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Elucidation of respiratory diseases through analyses on the beating of tracheal
cilia and resulting fluid flow

Masaike, Tomoko
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Respiratory diseases have become major issues in modern societies. In the
present research project, we evaluated the effects of microparticles on mucociliary clearance.
Damages to epithelial cells by a protease papain caused leakage of ATP, which resulted in a decrease

in frequency of ciliary beating. In the cases the cells are damaged further, supplementation of ATP
did not cause recovery of mucociliary clearance as structures inside cells that are responsible for
motility were irreversibly damaged. Next, allergy caused by ovalbumin was found to decrease
frequency and asymmetry of beating, and they resulted in slow flow rate. Finally, particles of
chitin tend to fall onto cilia, but sedimentation rate is attenuated by the increase in viscosity of
the solution.
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