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- IRS ! insulin receptor substrate

- PI3-K : phosphatidylinositol
3-kinase

- Akt : v-akt murine thymoma
viraloncogene homolog

- TBC1D1 : TBC1 domain family
memberl
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The influence of fetal growth restriction on skeletal muscle insulin resistance
Hiromichi Shoji
Department of Pediatrics, Juntendo University Faculty of Medicine

It is known that fetal growth restriction (FGR) infants have a high risk of developing metabolic syndrome including
type2diabetes in adulthood. Skeletal muscle is the primary organ which insulin acts and involved in the development of
insulin resistance. We hypothesized that skeletal muscle would degenerate due to FGR, resulting in metabolic changes
and abnormal insulin signaling, and we conducted two rat experimental models. 1) We created reduced blood flow FGR

(B-FGR) model rat by attaching Ameroid constrictors to the bilateral uterine arteries of SD rats on the 17th day of
gestation and performed sham surgery in the control group. 2) We also created protein restricted FGR (P-FGR)
model rat by feeding with a reduced-protein diet during gestation, and the control group was fed with a normal diet. We
performed oral glucose tolerance test (OGTT) to pups in both models at 12 weeks of age for evaluate insulin resistance.
They were dissected at 12 weeks of age, and we examine the expression of insulin signaling pathway molecules (AKT2,
PI3K, IRS1, GLUT4), by RT-PCR on the soleus muscle. The result of OGTT at 12 weeks, FGR was significantly higher
than control. In soleus muscle, the mRNA expression of GLUT4 was significantly lower in B-FGR, the mRNA expression
of PI3K was significantly lower in P-FGR than control group. Our results showed skeletal muscle insulin resistance from
young age in both B-FGR and P-FGR rat models.

Key Words : developmental origins of health and disease, fetal growth restriction, skeletal muscle, insulin resistance,
insulin signaling pathway molecules
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