Diosgenin improves cognition in Alzheimer’s disease model mice and humans 
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Introduction. In Alzheimer's disease (AD), repairing neuronal circuits is very crucial to improve memory impairment. We have aimed to repair the neural network by natural medicines for development of a new therapeutic agent for AD, and focused on diosgenin which is known as a constituent of Yam (rhizome of Dioscorea japonica or D. batatas). Our previous studies provided solid evidence showing that administration of diosgenin to AD model mice (5XFAD) restored memory impairment.
Aims. This study revealed molecular mechanism of repairing of neural circuit by Diosgenin and evaluated effects of Diosgenin on cognitive function in humans.
Methods. To figure out Diosgenin mechanism, axon-growing neurons in the hippocampus connecting to the prefrontal cortex were selectively visualized, and transcriptome analysis was performed. For clinical studies, Diosgenin-rich Yam extract was treated to subjects.
Results. Diosgenin (p.o.) extended damaged axons successfully to the prefrontal cortex in 5XFAD mice. The axon-growing hippocampal neurons and naïve neurons were captured by laser microdissection to serve gene array. Genes of SPARC and Gal-1 were largely increased in axon-growing neurons. Overexpression of these genes in hippocampal neurons improved memory deficits and promoted accurate axonal reinnervation to the prefrontal cortex in 5XFAD mice1,2. Aiming to social implementation of the basic study, effects of diosgenin in humans were evaluated. Taking advantage of Borderline of Pharmaceuticals to Non-pharmaceuticals in Japan, we optioned to perform clinical studies with Yam extract as more realistic and feasible approaches than those with diosgenin itself. A randomized, double blinded, crossover clinical study for healthy subjects clarified upregulation of cognitive function by taking Yam extract for 12 weeks3. Furthermore, a specified clinical trial was conducted on subjects with mild cognitive impairment and mild AD. Results suggested certain effects of the diosgenin-rich Yam extract for cognition.
Discussion. Diosgenin recovered memory function in AD mice a via direction-specific axonal regeneration and improved cognition in humans.
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