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Abstract: (Within 250 words)

Neurodegenerative diseases are characterized by progressive dysfunction and loss of neurons induced by particular neurological deficits. Excitotoxicity due to glutamate is a common contributor of neurodegenerative diseases and is regarded as Ca2+ mediated cell death; however to date the exact mechanism is not fully understood. It has been found that the molecules that may inhibit the release of glutamate or hamper the underlying lethal cascade of events after over-activation of glutamate receptors can minimize neuronal cell death in these diseases. We aimed to investigate the possible neuroprotective potential of major active constituents from Withania somnifera against glutamate induced excitotoxicity in cellular paradigm and their mechanism of action against glutamate induced excitotoxicity. Among the major withanolides, Withanone was found to ameliorate the NMDA-induced decrease in cell viability. We have found that NMDA treatment in Neuro2a cells resulted in significant accumulation of intracellular Ca2+ levels followed by generation of reactive oxygen species (ROS) and the mitochondrial overload due to Ca2+ and ROS resulted in the loss of mitochondrial membrane potential. We have also found that loss of mitochondrial membrane potential led to subsequent release of cytochrome c and considerable increase in Bax/Bcl-2 ratio. Cytochrome c release due to NMDA treatment leads to the activation of caspases that ultimately surge towards the apoptotic nature of cell death. However upon pre-treatment of withanone and MK-801 (NMDA antagonist), all these functionalities were attenuated significantly. Furthermore, withanolide-A another steroidal lactone from Withania somnifera rescued the cells from glutamate-induced toxicity by abating intracellular Ca2+ levels, attenuating excessive generation of ROS, correcting mitochondrial machinery and invoking activation of PI3K/Akt, inhibition of MAPK family proteins and modulation of CaMKII/CREB pathway. Therefore we believe that withanone and withanolide-A could be considered for further exploration as therapeutic agents clinically.
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