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Effects of Electro-acupuncture and Therapeutic Exercise on Nervous
system in the Ischemic Stroke Rats

Young Dae Yoo', Gi Do kim, Jin Sung Chun, Gye Yeop Kim*, Hyun Woo Jeong®

Department of Physical Therapy of Dongshin University, 1. Department of rehabilitation medicine, Wonkwang University Medical Center,
2! Department of Oriental Medicine of Dongshin University

This study was intended to examine the effects of electroacupuncture(EA) and therapeutic exercise on the
improvement of exercise function, BNDF, and HSP70 protein expression in an ischemic stroke model induced by MCA
occlusion. Experiments were conducted for 1, 3 days, 1, 8 weeks respectively. Group | was a group of EA and
therapeutic exercise; Group 11 was a group of therapeutic exercise; Group Ill was a group of EA; Group IV was a
sham group of EA; Group V was a control group; and Group Vi was a sham group without ischemic stroke. In each
group, neurologic motor behavior test, histologic observations, BDNF, and HSP70 expression were observed and
analyzed. The following results were obtained. The results of behavior test suggest that 8 weeks after ischemic stroke
was induced, Group | improved in degeneration and inflammation of muscle fiber and decreased in destruction of
nerve celis and cerebral infarction, indicating a similar state of muscle fiber and brain to Group VI. In
immunohistochemical observations, Group | showed increase in BDNF and decrease in HSP70. Based on these
results, EA and therapeutic exercise may improve muscle atrophy and change in BDNF and HSP70 expression of
ischemic stroke rats and contribute to the improvement of exercise function.
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£ dynorphing 28|38} H TE}RIC}. o]oll spinal spasticity
oll&= 100 Hz2] AA o] 37} IOt thi]u]& (cerebral cortex)
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Table 1. Classification of experimental groups

Group Treatment

I {n=5) MCAQ* + Acupuncture treatment + Therapeutic exercise
IH{n=5) MCAO* + Therapeutic exercise

I (n=>5) MCAO™ + Acupuncture treatment

N{n=>5) MCAO* + Acupuncture treatment(sham)
V(n=>5) MCAQ*

Vi (n=5) Sham operated

" Middle Cerebral Artery Occlusion

2. 518y HEE WAEY A ZE
Zea E79) ghHol wg} 2R H5E 1HS AHEK
u}F 714 (Isoflurane, Choong-wae, Korea)Z HAI0IEE Al7]
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1) Ak 258 & 4 AKNeurological motor behavioral test)
=58 R ol% AeH 2ER0IE Uil 85 S o)

7 2 HEseolA 1e, 15,
F

(1) RpMIEEA} ZHAHPostural reflex test)

Bederson £%9] ZAE WHE HOE HEoIA] 50 an Yol
HA 9 nZlE B 7S] SRS EF BMY 258 033
O 7 o] @4E By S

(2) MXAEAR] BAHLimb placement test)

De Ryck 579} ZAlE W2 AOF ElolBol4l 2k 10 cnd)
off HAY HEYA BME &L TVt HolEg Eall ueds
2 A% WA dE5E 0~-382R Lo d4E 251

(3) WehA7] AAHBeam walking test)
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m Z9 LHE X =& g ] 98 2A dlue 4% ¢
Aol dEg 0~6l 2% LIFo] P& BHsIint

(4) AE7] HAHHorizontal wire test)
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HEolrt thg 10% SEEELTI0] AA|
glztal ZoiskZ H & E(hematoxylin &
9| Fejats EE B
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3n|
CD 7hiztz 89S & HE
- & HAEEY FERQ

0 X
[E 20X
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6. M XA BISH ZAL
1) X ZZ9] BDNF HEEA 5} 2

?3@13'3751‘5}5—}9.?*—‘,‘% ek | ANl HHEE 03%9] Tiig)
a4 8ol MBIt PBSE oizd ¥ AH$H & Novostain
Super ABC Kit (Novocastra Lab., Benton Lane, UK} AFE3}H
2027} YFS3HT 1:10000.F 8435} anti-cfos BHA|(F7799, Sigma,

vS)

