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Effects of repetitive transcranial direct current stimulation on praxiology of rats with Parkinson’s

disease
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Abstract

BACKGROUND: Although transcranial direct current stimulation (tDCS) has potential applications in clinical treatment of
Parkinson’s disease, the aftereffects of single tDCS are limited in a few hours.

OBJECTIVE: To investigate the efficacy of repetitive tDCS on rotational behavior of the rat models of Parkinson’s
disease.

METHODS: Substantia nigra pars compacta and ventral tegmental area of Sprague Dawley rats were injected
6-hydroxydopamine solution to construct Parkinson’s disease models and then were randomly divided into three groups:
anodal tDCS, cathodal tDCS and control groups. The rats in the first two groups received single stimulation lasted for 10
consecutive days (current intensity: 80 pA, stimulation time: 30 min/d) at primary motor cortex, while in control group
without any electrical stimulation.

RESULTS AND CONCLUSION: Repetitive tDCS could lead to statistically significant difference of time in decreasing
average speed (P < 0.05), and the aftereffects could maintain for 2-3 weeks, however, there was no significant changes
in latency and duration (P > 0.05). Stimulation time, stimulation intensity and target location were kept the same between
the two stimulation groups, the study showed that in the cathodal tDCS group average rotational speed decreased more
significantly than that in the anodal tDCS group. It is indicated that repetitive rDCS can decrease the rotational speed of
the rat models of Parkinson’s disease, and the effect of cathodal tDCS is better.
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Table 1 Rotational behavior of the rats in each group after
repetitive transcranial direct current stimulation (tDCS)

(xs)
Anodal Cathodal Control
Item tDCS tDCS F P
group
group group

Before Latency 3.78+1.22 4.10+1.40 4.01+0.85 0.15 0.86
stimulation period
(min)

Duration 59.10+11.33 60.61+9.11 63.17+9.91 0.28 0.76
(min)

Average 10.07+#1.70 60.61+9.11 9.55+1.22 0.21 0.82
speed
(r/min)

5 min after Latency 5.30+1.61 5.51+1.20 4.00£0.90 2.68 0.17
stimulation period
(min)

Duration 53.19+10.53 54.88+11.07 63.33+10.04 1.73 0.21
(min)

Average 8.28+1.73° 6.57+1.15° 9.48+1.16 5.27 0.02
speed
(r/min)

1wk after Latency 4.80+1.56 5.19+1.20 4.07+0.88 1.34 0.29
stimulation period
(min)

Duration 53.18+10.53 56.48+10.22 63.00+10.26 0.92 0.41
(min)

Average 8.82+1.51%° 7.47+1.70° 9.62t+1.15 3.86 0.04
speed
(r/min)

2 wk after Latency 4.46+1.52 4.56+1.40 3.87+0.72 0.53 0.61
stimulation period
(min)

Duration 55.39+10.93 56.55+9.38 63.32+9.45 1.21 0.32
(min)

Average 8.87+1.34° 7.78+1.68° 9.62t+1.21 2.87 0.05
speed
(r/min)

1 mon after Latency 4.03+1.25 4.51+1.24 3.99+0.88 0.47 0.63
stimulation Period
(min)

Duration 58.36+11.49 58.63+9.33 64.00+9.92 0.62 0.55
(min)

Average 9.59+1.61 9.15+1.90 9.63+1.33 0.19 0.83
Speed
(r/min)

%P < 0.05, vs. before stimulation
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Figure 1 Latency period changes of the rats in each group at
different time points after repetitive transcranial direct
current stimulation (tDCS)
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Figure 2 Duration changes of the rats in each group at different
time points after repetitive transcranial direct current
stimulation (tDCS)
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Figure 3 Average speed changes of the rats in each group at
different time points after repetitive transcranial direct
current stimulation (tDCS)

