
Abstract

Objectives: Maternofetal inflammation at 0.7 gestation causes 

intrauterine growth restriction (IUGR) in fetal sheep. However, 

inflammation during peak placental development has not been 

explored. Therefore, we determined the effects of maternofetal 

inflammation at 0.5 gestation on fetal glucose metabolism and insulin 

secretion near term. 

Methods: Pregnant ewes were injected every 3rd day from d50 to 65 

of gestation (term=d150) with saline (controls; n=11) or 

lipopolysaccharide to induce maternofetal inflammation and IUGR 

(MI-IUGR; n=11). Fetuses were catheterized on d118. Hyperglycemic 

clamps and hyperinsulinemic-euglycemic clamps were performed on 

d123 and 124, respectively. Fetuses were necropsied at d125. 

Results: Basal plasma insulin did not differ between control and MI-

IUGR fetuses, but glucose-stimulated insulin secretion was less 

(P<0.05) for MI-IUGR fetuses. Blood HCO3, hemoglobin, Na+, and K+

were less (P<0.05) for MI-IUGR fetuses regardless of period, but 

blood glucose and lactate did not differ. Fetal hindlimb glucose uptake 

did not differ between groups at basal or hyperinsulinemia. Hindlimb 

glucose oxidation was less (P<0.05) for MI-IUGR fetuses, regardless 

of period. Plasma insulin and blood glucose did not differ between 

groups, but glucose-to-insulin ratios were greater (P<0.05) for MI-

IUGR fetuses than controls under basal conditions. Blood O2 was 

~14% less (P<0.05) for MI-IUGR fetuses than controls, regardless of 

condition. At necropsy, MI-IUGR fetuses were 20% lighter (P<0.05) 

and their cannon bones were 6% shorter (P<0.05) than controls. MI-

IUGR fetuses had smaller (P<0.05) hindlimbs and semitendinosus, 

flexor digitorum superficialis, longissimus dorsi muscles. Fetal heart, 

brain, liver, and kidney masses did not differ between groups.

Conclusion: Maternofetal inflammation during peak placental 

development led to fetal hypoxemia but not hypoglycemia in later 

gestation. This coincided with poor β cell function, impaired hindlimb 

glucose oxidative capacity, and fetal growth restriction. These findings 

reflect metabolic phenotypes observed for other IUGR models and 

indicate some degree of placental insufficiency. 
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