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Abstract

Wireless technologies are ubiquitous today and the mobile phones are one
of the prodigious output of this technology. Although the familiarization and
dependency of mobile phones is growing at an alarming pace, the
biological effects due to the exposure of radiations have become a subject
of intense debate. The present evidence on mobile phone radiation
exposure is based on scientific research and public policy initiative to give
an overview of what is known of biological effects that occur at
radiofrequency (RF)/ electromagnetic fields (EMFs) exposure. The conflict
in conclusions is mainly because of difficulty in controlling the affecting
parameters. Biological effects are dependent not only on the distance and
size of the object (with respect to the object) but also on the environmental
parameters. Health endpoints reported to be associated with RF include
childhood leukemia, brain tumors, genotoxic effects, neurological effects
and neurodegenerative diseases, immune system deregulation, allergic
and inflammatory responses, infertility and some cardiovascular effects.
Most of the reports conclude a reasonable suspicion of mobile phone risk
that exists based on clear evidence of bio-effects which with prolonged
exposures may reasonably be presumed to result in health impacts. The
present study summarizes the public issue based on mobile phone
radiation exposure and their biological effects. This review concludes
that the regular and long term use of microwave devices (mobile
phone, microwave oven) at domestic level can have negative impact
upon biological system especially on brain. It also suggests that
increased reactive oxygen species (ROS) play an important role by
enhancing the effect of microwave radiations which may cause
neurodegenerative diseases.
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Abstract

101 publications are exploited which have studied genotoxicity of
radiofrequency electromagnetic fields (RF-EMF) in vivo and in vitro. Of
these 49 report a genotoxic effect and 42 do not. In addition, 8 studies
failed to detect an influence on the genetic material, but showed that RF-
EMF enhanced the genotoxic action of other chemical or physical agents.
The controversial results may in part be explained by the different cellular
systems. Moreover, inconsistencies may depend from the variety of
analytical methods being used, which differ considerably with respect to
sensitivity and specificity. Taking altogether there is ample evidence that
RF-EMF can alter the genetic material of exposed cells in vivo and in vitro
and in more than one way. This genotoxic action may be mediated by
microthermal effects in cellular structures, formation of free radicals, or an
interaction with DNA-repair mechanisms.
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Abstract

During recent years there has been increasing public concern on potential
health risks from power-frequency fields (extremely low frequency
electromagnetic fields; ELF) and from radiofrequency/microwave radiation
emissions (RF) from wireless communications. Non-thermal (low-intensity)
biological effects have not been considered for regulation of microwave
exposure, although numerous scientific reports indicate such effects. The



Biolnitiative Report is based on an international research and public policy
initiative to give an overview of what is known of biological effects that
occur at low-intensity electromagnetic fields (EMFs) exposure. Health
endpoints reported to be associated with ELF and/or RF include childhood
leukaemia, brain tumours, genotoxic effects, neurological effects and
neurodegenerative diseases, immune system deregulation, allergic and
inflammatory responses, breast cancer, miscarriage and some
cardiovascular effects. The Biolnitiative Report concluded that a
reasonable suspicion of risk exists based on clear evidence of bioeffects at
environmentally relevant levels, which, with prolonged exposures may
reasonably be presumed to result in health impacts. Regarding ELF a new
lower public safety limit for habitable space adjacent to all new or
upgraded power lines and for all other new constructions should be
applied. A new lower limit should also be used for existing habitable space
for children and/or women who are pregnant. A precautionary limit should
be adopted for outdoor, cumulative RF exposure and for cumulative indoor
RF fields with considerably lower limits than existing guidelines, see the
Biolnitiative Report. The current guidelines for the US and European
microwave exposure from mobile phones, for the brain are 1.6 W/Kg and 2
W/Kg, respectively. Since use of mobile phones is associated with an
increased risk for brain tumour after 10 years, a new biologically based
guideline is warranted. Other health impacts associated with exposure to
electromagnetic fields not summarized here may be found in the
Biolnitiative Report at www.bioinitiative.org.
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Abstract
Concerns about the health effects of radiofrequency (RF) waves have
been raised because of the gradual increase in usage of cell phones, and
there are scientific questions and debates about the safety of those
instruments in daily life. The aim of this study is to evaluate the genotoxic
effects of RF waves in an experimental brain cell culture model. Brain cell
cultures of the mice were exposed to 10.715 GHz with specific absorbtion
rate (SAR) 0.725 W/KG signals for 6 h in 3 days at 25°C to check for the
changes in the micronucleus (MNi) assay and in the expression of 11
proapoptotic and antiapoptotic genes. It was found that MNi rate increased
11-fold and STATS3 expression decreased 7-fold in the cell cultures which
were exposed to RF. Cell phones which spread RF may damage DNA and
change gene expression in brain cells.
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Abstract

