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Elucidation of the specificity and commonality of the excitation-contraction
mechanism across smooth muscle-containing organs

Nakayama, Shinsuke
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Smooth muscle is distributed throughout various tissues and organs in the
body, generating a wide range of movements depending on its function. For instance, in the bronchi
and blood vessels, it facilitates the regulation of airflow and blood flow through sustained
contractions. In contrast, in the gastrointestinal tract and uterus, it produces rhythmic
contractions. However, current medical and physiological textbooks tend to provide a uniform
explanation on the excitation and mechanical control of smooth muscle across various organs. This
study thus explored the underlying mechanisms of tension generation, including the potential control

in the thin filament actin end. We measured tissue- and organ-specific intracellular Ca
concentrations using ratiometric Ca-sensitive fluorescent proteins, and conducted research to
correlate these with spontaneous excitations and contraction characteristics, along with genetic

information.
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