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Aim 
Steroids remain the main treatment for asthma as 
they prevent inflammation in the airways of the 
lungs. Unfortunately they are rather non-specific 
treatments often with unpleasant side effects. A type 
of white blood cell called the eosinophil causes much 
of asthmatic inflammation.  Eosinophils are not 
normally present in healthy lungs but an asthmatic 
person's symptoms worsen as more eosinophils enter 
their lungs and release many substances damaging 
to the cells - airway epithelial cells (AEC) - lining the 
airway.  These substances also stimulate the release 
of large quantities of mucus leading to many of the 
symptoms of asthma such as wheezing and 
breathlessness.  The body has a mechanism 
(apoptosis or programmed cell death) by which it can 
remove damaged or potentially dangerous cells such 
as eosinophils by inducing them to commit suicide. 
This process is intimately involved with the resolution 
of inflammation. Apoptotic cells die in a controlled 
manner in which membrane integrity is preserved. 
Specialised cells then rapidly phagocytose (literally 
eat) apoptotic cells preventing exposure of adjacent 
tissues to their intracellular contents.  One approach 
to limit eosinophil-induced airway inflammation might 
be to encourage their apoptosis and phagocytic 
removal. This project was aimed at examining 
whether AEC recognise and phagocytose apoptotic 
eosinophils. 
 
Project Outline/Methodology 
This was a laboratory-based project that aimed to 
identify those pathways and the intracellular 
processes involved in the recognition of apoptotic 
eosinophils by AEC and whether the process of 
phagocytosis affected the function of AEC. 
 
Key Results 
Human AEC recognise and ingest apoptotic 
eosinophils. Several molecules on the surface of the 
AEC were characterised which they used to identify 
apoptotic eosinophils (epithelial recognition 
receptors). The AEC then bound to the apoptotic 
eosinophils via these receptors before phagoctyosing 
them. Apoptotic eosinophil engulfment by AEC 

required recognition receptor “clustering” and 
phagocytic cup formation involving reorganisation of 
structural molecules (actin) in the epithelial cells. The 
corticosteroid dexamethasone and a number of 
hormone-like immune signalling molecules (termed 
cytokines) upregulated the ability of the AEC to 
ingest apoptotic eosinophils. We also demonstrated 
that a substance released by cytokine-stimulated AEC 
that attracts eosinophils into asthmatic lungs 
(eotaxin-3) has its secretion reduced following the 
binding of antibodies to the epithelial recognition 
receptors. 
 
Conclusions 
The total surface area of human lungs is equivilant to 
that of a tennis court. Thus, if this large surface area 
and the sheer numbers of airway epithelial cells is 
considered, then one can surmise that the overall 
phagocytic capacity of the airway surface may be 
very significant and may represent an important 
avenue for eosinophil disposal in the asthmatic lung. 
 
What does this study add to the field? 
This project has advanced our understanding of the 
role that AEC play in the removal of apoptotic 
eosinophils which may represent a significant 
mechansim for the resolution of eosinophilic 
inflammation in the asthmatic lung. These findings 
have been published in high impact, peer reviewed 
international journals and presented at several 
prestigous international conferences. 
 
Implications for Practice or Policy 
While these findings are unlikely to make an 
immediate impact on improving treatment for 
patients with asthma they do represent highly novel 
findings that point the way to a novel approach for 
the development of more effective and targeted 
therapy for asthma. 
 
Where to next? 
We wish to examine whether targeting of  
the epithelial phagocytic receptors may 
“reprogramme”  AEC to produce anti- 
inflammatory cytokines thereby reducing 
inflammation in the asthmatic airway. 
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