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Changes in myosin heavy chain composition of rat soleus muscle

during hindlimb suspension

Shigeru KATSUTA, Hideyuki TAKAHASHI* and Yuko HATTORI**

This study examined the effects of hindlimb suspension for 1, 2 and 4wk on myosin heavy chain

(HC) and muscle fiber composition of rat soleus muscle, using sodium dodecyl sulfate-polyacrylamide

gel electrophoresis and conventional histochemical technique. Normal soleus displayed only HCIla as

fast HC isoform, while in suspended muscles HCId was detected in addition to HCIla. We show here

for the first time that suspension causes the expression of HCId in soleus. Percentage of HCId and

the animals displayed HCIId increased largely at 2 wk of suspension. The “unclassified” fiber, which

couldn’t react to myosin ATPase stain, appeared in suspended soleus and the percentage of it also
increased largely between 1 and 2 wk of suspension. These results suggest the possibility that the
critical point, which remarkably changes the qualitative property of soleus muscle, exists between 1

and 2 wk of suspension.
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Table 1 Body and soleus muscle weights of control and suspension groups

Period Group N Body wt Muscle wt Muscle wt/
(wk) 7 (g) ) (Ir}g) Body”wt (mg/g)
1 CON 8 488.3+10.3 175.9£6.4 { 0.361£0.015
SuUS 10 399.949.9** 121.944.3*** " (0.304%0.005**
o CON 8 503.9%11.4  165.5+4.6  0.330%0.013
SUS 9 402.6+8.5%* 88.8+£3.5%**  0.221%0.008***
RV CON 8 53.1412.0  189.0+3.4  0.3540.008

SUS 10 411.1£12.9***  68.7+1.3***  0.168+0.004***

Values are means+SE. N, number of animals; CON, control group; SUS,
suspension group.** and ***denote significant differences from control
group at 0.01 and 0.001 levels, respectively.

HClla
HClld
HCllb — |

HCI

Fig. 1 Separation of myosin heavy chain (HC) isoforms of rat
skeletal muscles by SDS-PAGE. Lane 1; mixture of soleus,
plantaris and diaphragm, lane 2; control soleus at 4 wk of
suspension, lanes 3,4 and 5; suspended soleus at 1,2 and 4 wk
of suspension, respectively
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Fig. 2  Densitometric scans of SDS-polyacrylamide gel
electrophoresis of myosin heavy chain (HC) isoforms
from suspended (A) and control (B) soleus at 4 wk of
suspension
Table 2 Percentage of myosin heavy chain (HC) isoforms in the soleus
muscles of control and suspension groups
Period Grou N HCI HCIla HCId HCIb
(wk) P (%) (%) (%) (%)
1 CON 8 91.3%+1.9 8.7%1.9 0 0
SUS 10  94.9+1.4 4.9£1.2 0.2+0.2 0
2 CON 8 94.9+1.6 5.1+1.6 0 0
SUS 9 93.4+2.4 5.5+2.2 1.1£0.3 0
4 CON 8 96.1+0.8 3.9+0.8 0 . 0
SUS 10 96.4+1.2 2.240.6 1.4+0.5% 0

Values are means®SE. N, number of animals; CON, control group; SUS,
suspension group. *denotes significant difference from control group at 0.05

level.
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Table 3 Percent area of muscle fibers in the soleus muscles of control and suspension groups

Period

Fiber type (%)

Group N
(wk) I IA IB unclassified
1 CON 8 87.1+1.7 2.0+0.6 10.9+1.7 0 0
SUS 10 88.5+1.6 1.4+0.5 10.0+1.7 0 0.1%0.1
2 CON 8  89.6+2.3 1.4%0.5 9.0+2.2 0 0
SUS 9 78.5+2.9* 0.4+0.2 7.4+1.3 0 13.742.8%**
4 CON 89.942.2 1.140.3 9.0+2.2 0 0
SUS 10 72.34£2.4%%  (0.8+0.2 8.240.9 0.24:0.3  18.5:£2.2%**

Values are means+SE. N, number of animals; CON, control group; SUS, suspension group.* and

***denote significant differences from control group at 0.05 and 0.001 levels, respectively.
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