Tirzepatide improves glucose tolerance but accelerates diabetes onset and increases splenic Ki67 expression in female NOD mice
Aims: Tirzepatide is a dual glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) receptor agonist approved for use by individuals with type 2 diabetes and obesity. Early clinical data suggests metabolic benefit in type 1 diabetes, but effects on autoimmune disease progression remain unclear. This study examined the effects of tirzepatide on glucose control, insulin secretion, splenic immune markers, and diabetes onset in a murine preclinical model.
Methods: 8-week-old female non-obese diabetes (NOD) mice received either tirzepatide (TZP) or saline (CON) by subcutaneous injection 3xweekly, dose escalated to 40 nmol/kg, for up to 28 weeks. After 6 weeks, a subset (n=10/group) underwent fasted oral glucose tolerance testing (OGTT) and glucose-stimulated insulin secretion testing (GSIS). Spleens were also harvested and analysed by immunofluorescence for CD4, CD69, and Ki67. The remaining mice continued in the study until diabetes onset (or week 28). Fasting blood glucose was measured weekly, and diabetes as an endpoint was defined as two consecutive readings >14mmol/L with survival analysis performed.
Results: After 6-weeks, TZP-treated mice demonstrated improved glucose tolerance compared with CON (glucose area-under-curve (AUC): 661.1±61.6mmol/L/min vs 958.4±52.6mmol/L/min, p<0.01). Insulin levels were also reduced at baseline and after glucose challenge in the TZP group (insulin AUC:39.4±13.2ng/mL/min vs190.4±48.9ng/mL/min, p<0.01). Immunofluorescence analysis of spleen sections showed no difference in CD4 or CD69, but Ki67 expression was increased in TZP-treated mice (5.57±0.94% vs 3.31±0.32%, p<0.05). Over the 28-week study period, TZP-treated mice exhibited significantly higher and earlier onset of diabetes incidence compared to CON (log-rank test:χ²=10.87, p<0.001), indicating accelerated autoimmune disease progression.
Conclusion: Tirzepatide improved glucose clearance but reduced insulin secretion and accelerated diabetes onset in female NOD mice. Increased splenic Ki67 expression, without changes in CD4 or CD69, suggests altered immune cell proliferation and supports the need for mechanistic studies of tirzepatide in type 1 diabetes.
