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Regulatory mechanism of spatiotemporal coordination of gastrointestinal motility
and its medical application

Ogawa, Yoshihiro
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The sphincters, which are crucial for the regulation of gastrointestinal
movements, require precise timing to contract and relax coordinately. Currently, the underlying
mechanisms are not fully understood. Our research has concentrated on two types of sphincters: the
lower esophageal sphincter, which demarcates the esophagus and stomach, which are important for the
ingestion of food, and the anal sphincter, which plays a role in the excretion of waste.

Regarding the lower esophageal sphincter, we have uncovered the critical roles of
mechanoreceptor channels in sensory perception and of myosin proteins in muscle fiber composition.
We have also successfully replicated esophageal movements through a mathematical model that emulates

and visualizes the motions. On the other hand, in the anal sphincter, we have deciphered the
involvement of the brain’ s defecation center in the act of defecation, shedding light on this
intricate process.
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