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Abstract: Ischemic Stroke (IS) is one of the most lethal and disabling neurological diseases worldwide. The core
pathology involves brain tissue ischemia and hypoxia due to cerebral artery occlusion. However, the mainstream
clinical reperfusion therapy often induces ischemia/reperfusion (I/R) injury, thereby exacerbating neurological
deficits.Microglia, the innate immune cells of the central nervous system (CNS), regulate immune-inflammatory
responses during IS pathogenesis by undergoing M1/M2 polarization. M 1-type microglia release pro-inflammatory
factors,exacerbating brain damage, while M2-type microglia secrete anti-inflammatory mediators to promote tissue
repair. Recent studies have revealed that microglial polarization is closely linked to their reprogramming of glucose

metabolism. Gut microbiota dysbiosis, potentially signaled through the brain-gut axis, can modulate microglial
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glucose metabolism and polarization via multiple pathways, consequently influencing the inflammatory response
and prognosis of IS.Furthermore, the JAK2-STAT3 pathway serves as another crucial inflammatory regulatory
axis. Its intricate connections with microglial metabolic reprogramming, M1/M2 polarization, and gut microbiota
regulation form a complex network that governs immune inflammation in IS.Drawing on recent research progress,
this review focuses on the characteristics of microglial glucose metabolism reprogramming and its role in IS
immune inflammation. It also examines the regulatory mechanisms of the gut microbiota via the brain-gut axis
and the mediating function of the JAK2-STAT3 pathway. By synthesizing these findings, we aim to provide a new
theoretical foundation and identify potential targets for the clinical management of IS.

Keywords: Ischemic stroke; Microglia; Glucose metabolism reprogramming; M 1/M2 polarization; Gut microbiota;

Brain-gut axis; JAK2-STAT3 pathway
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