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Letter

Effects of Electromagnetic Fields on the Hippocampus
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Dear Editor,
Electromagnetic fields (EMFs), physical energy, are

non-ionic waves with speed, frequency, wavelength, and
amplitude characteristics, emitted by electrical machines
and industry equipments. According to frequency, these
fields are divided to low, intermediate, high, and static ra-
diations. In previous studies, it has been claimed that EMFs
(duration of exposure) have noxious outcomes on biologi-
cal systems of humans and rodent, based on frequency and
other properties (1, 2). Most researches have been done on
EMFs and central nervous systems (CNS) with different ex-
posures involved in vital portions (3, 4).

Hippocampus formations, as the main compartment
of the limbic system, are principal members of CNS at emo-
tional, behaviors, memory, and regulating of endocrine
systems, which could be one of the high sensitive portions
to EMFs waves. According to previous studies, it is esti-
mated that EMFs have remarkable effects on neurological
compartments (5). A previous study by the current authors
showed that 30 mT electromagnetic fields has negative im-
pacts on rat’s hippocampus (6). Increased free radicals and
created oxidative stress via EMFs waves may be one of the
most important reasons (7). This condition leads to promo-
tion of cell’s apoptosis pathway in the main parts of hip-
pocampus, such as the dentate gyrus (6).

The EMFs have a potential role in the starting of in-
trinsic and extrinsic pathways of apoptotic process. Break-
ing of DNA in brain’s cells, chromosome abnormalities, ge-
netic mutations, intracellular enzymes dysfunction, and
altered expression level of neurotransmitters in various
parts of the brain are side effects of electromagnetic fields
(8, 9). Furthermore, it is assumed that EMFs have a major
effect on high metabolic and proliferative organs, such as
hippocampus formations. The produced free radicals in
the hippocampus and similar structures can be defined as
sensitive organs to EMFs (Figure 1).

However, in addition to some researches on the rela-
tionship between electromagnetic fields and CNS, there is
no suitable strategy to remove electrical devices in the so-
ciety’s life style. In this case, general global designs should
be made in order to prevent abnormal births and the risk
of neurological disorders.

High production of free radicals as a result of EMFs
waves may have important effects on the hippocampus,
which leads to genetic mutation, DNA breakage, and apop-
tosis in the cell’s lineage.
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Figure 1. Possible significant pathway of EMFs effects on hippocampus
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