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-Abstract-

Key concept : stroke, endurance exercise, muscle atrophy, diet intake

Effect of endurance exercise during acute stage on hindlimb muscles of
stroke induced rat

An, Gyeong-]u”, Lee, Yoon-Kyong”, Im, Ji—Han), Choi, SrniS), Choe, Myoung-Aes)

The purpose of this study was to identify hindlimb muscle atrophy in stroke induced rat
and determine the effect of endurance exercise on body weight, weight of hindlimb niuscle
during 7 days after stroke induction.

Thirty four male Sprague-Dawley rats with 200-270g body weight were divided into four
groups © control, control+exercise(Con+Ex), stroke, and exercise after stroke(St+Ex) group.
The control group and Con+Ex group received sham operation and the stroke group and
St+Ex group received right MCA occlusion operation by using silicon—coated probe. The
Con+Ex and St+Ex groups ran on a treadmill for 20min/day at 10m/min and 10 °grade
Daily body weight and diet intake were measured every moming for 7 days. Cerebral
infarction of stroke and St+Ex groups were identified by staining with TCC for S(kmnqb&

The data were analyzed by Kruskal-Wallis test and Mann-Whitney U test using the
SPSSWIN 9.0 program.

Body weight of the control group at the 7th day increased by 18.3% significantly: from
the first day of experiment, that of the stroke group at the 7th day decreased by 6.7%
significantly compared to the day of receiving right MCA occlusion operation.

1) Doctoral student, College of Nursing, Seoul National University
2) Graduate student, College of Nursing, Seoul National University
3) Professor, College of Nursing, Seoul National University
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Body weight of the Con+Ex group at the 7th day increased by 10.3% significantly from
the first day of experiment, that of St+Ex group at the 7th day also increased by 13.4%
significantly compared to the day of receiving right MCA occlusion operation. The total
amount of diet in stroke group decreased significantly compared to that of St+Ex and that
of control group. :

In stroke group the wet weight of both sides of soleus, plantaris, and gastrocnemius
muscles decreased significantly compared to that of control group. The relative weight of
affected(left) plantaris and gastrocnemius muscles decreased significantly compared to that
of the control group. The difference between the weight of affected and unaffected soleus,
plantaris, and gastrocnemius muscles were not significant in stroke group.

The wet weight of right gastrocnemius muscles in Con+Ex group increased compared to
that of control group. The relative weight of right gastrocnemius muscle increased
significantly compared to that of the control group.

The wet weight of St+Ex group increased significantly compared to that of the stroke
group in both sides of soleus, plantaris, and gastrocnemius muscles. The relative weight of
affected plantaris muscle increased significantly compared to that of the stroke group. The
difference between the weight of affected and unaffected soleus, plantaris, and gastrocnemius
muscles were not significant in St+Ex group.

Body weight and wet weight of soleus, plantaris, and gastrocnemius muscles in the St+Ex
group did not recover to the values of control group.

Based on these results, it can be suggested that endurance exercise during acute stage of
stroke can reduce muscle atrophy related to denervation, inactivity and undernutrition.
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<Fig 1> Experimental Design
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<Table 1> Pre and post body weight of control, stroke, control plus exercise(Con+Ex), and exercise after -

stroke induction(St+EX).

Prewt. Postwt Post/pre(%)
Control(N=9) 24166 £ 2546%* 26501 £ 2936 11831
Stroke(N=9) 249.02 * 21.19% 23224 + 17944+ 93.26
Con+Ex(N=8) 253.08 * 2057* 279.18 + 12.22 110.27
St+Ex(N=8) 22841 + 2332+ 259.03 + 2497 113.40

Values are mean*SD(g)
Prewt: Body weight at the start of experiment
Postwt: Body weight before dissection

=+ Significant between prewt and postwt(P<0.01)

* Significant between prewt and postwt(P<0.05)

+ Significant between Conrol & Stroke group(P<0.05)
# Significant between Stroke & St+Ex group(P<0.05)
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<Table 2> Wet weight of hindiimb muscles in control, stroke, control plus exercise(Con+Ex), and exercise

after stroke induction(St+Ex).
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Soleus Plantaris Gastrocnemius
Rt(unaffectd) Lt(affected) Rt(unaffectd) Lt(affected) Rt(unaffectd) Lt(affected)
Control(n=9)  11566+11.32 108.33+12.45 231.00£34.86 219.22+21.53 1186.88+11222 124344116395
Stroke(n=9) 83.33+16.78* 88.00+9.98+ 165.66+28.19+ 161.77£27.12% 9564418510«  893.77+96.93+
Con+Ex(n=8) 100.00+10.62+ 10875+14.88 2451214648 237.37+£32.16 1403.62+86.83+ 1236.87+£294.20
St+Ex(n=8) 100.62+12.90# 10562+1384¢ 2230013155  21987x1994% 1204.751201.99% 1207.871217.36%#
Values are meantSD(mg) N: Number of animals
"+ Significant between Control & Stroke group (P<0.05)
+ Significant between Control & Con+Ex group
# Significant between Stroke & St+Ex group
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<Table 3> Relative weight of hindimb muscles in control, stroke, control plus exercise(Con+Ex), and

exercise after stroke induction(St+Ex).

Soleus Plantaris Gastrocnemius
Rt(unaffected) Lt(affected) Rt(unaffected) Lt(affected) Rt(unaffected) Lt{affected)
Control(n=9) 0.39+0.07 0.33+£0.04 0.82%+0.10 0.79*0.06 4.241+0.36 4.451'0.47
Stroke(n=9) 0.37£0.07 0.37£0.04 0.76£0.17 0.65+0.12* 4241045 393+0.45*
Con+Ex(n=8) 036005 0.39+0.05 0.83+0.17 0.85%0.10 5.02+0.36+ 44%1.09
St+Ex(n=8) 0.39+0.06 0.4110.04 087+0.25 0.85+0.06# 456+0.85 4521098

Values are mean+SD(mg/g)

N: Number of animals

* Significant between Control & Stroke group (P<0.05)

+ Significant between Control & Con+Ex group
# Significant between Stroke & St+Ex group
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<Table 4> Total amount of diet intake and weight gain during experimental period

Total diet intake Weight gain
Control(n=9) 14766 +25.06 43.34+16.90
Stroke(n=9) 101.56=3953+# -26.22E22.11%#
ContEx(n=8) 160.62+21.91 26.10+14.64
St+Ex(n=8) 152.71%16.55 3147+10.17

Values are meantSI{g)

N: Number of animals

* Significant between Control & Stroke group (P<0.05)

# Significant between Stroke & St+Ex group
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Z7HCH(P=0.004).
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