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Developmental osteogenesis defects and onset of type 2 diabetes in an adult by
maternal undernutrition during pregnancy
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3,300,000

in vitro

ALP Gla

B Glu
Gla

in vitro

Glu

To investigate the mechanism involved in type 1l diabetes induced by the
mother’ s undernutrition during pregnancy, we developed an in vitro model that rat mesenchymal stem
cells (MSCs) were induced osteogenic differentiation at a high and low glucose concentration in
osteogenesis induction medium, and verified that impacts on cell differentiation, proliferation and
function.

Low glucose decreased osteogenesis differentiation markers, including ALP activity and carboxylated
osteocalcin secretion as well as proliferation. Uncarboxylated osteocalcin, which is specifically
expressed in osteoblasts and secreted into the circulation, regulates glucose homeostasis by
stimulating insulin expression in pancreas, was secreted according to the differentiation mature
level of osteoblasts similar to carboxylated osteocalcin. Thus, these results indicate that
nutrition change in the osteogenesis differentiation process could impact cell differentiation,
proliferation and function.
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