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    Abstract
Background A growing body of evidence supports the idea that mitochondrial dysfunction might represent a key feature of Parkinson’s disease (PD). Central regulators of energy production, mitochondria are also involved in several other essential functions such as cell death pathways and neuroinflammation which make them a potential therapeutic target for PD management. Interestingly, recent studies related to PD have reported a neuroprotective effect of targeting mitochondrial pyruvate carrier (MPC) by the insulin sensitizer MSDC-0160. As the sole point of entry of pyruvate into the mitochondrial matrix, MPC plays a crucial role in energetic metabolism which is impacted in PD. This study therefore aimed at providing insights into the mechanisms underlying the neuroprotective effect of MSDC-0160.

Methods We investigated behavioral, cellular and metabolic impact of chronic MSDC-0160 treatment in unilateral 6-OHDA PD rats. We evaluated mitochondrial related processes through the expression of pivotal mitochondrial enzymes in dorsal striatal biopsies and the level of metabolites in serum samples using nuclear magnetic resonance spectroscopy (NMR)-based metabolomics.

Results MSDC-0160 treatment in unilateral 6-OHDA rats improved motor behavior, decreased dopaminergic denervation and reduced mTOR activity and neuroinflammation. Concomitantly, MSDC-0160 administration strongly modified energy metabolism as revealed by increased ketogenesis, beta oxidation and glutamate oxidation to satisfy energy needs and maintain energy homeostasis.

Conclusion MSDC-0160 exerts its neuroprotective effect through reorganization of multiple pathways connected to energy metabolism.
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	Abbreviations
	6-OHDA
	6-hydroxydopamine
	DS
	Dorsal striatum
	mTOR
	Mammalian target of rapamycin
	MPC
	Mitochondrial pyruvate carrier
	MPTP
	1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine
	NMR
	Nuclear magnetic resonance
	PD
	Parkinson’s disease
	SNc
	Substantia nigra pars compacta
	TCA
	Tricarboxylic acid
	TH-IR
	Tyrosine hydroxylase immunoreactivity
	TZD
	thiazolidinedione
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