Central Activin–NG2 Glial Signalling Links Hypothalamic Inflammation to Metabolic Dysfunction and Impaired Glucose Homeostasis

Introduction: As next-generation metabolic therapies move beyond appetite suppression alone, Activin signalling has emerged as a promising target for improving body composition and metabolic health. This is exemplified by the Activin receptor antagonist Bimagrumab, which improves insulin sensitivity and glycaemic control in individuals with metabolic disease. However, despite extensive characterisation of peripheral Activin signalling, its role within the central nervous system (CNS) remains poorly understood.
Methods/Results:
We identify Activin signalling as a previously unrecognised inflammatory pathway activated within the mediobasal hypothalamus (MBH) during obesity. Suppressing hypothalamic Activin signalling using AAV-mediated ligand sequestration (Activin-A/B prodomains or Follistatin) protects mice exposed to a high-fat diet from metabolic dysfunction, improving glucose tolerance and insulin sensitivity while reducing weight gain, food intake and impaired energy expenditure. Conversely, AAV-mediated overexpression of Activin-A and -B ligands in the MBH of lean mice drives metabolic dysfunction, including increased adiposity, hyperphagia and impaired glucose tolerance. 
Mechanistically, hypothalamic Activin signalling engages NG2 glia, promoting a reactive and proliferative state increasingly implicated in CNS pathology. Selective ablation of proliferating NG2 cells using an HSV-TK suicide gene strategy protects against metabolic dysfunction under obesogenic conditions or following hypothalamic Activin activation. Accordingly, NG2 HSV-TK mice exhibit improved glucose homeostasis and reduced weight gain despite elevated MBH Activin signalling. TurboID proximity labelling further identifies NG2-specific proteomic remodelling linking hypothalamic Activin signalling to systemic metabolic dysfunction.
Conclusion: These findings identify hypothalamic Activin–NG2 glial signalling as a neuroinflammatory pathway linking obesity to metabolic dysfunction and impaired glucose homeostasis, highlighting new central therapeutic targets for metabolic disease.

