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Effects of cadmium chloride on brain’s development

Abstract

Cadmium is a systemic poison affecting many cellular functions. The cadmium ion binds to
nucleic acids and chromatin and it causes conformational changes. Cadmium decreases the
differentiation of glial precursors and inhibits the proliferation and differentiation of bone
marrow cells. Cell proliferation is accompanied by increased rates of protein synthesis.
Eukaryotic initiation factor 4E (elF4E) plays a key role in translation regulation and it has
been suggested that it is implicated in increase protein synthesis. Increased synthesis of
protein may involve an increase in the rate of transcriptional events and/ or augmented
efficiency in the rate of translation of their mRNA transcripts. A key step in the regulation of
protein translation is the initiation phase, which is critically controlled by the mRNA cap
binding protein elF4E. In this study the effects of cadmium on elF4E expression and protein
synthesis in developing cerebral cortex have been studied. Cadmium was administered
intrapritoneally to the pregnant mice and the embryos were harvested after ten hours and
cerebral cortex were removed for further analysis. We used western blotting and Bio-Rad
protein assay in order to study elF4E expression and total protein concentration. We showed
that eIF4E and protein expression are decreased in response to injection of cadmium. It was
also shown that the thickness of germinal epithelium and cerebral cortex is altered in
cadmium injected group as compared to control groups. It is thus concluded that cadmium
decreases protein synthesis by decreasing eIF4E expression.

Keywords: Cadmium chloride, eIF4E, cerebral cortex, development
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