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Aims
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK406][bookmark: OLE_LINK407][bookmark: OLE_LINK442][bookmark: OLE_LINK443][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK414][bookmark: OLE_LINK415][bookmark: OLE_LINK81][bookmark: OLE_LINK82]Low-calorie sweeteners (LCS) are increasingly promoted to replace added sugar in foods and beverages. However, epidemiological studies have consistently reported that habitual high intake of LCS is associated with increased risks of type 2 diabetes and mortality. Few prospective randomised placebo-controlled trials have been undertaken to interrogate mechanisms of LCS risk on glucose handling. This study evaluated acute effects of the common and high bioavailability LCS, acesulfame potassium (Ace-K), on insulin secretion and whole-body glucose metabolism during a hyperglycaemic clamp in healthy individuals.

Methods
[bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK93][bookmark: OLE_LINK94][bookmark: OLE_LINK416][bookmark: OLE_LINK417][bookmark: OLE_LINK438][bookmark: OLE_LINK439][bookmark: OLE_LINK440][bookmark: OLE_LINK441][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Ten healthy participants (7M/3F, age 35.1±1.7 years, BMI 25.1±0.6kg/m2, HbA1c 5.2±0.1%) without habitual LCS consumption were evaluated on two separate days in a double-blind, randomised, crossover fashion. On each study day, a hyperglycaemic clamp (10 mmol/L) was maintained between t=0-210min by intravenous 25% dextrose. At t=30min, participants consumed either (i) 900mg Ace-K (below the acceptable daily intake) or (ii) 900mg cellulose (placebo) in gelatin capsules. Venous blood was then collected every 30min between t=30-210min to measure plasma insulin and C-peptide.

Results
[bookmark: OLE_LINK436][bookmark: OLE_LINK437][bookmark: OLE_LINK95][bookmark: OLE_LINK426][bookmark: OLE_LINK427][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK430][bookmark: OLE_LINK431][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Plasma insulin and C-peptide concentrations increased during hyperglycaemia on both days, with the magnitude of these increments attenuated after Ace-K when compared to placebo (insulin, time×treatment interaction: P=0.008; C-peptide, treatment effect: P=0.03, Figure). After Ace-K, intravenous glucose requirement during the clamp was also reduced by ~18% compared to placebo (249.5±26.1g vs. 206.0±18.0g, P=0.03).

Conclusions
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