K 3 %’E tDCS EHI T & 2R UAE AN R 9] 551 B30 e 1) A

ISSN 1673-8225 CN 21-1581/R  CODEN: ZLKHAH

4473




@ 2722 s crrerong

WEN, S5 IR AR A I A IERET

R DMTEI3T] ST L5 a0l LB, AR AR ORI A R
J55 min, 50 P RO - 38 e T R N B
F, MEREE N R RES, FEME#TRTg, S
Wioten, HAER T RRSE . RG22, KR
()P ) e s b T, 2 AT i 2 M (P < 0.05).
RIKRBEIGIANH, G E R RIS mE 2570
TGS 2 M S T A P R ORT < R K B
BERAT IV AR FRLEET ) 234 AN 2. 3% (P > 0.05).
2.3 FTAFAM, PIRE PRI LR AL AR KR
REEAT A Wk 2% B3V A T PR
B, [T 5 SR Ay e — ) 7 i (IS AR 2 A P AR i, A
WA A AR, HR S B FE— 3 RIARUR
WU, BB LR <5 R0 DR B8 % T4 B [ 1 1) IS 432 2 ke
ZIN PR 8 S0 Sl o A 9 A 448 P L P R AR P A
P EEL Yt FEL SR SREORT 0 <6 A0 K L 8 2 T ) i B

3 Wit

3.1 FA LA R AT A R K RAREEAT A 0
PEROR AR A S i 4 1 B vy, AR AR AT
12 3y DX 1) HE 28 P R RSO 0 4 AR K BB R AT
H AT BEWSCEER . W TARREE S, SN
T BUR A P 2 e, L v AR 2 9 P R
REAS 25 0/ K BRI VRO T AR R e e 45
IR R), £ 0 P R A i 6 B B 1 ME
THHIEGET 257 o WA, ARSI AR R FILEE i I F o)
PRI FBOR S5 AR EAG OG, AL T B 28 1 9 v
I, BB 228 B IO K BRAT S (9 76 77 R0 B8

o

32 FTHZRMARGRHAT LKA RREATH
PLEAE R 6 T ReALE] MO AR A — s L I 22 48
P2, HE B AR AT e i PR 2 (e R
PR TR PRS2, (15 N 2 CgRD, i 2
T HEL 68 1) T i FAR S Lo RELARK P 2 4 48 T A o 484
e P ST 0 45 A S BUE BB R R . &
UL A FEL SIS D G 0] ) e P A6 ) AR K i
1ZB)) B JFUREAT HURE, AR B A, T 1
T 7y P R AR LIRS 380 9 Y R A R
FAE H TR 22 W F0 34 BEIF S5 28 70T 30 A 306) i <6 AR
Wi B F s D Re B RS CEE R, R2 M iR
FOL T ORE DG (R VR LR M AN TS 28 o APk, P RP AT R
(1 2 B ik S e 4 L DL e A% 3R B 48 0 PO P
OGS T < A0S P R P A ROBL Ak £

4474

Tt FEL SRR 3k — A1 xR B T DR R 0 ) 26 1Y
ST Mo AE TR AR T Al M, AT 5 R AR B 138
SUNRERCE . — A O I H T R T2 AR 1 £
It FEL TR S B0 S B E S AL I A7 A . S R I
W) GIZ By DX 1R BH B 6 P L R 2 5 1 I i A% I
JEAMUAR T e AT, 0 T EUR LR R s 2 4%
SR o 17 Sy — FIOL R D) T ko
D] Sk i Jo ot &6 71 S BT 5 | 1) B2 O T R 3R L T 3 3K
(0, $ 70T B TR A R R T R R
KB RRRIE R H . e LR — R LEL, b4
AR R v R A 8 T B 1) SO AR R AE TR S IRl 2
T BEZRELI RN, T £ L PR R R K
AMENLN o AH G P i R OR Dy e A SR S T
A WP AR T8 B T PN AR A, DU I 22 1 AR
AR, WIS B KR AMURT AU R o, 5= A
Tk B VO R T o B TR R L I F R 1
RO 7 IO AT T kR, DUAMER TR AL AN 2
B Fr o — B2 JTOE 5 o 28 P A PR O B R A v
— D R S X R M BIL ], BRI o508 B Th g
33 TALMAABAMG AL ETLMER
R I 2 Ak, )2 A A FLER AT ) e
JE o) s I ) LA K AR i B . Liebetanz 45
U R Y T =>142.9 Alm? I 4 ok
ENIRE T IRAC AT SV it 7 S I W R DB S
I P ) L A R IR R R . AR SR v SR FH ) s e
SRR 80 pA, HUBRTIR N 3.14 mm?, ML L
2 25.48 AIm?,  HHION:, 3 £ BB 1 22 2 f o L O
HEAT SIS0, AR 1k R AR 5 AR i e 2 A L,
YR I N VAP e o P | O R RS b
AR P I FH A i £ 22 0K B A S 56 v 4 e 4 4 — A AT R
T RENRE. NSRRI RERE, ZHKRRTE
P O B VR T I B2 P R, AN 1 UK RUBET,
MDECOR B/ RS HILMBek L, B, WIig, #
AN R W PR HEAT

