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Background: Fetal intrauterine growth restriction (IUGR) often occurs in the context of a maternal high 

saturated fat diet (HFD). The combination of IUGR and a HFD (IUGR+HFD) persistently increases 

cholesterol levels in humans and rodent models. One pathway regulating cholesterol levels involves 

hepatic conversion of cholesterol to bile acids for elimination from the body. The rate-limiting step in 

the formation of bile acids is the enzyme Cyp7a1. Cy7a1 is inhibited by microRNA-122 (miR-122). 

Compared to non-IUGR HFD rats, we previously demonstrated that IUGR+HFD increases hepatic 

cholesterol, decreases hepatic Cyp7a1 protein, and increases miR-122 in weanling female, but not male, 

rats. However, the importance of increased miR-122 in IUGR+HFD induced decreased cholesterol 

elimination from the body remains unknown. 

We hypothesized that in vivo inhibition of miR-122 in female weanling IUGR+HFD rats would decrease 

hepatic cholesterol and miR-122 and increase hepatic Cyp7a1 protein abundance.   

 

Methods: Adult female rats were fed a HFD prior to mating through gestation and weaning. IUGR was 

induced by uterine artery ligation at E19 of a 21 day gestation. At postnatal day 21 (D21) IUGR+HFD 

female rats were injected with either a miR-122 inhibitor or saline control and fed a HFD for an 

additional 5 days. At D26, we measured hepatic cholesterol with a colorimetric kit, Cyp7a1 protein 

abundance with western blot, and miR-122 with real-time RT-PCR.  

 

Results:  Compared to saline injected IUGR+HFD rats, miR-122 inhibitor injected IUGR+HFD rats had 

decreased miR-122 (p<0.05), increased Cyp7a1 protein (p<0.05), and non-significantly decreased hepatic 

cholesterol (p=0.1).  

 

Conclusion/Speculation: We conclude that miR-122 inhibition in IUGR+HFD female rats normalizes miR-

122 and Cyp7a1 protein. We speculate that miR-122 is a causal link between IUGR+HFD and decreased 

cholesterol conversion to bile acids for elimination from the body.  Implications of this study include 

potential utility of miR-122 inhibitors for improving cholesterol elimination from the body.  Our next 

step is to determine the impact of miR-122 inhibition on long-term cholesterol physiology and potential 

toxicity. 


