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Aalto S, Haarala C, Bruck A, Sipila H, Hamalainen H, Rinne JO. Mobile phone
affects cerebral blood flow in humans. J Cereb Blood Flow Metab. 26(7):885-890,
2006.

Mobile phones create a radio-frequency electromagnetic field (EMF) around them when
in use, the effects of which on brain physiology in humans are not well known. We studied
the effects of a commercial mobile phone on regional cerebral blood flow (rCBF) in
healthy humans using positron emission tomography (PET) imaging. Positron emission
tomography data was acquired using a double-blind, counterbalanced study design with
12 male subjects performing a computer-controlled verbal working memory task (letter 1-
back). Explorative and objective voxel-based statistical analysis revealed that a mobile
phone in operation induces a local decrease in rCBF beneath the antenna in the inferior
temporal cortex and an increase more distantly in the prefrontal cortex. Our results
provide the first evidence, suggesting that the EMF emitted by a commercial mobile
phone affects rCBF in humans. These results are consistent with the postulation that
EMF induces changes in neuronal activity.

Abdel-Rassoul G, El-Fateh OA, Salem MA, Michael A, Farahat F, El-Batanouny M,
Salem E. Neurobehavioral effects among inhabitants around mobile phone base
stations. Neurotoxicology. 28(2):434-40, 2007.

BACKGROUND: There is a general concern on the possible hazardous health effects of
exposure to radiofrequency electromagnetic radiations (RFR) emitted from mobile phone
base station antennas on the human nervous system. AIM: To identify the possible
neurobehavioral deficits among inhabitants living nearby mobile phone base stations.
METHODS: A cross-sectional study was conducted on (85) inhabitants living nearby the
first mobile phone station antenna in Menoufiya governorate, Egypt, 37 are living in a
building under the station antenna while 48 opposite the station. A control group (80)
participants were matched with the exposed for age, sex, occupation and educational
level. All participants completed a structured questionnaire containing: personal,
educational and medical histories; general and neurological examinations;
neurobehavioral test battery (NBTB) [involving tests for visuomotor speed, problem
solving, attention and memoryy]; in addition to Eysenck personality questionnaire (EPQ).
RESULTS: The prevalence of neuropsychiatric complaints as headache (23.5%),
memory changes (28.2%), dizziness (18.8%), tremors (9.4%), depressive symptoms
(21.7%), and sleep disturbance (23.5%) were significantly higher among exposed
inhabitants than controls: (10%), (5%), (5%), (0%), (8.8%) and (10%), respectively
(P<0.05). The NBTB indicated that the exposed inhabitants exhibited a significantly lower
performance than controls in one of the tests of attention and short-term auditory memory
[Paced Auditory Serial Addition Test (PASAT)]. Also, the inhabitants opposite the station
exhibited a lower performance in the problem solving test (block design) than those under
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the station. All inhabitants exhibited a better performance in the two tests of visuomotor
speed (Digit symbol and Trailmaking B) and one test of attention (Trailmaking A) than
controls. The last available measures of RFR emitted from the first mobile phone base
station antennas in Menoufiya governorate were less than the allowable standard level.
CONCLUSIONS AND RECOMMENDATIONS: Inhabitants living nearby mobile phone
base stations are at risk for developing neuropsychiatric problems and some changes in
the performance of neurobehavioral functions either by facilitation or inhibition. So,
revision of standard guidelines for public exposure to RER from mobile phone base
station antennas and using of NBTB for regular assessment and early detection of
biological effects among inhabitants around the stations are recommended.

Aboul Ezz HS, Khadrawy YA, Ahmed NA, Radwan NM, El Bakry MM. The effect of
pulsed electromagnetic radiation from mobile phone on the levels of monoamine
neurotransmitters in four different areas of rat brain. Eur Rev Med Pharmacol Sci.
17(13):1782-1788, 2013.

BACKGROUND: The use of mobile phones is rapidly increasing all over the world. Few
studies deal with the effect of electromagnetic radiation (EMR) on monoamine
neurotransmitters in the different brain areas of adult rat. AIM: The aim of the present
study was to investigate the effect of EMR on the concentrations of dopamine (DA),
norepinephrine (NE) and serotonin (5-HT) in the hippocampus, hypothalamus, midbrain
and medulla oblongata of adult rats. MATERIALS AND METHODS: Adult rats were
exposed daily to EMR (frequency 1800 MHz, specific absorption rate 0.843 W/kg, power
density 0.02 mW/cm2, modulated at 217 Hz) and sacrificed after 1, 2 and 4 months of
daily EMR exposure as well as after stopping EMR for 1 month (after 4 months of daily
EMR exposure). Monoamines were determined by high performance liquid
chromatography coupled with fluorescence detection (HPLC-FD) using their native
properties. RESULTS: The exposure to EMR resulted in significant changes in DA, NE
and 5-HT in the four selected areas of adult rat brain. CONCLUSIONS: The exposure of
adult rats to EMR may cause disturbances in monoamine neurotransmitters and this may
underlie many of the adverse effects reported after EMR including memory, learning, and
stress.

Abramson MJ, Benke GP, Dimitriadis C, Inyang 10, Sim MR, Wolfe RS, Croft RJ.
Mobile telephone use is associated with changes in cognitive function in young
adolescents. Bioelectromagnetics. 30(8):678-686, 2009.

As part of the Mobile Radiofrequency Phone Exposed Users' Study (MoRPhEUS), a
cross-sectional epidemiological study examined cognitive function in secondary
school students. We recruited 317, 7th grade students (144 boys, 173 girls, median
age 13 years) from 20 schools around Melbourne, Australia. Participants completed
an exposure guestionnaire based on the Interphone study, a computerised cognitive
test battery, and the Stroop colour-word test. The principal exposure metric was the
total number of reported mobile phone voice calls per week. Linear regression
models were fitted to cognitive test response times and accuracies. Age, gender,
ethnicity, socio-economic status and handedness were fitted as covariates and
standard errors were adjusted for clustering by school. The accuracy of working
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memory was poorer, reaction time for a simple learning task shorter, associative
learning response time shorter and accuracy poorer in children reporting more mobile
phone voice calls. There were no significant relationships between exposure and
signal detection, movement monitoring or estimation. The completion time for Stroop
word naming tasks was longer for those reporting more mobile phone voice calls. The
findings were similar for total short message service (SMS, also known as text)
messages per week, suggesting these cognitive changes were unlikely due to
radiofrequency (RF) exposure. Overall, mobile phone use was associated with faster
and less accurate responding to higher level cognitive tasks. These behaviours may
have been learned through frequent use of a mobile phone.

Abu Khadra KM, Khalil AM, Abu Samak M, Aljaberi A. Evaluation of selected
biochemical parameters in the saliva of young males using mobile phones.
Electromagn Biol Med. 2014 Feb 5. [Epub ahead of print]

The biochemical status in the saliva of 12 males before/after using mobile phone has
been evaluated. Radio frequency signals of 1800 MHz (continuous wave
transmission, 217 Hz modulate and Global System for Mobile Communications [GSM
- non-DTX]) with 1.09 w/kg specific absorption rate (SAR) value were used for 15 and
30 min. Cell phone radiation induced a significant increase of superoxide dismutase
(SOD); there was a statistically significant effect of talking time on the levels of SOD,
F(2, 33)=8.084, p<0.05, w=0.53. The trend analysis suggests a significant
quadratic trend, F(1, 33) =4.891, p <0.05; indicating that after 15 min of talking the
levels of SOD increased, but as talking time increased the SOD activity started to
drop. In contrast to this, there was no statistically significant effect of talking time on
the level of salivary albumin, cytochrome c, catalase or uric acid. Results suggest that
exposure to electromagnetic radiation may exert an oxidative stress on human cells
as evidenced by the increase in the concentration of the superoxide radical anion
released in the saliva of cell phone users.

Acar GO, Yener HM, Savrun FK, Kalkan T, Bayrak I, Enver O. Thermal effects of
mobile phones on facial nerves and surrounding soft tissue. Laryngoscope.
119(3):559-562, 2009.

OBJECTIVE: To investigate the possible thermal effects of microwaves from mobile
phones on facial nerves (FN) and surrounding soft tissue. STUDY DESIGN:: A
prospective study. METHODS: We studied FN conduction rate and compound muscle
action potentials (CMAP) on 12 rabbits before exposure to radiofrequency radiation
(RFR) emitted from a mobile phone. Also, the temperature change in the soft tissues
around the FN was investigated by a four channel Luxtron fiber optic system. A mobile
phone with 1900 MHz frequency was placed over the ipsilateral ear of the rabbit for 25
minutes, and FN and surrounding tissues were exposed to a 1.5 watts pulse modulated
(217 packets/s) electromagnetic field. During exposure to RFR, immediately after turning
off the mobile phone, and 25 minutes after the exposure temperature change in the
surrounding tissue of the FN was recorded and compared to preexposure values.
Additionally, another recording regarding the FN functions was done and the data were
compared to preexposure values. RESULTS: The average temperature of the
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surrounding soft tissues was 0.39 K higher than the preexposure values during the
exposure and immediately after turning off the mobile phone, and decreased to normal
levels 25 minutes after the exposure, which was statistically significant. The amplitudes of
FN CMAP after radiofrequency radiation exposure were significantly smaller than the
preexposure amplitudes and the amplitudes were normal in the 25 minute measurement.
CONCLUSION: The RFR emitted from a mobile phone can cause temporary FN
dysfunction that can be due to temporary temperature increase in the soft tissue around
the FN.

