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Abstract

The effect of electromagnetic fields on electrophoretic pattern of amniotic fluid proteins
in mouse embryo

Shahin Esmaeilnezhad

Amniotic fluid (AF) is an essential component for fetal development and maturation during
pregnancy. The levels of proteins in AF have been determined in many studies to screen for
potential biomarkers of pregnancy-associated abnormalities. Alpha feto-protein (AFP) is a
major amniotic fluid and plasma protein produced by the yolk sac and the liver during the
fetal period. During the second trimester of pregnancy, APF serum concentrations are
commonly used for screening Down syndrome. Humans in modern society are exposed to an
ever-increasing number of electromagnetic fields (EMFs). Recently, EMFs were reported to
cause DNA damage and neurological diseases. The aim of this research was to assess the
effects of 50Hz/1mT electromagnetic field on electrophoretical pattern and AFP expression in
the amniotic fluid in the mouse embryo. The pregnant mice were placed inside the solenoid
for five hours on gestational days 15 and 17. Mice were sacrificed 24 hours after the final
exposure session. AF samples were obtained from pregnant mouse in gestational days 16 and
18. Fresh AF immediately underwent centrifugation at 12,000 rpm at 4°C for 10 min to
separate cell debris. Electrophoretical pattern and AFP relative expression were studied by
electrophoresis and western blot. SDS-polyacrylamide gel electrophoresis (PAGE) was
performed using 12.5% polyacrylamide gels. The bands on the gel were analyzed by
densitometer. The results of this study show that there is significant changes in the
electrophoretical pattern of the samples treated by EMF as compared to control group. It was
also shown that AFP expression increases in the EMF treated AF as compared to controls. It
is concluded that EMF changes the pattern of protein expression in the AF by affecting on the
gene expression including AFP, and/or blood barriers.

Keywords: Amniotic fluid, Electrophoretical pattern, Electromagnetic field, Alpha feto-
protein
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