Repurposing IOWH-032 as an FPR1 antagonist for treating acute respiratory distress syndrome
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Introduction. Formyl peptide receptor 1 (FPR1) plays a crucial role in modulating neutrophil-driven inflammation, which contributes to lung injuries and can result in acute respiratory distress syndrome (ARDS) (Chen et al,2022; Dorward et al, 2017; Leslie et al, 2021). Despite its role in disease, there are currently no direct FPR1 antagonists available for clinical use.
Aims. This study aimed to repurpose a drug as an FPR1 antagonist and evaluate its therapeutic potential in neutrophil-associated ARDS.
Methods. FPR1-receptor binding assays were performed using FPR1-transfected HEK293 cells and human neutrophils. In vitro cell functional assays and in silico analyses were employed to identify the inhibitory activities of FPR1 and the underlying pharmacological mechanisms. Mouse models of ARDS induced by lipopolysaccharide (LPS) and the spike protein of SARS-CoV-2 were utilized to evaluate the therapeutic effects. 
Results. We conducted a screening of 283 drugs that are either FDA-approved or currently in clinical trials to identify FPR1 antagonists. Among them, IOWH-032, originally developed as an antidiarrheal, had the most potential. IOWH-032 selectively and competitively inhibited FPR1-induced neutrophil activation and its downstream signalling pathways. Treatment with IOWH-032 reduced neutrophil infiltration, oxidative stress, and cytokine release, improving lung damage in both ARDS mouse models.
Discussion. This is the first study to demonstrate that IOWH-032 can act as an FPR1 antagonist and potentially be used to treat neutrophil-associated ARDS.
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