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A Model of Chronically Stretched Soleus Muscle in Rat

Nobuyuki TANAKA and Isaoc OOTA
Department of Physiology (Section 1) Sapporo Medical College
(Chief : Prof. H. Yabu)

To obtain an experimental model which could be used to investigate the effect of chronic muscle
stretching on neuromuscular transmission, a series of experimental observations were carried out using rats.
The following results were obtained.

1. Not only the soleus muscle but also the gastrocnemius muscle was stretched in the leg-lengthening
(LL)-operated leg. In contrast, in the leg subjected to the leg-lengthening operation with dislocation of the
knee joint (LLD operation), the gastrocnemius muscle was not stretched, although the soleus muscle was
stretched as much as in the LL-operated leg.

2. The degree of dorsiflexion of the foot and the extent of the restriction of the ankle joint’s movement
were severe in the LL-operated leg. They were slight in the LLD-operated leg.

3. The wet weight of the soleus muscle in the LL-operated leg decreased gradually as the stretching
period increased. The wet weight in the leg subjected to a fixation procedure performed by a plaster cast,
so as to obtain an immobilization model, was similar to that in the LL-operated leg. However, no
significant difference in wet weight in the LLD-operated leg was observed during the stretching period,
compared with the control.

On the basis of these results, it was concluded that the LLD operation was more suitable than the LL
operation as a method to obtain a model which could be used to investigate the effect of chronic muscle
stretching on neuromuscular transmission.
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Fig. 1 Anatomical aspects of control leg (a), leg-lengthening (LL)-operated leg (b) and the leg subjected to leg-
lengthening operation with dislocation of the knee joint (LLD operation) (c). A: Point where the tibial

nerve branches into the gastrocnemius muscle.

muscle. C: Distal end of the femur.
ankle joint.
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Fig. 2 Relationship between duration of treatment and wet weight of the soleus muscles.
Columns and vertical lines represent mean+S. D. of the

the relative value of wet weight to the control.
mean (n=6).

+*p<0.05 vs. control.
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The ordinate indicates

soleus muscles obtained from LL-operated rats.
soleus muscles obtained from LLD-operated rats.

& soleus muscles obtained from rats subjected to fixation procedure performed with plaster cast.
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