F 2, K1),

R2 SESDCSRBARNELSH

Table 2 Stimulation Parameters of Multifocal Transcranial Direct Current Stimulation

B 47 fan - it - WARHB/A A B R KRR B /mA BB /mA
FBAEE RIBRE/MA AR H13545% B /mA
St Cl 1.053 AF7 -1.016 7 1.552 3.998
c2 0.770 P9 -1.430
FC1 1.221 P07 -1.552
FC2 0.954

-0.08 008 024 040 V/m
ZESDCSHBIZE

-0.40

-0.24
&1

Figure 1 Electrical Field of Multifocal Transcranial Direct

Current Stimulation

R 0 I, 2 R A RS R AT 24N
tDCS M4 %3 7 . {ii F§ NE-Starstim 32 ( Neuroelectrics, P4
BESF ) v O A% I R £ 5 U HDCS 19 AT L
NIC2 (Neuroelectrics, VG B 2 ) 15 4 ¥ 2 B0 61 ) 3%
LU A3 3% o 22 £5 4 tDCS 4118 1 Ag/AgClLIATE 1 A A i
B B R X 3 AR R i C 1. C2  FC1 L FC2 \ AFT,
P9 1 P07, 3 38 I g 20 min, T 384 W O % 1 30 s 8 19 A
30 s 36 B AR . Sham ZH 5% 00 8 BEHE Ry 30 s A1, 4y
WMBHE S5 2 E R DCSH— .

1.6 & EYLIE 5 R Aw oo SUER R )

K 0 I N A% R B T 32 0 M B O L R 20 2

RPE 7t % fil.0> &4 (H10, Polar, 2% % ) 18 8 — Z iz 5 1 fa

85 10 s Fliz B2 (LR 4E RPE R HR . Al 521403 45
— Y8 B AT 1Y S LR 57 RS2 R AR BB e, I Dy 1T A
BN LS NAE bR . B S A5 R 2, il A 5 =X
FLER U 4% Scout 4 (EKF Diagnostics , {2 [ ) Wi il H- 3 54 1)
I FLAR M, SR AR FEA 85 3 1l
1.7 TFHBLA M & 3h Bl

i i Ultium EMG (Noraxon, 3% [ ) L FE L 24
K SE B AT LR v A R B 8 B UL PR A4 L ER 3 Bl (surface
electromyography, sSEMG) (Hug et al., 2006) , 5% 5 45l % ly
2 000 Hz, RAEFHR K RMS . RAELIA 5351 >4 I E AL (rec-
tus femoris, RF) BP0 3k LN M) (vatsus medialis, VM) | i
DY 3k (LA (vatsus lateralis, VL) 2 5 A UL (tibialis anteri-
or, TA) . — 3k WL (biceps femoris, BF ) .2 it JJ1 ( semitendi-
nosus, ST) . ik 7 AL P9 ] ( gastrocnemius medial , GM ) F11 JHE
Jiz LM ( gastrocnemius lateralis, GL) . 5} & , Z i #& ¢
52 1% H AR LA B9 = K5 B PRI 4 (maximum voluntary con-
traction, MVC) W3 , MBS 8] 5 s, AN W] 4£: 45 [8] B 5 min.
BEJ5 , JT IR R iz s b T BOILA 1 RMS . RMS 7E 1 2%
IET iz 3155 10 s T IR R AR SRR < 20 s MR HEHT A XS
T s E R B9 2 (F 55, 2020) , A W58 1l H 21 41 3 P
Il 2 3R 48 (Qualisys , Jif 1) 10 55 SUIN B G 19 1Y 32 2 ik
M AR B O 1932 S B0 K sSEMG {5 5 3l 43 A i 0 A A
TR
1.8 #4542 Fo b it 57
1.8.1 HAELE

3t F Hodgson 45 (2013) (W4 5% , PPO % H iz Bl i) [ ¢
TR, ¢ BARH TTE Wk 25 3 min (1 0 £ frf iz 2 i 1]

%?:PPO:WOLﬁ?tOx 25 (1)

4 F:PPO = W, + - X 20 (2)
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W, iz sh 2k i BT AL 2 h R I T3, ¢ i RGEE 3h
EOERZSAing i

K H Homer2 UI(v2.8,p2.1, MATLAB) k{4 4L 3 NIRS
JE B K o T SN T D R ' R R RN B e R o L H
JG AT I8 Z PR Y B SR hlslﬂ\]w‘zmﬁa;i@{ﬁéﬁs
5 SR AE 22 50 6% 098U bR I iz g h i L A 1.5 A% 4y
AL BRI /NI A5 4 X6F 32 Bl O 5% HEAT A IE o o R 3 0 O
Xof B R4 TR I, v B oM 0.01 Hz, AIGE JE 3 M 0.1 Hz,

