PHEAES L 20184, 55335 5571

cé;%iio

2R EL i AT ) LA RS L PSR TR P BB o8t i

Hirk' A& ks

A5 A A 35 AR AT AR M B B 4 %A, P B i
TR . 2B ORI (transcranial  direct
current stimulation, tDCS )2 5% LR AR AR 2
— FHHHA AR 20 R B R tDCS B A 5 A 464 MR
S A, DRI FL I AR RO FH R B, 3 R A SR R b 22 2
BRI T REFERFBE TR YT /R . (DCS AT 55
FBE Y T A NG Fz A G R S A PRI TR Y, — A
SR BERRARASE b 268 50 PR TS0 P R T, 8 i DR B2 I F 24 ek
ISFI B A0 5 4 2 5 P JBC LR/, 003 R Bz o F 4 . B
FEWFFE R IR, tDCS FERLA B TH ™ 5 M B A R e O 2
PR EIRYT A RAF ARSI RCR I X DCS P85 RN
B et vk P SR ALHI B, S IDCS AR
ML OHBERTRIT H I R AP T 25 5 A S B AT
tDCS LI H AR IRTT N TR R . A SO
tDCS 78 LI /DA 2 O BB G T P AN I T 2818

1 tDCSTEJLEFE D> FE5H0 B ERIATT FaIlE KA
1.1 JLE MR

PIAURE 2 e H D000 LSRG O3B0 , S5 BRI Ul A
20124 K F )i A & 9056 [ 55 88 il L& A 1 491 L 28 i
A7 IRACAE 5 ARANIE &5 54 1 50l 25 57, 4 54491 5 2 vh i g
252 ol i A 44T 1 EIE SR LM IR ) 32 22 IR 3%
IRAZ BRIGEARSFNAT R 204, i1 H IR 4 i LAEAETE 5 B A,
M. B AT IO AT, FEE R AT W
WHA IR BRI T BT RWCR KA. AR 2l ]
tDCS X JRAMAE L HEAT IR YT o 2011 4F Schneider HD #iI
Hopp JP"" tDCS L FIMAE LRI . ZATRMAT
10 BIAEIYAE 6—21 & RYAIVIAE 4% , 43T 30min tDCSYRYT,
PR I B A6 2T AMAT DX, B AR EAEA AR E | rp Al R
/N A SemxSem, LIS A 2mA, Bl 0.08mA/cm?®. IBITHIG
K FRUE S 1EE MR (bilingual aphasia test, BAT)Xf i #&
TR FIEIE A 25 R kI, 433 — IR (DCSYRYT G 32
B LR S XK BT tDCS H3 R X IIsORE )L
HIE T WA —E MRITRCR , LEIE S R AL TR

B o X AE A AMINER I IX 3 — S5O KBl BEARH 5G4 R Mg X 8 45
T 24A M DCS il , FTREINGR T % X 38 515 7 X RIS
X I, DTt AR LT L B . (R TR T 45 R
Jii BP0 T 5 D REIN 56 , T A8 BRI, IRt 136
57 %IRRT L 1 1E T TR JE & A FEE IR IT SO AW
fifi. 20144, Amatachaya A 2™k T —BEHLSUE X IE
IRIRIFTE I EE S . WF9E 5K 20 IAEIR Sl 5—8 2 (AL IE 55
P B LBEAL S BC 3 tDC'S 0 T 2 AR T8 4, T4 )
WA T /e TS SMINART FEAR ITmA 5K 20min, 4L S KA
I o GEARTIR  He32 B PR RN B LIRYT fE ) L3 IRE
P4 F %% (children autism rating scale, CARS) FIPIAE TR
J7 VAl 3% (autism  treatment evaluation checklist, ATEC)
R uGE , EEARIAEATASAT R ST AFEN T, AR
P A AR W, (HAEE T 7 I, A 19T A5 2 5 Sch-
neider HD 5T HIE 5 GE IS5 . BRI MRS EB 225
T LT MG %A 1 (DCS HK , (H45 R R B LT
RERINE S AN [R], AT RE 55 RN B AR DG, i 4R [a] — ki B fig
DR AEAS [ 03350 T A T B2 A AN [ ) DX Ja sl ot 22 356 o
XA 2 AR R M o 2 T BB ML & 2% , tDCS IR Y7 S 50
B ARIBI] P AN —RE IR TR o B WG DR TAR & Atk
A7 (DCS VAT BRI T i K i 2y B fife 9 b 22 T Re ML
FEYR P O FAE AL, FE R BN R tDCS 1R YT
SR AAE RO AL SR EESE . iR JS Amatachaya A™
PRI FE /N AR % S IR £ Ltk — 2B 5T, %5z 10
JUAEA T 1 oL P 000 F 2 3, B ARG SR 4 2B L P WA o 8 A1 256
T, ARG S TG ER . 4 H A B A R A RO A
XML A 4R e B A& 0 Zh B4, sk v] e AR LA
HIBE A5 2 ek i e I8 (B P PR el A 32 Z N R R 2
Wl , 4N A2 a3 DR PR TR PP IRCRES S 2 55, Rt
SRMAFET —EMIRAE R . i H i o se R LR g B
ARTRASBEASE I A G DX 385, 1) 2 A e, 348 BB S5 e 45 DX sl BB 2% 7K
A B TERE S I REHLH , B IR ST 0] {5 B SRR
R .

