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HWE W2 &%K(PD)AGKRT LAY ZBITHAER, EBZAKEWEFHERPIFZHEKRAFAE, Z2ME
AR (DCS) A —FF LA MAY ZIFIER R, EREPDEBEFHRE FHAR TS AmARFRL TR
TR AR R —FBRAHANGET R, BT PDERG SR LR AR o9 5 %
P, TR S A KR R IR RIS A AR B, (DCSEPD A P8I R AA 45 %, BB # % L% —4F
Ao ABFR A DCS £ PD B ZFT 4 A o9 dl g de S 3h 174238, £ & 0.3 M1 R | H 4Mul A7 41+ K (DLPEC) | /)
Jisi o 5 B 32 5 K & X (SMA) 5 Rl ¥e 5 £ PD BB P69 A . M1 K & A M DLPFC X2 % L85 tDCS [a 4%
S5 R Se B (DCS 25 JT BT JE A, RDECTR 2 >1 mA, 42 20 min &R EAF . (DCS A T LT VAR
KAk ) AL A BB E I R B kAT, AR R FRA LR AR %, 82 5 R E L R M B, R LR £ F
BK, R DOCS A% (3o i BE FEE REF)R—8, T—FEFFRAPD REEIR 6 47 E
DCS F E#HF R o

KR AR M AR R R e S B g R R IR E SRR

M 4 %R (Parkinson’s disease, PD )& & UL Wi df
KB 2R AT IR . PD Y B BRARRAE R
T I B T - SR A [ 22 T e e 2 e AT
& B2 PD BLAR &0 R AT AN BT . PD
PRAE AR AL 45 3z Bl i R AR iz gk, Kbz iR
% AR PERR WL RN RS R PD A G
i R R Y 4 K 3 0E ; AR 12 B bR A 4 A AR
B DA B HTAR A A T L PD AR G DK =
R BEE B IE I, PD A SCRE IR £ W T, ™
R B AR AR AR TR

PD (W1l RAEAR I A 2 HF | G figp LR AR A A 5 22
ZE PSRBT T % . HATZ IR T 2 E 8
HIT A BRI T DLk PD R 2 AP Ui
B, L BRI ) R D, TR, £ B

Hi 18 (transcranial direct current stimulation , tDCS) 45
OO PR 2 8 45 5 AR AE PD JE & 1A Ok sz 5]
K IDCSHERARR AR IR A, FZHT
PAT B R %A, tDCS B HIESE X PD SR
(132 SE RN EE 2 S e R A AR A . (H AN
r] 2 A R0 0 RS A H I R E g — SRR
AHFFE R tDCS 7E PD JE 52 AH S D s AT 2538
PUI ) (DCS 7 PD BRE BN S
1 tDCS#Eik

tDCS J& —FP7E Sk Bz 35 100t fin AR i B2 3 R ok
AT KM R 2= 24 A PE R HOR T iDCS AN 2577 4k
SIAE AL, 32 SR FH 2 5 A 28 o0 4t MR i 2
H A7 25 B T SRR AR Ak CHRGER: T v A AR G Tl 28 1
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IR T A5+ A [ SRR 5 20 P P SRR 3 A Y < R B A v 1 1

D) MSEELAYS . ZEADCSIRYT o # v, sl A 99 FH
PR 38 P I B A AR B AR R R e 22 TR A Tl 58 1 B
HL YA 21, H IR Rl 28 20 2 2 ) A AR ELAE P 5 | kR 40
BRMSATTER AL . —BOR L, B T i U &
A B AR A PR A BEAR T b 22 20 440 e J &
A B oA R

