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Research on Molecular Mechanisms of Active Force Reduction and
Easy Fatigability in Atrophied Skeletal Muscle
with the Aim of Developing New Rehabilitation Exercises
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ABSTRACT

We investigated how hindlimb immobilization (HI) affected contractile functions of
single skinned soleus fibers from therat. HI (6 weeks) resulted in reduced wet weight of
soleus muscle (~40%). The area of single skinned fibers was ~ 30% less in
immobilized muscle than in control muscle. We found that in immobilized fibers, maximal
Ca*-actiavated force was reduced by ~ 30%. We then induced Ca*-independent active
force under the relaxing condition by lowering the MgATP concentration to investigate
whether the decrease in Cat*-activated force results from reduced likelihood of cross-
bridge formation. We found that in immobilized fibers, the Ca-independent active force
was reduced by ~ 40%. These results suggest that cross-bridge recruitment is suppressed
in immobilized muscle via, probably, structural changes of the sarcomere, resulting in
reduced active force production.
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