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ewes improves nutrient transport across the placenta 
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Nutrient restriction (NR) in pregnant women exposes their fetus to a high risk of intra-utero growth restriction and postnatal 
disease. Here we have utilized our established ovine model of maternal NR to determine whether the restoration of 

normal nutrition during pregnancy in NR ewes could improve fetal growth and development. Multiparous ewes received 100% 
(control, C, n=15) or 50% (NR, n=14) of NRC dietary recommendations from d28-d78 of gestation. On d78, 7 C and 6 NR 
ewes were necropsied. The remaining 8 C and 8 NR ewes were fed to 100% of NRC from d78-d135 and necropsied. Maternal 
and fetal blood and cotyledonary (COT) tissue were collected at both d78 and d135. On d78, but not d135, placental and fetal 
weights were reduced (P<0.05) in NR vs. C ewes. Maternal circulating glucose, insulin and leptin levels were decreased in 
NR vs. C ewes on d78 (P<0.05), but similar at d135. Fetal blood glucose and triglyceride levels were lower in NR vs. C ewes 
(P<0.05) on d78, but similar on d135. On d78, glucose transporter (GLUT)1, fatty acid transporter (FATP)4, CD36 mRNA 
and protein levels were higher (P<0.05) in the COT of NR ewes. FATP4 was higher (P<0.05) at mRNA and protein levels in 
COT of NR re-alimented ewes on d135 than C ewes. These data demonstrate placental adaptation to maternal NR through 
increasing nutrient transport and suggest nutrient restoration as a potential intervention for pregnant women who previously 
experienced NR.
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