Bilobalide improves brain vasculature homeostasis and cognition in AD mice 
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Introduction. Cerebrovascular dysfunction is considered as an early pathological driver in the initiation and progression of Alzheimer’s disease (AD).  Effective vascular function-modulating drugs may provide a promising approach to modify AD progression. 
Aims. This study aims to investigate the therapeutic effects of bilobalide (BB), a bioactive terpenoid in Ginkgo biloba extract, on brain vasculature and cognitive dysfunction in an AD mouse model, and illustrate the underlying mechanism.
Methods. APP/PS1 transgenic mice were treated with BB via intragastric administration for 4 weeks. Cognitive performance was assessed through behavioral tests. Cerebral blood flow and vessel structure were evaluated using laser speckle and in vivo multi-photon imaging. Moreover, NVU integrity were assessed by multiple fluorescence. Single-cell RNA sequencing was performed to explore BB-induced transcriptomic remodeling of endothelial cells. Protein microarray, docking assay, and molecular dynamics simulation were employed to explore the downstream targets of BB. Endothelial cell-specific gene overexpression or knockdown strategies were used to verify the targets mediating the vascular and neuroprotective actions of BB.
Results. BB improved cerebrovascular structure, enhanced cerebral blood flow, and preserved NVU integrity. It also rescued cognitive dysfunction and attenuated AD-related neuropathological features. BB reduced hyperactive intercellular crosstalk among NVU components and increased the abundance of an endothelial cell cluster with decreased active β-catenin levels. Mechanistically, BB interacted with the CH domain of Dixdc1, suppressing its proteasomal degradation. Endothelial-specific overexpression of Dixdc1 partially recapitulated BB’s protective effects on endothelial function, whereas endothelial-specific Dixdc1 knockdown abrogated BB’s cerebrovascular protection. 
Discussion. Our findings suggest that BB improves cognitive dysfunction in AD by restoring NVU integrity and cerebrovascular function through stabilizing Dixdc1 and upregulating Wnt/β-catenin pathway, highlighting the potential of BB as a therapeutic approach for AD.