3.4 FTHAZMAAGRMGEZE KSR I
P AFSE T I St ) 92 B X 1) 5T 48 R
WO WA AR K BN B Dhe o B R AF. FREE
WITAEN . B ER BB HEZ, O
R A, RS AR, RN A . e A IR
PRI S EL AR, UL 250 45 A R 9T
SRR NN RN, 3 77 S — 20 SRR
[N, AR S0 2 IR I AW 446 Fid . 9 v oo K RUBE AT
NI ECEA R, X5 ZATMPI A ESR, KL

P.O. Box 1200, Shenyang 110004  cn.zglckf.com



I, S I TELI HEOT R BEZA RHBEREA T

@ 2722 wncrreron

P FHBLI AT g2 BRAR T B Rk S v, (H
HUAHIE 75 3t — 25 5%

g RMMAELS ZFEXRFRBRE PR
HFA48F.

s HAR I

ey &

4 SEIEK

[1] Hummel FC,Cohen LG.Non-invasive brain stimulation: a new
strategy to improve neurorehabilitation after stroke? Lancet

Neurol.2006; 5(8): 708-712.
[2] Hummel F,Celnik P,Giraux P,et al.Effects of noninvasive

cortical stimulation on skilled motor function in chronic stroke.

Brain.2005; 128(3): 490-499.
[3] Fregni F,Boggio PS,Nitsche MA,et al.Treatment of major

depression with transcranial direct current stimulation.Bipolar

Disord. 2006; 8(2): 203-204.
[4]  Fregni F,Boggio PS,Santos MC,et al.Noninvasive cortical
stimulation with transcranial direct current stimulation in

Parkinson’s disease.Mov Disord. 2006; 21(10): 1693-1702.
[5] Bindman LJ,Lippold OCJ,Redfearn JWT. The action of brief
polarizing currents on the cerebral cortex of the rat (1) during

current flow and (2) in the production of long-lasting
after-effects.J Physiol.1964; 172(3): 369-382.

[6] Benninger DH,Lomarev M,Lopez G,et al.Transcranial direct
current stimulation for the treatment of Parkison disease.J

(9

(10]

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

Dundas JE,Thickbroom GW,Mastaglia FL.Perception of
comfort during transcranial DC stimulation: Effect of NaCl
solution concentration applied to sponge electrodes.Clin
Neurophysiol.2007; 118 (5): 1166-1170.

REARNIEHHNESEE—

REFH: 5w E KR F A
(101061138),

1EZ Tt =— E:ﬂ‘?%‘a’t i, T, Fak.
BRRITEE T, AEH. FRAFITHIBE, 4
EHRL, L., F—3 ‘?’Fx, A E M3t LFE .

FUzEIHZE: SRR BALAT ) READ S B XM

22540 48 H AR R A0 2 F R A BB

EEELK. TPty REA AT EAR LA
EAFHE AR 2006 SF47 4 49 ((%Té—%%fé‘%’l%é‘]ff%
SFHELY 9HEER.

KX BYEIE: % —AEEHk CNKI. 7 % 815 438
e, RAELEA “GMAEARRE, LI 6 5Lk,
AR 2R F A AT e R RGER” X—5

SKESRAI F

dﬁ‘

IREREE

Neurol Neurosurg Psychiatry.2010; 81(10): 1105-1111.

[7] He XK,You CJ,Wang YF,et al.Zhongguo Linchuang Kangfu.

2005;9(41): 11-13.

FRTIG A, JUAR S, 25 A A8 AN IR PR 7 52 8 Pt ) v i <

ARSI T T E 2/ A8 Rt vh & Ak s

R GAT A R0, RIE G AL PR A AL R ek

R BRAT 2 0 s M [3). H [ 1 AR 6 42,2005,9(41): 11-13.

[8] Carman LS,Gage FH,Shults CW.Partial lesion of the
substantia nigra: relation between extent of lesion and

LB LR

TR BREAT AR BENA, R AR 8P A

rotational behavior.Brain Res.1991; 553 (2): 275-283.

( ‘Efa? ISSN 1673-8225 CN 21-1581/R 2012 FE/KIT (/1 [HHH T FNF) FdstlIrE
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reports of case-control studies
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follow-up, and analysed
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(c) Consider use of a flow diagram
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Main results &4 %
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