S1P-Mediated Cerebral Microarteriogenesis Induced by Tong-Qiao-Huo-Xue Decoction after Ischemia-Reperfusion
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Introduction. To determine whether TQHXD promotes cerebral microarteriogenesis and relieves ischemic injury by activating the S1P1/RAS/RAF/MEK/ERK pathway.

Aims. To determine whether TQHXD promotes cerebral microarteriogenesis and relieves ischemic injury by activating the S1P1/RAS/RAF/MEK/ERK pathway.

Methods. MCAO/R rat models and an OGD/R indirect BMEC–BMSMC co-culture system were established. Metabolomics, molecular docking, multimodal vascular imaging, ELISA, immunofluorescence, Western blotting, co-immunoprecipitation and pull-down assays were employed.

Results. Reduced infarct volume, alleviated neuronal apoptosis, and improved neurological and cognitive functions are observed with TQHXD treatment. TQHXD upregulates S1P, S1P1 and angiogenic factors, activates the S1P1‑mediated signaling cascade, and drives phenotypic switching, proliferation and migration of BMSMCs.

Discussion. This study identifies a novel mechanism by which TQHXD facilitates cerebral microarteriogenesis via S1P1 signaling. Supported by integrated in vivo, in vitro and molecular interaction evidence, these findings provide a sound mechanistic basis for the clinical application of TQHXD as a neurovascular protective agent in ischemic stroke.
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