tDCS JP AT LA 5 B 2 24, b ™ A B 2054
IR RN eDCS 77 A 8 555 H, Y T LA 3
V5 BJE AN B T 2 2000 22 o i S R v o7 ) 3022
RIHTT4A M. BT I, BRI tDCS Hil P 2203 fin
T RIOR O 22 HZUR A 1 L R I s 3hids Kk LAz
(motor evoked potential , MEP )38 fig B f2. 38 i1, 17 BH A%
tDCS MEP P i I 2N B, 705 o |, IX Rl %
PEBUR AT AEREIT 1 R LA i SR s A
25 ] SRR 5 RSOV, XA S 0 ] BE U AL TR 28 58 fik
F R ik, R A TR R U . AR AT RE S K
Fisf 72 34 5% (long—term potentiation, LTP) F1 4 s 2 1)
il (long—term depression, LTD ) A — & H:[7] (R R4
BLAE S A i 85 B 1 KPR A N=-F D R A&
fi? (N-Methyl-D-aspartic acid, NMDA ) 32 & L1 JZ f€
R AR ZIANZ 5 R, 2R 2k
i S R AR RE S S W25 T IDCS BT
JEBERON , Horh A3 R FR G o8 L 2 5 5 ik
AT B AR Ak 1 2 fih NMDA 32 4 45 Bt 7510 BEL BT )
tDCS JG RONLTH 1. oAb A7 8 ) S i 5% s
tDCS B A WY At SOR AT B2 i 1 A /£
NS AN/ G SR

2 tDCS AR =7 PD RE HHI M A

tDCS 2 5 T AN ] DXl 17 Joy 35 2% v 14 72 Ak
SN AP B AE T Bl 2800 S TS AR X
Fyph e iR AL SE AR IR . i
T PD GEAR Y 22 B M R0 B4R AL ) 9 52 2k, T
UL o 8 22 A IR X0k £ i D RE I &2, DAL Ut
tDCS YR AT LIAT Z2 07587 1DCS £F PD HEA
) S e 2 B G ML X 1AM R A5 X (dor-
sal lateral prefrontal cortex, DLPFC) . /)M i #1 % Bl iz
B 7 JZ X (supplementary motor area, SMA )55 .
2.1 M1 DRI A PD B e AL v

M1 X2 DCS HI T 23 12 2l D RE B R
Moo WFEFRBL, AN PD BAE M1 X Ak 2 kA
U FERE T XA TR 22 L e REAR 2 AT BE Al i
2T PR 2 I, LIRS P sk - Ee i - 1 2 17
PSS o tDCS AT LLIE A 2 Ay Je J2 ik — 20 3 15X

FRARAZAL ], T 532 2h DR ™ . (DCSFE M1 X
(9 FH AT AR 5 PD AR a8 sh SR PR, i i 2
DX B R T DA S R 2T 3 % Y el AR, BT 24 AE
FE RS T XY T RE BE A, Uk 4R PD iz Bh E R
YOTNUENGNIT %2124 60 44 PD B3R 340, 73 51
$52 tDCS PHAL J38 «DCS BHAR 3138 5 Wy 3a Y7 L FH
W tDCS BRI S P BEIA YT, PHAR SR A 6 F R
J 32 B Bz 2 DX A e s 0 o, BRI H A B i A
ME 2%, B 38 B2 2 mA, B35 A] 30 min, & & VAT
3 L2 8 3BT SR AT K R
s BT 8 JBUE , LA B SCRAT SR A (BB 58 0 R AIE
SLHR AR YT R PD SR D A M el BA A YT
B TR E - R T 8 IR i PD AT
VR B w7 R A A N 2 DM 1
RERFTDCS B A FI T PD B H B, BERET-
TA %525 24 44 PD 55 M1 X ZE 17 BH#K tDCS $]35%
A3 SEE T 3 R RIBT 58 0 1.2 mA AR, gz
3YIARYT , BRER BB 2 J , W 4 1 o, S5 00 e
A2 M1 X PHAR tDCS 7T 035 PD HE XA LT 0 4
P, H 2 mA WAL T 1 mA.

