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Abstract

Objective:To investigate the effects of acupuncture at Quchi(LI11) and Waiguan(SJ5) acupoints on the bilateral-
ized motor cortex(M1) excitability in healthy volunteers.

Method:Eighteen subjects were randomly divided into acupuncture group(n=9) or sham acupuncture group(n=9)
with random number table method. Motor evoked potential(MEP) amplitudes induced by transcranial magnetic
stimulation(TMS) over the bilateralized M1 in resting conditions were measured at the ‘Before’ (15min before
acupuncture), ‘In’ (30min with the needle in situ) and ‘After’ (30min after the needle removal) phases, at 30
second intervals.

Result:(DCompared with before acupuncture, MEP amplitudes for the site contralateral to the acupuncture were
significantly depressed when the needle in situ(P<0.01), while MEP amplitudes for the ipsilateral site were fa-
cilitated(P<0.01), MEP amplitudes for the bilateral were facilitated after the needle removal(P<0.01). 2)Com-
pared with before acupuncture, there was no significant change with the sham needling group.

Conclusion: Acupuncture with single Quchi(LI11) and Waiguan(SJS) acupoints could modulate the excitability of
the bilateralized M1 in the time-dependent manner for the healthy volunteer.

Author's address Rehabilitation Medicine College of Fujian University of Traditional Chinese Medicine, Fu-
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Key word acupuncture; acupoints; excitability; motor cortex; time-dependent

DO

LG

1

sty

288

1:10.3969/j.issn.1001-1242.2020.03.007
Wi H R B ARF LT H (81171863)
TR R S 2 R A e e AR L, 3501225 2 HHETT KM BE (HIILEE 25~ et g s 2 ) s 3 e

—AEH R IMER, Lo AL AR BRI ks H #9:2018-07-03

www.rehabi.com.cn



FHAEEGES 1L 20004 5535% 453 0]

B R H A 45 5 2 e A R o 2 —
TEH E BT 2 B SR TR SR 97 & R £ 4
A—TZAEM Py, Bk 2 By ih RIREIESE, £
TR 28 R GeBe s Th A BRRAE AU AE R —Fh
A IR ILY, HIEALE H AT AN 2 . A
PRI ZE B, I AT RE R0 2 9855 Rz B, 520
P2 AT SR A28 R G Ab S ) ST Bl 28 PR ik E 2
RREBR I DX %) Sy B T A

2% i g H) 3% (transcranial magnetic  stimula-
tion, TMS)#&AE T —FhAGIN J5 32 , A3 ATAT LATE
W W BRI HEA T G AN AN LA 1 i1 e v
Weh RGEIVEN . AR, FIH TMS B9AS [
I 5 AT DA I 1) 9% iz Bl K7 i (primary  motor
cortex, M1)X%AxtEN, ARIA A TMS Z5H T 5%
R o 24t ek A%, TMS 1753 1932 80115 & FL AL % I
(motor evoked potential, MEP) AR AB R h JZ
BT 26 pv Pk A el AR, SRR T R B RE R A A R
R fiph 1 32 1 5 YR 55 M A5 R o

FIHACA IR, 8 TMS K32 80 Bz %A PR
W IE FAILEI A BT A /D i B 5% 2 BH A7
B RE B PR 45 B B av A , B O R E AR R S
P, HOSUI A 178 A A — 20 A B (AR AN TR
FRET I ) A AN Rls2 e o (H S5 2 X ) B8 B s i gk
Ji B LA B[] S5 FRDREE , Sl /DAl i 4
FATIT R 5T 512 3 Je B A P AR A R LR
HEA sh LA 1L TR P OBUIZ 3 K2 Jo 24 PR )
TEATE L