Increasing evidence indicates that oxidative stress may be involved in the
adverse effects of radiofrequency (RF) radiation on the brain. Because
mitochondrial DNA (mtDNA) defects are closely associated with various
nervous system diseases and mtDNA is particularly susceptible to
oxidative stress, the purpose of this study was to determine whether
radiofrequency radiation can cause oxidative damage to mtDNA. In this
study, we exposed primary cultured cortical neurons to pulsed RF
electromagnetic fields at a frequency of 1800 MHz modulated by 217 Hz at
an average special absorption rate (SAR) of 2 W/kg. At 24 h after



exposure, we found that RF radiation induced a significant increase in the
levels of 8-hydroxyguanine (8-OHdG), a common biomarker of DNA
oxidative damage, in the mitochondria of neurons. Concomitant with this
finding, the copy number of mtDNA and the levels of mitochondrial RNA
(mtRNA) transcripts showed an obvious reduction after RF exposure. Each
of these mtDNA disturbances could be reversed by pretreatment with
melatonin, which is known to be an efficient antioxidant in the brain.
Together, these results suggested that 1800 MHz RF radiation could
cause oxidative damage to mtDNA in primary cultured neurons. Oxidative
damage to mtDNA may account for the neurotoxicity of RF radiation in the
brain.
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Abstract

The aim of our study is to evaluate the possible biological effects of whole-
body 1800 MHz GSM-like radiofrequency (RF) radiation exposure on liver
oxidative DNA damage and lipid peroxidation levels in nonpregnant,
pregnant New Zealand White rabbits, and in their newly borns. Eighteen
nonpregnant and pregnant rabbits were used and randomly divided into
four groups which were composed of nine rabbits: (i) Group | (honpregnant
control), (ii) Group Il (nonpregnant-RF exposed), (iii) Group Il (pregnant
control), (iv) Group IV (pregnant-RF exposed). Newborns of the pregnant
rabbits were also divided into two groups: (v) Group V (newborns of Group
[I1) and (vi) Group VI (newborns of Group Ill). 1800 MHz GSM-like RF
radiation whole-body exposure (15 min/day for a week) was applied to
Group Il and Group IV. No significant differences were found in liver 8
OHdG/10(6) dG levels of exposure groups (Group Il and Group V)
compared to controls (Group | and Group IIl). However, in Group Il and
Group IV malondialdehyde (MDA) and ferrous oxidation in xylenol orange
(FOX) levels were increased compared to Group | (P < 0.05, Mann-



Whitney). No significant differences were found in liver tissue of 8
OHdG/10(6) dG and MDA levels between Group VI and Group V (P >
0.05, Mann-Whitney) while liver FOX levels were found significantly
increased in Group VI with respect to Group V (P < 0.05, Mann-Whitney).
Consequently, the whole-body 1800 MHz GSM-like RF radiation exposure
may lead to oxidative destruction as being indicators of subsequent
reactions that occur to form oxygen toxicity in tissues.

PMID: 19851891 [PubMed - indexed for MEDLINE]

Fertil Steril. 2009 Oct;92(4):1318-25. doi: 10.1016/j.fertnstert.2008.08.022. Epub 2008
Sep 20.

Effects of radiofrequency electromagnetic waves (RF-
EMW) from cellular phones on human ejaculated semen:
an in vitro pilot study.

Agarwal A, Desai NR, Makker K, Varghese A, Mouradi R, Sabanegh E, Sharma

R.
Source

Center for Reproductive Medicine, Glickman Urological and Kidney Institute, Cleveland
Clinic, Cleveland, Ohio 44195, USA. Agarwaa@ccf.org

Abstract

OBJECTIVE:

To evaluate effects of cellular phone radiofrequency electromagnetic
waves (RF-EMW) during talk mode on unprocessed (neat) ejaculated
human semen.

DESIGN:
Prospective pilot study.

SETTING:
Center for reproductive medicine laboratory in tertiary hospital setting.

SAMPLES:
Neat semen samples from normal healthy donors (n = 23) and infertile
patients (n = 9).

INTERVENTION(S):
After liquefaction, neat semen samples were divided into two aliquots. One



aliquot (experimental) from each patient was exposed to cellular phone
radiation (in talk mode) for 1 h, and the second aliquot (unexposed) served
as the control sample under identical conditions.

MAIN OUTCOME MEASURE(S):

Evaluation of sperm parameters (motility, viability), reactive oxygen
species (ROS), total antioxidant capacity (TAC) of semen, ROS-TAC
score, and sperm DNA damage.