J& A8 B TE 2R B J7 B2 4 B W S R O 9 R B R

HbO ¥ Ji . fNIRS %4 &b ¥ |, fff 1] NIRS_SPM 8.0 (KA-
SIT, 5 [ ) XJ B4l 2 47 — W 43 07, 31530 52 o Bz 2 800 1
B

% H Visual 3D TM (C-motion, 3 [ ) X sEMG %U $iz i#F
FrAb B A 4 PR R A - 5 B LA R A I D (10~
400 Hz, 2 [ Butterworth JE I #5 ) , > 4 % 3% i fl %% ) °F
Yy 4ab B R 15 R 250 ms) 15 B L HL M5 5 1 bk 60 45 2k
(RS 6 Hz) o ARIEAT MIBROC Y Z il iy i 2 B0l 1+ 45
ESE 10 > B AT J 391 o #0391 2 4 31 RMS 19 °F- 2916, 98
J5 8 MVC % RMS #E 47475 i1k b 3,

RMS:/iJ‘[ " SEMG? (1) dr (3)

t 4 i R 3 RN 47 ) SEMG 15 5 T BRI 1a] , ¢+ T A
HEHI AN 37 SEMG 155 45 T i)

1.82 GLitaAr

H 5 e 22 0 i 3t 8h 25 IS SR L R FH SRR ¢ K 5
X iz g 2 1k B Bog > i 1E 59 BAE -5 04T L2 B, F iz 3
Z& 11 I A A I 2l 2 T o SR T R R AR G A3
BT A8 5 iz 2l I ] 1 A0 DG 1, 40 I8 52 i i 21y 3% B 174 O 5 il
X o XFE il i) £ 5 L, SR A FDR (false discov-
ery rate) X} @ P ACEHEATHR I, BEFEPEE N P<0.05,

Z 4 35 tDCS 185 32 31 32 B0 I3 45 S, R Shapiro-
Wilk X B4 JE A7 1E 25 70 A K g o R A SZ AR A £ 4Gz 56 70
Wi 45 £ tDCS 41 il Sham 41 32 iR 3 FEAE B AL ] 2 5 .
% F Mauchly ’ s test of sphericity XF 5 17 ifif 71 2 2L fil SEMG
R HEAT IRIE A 96, o 78 SR IE A5 56, ) R ] Greenhouse-
Geisser PEATHF IE o >R JH XUIA 3R 5 &2 Il & ANOVA 73 #r £
& 5 DCS 2 Al Sham 28 ) 3 i TTE (2 i \RPM \HR |
RPE \RMS FlIlILFLAR , F K7 2 £5 #3 tDCS X B 47 1t g = LA
JUU PR B2 o Y A A 38 BRI B, 2R FH Bonferroni #E
7 Post-hoc 5 70 7 o 24 47 72 B 8] A7 58 00,
53 T 2R JFHTC X6 AR ¢ A6 50 R ST R AR ¢ 6 50 X6 = RO R AT
Post-hoc )5 4387 o #5238 B 43 H1 i & B, I 46 A AE JE 4R
AETE 025 22 5, 0 1k — 20 SR FI ST AR A ¢ 4G 30 20 7 00 i
Jo DO A 2 TR) 2 L R R T BUSOR . TR SEit
22431 7E SPSS 21.0 (IBM, Chicago, 3¢ [#) F yE A7, b # 1k
& P<0.05,
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2.1 BARKEIEFH LR 498 E R I

30 A~ 527 3 A B 52 1 e A7 03, 39 ) oK R A A
iz sh 45 . 18 3 2 1k, 5203 1 TTE Jy (799.85+
15.67) s, PPO Jy (238.16+6.69) w, HR Jy (173.65+2.21)
bpm, RPE 2} 18.75+0.24, iz g £ 1k B, [ 38 i FFC3,
FFC5 . FFC6 , FC5h , FC6h , FCC3 . FCC5 ., FCC6 . C3h, C5h,
C4h , CCP6 Fll CP6h R i b (P>0.05) , Hij A it ¢ J2 Fl iz
Bl 2 A I B E BT (P<0.05) (Bl 2,%3), ¥
WG G TE 5 TTE #4781 G M 23 i K 8L, 48 30 B2 )2 FClh,
FC2h, C2h #l C1h WY ¥ & 5 TTE & 2 fi A 3¢ (P<<0.05)

