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Classification of muscle fiber types using cathepsin D

Immunostaining
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Abstract

Muscle fibers are generally classified into two main types, type I and type II,
according to their myosin types or mitochondrial enzymes. No methods have been
reported that use specific lysosomal proteolytic enzymes to classify muscle fibers.
This study examined whether immunostaining with lysosomal enzyme cathepsin D
could be used to identify muscle fiber types.

The soleus and extensor digitorum longus muscles of normal and hindlimb
unloaded rats were used. Transverse serial sections of each muscle were stained
with slow myosin, fast myosin, and cathepsin D immunostaining. The muscle fibers
were classified into type I or type II using the myosin staining, then compared to
the staining patterns observed with cathepsin D immunostaining.

In the muscles of both normal and hindlimb unloaded rats with cathepsin D
immunostaining, type I fibers showed moderate or strong fluorescence, whereas
type II fibers showed weak fluorescence. On the other hand, hybrid fibers which
were clearly observed in the hindlimb unloaded rats with slow and fast myosin
staining showed only weak fluorescence with cathepsin D immunostaining.

These results suggest that cathepsin D immunostaining can be used to classify
muscle fibers into type I or type II. Further studies are needed, however, to

determine the possibility of using cathepsin D to sub-classify type I fibers.

Key words : Cathepsin D
Skeletal muscle
Muscle fiber type
Hybrid fiber
Apoptosis
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