Therapeutic potential of indole derivative as a selective FPR1 antagonist in ARDS
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Introduction. Neutrophils play a central role in the pathogenesis of acute respiratory distress syndrome (ARDS) (Dorward et al 2017). Their excessive activation, a critical driver of tissue damage, is primarily mediated by formyl peptide receptor 1 (FPR1), which is triggered by N-formyl peptides (Forsman et al 2023; Yi et al 2024).
Aims. This study aimed to evaluate an indole derivative (P24), a synthetic small molecule, as a selective antagonist of FPR1 in neutrophil-mediated inflammation.
Methods. Respiratory burst, degranulation, adhesion, calcium flux, and MAPK/Akt phosphorylation were assessed in human neutrophils. In vivo efficacy was evaluated using ARDS mouse models induced by lipopolysaccharide or SARS-CoV-2 spike protein.
Results. P24 selectively inhibited the generation of reactive oxygen species, elastase release, adhesion, and downstream signalling induced by FPR1 agonists in human neutrophils. Receptor-binding assays and molecular docking confirmed that P24 binds to FPR1. P24 significantly reduced lung injury, neutrophil infiltration, elastase activity, oxidative stress, and disruption of tight junctions in mouse models of ARDS induced by lipopolysaccharide or the SARS-CoV-2 spike protein.

Discussion. P24 is a novel selective FPR1 antagonist with therapeutic potential for ARDS treatment.
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