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molecular mechanism in hyperglycemia—induced congenital neural tube defects and the its potential
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pharmacologic

rescuing agents. In order to explore these questions, six study groups of Sprague—-Dawley rats were
employed: Group 1 was normal control rats with normal diet; group 2 represented streptozotocin
(STZ) -induced diabetic rats with congenital neural tube defects in offspring; group 3 included
STZ-induced diabetic rats with normal offspring; groups 4,5 and 6 included rats exposed to the same
STZ-induced diabetic condition, but receiving daily oral supplementation of 80mg/mL of the sodium
salt of arachidonic acid (AA), 400mg of vitamin E and a cocktail of a polyunsaturated fatty acid
(saflower oil) plus an antioxidant ( vitamin E) respectively. Yolk sac cells were harvested at
gestational day 12 from each rat group. Changes in MAPK signaling pathways were detected by western
blot analysis using special antibodies directed against phosphorylated forms of extracellular
signal regulated kinase (ERK), Jun N-terminal/stress—activated protein kinase (JNK/SAPK)
Furthermore, activity of RAF-1, an upstream kinase in ERK1/2 signaling cascade, was evaluated by
immunoprecipitation assay. The results showed that in yolk sac cells in embryopathic offspring from
experimentally—induced diabetic rats, activities of ERK1/2 were dramatically decreased (group 2)
Consisted with these observation, reduction in RAF-1 kinase activity could be discerned in these
diabetic yolk sac cells. In contrast, activities of JNK1/2 were significantly increased in yolk sac
cells of group 2. Under rescuing circumstance, activations of ERK1/2 and RAF-1 were increased, and
JNK1/2 were decreased. MAP kinase signal pathway plays a very important role in hyperglycemia
induced neural tube defects. The supplementation of polyunsaturated fatty acid arachidonic acid

and antioxident vitamin E rescued conceptuses from diabetic embryopathy by triggering a restoration
of normal membrane signaling pathways.
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