Pirfenidone reduces poly I:C-induced inflammation in elastase treated precision cut lung slices.
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Introduction. Chronic obstructive pulmonary disease (COPD) ranks as the 3rd highest contributor to death globally, with acute exacerbations (AECOPD) a major contributor to mortality. Viral infections trigger over 50% of AECOPD and are amplified by the current standard-of-care COPD therapy, glucocorticoids (GCS). Pirfenidone (PFD), an anti-inflammatory, anti-fibrotic drug used for idiopathic pulmonary fibrosis, may offer a novel alternative. Herein, we utilised ex vivo precision cut lung slices (PCLS), a unique organotypic platform that maintains 3D lung architecture and all resident cells, to investigate effects of PFD in a model of AECOPD. Treatment with porcine pancreatic elastase (PPE) induces an emphysema-like phenotype, while poly I:C induces pro-inflammatory responses akin to viral exposure. 
Aim. To determine whether PFD can reduce poly I:C-induced inflammation in elastase-treated PCLS. 
Methods. Multiple PCLS were prepared from naïve mice and treated with PPE (2.5 (g/(l) or vehicle for 16 hrs, washed and media replenished, then left for a further 24 hrs to induce a COPD-like phenotype. PCLS were exposed to viral mimetic poly I:C (10 (g/(l) and treated with vehicle or PFD (500 nM) for up to 48 hr. PCLS and conditioned media were analysed for viability, histopathology, alveolar and inflammatory gene expression, and mediator production. 
Results. MTT and LDH assays revealed PPE, poly I:C and PFD, alone or in combination, had no effect on PCLS viability. Treatment with PPE induced emphysema-like structural changes, including larger alveolar air spaces (control: 41.1 MLI, PPE: 55.6 MLI, p<0.01) and decreased alveolar gene expression (Aqp5, Sftpc, Rage, p<0.01). PPE-induced inflammatory gene expression (Il-6, Il-8, Tnf(, p<0.05) and mediator release (Il-6, KC, p<0.01) were further increased by poly I:C (IL-6: PPE cf PPE+poly I:C 1.5-fold, p<0.01, KC: PPE cf PPE+poly I:C 2.2-fold, p<0.01) and inhibited by PFD (genes Il-6, Il-8 and mediators IL-6, KC, p<0.01).
Discussion. Our study established an ex vivo PCLS model of AECOPD using PPE and poly I:C, resulting in an emphysema-like phenotype, reduced alveolar gene expression and increased inflammation. Treatment with PFD lowered inflammatory responses and may be a viable candidate as an alternative AECOPD therapy. Future studies will employ viral infection rather than poly I:C to establish the efficacy of PFD relative to the current standard GCS. 