1.2 FEE I S

DOI:10.3969/j.issn.1001-1242.2018.07.024

1 BT es — AR GE R LR A B R L S ) B A2 2Rl (38111, 528000;5 2 il IRAERH

VEH TR BT, Lo R84 Woke H 1 :2017-06-01

www.rehabi.com.cn 865



Chinese Journal of Rehabilitation Medicine, Jul. 2018, Vol. 33, No.7

1 1 8B o B IE (attention- deficit/hyperactive  disor-
der, ADHD) , MFRJLE L2 dhiE , T E RSB Ik 4
HEE s 2 | F S LA RS S R &
JEPE DR R E L AE . A L 12 % Z AT B
IR IR B, 3853 fB LL 5 52 B1Z PR M50 . ADHD &9
BAET B UL N 3% 5%, JLEMHEH DE AL 5.3%—
7.1% , FE RN P2 1%—10%"77 H RTIZ SR 1Y 1 1387
SEAYNAYT AR BERIT IR A A HAE 2E 2T M RREAT  F A
ALl BRI . WF9E % B8 ADHD FUE ORI B2
JDERIGAAR (/I 5] 3 S5 A0 D4 A P S 1, 25 B tDCS T LA
TR e T4 L B AT LR (DCS IR B IR YT
B . IDB 2% 9 145 A ADHD i2 Wibr v , 42 75 6—16
B LER DAL T DCSIAIT o I Xk BN A e A2
A &5 - BAAR R AR X HE b, o 5 EE R 2mA, B R
30min, #4255 K, AT B AT 259, DFoE 25 R L B,
2097 5 B LAE ADHD A OGIE A B R TP ik ek 1 i )
IINTERE TR B AT B s N R RGeS SRR IR, S RYT R
S5 I F) 99 AN RN ([R]— A~ 32 33 vl 24
AR ), o 31.31% i rp BE PRI, 24.24% e rh
LRI, 18.18% Ay BHAR 5 FB A0 42 vh B2 A I RR IR, 13.13% K
JRTR R BRI SR 2T, 5% R BE 1 SRR L 1% R 3 S P
WA 1% R VBRI, XA/ INEA ST 45 5 R tDCS X AD-
HD B JLRIRTEAE T3y 1, BARA AR R R A, (R
R H RS . TR B IR, BARIRYT R
THARATYIRYT AR IR BESE 2 HERR 2R i 25 AT %t
SER AR, AT 2B ST 5 2 tDCS AR . 5
— /%t ADHD H LTI RCT BFSE AN A T 12 f)4F I3 78
10—14 % 1) ADHD JL # 1 12 {5ij{g B JL# 44 IR 4, AD-
HD U LEE A PUs IR 3 i AR 25 T 4min A9 tDCS 34 HLik
2 2% b L P [ s 10—20 ZR45%, PEAR il B B3, Xt Y
FH A% il 7 ML X, HL 3 25 B O 0.497mA/em” (250pA/
0.503cm?) ; filt e JL A AN IEF T tDCS filik . 7E3AY7 T, ADHD
LA BEIRAR AT CAZ ) BBl ) LB 22 , U I 2L A R AR A
AL I AR, 2855 B R (DCS BAAR A A 75 F ek
3 ADHD B H 18127 AR R A 1242 13+ T B 5 .