A BEHLAS SN BRAF R WI AR 2 DCS X PD (3
T ERZESHIIRER RN, K 10 44 PD 10 44
A% VC D Y fRE BN 23 03552 2 IR BB AT 55, Rl 45
T tDCS AL Jl 38 25 ) M1 X, 558 5 2 mA , YA Y7 I 1]
20 min, WFFR A5 WoR , 5 BRI L, PD 7
B DCS H B B A L BRAS R  D  iX
PERADCS X L R4 BAEM A A s 4, IF Aok
TF & o5 VR 245 FR G 32 B 6 A5 1Y) i Bl IR T B AR
P2 BT PD AKX FRAE IR 0T BE -5 2F= 3k 7] 2 i 1) 1
BE2 SRS o PR tDCS 19 2 2K M1 X
F J2 245 e m 0 o B A tDCS PRI A7 B8/ M1 X
2O PR AT Lok PD B R 1 R ISR 5T
TE 24 M1 X AL FH T B L BH R DR 38, 45
U S BHAR tDCS N FH T 32 52 I 32 K M1 X AT
tDCS I F T 32 52 m e /N M1 IX B, b E s fg Y
AR, LA RS R B aDCS % M1 X AT e
3 PD B WA BB HIA LGS sh TiRE , 2k
A O TR M X3 O 65 B A IR T Rl RE S Xt
PD B 12 shE R A AT TR
2.2 DLPFC I v fE PD B4 HeA it v
2.2.1 (DCSHI# DLPFC A Bh Tk 3% PD & iz 3l
ifie  INEITIHE RS2 PD &% WL HEE BhRek 2
— P NHITIRE T R PD B AR i MR RILE
A= R BR R B w LI SR R 2 — 8 PD R A AR TA
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FEE 2 20234 533 % 524

I RE B A R i) BB R T 22 B MR Y T B
SRR B R AT > . DLPRC #1A
g NZEHAT I RE Y o X s, PD SR T AR IO A2 36
FEEEHATIIREZ A L, Ik, tDCS Hli#%
DLPFC AI GEXF PD Ht 3 TAEICIZ 4 F A B AE .
BOGGIO Z£"'%} 18 #41] PD 1 # # 17 DLPFC X tDCS
FIPE M1 X eDCS H 38 5% 2 st tDCS Hill 3, UF S FH Ak
tDCS XF PD & TAEICIZAE B . b4k, PD &
FHIBFEZ T 1.2 mA 2RS35 A )3, 25 3R B os
X} DLPFC #1472 mA BH#% tDCS Ji7 , PD 3% TAEiC1Z
8 ) W kst LA R SR R R AR I 2
HIFSEIAL T 220 DCS BN PD % iy 1
R . LAWRENCE Z85V%) PD & A TN 25 45
A tDCS, 323 1Y RO A5 ok 220N DLPEFC, HL 37 54
B 1.5 mA, 45 min/¥K, 3 K/ WF 58 45 5 7 BHAR )
WMAFERATIIRE B TARIEIZ Fil  H & A&
T3 AR T o iy TR AR A S S S . MANENTT %5
TE 122 D6 BB 9 ol 22 (91 PD SRR B 4 2 4, o7
14532 (DCS IR A LA FYI 2R A B iDCS
B AALA AN 25 (DCS Ty % hy AR )38
ZEM DLPEC, H 5 2 mA , 3742 25 min/IK, 55 )8 1%
SEF5 d, IeRpeE T 2 S WA a5 SR L B, tDCS
B AT BN ZR ] 32 5 PD & A HTRE
S W E, X R RORFREE T 34 H . I, Bk
tDCS H3# DLPFC 7 B /2 203% PD fR A HI DI B8 18T
M