Achudume A, Onibere B, Aina F, Tchokossa P. Induction of oxidative stress in
male rats subchronically exposed to electromagnetic fields at non-thermal
intensities. J Electromagnetic Analysis and Applications 2(8), 482-487, 2010.

To investigate the oxidative stress-inducing potential of non-thermal electromagnetic
fields in rats. Male Wister rats were exposed to electrical field intensity of 2.3 £ 0.82 pVv/m
. Exposure was in three forms: continuous waves, or modulated at 900 MHz or modulated
GSM-nonDTX. The radio frequency radiation (RFR) was 1800 MHz, specific absorption
radiation (SAR) (0.95-3.9 W/kg) for 40 and/or 60 days continuously. Control animals were
located > 300 m from base station, while sham control animals were located in a similar
environmental conditions, but in the vicinity of a non-functional base station. The rats
were assessed for thiobarbituric and reactive species (TBARS), reduced glutathione
(GSH) content, catalase activity, glutathione reductase (GR) and glucose residue after 40
and 60 days of exposure. At 40 days, electromagnetic radiation failed to induce any
significant alterations. However, at 60 days of exposure various attributes evaluated
decreased. The respective decreases in both nicotinamide adenine dinucleotide
phosphate (NADPH) and Ascorbate- linked lipid peroxidation (LPO) with concomitant
diminution in enzymatic antioxidative defense systems resulted in decreased glucose
residue. The present studies showed some biochemical changes that may be associated
with a prolong exposure to electromagnetic fields and its relationship to the activity of
antioxidant system in rat. Regular assessment and early detection of antioxidative
defense system among people working around the base stations are recommended.

Adachi-Mejia AM, Edwards PM, Gilbert-Diamond D, Greenough GP, Olson AL.TXT
Me I'm Only Sleeping: Adolescents With Mobile Phones in Their Bedroom. Fam
Community Health. 37(4):252-257, 2014.

The purpose of this study was to determine if mobile phones interfere with adolescent
sleep. We conducted a pilot test in a pediatric primary care practice of 454 patients, half
female (51.2%), 12 to 20 years old (mean = 15) attending a well-child visit. Adolescents
completed paper-and-pencil surveys in the waiting room. More than half took their mobile
phone to bed (62.9%) and kept it turned on while sleeping (56.8%). Almost half used their
phone as their alarm (45.7%). More than one-third texted after going to bed (36.7%). Two
or more times per week, 7.9% were awakened by a text after going to sleep.

Adair ER, Adams BW, Hartman SK, Physiological interaction processes and
radio-frequency energy absorption. Bioelectromagnetics 13(6):497-512, 1992.
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Because exposure to microwave fields at the resonant frequency may generate heat
deep in the body, hyperthermia may result. This problem has been examined in an
animal model to determine both the thresholds for response change and the steady-
state thermoregulatory compensation for body heating during exposure at resonant
(450 MHz) and supra-resonant (2,450 MHz) frequencies. Adult male squirrel
monkeys, held in the far field of an antenna within an anechoic chamber, were
exposed (10 min or 90 min) to either 450-MHz or 2,450-MHz CW fields (E
polarization) in cool environments. Whole-body SARs ranged from 0-6 W/kg (450
MHz) and 0-9 W/kg (2,450 MHz). Colonic and several skin temperatures, metabolic
heat production, and evaporative heat loss were monitored continuously. During brief
RF exposures in the cold, the reduction of metabolic heat production was directly
proportional to the SAR, but 2,450-MHz energy was a more efficient stimulus than
was the resonant frequency. In the steady state, a regulated increase in deep body
temperature accompanied exposure at resonance, not unlike that which occurs
during exercise. Detailed analyses of the data indicate that temperature changes in
the skin are the primary source of the neural signal for a change in physiological
interaction processes during RF exposure in the cold.

Adair ER, Kelleher SA, Mack GW, Morocco TS, Thermophysiological responses
of human volunteers during controlled whole-body radio frequency exposure at
450 MHz. Bioelectromagnetics 19(4):232-245, 1998.

Thermoregulatory responses of heat production and heat loss were measured in
seven adult volunteers (four women and three men, aged 21-57 yr) during 45-min
dorsal exposures of the whole body to 450 MHz continuous wave radio frequency
(RF) fields. Two power densities (PD) (local peak PD = 18 and 24 mW/cm2; local
peak specific absorption rate = 0.320 [W/kg]/[mW/cm2]) were tested in each of three
ambient temperatures (Ta = 24, 28, and 31 degrees C) plus Ta controls (no RF). No
changes in metabolic heat production occurred under any exposure conditions.
Vigorous increases in sweating rate on back and chest, directly related to both Ta
and PD, cooled the skin and ensured efficient regulation of the deep body
(esophageal) temperature to within 0.1 degrees C of the normal level. Category
judgments of thermal sensation, comfort, sweating, and thermal preference usually
matched the measured changes in physiological responses. Some subtle effects
related to gender were noted that confirm classic physiological data. Our results
indicate that dorsal exposures of humans to a supraresonant frequency of 450 MHz
at local peak specific absorption rates up to 7.68 W/kg are mildly thermogenic and
are counteracted efficiently by normal thermophysiologic heat loss mechanisms,
principally sweating.

Adair ER, Cobb BL, Mylacraine KS, Kelleher SA, Human exposure at two radio
frequencies (450 and 2450 MHz): similarities and differences in physiological
response. Bioelectromagnetics Suppl 4:12-20, 1999.

Thermoregulatory responses of heat production and heat loss were measured in two
different groups of seven adult volunteers (males and females) during 45-min dorsal
exposures of the whole body to 450 or 2450 MHz continuous-wave radio frequency
(RF) fields. At each frequency, two power densities (PD) were tested at each of three



ambient temperatures (T(a) = 24, 28, and 31 degrees C) plus T(a) controls (no RF).
The normalized peak surface specific absorption rate (SAR), measured at the
location of the subject's center back, was the same for comparable PD at both
frequencies, i.e., peak surface SAR = 6.0 and 7.7 W/kg. No change in metabolic heat
production occurred under any exposure conditions at either frequency. The
magnitude of increase in those skin temperatures under direct irradiation was directly
related to frequency, but local sweating rates on back and chest were related more to
T(a) and SAR. Both efficient sweating and increased local skin blood flow contributed
to the regulation of the deep body (esophageal) temperature to within 0.1 degrees C
of the baseline level. At both frequencies, normalized peak SARs in excess of
ANSI/IEEE C95.1 guidelines were easily counteracted by normal thermophysiological
mechanisms. The observed frequency-related response differences agree with
classical data concerning the control of heat loss mechanisms in human beings.
However, more practical dosimetry than is currently available will be necessary to
evaluate realistic human exposures to RF energy in the natural environment.

Adair ER, Blick DW, Allen SJ, Mylacraine KS, Ziriax JM, Scholl
DM.Thermophysiological responses of human volunteers to whole body RF
exposure at 220 MHz. Bioelectromagnetics. 26(6):448-461, 2005

Since 1994, our research has demonstrated how thermophysiological responses are
mobilized in human volunteers exposed to three radio frequencies, 100, 450, and 2450
MHz. A significant gap in this frequency range is now filled by the present study,
conducted at 220 MHz. Thermoregulatory responses of heat loss and heat production
were measured in six adult volunteers (five males, one female, aged 24-63 years) during
45 min whole body dorsal exposures to 220 MHz radio frequency (RF) energy. Three
power densities (PD =9, 12, and 15 mW/cm(2) [1 mW/cm(2) = 10 W/m(2)], whole body
average normalized specific absorption rate [SAR] = 0.045 [W/kg])/[mW/cm(2)] = 0.0045
[Wikg)/[W/m(2)]) were tested at each of three ambient temperatures (T(a) = 24, 28, and
31 degrees C) plus T(a) controls (no RF). Measured responses included esophageal
(T(esoph)) and seven skin temperatures (T(sk)), metabolic rate (M), local sweat rate, and
local skin blood flow (SkBF). Derived measures included heart rate (HR), respiration rate,
and total evaporative water loss (EWL). Finite difference-time domain (FDTD) modeling of
a seated 70 kg human exposed to 220 MHz predicted six localized 'hot spots' at which
local temperatures were also measured. No changes in M occurred under any test
condition, while T(esoph) showed small changes (</=0.35 degrees C) but never
exceeded 37.3 degrees C. As with similar exposures at 100 MHz, local T(sk) changed
little and modest increases in SKBF were recorded. At 220 MHz, vigorous sweating
occurred at PD =12 and 15 mW/cm(2), with sweating levels higher than those observed
for equivalent PD at 100 MHz. Predicted 'hot spots' were confirmed by local temperature
measurements. The FDTD model showed the local SAR in deep neural tissues that
harbor temperature-sensitive neurons (e.g., brainstem, spinal cord) to be greater at 220
than at 100 MHz. Human exposure at both 220 and 100 MHz results in far less skin
heating than occurs during exposure at 450 MHz. However, the exposed subjects
thermoregulate efficiently because of increased heat loss responses, particularly
sweating. It is clear that these responses are controlled by neural signals from
thermosensors deep in the brainstem and spinal cord, rather than those in the skin.



