MALT1/NF-κB signaling pathway in regulating microglia-mediated neuroinflammation after cerebral ischemia and the intervention effect of Dengzhanshengmai Formula
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Introduction. In ischemic stroke, neuroinflammation mediated by microglia polarization plays a vital role in neurological dysfunction, and targeting microglia polarization is a promising strategy for alleviating neuroinflammation and preventing cerebral ischemic/reperfusion (I/R).
Aims. In this study, we systematically investigate the mechanism of MALT1/NF-κB signaling pathway in regulating microglia-mediated neuroinflammation after cerebral ischemia and then the intervention effect of Dengzhanshengmai (DZSM) Formula on ischemic stroke.
Methods. SD rats subjected to middle cerebral artery occlusion caused ischemic stroke and the neuroprotection effect of DZSM was evaluated. To reveal the mechanism, scRNA-seq analysis combined with metabolomics analysis and bulk RNA-seq analysis was used and MALT1 inhibitor and siRNA was used to verify the role of MALT1. 
Results. Collectively, siMALT1 shifted the microglia toward the protective M2 phenotype, and improved long-term functional neurological recovery. Additionally, silence of MALT1 increased the expression of TREM2 and suppressed the NOD2 and NF-κB signaling pathways, and modulated Purine metabolism and Alanine, aspartate and glutamate metabolism pathways. Importantly, DZSM inhibited MALT1/NF-κB signalling pathway to modulate microglia polarization and prevented MCAO-induced ischemic reperfusion injury. Two components (eg. Chlorogenic acid and scutellarin ) in DZSM were identified to affect MALT1 and attenuated microglia-mediated inflammation
Discussion. MALT1 deficiency promoted the polarization of microglia to M2 phenotype to inhibit neuroinflammation and protect against I/R injury. Furthermore, targeting MALT1 inhibited the NOD2 and NF-κB signaling pathways and increased the expression of TREM2. And MALT1 siRNA modulated Purine metabolism and Alanine, aspartate and glutamate metabolism pathways. Importantly, we confirmed that MALT1 was an effective target for alleviating cerebral I/R injury and shifting microglia to M2 polarization. DZSM inhibited MALT1/NF-κB signaling pathway and protected MCAO rats from ischemia/reperfusion injury.
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