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Effects of the Removal of the Cast on Hindlimb Skeletal Muscle in Rats.

SUR N/ SR R NI - R
Hisaya TSUJIMOTO ", Hideki SUZUKI ”

Abstract

We studied the effects of continuous cast immobilization and those after removal of the cast on the weights of
hindlimb skeletal muscles in male mature Sprague-Dawley rats (8 weeks old). The animals were divided into three
groups: sedentary control (n = 6), cast-immobilized (CAS; n = 5) and recovery after cast-immobilization off (RCAS;
n=5). Animals in the CAS and RCAS groups were immobilized at the knee and foot joints for 10 days. After 10 days
of immobilization, rats in the RCAS group were released from the cast and were reared in normal conditions for 7
days. Rats in the sedentary control and CAS group were provided after 10 days of cast-immobilization and those in the
RCAS group were provided at 7 days after the cast was removed. The extensor (extensor digitorum longus and tibialis
anterior) and flexor (soleus, plantaris, medial gastrocnemius and lateral gastrocnemius) muscles were isolated and
weighed.

Muscle weight and relative muscle weight were significantly lower in the CAS group than in the sedentary control
group, whereas these weights were significantly higher in the RCAS group than in the CAS group, except for the
soleus muscle. In the CAS group, plantar flexion muscles were more atrophied than dorsal flexion muscles. In the CAS
and the RCAS groups, no statistical differences were found between plantar and dorsal flexion muscle weight relative
to muscle weights of the sedentary control group. In particular, the soleus muscle atrophied extensively and did not
recover completely.

These results indicate that the effects of cast immobilization and cast immobilization off are different between plantar

flexion muscles and dorsal flexion muscles.
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Fig 1. The photograph of a cast-immobilization model.
Legends: The portion enclosed with a black line was a

cast-immobilization part.
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Table 1. Body weight and skeletal muscle weights of rat in each group.

Control CAS RCAS

(n=6) (n=b) (n=5)
Body weight (g) 33719 23017 = 29119 =t
EDL muscle(mg) 15714 10413 = 14115 1
TA muscle(mg) 57445 33942 = 427+£55 =
Plantaris muscle(mg) 34436 16829 = 29215 =t
Soleus muscle(mg) 13612 49412 = 7213 =
MG muscle(mg) 82678 389+55 = 62660 =t
LG muscle(mg) 904+59 478178 = 71166 =t

Values are expressed as mean == SD

CAS ; cast—-immobilization , RCAS ; recovery after cast—immobilization off
EDL ; Extensor digitorum longus, TA ; Tibialis anterior

MG ; medial gastrocnemius, LG ; lateral gastrocnemius

* : Significant difference from the value in control group (p<0.05).

1 : Significant difference from the value in CAS(p<0.05).

Table 2. Relative skeletal muscle weights of rat in each group.

GControl CAS RCAS

(mg/g body weight) (n=6) (n=5) (n=5)
EDL muscle 0.47+0.03 0.45%+0.04 0.49=+0.05
TA muscle 1.70%0.06 1.48+0.18 = 1.47%+0.13 *
Plantaris muscle 1.02+0.06 0.73*0.11 = 1.01+0.07 t
Soleus muscle 0.40+0.03 0.21£0.04 0.25+0.03 =
MG muscle 245+0.16 1.69X0.17 = 2.15x0.07 =t
LG muscle 2.68+0.16 2.060.26 * 2.44x0.16 =t

Legends as same as table 1.
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Table 3. Relative value to control or CAS value of muscle weight in each group.

% Control CAS RCAS
EDL muscle 100 66.2 98.1(135.6)
TA muscle 100 59.1 74.4 (126.0)
Plantaris muscle 100 484 84.9 (173.8)
Soleus muscle 100 36.0 52.9 (146.9)
MG muscle 100 47.1 100 (160.9)
LG muscle 100 52.9 78.6 (148.7)

Values in the parenthesis of RCAS are relative value to cast—-immobilization.

Other legends as same as table 1.

Table 4. Relative value to control or CAS value of relative muscle weight in each group.

%) Control CAS RCAS
EDL muscle 100 95.7 104.2 (108.9)
TA muscle 100 87.1 86.5 (99.3)
Plantaris muscle 100 71.5 99.0 (138.4)
Soleus muscle 100 525 62.5 (119.0)
MG muscle 100 69.0 89.6 (127.2)
LG muscle 100 76.9 91.0 (118.4)

Values in the parenthesis of RCAS are relative value to cast-immobilization.

Other legends as same as table 1.
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Table 5. Whole muscle weight and dorsal or plantar flexion musclses weights in each group.

Control CAS RCAS
(mg) (n=6) (n=5) (n=5)
Whole muscle weight 29421220 1523+217 * 22701+189 =t
100 51.8 77.3 (149.0)
Dorsal flexion muscles weight 73155 443+51 = 56867 =t
100 60.6 77.7 (128.2)
Plantar flexion muscles weight 2210+169 1080170 = 1701141 =t
100 48.9 77.0 (157.5)
Values of lower row are relative value to control.
Values in the parenthesis of RCAS are relative value to cast—-immobilization.
Other legends as same as table 1.
Control 249 75.1
CAS 70.8 *
RCAS 250 t 75.0 T
0% 50% 100%

. - Dorsal flexion muscles

I:I - Plantar flexion muscles

Fig 2. The percentage of the dorsal flexion muscles or plantar flexion muscles to the whole muscle weight.

Other legends as same as table 1.
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Table 6. Relative value to whole muscle weight in each group.

Control CAS RCAS
(% whole muscle weight) (n=6) (n=5) (n=5)
EDL muscle 5.3+04 6.8+£06 =* 6.22+0.6
TA muscle 19.5+04 223%+1.2 * 188+14 t
Plantaris muscle 11.7x+0.6 11.0x+0.6 129+08 t
Soleus muscle 42+03 32+04 = 32+04 =
MG muscle 30.8+0.8 31.0%+1.0 31.3+14
LG muscle 28110 25.6+0.6 * 27610 t

Other legends as same as table 1.

Table 7. Relative value to dorsal flexion or to plantar flexion muscles weights

in each group.

Control CAS RCAS

(n=6) (n=5) (n=5)
EDL muscle(XDFM) 21.5%+1.2 23.5+20 249+1.2
TA muscle(DFM) 78.5%+1.2 76.5+=2.0 75113
Plantaris muscle(kPFM)  15.6+0.7 15.5+0.9 17.2+0.9 =t
Soleus muscle(%PFM) 6.2+0.5 46106 = 42405 =
MG muscle(%PFM) 409+%+11 43.81+09 =« 42011 ¢+
LG muscle(%PFM) 373%1.2 38.1x£0.9 388x1.5

DFM ; dorsal flexion muscles , PFM ; plantar flexion muscles

Other legends as same as table 1.
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