Differential pharmacomodulation of airway epithelial repair in childhood wheeze
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Introduction. Defective airway epithelial cell (AEC) repair associates with childhood wheeze recurrence. Celecoxib (CXB) enhances AEC repair in vitro, but the efficacy of other non-steroidal anti-inflammatory drugs (NSAIDs) is unclear. Here, we determined whether CXB and other NSAIDs exhibit similar or disparate effects on repair in paediatric wheeze AECs, hypothesising effects would differ by treatment.

Methods. Primary AECs (pAECs) from children with recurrent wheeze (n=6) were cultured, wounded and treated with CXB, piroxicam (PIR), SC-58125 (a celecoxib analogue), or vehicle-control (DMSO). Wound repair rates (IncuCyte) and differential gene expression (RNA-seq) were quantified in matched samples.
Results. At 24-hrs post-wounding, DMSO-treated pAECs failed to achieve complete wound closure. Relative to vehicle, CXB (p=0.01) and SC-58125 (p=0.008) enhanced AEC repair, while PIR had no effect (p=0.81). Transcriptomic interrogation identified CXB and SC-58125 to co-upregulate significant genes involved in keratinisation and retinoic acid biosynthesis, enriching five common pathways. Congruent with wound closure observations, PIR showed no effect on differential gene regulation. 
Discussion. Treatment with CXB and SC-58125 enhanced AEC repair and correspondingly induced common transcriptional effects. Similar to vehicle-control, PIR had no effect on AEC repair or transcription. These data support our hypothesis surrounding NSAID heterogeneity in modulating AEC repair in a diseased airway epithelial cell model. Our findings warrant validation in larger cohorts to inform therapeutic strategies aimed at mitigating childhood wheeze recurrence.
