Abstract title: Tirzepatide ameliorates metabolic outcomes, improves body composition, and reduces insulin requirements in a murine model of insulin-resistant type 1 diabetes

Aim/s: To determine if tirzepatide improves metabolic outcomes in a murine model of insulin-resistant type 1 diabetes.
Methods: Male C57BL/6 mice received streptozotocin (55mg/kg for 5 days) to induce insulin-deficient diabetes, then were maintained on chow (D) or high-fat diet (HFD; 3:1 mixed with chow) (DD) for 24 weeks. A subset of DD mice received tirzepatide, delivered subcutaneously from either week 0 (DD-eTZP) or 12 (DD-lTZP), escalated to a maximum of 40nmol/kg thrice weekly. Comparator groups received saline. Severe hyperglycaemia was managed with low-dose insulin implants (BGL>25mmol). Longitudinal outcomes included body weight, energy intake, blood glucose and insulin requirements. At week 24, echoMRI body composition, grip strength, liver weight, plasma lipids, and liver function markers were measured. Skeletal muscle metabolites were assessed by ¹H NMR spectroscopy.
Results: At week 24, DD mice had higher body weight than tirzepatide-treated groups (32.21±0.41 g vs 27.26±0.42g and 26.33±0.45g; p<0.05). Despite weight loss from tirzepatide, lean mass and grip strength was preserved. Early tirzepatide reduced energy intake and shifted diet preference toward chow diet (28% vs 7% in DD of total energy from chow; p<0.01). Fasting blood glucose was elevated in DD vs control (31.72±0.52 vs 9.10±0.33mmol/L; p<0.05) and improved to near-euglycemia with early tirzepatide (11.49±1.65mmol/L), despite persistently low C-peptide. DD mice required 3.47±0.41 insulin implants/mouse, whereas DD-eTZP and DD-lTZP required no implants after tirzepatide initiation. DD dyslipidaemia (cholesterol 4.83±0.30mmol/L; triglycerides 2.01±0.27mmol/L) was normalised in tirzepatide groups. NMR revealed elevated leucine and valine in DD mice which was normalised by tirzepatide. Liver weight was higher in DD group than TZP-treated group (7.42±0.45% vs 3.98±0.13% and 5.01±0.41% of body weight; p<0.0001) with improved ALT/AST (0.88±0.09 vs 0.27±0.04 and 0.37±0.05; p<0.0001).
Conclusion: In a mouse model of insulin-resistant type 1 diabetes, tirzepatide reduced insulin requirements, improved glycaemic control, and reduced adiposity.
