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Introduction The formation of Neutrophil extracellular traps
(NETS) may protect against pathogens but might promote
autoimmunity. Bronchiectasis (BR) is a model for autoimmun-
ity with strong links to rheumatoid arthritis. Bacterial antigens
may promote NETosis and/or peptidyl arginine deiminase
(PAD) enzyme activity leading to protein citrullination. The
ability of these bronchiectasis relevant pathogens/molecules to
induce NETosis and PAD activity in human derived neutro-
phils using consistent methodologies has not been assessed.
Aims To undertake multi-modal assessment of NETosis rates
and PAD activity in healthy peripheral blood neutrophils fol-
lowing stimulation with BR relevant stimuli.
Methods Neutrophils were isolated from healthy volunteer
whole blood by gradient separation then incubated for 4 hours
at 37°C in the presence of PMA (used as a positive NET con-
trol) or BR relevant stimuli including: LPS, TNF-a, P. aerugi-
nosa whole cell lysates (WCLs) or H. influenzae WCLs.
NETosis rates were assessed in neutrophil samples using two
methodologies: Microscopy count of immunofluorescent (IF)
stained fixed NETs (n=13) and histone-elastase complex ELI-
SAs of collected supernatants (n=16, semi-quantified using a
NET containing biological standard). Supernatant PAD activity
was measured using a commercial PAD activity assay from
Modiquest Research (n=16).
Results IF microscopy counts showed NETosis rates in unsti-
mulated neutrophils of 4% (95% CI: 2.8% to 5.4%). All

stimuli (excluding H. influenzae WCLs) caused a significant
increase in NETosis, with the highest increase being observed
in 50 nM PMA with a mean rate of 53% (95% CI: 46% to
59%) (figure 1). NET ELISAs of supernatants showed signifi-
cant increase in the NET dependent absorbance for neutro-
phils stimulated with PMA (p<0.001), LPS (p<0.001) and
TNF-a (p<0.05), absorbance increased following P. aeruginosa
and H. influenzae WCL stimulation but not significantly. PAD
activity increased significantly following stimulation with PMA
(p<0.001), LPS(p<0.01), TNF-a(p<0.05) and P. aeruginosa
(p<0.05). H. influenzae WCL stimulated supernatants showed
a decrease in supernatant PAD activity, however this was not
significant.
Conclusion Collectively the NETosis assays show PMA, LPS
and TNF-a promote NETosis, however IF counts also suggest
P. aeruginosa WCLs induced NETosis. Extracellular PAD activ-
ity increased following stimulation with several BR relevant
stimuli. These data may explain the links between Bronchiecta-
sis and Rheumatoid arthritis through protein citrullination.
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The neutrophil derived protease, Neutrophil elastase (NE), in
patient sputum is a biomarker of bronchiectasis severity. The
vicious cycle of bronchiectasis pathogenesis suggests NE
reduces ciliary beat frequency (CBF), compromising mucocili-
ary clearance. Early studies assessing high concentration por-
cine elastase or patient sputum on CBF confirmed this
hypothesis. The aim of this study was to investigate the effect
of physiological NE concentrations on nasal cilia with the
hypothesis that NE inhibitors may be a target for improving
mucociliary clearance in bronchiectasis.

Nasal brushing was performed on healthy volunteers (free
from respiratory infections for at least 5 weeks). CBF of nasal
epithelial cells evaluated by high-speed video light microscopy
immediately in suspension and following culture at air liquid
interface (ALI). Media/buffer alone or NE (0.1 U/ml)±NE
inhibitor (AZD9668, 10 nM) were added and CBF calculated
at 37°C.

A cohort of 10 volunteers (mean age: 29.2 years; males:
40%; 100% non smokers) was selected. The mean (SD) of all
CBF measurements from nasal epithelial cells in suspension was
13.83 (3.46) Hz, with a significant increase after NE exposure
(12.5% (95% CI 11.3% to 13.6%), p<0.0001). Addition of
NE to the apical surface of ALI cultures also resulted in
increased CBF (15.0% (4.3%–25.1%) n=5 p=0.01) suggesting
presence of NE at the airway surface increases CBF. The CBF
increase occurred within 5 min and persisted beyond 72 hours.
The increase of CBF was not reversible by washing with media
(2.5%, p=0.5) or the subsequent addition of NE inhibitors
(7%, p=0.4). Ciliated cells pre-treated with NE inhibitor
showed no significant increase in CBF (3.5%, p=0.4), suggest-
ing the increase is mediated by the protease action of NE.

In conclusion, NE, at concentrations present in bronchiecta-
sis sputum, increase CBF. The cause of reduced CBF in bron-
chiectasis airways and the role of NE in mucociliary clearance
require review.

Abstract S87 Figure 1 NETosis rates in healthy peripheral blood
neutrophil stimulated with bronchiectasis relevant stimuli Incubation
with 50 nM PMA, 1 mg/ml LPS. 10ng/ml TNF-a, 2.5% (v/v) P.
aeruginosa WCLs or 2.5% (v/v) H. infleunzae WCLs resulted in an
increase in NETosis rates (determined by immunofluorescent NET
staining and counts). Excluding H. influenzae WCL results, all increases
in NETosis rates were shown to be statistically significant (n=13±95%
CI, ** p<0.01, *** p<0.001)
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