Adang D, Remacle C, Vorst AV. Results of a long-term low-level microwave
exposure of rats. IEEE Trans Microwave Theor Tech 57: 2488-2497, 2009.

This paper summarizes the results of experimental research on biological effects induced
by electromagnetic exposure to low-level microwaves. We exposed four-month-old Wistar
albino rats during 21 months to two different microwave frequencies and exposure
modes, 2 h a day, seven days a week. In order to assess possible biological effects of
microwaves, we selected among others the following parameters: leucocytes,
erythrocytes, monocytes, neutrophils, lymphocytes, hemoglobin, mean corpuscular
hemoglobin concentration, and mortality rate. After three and eight months of exposure,
we found a statistically significant difference of about 20% between the 970-MHz
continuous wave group and sham-exposed group regarding the monocytes in both
considered periods. After 14 and 18 months of exposure, we observed a significant
increase in white blood cells and neutrophils of about 15% and 25%, respectively.
Lymphocytes fell down after 18 months of exposure with about 15% compared to the
sham-exposed group. No other statistically significant differences were found, except for
minor changes with little biological significance. The most obvious effect we detected is
the increase in mortality rate of the exposed groups with respect to the sham-exposed
group after 21 months of exposure at the age of 25 months. This increase even increases
when observing rats until the age of 28 months: mortality in exposed groups then reaches
almost twice the value observed in the sham-exposed group.

Adey WR, Byus CV, Cain CD, Higgins RJ, Jones RA, Kean CJ, Kuster N,
MacMurray A, Stagg RB, Zimmerman G, Phillips JL, Haggren W, Spontaneous and
nitrosourea-induced primary tumors of the central nervous system in Fischer 344
rats chronically exposed to 836 MHz modulated microwaves. Radiat Res
152(3):293-302, 1999.

We have tested an 836.55 MHz field with North American Digital Cellular (NADC)
modulation in a 2-year animal bioassay that included fetal exposure. In offspring of
pregnant Fischer 344 rats, we tested both spontaneous tumorigenicity and the incidence
of induced central nervous system (CNS) tumors after a single dose of the carcinogen
ethylnitrosourea (ENU) in utero, followed by intermittent digital-phone field exposure for
24 months. Far-field exposures began on gestational day 19 and continued until weaning
at age 21 days. Near-field exposures began at 35 days and continued for the next 22
months, 4 consecutive days weekly, 2 h/day. SAR levels simulated localized peak brain
exposures of a cell phone user. Of the 236 original rats, 182 (77%) survived to the
termination of the whole experiment and were sacrificed at age 709-712 days. The 54
rats (23%) that died during the study ("preterm rats") formed a separate group for some
statistical analyses. There was no evidence of tumorigenic effects in the CNS from
exposure to the TDMA field. However, some evidence of tumor-inhibiting effects of TDMA
exposure was apparent. Overall, the TDMA field-exposed animals exhibited trends
toward a reduced incidence of spontaneous CNS tumors (P < 0. 16, two-tailed) and ENU-
induced CNS tumors (P < 0.16, two-tailed). In preterm rats, where primary neural tumors
were determined to be the cause of death, fields decreased the incidence of ENU-
induced tumors (P < 0.03, two-tailed). We discuss a possible approach to evaluating with
greater certainty the possible inhibitory effects of TDMA-field exposure on tumorigenesis
in the CNS.



Adey WR, Byus CV, Cain CD, Higgins RJ, Jones RA, Kean CJ, Kuster N,
MacMurray A, Stagg RB, Zimmerman G. Spontaneous and nitrosourea-induced
primary tumors of the central nervous system in Fischer 344 rats exposed to
frequency-modulated microwave fields. Cancer Res 60(7):1857-1863, 2000.

In a 2-year bioassay, we exposed Fischer 344 rats to a frequency-modulated (FM) signal
(836.55 MHz +/- 12.5 KHz deviation) simulating radiofrequency exposures in the head of
users of hand-held mobile phones. We tested for effects on spontaneous tumorigenicity
of central nervous system (CNS) tumors in the offspring of pregnant rats and also for
modified incidence of primary CNS tumors in rats treated with a single dose of the
neurocarcinogen ethylnitrosourea (ENU) in utero. ENU dosage (4 mg/kg) was selected to
give an expected brain tumor incidence of 10-15% over the mean life span of 26 months.
Pregnant dams (n = 102) were randomly assigned to six groups. Their offspring were
treated as cohorts in each of the six groups (n = 90 per group; total, n = 540): Sham
ENU/Sham Field, Sham ENU/Field Exposed, ENU/Sham Field, ENU/Field Exposed,
ENU/Cage Control, and Sham ENU/Cage Control. Intermittent field exposures began on
gestation day 19 and continued until weaning at 21 days, resuming thereafter at 31 days
and continuing until experiment termination at 731-734 days. Energy absorption rates
(SARS) in the rats' brains were similar to localized peak brain exposures of a phone user
(female, 236 g, 1.0 W/kg; male, 450 g, 1.2 W/kg). Of the original 540 rats, 168 died before
the termination of the experiment. In these rats, ENU significantly reduced survival from a
mean of 708 days in three groups without ENU treatment to 645 days in three groups
treated with ENU (P < 0.0005). There were no effects on survival attributable to FM field
exposure in either ENU-treated or in sham-treated groups. Spontaneous CNS tumor
incidence in control groups was 1.1-4.4% but sharply higher in rats receiving ENU (14.4-
22.2%; P < 0.0001). No FM field-mediated changes were observed in number, incidence,
or histological type of either spontaneous or ENU-induced brain tumors, nor were gender
differences detected in tumor numbers. These negative findings with FM fields contrast
with our study using standard digital phone fields pulsed on and off at 50/se, where a
trend was noted toward reduced incidence of both spontaneous and ENU-induced CNS
tumors (W. R. Adey et al., Radiat. Res., 152: 293-302, 1999). Although consistent but not
attaining significance in the experiment overall (spontaneous CNS tumors, P < 0.08 one-
tailed; P < 0.16 two-tailed; ENU-induced CNS tumors, P < 0.08 one-tailed, P < 0.16 two-
tailed), the trend was significant (P < 0.015 one-tailed, P < 0.03, two-tailed) in rats that
received ENU and died prior to experiment termination, with a primary brain tumor as the
cause of death. We discuss differences in the signaling structure of digital and FM fields.
Certain bioeffects induced by either amplitude-modulated or pulsed radiofrequency fields
at athermal levels have not been seen with fields of similar average power but unvarying
in intensity (continuous wave or frequency-modulated fields).

Adibzadeh F, Bakker JF, Paulides MM, Verhaart RF, van Rhoon GC. Impact of head
morphology on local brain specific absorption rate from exposure to mobile phone
radiation. Bioelectromagnetics. 2014 Nov 15. doi: 10.1002/bem.21885. [Epub ahead
of print]

Among various possible health effects of mobile phone radiation, the risk of inducing
cancer has the strongest interest of laymen and health organizations. Recently, the
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Interphone epidemiological study investigated the association between the estimated
Radio Frequency (RF) dose from mobile phones and the risk of developing a brain tumor.
Their dosimetric analysis included over 100 phone models but only two homogeneous
head phantoms. So, the potential impact of individual morphological features on global
and local RF absorption in the brain was not investigated. In this study, we performed
detailed dosimetric simulations for 20 head models and quantified the variation of RF
dose in different brain regions as a function of head morphology. Head models were
exposed to RF fields from generic mobile phones at 835 and 1900 MHz in the "tilted" and
"cheek" positions. To evaluate the local RF dose variation, we used and compared two
different post-processing methods, that is, averaging specific absorption rate (SAR) over
Talairach regions and over sixteen predefined 1 cm® cube-shaped field-sensors. The
results show that the variation in the averaged SAR among the heads can reach up to
16.4 dB at a 1 cm? cube inside the brain (field-sensor method) and alternatively up to
15.8 dB in the medulla region (Talairach method). In conclusion, we show head
morphology as an important uncertainty source for dosimetric studies of mobile phones.
Therefore, any dosimetric analysis dealing with RF dose at a specific region in the brain
(e.g., tumor risk analysis) should be based upon real morphology.

Aerts S, Deschrijver D, Joseph W, Verloock L, Goeminne F, Martens L, Dhaene T.
Exposure assessment of mobile phone base station radiation in an outdoor
environment using sequential surrogate modeling. Bioelectromagnetics. 34(4):300-
311, 2013.