RESULT(S):

Samples exposed to RF-EMW showed a significant decrease in sperm
motility and viability, increase in ROS level, and decrease in ROS-TAC
score. Levels of TAC and DNA damage showed no significant differences
from the unexposed group.

CONCLUSION(S):

Radiofrequency electromagnetic waves emitted from cell phones may lead
to oxidative stress in human semen. We speculate that keeping the cell
phone in a trouser pocket in talk mode may negatively affect spermatozoa
and impair male fertility.
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Abstract

OBJECTIVE:

To study the effects of GSM 1800 MHz radiofrequency electromagnetic
fields (RF EMF) exposure on protein expression profile of human breast
cancer cell line (MCF-7), as to exploring the possible effects on normal cell
physiological function.

METHODS:

MCF-7 cells were continuously or intermittently (5 minutes field on followed
by 10 minutes off) exposed to RF EMF for different duration (1 hour, 3
hours, 6 hours, 12 hours, or 24 hours) at an average specific absorption



rate (SAR) of 3.5 W/kg. The extracted proteins were separated by 2-
dimensional electrophoresis and the protein-spot distribution of the silver-
stained gels was analyzed by using PDQuest software 7.1. Each
experiment was repeated three times.

RESULTS:

On the average, around 1100 proteins were detected using pH 4 - 7 IPG
strip. There were no differential proteins found under continuous exposure
at SAR of 3.5 W/kg for 6 hours. Under other exposure conditions, we found
various differentially expressed proteins in exposure groups as compared
with the sham-exposed controls. Especially in 3 hours intermittent
exposure and 12 hours continuous exposure, eighteen and seven
differential proteins were detected, respectively. The categories and
functions of these differentially expressed proteins were analyzed by
searching of SWISS-PROT protein database, which suggested that these
proteins should be related to the functions of biosynthesization, signal
transduction, and DNA damage and repair.

CONCLUSIONS:

Data indicated that the protein expression changes induced by RF
radiation might depend on exposure duration and mode. Many biological
processes might be affected by RF exposure.
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Abstract

OBJECTIVE:

To study the effects of GSM 1800 MHz radiofrequency electromagnetic
fields (RF EMF) on DNA damage in Chinese hamster lung (CHL) cells.

METHODS:
The cells were intermittently exposed or sham-exposed to GSM 1800 MHz
RF EMF (5 minutes on/10 minutes off) at a special absorption rate (SAR)



of 3.0 W/kg for 1 hour or 24 hours. Meanwhile, cells exposed to 2-
acetylaminofluorene, a DNA damage agent, at a final concentration of 20
mg/L for 2 hours were used as positive control. After exposure, cells were
fixed by using 4% paraformaldehyde and processed for phosphorylated
form of H2AX (gammaH2AX) immunofluorescence measurement. The
primary antibody used for immunofluorescence was mouse monoclonal
antibody against gammaH2AX and the secondary antibody was
fluorescein isothiocyanate (FITC)-conjugated goat anti-mouse IgG. Nuclei
were counterstained with 4, 6-diamidino-2-phenylindole (DAPI). The
gammaH2AX foci and nuclei were visualized with an Olympus AX70
fluorescent microscope. Image Pro-Plus software was used to count the
gammaH2AX foci in each cell. For each exposure condition, at least 50
cells were selected to detect gammaH2AX foci. Cells were classified as
positive when more than five foci were detected. The percentage of
gammaH2AX foci positive cells was adopted as the index of DNA damage.

RESULTS:

The percentage of gammaH2AX foci positive cell of 1800 MHz RF EMF
exposure for 24 hours (37.9 +/- 8.6)% or 2-acetylaminofluorene exposure
(50.9 +/- 9.4)% was significantly higher compared with the sham-exposure
(28.0 +/- 8.4)%. However, there was no significant difference between the
sham-exposure and RF EMF exposure for 1 hour (31.8 +/- 8.7)%.

CONCLUSION:
1800 MHz RF EMF (SAR, 3.0 W/kg) for 24 hours might induce DNA
damage in CHL cells.
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Cultured human diploid fibroblasts and cultured rat granulosa cells were
exposed to intermittent and continuous radiofrequency electromagnetic
fields (RF-EMF) used in mobile phones, with different specific absorption
rates (SAR) and different mobile-phone modulations. DNA strand breaks
were determined by means of the alkaline and neutral comet assay. RF-
EMF exposure (1800 MHz; SAR 1.2 or 2 W/kg; different modulations;
during 4, 16 and 24h; intermittent 5 min on/10 min off or continuous wave)
induced DNA single- and double-strand breaks. Effects occurred after 16 h
exposure in both cell types and after different mobile-phone modulations.
The intermittent exposure showed a stronger effect in the comet assay
than continuous exposure. Therefore we conclude that the induced DNA
damage cannot be based on thermal effects.



