Targeting scarring and fibrosis with novel irreversible inhibitors of Lysyl Oxidases 
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Introduction. Skin scarring and fibrosis are a significant clinical challenge, with poor appearance and increased tissue stiffness affecting both physical and psychological wellbeing. Lysyl oxidases are a family of enzymes that catalyze collagen crosslinking, a critical process in scarring and fibrotic disease. Here we report the development of topical pan-lysyl oxidase inhibitors for use in skin scarring and fibrotic disorders. 
Aims. To develop effective, topical, pan-lysyl oxidase inhibitors to ameliorate scarring and skin fibrosis. 
Methods. Using in vitro cell assays as well as murine and porcine models of excisional and burn injury and bleomycin-induced fibrosis, we investigated the effects of topical, irreversible pan-lysyl oxidase inhibitors on scarring and fibrosis. These findings were translated in a clinical study in which fifty participants were enrolled in a phase 1 double-blind placebo-controlled trial of a topical lysyl oxidase inhibitor on normotrophic mature scars (ACTRN12621001545853).
Results. Topical lysyl oxidase inhibitors readily penetrated human skin and abolished lysyl oxidase activity. In both in vitro and murine models of injury, inhibitor application reduced collagen deposition and cross-linking. Topical application after injury significantly improved scar appearance in porcine injury models. In a phase 1 trial, treatment with a lysyl oxidase inhibitor significantly inhibited lysyl oxidase activity in the skin. Hydroxyproline and total protein concentration in the scar were significantly reduced. with significantly increased vessel density and reduced tissue attenuation in treated scars suggesting normalisation of the extracellular matrix after 3 months of treatment. Discussion. To our knowledge, these studies represent the first demonstration of a safe and effective pharmaceutical intervention that significantly improves the molecular composition of established scar extracellular matrix in humans. Pan-lysyl oxidase inhibition therefore represents a potential paradigm shift for the amelioration of scarring.
