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Abstract: Studing biological effects of electromagnetic fields is an attractive subject for researchers all of the world.
The extremely low frequency fields frequency band (0-3KHz) is very applicable in the human life because of its benefits
and utilizations. In this paper it is tried to investigate the biological effects of extremely low frequency fields (50/60 Hz)
on biological effects of electromagnetic fields. It is due to computers, shavers, TVs, hair dryers and other low frequency
devices. Some systems and equipment such as high voltage transmission lines are extremely low frequency fields sources
too. The effects of these sources are divided into thermal and non-thermal which in turn focus on micronucleus formation,
DNA strand, chromosome effects, enzyme activity, cell proliferation, leukemia, effects on memory and learning, brain
tumor and effects on nervous system. Some exposure standard limits are introduced from IEEE and ICNIRP. Also,
standard values and protection for human safety against extremely low frequency fields are proposed.
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Extended Abstract

Introduction

Todays the electronic devices which are extremely low
frequency fields sources have important role in human life.
On the other hand, users are concern about the biological
effects of extremely low frequency fields sources. the most
extremely low frequency fields sources work at 50/60hz.
so nearby all of electronic devices around us operate in
these frequencies. the effects of extremely low frequency
fields divide into thermal and non-thermal effects. the
extremely low frequency fields is in non-ionization group.
Thermal effects are in two kinds: dielectric thermal and
induced thermal. Because of importance of the probable
biological effects, the researchers the entire world tries to
find these effects. Also the standard institutes provide the
limited exposure values to protect human from the
extremely low frequency fields sources. in this paper it is
tried to investigate the biological effects of extremely low
frequency fields on living beings tissues (50/60 Hz) for
example computers, shavers, TVs, hair dryers and other
low frequency devices. Some systems and equipment such
as high voltage transmission lines are extremely low
frequency fields sources too. Some of the biological
effects are micronucleus formation, DNA strand,
chromosome effects, enzyme activity, cell proliferation,
leukemia, effects on memory and learning, brain tumor
and effects on nervous system. Some exposure standard
limits are introduced from IEEE and ICNIRP standards to
human safety and protection from extremely low
frequency fields sources and vdts. also to protect to
extremely low frequency fields probable hazard some
cases is proposed.

Methodology

The main method in this research is systematic review of
biological effects of fields and their mechanism from
about 80 researches. In this paper the collections of the
mechanisms and probable effects of extremely low
frequency fields fields on human body are provided. The
information from the researches has been investigated
from the thermal or nonthermal effects, cellular or organ
and other divisions points of view. So the data are analyzed
from 1974 to 2024. To classify the effects some of the
effects the thesis, papers, sites and related book chapters
were studied. For standard value limitations two guideline
was perused; IEEE and ICNIRP. In the extremely low
frequency fields field band the parameter which surveyed
are Electric and Magnetic density. thus, in this paper some
of value standard for extremely low frequency fields
exposure are presented from the references.

Results and discussion

To find the biological effects of extremely low frequency
fields on living being systems, many researches are
studied. The in vivo and in vitro experiments show that the
biological effects are micronucleus formation, single and
double DNA strand, chromosome effects, enzyme activity,
cell proliferation, leukemia, effects on memory and

learning, brain tumor and effects on nervous system. Table
1 shows the summery of threshold of effects in mA/m? at
3-300Hz. For [ > 1000 mA/m? ventricular contractions
and health hazards may be happen. Because of dielectric
properties of body tissues, they can interact with them.
Study on cellular level shows that micronucleus formation,
DNA strand, chromosome effects, enzyme activity and
cell proliferation are the biological effects at power
frequency fields. The indirect effects of extremely low
frequency fields fields are in Table 2. Electric shock is one
of the e effects. Table 4 shows the reference values of
ICNIRP standards for public and occupational
environments at 50Hz for Electric and Magnetic mass
density. Also the other effects i.e. leukemia, effects on
memory and learning, brain tumor and effects on nervous
system are reported. Also to reduce the biological effects
of extremely low frequency fields some points should be
observed. For example the fence around the sources should
be provided and respect the distance from powerlines and
the other mentioned in the paper.

Conclusion

By the growing of use of electronic devices and the
facilities of it in the human life and on the other hand
biological effects of them (because they are
electromagnetic fields sources) which mentioned in this
paper, the investigations and evaluations for reduction of
these field sources effects or remove them is inevitable.
However, by consideration of the protective points and
limited exposure values which proposed in the paper we
can reduce the probable biological effects from extremely
low frequency fields. In is essential that biologists and
engineers should work with each other tightly and jointly
to study the health aspects and engineering aspects and
detect the thresholds of dangers carefully. Also the
thresholds of dangers or limited standard values should be
notified to the people to guarantee the public health, care
from themselves and reduction of biological effects.
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