2019 2021

Analysis of interaction between intraocular pressure-derived mechano-stress and
internal calcium kinetics in ciliary muscles
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The mechanical stress, derived from high hydrostatic pressure such as
intraocular and blood pressure, modifies a contraction and relaxation of the ciliary muscle and
cardiac muscle. However, the effect of physiological hydrostatic pressure on these myocytes is still

unclear due to the lack of a quantitative measurement system that works under hydrostatic pressure
at the cellular level. Here, we have first challenged to develop a quantitative measurement system
to observe the cellular dynamics under hydrostatic pressure. And then, we have succeeded in
developing a novel system to monitor cellular and intracellular calcium dynamics with electrical
stimulation and drug intervention under high hydrostatic pressure. Furthermore, we successfully
found the pressure-induced phenomenon on mouse cardiomyocytes and bovine ciliary muscle cells using
the developed system.
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