In-silico evaluation of mesalazine against cardiac fibrosis markers.
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Introduction. Cardiac fibrosis is the silent executioner behind most cardiovascular diseases, which remain the world’s leading cause of death, claiming 17.5 million lives annually. Once fibrosis sets in, the heart progressively loses its ability to function, leading to heart failure, arrhythmias, and sudden death. Current therapies only slow progression; none can reverse fibrosis. Without the discovery of effective antifibrotic agents, the global burden of cardiovascular death will continue to rise at catastrophic levels. Drug repurposing emerges as humanity’s most urgent hope—offering faster, safer, and more affordable therapeutic breakthroughs. Mesalazine, a well-established anti-inflammatory drug, holds the promise to rewrite the history of cardiovascular medicine.
Aims. This research aimed to evaluate in silico the repurposing potential of mesalazine as the first reversible agent against cardiac fibrosis, targeting the very molecular mechanisms that decide survival versus heart failure.
Methods. Cutting-edge computational strategies—molecular docking and molecular dynamics—were employed against the most lethal drivers of fibrosis: TGF-β1, TGF-β2, MMPs, AT1/AT2 receptors, ERK-MAPK, endothelin, and integrin-α. Docking affinity, hydrogen bonding, RMSD, RMSF, and dynamic contact analyses were meticulously performed to assess mesalazine’s ability to destabilize fibrotic cascades.
Results. Mesalazine displayed robust binding with critical fibrotic mediators, particularly TGF-β and endothelin pathways, demonstrating hydrogen bonding and conformational stability essential for reversing ECM accumulation and fibroblast activation. RMSD and RMSF confirmed the dynamic stability of mesalazine–protein complexes, suggesting not just inhibition but potential reversal of fibrotic remodeling.
Discussion. “Mesalazine emerges not just as a repurposed drug but as a lifeline in the fight against cardiovascular mortality. By targeting multiple fibrotic pathways, it offers the possibility to transform cardiac fibrosis from a fatal condition into a manageable one. If translated clinically, this research could save millions of lives and reshape the future of cardiovascular health. Without such breakthroughs, the world faces an unstoppable rise in heart-related deaths—making this study a true survival blueprint for global health.”

