Interrogating the role of intestinal sweet sensing in blood glucose control
Aims: In addition to the oral cavity, sweet taste receptors (STRs; T1R2/T1R3 heterodimers) also reside in the proximal small intestine. Activation of these intestinal STRs facilitates secretion of the gut hormones glucagon-like peptide-1 and 2 (GLP-1, GLP-2), known regulators of glucose homeostasis. However, the role of intestinal STRs in diet-induced metabolic derangement remains unclear. Here, we utilised novel intestinal T1R2-deplete mice to interrogate whether intestinal STRs drive diet-induced dysglycaemia, and their potential as therapeutic targets for postprandial hyperglycaemia. 
Materials and methods: Adult male C57BL/6 mice lacking intestinal T1R2 (Vil1-CreT/0×T1R2fl/fl; n=20) and wild-type littermate controls (Vil1-Cre+/+×T1R2fl/fl; n=20) were assigned an obesogenic high-fat high-sugar diet (HFHSD) or standard chow (SCD) for 12 weeks (n=10/group). Intragastric glucose tolerance tests (IG.GTT; 60 mg glucose) were conducted prior to and every four weeks following diet commencement. Forty-eight hours after the final (week 12) IG.GTT, mice received an additional intragastric glucose load (60 mg), 15 min after which terminal bloods were collected for metabolic plasma hormone measurement. Data were analysed using ANOVA with diet and genotype as factors. 
Results: There was no effect of the HFHSD or intestinal T1R2 deletion on IG.GTT blood glucose responses. While the HFHSD augmented glucose-evoked GLP-1 (P = 0.009) and a diet × genotype interaction was observed (P = 0.050), post hoc analysis revealed no significant differences between individual groups. The HFHSD also augmented glucose-evoked insulin (P = 0.037) and glucagon (P = 0.001), independent of intestinal T1R2 deletion.
Conclusion: Twelve-week HFHSD feeding did not induce overt dysglycaemia in this model, potentially due to competing effects of augmented insulin and glucagon. The subtle interaction on GLP-1 suggests that while intestinal STRs influence these responses, their contribution to blood glucose control may be limited in response to a high glucose load.
