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Mechanism of the ciliary beat of the middle ear mucosa
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Ciliary movement of the middle ear mucosa was promoted by acetylcholine and

ATP, and inhibited by the depletion of extracellular Ca ion. Loading test of various antagonists and

inhibitors suggested that the promotion of the cilicary movement by acetylcholine is mediated by
muscarinic receptor, pannexin channel and P2X purinergic receptor. Promotion and inhibition of the
ciliary movement coincided with the change of ATP release from the middle ear mucosa. Fluorescence
immunohistochemistry and quantitative RT-PCR showed that the subtypes of the above 3 components are
M3 muscarinic receptor, pannexin-1 channel and P2X7 purinergic receptor. However, we could not
confirm the expressions of these molecules by Western blot and patch clamp techniques.
The pannexin-1-P2X7 unit may serve as an oscillator that generates periodic increase in
intracellular Ca ion and thereby induce rhythmic cilicary beat.
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Ach; acetylcholine

MzAchR; M3 acetylcholine receptor
PLC; phospholipase C

PIP2; phosphatidylinositol bisphosphate
DAG; diacylglycerol

IP3; inositol triphosphate

IP3R; inositol triphosphate receptor
P2X; purinergic P2X receptor
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