

Upgrading GLP-1RA efficacy by degrading neurofibrosis

Introduction
Glucagon-like peptide-1 receptor agonists (GLP-1RAs) have helped many patients manage Type-2 diabetes (T2D) and obesity yet, clinical trials demonstrate that up to 32% of the patient cohort still fail to achieve clinically meaningful weight loss. Moreover, up to 64% of patients discontinue treatment within 12 months citing several factors including insufficient weight loss. Combining GLP-1RAs with novel disease targets to broaden their therapeutic reach is the next frontier in metabolic disease treatment. 

In T2D/obesity GLP-1RAs exert their systemic effects primarily through signalling at the dorsal vagal complex (DVC). Research in lean models demonstrates additional contributions from other nuclei, including the arcuate nucleus of the hypothalamus (ARC). However, in obesity ARC GLP-1RA signalling has shown little to no effects on weight loss or glycaemic control. The mechanism that underlies this disconnect between the lean vs obese contribution of ARC GLP-1RA signalling may provide a novel avenue to enhance the effect of GLP-1RAs.

Results
Here, we show that GLP-1RA sensitivity is selectively impaired in the ARC of obese/T2D mice, despite preserved signalling in the DVC. This is driven by constrained GLP-1RA entry from the blood into the ARC parenchyma. We observe neurofibrosis, a process characterised by pathogenic remodelling of the perineuronal nets within the ARC, develops around GLP-1R-expressing ARC neurons but not those within the DVC in T2D/obesity. As a physical barrier, neurofibrosis impedes ARC GLP-1RA distribution and signalling leading to reduced sensitivity. Utilising the latest in in vivo pharmacokinetics we demonstrate that attenuating neurofibrosis in obese mice restores GLP-1RA entry and signalling, enhancing their therapeutic efficacy to induce weight loss and improve glycaemic control. 

Conclusion
These findings reveal neurofibrosis as a novel disease mechanism capable of potentiating GLP-1R agonist actions to promote augmented and sustained remission of metabolic disease.