=

[
i

BN UGG BES
&1 Hematoxylin(MHS-32, Sigma, USA)2.Z &

AAISIGIC) BDNFY) W 85E HARAgaoR

ZREPE BEE0IA shol e 2o) WETH u

¥ (semiquantitative manner) O F FE51 Negative(-), Mild(+),

Moderate(++), Severe(+++)Z B7}51%

2) X ZA G HSP70 MY ZA 318k #&

10% normal horse serum(Vectastain)@} bovine serum
albumin(Sigma, USA)0| Z¢E PBSE blocking solution© & A}
831 1A B0F HIgAIZl & 33] AMAESH thg primary
antibodyE Azl|alict. HSP70 antibody(mouse monoclonal
IgG, Santacruz, USA)E PBS%} Triton X-100& =&15H S0l
1:2009) HIEE SAMAIA 4TollA] OF 16417 SO BHSAIZATE
abidin-biotin immunoperoxidase®] B (ABC Vectastain Kit)ol]
w} 3t AJ7H HFRZAIZCE NiCl - HO(Sigma, USAYE Z§13)
diaminobenzidine-tetrachloride (Sigma, USA)ollA] 2hiA]7] 1L,
ZAg poly-Llysine ZHE &ejolSoll 8¢ & 2~3A0 AR
g, B2elslel A FEE MESITE HSP709 Wl
AMelgt £EEHE #EnE ol
"2t (semiquantitative manner) S5

oderate(++), Severe(+++)E &

Z
(13
aQ
[+3
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<
7]
H
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7. Western blot analysis

Proteing Z&o}7] 2I5kd Zt Z&l0] 150mM NaCl, 5SmM
EDTA, 50mM Tri-HCl (pH8.0), 1%-NP 40, 1mM aprotinin,
0.1mM leupeptin, ImM pepstatin’} 3% SH& H7isld 2
A3 THE 14,000rpmoilA] 308 St AA 2] Sl

Protein® H71¥9&E Ed HAHE & polyvinyl difluoride
membraneo FOEZC}. membrane PBSO 5% skin milk7}
g oAl HH28IETE 1 oh2 antibody HSP70(mouse
monoclonal IgG, Santacruz, USA)0] E71g Ao 1A &

0} ¥l2= & PBSo)| 0.1% tween-200] 3H2% SdoA] MEHBI

C}. Membrane® Z}Z} goat anti-mouse X rabbit IgG
conjugated sencondary antibody’} M7V oA 1417} S¢t
P18 o film(Kodak, USA)ll = &dlod W= W6 e &
o155
8. SAYH
B dFoMe T8 SPSS 120 o186l B EF
£ 4EsINct. 2871535 HEE 2190 dAL &
2 Paired comparison t-testE AAI519H 1L, 7 £ 79

one-way ANOVAE 4AJSIGC) AIEHE S TukeydH

l9om, ZE SASHE RIAFES 0=0.058 HE5I

o {0 0t 0o &
0% HU rlo Jo >
Of

ol
B
>O
K,

A4

1. 28715359 Hal
1) ZPAEIAL ZHAKPostural reflex test)

AT AL ZAERE HH, 43 1Y
[, O, V, Vi 1258, 48c M2 1dolReut %t
AolE GCE AE 4F F AT VE 208, 48T I2 224
d 48T I, 22588 VB Cn], 48T 2 25%
LIEHNOY ZHa VIERARATE Al7o] Zagtol mhe)
, I, M, VollA ol 7172 Ak
FATE xlolE= YACHFig. 1).
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3.5 r
3
2.5 1
2 L
1.5 ¢ IIII
1r & II
0.5 ;I\‘,’
o l— — o PR . R
1 day 1 week 4 weeks 8 weeks

Fig. 1. The change of postural reflex test in each group.

2) AAWRR] BAHLimb placement test)

Zr Aol AAMR AEaE HE, 48 19 F AT
[2 058, 48F I, I, VE 0758, A48a V= 188 2z
VEIIRICH 2t & 719 2 APl Gt A8 4F & 487
Ve 21580F 71 e B8 B, A8 I, Ve 225
A, AEE [, I 258 Ve Algto] Aaghl wet A
BT Vol vl A8 1, O, I, VoA & 1 Boll 7W7H2
AR E HHOL 7 F RS Kol YIYICHFig. 2).

