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The purpose of this thesis is the possibility of NMES with low frequency to
lead skeletal muscle hypertrophy.

In chapter 2, I aimed to develop skeletal muscle hypertrophy model using
low-frequency electrical stimulation. As a result, I succeeded in development
skeletal muscle hypertrophy model with low-frequency electrical stimulation
(LFS). This LFS model has two main characteristics i.e. low force generation
compared with high frequency electrical stimulation (HFS) and the
possibility of mTOR-independent protein synthesis manner. This is the first
model for skeletal muscle hypertrophy by using low frequency electrical
stimulation in animals.

In chapter 3, I investigated whether the molecular mechanism of

LFS-induced skeletal muscle hypertrophy was occurred thorough mTOR



B 55

pathway. Skeletal muscle hypertrophy was induced by muscle protein
synthesis (MPS) accumulation after acute bout of exercise. Thus, I examined
the time course expression of MPS-related molecules. As a result, I suggested
that the possibility of LFS-induced MPS was not passed mTOR pathway.

In Chapter 4, I examined whether LFS could induce skeletal muscle
hypertrophy in Wistar strain, which is insensitive to hypertrophic stimuli. In
chapter 3, I suggested that the possibility of LFS-induced MPS was not
passed mTOR pathway. Thus, I evoked that LFS can induce hypertrophic
response irrespectively genetic background. As a result, I could induce
skeletal muscle hypertrophy after six sessions of isometric training in Wistar
strain. Conversely, HFS cannot induce significantly mass change. Thus, I
further investigated anabolic (phosphorylated p70S6K at residue of T389)
and catabolic (MAFbx/Atrogin-1 and MuRF-1) indicator. Although HFS was
increased these molecules, LF'S was not increased. Therefore, I summarized

that LFS i1s useful model for skeletal muscle hypertrophy.



