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Iterative interaction between muscle and nerve cells after eccentric

contraction—induced muscle damage
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The purpose of this thesis was to elucidate mechanism that severe
eccentric contractions (180EC) affect both muscle and nerve damage.

In chapter 2, I hypothesized that AMPK plays a key role in regulating
the expression of atrophy-related factors in response to 180EC. I confirmed
that the 180EC induced significant AMPK activation at day 7. Furthermore,
I confirmed that AMPK activation reduced levels of the phosphorylated
forms of FoxO1l and FoxO3a and induced myostatin expression. Thus, I
conclude that AMPK activation plays an important role in the regulation of
FoxOs and myostatin activity in response to 180EC.

In chapter 3, the hypothesis was that 180EC of gastrocnemius causing
muscle protein degradation induces structural damage and functional
deficits of the sciatic nerve and its branches. I examined nerve conduction
velocity and western blotting technique to elucidate whether 180EC induce
damage of the sciatic nerve. 180EC of the gastrocnemius muscle induced
damage of the myelin sheath and cause reduction of NCVs, suggesting that

nerve damage occurred.
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In chapter 4, I tried to identify whether AMPK activation occurs in
muscle atrophy induced by the nerve crush injury (NCI) mimicking nerve
damage induced by 180EC. I hypothesized that AMPK activation
accompanies with the expression of muscle protein degradation-related
factors. NCI stimulates AMPK activation (elevated levels of phosphorylated
ACC) on day 14 after NCI, as well as the elevated expression of myostatin
like in chapter 2. On the contrary, levels of phosphorylated FoxOs on day 14
after NCI were significantly increased compare to control group. I conclude
that AMPK is associated with the regulation of myostatin activity, but

phosphorylated states of FoxOs seem to be independent. .

In conclusion, 180EC induce not only muscle protein degradation but also
nerve damage. Furthermore, AMPK activation and the expression of
myostatin have an important role in case of nerve damage induced by

180EC.