NN A 1]t N 8 4t 922 O VA VAN P [V |
Tz G bR S RE AT ph 22 RGP IR
7, HAROE B IR R S s i 58 e S22, {3
YEFIBLIR H AT A BIH

DRI, A 5 40U X (i e 32 1, e E it v Ak
Ko A TMS i 7 3 W R RIT | B B ek
BEJE AU M1 X MEP 8 A2 A0 AE 000 , 2835 5l /AL
BRSO RUN M1 DX R BT %A P (A s

1 #Rl5HZE
1.1 BEFEbRUE
111 ARRHE: OF R T Q4FERS 18—40 % ;5
URA R ;s ARV Pt £, R T At i Bz ;B

R IEAT i 28 R RIR YT 3 @150 B 7 PR AE T AR
A, B STE (R R B %57 () ; D
I & IR
112 HEBRARAE : O F T Q4FEH > 40 & 5k < 18
2 A R RTT 400 @R i Eh , 4T
i) 7T 5 X o) Bk 5 P e A i S R AR R
AR RARREL & s ORI A & m ik s (s
T V) ;s Ot LI e A £&81;@
WM, AR R A58 B AN R
1.2 — ekt

VEHL 2017 4E 1 F—2017 4 12 H A I8 520919
CEE 24 B AR 2 A 13 81, 3R T RN s B pf 22 5
P B 55 AR S B, gl A 18 41 i B 37 i
o 2 A L b B 22 E B b s e T
KRN = B 12 B 2% 51 2 it o (42 B A7 4L 5 2014001-
2) o 58 U & O A b I R W O M G
5 ChiCTR-IPR-17010490) .,

[FERTEOE SPNEE2 € I i e
BRI EEEEZSF(P>0.05), LE1,

Fz1 WA—MRERLR (wks)
— et FHRIZ (n=9)  PHEFRIZL(n=9) o P
AR () 23.78+1.86 23.89+1.60  -0.045 0.965
Arfik}:']utzi
5 6 4
5’y 3 5
ZHENKFGE)Y  13.11£0.39 13334041  -0.394 0.651

VDR AL R (el s QX T BCPE R R e -
1.3 THimk

PEA M AR5, fh (LD 1), 2 7E
iR Y RSE RSt SR 7 SE RS e ey A | VY S S
(ST 5), ity REs b2, KB SEeE e .
131 EFSIL (B R AL, T SR L R
T, AR E  0.5—1 . &S 174848 (120
W/min) , $&5% (180°, 120 YX/min) , FRIFFF R (Z A&
VA PRIFRIKIREE)
1.3.2 POEFHIL - i FHAR AT (Asia-med, FEE ) . PhET
SR VR A [RIAET H2  PR T s, 7 s R 4
I, Bz Jok 2 i SRR [, O B IR 1, 5
EFRATR . ER RS TS D E 4 22 i S A
TBYT B A, 3B L T AR BT R E . DL 1
1.4 REmRAR

www.rehabi.com.cn 289



Chinese Journal of Rehabilitation Medicine, Mar. 2020, Vol. 35, No.3

BE1 sl R pystRiEs

B |0 @ @

/D

T : (A B)PBEFHIE; (O) LI
VB 2 51 B 53 TR0 5 4 05 5  BAY B1 5 6 FTRYEH5 7 ik

141 BF IO CZ2 M0 IR ) ML DX 2% A P i G N
EERIZE DR 20 22 303 o0 ) 42 22 ) D B ) T
i, FAHRIET 15min . B EF B 30min 4451 5 20min,
FrRLL(f F TMS 600 X001 M1 X MEP % i (£ 30s 1
W), T L R T4 1 B AR A D 5 3 53 B AV %
TR UEAT 2 YR, AUk FH B 24 80min.

