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Fetal Programming: Gender-specific Programmed Hepatic Lipid
Dysregulation in Intrauterine Growth-Restricted Offspring

Gyu Yeon Choi, MD
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The ‘fetal origins’ hypothesis proposes that alterations in fetal nutrition and endocrine status result in developmental
adaptations that permanently change structure, physiology and metabolism, thereby predisposing to cardiovascular,
metabolic and endocrine disease in adult life. ‘Programming’ describes the process whereby a stimulus or insult during
a critical period of development has lasting or lifelong effects. Experimental studies in animals have documented many
examples of fetal programming, with recent studies showing that alterations in maternal nutrition can have long-term
effects on the offspring that are relevance to human cardiovascular disease and metabolic syndrome. Recently, the rapid
rise in incidence of metabolic syndrome in children and adolescents is well recognized. Metabolic syndrome is
associated with a cluster of disorders, namely, obesity, insulin resistance, hypertension, and lipid abnormalities.
Although the causes of the metabolic syndrome are manifold and complex, there is increasing evidence that intrauterine
growth restricted (IUGR) newborn infants have an increased risk of the development of metabolic syndrome. In
particular, low birth weight has been reported to be associated with an atherogenic lipid profile. Lipid metabolism has
an important role in fetal development during the late stage of gestation, as lipid homeostasis is regulated primarily
by the liver, we propose that hepatic structure and lipid content of low birth weight offspring would reflect a primary
lipid dysfunction and whether these changes were gender specific.
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