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Development of skeletal muscle satellite cells after
swimming exercise in DM mouse gastrocnemius

muscle.
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Abstract

Previous studies have reported the effects of kinetic therapy in patients with
diabetes mellitus by measuring blood glucose or HbAlc levels. However, only few
studies have reported on the influence of forced exercise on muscle fibers under
hyperglycemia condition. Therefore, the current study examined the effect of forced
exercises on the skeletal muscles by measuring satellite gastrocnemius muscle cells
activities in control and type 2 diabetes mellitus mice. Paraffin sections from the
gastrocnemius muscles of these mice were used for immunohistochemistry. The
results indicated that autofluorescene through exposure to ultraviolet light was
observed in particular gastrocnemius muscle cells and cell nucleus. These cells were
present in clusters in the deep area but were sparse in the superficial area of the
gastrocnemius muscle. Moreover, the autolforescene muscle cells were increased
after forced exercise. It was found that such autofluorescene areas and the area
where satellite cell activation was observed were highly overlapped. These
autofluorescent cells are suggested to be type 2a muscle fibers and have the
potential to be increased through forced exercises. Autofluorescence of muscle
fibers on ultraviolet light is attributed to the presence of NAD+ and NADH, which
reflect light at wavelengths of 440-470 nm, and flavin and flavin-containing protein,
which reflect light at wavelengths of 488 nm and 520-560 nm. The skeletal muscles
are altered to the fiber type with exercise or aging. Thus, it may be possible to
study skeletal muscles of diabetes patients using the autofluorescence property of

type 2a fibers.
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