1.4.2 Gl [FION A D0 R ) ML DXy P A s )
[ bR I 7 o TRIBE 1 IR I s ek [0 M1 X
B2 I %A PR AR s e IR B s 2800y 5 RS i T4 o
1.5 TMS-MEP A5

151  MER TAE: O E (Keypoint 'V 5.05)
55 2 p g R A (IR B 48, iDL ) o 2 R U8 U 3
20Hz—10KHz, #4 %5 10K, 25 0] LLZE L B HLES o
ItAE, SR Z Ja A TR i . @ IRETE—A~
L s 18] A RN, BRI S 76 A 5T a1
S 5 /N 1 a7 e Sl R 10 = & e s R
BEREAER . QA B B E A - Ag/Ag-
Cl DAY 14 F MR, 0 3% MR S R 2 — i (R AL
(first dorsal interosseous muscle, FDI)JLiE , &%
HEL A B 0 Srt AP 8 2em )2 o it P UL I
O SRR R PR PR A i H A O 4 R4 (F 4
10ms/D, R 50puV/D) .

1.5.2  TMS IS B9 E N - FH EEG 10-20 R4 5E
A7 77 2B i K s T ) (487 ALk
B Sy (SRR 450) I E PRI
Sem KRR HHS, , 65 50% e R o o
T £ 0.1 Hz, P4 LR B 0 8, $R 8 LR/ MY
SRR 8 7= A A5 K MEEP g (A 57 B, SR i 5 28

290  www.rehabi.com.cn

PEF AR, DA RS B A 115 , 1A B4 FDITZ
Jis Bl 1 o
1.5.3  [&E AR FDLEZ Stz sl J , (R Aol ik
AN SR = LR R, T U O S O e Y, R
B DR [ 2 Al B Jois 3 s RS st U S AN
1.5.4 #5255 & i BE A #f 5E - 76 FDLZ 3
R, H S50% A A i T R B AR 0.1Hz, 15 42
10 /™ S35, 2% T o ATl - vy R e i 4 58 (B
PRI el R 5% ), [RIAE SR MEP iR, -
B 10 Al e 8 2= /07" A= 54> MEP I I =50V
(R RIS , T3 Ry i 38 85 R L A BRI
1.6 MRS

MEP i < AL 30 1 L BB I JEH R MEP i
R R AR AR A LR LS RS R T Ak () S
17 Git2aobr

T SEsRASE AT 15min B 3422 30 4> MEP % 1%
(RS- X AE, BTSRRI L BE BRI BT S 10 S B TS MEP
PR IIBE LA Y08, IrAs Fe (B MEP 31 L ) i#F
EmE2 L ER

Bda H STATA(14.0, HHE T R MBI 481 T
AbFE T ERER S bR 22 R KR, 43 He
BCET AN AL OB J LB T B R 3k S MEP
P AR A ) 25 57, 45 A S5 50 ) L AR T PR R 26
5 255301 o

2 H#R

£ R A AT 3 BUI MEP 3% 1R (1) A8 4k, L3
2. PHZH BR BT RDSUI MEP iR i 22 4k, WL 3.
3 2E BA F ISR 00X ) MEP 9% 8 19 A8k . 2 3k &
Je EERDSUN MEP i@ i A2 4k, L3 40 BT ZH 4T
I BA BT BB S A RDBUI MEP iR i 22 £k, DL 3R
5o PREFRIZEIEEET B ERBT BREN IS ETRIDSUIN MEP
BRI, W6,

3 it

IR 2 PR R R 3 3 R
RHIATT . T TFIIKIAZM 4 5836
ARV T TN S S [T
B BB R 26T BT, T
E A T P S B 00 R R o i PR 4



FHAEEGES 1L 20004 5535% 453 0]

F2 FEBEEINM MEP EiELL (xs)

2115
T IZH DR HIZH
HEEE X 1.00+0.049" 1.00:£0.048
EH T 1.00+0.049" 1.00:£0.048

T GO IZH L EEDP>0.05

*®3 FABHEERIXM. EMNMEPKELE  (vks)

a5 oAl [
_ BI% MEPUWIRLL (% MEPuIRH
BRI 9 0.91+0.142" 8 1.31+0.409"
R RN 9 0.97+0.041% 9 0.97+0.043%

T SRR, DA HIZE Feis:(DP < 0.01 5 5 HEET 1T F4:@P>0.05
*4 WAEKEHRIXM.EMMEPEIEEE  (xts)

1) il [l
B Bk MEPJRIRE % MEP iR
AR 9 1.22+0.357% 8 1.26+0.279”
PhET L 9 0.97+0.051? 9 1.00:£0.043?

