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ABSTRACT

The plant Ashwagandha (Withania somnifera) is held in high repute in traditional Indian
medicine system Ayurveda, largely due to the presence of withanolides such as withaferin-
A, withanolide-A, withanone and many more. The withanolides are a group of naturally
occurring C-28 steroidal lactones that are built on an intact or rearranged ergostane
framework. Apart from withanolides, several groups of other chemical constituents such as
alkaloids, flavonoids, tannin etc. have been identified, extracted, and isolated from this
plant. Withanolides have diverse pharmacological properties ranging from anti-tumor, anti-
inflammatory, anti-stress, anti-oxidant, immuno-modulatory, hemopoetic, cardio-
protective and neuro-protective in nature. Because of these properties, Ashwagandha has
been compared to ginseng and thus is also referred to as Indian ginseng.

Recently, withanolides have gained importance for testing on cancer cells and they
are found to affect the functional activity of cancer-related proteins. Not only the potential
of withanolides against cancer cells makes these natural compounds a candidate of interest,
but also the recent reports of their selectivity against cancer cells, demands an urgent need
to explore the potential of withanolides and the basis of such selectivity. Though the
therapeutic effects of these withanolides are well documented, the detailed specific action-
mechanisms on the respective disease-associated targets are still largely unknown. The
focus of the research in this thesis was to elucidate the mode of action of withanolides on
various crucial therapeutic targets using computational techniques. The mechanism of
action of withanolides has been investigated using computer simulations and attempts were
made to conduct experimental validations as well. The modes of selectivity towards cancer
cells by withanolides at the molecular level has also been studied in detail. The permeable
nature and metabolic fate of the withanolides to understand their drug-like potentials has
also been explored. In the process of understanding the mechanism of withanolides,
molecular mechanisms of proteins and their interactions with other natural molecules have
also been documented.

Overall, the research focus of this PhD project was directed towards broadening
our understanding of the action mechanism of withanolides by exploring their interactions

with biological targets and validating their effect on different pathways.
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