2 tDCSTEILEME VD EMERGERIETT P RIGKRH
2.1 EERERG

BEE B TE & B R 13 TR XE AN B IR 3
WA B Z S BRI RE R R R 5%—17%, Xf
B PR b L T R B, Y A T 2 At AT g 2
TOU P50 2 DA B A Ak 3 bR , i AU -4k
Tl B TR BRSSP RE 5 R Y 2ty Pk
5. Costanzo FZE™IXT 19§ F-I4E10Y K 13.782.4 % 325

866  www.rehabi.com.cn

PR R I 1E 8 1 LA 4R 457 — K 20min (1) tDCS A
7 o TS XA PRAR B A 22 G IO DX ISR A A X
YA ) DX 3ol i 3 AR TS A S T - X BP0 s A A
X R DX 8k, A B SRR =X, T TR R SR O 1mA,
20min. A SR 4 R e die S22 M 0 DX BAAR RNBUR 5 8
A DN T SRR RIEA , i A BT B BTy CAs o
Jii BRZII A T 2 BB 7 o 25 SRR 22 MR T - X BH AR
AT DA e ik 22 58 LAY 58 77, i A SR FH BRAR SR RcA A
DRI S5 e 0 2% . RS 45 R s , AN [RGB A %
PR By ] P A AR S RO . R R 1 BR800, A
TCHFBEN IR IATIRIE . B 32 232 T IR AS [F]
HIIGAYT  (HSCFE I R R RSy R s 2 A
VML [R], N BEHERR AT W R0 152 . 5 332 L B T
A2 ) ) RSB R SR, Lk SR TS AR PRt 2%, I T
B B SO A o
2.2 Wtk

i A2 8 T A e i D A 80 LB A O TR A T
o 7 VA A R 7 ol AR T 5 4 1000 18T A2 LR AT 1.5—2.5
BURRRE BRI, e FR LR B ) T 2R s sl
TRAF, P A T A G IR B, KAt e, HEXT
T B LI D BE ks = W LR A IR YT L (EX R o i
FORA BT I RS o Bl R A R A R B
SARIT A SN DCS X RE R UEATIRYT o Laz-
zari RD 86T T (DCS WEA R LB I 4 T II Zhox) fii fe 2B
JLIRTTRCR G BE LN E X FRIFSE . RSP A T 24 4 5—
10 4, #5465 i e 58 LA G2 3 D fig 43 94 R 4t (gross motor
function classification system, GMFCS) 432>~ 1 . I 2 Il
¢ BB ST AT IIGRE B, BEAIL S R gs 2 A BR300
25T PR E T 22 5 —32 Bl X, B4R B T A DUHEE I,
SR ImA, £ IR 20min, X R 25 TR, I ITE
tDC'S Ha) 5 b B SR8 BoF [ B R4 7 R UL B S 25 A T 2 7 R Ry
B SR, ES2 . IRITIE RIADCS BA B RS Tl
2 Hb oL — R LI S22 A7 U Zoxd e 8 ) LA T 7 ekt a5 R
S . HUA 3B LEE H BUNE b B A R R AT B, A TG
FEIRAS RS o AT HAb A 58 & B DCS B B TRY T AL
B BRE A2 IA T T R T 0 i L A T Al e
Grecco LAPYAHEAT T tDCS XA i LA A7 2L BEALXT
MEESY , K IADCS VYT AT LA AT S 1745, Aree-uea
B ZEPI%] DCS & 77 W f8 LI LB 2367 RO E AT T 0F
8o AR 46 191 I RE L2 RN A AR RENL A IR, — 4 i
17 tDCS FLPEHINEL, o3 — A B APE R . 9038y =Xy B A )
PAENES —2 8l X, ESE 5 K, AL ¥ [ e A 78 B i &
ko BRI IIRYTEE WG EPE R 0 i 515 1 Lk 7
BOBITHT TR, AR 2R T 45 S 48h  (H i Bl i Bl i