T S HEEET SR A DP < 0.01 5 5 35 RT L #:@P>0.05
£5 SHRIEHESTET. B B E RN MEP EIELE (xts)

el [=]fi)
biigan:i) 1.00+0.049 1.00+0.093
FAEFIT 0.91+0.142% 1.31£0.409"

WAE 1.2240.357 1.26+0.279"

TE: ST L, DP < 0.01

®6 THETRIBHSET, BER IR RN MEP EIELL (vEs)

XA [ ]
piiwili} 1.0040.048 1.00+0.048
BRIt 0.97+0.041" 0.97+0.043"
WG 0.97+0.051" 1.01+0.043"

TE: SRR LA, DP>0.05

B o A2 7)) IR B A% AT
ARH A (e a4 %) 3k i F R, F
2R SRR, e FE IR AT - (BF R KSR
Per KRBT R AP Fh RUBERR , ASBEJE AT, FRIR A
REEW, Hhe.”

TRk SCHRHRE Tt A G R I RE A 2l v A
R BGEsh I RE . T S 5E 1 TCD WK,
B b O SRR B BRI AT R 43 51
BT SHTAR b, 34308 e U IS et A st ik
WHA BRI . Lo 2B, £ =ERE R
it K = BH A AT R i g I AR 78 /N BRLIfL 775 TC
TG.LDL - C, J & HDL — C", #6187 A= 219 i ifi.
AU (BOLD) g LR 12 5 AR (AMRI) , i

SEELAT RSP ABRETRIFR I KA R i DX A8
N A GiBURER AW E) SN 3 W IEIE SAN
[FLRAS 4 BG40 RS HE oA & B, ELEHJT BAS
DX/ 552 XI5 BTG e, 3 A A P e/ N
W NSRS R E 8 BT R B T8
- BAS JE A - Iz sl B E Mk X, 45 2 5z 5
(R A MIRE P AL, X P E T AR5 CRT IR YT E i
T, PR AR o 5K STEESE ] PET N 21 E A
BERBEAT T EH RSN TR BN PRI AR o 1t
F5E K FH PET A6 5 1% 1 b o HE WL L il 1 S
SR RIS G B RERIE , 50 R FUE
AR 5RT A I rr oK, 3 T2 2R AR A 2 Rl
- G (8] B AN XTSRRI T AT RIS
SRR - T RIS ST CRESE /NIRR )
BB, X UL ST CRERS IR YT OB -

ASBEFEET RSP S , (] T™MS B 57k
R E B R ZH B B At a0 O MEP 5 8 75 B B 24
10min B FFAIG , 35-25224 10min Ji5 328347 [0l 2 BRI RTK
-, H MEP 1 HE -S4 {E A R AT R A, 321
BA B IH 00T 000 B 5 P 52 5 i et ] 0
MEP % @ £EE 51 )5 W MEP S sk b -8 L 472224
20min #f [l i 2 HEAT AT ACE , H MEP S0 HoF- 35 {H
BB RT3 vy o RS AR A [F] A MEP
WM SRS 25 Thm , o B B AP vy L (H
X 4R 25 1 24 1 Smin B[R] 3461 30 Ji K
R FF2E 2 10min 5 R B EFRIFTKF- o XAEER
BT, BB R RT LS R XU M1 X422,
AR AT S — B ], ELXSUIN Bz A e A 284k
IKFFFA—EL, Z R LRI AR5 A
WL RIE N

