Emerging endocrine role of brown adipose tissue on β-cell function and glucose homeostasis

Aim
A key feature of T2DM is impaired glucose homeostasis. Optimal glucose homeostasis depends not only on pancreatic β-cell function, but also on coordinated inter-organ communication that modulates insulin production and secretion. Brown adipose tissue (BAT), well known for UCP-1-dependent thermogenesis, is increasingly recognised as an endocrine organ influencing peripheral organ function; however, its role on pancreatic β-cell function remains poorly understood. In this study, we investigate the impact of BAT on glucose homeostasis and β-cell function.

Methods
Male chow-fed UCP-1 knockout (UCP-1KO) mice and littermate controls underwent metabolic phenotyping (postprandial glucose, glucose tolerance tests (GTT), insulin tolerance tests (ITT), and insulin levels during GTT). β-cell function was assessed by repeated ex vivo glucose-stimulated insulin secretion (GSIS) assays in isolated islets. Conditioned media (CM) were generated from mature adipocytes isolated from interscapular BAT and inguinal white adipose tissue (WATi) of WT and UCP-1KO mice. WT and UCP-1KO islets were treated with WT or KO CM for 48 h, followed by GSIS. In a BAT removal model, WT mice underwent surgical interscapular BAT removal and were assessed using similar metabolic tests and GSIS assays.

Results
UCP-1KO mice exhibited elevated postprandial glucose level and impaired glucose tolerance, while insulin sensitivity was unchanged. Glucose intolerance was associated with reduced insulin secretion during GTTs. Consistently, UCP-1KO islets showed reduced insulin secretion during a repeated GSIS. CM studies revealed BAT-CM suppressed GSIS relative to WATi-CM, whereas KO BAT-CM enhanced GSIS compared with WT BAT-CM, indicating that loss of UCP-1 alters BAT-derived signals that modulate β-cell secretion. BAT removal produced a trend toward impaired glucose tolerance without a clear change in GSIS.

Conclusion
These findings demonstrate an inhibitory role of BAT in glucose homeostatic regulation by preserving β-cells while improving insulin sensitivity. They also suggest that both UCP-1-dependent and UCP-1-independent BAT pathways contribute to BAT-islet crosstalk.

 
