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Abstract (not more than 300 words)

Leishmaniasis refers to a group of protozoan diseases that if not fatal, are cumulatively responsible for life-long disfigurement in humans. Amongst its many pathotypes, visceral leishmaniasis is the most severe which has remained elusive to therapy due to several cases of relapse, resistance, as well as lack of novel inhibitors against this tropical disease. Due to its neglected status, a drug-repurposing approach was applied by our group using hesperadin, which is an anti-cancer drug. One of the most promising observations was that the intra-macrophagic (amastigotes) form of the parasite had an IC50 which was way less than the CC50 (cytotoxicity) on macrophages. Morphologically, the drug treated parasites assumed an aflagellated, enlarged and swollen body having no motility. A time dependent, slow mitochondrial membrane depolarization upto 48h was also noted, unlike the rapid onset which is characteristic of apoptotic cells. This was accompanied by a rise in mitochondrial superoxide observable after 9h of drug treatment and a parallel drop in ATP levels. In addition, a delayed time-point flipping of their phosphatidyl groups to the outer surface, a hallmark of apoptosis was also observed. However, this was quickly accompanied by cytoplasmic penetration and staining of nucleic acids by propidium iodide.  This effect was significantly prevented by blocking the activation of caspases and quenching of ROS. The pathway of events leading to cell death was neither predictive of a purely apoptotic, nor a necrotic pathway. Hence, based on these observations as well as some previous findings, we propose a ‘mitotic catastrophe’ mode of cell-death. In order to translate the results of our study into practice, it would be desirable to design and test the efficacy of hesperadin analogues with improved specificities to the parasitic aurora like kinase, to minimize any off-target interactions with related mammalian homologues.
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