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During the last decade, several studies have focused
on the adverse effects on health caused by exposure to
electromagnetic fields (EMF). Some epidemiological
studies of workers exposed to EMF have shown an
increased risk of leukemia, and some found an elevated
risk of brain tumors among “electrical workers” (1-4).
Studies of the peripheral lymphocytes of humans have
suggested that exposure to a magnetic field and/or
radiofrequencies have no specific effect on the induction
of the sister chromatid exchange (SCE) frequencies, but it
can result in an increase in chromatid-type breaks and
other chromosomal damage (5-8).

A recent study revealed comparing chromosome
damage in the lymphocytes of employees in high-voltage
laboratories revealed more than a threefold increase in
chromosome breaks among the subjects exposed to EMF,
but no effect was observed in the controls (9). In this
study, the cytogenetic findings obtained from an index
case and his wife, referred because of repeated
miscarriages, is presented.

We studied some chromosome aberrations and
mitotic indices in the peripheral blood lymphocytes of a
nonsmoking, 32 year-old, high-voltage cable worker who
had been working 8 hours a day for the previous 8 years
in a power substation with exposure to 154 kV at 50 Hz
EMF. The man and his wife were referred for cytogenetic
investigation because of repeated miscarriages.
Cytogenetic analysis was carried out at the same time for
the husband and wife under the same laboratory
conditions. The cytogenetic analysis was carried out on

the chromosomes obtained from 72 h peripheral blood
lymphocyte cultures that were stained for solid and G
banding, according to standard procedures (10).
Endoreduplication, chromatid gap, chromatid break and
mitotic index in the metaphase cells were evaluated. The
mitotic index was scored in 1000 cells, and the other
parameters in 85 cells.

Eighty-five metaphase plates were analyzed to
determine the quantitative and structural aberrations in
the chromosomes. The metaphases in the peripheral
blood lymphocyte culture of the woman were observed to
be normal. Twenty-three (27%) metaphases were
observed being irregular in the culture of the index case.
In irregular metaphases, 14(60.8%) were
endoreduplication, 7(30.5%) were chromatid gaps, and
2(8.7%) were chromatid breaks. Of the total
metaphases, the commonly observed aberrations were
endoreruplication (16.5%) and chromatid gap (8.2%). A
mitotic index was observed in 20 out of 1000 cells.

In the present study, an increased frequency in
chromosomal aberrations was observed in the cultured
lymphocytes of a nonsmoking, high-voltage cable worker
with long-term exposure to 50 Hz EMF. This is in close
agreement with previous reports indicating that in vivo
and in vitro exposure of human cells (2, 6-8) as well as
animal cells (11) to EMF may have clastogenic effects.
Some studies have had negative results (12-14).
However, in this study, the fact that the couple, who had
repeated miscarriages, had a baby after genetic
counseling, in which the cable worker was advised to
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avoid exposure to EMF, supports the theory that EMF
have clastogenic effects.

It can be suggested that the main reason for the
increasing number of endoreduplications in the cultured
lymphocytes is the damage to mitotic spindles, which is
caused by radicals that occur because of high voltage.
Because the mitotic spindles have important roles in the
movements of chromosomes toward the poles during cell
division, it can also be suggested that the increasing
number of endoreduplications affects the formation of
spermium during spermatogenesis, which causes
frequent miscarriage. Considering all these aberrations, it
would be useful in further studies to give genetic
counseling to other high-voltage cable workers who are
unable to have children.

To summarize previous research literature and this
present study, it seems that EMF may be capable of
producing chromosome aberrations. It is important that
more investigations be carried out using various types of
cells (e.g., spermium) under different experimental
conditions in order to resolve the controversy concerning
the possible risks associated with EMF. 
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