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Abstract

Effect of elctro magnetic field on the neuoral cells death in cerebral cortex of mouse
emberyo

Helaleh Shayegan

Many studies describe the biological effects of electromagnetic field (EMF) including cell
proliferation and differentiation, brain damages, DNA fragmentation and neuronal migration and
neurogenesis within the central nervous system (CNS). The Bcl-2-associated death promoter (BAD)
protein is a pro-apoptotic member of the Bcl-2 gene family which is involved in initiating apoptosis.
BAD is a member of the BH3 family, a subfamily of the Bcl-2 family. It does not contain a C-
terminal transmembrane domain for outer mitochondrial membrane and nuclear envelope targeting.
After activation, it is able to form a heterodimer with anti-apoptotic proteins and prevent them from
stopping apoptosis. The aim of this study was to investigate the effects of EMF (50 HZ and 1 mT) on
the electrophoretical pattern of proteins and BAD gene expression in the cerebral cortex of mouse
embryo. 5 pregnant Balb/c mice were separated into two groups: control group n=17 and EMF group
n=17. The 15 days pregnant mice were placed inside the solenoid for a daily EMF exposure of five
hours on gestational days 15 to 17. Mice were sacrificed 6 hours after the final exposure session.
Electrophoretical pattern and BAD relative expression were studied by electrophoresis and western
blot. The cerebral cortical extracts were subjected to SDS-polyacrylamide gel electrophoresis (PAGE)
using 12.5% polyacrylamide gels. The bands on the gel were analyzed by densitometer. The results of
this study show that there are significant changes in the electrophoretical pattern of the samples
treated by EMF as compared to control group. It was also shown that BAD gene expression
significantly increases in the EMF treated cerebral cortex extracts as compared to controls. It is
concluded that EMF changes the pattern of protein expression in the cerebral cortex. It is also
suggested that EMF increases apoptosis by increasing BAD gene expression.

Keywords: BAD, electromagnetic fields, cerebral cortex, apoptosis
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1- Germinal neuroepithelium
2- Neural stem cells
3-Neocortex

4-Ventricular Zone
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2-Cortical plate
3-Marginal zone
4-Subplate
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1-Exteremly low frequency electromagnetic fields
2-super low frequency
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