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Effects of Rotarod Exercise and Electroacupuncture on Muscle Activity and Serum
BDNF Level in the Ataxic Rats by the 3—Acetylpyridine
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Abstract

The 3-Acetylpyridine(3-AP) induces cerebellar injury which is chemoablation of the inferior
olive nucleus. The purpose of this study was to investigate the effects of exercise(Ex) and
electroacupuncture(EA) on muscle activity of hindlimb and serum brain derived neurotrophic
factor(BDNF) in the ataxia rats by the 3-AP. 12-week-aged male Sprague-Dawley rats were
randomly divided into the 5 groups: Control, 3-AP, 3-AP+Ex, 3-AP+EA and 3-AP+Ex+EA
groups. Maximal Height Vertical Jump(MHV]) was significantly decreased in the 3-AP
compared with control group, and it was increased in Ex, EA and Ex+EA groups than 3-AP
group. The muscle activity of hindlimb was significantly increased in the 3-AP groups than
control group, also it was most decreased in Ex+EA group. The concentration of BDNF of the
serum was significantly decreased in the Ex, EA and Ex+EA groups than 3-AP group. The
results of this study showed that dynamic exercise and electroacupuncture have a positive

effect on functional recovery and in the ataxia rats by the 3-AP.
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¥ 1. Gibson and Blass' s gait scale[32]

Score Gait
0 Normal
-2 Mud walking
-2 Tremor while walking
-3 Motor deficits of hind limbs
-4 No weight bearing by hind limbs
2.2 BEIRE 2ENE
£ Ao A= A4 Tem, 15em7H4 9] 7kl 7t 67] =
T35 0] Qi =ol7k 60em] A TFsdt AEH B
o2 FAHAUE REFRZ E(rotarod) & o] 83t &%
< A&tk EETH SEHATE 3-AP A4 5Y
SHE ZERE £52 0mpme IHEEE wd 20
WA 27 Bt AASATH26].

AT SN 3-AP A2 59 FHE =4t
g Ao slFshs ATl AAS HE9n &
Ae)(EEANA <F 10mn o2, ABFZ 99 A=
AYATE st Ak h27-301033]. ©3 A
&+ < &4 2 148 g5k
5, Akl ddshe AAEE FHE 255k, ©A
2 87]7Es-160, ITO, Japan)Z ©]

FA0] 223} $57% 8L Whe] 98 Ay
]

FARDzo] HAE AT A71(10mA, 3% 1
Aogyt 55 & 9 2 HY 2 vig] Sy



3-Acetylpyridined] 2Jst 2SAZ SERR0A ZEIZE

S TE0| Z28¢et 2 BDNFO| OlXl= Fet 239

AAG(QF A 145cm, =01 60cm)E T L <t
= 59

=
2
2

3.2 2EMZZAL

3-AP Fol& AT e Ao 2ZPEE
48] S8, vEe 2EHEE 2= MP-150
WSW(BIOPAC System Inc. CA, USA)Z =435t}
FHE FAE A3 E Acgknowledge 3.7.3 (BIOPAC
System Inc. Santa Babara, USA)S o]-&3}o] #45}
At 2L 2159 FEFEEL 1,000HzE A3
3, F3E-FE(band pass filter) 50~500Hz9} =]
¥ (notch filter) 60HzE ©]-&3tTh 72 Agare] <

AE Aze Ay Hi Al (Root mean square,

as
flal viEE Sobne] FANeRT Y shiS 1

o, &o] FEZl FHd AHFE AdstsrHi]
AT AYPoR QgAY 2-3% ool &
AR AFAAE 54 e Uz AFFE A5
AA ZEHNE 102 B 33 vHE A4 27
v FAVNNE F U, ATAAE Sl A Jde 5
oF Bl Ete] SE S 102 59t 33 vk A3
o} 242t 249 102 5] A= ghS RMS A @ gk +
A5} vpA e 225 AL s F7F 6% ko] HE &
AE AT S FA8H AT A5 vek 5
3} (normalization)= A $1& 59F2] RMS #h& eH4%d

gle] RMS groll el ®dsh= %RVC(Reference
voluntary contraction)® 2|8} tH35]. BE AP
o] THAYEE 3-AP9| Fol 5 F ARE AHE
2, ABAZE 7Y, 233 1490 A8

w
w
|
R
r2
12
i
0x
It
mjo
o
0
ol
99)

DNF ZAt

o] BDNF %%Z Chemikine™ Brain Derived
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72! 1. 3-AP-treated rats showed Mud—walking at day
1, characterized by ataxic gait with excess
flexion and extension of hindlimbs and a raised
tail. 3—AP induced ataxic gait and dysfunction
in hindlimb.
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12l 2. Changes in the maximal height of vertical
jump(MHVJ) after 3—AP treatment. The
MHVJ was measured before and 7, 14days
after apply of each interventions. The MHVJ
significantly decreased upon 3—-AP treatment
compared with control group(p{.01), while it
significantly increased after each
interventions compared with 3-AP
group(p{.01). Con : Control group, 3—-AP :
Injected 3—AP without intervention group,
3—-AP+Ex : Injected 3—AP with rotarod
exercise group, 3—AP+EA : Injected 3—-AP
with electroacupuncture group, 3—AP+HEX+HEA :
Injected 3—AP with rotarod exercise and
electroacupuncture group, *p{.01 vs. control
group, ?p{.01 vs. 3—AP group, °p¢.01 vs,
before—interventions, °p{.01 vs. 7days after
interventions.
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12! 3. A change in the muscle activity after 3-AP
treatment. The activities of gastrocnemius
muscle were measured before and 7, 14days
after apply of each interventions. The muscle
activity significantly increased upon 3-AP
treatment compared with control
group(p{.01), also it slightly decreased after
each interventions, however there were no
significant differences. Con : control group,
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3-AP : Injected 3—AP without intervention
group, 3—-AP+Ex : Injected 3—-AP with
rotarod exercise group, 3—AP+EA : Injected
3-AP with electroacupuncture group,
3—-AP+Ex+EA : Injected 3—AP with rotarod
exercise and electroacupuncture group, *p¢.01
vs. control group.

Zat 1292015 ng/mﬂ
3-AP* 1.54+0.19 ng/ml, &5+ 1.24+0.23 ng/ml, 13

T 1.18+0.13 ng/ml, 1)1 &F A3 1.10+0.19 ng/ml
2 PE}%E}. o)zl Hls) 3-AP+2] €% BDNF %
T FosM Uk, A5 FAE 4% 7
A 52 BDNF %5% }APiLoﬂ v & folsiAl 7+
289 o p<05), Al AdT AlololE F2 3t 2o] 7}
YERA] et 1™ 4].
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12! 4. A change in the serum BDNF level after 3—AP
treatment. There were significant difference
between control and 3—AP group(p{.05).
After intervention for 14days, serum BDNF
level decreased significantly compared with
3—-AP group(p¢.05). Con : control group,
3—-AP: Injected 3—AP without intervention
group, 3—AP+Ex: Injected 3—AP with rotarod
exercise group, 3—AP+EA: Injected 3—-AP
with electroacupuncture group, 3—AP+Ex+EA:
Injected 3—AP with rotarod exercise and
electroacupuncture group, *p<.05 vs. control
group, “p{.05 vs. 3—AP group.
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