PHEAES L 20184, 55335 5571

TCHA MO . X LRI SY I tDCS A KIS BERE A 14
ITAHR X I8 B D REBE ARALAT — B IR YT AR, BHAR I
LT AN B —32 By DX X e B 35 132 S D REAA e, L
TCEHR AN RN o 3% JLANITSR SR S0 A DX 35 Sy 2
H—i2 2 X, WO =08 B, (R 3 D BE R AN R 1H #0A5
B T ek, EAEE B BN RTE Aree-uea BIWHTFEH,
SRR WU B 5T B ATI R P B S Ay e T 4 v
R, IF ELA5 A s LSk 7 B, e rh b e AR AL R A5 1
— R

3 tDCSHBREEMZ SN

BEAEOFFE 7R , tDCS VA7 E N IR YT b AR 7 A B
TR I K AE , — L Zh P oT 3 HH tDCS FIFAS 230 iR 2 21
T AR, F AL F SRR B AN R 14.29mA /e’ i
1% L R IS b 2RI 4 2T ARG SEBR I R
FH rF A E I % A AIC T (EL, — R 0.029—0.080mA/em’
5 AT E A, L EE 00 Sk AR/ I i Y 25 0 I P O 452
ANAH A, DCS AL HEEIRIRIT L 2 Z 8] X .
Minhas P 2505 —1] 12 55 (gt 5e JL 3 Fl—151] 35 2 filt FRE L4153
PELS T tDCS B3R T MRI A EE AL AR S TR A
SR IR T R Bk SR R R A R T
oG 2 2P 22 1) S H R R L N 1.5 5 AR
BOLFSFH tDCS fl e AR 1.5mA . ZBF5RCR A T
P A B AR B AR TR A T 200 B 43T, (LSO R 451
T 1) 2 3 I B, T I ) B e 8 114 B JB v M 5 e A
25, G55 AT AR S BR i ) e R A AR LA R B OR AT 2
5o LURAHSCHIFTE AN AT 2 19590 B LA SR 2 W LS b
B tDCS FEGRTIATT H Y 22k | [l e T — S It PR 52
IHE RGN BRI L A] 9 tDCS B 22 AR LI AR .

Krishnan C &% 48 A0 T8 513 4 JL#E A (B)
HDARAR R ARG PRAF 5T 24T 25 B Gt 4, k3R
tDCS 15 18 % LA ABE A f5c 8 UL A AN L S22 B2 JER SRR I
R 11.5% , FLR by Bz R PE , R A% 0 5.8% , iX SR B
B R e R AR A 5 1T D — TR E 2 AR AP I
FAR—2 PRGN I B DL FHE & E S JF 7€ (DCS AF 78 R W
RIE, HA PR X — ) I R AR . AR R IDCS H
S BIPIRAS AR ZE T, TR BRCBR 285 A b 28 78 TE 5 e ™,
X 5 2 fRE A O TR] X P RE S tDCS H BN R R 54
PG 0 R 22— SCH A Krishnan CAA G504
PR T B Fh s AR A5 7 THAT 2 5, TR R
HEE R O A R, AU 5 TIRYT S0 AR RN, 7
RIREFRE AR R BIAR R, G245 B —E iR BRYE
M E HI6 tDCS #E L AT AR R R IRYT &, IDCS %
I, FERAEAR SIS TR B G — 1A R R NP AE

RIS AN RSN RS R S DL W tDCS 1Y 42
Peo T ILEE DR TAK KT, XA RV ALE
LAY AP AN , SR REEA T I U BB B D7 2 75 A i
JA AN RV KA o

4 NG5

tDCS ARy —F 45 AR BT e i 0= AR I
RN, FH B A 367 400K, 3 J LA TR IR R A L iy AR
R, AR 45 SR 2 BRADCS 1 L IE T D AR IAYT
AT RAFACR #2878 (DCS RN L & /D pm e B4
I B, R R R R T 255 . HL A Sch-
neider HD"?Fl Amatachaya A" "X W58 X IMAE L &
AT [R) X S8l T A5 B —FE R RCR 805, 47 tDCS
ot S VRS 118 SRR DX o DA R A A5 A L R IR o X AR
WS BN A DI AR, B Ao — s 5% PR R
W, R IE 20 1—2mA. B H F L3 T A 1 I R AE
T BT AFAE— LA, AN 523808 B g 2D, ol B
BTz A BREERE VYT 80 A BN S5 . Sk B A
tDCS 78 JL B F /AR VR T Hh A T 5, 20 5 R
A BEALGT BERF ST, [R5 fMRILEEG 284 R 454, LIS
S ATE 455 W R IEA T — LB LA 58 LU iy 7 4
HEFEIS LA o

