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Introduction. Axonal regrowth is a complex and challenging process. However, our laboratory identified a compound called "Diosgenin," a constituent of Dioscorea Rhizome, which has shown the ability to promote axonal regeneration and improve cognitive dysfunction in AD model 5XFAD mice. Although we already identified molecules driving axonal growth in neurons, possible involvement of Diosgenin-driven extracellular molecules remains unknown. Our hypothesis is that Diosgenin may secrete some molecules from neurons, which could help axonal regeneration.
Methods. This study investigated the extracellular molecular changes induced by Diosgenin treatment in primary cortical neurons, as well as alterations in plasma associated with memory improvement in 5XFAD mice, using Tandem Mass Tag proteomics analysis.
Results. Biglycan (BGN) was more abundant in the conditioned medium of Diosgenin-treated neurons and in the plasma of Diosgenin-administered 5XFAD mice compared to vehicle-treated groups. BGN expression was observed in the cell bodies, dendrites, and axons of cultured cortical neurons. Notably, BGN expression levels in neuron cell bodies increased not only in response to diosgenin-induced axonal regeneration but also throughout the neuronal growth period. To investigate the functional role of BGN in neurons and its impact on axonal growth, neurons were seeded on BGN-coated dishes, and extracellular BGN was masked by a BGN antibody in cultured neurons. Neurons cultured on BGN-coated dishes exhibited significantly longer axons at every stage of growth. Conversely, BGN masking significantly reduced axon elongation. We could conclude that extracellular BGN plays an essential role in axonal elongation. We further examined the effect of Diosgenin treatment on extracellular BGN-masked neurons. While Diosgenin treatment significantly promoted axonal elongation in untreated neurons, it failed to enhance axonal growth in the BGN-masked condition. 
Discussion. We identified the presence of BGN in neuron cell body and neurites and demonstrated the importance of extracellular BGN in axonal elongation. Our findings provide deeper insights into the mechanisms underlying Diosgenin-induced axonal elongation and the significant involvement of extracellular BGN in this process.