Yew S5 Ul A TMS (IE s/ R L 62 22
MG AR EE A 2min ST 5 B B A PRI AR AL , A BUXT
/N TR JULPA MEP SR AR, [F) 00 /M5 S LA MEP
T A4 R B E A 2 P 22 5 5 RIS H S S A
R B Fpf 2 S SRRl ige L oA 2z,
PO AT RN AR B % ey 1 32 2k e A
BHEEACE o BRFAT TR, SRS — Ul TMS A
DIRESEET RN TR S5 5RUESE T A0S ] B2 5%
AEA R Yew S UESE T BV AT Z 5, BT
B SO K rT S PEAT AT S . LS SRR ] < is 3y

www.rehabi.com.cn 291



Chinese Journal of Rehabilitation Medicine, Mar. 2020, Vol. 35, No.3

JZ 5t X 1 X (motor map sizes) , 5.0y 34 A &
SCVERIA B H RO AT AR A, uE B A VE R AE
oyl v NS | XS ok o I AR RS a g B A
TGO T , Widliz sh R(E I A BB 25 5%, iz 8 iz
o X AR B U A 22 5. 2, IRl ATBA 2003 4E AT
FEAR LY, X 2 R IR R A R0 A SR —3 L H
ANTR] AT S A BT B 07 o Ay 1k A A AN TR ek
A58 = AR E R SRl A I S e . SRR |
P %1 Smin BsF MEP U5 Il A7 %4 85 00 REAI , DA E i 2 ¥8
Bt 5 F1 10min B 2 X AR, 7R 3% AT e Al 5 | i
(AP SN AT T R o A P05 i B o 2 A B
£F 2/ 10min Ji5 , H MEP P IR & A= T Fp8eik 78, 7t
HaT 5228 15min 2 )5 , Db & 30 241 7E B8 41 15min
B MEP U M5 B AT 2028, AT IR ZE R 5 ph i
A K, HLoE R S AT LS RS R o AT 3 e A el
Af o RV, B SR A IR BT T R g g by
H R

Maiolic &t — 200 5% T4l ERCTF—H T
JH BHBZ S5 5 Rl B 0 24 v Pk B vl SR () A8 4k, 45
FG 7R 7 B B Smin N K 5% A 1, 10min 5
B %ty A B ol A T 4R 4R S S 15min,
IR < B — 38 0 LT ROAT LA A
FREE PR S 1Y, o7 B 1 7 1, 45 20 B[] A et g Jee )
WA, X RRIHOR 8 5 R HGE 3l K T A% 3 [ 2%
PR AR, HAT B 3 22 55 50— BT R A
it T DA™ A A i) b R AL R KT 1 38 8l iz T DX
MEP Ui & A= A8 Ak 5 55 =, &1 R 55 LA % Pk ]
DIRFEE— Bt A, R mT DL R it 42 R 45
LTP A ¥R R AR AR o W58 A R il - B A o ]
A 32 30 o Bz JER I 0 S sz s UL PR O™ 2 T
AT DA = B B , B 5 AT S R A R
77 A LTP 8 LTD By 258, HAKRRY AL AT g2 4t i
7R S5 R TED A 28 G I 2% T D BER AR SR 5 [R] A
IR AT B R T 7 R S 5 EORn 22 i (B 4 4
L) B S Byt R A — 35, FAR AT

Zunhammer 55755 — R B T H TMS 24
MT. iz 3 & {8 (active motor threshold, aMT) .
cSP . SICUFNICF VAL BT HIVE T , 25 R 3R 0 - (Rl Dol
2 PR, BRI AT A5 R /NG tMT 97 5 , aMT .
CSP . SICI F1 ICF #B U A Wl i (925 4k o tMT Sl T

292 www.rehabi.com.cn

FEA 7 T IS S L Tl B R 24t B 5 2 B
fib %A PR R FE B B Ak 22 Rl mT AR A %4
SBETR A RIXHE 3l B2 A W L 9 SRR
TR R A BRIV

Yang %5 WIF 5% WL T £ i J5 BUI MEP 38 i 119
ARG I , 45 AR MEP 35 MR 228 i oM T 3G A8
ko ZHPRAFES O UESE T MEP Y i 32 %237 31| 58
il LA A MR I A AR AR AR, Z RIS 2, SRR T
SRR DA 3 5 0 o 2 5 ik 10 XA e, DTG 3811 Bz
Mt

