Sex differences in glucose metabolism in the Oatp1a/1b-cluster knockout mouse model
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Introduction. Organic anion-transporting polypeptides (OATPs) are uptake transporters predominantly studied for their role in drug disposition. Our initial data from a whole-body Oatp1a/1b-cluster knockout (KO) mouse model (Oatp1a1, Oatp1a4, Oatp1a5, Oatp1a6, Oatp1b2) suggest altered glucose tolerance in adult male mice. However, the physiological role of Oatp1a/1b in glucose homeostasis is not known. As well, males and females can differ in their metabolic status. 
Aims. To conduct metabolic testing in male and female KO mice compared to wild-type (WT) mice to investigate the role of Oatp1a/1b with sex in glucose homeostasis.
Methods. Male and female WT (FVB) and KO mice (n=4-6 per group, 12-14 weeks old) were subjected to ip glucose tolerance tests (GTT; 1.5 g/kg; 5-hour fast) and insulin tolerance tests (ITT; 0.75 U/kg; 3-hour fast). Blood glucose was measured, and AUC differences assessed by unpaired t-tests and two-way ANOVA.
Results. No sex differences were observed in WT body weight, while male KO showed a trend towards higher body weight (12%) versus female KO (p=0.06). There were no sex or genotype differences in fasting blood glucose. In WT mice, males had impaired glucose tolerance compared to females (2-fold GTT AUC increase, p<0.05), and no differences in insulin tolerance. In KO mice, males did not differ from females in the GTT or ITT. In male mice, KO showed improved glucose tolerance compared to WT (1.5-fold GTT AUC decrease, p<0.05), and no differences in ITT. In female mice, KO had impaired insulin tolerance compared to WT (1.3-fold ITT AUC increase, p<0.05), while no differences in glucose tolerance were found. When simultaneously assessing sex and genotype (Figure), sex remained significant (p<0.01) with a trend for a genotype interaction (p=0.11). While male WT displayed impaired glucose tolerance compared to male KO, this effect was not present in female mice.
Discussion. Our findings confirm sex differences in glucose tolerance in mice and suggest a potential effect of the Oatp1a/1b cluster in regulating glucose metabolism that may be sex-dependent. Underlying mechanisms may involve changes in the transport of known endogenous Oatp substrates such as bile acids and sex hormone conjugates.
