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The functional activities of beating cilia are assessed by their fre?uency
and the amplitude. Nasal ciliary beating is controlled by intracellular ions (Ca2+, H+ and CI ),
and is enhanced by a decreased concentration of intracellular CI  ([CI ]i) in ciliated human nasal
epithelial cells (cHNECs) in primary culture, which increases the ciliary beat amplitude. A novel
method to measure both ciliary beat frequency (CBF) and ciliary beat distance (CBD)in cHNECs has
been developed, which revealed that a decrease in [Cl ]i increased CBD, but not CBF, and an
increase in [Cl J]i decreased both CBD and CBF. Thus, [CI ]i inhibits ciliary beating in cHNECs,
suggesting that axonemal structures controlling CBD and CBF may have Cl  sensors and be regulated
by [C1 ]i. These observations indicate that the activation of Cl  secretion stimulates ciliary
beating (increased CBD) mediated via a decrease in [Cl ]i in cHNECs. Thus, [Cl ]i is critical for
controlling ciliary beating in cHNECs.
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