3) BliZ 7] ZANBeam walking test)

o)
7 40| Shy) HARNUE BE, 48 45 Fols 4
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9B} Aol= QU UY 8F & AN A} LT VE A
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3
2.5
2
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1t —A— 10
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0.5 XV
O - — P J o - 1
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Fig. 2. The change of limb placement test in each group.
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Fig. 3. The change of beam walking test in each group.
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0EOE 71} 2 8 H A48T O, M2 2
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Fig. 4. The change of horizontal wire test in each group.

i
lo
HE D <

Fig. 5. Histological changes of rat brain of each group(8 weeks, H
& E stain, x 100). A: MCAOQ + Acupunciure treatment + Therapeutic exercise

B: MCAQ + Therapeutic exercise C: MCAO + Acupuncture treatment D: MCAO
+ Acupuncture treatment(sham) E: MCAQ F: Sham operated

3. WAZASEA FAl

1) =z &9 BDNF HARZA 516LE H5]

518 HEF fY 1F & HAAA ddEE BDNFE
HIEHPHOFT ByRSH A AET [ 2 (+++), 48T Ue (+4),
ST M2 (+1), ST VE (+), A8T VE (1), 48T VI
2 (E TE gon, dgat viol via 2 g Sl
BDNF &3o] 843] &rieteg wae 4+ itk 48+ 1, 1,
M, VoA A8 Vol uld] BDNF wdo] E7kIHEE &
&b 4= QIR om, 4EF 12 4ge O, I, Vol Hial 713 &
2wl g HYckFig. 6 & Table 2)

Table 2. The observation of BDNF immunoreactive neurons in
cerebrum.

Group BONF immuncreactive neurons
I ++ 4+
Il + +
I ++
v + 4+
v +

Vi -
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days,
x 100). A: MCAO + Acupuncture treatment + Therapeutic exercise B MCAO

+ Therapeutic exercise C: MCAQ + Acupuncture treatment D: MCAO +
Acupuncture treatment(sham) E: MCAO F: Sham operated

S84 HEE FY 157 & HZRANA] wWalEE HSP70g
PR O Z B8 23 AT M2 (++), AT Vi (++),
LT ViE (+++), A8 F VIS (E BEFQOH, 48T VI
off Hlal ZF A& FE0lA HSP70 walo] 35 Eriete haE
& 4 Ut AEF M, NVollals A8 Vol Blal HSP70 gt
§o] Z4slse B 4 URJrHFig. 7 & Table 3).

B

e}

o0
)
1824
0%
el
H0

E el
IR TAIIPR. o N : 2
Fig. 7. HSP70 immunohistochemistry changes of each group(7
days, x 100). A MCAO + Acupunciure treatment + Therapsutic exercise B:
MCAO + Therapeutic exercise C: MCAO + Acupuncture treatment D: MCAQ +
Acupuncture treatment(sham) E: MCAQ F: Sham operated

2,

Table 3. The observation of HSP70 immunoreactive neurons in
cerebrum.

Group HSP70 immunoreactive neurons
I +
If ++
Ii ++
v ++
vV + + +

4. X ZA 9] HSP70 HAE XA £ 5|6k waid g
X ZA9] HSP70 western blotting Z4A} 23} 5184 HES
dl 13 I=lte &

=) FAET VoA A8l Viol dlal HSP70 wisio)
E71ete BES = o, 48F 1, O, 1, VoA
Vol B3] HSP70 wslo] 24519288 BEE 4 Ao,

)
Z 1S AT I, M, Mol 8o} 718 B2 Ul 9irkFg,

>
w0 >4
S ey o Ho

HSP70 —

ey
i

B—actil - | e coms cmm cn @ am— |

s L

Control || | Wy v

group Experimental group

Fig. 8. HSP70 western blot analysis(7 days).

NI
x5l 8 (cerebral ischemia)2 AZAMIZE £aRH AAQEE
dEg Aesio] AR, QAIFl, AJZH e HojFol & 4
715 BAE 407 a0, g od HEF #As
2 HEFOT Qs 2Y W ATEY 24, AW 57 5
9] OIAMY B S 7IAA B,

BDNF= NGF, NT-3, NT-451} €A Ag8A 0] EMlske o
QIALE A1ZA Y] W, 3, {18 7tado] dddsle 22Z
Alglo] o, 29 |4 BDNF7F 347) &A=l
&2 FA AE 7N ZEE Bl B FHAuk?.

AAESE Q7Y oA 5338 QATA A1EFAEE
BN wEg Z71K1710MY, BDNF= 22 £59] A2
29 YER ¥ 7157 HEY AT, Neeper 572 =
2 THEEE A7l T BDNFS A1 M Z0IAI] mRNA

02 S oz
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