
Effects of gestational hyperglycemia on placental function in a mouse model for lean 

gestational diabetes mellitus 

Tol AJC1, van Weeghel M2, Houtkooper RH3, de Bruin A4, Oosterveer MH1, Van der 

Beek EM1,5  

1. Dept. of Pediatrics, University Medical Center Groningen, Groningen, the 
Netherlands, 2. Core Facility Metabolomics, Amsterdam UMC, University of 
Amsterdam, The Netherlands 3. Laboratory Genetic Metabolic Diseases, Amsterdam 
UMC, University of Amsterdam, The Netherlands, 5. Danone Nutricia Research, 
Utrecht, the Netherlands.  
 
Email: a.j.c.tol@umcg.nl 
 
Background: The placenta is the interface between the maternal and fetal circulation 

and is essential for proper fetal development. In gestational diabetes mellitus (GDM), 

placental function is disturbed, affecting fetal development. Increased weight, higher 

nutrient transporter expression and signs of oxidative stress and inflammation have 

been reported in human GDM placenta. However, preclinical studies are needed to 

establish to what extent such changes affect offspring development.  

Methods: Female mice were challenged with a high fat diet (HF) and low dose 

streptozotocin (STZ, 60 mg/kg) injections to induce hyperglycemia and glucose 

intolerance during pregnancy. On gestational day 17.5 (GD17.5) placentas were 

collected to evaluate lipid and metabolite levels and to perform histological analysis. 

Different control groups were included to establish the independent effects of HF and 

STZ.  

Results: Placental glucose content was significantly increased in the HF/STZ group 

compared to HF animals (0.20 vs 0.14 AU, p<0.05), with several glucose intermediates 

such as pyruvate trending in the same direction. Placental and fetal weight remained 

unaffected while placental lipid accumulation was increased by HF/STZ treatment 

compared to low fat controls (triglycerides 5.0 vs 2.7 nmol/mg, p<0.01; phospholipids 

22 vs 16 nmol/mg, p<0.01). Interestingly, placental triglyceride content correlated with 

blood glucose levels (R2=0.67, p<0.001). Moreover, histological assessment revealed 

an increase in necrotic foci in the labyrinth and giant trophoblast layers, indicating 

placenta deterioration.   

Conclusion: HF/STZ-induced GDM in mice increases placental glucose and lipid 

contents and accelerates placental ageing. These changes resemble what has 

previously been observed in human GDM. This novel preclinical model therefore 

allows investigation of the relationship between placental function and offspring 

development in GDM. It can furthermore to be employed to establish the potential of 

therapeutic interventions through improved placental function.   
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