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Development of visualization method of dynamics of skeletal muscle AQP4 using
next generation diffusion MRI imaging
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The skeletal muscle fibers can be classified into fast and slow types, and
have several different structures and functions, including contractile properties, mitochondrial
capacity, and energy mechanisms. There is the difference in AQP4 expression, too. In the present
study, we applied the gradient magnetic field for measurement of diffusion in skeletal muscle QSI in

multiple steps, and developed a method to change the distribution of diffusion mutations from
normal Gaussian to non-Gaussian, and to measure the amount of water exchange between inside and
outside the cell membrane based on the rate of change of the distribution. As a result,
six-dimensional diffusion MRI measurements were successfully performed on mouse skeletal muscle with
the addition of three information on membrane permeation measurement including the hypothesis that
water molecules permeate the cell membrane. This technology enabled us to visualize the structure
and function of skeletal muscle cells.
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