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Introduction: Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder that increases the prevalence of cognitive impairment in the geriatric population [1]. Hippocampal neurogenesis and synaptic plasticity are the primary cognitive reserve feeder mechanisms that are compromised in the diabetic brain. Sirtuin3 (SIRT3), a key mitochondrial NAD+-dependent deacetylase, is critically responsible for mitochondrial functional homeostasis and is highly associated with neuropathology [2]. However, the role of SIRT3 in regulating hippocampal neurogenesis remains elusive. 
Methods: In the present study, we investigated the role of SIRT3 in regulating hippocampal neurogenesis using trilobatin, a SIRT3 activator, in vivo and in vitro models of T2DM. Sprague-Dawley rats were administered with high-fat diet (HFD) and a single dose (35 mg/kg) of streptozotocin (STZ) for the T2DM induction. Trilobatin (10, 20 and 40 mg/kg) was administered orally for 28 days. Cognitive functions were evaluated by performing neurobehavioural assessments, such as spontaneous alternation test, novel object recognition test, and passive avoidance test. On the 15th week, rats were euthanised, and the hippocampus was isolated for biochemical and molecular analysis. For cellular studies, N2A cells were exposed to high glucose and trilobatin. 
Results: SIRT3 mRNA and protein expression were significantly reduced (p<0.001) in the hippocampus of diabetic rats (n=3). SIRT3 downregulation decreases hippocampal neurogenesis by suppressing the Wnt 3a/ β-catenin pathway in HFD+STZ-treated animals. Four weeks of trilobatin (10, 20 & 40 mg/kg) administration improved the hippocampal neurogenesis by modulating the SIRT3-mediated mitochondrial biogenesis and dynamics in the hippocampus of T2DM rats. It also sensitises the hippocampal insulin receptors, enhances cerebral glucose uptake and improves cognitive functions. Moreover, the downregulation of SIRT3 (p<0.0001) was observed in high glucose-exposed N2A cells. Trilobatin (25 and 50 µM) treatment reverses the SIRT3 expression, halts the mitochondrial ROS production and restores the impaired mitochondrial health.
Conclusion: Overexpressing SIRT3 attenuates the T2DM-associated cognitive decline by enhancing the hippocampal neurogenesis in rats, as well as high glucose-treated N2A cells via Wnt 3a/ β-catenin signalling modulation.
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