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Studies on the effect of maternal uncarboxylated osteocalcin on the metabolic
properties of next generation
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An increasing amount of evidence indicates that an adverse perinatal
environment contributes to a higher risk of metabolic disorders in later life of the offspring. We
show that a maternal high-fat-high-sucrose diet during pregnancy causes metabolic disorders in the
offspring via hypermethylation of the liver Pygl gene, encoding glycogen phosphorylase L, which
mediates hepatic glycogenolysis. The lower expression of Pygl induced by the maternal diet causes
the hepatic accumulation of glycogen and triglyceride in the offspring, which remains in adulthood.
The administration of osteocalcin during pregnancy upregulates Pygl expression via both direct and
indirect epigenomic pathways, resulting in the mitigation of the maternal diet-induced obesity and
abnormal glucose and lipid metabolism in adulthood. We propose that maternal energy status is
reflected in the hepatic glycogenolysis capacity of the offspring via epigenetic modification of
Pygl and osteocalcin regulates glycogenolysis.
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