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Body: Dysfunctional epithelial ciliary function plays a major role in chronic respiratory diseases such as
asthma. However the underlying mechanism is not yet clear. We hypothesized that ciliary dysfunction of
distal epithelial cells is due to intrinsic and/or environmental factors. Primary human basal epithelial cell
cultures were differentiated in vitro (ALI). Following pre-incubation ±antibiotics and exposure to fresh
asthmatic sputum for 24h cell strips were collected. Videos of ciliary epithelial side profiles were recorded
using a high-speed camera. Ciliary beat frequency (CBF) and beat patterns were assessed. Microbiology
was assessed by routine culture & qPCR, reactive oxygen species (ROS) generation by DCFDA assays.
Asthmatic and healthy ALI showed a similar baseline ciliary function. The effect of asthmatic sputum,
without antibiotics, on ciliary function in asthmatic ALI is shown below:

Healthy (n=5) Asthmatic (n=6)

CBF (Hz) 1.9±0.8 -2.3±1.6∗†

% Normal cilia -15.0±10.8 -24.0±6.0∗
% Static cilia -2.3±4.8 27.3±13.0∗†
p<0.05 compared to ∗ - no change (Wilcoxon), † - healthy (t-test)

Bacterial load increased overtime but was not different between groups. ROS generation was increased in
asthmatic vs healthy basal cells (LogEC50 -0.5±0.2 vs -1.3±0.2, p=0.05). Our data suggests that both
extrinsic factors i.e. bacterial load and intrinsic abnormalities e.g. ROS handling may contribute to the
asthmatic ciliary dysfunction.
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