2,%3), &M FClh FC2h.C2h 1 Clh 4 % (1 J2 2 X
ﬁ%?ﬁﬂn%ﬁmﬁﬁéfmﬂﬁﬁﬁﬂmﬁo

a. BB W HE TR L, R & KRR KT BT R A 3B B R A LE K
B LA AFH RAAEFH b AARREK,
2 B R EFIEEN R RIS A4 R BRI X
Figure 2 Prefrontal and Motor Cortex Cortical Activity during

the Terminating Endurance Phase

22 % B EDCS I 4Tat A A RdE AR
22.1 % E EDCSHBATRIENEH

XF 85%~100% PPO B Bt 142 3l & I i 47 43 B &k
(I 3) A8yt 1 0 s o) ORI 38 7 8 28 E 3800 W 3 (=
4.81,P=0.034) . 22 H.ZV Post-hoc 73 M % . , £ 2 5, tDCS
ZHLFIT Sham 2 (1% i By e 76 50 R S 24 8 3 25 e (2R
tDCS 4 : F=1.56, P=0.219 ; Sham 4 : F=3.46, P=0.070) . 41
Vi) 43 A s i B, 2L 014 A ) A R R B E 3 25 R (F=
0.92, P=0.342) , H RIS , 2 #5 5 tDCS 20 /Y i 2 o W 3%
75 T Sham 41 (F=4.81, P=0.034) . TTE I RPM #il 3% )5 % &=
B0 % (TTE : F=8.54, P=0.006 ; RPM : F=5.04, P=0.030) .
il #% 75 %€ & %% S Post-hoc 43 #1 & B, £ £ 44 tDCS 41 i)
TTE 7 FE 2 FRI S 39 1 3% = T Sham 21 (JE 4k : =226,
P=0.029; 3 ¥4 )5 : =—2.82, P=0.007) , {H £ & /5 tDCS 4 ¥
TTE Hl 305 5 807 5 8 %, Sham 41 il B S 80T R34
TE RPM J7 1T, 24 s tDCS 411 Sham 41 (1) RPM 7 £ £k G i
25 (=193, P=0.061) A )5 , Z £ & (DCS 411



JEoi

S5 20 BV R RO 8 B B2 X AT 0 3R IR

RPM ! 3 5 T Sham 4 (/=-2.22, P=0.032) . HR £l RPE i
BT A] 5000 8 3 (HR : F=11.71, P=0.001 ; RPE : F=6.15, P=
0.017) . Hil 3 it 1] 2 4% 1% Post-hoc 234 % R, HH HE 3 34 i
Z £ 5 DCS 5 HR 1 25 B I8 (/=3.65, P=0.001 ) , Sham

W7 5 HR W & 2 5 (.=1.41, P=0.172) . 1fi RPE 7F
Sham il 3 5 W 2 F+ 55 (=-2.09, P=0.049 ) , £ & 55 tDCS il
HMETE LR E 25 (=1.39,P=0.180) ,

F3 HIEM K ERMIEEEREE LN EHEBIER SIEE M E 0 E X
Table 3 The Correlation between the Activation Channels of Prefrontal Cortex and Motor Cortex and the Cycling Endurance Time
e 0010 BESA Amkeadr | . 5-10 HE ST Ak d | 5100 BESAT AT
il 8 il 8 il
EEG t P R P EEG t P R P EEG t P R P
Chl  Fplh -6.25 <0.001 -0.21 0.287 | Chl4 F2h -326 0.004 -0.25 0.204 | Ch37 FCCz -7.35 <0.001 -0.32 0.105
Ch2  Fp2h -433 <0.001 -0.10 0.614 | Chl5 Flh -3.96  0.002 -0.32 0.099 | Ch38 C2h -6.65 <<0.001 -0.56 0.002
Ch3  Afpz -7.22 <0.001 -0.31 0.119 | Chl6 FFCz -4.22 <0.001 -0.27 0.172 | Ch39 Clh -3.97  0.002 -0.50 0.008
Ch4 AFp6 -5.70 <0.001 -0.11 0.590 | Ch17 F3h -6.78 <0.001 -0.13 0.529 | Ch40 CCPZ -5.31 0.001 -0.26 0.184
Ch5 AF2 -5.05 <0.001 -0.35 0.073 | Ch18 F5h -2.27  0.032 -0.14 0.480 | Ch4l FCC4 -5.09 <0.001 -0.03 0.874
Ch6 AFF4h -5.00 <0.001 -0.23 0.244 | Ch23 FCCl1 -3.75 0.002 -0.01 0.985 | Ch42 Cé6h -328  0.004 -0.07 0.747
Ch7 AFp5 -3.45 0.003 -0.33 0.090 | Ch24 FC3h -3.87  0.002 -0.37 0.057 | Ch44 CCP4 -3.86  0.002 -0.38 0.051
Ch8 AFl -2.76 0.014 -0.35 0.077 | Ch25 FClh -542 <0.001 -0.39 0.042 | Ch45 CCP1 -4.46 <0.001 -0.38 0.051
Ch9 AFF3h -2.27 0.042 -0.28 0.156 | Ch26 FCCl -3.87  0.002 -0.35 0.070 | Ch46 CPlh -3.32  0.004 -0.20 0.326
Ch10  F6h  -5.03 <<0.001 -0.25 0.205 | Ch27 FFC2 -2.94  0.010 -0.19 0.337 | Ch47 CCP2 -4.96 <0.001 -0.21 0.294
Chll  F4h -495 <0.001 -0.33 0.096 | Ch28 FC2h -6.53 <<0.001 -0.40 0.040 | Ch48 CP2h -4.34 <0.001 -0.22 0.272
Chl2 FFC4 -4.86 <<0.001 -0.15 0.445 | Ch29 FC4h -5.19 <0.001 -0.23 0.251 | Ch49 CP4h -4.12 <0.001 -0.20 0.328
Chl3 AFFz -3.84 0.002 -0.35 0.074 | Ch30 FCC2 -6.27 <0.001 -0.22 0.267
a b ¢ #
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Figure 4.