Sk

[1] Nitsche MA, Fricke K, Henschke U, et al. Pharmacological
modulation of cortical excitability shifts induced by transcra-
nial direct current stimulation in humans[J]. J Physiol,
2003, 553: 293—301.

[2] Fiori V, Coccia M, Marinelli CV, et al. Transcranial direct
current stimulation improves word retrieval in healthy and
nonfluent aphasic subjects[J]. J Cogn Neurosci, 2011, 23(9):
2309—2323.

[3] Marangolo P, Fiori V, Calpagnano MA, et al. tDCS over
the left inferior frontal cortex improves speech production
in aphasia[J]. Front Hum Neurosci, 2013, 7: 539.

[4] Shigematsu T, Fujishima I[,Ohno K. Transcranial direct cur-
rent stimulation improves swallowing function in stroke pa-
tients[J]. Neurorchabil Neural Repair, 2013, 27(4): 363—
369.

[5] Kumar S, Wagner CW, Frayne C, et al. Noninvasive brain
stimulation may improve stroke- related dysphagia: a pilot
study[J]. Stroke, 2011, 42(4): 1035—1040.

[6] Wietschorke K, Lippold J, Jacob C, et al. Transcranial di-
rect current stimulation of the prefrontal cortex reduces cue-
reactivity in alcohol-dependent patients[J]. J Neural Transm
(Vienna), 2016, 123(10): 1173—1178.

www.rehabi.com.cn 867



Chinese Journal of Rehabilitation Medicine, Jul. 2018, Vol. 33, No.7

(7]

(8]

(9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

868

Alonzo A, Aaronson S, Bikson M, et al. Study design and
methodology for a multicentre, randomised controlled trial
of transcranial direct current stimulation as a treatment for
unipolar and bipolar
2016,(16): 30354—30358.

Ardolino G, Bossi B, Barbieri S, et al. Non-synaptic mecha-

depression[J]. Contemp Clin Trials,

nisms underlie the after-effects of cathodal transcutaneous di-
rect current stimulation of the human brain [J]. J Physiol,
2005, 568(2): 653—663.

Polania R, Paulus W, Antal A, et al. Introducing graph theo-
ry to track for neuroplastic alterations in the resting human
brain: a transcranial direct current stimulation study[J]. Neu-
roimage, 2011, 54(3): 2287—2296.

Stagg CJ, Lin RL, Mezue M, et al. Widespread modula-
tion of cerebral perfusion induced during and after transcra-
nial direct current stimulation applied to the left dorsolater-
al prefrontal cortex[J]. J Neurosci, 2013, 33(28): 11425—
11431.

U.S. Centers for Disease Control and Prevention. Preva-
lence of autism spectrum disorders-- Autism and Develop-
mental Disabilities Monitoring Network, 14 sites, United
States, 2008[EB/OL]. MMWR,2012, 61(3): 1—18.

Schneider HD,Hopp JP. The use of the Bilingual Aphasia
Test for assessment and transcranial direct current stimula-
tion to modulate language acquisition in minimally verbal
children with autism[J]. Clin Linguist Phon, 2011, 25(6):
640—654.

Amatachaya A, Auvichayapat N, Patjanasoontorn N, et al.
Effect of anodal transcranial direct current stimulation on
autism: a randomized double-blind crossover trial[J]. Behav-
ior Neurology, 2014,25(7):1730—1737.

Amatachaya A, Jensen MP, Patjanasoontorn N, et al. The
short- term effects of transcranial direct current stimulation
on electroencephalography in children with autism: a ran-
domized crossover controlled trial[J]. Behav Neurol, 2015,
56(3):918—924.

Polanczyk GV, Willcutt EG, Salum GA, et al. ADHD prev-
alence estimates across three decades: an updated systemat-
ic review and meta-regression analysis[J].
2014, 43(2): 434—442.