Human exposure to background radiofrequency electromagnetic fields (RF-EMF) has
been increasing with the introduction of new technologies. There is a definite need for the
guantification of RF-EMF exposure but a robust exposure assessment is not yet possible,
mainly due to the lack of a fast and efficient measurement procedure. In this article, a new
procedure is proposed for accurately mapping the exposure to base station radiation in
an outdoor environment based on surrogate modeling and sequential design, an entirely
new approach in the domain of dosimetry for human RF exposure. We tested our
procedure in an urban area of about 0.04 km(2) for Global System for Mobile
Communications (GSM) technology at 900 MHz (GSM900) using a personal
exposimeter. Fifty measurement locations were sufficient to obtain a coarse street
exposure map, locating regions of high and low exposure; 70 measurement locations
were sufficient to characterize the electric field distribution in the area and build an
accurate predictive interpolation model. Hence, accurate GSM900 downlink outdoor
exposure maps (for use in, e.g., governmental risk communication and epidemiological
studies) are developed by combining the proven efficiency of sequential design with the
speed of exposimeter measurements and their ease of handling.

Aerts S, Deschrijver D, Verloock L, Dhaene T, Martens L, Joseph W. Assessment of
outdoor radiofrequency electromagnetic field exposure through hotspot
localization using kriging-based sequential sampling. Environ Res. 126:184-191,
2013.
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In this study, a novel methodology is proposed to create heat maps that accurately
pinpoint the outdoor locations with elevated exposure to radiofrequency electromagnetic
fields (RF-EMF) in an extensive urban region (or, hotspots), and that would allow local
authorities and epidemiologists to efficiently assess the locations and spectral
composition of these hotspots, while at the same time developing a global picture of the
exposure in the area. Moreover, no prior knowledge about the presence of
radiofrequency radiation sources (e.g., base station parameters) is required. After building
a surrogate model from the available data using kriging, the proposed method makes use
of an iterative sampling strategy that selects new measurement locations at spots which
are deemed to contain the most valuable information-inside hotspots or in search of
them-based on the prediction uncertainty of the model. The method was tested and
validated in an urban subarea of Ghent, Belgium with a size of approximately 1 kmz2. In
total, 600 input and 50 validation measurements were performed using a broadband
probe. Five hotspots were discovered and assessed, with maximum total electric-field
strengths ranging from 1.3 to 3.1 V/m, satisfying the reference levels issued by the
International Commission on Non-lonizing Radiation Protection for exposure of the
general public to RF-EMF. Spectrum analyzer measurements in these hotspots revealed
five radiofrequency signals with a relevant contribution to the exposure. The
radiofrequency radiation emitted by 900 MHz Global System for Mobile Communications
(GSM) base stations was always dominant, with contributions ranging from 45% to 100%.
Finally, validation of the subsequent surrogate models shows high prediction accuracy,
with the final model featuring an average relative error of less than 2dB (factor 1.26 in
electric-field strength), a correlation coefficient of 0.7, and a specificity of 0.96.

Aerts S, Plets D, Thielens A, Martens L, Joseph W. Impact of a Small Cell on the
RF-EMF Exposure in a Train. Int J Environ Res Public Health. 12(3):2639-2652,
2015.

The deployment of a miniature mobile-phone base station or small cell in a train car
significantly improves the coverage and the capacity of a mobile network service on the
train. However, the impact of the small cell on the passengers' exposure to radio-
frequency electromagnetic fields (RF-EMF) is unknown. In this study, we assessed
experimentally the RF-EMF exposure of a mobile-phone user who is either connected to
the outdoor macrocell network or to an in-train small cell, while traveling on the train, by
means of the absorbed-dose concept, which combines the base station downlink
exposure with the mobile-phone uplink exposure. For Global System for Mobile
Communications (GSM) technology at 1800 MHz, we found that by connecting to a small
cell, the brain exposure of the user could realistically be reduced by a factor 35 and the
whole-body exposure by a factor 11.

Aerts S, Wiart J, Martens L, Joseph W. Assessment of long-term spatio-temporal
radiofrequency electromagnetic field exposure. Environ Res. 2017 Nov 13;161:136-
143. doi: 10.1016/j.envres.2017.11.003.

As both the environment and telecommunications networks are inherently dynamic, our
exposure to environmental radiofrequency (RF) electromagnetic fields (EMF) at an
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arbitrary location is not at all constant in time. In this study, more than a year's worth of
measurement data collected in a fixed low-cost exposimeter network distributed over an
urban environment was analysed and used to build, for the first time, a full spatio-
temporal surrogate model of outdoor exposure to downlink Global System for Mobile
Communications (GSM) and Universal Mobile Telecommunications System (UMTS)
signals. Though no global trend was discovered over the measuring period, the difference
in measured exposure between two instances could reach up to 42dB (a factor 12,000 in
power density). Furthermore, it was found that, taking into account the hour and day of
the measurement, the accuracy of the surrogate model in the area under study was
improved by up to 50% compared to models that neglect the daily temporal variability of
the RF signals. However, further study is required to assess the extent to which the
results obtained in the considered environment can be extrapolated to other geographic
locations.

Afromeev VI, Tkachenko VN, [Change in the percent of lactate dehydrogenase
isoenzyme level in testes of animals exposed to superhigh frequency radiation].
Biofizika 44(5):931-932, 1999. [Article in Russian]

The content of six lactate dehydrogenase isoenzymes in testes of rats exposed to
electromagnetic field of 3-cm wavelength range was studied. The changes in their
percent contents were found to be inhomogeneous compared with control. It is assumed
that electromagnetic radiation affects the organs of the human urinogenital system. The
results can be used for estimating the safety of persons professionally exposed to
electromagnetic radiation of the industrial frequency range and in the therapy of diseases
of the urinogenital system.

Agarwal A, Deepinder F, Sharma RK, Ranga G, Li J. Effect of cell phone usage on
semen analysis in men attending infertility clinic: an observational study. Fertil
Steril. 89(1):124-128, 2008.

OBJECTIVE: To investigate the effect of cell phone use on various markers of semen
quality. DESIGN: Observational study. SETTING: Infertility clinic. PATIENT(S): Three
hundred sixty-one men undergoing infertility evaluation were divided into four groups
according to their active cell phone use: group A: no use; group B: <2 h/day; group C:
2-4 h/day; and group D: >4 h/day. INTERVENTION(S): None. MAIN OUTCOME
MEASURE(S): Sperm parameters (volume, liquefaction time, pH, viscosity, sperm
count, motility, viability, and morphology). RESULT(S): The comparisons of mean
sperm count, motility, viability, and normal morphology among four different cell
phone user groups were statistically significant. Mean sperm motility, viability, and
normal morphology were significantly different in cell phone user groups within two
sperm count groups. The laboratory values of the above four sperm parameters
decreased in all four cell phone user groups as the duration of daily exposure to cell
phones increased. CONCLUSION(S): Use of cell phones decrease the semen quality
in men by decreasing the sperm count, motility, viability, and normal morphology. The
decrease in sperm parameters was dependent on the duration of daily exposure to
cell phones and independent of the initial semen quality.

Agarwal A, Desai NR, Makker K, Varghese A, Mouradi R, Sabanegh E, Sharma R.
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Effects of radiofrequency electromagnetic waves (RF-EMW) from cellular phones
on human ejaculated semen: an in vitro pilot study. Fertil Steril. 92(4) 1318-1325,
20009.

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.

Aguirre E, lturri PL, Azpilicueta L, de Miguel-Bilbao S, Ramos V, Gérate U, Falcone
F. Analysis of estimation of electromagnetic dosimetric values from non-ionizing
radiofrequency fields in conventional road vehicle environments. Electromagn Biol
Med. 2014 Jan 24. [Epub ahead of print]

A high number of wireless technologies can be found operating in vehicular environments
with the aim of offering different services. The dosimetric evaluation of this kind of
scenarios must be performed in order to assess their compatibility with current exposure
limits. In this work, a dosimetric evaluation inside a conventional car is performed, with the
aid of an in-house 3D Ray Launching computational code, which has been compared
with measurement results of wireless sensor networks located inside the vehicle. These
results can aid in an adequate assessment of human exposure to non-ionizing
radiofrequency fields, taking into account the impact of the morphology and the topology
of the vehicle for current as well as for future exposure limits.

Ahlbom A, Feychting M, Green A, Kheifets L, Savitz DA, Swerdlow AJ; ICNIRP
(International Commission for Non-lonizing Radiation Protection) Standing
Committee on Epidemiology. Epidemiologic Evidence on mobile phones and
tumor risk: areview. Epidemiology. 20(5):639-652, 2009.

This review summarizes and interprets epidemiologic evidence bearing on a possible
causal relation between radiofrequency field exposure from mobile phone use and tumor
risk. In the last few years, epidemiologic evidence on mobile phone use and the risk of
brain and other tumors of the head in adults has grown in volume, geographic diversity of
study settings, and the amount of data on longer-term users. However, some key
methodologic problems remain, particularly with regard to selective nonresponse and
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inaccuracy and bias in recall of phone use. Most studies of glioma show small increased
or decreased risks among users, although a subset of studies show appreciably elevated
risks. We considered methodologic features that might explain the deviant results, but
found no clear explanation. Overall the studies published to date do not demonstrate an
increased risk within approximately 10 years of use for any tumor of the brain or any other
head tumor. Despite the methodologic shortcomings and the limited data on long latency
and long-term use, the available data do not suggest a causal association between
mobile phone use and fast-growing tumors such as malignant glioma in adults (at least
for tumors with short induction periods). For slow-growing tumors such as meningioma
and acoustic neuroma, as well as for glioma among long-term users, the absence of
association reported thus far is less conclusive because the observation period has been
too short.