2.2.2 tDCSHI# DLPFCA By F i3 PD B F 2 5h 3y
it BR 7 WLELDCS #ili#% DLPFC X} PD AF iz sh5ie Ik
R, DLPFC X AR 8% h H WLEE X PD iz gl i fk 14
S AR BoR RS s RE IR S5 s sEIR
P72 ST 55 AT A AT fg , I B 53 DLPFC
P LATTARI 2 1 IFHAL WUH 38 X,
T BB ST R, X 17 6 PD R AT «DCS Y,
FH A & T 22l DLPFC X, [ A% 2 X i 0 AIE |-
3 R B 2 mA R 5 B 2 Fb 36
6] 20 min, 2 YK T 75 (8] B& 48 h VE BRI, 1677 13k
Je BRZITEAR 25 5 R, 5L RAYT LR, BHAR 33
NN FEEL  Berg V-7 1t 6 AT 738 UK B
Y90 B2 . PUTZOLU %57 %t 21 44 PD B 34 it
FTBEHL OUE AL IR XF BRI, 40 by B 38 4 Rl
WA, BAAR 8 2500 DLPFC X, #8F 1.5 mA , JRI 7t
5] 20 min , A58 25 5 A B, ECRI A o] DA Bk 35 ZR 25 45
A PD B 1Y 5 R R A R B, X $E R «DCS F] DAAE
= AU 55 AT — P B P ik . MISHRA 4605
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X} 20 44 49~77 % PD B3 N FH DCS #EATREHL N H
TR IR 5T, FHAR B T Z2 00 DLPFC , H 37 58 B
2 mA BCZ BRI IR YT I E] 30 min, B 5T 3R B BH K
tDCS I 1 T2 DLPFC B, 7] DL gk 3% PD i 3% ST
55 2 FINHUT 55 £ B, H. tDCS %500 76 il 3 5 1k
15 min Ji5 ik B AH , 22 0 RUE 55 25 25 19 ol 325 AT RE 2
i T BEA tDCS XN B Be AR HEVE R o DA BAFSE
2k WK 1DCS K ¥ 22 ) DLPFC 7 L2k 3% PD f #
A, UHEIUT S SRR
2.3 /DRI AT PD SR RSP v

FHHEFE AN , FHA tDCS F 38 /I 7T LA gt
R NMEFNWZSEE ) . ST PD i B A H
/N2 2 BHAR tDCS AT gt HAT 23 PD & 12 5
IRERITE S, WORKMAN 25404735 2 .4 mA P
tDCS ]38 /N R , J90 384 B 1] 20 min, 45 5 7R 2 mA B
YR 0% PD BB 1545, 1 4 mA tDCS
s B2 23 17 PD B FAF D HE . LIMA DE AL-
BUQUERQUE &&“ HEAT T 1 TR AL AUH 42 8%
XTHEAIFFE L 22 5] PD £8 35 4 53 B 21 /i tDCS 21 Fi s
Sk A ZE L /NI D CS 4352 1 VR FL I EE 2 mA,
FREEIHA] 25 min B H3 , 25 52 W /N (D CS BV 255
NI A REHE 5 PD B AT IhRE A L iz sh Mg .
HT B8RP AE PD R o H /N i M1 RS
PRZETT (0 T A 38 SRS AEAE ) 12 B D BB R AT, BRLIK
A R LIS R iE sh R AR L . Bk, BRI tDCS
/N R PD (132 I R AT B D (HL R /)N
ki 7 o 2 R s A0S ) T B H R K /NI T RE 2
ST PD AR LR R IR A RO
2.4 SMA IR SU1E PD A RHES I W H

iz R e L RiE s gEg , 5 A Fisdh
DA O LA B (] 338 Jin Az 2l e R el R i
HOX —FFE R B shIR BN R AR 2T
() 22 TR RE D REBR A 5 L Y, 25 S BRI Bz )2 v e
XA ML RN SMA X 18 100 ) ol 4 76 AN A2, SMA B
EMa IR SR R Rt RA
e SADLER 255 7E 1 HBEHL W 28 X 2208
X BERAE ST A, X 13451 PD SR HEAT (DCS il , B B
T SMA X, 43 4 ) 34055 B 1 mA IR 003888 32 2 Fh
TAIT I E] 10 min, 2 T HE B 7 dVE Ve, iR
7 1 e BDZIVEAR 485 S 22 B FHAR tDCS (1407 FH AT 4
= PDRE FBGE S PAT . A, AR R
PLSMA GG FERE RS PD U RS54 S0 AW
BLIAT OGH . SMA Bk R 2E & A sh AR 4R T
iz s R 5 S EEE o 7E PD 3, SMA



