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Radiofrequency Electromagnetic Radiation From Cell Phone
Causes Defective Testicular Function In Male Wistar Rats
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Cell phones have become an integral part of everyday life. As cell phone usage has become more wide-
spread, concerns have increased regarding the harmful effects of radiofrequency electromagnetic radi-
ation from these devices. The current study was undertaken to investigate the effects of the emitted ra-
diation by cell phones on testicular histomorphometry and biochemical analyses. Adult male Wistar rats
weighing 180- 200 g were randomly allotted to control, group A (switched off mode exposure), group
B (1-hr exposure), group C (2-hr exposure) and group D (3-hr exposure). The animals were exposed
to radiofrequency electromagnetic radiation of cell phone for a period
of 28 days. Histomorphometry, biochemical and histological investiga-

“The study demonstrates
that chronic exposure to radiofrequency electromagnetic radiation
of cell phone leads to defective testicular function that is
associated with increased oxidative stress and

decreased gonadotropic hormonal profile.”

tions were carried out. The histomorphometric parameters showed no
significant change (p < .05) in the levels of germinal epithelial diameter
in all the experimental groups compared with the control group. There
was no significant change (p < .05) in cross-sectional diameter of all the
experimental groups compared with the control group. Group D rats
showed a significant decrease (p ~ .05) in lumen diameter compared
with group B rats. There was an uneven distribution of germinal epithe-
lial cells in groups B, C and D. However, there was degeneration of the
epithelia cells in group D when compared to the control and group B
rats. Sera levels of malondialdehyde (MDA) and superoxide dismutase
(SOD), which are markers of reactive oxygen species, significantly in-
creased (MDA) and decreased (SOD), respectively, in all the experimen-
tal groups compared with the control group. Also sera levels of gonad-
otropic hormones (FSH, LH and testosterone) significantly decreased (p
<.05) in groups C and D compared with the control group.

Conclusion
The study suggests that chronic exposure to radiofrequency electro-
magnetic radiation of cell phone leads to defective testicular function
that is associated with increased oxidative stress and decreased gonad-
otropic hormonal profile.

FIGURE 1 Effect of RF-EMR emitted
from cell phone on the histology of testes
of the male rats. Group a (Control rats)
shows normal interstitium (1C), lumen (L),
basement membrane (BM) and germinal
epithelium (GE), group b (1-hr exposure)
shows deleterious IC, L, BM and GE,

group ¢ (2-hr exposure) shows connective
tissue degeneration, luminal vacuolation,
distorted IC, L, BM and GE and group d (3-
hr exposure) shows severe cellular necrosis,
luminal vacuolation, deleterious IC, BM, GE
and connective tissue degeneration. (H & E
paraffin stain; *x400, Longitudinal section)
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Alzheimer’s disease (AD) is a neurodegenerative disease leading to progressive loss of memory
and other cognitive functions. One of the well-known pathological markers of AD is the accu-
mulation of amyloid-beta protein (Af), and its plaques, in the brain. Recent studies using Tg-
5XFAD mice as a model of AD have reported that exposure to radiofrequency electromagnetic
fields (RF-EMF) from cellular phones reduced A( plaques in the brain and showed beneficial
effects on AD. In this study, we examined whether exposure to 1950 MHz RF-EMF affects A3
processing in neural cells. We exposed HT22 mouse hippocampal neuronal cells and SH-SY5Y
human neuroblastoma cells to RF-EMF (SAR 6 W/kg) for 2 h per day for 3 days, and analyzed the
mMRNA and protein expression of the key genes related to AP processing. When exposed to RF-
EMF, mRNA levels of APP, BACE1, ADAM10 and PSEN1 were decreased in HT22, but the mRNA
level of APP was not changed in SH-SY5Y cells. The protein expression of APP and BACET, as well
as the secreted AR peptide, was not significantly different between RF-EMF-exposed 7w-PSML,
HT22 and SH-SY5Y cells and the unexposed controls. These observations suggest that RF-EMF
exposure may not have a significant physiological effect on Ap processing of neural cells in the
short term. However, considering that we only exposed HT22 and SH-SY5Y cells to RF-EMF for
2 h per day for 3 days, we cannot exclude the possibility that 1950 MHz RF-EMF induces physio-
logical change in AP processing with long-term and continuous exposure.
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A radiofrequency electromagnetic field (RF-EMF) of 1800 MHz is widely used in mobile communica-
tions. However, the effects of RF-EMFs on cell biology are unclear. Embryonic neural stem cells (eNSCs)
play a critical role in brain development. Thus, detecting the effects of RF-EMF on eNSCs is important
for exploring the effects of RF-EMF on brain development. Here, we exposed eNSCs to 1800 MHz RF-
EMF at specific absorption rate (SAR) values of 1, 2, and 4 W/kg for 1, 2, and 3 days. We found that 1800
MHz RF-EMF exposure did not influence eNSC apoptosis, proliferation, cell cycle or the mRNA expres-
sions of related genes. RF-EMF exposure also did not alter the ratio of eNSC differentiated neurons
and astrocytes. However, neurite outgrowth of eNSC differentiated neurons was inhibited after 4 W/
kg RF-EMF exposure for 3 days. Additionally, the mRNA and protein expression of the proneural genes
Ngn1 and NeuroD, which are crucial for neurite outgrowth, were decreased after RF-EMF exposure.
The expression of their inhibitor Hes1 was upregulated by RF-EMF exposure. These results togeth-
er suggested that 1800 MHz RF-EMF exposure impairs neurite outgrowth of eNSCs. More attention
should be given to the potential adverse effects of RF-EMF exposure on brain development. Image on
following page.
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Single cells Neurospheres

Figure 1 [ eNSC culture and identification. (a) The isolated single cells
from E13.5 mouse telencephalons. (b) The cultured cells formed
neurospheres at 6 days in vitro. (c) The cultured cells were Nestin positive.
(d) The cultured cells can differentiated into Tujl + and GFAP+ cells in
vitro. Scale bar: 50 um.
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