Ahlers MT, Ammermuiller J. No influence of acute RF exposure (GSM-900, GSM-
1800, and UMTS) on mouse retinal ganglion cell responses under constant
temperature conditions. Bioelectromagnetics. 2013 Sep 21. doi:
10.1002/bem.21811. [Epub ahead of print]

Possible non-thermal effects of radio frequency electromagnetic fields (RF-EMF) on
retinal ganglion cells were studied in vitro under conditions of constant temperature.
Isolated mouse retinae were exposed to GSM-900, GSM-1800, and universal mobile
telecommunication system (UMTS) RF-EMF applying specific absorption rates (SAR)
of 0 (sham), 0.02, 0.2, 2, and 20 W/kg. Temperature was kept constant within 0.5 to
1 °C for GSM-900 and 0.5 °C for GSM-1800 and UMTS. Responses of retinal
ganglion cells to light stimuli of three intensities (0.5, 16, and 445 Ix) were recorded
before, during, and up to 35 min after exposure. Experiments were performed under
double-blind conditions. Changes in light responses during and after exposure were
determined for each condition (RF-EMF; SAR value; light intensity) with respect to
the responses before exposure, respectively. Changes were calculated using the
Euclidian distance of the n-dimensional response vectors, respectively. Some
changes already occurred during sham (0 W/kg) exposure, reflecting the intrinsic
variability in retinal ganglion cell responses. Comparison of the distance values from
sham exposure with those from actual exposure yielded no significant differences. In
addition, linear regression analysis of the distance values versus SAR values yielded
no consistent dependence of light response changes. From these results we
conclude that RF-EMF exposure at three mobile phone frequencies (GSM-900, GSM-
1800, UMTS) and SARs up to 20 W/kg has no acute effects on retinal ganglion cell
responses under constant temperature conditions.

Ahmed NA, Radwan NM, Aboul Ezz HS, Salama NA. The antioxidant effect of Green
Tea Mega EGCG against electromagnetic radiation-induced oxidative stress in the
hippocampus and striatum of rats. Electromagn Biol Med. 36(1):63-73, 2017.

Electromagnetic radiation (EMR) of cellular phones may affect biological systems by
increasing free radicals and changing the antioxidant defense systems of tissues,
eventually leading to oxidative stress. Green tea has recently attracted significant
attention due to its health benefits in a variety of disorders, ranging from cancer to weight
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loss. Thus, the aim of the present study was to investigate the effect of EMR (frequency
900 MHz modulated at 217 Hz, power density 0.02 mW/cm?, SAR 1.245 W/kg) on
different oxidative stress parameters in the hippocampus and striatum of adult rats. This
study also extends to evaluate the therapeutic effect of green tea mega EGCG on the
previous parameters in animals exposed to EMR after and during EMR exposure. The
experimental animals were divided into four groups: EMR-exposed animals, animals
treated with green tea mega EGCG after 2 months of EMR exposure, animals treated
with green tea mega EGCG during EMR exposure and control animals. EMR exposure
resulted in oxidative stress in the hippocampus and striatum as evident from the
disturbances in oxidant and antioxidant parameters. Co-administration of green tea mega
EGCG at the beginning of EMR exposure for 2 and 3 months had more beneficial effect
against EMR-induced oxidative stress than oral administration of green tea mega EGCG
after 2 months of exposure. This recommends the use of green tea before any stressor to
attenuate the state of oxidative stress and stimulate the antioxidant mechanism of the
brain.

Ait-Aissa S, Billaudel B, Poulletier de Gannes F, Ruffié G, Duleu S, Hurtier A, Haro
E, Taxile M, Athané A, Geffard M, Wu T, Wiart J, Bodet D, Veyret B, Lagroye I. In
utero and early-life exposure of rats to a Wi-Fi signal: screening of immune
markers in sera and gestational outcome. Bioelectromagnetics. 33(5):410-420,
2012.

An experimental approach was used to assess immunological biomarkers in the sera
of young rats exposed in utero and postnatal to non-ionizing radiofrequency fields.
Pregnant rats were exposed free-running, 2 h/day and 5 days/week to a 2.45 GHz
Wi-Fi signal in a reverberation chamber at whole-body specific absorption rates
(SAR) of 0, 0.08, 0.4, and 4 W/kg (with 10, 10, 12, and 9 rats, respectively), while
cage control rats were kept in the animal facility (11 rats). Dams were exposed from
days 6 to 21 of gestation and then three newborns per litter were further exposed
from birth to day 35 postnatal. On day 35 after birth, all pups were sacrificed and sera
collected. The screening of sera for antibodies directed against 15 different antigens
related to damage and/or pathological markers was conducted using enzyme-linked
immunosorbent assay (ELISA). No change in humoral response of young pups was
observed, regardless of the types of biomarker and SAR levels. This study also
provided some data on gestational outcome following in utero exposure to Wi-Fi
signals. Mass evaluation of dams and pups and the number of pups per litter was
monitored, and the genital tracts of young rats were observed for abnormalities by
measuring anogenital distance. Under these experimental conditions, our
observations suggest a lack of adverse effects of Wi-Fi exposure on delivery and
general condition of the animals.

Ait-Aissa S, de Gannes FP, Taxile M, Billaudel B, Hurtier A, Haro E, Ruffié G,
Athané A, Veyret B, Lagroye I. In Situ Expression of Heat-Shock Proteins and 3-
Nitrotyrosine in Brains of Young Rats Exposed to a WiFi Signal In Utero and In
Early Life. Radiat Res. 179:707-716, 2013.

14


http://www.ncbi.nlm.nih.gov/pubmed?term=A%C3%AFt-A%C3%AFssa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Billaudel%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Poulletier%20de%20Gannes%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Ruffi%C3%A9%20G%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Duleu%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Hurtier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Haro%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Haro%20E%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Taxile%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Athan%C3%A9%20A%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Geffard%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Wu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Wiart%20J%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Bodet%20D%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Veyret%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=Lagroye%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22228576
http://www.ncbi.nlm.nih.gov/pubmed/22228576
http://www.ncbi.nlm.nih.gov/pubmed?term=A%C3%AFt-A%C3%AFssa%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=de%20Gannes%20FP%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Taxile%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Billaudel%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Hurtier%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Haro%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Ruffi%C3%A9%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Athan%C3%A9%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Veyret%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed?term=Lagroye%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23662649
http://www.ncbi.nlm.nih.gov/pubmed/23662649

The bioeffects of exposure to Wireless High-Fidelity (WiFi) signals on the developing
nervous systems of young rodents was investigated by assessing the in vivo and in
situ expression levels of three stress markers: 3-Nitrotyrosine (3-NT), an oxidative
stress marker and two heat-shock proteins (Hsp25 and Hsp70). These biomarkers
were measured in the brains of young rats exposed to a 2450 MHz WiFi signal by
immunohistochemistry. Pregnant rats were first exposed or sham exposed to WiFi
from day 6 to day 21 of gestation. In addition three newborns per litter were further
exposed up to 5 weeks old. Daily 2-h exposures were performed blind in a
reverberation chamber and whole-body specific absorption rate levels were 0, 0.08,
0.4 and 4 W/kg. 3-NT and stress protein expression was assayed in different areas of
the hippocampus and cortex. No significant difference was observed among exposed
and sham-exposed groups. These results suggest that repeated exposure to WiFi
during gestation and early life has no deleterious effects on the brains of young rats.

Aitken RJ, Bennetts LE, Sawyer D, Wiklendt AM, King BV. Impact of radio
frequency electromagnetic radiation on DNA integrity in the male germline. Inter J
Androl 28:171-179, 2005.

Concern has arisen over human exposures to radio frequency electromagnetic
radiation (RFEMR), including a recent report indicating that regular mobile phone use
can negatively impact upon human semen quality. These effects would be particularly
serious if the biological effects of RFEMR included the induction of DNA damage in
male germ cells. In this study, mice were exposed to 900 MHz RFEMR at a specific
absorption rate of approximately 90 mW/kg inside a waveguide for 7 days at 12 h per
day. Following exposure, DNA damage to caudal epididymal spermatozoa was
assessed by quantitative PCR (QPCR) as well as alkaline and pulsed-field gel
electrophoresis. The treated mice were overtly normal and all assessment criteria,
including sperm number, morphology and vitality were not significantly affected. Gel
electrophoresis revealed no gross evidence of increased single- or double-DNA
strand breakage in spermatozoa taken from treated animals. However, a detailed
analysis of DNA integrity using QPCR revealed statistically significant damage to
both the mitochondrial genome (p < 0.05) and the nuclear [ -globin locus (p < 0.01).
This study suggests that while RFEMR does not have a dramatic impact on male
germ cell development, a significant genotoxic effect on epididymal spermatozoa is
evident and deserves further investigation.

