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Regulation of the ciliary beat by intracellular Ca2+ oscillation in the nasal
epithelial cells
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Mucociliary transport function plays an important role in the mucosal
defense of the airway, and is largely depend on ciliary beating. This function is often impaired in
various upper and lower airway diseases. In the present study, we investigated the regulatory
mechanism of ciliary beating of the human nasal mucosa by means of ex vivo measurement of ciliary
beat frequency/ATP release, immunohistochemistry, Western blot, immunoelectron microscopy, RT-PCR,
and intracellular calcium imaging. Continuous increase in the intracellular calcium level induced by

the Pannexin-1—P2X7 unit activates calmodulin, followed by the signaling cascade of
adenylate/guanylate cyclases, cAMP/cGMP, and protein kinases A/G. The transmitted signal is then
relayed to T—tyBe voltage-gated calcium channel, which can generate intracellular calcium
oscillation. A better understanding of the regulatory mechanism will be helpful in developing a new
therapeutic strategy for intractable airway diseases.
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