Reg3g restores gut neuroimmune homeostasis in obesity-related diabetes
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Introduction. The interaction between sympathetic nerve signals and local immune system affects physiological and pathological homeostasis. Gut serves as the sentinel and hub regulating the body's glucose and lipid metabolic homeostasis. Obesity-related diabetes is accompanied by chronic inflammatory infiltration and nerve loss in the gut. Reg3g, a multifunctional protein primarily distributed in the gut, has been demonstrated to be involved in regulating intestinal function and energy balance.
Aims. This study aimed to investigate the role of Reg3g in treating obesity-related diabetes through the regulation of intestinal neuroimmune homeostasis.

Methods. Establishing obesity and type 2 diabetes mouse models and detecting the effects of Reg3g on glucose and lipid metabolism, intestinal inflammation and sympathetic nerve injury. In vitro, the effect of Reg3g on macrophage function was detected.
Results. Significant downregulation of Reg3g transcription was observed in the small intestine of type 2 diabetic mice. Treatment with Reg3g ameliorated glucose intolerance and insulin resistance, reduced hepatic lipid accumulation, and lowered circulating lipid levels. Additionally, Reg3g attenuated the infiltration of CD86⁺ pro-inflammatory macrophages in intestine and increased the density of sympathetic nerves, accompanied by upregulated expression of tyrosine hydroxylase. It also enhanced the expression of intestinal tight junction proteins, including ZO-1, occludin, and claudin-1. In vitro studies revealed that Reg3g suppressed macrophage differentiation toward the Ly6c⁺ phenotypes and upregulated the expression of the neurotrophic factor LIF. Conditioned medium from Reg3g-treated macrophages promoted neurite outgrowth and restored intercellular contacts in sympathetic nerve cells, while also protecting against sympathetic neuronal apoptosis through modulation of the Bcl2/BAX/Caspase-9 signaling pathway.

Discussion. Reg3g modulates macrophage function to alleviate sympathetic nervous inflammation so as to restore intestinal epithelial homeostasis under glucose and lipid metabolism disorder. 
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