IR T A5+ A [ SRR 5 20 P P SRR 3 A Y < R B A v 1 1

Tt 48 il 28 4 KA 25 0 v i Az 3 X 8k 2 18] G ) ik
PRSI, BHB DCS £ 1] fE A i SMA A9 ThAE , A
AR HE 25 S Th REJS 307 LU 2517 37 FH SMA BH %
tDCS - A M3 PD B E IR ZE L DCS A i
7 BN AT BB 5 S AR 1 mA FEL 3 58 98
10 min, I H & 78 £ 385 25 10 RS T I 42 A DG 45 )5
FEPRAT
2.5 ZHELIARIAE PD B RES P R A

PD B8 RN KA IR 22 22 B 2R 259, I 0
o LS s 4512 sh I KREY . FERRUCCI A
FE 130 Bl L AE S22 8 0k BA G 56 vh xF o f41) PD FR 2 it
A7 FEAR 1D CS 0] 55 8 22 Jk r, 3 384, 5 B AR FL M - 40
SR TR AN M X, H R BN 2.0 mA
1 20 min, HELERNPLS d, 2 FP ARG T )66 201
1A H L 855 BoR B DCS 7] & & 0% PD & 54—
A 4> 2595 1F F B 226 4 3B 4> (unified—Parkinson’s
disease rating scale— IV , UPDRS-IV ) 543, 45 I bff
FEREAR TN B ) A 45 5 7R 78 /N Fn M1 X [A]
IR 2L 0 5 d BHAR tDCS H198 Al %5 - b 2k 3% PD R
HR AT Z B 5 R0 5 ahiE . DR R FH K
tDCS JHCE 7E fiH TS A R0 PD 2B ik,
T R A 1 E AR e Rk — DXk, mT L TR] s
XU M1 FTSMA X, 5 il 20 25 0% K2 )23 DX 3 Al
B, BRI Ik ] R 5 2 LA SR 35 ke T B2 2 2 A e R ek
FA AT, DA SILVA ZESUH] L 50 2 2 mA, F5
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PR A TC B R I R B A, BAT HRE R AR # . M1
X K A2 DLPFC X J2& 5 UL A tDCS BB 475 1 ] 3%
B DCS IR YT B 01 R TF 3 0 B0 > 1 mA LR

220 min FORFAF . (DCS AEIARYT I IE AT L2l fif
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Application of Different Stimulation Targets in the Rehabilitation of Parkinson’s Disease
Mediated by Transcranial Direct Current Stimulation
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ABSTRACT Parkinson's disease (PD) is a common clinical neurodegenerative disease with characteristics of numerus motor and
non-motor symptoms. Transcranial direct current stimulation (tDCS) is a non-invasive brain stimulation method which is considered
as a promising treatment method and has shown clinical efficacies in improving bradykinesia, balance function, gait and cognitive
function of PD patients. Functional recovery can be promoted by modulating multiple brain regions due to the diversity of PD symp-
toms and complexity of its pathophysiological mechanisms. Although there are lots of tDCS treatment protocols, a uniform standard
is undefined. In this review, we summarized the stimulation targets used by tDCS in PD rehabilitation, which include primary motor
cortex (M1), dorsal lateral prefrontal cortex (DLPFC), cerebellum and supplementary motor area (SMA). The M1 region and the left
DLPFC region are common targets of anodic excitatory stimulation of tDCS. PD patients could benefit a lot when tDCS treatment
was applied at "on" period with a stimulation intensity >1 mA, lasting for 20 min. It can be used alone or in combination with other
rehabilitation methods. The research results differed because most studies explored single stimulation effect and there were lack of
studies on the effects of repeated stimulation. Moreover, the parameters (targeting area, intensity, duration, frequency, etc.) of tDCS
are inconsistent. Future studies on standardized tDCS protocols in treating different symptoms of PD are necessary.

KEY WORDS Parkinson's disease; transcranial direct current stimulation; stimulation target; motor symptoms; non-motor symp-
toms
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