Drug Repurposing in Cancer-Re-inventing new therapies without re-entering the development pipeline
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Cancer is a complex disease affecting millions of people worldwide. With high incidence rate and mortality, it has become a challenge to treat. Due to its high impact on the health sector, oncological therapy is the subject of an intense and very expensive research. Anticancer drug development is a tedious process, requiring a number of in-vitro, in vivo and clinical studies. Increasing reports of resistance to anticancer drugs have added another barrier to this process. Drug repurposing approach for this process, brings down the time money and resources needed. The use of computational tools, to find new indications for drugs with well-established profiles before conducing wet lab experiments increases the possibility of positive outcome. The aim of the current investigation was to decipher the potential of Mesalazine, an aminosalicylate used to treat IBD (Inflammatory Bowel Disease) in drug repurposing based on In-silico and in vitro studies. We have employed the knowledge based and text mining drug repurposing approach, and were able to identify Mesalazine as a potential candidate for drug repurposing. Mesalazine showed moderate-strong affinity in the molecular docking studies done using AutoDock Vina, to various anticancer receptor targets such as EGFR, Progesterone. Further, cytotoxicity based studies of Mesalazine and Cisplatin was performed in MCF-7,   an in vitro breast cancer model showed cytotoxic effects when tested on MCF 7 breast cancer cell lines. The IC50 for Mesalazine and Cisplatin was found to be approximately 6.50µM and 4.813µM respectively. Significant morphological alterations were observed when MCF-7 cells were treated with different concentrations of Mesalazine. Although, combination studies of Mesalazine and Cisplatin are yet to be undertaken. With all these preliminary observations, it can be concluded that Mesalazine has potential to be used as a drug repurposing agent in breast cancer. However, further confirmatory experiments are required to prove its efficacy as an adjuvant in chemotherapy.
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