Akar A, Karayigit MO, Bolat D, Guiltiken ME, Yarim M, Castellani G. Effects of low
level electromagnetic field exposure at 2.45 GHz on rat cornea. Int J Radiat Biol.
2012 Dec 3. [Epub ahead of print]

Abstract Purpose: To investigate the effects of low level Electromagnetic Field (low
level-EMF) exposure, as frequently encountered in daily life, on the yesmal rat cornea
using histological and stereological method. Methods: Twenty-two adult male Wistar
rats were randomly divided into two groups: study group (n=11) and control group
(n=11). Rats in the study group were exposed to 2.45 GHz Microwave (MW) radiation
(11.96+0.89V/m), 0.25 W/kg specific absorption rate (SAR) for 2 hours each day for
21 days. The corneal thickness and the anterior epithelium corneal thickness were
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measured using two different methods. Results: Using the histological method, the
mean corneal thicknesses in the control and study group were 278.9+54.5 um, and
272.4+85.6 um, respectively. There was no statistically significant difference between
the groups (p>0.05). The anterior corneal epithelium thickness was 28.1+4.9 um in
the control group and 31.7+5.5 pum in the study group. There were statistically
differences between the groups with regard to the thickness of anterior epithelium
(p<0.05). In the measurement made by the stereological method, the percentage of
the cornea occupied by anterior corneal epithelium was 15.94% in the control group
and 17.9% in the study group. Despite the fact that there was a relation between
increased anterior epithelial area (AEA) and radiation exposure, no statistically
significant relationship in area fraction of each compartment was found between the
control and study groups. Conclusions: Results of this preliminary study show that
exposure to MW radiation might cause alterations in the rat cornea.

Akbari A, Jelodar G, Nazifi S. Vitamin C protects rat cerebellum and encephalon
from oxidative stress following exposure to radiofrequency wave generated by a
BTS antenna model. Toxicol Mech Methods. 24(5):347-352, 2014.

Radio frequency wave (RFW) generated by base transceiver station has been
reported to produce deleterious effects on the central nervous system function,
possibly through oxidative stress. This study was conducted to evaluate the effect of
RFW-induced oxidative stress in the cerebellum and encephalon and the prophylactic
effect of vitamin C on theses tissues by measuring the antioxidant enzymes activity,
including: glutathione peroxidase, superoxide dismutase, catalase, and
malondialdehyde (MDA). Thirty-two adult male Sprague-Dawley rats were randomly
divided into four equal groups. The control group; the control-vitamin C group
received L-ascorbic acid (200 mg/kg of body weight/day by gavage) for 45 days. The
RFW group was exposed to RFW and the RFW+ vitamin C group was exposed to
RFW and received vitamin C. At the end of the experiment, all groups were killed and
encephalon and cerebellum of all rats were removed and stored at -70 °C for
measurement of antioxidant enzymes activity and MDA. The results indicate that
exposure to RFW in the test group decreased antioxidant enzymes activity and
increased MDA compared with the control groups (p <0.05). The protective role of
vitamin C in the treated group improved antioxidant enzymes activity and reduced
MDA compared with the test group (p <0.05). It can be concluded that RFW causes
oxidative stress in the brain and vitamin C improves the antioxidant enzymes activity
and decreases MDA.

Akbarnejad Z, Esmaeilpour K, Shabani M, Asadi-Shekaari M, Saeedi-Goraghani
M, Ahmadi M. Spatial memory recovery in Alzheimer's rat model by
electromagnetic field exposure. Int J Neurosci. 2017 Nov 29:1-14. doi:
10.1080/00207454.2017.1411353.

INTRODUCTION: Although studies have shown a potential association between
extremely low frequency electromagnetic fields (ELF-EMFs) exposure and
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Alzheimer's disease (AD), few studies have been conducted to investigate the effects
of weak magnetic fields on brain functions such as cognitive functions in animal
models. Therefore, this study aimed to investigate the effect of ELF-EMF exposure
(50 Hz, 10 mT) on spatial learning and memory changes in AD rats. METHODS:
Amyloid-B (AB) 1-42 (5 pl/ bilateral, single-dose) was injected into lateral ventricle to
establish an AD rat model. The rats were divided into six groups: Group | (control);
Group Il (surgical sham); Group IIl (AD) Alzheimer's rat model; Group IV (MF) rats
exposed to ELF-MF for 14 consecutive days; Group V (AB injection+M) rats exposed
to magnetic field for 14 consecutive days from day 0-14 days after the A peptide
injection; Group VI (AD+M) rats exposed to magnetic field for 14 consecutive days
after 2 weeks of AB peptide injection from 14th to 28th day. Morris water maze
investigation were implemented and performed 24 h after termination of ELF-MF,
respectively. RESULTS: AD rats showed a significant impairment in learning and
memory compared to control rats. The results showed that ELF-MF improved the
learning and memory impairments in A injection+M and AD+M groups.
CONCLUSION: Our results showed that application of ELF-MF not only has
improving effect on different cognitive disorder signs of AD animals, but also disrupts
the processes of AD rat model formation.

Akdag MZ, Dasdag S, Canturk F, Karabulut D, Caner Y, Adalier N. Does prolonged
radiofrequency radiation emitted from Wi-Fi devices induce DNA damage in
various tissues of rats? J Chem Neuroanat. 2016 Jan 8. pii: S0891-0618(16)00005-3.
doi: 10.1016/j.jchemneu.2016.01.003. [Epub ahead of print]

Wireless Internet (Wi-Fi) providers have become essential in our daily lives, as wireless
technology is evolving at a dizzying pace. Although there are different frequency
generators, one of the most commonly used Wi-Fi devices are 2.4GHz frequency
generators. These devices are heavily used in all areas of life but the effect of
radiofrequency (RF) radiation emission on users is generally ignored. Yet, an increasing
share of the public expresses concern on this issue. Therefore, this study intends to
respond to the growing public concern. The purpose of this study is to reveal whether
long term exposure of 2.4GHz frequency RF radiation will cause DNA damage of different
tissues such as brain, kidney, liver, and skin tissue and testicular tissues of rats. The
study was conducted on 16 adult male Wistar-Albino rats. The rats in the experimental
group (n=8) were exposed to 2.4GHz frequency radiation for over a year. The rats in the
sham control group (n=8) were subjected to the same experimental conditions except the
Wi-Fi generator was turned off. After the exposure period was complete the possible DNA
damage on the rat's brain, liver, kidney, skin, and testicular tissues was detected through
the single cell gel electrophoresis assay (comet) method. The amount of DNA damage
was measured as% tail DNA value. Based on the DNA damage results determined by the
single cell gel electrophoresis (Comet) method, it was found that the% tail DNA values of
the brain, kidney, liver, and skin tissues of the rats in the experimental group increased
more than those in the control group. The increase of the DNA damage in all tissues was
not significant (p> 0.05). However the increase of the DNA damage in rat testes tissue
was significant (p < 0.01). In conclusion, long-term exposure to 2.4GHz RF radiation (Wi-
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Fi) does not cause DNA damage of the organs investigated in this study except testes.
The results of this study indicated that testes are more sensitive organ to RF radiation.

Akhavan-Sigari R, Baf MM, Ariabod V, Rohde V, Rahighi S. Connection between
Cell Phone use, p53 Gene Expression in Different Zones of Glioblastoma
Multiforme and Survival Prognoses. Rare Tumors. 2014 Aug 8;6(3):5350. doi:
10.4081/rt.2014.5350.

The aim of this paper is to investigate p53 gene expression in the central and peripheral
zones of glioblastoma multiforme using a real-time reverse transcription polymerase
chain reaction (RT-PCR) technique in patients who use cell phones =3 hours a day and
determine its relationship to clinicopathological findings and overall survival. Sixty-three
patients (38 males and 25 females), diagnosed with glioblastoma multiforme (GBM),
underwent tumor resection between 2008 and 2011. Patient ages ranged from 25 to 88
years, with a mean age of 55. The levels of expression of p53 in the central and
peripheral zone of the GBM were quantified by RT-PCR. Data on p53 gene expression
from the central and peripheral zone, the related malignancy and the clinicopatholagical
findings (age, gender, tumor location and size), as well as overall survival, were analyzed.
Forty-one out of 63 patients (65%) with the highest level of cell phone use (=3 hours/day)
had higher mutant type p53 expression in the peripheral zone of the glioblastoma; the
difference was statistically significant (P=0.034). Results from the present study on the
use of mobile phones for 23 hours a day show a consistent pattern of increased risk for
the mutant type of p53 gene expression in the peripheral zone of the glioblastoma, and
that this increase was significantly correlated with shorter overall survival time. The risk
was not higher for ipsilateral exposure. We found that the mutant type of p53 gene
expression in the peripheral zone of the glioblastoma was increased in 65% of patients
using cell phones =3 hours a day.

Akimoto S, Nagaoka T, Saito K, Watanabe S, Takahashi M, Ito K. Comparison of
SAR in realistic fetus models of two fetal positions exposed to electromagnetic
wave from business portable radio close to maternal abdomen.Conf Proc IEEE
Eng Med Biol Soc. 2010:734-737, 2010.

