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Two-year oncogenicity evaluations of cell
phone radiofrequency radiation in
Sprague-Dawley rats and B6C3F1 mice
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Epidemiology data concerning possible health effects of exposure
to radiofrequency fields (RF) are conflicting. For this reason, well-
designed and controlled studies in predictive laboratory animal
models provide the best prospective opportunity to identify effects
of RF exposure that may translate into human health hazards. The
U.S. National Toxicology Program supported a program in our labo-
ratory to identify and characterize effects of acute, subchronic, and
chronic exposure to non-thermal levels of RF in Sprague-Dawley
rats and B6C3F1 mice. Five-day pilot studies were performed to
identify the maximum Specific Absorption Ratios (SARs) to which
juvenile, adult, and pregnant rodents can be exposed without
increasing body temperature by >1.0 ◦C. Subsequent subchronic
(ten-week) toxicity studies failed to identify any toxicologically
significant effects of non-thermal RF on survival, body weight,
clinical signs, hematology, or gross or microscopic pathology.
Two-year studies were performed to determine if exposure to
non-thermal levels of RF increases the incidence of neoplasia
in any site. Male rats exposed to RF demonstrated significantly
increased incidences of glioma (brain) and schwannoma (heart);
these increases were not seen in female rats or in either sex of
mice. Gliomas and schwannomas have been identified in some
epidemiology studies as possible RF-induced neoplasms. Consid-
ering (a) the conflicting results of RF epidemiology studies and (b)
the lack of generally accepted biophysical or molecular mecha-
nisms through which RF could induce or promote neoplasia, data
from animal bioassays will play a central role in “weight-of-the-
evidence” assessments of the possible health effects of RF exposure.
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Effects of extremely low frequency (ELF) and
radio-frequency (RF) on melatonin and cortisol,
two markers of the circadian rhythms
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Electromagnetic field (EMF) has becoming an integral part of our
everyday life. It is a consequence of our intensive use of electric-
ity and/or emerging technologies in mobile telecommunications.
This exposure to EMF has raised questions about possible effects of
the EMF on human health. It has become the object of debate and
a public health concern. This has resulted in the classification of
extremely low frequency (ELF)- and radiofrequency (RF)-EMF into
category 2B, i.e., agents that are “possibly carcinogenic to humans”
by the International Agency for Research on Cancer.

It is known that cancer and neurobehavioral alterations may be
associated with circadian rhythm disruption and/or effect on mela-
tonin secretion. In addition, some Individuals living or working in
an environmental exposed to EMF complain of a variety of adverse
health effects. Troubled sleep and headache remain a recurrent and
common symptom reported. So it is interesting to look at the EMF
effect exposure on the circadian system.

Since both melatonin and cortisol are major markers of the cir-
cadian system, we reviewed data from the literature on these two
marker rhythms, in search of deleterious effects of EMF on both
their blood levels and abnormalities in their circadian profiles (a
phase-advance or a phase-delay) which would point out a rhythm
desynchronization of the organism. Overall, to date no consistent
evidence of the effect of exposure to RF on cortisol and melatonin.
However, contradictory data are reported on ELF-EMF.
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