Polanczyk G, de Lima MS, Horta BL, et al. The world-
wide prevalence of ADHD: a systematic review and metare-
gression analysis[J]. Am J Psychiatry, 2007, 164(6): 942—
948.

Kooij JJ, Buitelaar JK, van den Oord EJ, et al. Internal

Int J Epidemiol,

and external validity of attention-deficit hyperactivity disor-
der in a population- based sample of adults[J].
Med, 2005, 35(6): 817—827.

Psychol

www.rehabi.com.cn

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

Bush G, Valera EM,Seidman LJ. Functional neuroimaging
of attention-deficit/hyperactivity disorder: a review and sug-
gested future directions[J]. Biol Psychiatry, 2005, 57(11):
1273—1284.

Kieling C, Goncalves RR, Tannock R, et al. Neurobiology
of attention deficit hyperactivity disorder[J]. Child Adolesc
Psychiatr Clin N Am, 2008, 17(2): 285—307.

Tripp G,Wickens JR. Neurobiology of ADHDI[J]. Neurophar-
macology, 2009, 57(7): 579—589.

Bandeira ID, Guimaraes RS, Jagersbacher JG, et al. Tran-
scranial Direct Current Stimulation in Children and Adoles-
With Attention- Deficit/Hyperactivity Disorder (AD-
HD): A Pilot Study[J]. J Child Neurol, 2016, 31(7): 918—
924.

Prehn-Kristensen A, Munz M, Goder R, et al. Transcranial

cents

oscillatory direct current stimulation during sleep improves
declarative memory consolidation in children with attention-
deficit/hyperactivity disorder to a level
healthy controls[J]. Brain Stimul, 2014, 7(6): 793—799.

Ferrer E, Shaywitz BA, Holahan JM, et al. Uncoupling of

comparable to

reading and IQ over time: empirical evidence for a defini-
tion of dyslexia[J]. Psychol Sci, 2010, 21(1): 93—101.
Shaywitz BA, Shaywitz SE, Pugh KR, et al. Disruption of
posterior brain systems for reading in children with develop-
mental dyslexia[J]. Biol Psychiatry, 2002, 52(2): 101—110.
Costanzo F, Varuzza C, Rossi S, et al. Reading changes in
children and adolescents with dyslexia after transcranial di-
rect current stimulation[J]. Neuroreport, 2016, 27(5): 295—
300.

Oskoui M, Coutinho F, Dykeman J, et al. An update on
the prevalence of cerebral palsy: a systematic review and
meta-analysis[J]. Dev Med Child Neurol, 2013, 55(6): 509—
519.

Lazzari RD, Politti F, Santos CA, et al. Effect of a single
session of transcranial direct- current stimulation combined
with virtual reality training on the balance of children with
cerebral palsy: a randomized, controlled, double-blind trial
[J]. J Phys Ther Sci, 2015, 27(3): 763—768.

Duarte NA, Grecco LA, Fregni Fet al. Effect of Transcra-
nial Direct- Current Stimulation Combined with Treadmill
Training on Balance and Functional Performance in Chil-
dren with Cerebral Palsy: A Double-Blind Randomized Con-
trolled Trial[J]. Plos One, 2014,9(8):e105777.

Lazzari RD, Politti F, Santos CA, et al. Effect of a single
session of transcranial direct- current stimulation combined
with virtual reality training on the balance of children with
cerebral palsy: a randomized, controlled, double-blind trial
[J]. Journal of Physical Therapy Science, 2015, 27(3):763—



PHEAES L 20184, 55335 5571

768.

[30] Lazzi RD, Belina SF, Santos CA, et al. Effect of transcra-
nial direct current stimulation combined with virtual reality
training on balance in children with cerebral palsy: a ran-
domized control, double-blind, clinical trial[J]. J mot Be-
hav, 2017,49(3):329—336.

[31] Grecco LA, Duarte NA, Zanon N, et al. Effect of a single
session of transcranial direct-current stimulation on balance
and spatiotemporal gait variables in children with cerebral
palsy: A randomized sham-controlled study[J]. Braz J Phys
Ther, 2014: 419—427.

