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Abstract
Muscle fiber atrophy

Tkuya Nonaka, M.D.
National Center of Neurology and Psychiatry

Muscle fibers have been classified into two major forms of red (slow twitch) and white (fast twitch) muscles.
The red muscle utilizes lipid as energy source through mitochondrial metabolism and function to sustain the posi-
tion against gravity (sometimes called as antigravity muscle). Under microgravity the red muscle is selectively in-
volved. In our unloading study by hindlimb suspension experiment on rats, the one of the representative red mus-
cle of soleus muscle underwent rapid atrophy; they reduced their weights about 50% after 2 week-unloading. In
addition, myofibrils were occasionally markedly disorganized with selective thin filament loss. Mitochondria in the
degenerated area were decreased in number. The white muscle fibers in the soleus muscle had mostly trans-
formed to the red ones. It took about 1 month to recover morphologically. The satellite cell playing a major role in
muscle regeneration was not activated.

There still remained unsolved what are the mechanosensors to keep muscle function under normal gravity.
Dr Nikawa’s group proposed that one of ubiquitin ligases, Cbl-b is activated under microgravity and induces mus-
cle fiber degeneration. There might be many factors to induce muscle atrophy and degeneration under micro-
gravity. Further study is necessary to explore the pathomechanism of muscle atrophy in disused and under im-
mobility conditions.

(Clin Neurol 2012;52:1315-1317)
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