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Introduction. During the acute phase of cerebral ischemia, the upregulation of P-glycoprotein (P-gp) in the penumbra neurons significantly limits the clinical efficacy of neuroprotective agents which are P-gp substrates. We found that the increase of P-gp in neurons was remarkably rapid within an extremely short period of time. However, the underlying pathological mechanisms remain unclear, which greatly restricts drug development.
Aims. By elucidating the non-transcriptional regulatory mechanisms, we found that vesicles and tunnel nanotubes mediated the atute regulation of P-gp, and in this project the aim is to develop specific regulatory targets for P-gp and optimize the current therapeutic landscape for acute cerebral ischemia.
Methods. The transport pattern and regulatory pathway of P-gp in co-cultured microvascular endothelial cells and neurons were revealed by transwell and microorganism models in vitro, and the efficacy of neuroprotective agents after cerebral ischemia was validated by in vivo gene-modified animal models.
Results. 1. The P-gp could be transported from endothelial cells to neurons by non-contact intercellular vesicles and contact tunnel nanotubes during acute ischemia, which resulted in overexpression of P-gp in neurons and reduced drug efficacy. 2. The mechanism was related to the regulation of cytoskeletal proteins and the signal transduction of hypoxia-inducible factor. 3. Inhibition of tunnel nanotube formation through anti-hypoxia signaling can effectively reduce the expression of P-gp on neurons, thereby enhancing the therapeutic effects of neuroprotective agents such as nimodipine, which are P-gp substrates, in acute cerebral ischemia.
Discussion and conclusion. This study reveals the non-transcriptional regulatory mechanism of P-gp protein on neurons under ischemic stress, and the discovery of related regulatory targets may comprehensively improve the clinical efficacy of existing neuroprotective agents.