Since the diversification of the electromagnetic (EM) environment is spreading, it is
essential to estimate the EM energy absorption rate [specific absorption rate (SAR)] of a
pregnant woman's body and her fetus under various exposure situations. For example, if
pregnant women work in jobs where they might wear business portable radios around
their abdomens, they should also be concerned about this issue, because the fetuses are
in their abdomens. In this paper, in order to evaluate the SAR in the pregnant woman and
her fetus when wearing the wireless radio terminal on her abdomen, the SAR distribution
in the fetus is calculated using the numerical model of the pregnant woman by exposed to
near-field of a normal mode helical antenna (NHA) with a metallic case at 150 MHz. In
addition, the SAR in the fetus will be evaluated under two fetal positions. It was found that
the fetal SARs are greatly affected by the distance and penetration path from the antenna
to the fetal surface. In addition, the fetal SARs are lower than the RF safety guidelines for
occupational exposure.
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Akoev IG, Mel'nikov VM, Usachev AV, Kozhokaru AF, [Modification of lethal
radiation injury in mice by postradiation exposure to low-intensity centimeter-band
radio frequency waves]. Radiats Biol Radioecol 34(4-5):671-674, 1994. [Article in
Russian]

A clearly pronounced modification of acute radiation injury of mice has been obtained by
prolonged action (for up to 23 hours) of low-intensity (5 +/- 1.5 mu Wt/cm2)
radiofrequency radiation in the ranges of 2-8, 8-18 and 19-27 GHz with a swing frequency
of 12-14 Hz, applied immediately after exposure to lethal dose of gamma-radiation.
Survival of mice and average life duration of killed mice were increased.

Akoev IG, Pashovkina MS, Dolgacheva LP, Semenova TP, Kalmykov VL.
[Enzymatic activity of some tissues and blood serum from animals and humans
exposed to microwaves and hypothesis on the possible role of free radical
processes in the nonlinear effects and modification of emotional behavior of
animals] Radiats Biol Radioecol 42(3):322-330, 2002. [Article in Russian]

The dependence of activities of actomyosin ATPase, alkaline phosphatase,
aspartataminotranspherase, monoaminoxidase and that of affective rat behavior on
frequency of modulation of microwaves (0.8-10 microW/cm2) was explored at short-time
actions. Series of nonlinear phenomenons, inexplicable from positions of the energy
approaches are revealed, The working hypothesis explaining opportunity of high
performance of weak and super-weak microwaves and other revealed phenomena by
resonance interaction of such electromagnetic radiofrequency radiation with
paramagnetic molecules of biological tissues was proposed. This resonance interaction
activate free radicals and initiate auto-supporting and auto-intensifying of chain chemical
reactions. The spontaneous autocatalytic oxidation of catecholamines enlarges a
common pool of free radicals, capable to participate in such enhanced generating. The
protective role of monoaminoxidase is postulated. Monoaminoxidase is basically located
on an outer surface of mitochondrias and it is deaminating monoamines. The
deaminating prevents penetration of catecholamines inside of mitochondrias and their
quinoid oxidation there with formation of free-radical semi-quinons, capable to destroy
system of ATP synthesis. These inferences are obliquely confirmed by the experimentally
revealed correlation between activity of monoaminoxidase and integrative activity of the
rat brain.

Aksen F, Dasdag S, Akdag Mz, Askin M, Dasdag MM. The effects of whole body
cell phone exposure on the t1 relaxation times and trace elements in the serum of
rats. Electromag Biol Med. 23:7-11, 2004.

The objective of this study was to investigate the effects of radiofrequency radiation
emitted from cellular phones on: (1) trace elements such as manganese, iron, copper,
zinc, (2) T1 relaxation times in serum, and (3) rectal temperature of rats exposed to
microwave radiation emitted from cellular phones. Sixteen Spraque—Dawley rats were
separated into two groups of eight, one sham-exposed (control) and one exposed
(experimental). The rats were confined in Plexiglas cages and a cellular phone was
placed 0.5 cm under the cage. For the experimental group, cellular phones were
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activated 20 min per day, 7 days a week, for 1 month. For the control group, a cellular
phone placed beneath the cage for 20 min a day was turned off. Rectal temperatures
were measured weekly. For 250-mW-radiated powers, the whole body average specified
absorption rate (SAR) (rms) is 0.52 W/kg and 1-g-averaged peak SAR (rms) is

3.13 W/kg. The Mann-Whitney U test was used for statistical comparisons of groups. T1
relaxation time and the values of iron and copper in the serum of the experimental group
were not changed compared to the control group (p > 0.05). However, manganese and
zinc values in the serum of the experimental group were significantly different from the
control group (p < 0.05). The difference in rectal temperature measured before and after
exposure in the experimental groups was not statistically different from control (p > 0.05).

Aksoy U, Sahin S, Ozkoc S, Ergor G. The effect of electromagnetic waves on the
growth of Entamoeba histolytica and Entamoeba dispar. Saudi Med J. 26(9):1388-
1390, 2005.

OBJECTIVE: The aim of this study was to investigate the influence of electromagnetic
radiation of a digital Global System for Mobile Communication mobile telephone (900
MHz) on Entamoeba histolytica (E. histolytica) and Entamoeba dispar (E. dispar) (cysts or
trophozoites, or both) in a 24-hour period. METHODS: This study was carried out from
April 2004 to May 2004 at the Department of Parasitology, Medical Faculty of Dokuz Eylul
University in Izmir, Turkey. The cultivated isolate tubes, which were exposed to
electromagnetic field at 370C, were evaluated as study group, whereas the tubes without
exposure were assessed as control group. Finally, only living parasites in all tubes were
counted using a hemacytometer. The effect of the temperature was evaluated for both
control and study groups. RESULTS: The influence of electromagnetic field and
temperature was assessed separately for the study group. The parasite number of E.
histolytica decreased after exposure at 370C and room temperature (p=0.009) compared
to the decrease in the control group (p=0.009). The parasite number of E. dispar also
decreased after exposure at 370C and room temperature (p=0.009). In comparison to
control tubes, this was a significant decrease (p=0.008). In the case of exposure of E.
histolytica the results did not reveal any significant difference between temperature
degrees to magnetic field (p=0.459) and E. dispar (p=0.172). CONCLUSION: Our
findings show that exposure to electromagnetic field for a certain period of time may
cause damage that can lead to death in single-cell organisms.

Aksu R, Ugur F, Bicer C, Menku A, Guler G, Madenoglu H, Canpolat DG, Boyaci A.
The efficiency of pulsed radiofrequency application on L5 and 16 dorsal roots in
rabbits developing neuropathic pain. Reg Anesth Pain Med. 35(1):11-15, 2010.

BACKGROUND: Injury of a peripheral nerve may lead to neuropathic pain, a form of
chronic pain that does not respond to traditional pain therapies. The aim of this study was
to investigate the effect of pulsed radiofrequency (PRF) applied to the L5 and L6 dorsal
roots on the neuropathic pain that develops after sciatic nerve injury in rabbits.
METHODS: In this study, 18 New Zealand rabbits were used. These were divided into 3
groups. In groups 1 and 2, the left sciatic nerve was tightly ligated as a partial ligation
model with 4-0 silk sutures. Group 3 was a sham group. Pulsed radiofrequency was
applied to group 1 rabbits on both dorsal roots at 42 degrees C for 8 mins. The responses
of all the groups to thermal and mechanical stimuli were measured for a period of 4
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weeks after this process. RESULTS: Ten days after ligation of the left sciatic nerve and
before PRF application, neuropathic pain occurred; the responses of groups 1 and 2 to
the hot plate test and to the mechanical stimulus were lower (P < 0.005) when compared
with the baseline values. There were no statistically significant differences between
baseline values and group 1 rabbits' responses to the hot plate test 2 weeks after the
application of PRF or to the mechanical stimulus 3 weeks after RF application. The
decrease seen in group 2 persisted after 4 weeks (P < 0.001). CONCLUSIONS: The
hyperalgesia that develops as a result of neuropathic pain in rabbits was observed to be
reduced by PRF application.

Akyel Y, Hunt EL, Gambrill C, Vargas C Jr, Inmediate post-exposure effects of
high-peak-power microwave pulses on operant behavior of Wistar rats.
Bioelectromagnetics 12(3):183-195, 1991.

Behavioral effects of high-peak-power microwave pulses on Wistar rats were studied by
operant schedules. Each of twelve rats that had been trained to press a lever to receive
food pellets was assigned randomly in groups of four to three different schedules of
reinforcement: fixed-ratio (FR), variable-interval (V1), and differential-reinforcement-of-low-
rates (DRL). After achieving a steady baseline performance, each animal was exposed
for 10 min to 1.25-GHz microwave radiation at 1-MW peak-power (10-microseconds
pulse width). Each pulse produced a peak whole-body SA and SAR of 2.1 J/kg and 0.21
MW/kg. Total doses (SAs) were set to 0.50, 1.5, 4.5, and 14 kJ/kg by adjusting the pulse-
repetition rate. The corresponding time-averaged whole-body SARs were 0.84, 2.5, 7.6,
and 23 W/kg. A microwave-transparent animal holder was used to keep the animal's
body axis parallel to the E-field. Exposures at the highest dose caused an average
colonic temperature rise of 2.5 degrees C and these animals failed to respond at all for
about 13 minutes after the exposure. Their colonic temperatures had decreased to 1.1
degrees C, or less, above their pre-exposure (normal) temperature level when they began
to respond. The FR and VI animals failed to reach their baseline levels of performance
thereafter, while those on the DRL schedule displayed variable effects. No behavioral
effects were found at the lower dose levels. It is concluded that the behavioral
perturbations produced by pulsed microwave irradiation were thermal in nature.