[32] Aree-uea B, Auvichayapat N, Janyacharoen T, et al. Reduc-
tion of spasticity in cerebral palsy by anodal transcranial di-
rect current stimulation[J]. J Med Assoc Thai, 2014, 97(9):
954—962.

[33] Vandermeeren Y, Jamart J,Ossemann M. Effect of tDCS
with an extracephalic reference electrode on cardio-respirato-

ry and autonomic functions[J]. BMC Neurosci, 2010, 11:

38.

[34] Nitsche MA, Cohen LG, Wassermann EM, et al. Transcrani-
al direct current stimulation: State of the art 2008[J]. Brain
Stimul, 2008, 1(3): 206—223.

[35] Liebetanz D, Koch R, Mayenfels S, et al. Safety limits of
cathodal transcranial direct current stimulation in rats[J].
Clin Neurophysiol, 2009, 120(6): 1161—1167.

[36] Minhas P, Bikson M, Woods AJ, et al. Transcranial direct
current stimulation in pediatric brain: a computational mod-
eling study[J]. Conf Proc IEEE Eng Med Biol Soc, 2012,
2012: 859—862.

[37] Krishnan C, Santos L, Peterson MD, et al. Safety of nonin-
vasive brain stimulation in children and adolescents[J].
Brain Stimul, 2015, 8(1): 76—87.

[38] Wagner T, Fregni F, Fecteau S, et al. Transcranial direct
current stimulation: a computer- based human model study
[J]. Neuroimage, 2007, 35(3): 1113—1124.

AR DT PR HL F N0 175 25 145 T A

eI S

Jib 2 o g R B — R B T R R AR a2 i e 3k
B G RKIET SR Z PR R — MRS B S 456
Bt B2 s SR B A B B T 4G, B8 R R, e
T XS R I AR SR AE S H R AR T A RE L BOR
HisZ I 1RO AT A A T i . IS WP A6 v s 2R A AF
B NE o Te R AYA B L L P LY LI N 2 A
L0 T T S B ONHRE 2 TR 40
B, HATFE R 2 A RS SURRE™, Vi 2 SRS W R AN W
PR, AT LU G b A U 2 R (1 AR S R R A R, S
25 A PG R BB AE A ARk e 2B R TR AR o B 1)
P22 FL TG BIREAE , S e A8 1R T D RE AR S O, DAY B 4
HbF S PR 2 A= R R AT 7 AR

FERE R, A DG FLA (event-related poten-
tial, ERP)PFAHRIM M1 S0 A i A8 DL s i i 2t R 1)
EZ . T ERP & B ] 43 HE ek — Rl (A5 3RAT T T A

TEE S HUR 0 HARRAS T XHES B B R AT, I
FNZE T IRA G ERP 8 8035 52 ph HAa e e, 78 3k
B8 A DR S 6 e ) SRR BE e 1, 7 — S
AR AT L A RS AT B VIR R K SR Bl A T —
ST REA AR &, WVERAR BT IE) R IR /N, SEAR R SE AR AL AT T AT
DUERA KM 28 AU I AR 0 R 1 0, N400 J& R 56
BT B — A~ PR 0 , — B HR BT S 1 e A )R 200—
600ms , &=— I 4 PR AE 400ms 2645 B8R ] 7 3% , A1 H Al —
2 5 1R E B 44 — B0 ERP B A [\], N400 (1 Ik 3 fig
S SCHFAME— , WAL T AW R RAER B B, 8 2 is T
TRV G ST, A5 X i o 38 5 AR ER A S fE T
S AR, BN OB SCRBRANENZ , DA AR & B RIS
PEFORRT ., Horp f o 22 ML A N400 175 K 5286 2 ) TRl A
SRy, KA R, N40O (R BIE 7 77 AR i B R il e R
Z RN R R R AR B W K R S5 1 S AN 15

DOI:10.3969/j.issn.1001-1242.2018.07.025

AT H | R A RREELA T I H (81473654 ) 5 [E & rh BE254 T BHIFE 5 (201407001-9)

1 dbnt P BE 2R AR L B iRl , 5T, 1007005 2 dlIRMES
VEG A BB S, 2 - AFge A 5 WO H BT 2017-06-04

www.rehabi.com.cn 869