AR 20T REMAHL A P LE e 7

A JE 5 | P S v AR A a8 ) S e
2B A AR T LAS | R e PR R AR AR o BR T A
il Z Ah AT L AIESE T A1 fh 28 H 3, SR iR
B SRR T RO =, AT LAJRYS R S Sl
ZRICISATER . B B RTANIE 2 . — AT RERY
BIL P K Fe i , DR LT D2z R0 i A () el 3 2o
BB BB N T, T — MR R -iE
B ALIX, FE 1 B {7 5, mT i A ) 4 A A ek
B -1z 258 T AR S X B A S A2 Bl B S5 X
Wo (B2, TFEHRASNE RS R R, &
IBLIAT i 32— 2B A 5T

EEIIS R AL A vhsh =2 i AR FI AS £F 454
B BRI, O A TR P AR R AR T R
WL SELF AL T . AR A vh Bl 1 5E = T REHE SN Kz
JE AT IR AR o IS R B LT
8 R0 L A AL ARG S A2 11 07 B, 3K mT 2 %o B Joi 2%
FrPEF= AR

AT EINEL T AR , G AT, B2
BRI KAkt Je AUz B K 5T MEP U IR i 28 Akl 72
45 TR W B3 X5 WU A2 Bl Bz Jo7 2% g A R TR 9 5%
M) , 4 7R I AT DA 2%y K Btk o HOG 2 o
(14 D4 A il P DA — Bt ), AR AT R 2 X mT 9
PERESIATREM o T — 2B FRAT PREEE X FEX I mT ¥ P i
JI M — 2 T

S22 3k

[11 Zhan J, Pan R, Zhou M, et al. Electroacupuncture as an
adjunctive therapy for motor dysfunction in acute stroke sur-
vivors: a systematic review and meta- analyses[J]. Bmj
Open, 2018, 8§(1):e017153.



FHAEEGES 1L 20004 5535% 453 0]

(2]

(31

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

Alia C, Spalletti C, Lai S, et al. Neuroplastic Changes Fol-
lowing Brain Ischemia and their Contribution to Stroke Re-
covery: Novel Approaches in Neurorehabilitation[J]. Fron-
tiers in Cellular Neuroscience, 2017, 11:76.

Lo YL, Cui SL,Fook-Chong S. The effect of acupuncture
on motor cortex excitability and plasticity[J]. Neuroscience
Letters, 2005, 384(1—2): 145—149.

Boroojerdi B, Battaglia F, Muellbacher W, et al. Mecha-
nisms influencing stimulus-response properties of the human
corticospinal system[J]. Clinical Neurophysiology, 2001, 112
(5):931—937.

Lo YL, Cui SL. Acupuncture and the modulation of corti-
cal excitability[J]. Neuroreport, 2003, 14(9): 1229—1231.
Maiolic C, Falciati L, Marangon M, et al. Short- and long-
term modulation of upper limb motor-evoked potentials in-
duced by acupuncture[J].
2006, 23(7): 1931.

Zunhammer M, Eichhammer P, Franz J, et al. Effects of

European Journal of Neuroscience,

acupuncture needle penetration on motor system excitability
[J]. Clinical Neurophysiology, 2012, 42(4): 225—230.

Yang Y, Eisner I, Chen S, et al. Neuroplasticity changes
on human motor cortex induced by acupuncture therapy: a
preliminary  study[J]. Neural 2017, 2017(2):
4716792.

I, TRV ER AT AT R v R (g R A A v Sl K L i 3
SFEAAMBETE]. BRI AR, 2012,28(7) :45—46.