The Impact of Multifocal Transcranial Direct Current Stimulation on Lower-Limb Surface Electromyography Performance

during Drive Phase
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Figure 5.

The Impact of Multifocal Transcranial Direct Current Stimulation on Lower-Limb Surface Electromyography Performance

during Pull Phase
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The Role and Mechanisms of Exercise in Cancer Prevention: A Perspective
from Integrative Physiology and the Tumor Immune Microenvironment
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Abstract: The lack of physical activity and its associated obesity, excessive nutrition, chronic inflammation, and metabolic disorders
are all crucial pathogenic factors for cancer. The role of exercise is increasingly evident in the prevention, adjunctive treatment and
prognosis in cancer patients. These effects are closely linked to the reducing availability of nutrients in circulation, alleviating
chronic inflammatory states, improving insulin metabolism, and enhancing the immune system’s functionality of exercise. The
abovementioned factors collectively elevate the body’s “set point”, enabling better responses to challenges from both internal and
external environments. More and more studies confirmed that the most direct mechanistic effect of exercise in inhibiting cancer cell
growth is attributed to the improvement of the tumor immune microenvironment, which including the mobilization and increased
proliferation activity of natural and adaptive immune cells, enhanced effector functions, and subtype conversion of immune cells.
However, only a few studies have revealed the role of “exerkines” as a bridge in improving the tumor immune microenvironment
through exercise. In the future, there is an urgent need to investigate the “inherent” mechanisms of exercise, so as to provide new
avenues in cancer immunotherapy.
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Effects of Multifocal Transcranial Direct Current Stimulation Specifically
Activating the Motor Cortex on Cycling Endurance Performance
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Abstract: Objective: This study examined how endurance cycling performance was affected by multifocal transcranial direct current
stimulation (tDCS) that simultaneously stimulates the prefrontal cortex and motor cortex. Methods: Functioning near-infrared
spectroscopy was used to monitor hemodynamic responses in the PFC and motor cortex to identify the target cortical regions while
participants performed incremental exercise test on a cycling ergometer. Subsequently, multifocal tDCS was used to stimulate these
regions, the effects of stimulation were assessed by recording the lower-limb root mean square amplitude (RMS) and cycling
performance. Results: 1) There were significant correlations between cycling time and FC1h,FC2h,C1h and C2h in motor cortex;
2) after multifocal tDCS, heart rate significantly decreased compared with before stimulation, while mechanical work and cycling
speed increased compared with Sham; 3) during the propulsion phase, RMS of the rectus femoris, vastus medialis (VM), vastus
lateralis, and tibialis anterior decreased following multifocal tDCS compared to pre-stimulation levels, while RMS of the biceps
femoris showed significant lower activation compared with Sham; during the pulling phase, RMS of the biceps femoris significantly
decreased following multifocal tDCS, while compared with Sham group, the RMS of vastus medialis showed significantly higher
activation and the RMS of gastrocnemius lateralis showed significantly lower activation. Conclusions: Multifocal tDCS specifically
activating the motor cortex improves cycling endurance performance and enhances adaptability to training regime, indicating its
effectiveness as an augmentation method to increase endurance exercise performance.

Keywords: functioning near-infrared spectroscopy; transcranial direct current stimulation; cycling, cortical activation; endurance

performance
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