A3 2 ZAAHEE A 28 g HEF, TH9F, 5, 9¥EE
Vol4, No.l, June 2002

HEF F 347 £8°] H8¥ 9 S
Age] vzl 4F

QIX|A[* - H{BOh**

-~ Abstract -

Key words : stroke, muscle atrophy, exercise, undernutrition

Effect of exercise during acute stage of stroke on affected
and unaffected hindlimb muscle mass of cerebral ischemic rat

Im, Ji Hye' and Choe, Myoung-Ae"™

The purpose of this study was to identify the effect of cerebral ischemia on affected(Lt)
and unaffected(Rt) side of soleus, plantaris and gastrocnemius muscle mass and determine
the effect of exercise on affected and unaffected side of soleus, plantaris and gastrocnemius
muscle mass during acute stage of stroke.

Sixteen male Sprague-Dawley rats with 200~270g body weight were randomly divided into
three groups: control, stroke, and exercise after stroke(St+Ex) group. The control group
received sham operation and the stroke group and St+Ex group received transient right
MCA(middle cerebral artery) occlusion operation. The St+Ex groups ran on a treadmill for
20min/day at 10m/min and 10° grade for 6days. During the experimental period body weight
and diet intake was measured every morning. On the 7th day after operation, muscles were
dissected from both affected and unaffected side of hindlimb. Cerebral infarction of stroke
and St+Ex groups were identified by staining with TCC for 30minutes. The data were
analyzed by Kruskal-Wallis test and Mann-Whitney U test using the SPSSWIN 90
program. Significance was accepted at the level of p<0.05.

* Doctoral Course, College of Nursing, Seoul National University
** College of Nursing, Seoul National University
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The results were summarized as follows :

be larger than that of stroke group.

to those of control group.

unaffected side.

to those of stroke group.

1) There were no significant difference of the body weight on the firsrt day of experiment
among 3 groups. Whereas on the 7th day, the body weight of both stroke group and
St+Ex group were significantly smaller than that of control group. Body weight of
St+Ex group on the 7th day tended to be larger than that of stroke group.

2) Total diet intake of both stroke group and St+Ex group were also significantly smaller
than that of control group. While total amount of diet intake in St+Ex group tended to

3) The weight of gastrocnemius muscle of affected side in stroke group significantly
decreased compared to that of control group and the weight of soleus and plantaris muscle
of affected side in stroke group tended to decrease compared to that of control group.

4) The weight of plantaris muscle of unaffected side in stroke group significantly
decreased compared to that of control group and
gastrocnemius muscle of unaffected side in stroke group tended to decrease compared

5) The weight of gastrocnemius muscle of affected side in stroke group significantly
decreased compared to that of unaffected side and there was no significant difference
of the weight of soleus and plantaris muscle in stroke group between affected side and

6) The weight of soleus, plantaris and gastrocnemius muscle of both affected side and
unaffected side in St+Ex group had a tendency of increase compared to those of stroke
group. The relative weight of soleus and gastrocnemius muscle of affected side and
soleus muscle of unaffected side in St+Ex group had a tendency to increase compared

Based on these results, exercise during acute stage of stroke might attenuate muscle
atrophy of both affected and unaffected side of hindlimb muscles.

the weight of soleus and
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0 day 7 day

* Muscle & brain dissection

Figure 1. Experimental design
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Figure 2. Daily diet intake of 3 groups

Str+Ex : Stroke+Exercise group

* : Significant between Control and Stroke group(p<0.06)
+ : Significant between Control and Stroke+Exercise group(p<0.05)
# . Significant between stroke and Stroke+Exercise group(p<0.05)

Table 1. Pre: and Post body weight of 3 groups

e e
Control{(n=5) 248.18 + 2853 20496 * 12.50% 11884
Stroke(n=6) 24321 + 1243 24050 = 14.94+ 98.83
Str+Ex(n=5) 22910 + 2528 252.80 * 3061# 110.34

Prewt : Body weight at the start of experiment
Postwt : Body weight before dissection

Str+Ex : Stroke+Exercise group

* : Significant between prewt and postwt(p<0.05)

+: Significant between Control and Stroke group(p<0.05)
#: Significant between Control and Stroke+Exercise group(p<0.05)

SAHTL BWE197g, 13.35+838g, 17.76*
159g 2.2 H&FTL dRTe Hld] 4861% H9
3 ZHAE JEHAI(p=0004) HEFLEFTL U
Z¢o] vl 3164% FIT FAE JElEG
(p=0.008).

HEF fY £E 69 F 4 F9 ABMEFEF

59

£ 2582*162g, 22.76+533g, 2022+t505g2. %,
Zt T fo¥ Aolg YehlA dkth HE
FRE FE 7Y F 4 2 ARANEE BB
+157g, 2275+535g, 2094+239ge 2 & 3
ARAHAZS FAF AolE YUERA Wi

Z+ 29 74938 F A=A A FL Table 2014



Table 2. Total amount of diet intake and weight gain for 7days of 3 groups

Total diet intake(g)

Weight gain(g)

Mean+=SD Mean*SD
Control(n=5) 143.44+12.33 46.78+18.74
Stroke(n=6) 84.25+2758+ -2.71121.54%
Str+Ex(n=5) 104.88+1594+ 23.70£6.37+

Str+Ex : Stroke+Exercise group

* : Significant between Control and Stroke group (p<0.05)

+

B upe} o] gR2Te 1434+%12.33g, HEFT

< 8425+2758g, HEF :°: T 104.83=159%4¢
oz FTe dEzaol HE 4266% FoAF
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: Significant between Control and Stroke+Exercise group (p<0.05)
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Table 3. Muscle weight of affacted and unaffected side of 3 groups

Lt(affected) Rt(unaffected)
Mean *SD Mean *SD

Soleus(mg) Plantarisimg) Gastro(mg) Soleus(mg) Plantaris(img) Gastro(mg)

Control(n=5) 1088011247 22060+2441 127240L184.16 1600041739 2552011652  1209.80%123.45
Strokeln=6) 100.33+14.32 210002448 952.33+140.79*+ 941611083 2146612993+ 1102.00+156.76

Str+Ex(n=5) 11260t2536 21880+24.22 1057.80+237.72 060+1197 2188014685 112560119641

Str+Ex : Stroke+Exercise group

Gastro © gastrocnemius muscle

# : Significant between Control and Stroke group(p<0.05)

+ : Significant between affected side and unaffected side(p<0.05)

Table 4. Relative weight of affected and unaffected side of 3 groups

Lt(affected) Rt{unaffected)
Mean =SD Mean =SD
Soleus{mg/g) Plantaris(mg/g) Gastrolmg/g)  Soleus(mg/g) Plantaris(mg/g) Gastro(mg/g)
Control(n=5)  0.36%0.04 0.74+0.06 434=062 0.36+0.06 086007 410%0.40
Stroke(n=6)  0.41:£0.06 0.86+0.08 378067 0.38+0.04 0.83:+0.12 456+0.75
Str+Ex(n=5)  0.43%010 086+0.11 390076 0.40+0.04 086£0.15 430084

Str+Ex : Stroke+*Exercise group
Gastro : gastrocnemius muscle
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