BUNER, VLA, SRR, A BRSO A AR
AT INREW R IR RIS, WRIESEEZY, 2014, 10(22):
60—62.

TTAE, SRS, BUNER,SE . SRR RSO, sCBGE B
A v £ T D R A I RS (0], BRAZZ4i, 2017, 27
(4):7—12.

Bl JDui, XGRS ARFRRAL AR GRYT i
A g AR M i E T RO FE LR (0] T IR R A AR
2012, 27(4):370—371.

Plasticity,

Tao J, Zheng Y, Liu W, et al. Electro-acupuncture at LI
11 and ST 36 acupoints exerts neuroprotective effects via
reactive astrocyte proliferation after ischemia and reperfu-
sion injury in rats[J]. Brain Research Bulletin, 2015, 120:
14—24.

AEHC TR EIML AR 2 B b at: A E B2 H AL, 2002:
35,84.

FRB, HLE, Mk, A ERIERE il b =B
Jig ML/ BRI S ma (). b BE, 2011, 33(12):1860—
1862.

HUH A, YA, WK, SE. SR RCE BT MR i L) g
WAZMEFE[T]. o B AL B 2 2 A, 2008, 14(9):705—

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

708.

TR, WORTAE, FHAEE, . RIS ETH RS RO 1Y
PET DI RERUEATFEN]. )7 /R BE4, 2009, 30(1):133—136.
Vidor LP, Torres IL, Medeiros LF, et al. Association of
anxiety with intracortical inhibition and descending pain
modulation in chronic myofascial pain syndrome[J]. BMC
Neuroscience, 2014, 15(1):42.
Galhardoni R, Correia GS, Araujo H, et al. Repetitive
transcranial magnetic stimulation in chronic pain: a review
of the literature[J]. Arch Phys Med Rehabil, 2015, 96(4):
S156—S172.

Kapogiannis D, Wassermann EM. Transcranial magnetic
stimulation in clinical pharmacology[J]. Central Nervous
System Agents in Medicinal Chemistry, 2008, 8(4): 234—
240.

Kidgell DJ, Goodwill AM, Frazer AK, et al. Induction
of cortical plasticity and improved motor performance fol-
lowing unilateral and bilateral transcranial direct current
stimulation of the primary motor cortex[J]. Bmc Neurosci-
ence, 2013, 14(1): 64.

Yang Y, Eisner I, Chen S, et al. Neuroplasticity changes
on human motor cortex induced by acupuncture therapy: a
preliminary study[J]. Neural 2017, 2017(2):
4716—4792.

Klomjai W, Katz R, Lackmy-Valli©E A. Basic principles

Plasticity,

of transcranial magnetic stimulation (TMS) and repetitive
TMS (TMS) [J]. Ann Phys Rehabil Med, 2015, 58(4):
208-—213.

Kaelin-Lang A, Luft AR, Sawaki L, et al. Modulation of
human corticomotor excitability by somatosensory input[J].
J Physiol, 2010, 540(2):623—633.

Quandt F, Hummel FC. The influence of functional electri-
cal stimulation on hand motor recovery in stroke patients:
a review[J]. Experimental & Translational Stroke Medicine,
2014, 6(1):9.

Vallence AM, Reilly K, Hammond G. Excitability of intra-
cortical inhibitory and facilitatory circuits during ischemic
nerve block[J]. Restor Neurol Neurosci, 2012, 30(4):345—
354.

Mrachacz-Kersting N, Kristensen SR, Niazi IK, et al. Pre-
cise temporal association between cortical potentials evoked
by motor imagination and afference induces cortical plastici-
ty[J]. Journal of Physiology, 2012, 590(7):1669—1682.
Bocquillon P, Charley-Monaca C, Houdayer E, et al. Re-
duced afferent-induced facilitation of primary motor cortex
excitability in restless legs syndrome[J]. Sleep Medicine,
2017, 30:31—35.

293

www.rehabi.com.cn





