
Macrophage GPR18 signaling suppresses β-cell insulin secretion via a Gq-AMPK-sphingolipid pathway

Aim: Obesity-associated inflammation contributes to pancreatic β-cell dysfunction, yet the immune-derived mechanisms that directly regulate insulin secretion remain poorly defined. This study aimed to investigate whether the lipid-sensing receptor GPR18 in macrophages regulates β-cell function and systemic glucose homeostasis through Gq-dependent signaling pathways.

Methods: Genetic, pharmacological, and chemogenetic approaches were used to examine macrophage signaling mechanisms affecting pancreatic islet function. Myeloid-specific Gαq-deficient mice were generated to determine the physiological role of macrophage Gq signaling in metabolic regulation. In addition, chemogenetic activation of Gq-coupled GPCR signaling in myeloid cells was employed to determine whether macrophage Gq signaling is sufficient to alter islet function and insulin secretion.

Results: Activation of GPR18 in macrophages stimulated a Gq-dependent signaling cascade that resulted in AMPK activation and increased sphingolipid secretion. These lipid mediators suppressed glucose-stimulated insulin secretion (GSIS) from pancreatic β-cells, revealing a lipid-based mechanism of immune-islet communication. Chemogenetic activation of myeloid Gq signaling similarly impaired insulin secretion, supporting the functional role of macrophage Gq signaling in regulating β-cell activity. Conversely, myeloid-specific deletion of Gαq improved systemic glucose homeostasis and prevented the inhibitory effects of GPR18 activation on insulin secretion, demonstrating that the metabolic impact of GPR18 depends on macrophage Gq signaling.

Conclusion: This study identifies GPR18 as an upstream regulator of macrophage Gq-AMPK signaling that drives sphingolipid-mediated suppression of insulin secretion. These findings establish a previously unrecognized macrophage-β-cell communication axis linking lipid sensing to metabolic dysfunction and highlight the GPR18-Gq pathway as a potential therapeutic target for restoring insulin secretion in obesity and type 2 diabetes.