Al-Ali BM, Patzak J, Fischereder K, Pummer K, Shamloul R. Cell phone usage and
erectile function. Cent European J Urol. 66(1):75-77, 2013.

INTRODUCTION: The objective of this pilot study was to report our experience
concerning the effects of cell phone usage on erectile function (EF) in men. MATERIAL
AND METHODS: We recruited 20 consecutive men complaining of erectile dysfunction
(ED) for at least six months (Group A), and another group of 10 healthy men with no
complaints of ED (Group B). Anamnesis, basic laboratory investigations, and clinical
examinations were performed. All men completed the German version of the Sexual
Health Inventory for Men (SHIM) for evaluation of the International Index of Erectile
Function (IIEF), as well as another questionnaire designed by our clinicians that assessed
cell phone usage habits. RESULTS: There was no significant difference between both
groups regarding age, weight, height, and total testosterone (Table 1). The SHIM scores
of Group A were significantly lower than that of Group B, 11.2 £5 and 24.2 £2.3,
respectively. Total time spent talking on the cell phone per week was not significantly
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higher in Group A over B, 17.6 £11.1 vs. 12.5 £7 hours. Men with ED were found to carry
their 'switched on' cell phones for a significantly longer time than those without ED, 4.4
+3.6 vs. 1.8 £1 hours per day. CONCLUSIONS: We found a potential correlation with cell
phone usage and a negative impact on EF. Further large-scale studies confirming our
initial data and exploring the mechanisms involved in this phenomenon are
recommended.

Alanko T, Hietanen M Occupational Exposure To Radiofrequency Fields In
Antenna Towers. Radiat Prot Dosimetry. 123(4):537-539,2007.

Exposure of workers to radiofrequency fields was assessed in two medium-sized
antenna towers. Towers had transmitting antennas from different networks, e.g.
mobile phone networks, radio and digital TV sub-stations and amateur radio. The
levels of radiofrequency fields were measured close to the ladders of the towers. All
measured values were below ICNIRP occupational reference levels.

Aldad TS, Gan G, Gao XB, Taylor HS.Fetal radiofrequency radiation exposure from
800-1900 mhz-rated cellular telephones affects neurodevelopment and behavior in
mice. Sci Rep. 2:312, 2012.

Neurobehavioral disorders are increasingly prevalent in children, however their etiology is
not well understood. An association between prenatal cellular telephone use and
hyperactivity in children has been postulated, yet the direct effects of radiofrequency
radiation exposure on neurodevelopment remain unknown. Here we used a mouse
model to demonstrate that in-utero radiofrequency exposure from cellular telephones
does affect adult behavior. Mice exposed in-utero were hyperactive and had impaired
memory as determined using the object recognition, light/dark box and step-down
assays. Whole cell patch clamp recordings of miniature excitatory postsynaptic currents
(mMEPSCs) revealed that these behavioral changes were due to altered neuronal
developmental programming. Exposed mice had dose-responsive impaired glutamatergic
synaptic transmission onto layer V pyramidal neurons of the prefrontal cortex. We present
the first experimental evidence of neuropathology due to in-utero cellular telephone
radiation. Further experiments are needed in humans or non-human primates to
determine the risk of exposure during pregnancy.

Al-Damegh MA. Rat testicular impairment induced by electromagnetic radiation
from a conventional cellular telephone and the protective effects of the
antioxidants vitamins C and E. Clinics (Sao Paulo). 67(7):785-792, 2012.

OBJECTIVE: The aim of this study was to investigate the possible effects of
electromagnetic radiation from conventional cellular phone use on the oxidant and
antioxidant status in rat blood and testicular tissue and determine the possible protective
role of vitamins C and E in preventing the detrimental effects of electromagnetic radiation
on the testes. MATERIALS AND METHODS: The treatment groups were exposed to an
electromagnetic field, electromagnetic field plus vitamin C (40 mg/kg/day) or
electromagnetic field plus vitamin E (2.7 mg/kg/day). All groups were exposed to the
same electromagnetic frequency for 15, 30, and 60 min daily for two weeks. RESULTS:
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There was a significant increase in the diameter of the seminiferous tubules with a
disorganized seminiferous tubule sperm cycle interruption in the electromagnetism-
exposed group. The serum and testicular tissue conjugated diene, lipid hydroperoxide,
and catalase activities increased 3-fold, whereas the total serum and testicular tissue
glutathione and glutathione peroxidase levels decreased 3-5 fold in the
electromagnetism-exposed animals. CONCLUSION: Our results indicate that the adverse
effect of the generated electromagnetic frequency had a negative impact on testicular
architecture and enzymatic activity. This finding also indicated the possible role of
vitamins C and E in mitigating the oxidative stress imposed on the testes and restoring
normality to the testes.

Al-Dousary SH. Mobile phone induced sensorineural hearing loss. Saudi Med J.
28(8):1283-1286, 2007.

The increased use of mobile phones worldwide has focused interest on the biological
effects and possible health outcomes of exposure to radiofrequency fields from mobile
phones, and their base stations. Various reports suggest that mobile phone use can
cause health problems like fatigue, headache, dizziness, tension, and sleep disturbances;
however, only limited research data is available in medical literature regarding interaction
between electromagnetic fields emitted by mobile phones and auditory function; and the
possible impact on hearing. We report a case of sensorineural hearing loss due to Global
System for Mobile Communications mobile phone use, in a 42-year-old male.

Alhekail ZO. Electromagnetic radiation from microwave ovens. J Radiol Prot
21(3):251-258, 2001.

Electromagnetic radiation from microwave ovens in Saudi Arabia was investigated by
means of a field measurement survey. The survey was carried out for 106 ovens used in
households and restaurants in Riyadh city. Ovens were between 1 month and 14 years
old with operating power ranging from 0.5 to 4.4 kW. One oven was found to leak more
than the 5 mW cm(-2) limit specified in the standard. Fifteen other ovens were found to
leak 1 mW cm(-2) or more, with the remaining ovens leaking less than that. Based on the
survey result, previous studies and the fast decay of radiated power density with distance
from the oven, the conclusion was that user exposure to RF radiation from microwave
ovens is much less than the general public exposure limit set by most international
standards at 2450 MHz, i.e. 1 mW cm(-2), and that a detrimental effect on health is an
unlikely result of exposure to radiation from microwave ovens.

Alhusseiny A, Al-Nimer M, Majeed A. Electromagnetic energy radiated from mobile
phone alters electrocardiographic records of patients with ischemic heart disease.
Ann Med Health Sci Res. 2(2):146-151, 2012.

BACKGROUND: Electromagnetic energy radiated from mobile phones did not show
significant effect on the blood pressure, heart rate, and electrocardiographic (ECG)
parameters in animals and humans. AIM: This study aimed to investigate the effect of
radiofrequency of mobile phone on the electrocardiographic parameters in patients with
history of ischemic heart disease, taking into consideration the gender factor. SUBJECTS

23


http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Al-Dousary%20SH%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Saudi%20Med%20J.');
http://www.ncbi.nlm.nih.gov/pubmed?term=Alhusseiny%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23440607
http://www.ncbi.nlm.nih.gov/pubmed?term=Al-Nimer%20M%5BAuthor%5D&cauthor=true&cauthor_uid=23440607
http://www.ncbi.nlm.nih.gov/pubmed?term=Majeed%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23440607
http://www.ncbi.nlm.nih.gov/pubmed/23440607

AND METHODS: A total number of 356 participants (129 males and 227 females) were
admitted in this study. They were grouped into: subjects without cardiac diseases (Group
), patients with ischemic heart disease (Group Il), and patients with history of cardiac
diseases not related to myocardial ischemia (Group 1lI). Electrocardiogram was obtained
from each patient when the mobile phone was placed at the belt level and over
precordium in turn-off mode (baseline) and turn-on mode for 40 sec ringing. The records
of ECG were electronically analyzed. RESULTS: Prolongation of QTc interval was
significantly observed in male gender of Groups | and Il (P < 0.001). Male patients of
Group Il showed significant QTc interval prolongation (P = 0.01) and changes in the
voltage criteria (P = 0.001). These changes were not observed in female patients with
ischemic heart disease. The position of mobile at the belt level or over the precordium
showed effects on the heart. CONCLUSIONS: The radiofrequency of cell phone
prolongs the QT interval in human beings and it interferes with voltage criteria of ECG
records in male patients with myocardial ischemia.

Al-Khlaiwi T, Meo SA. Association of mobile phone radiation with fatigue,
headache, dizziness, tension and sleep disturbance in Saudi population. Saudi
Med J. 25(6):732-736, 2004.

OBJECTIVE: The widespread use of mobile phones has been increased over the past
decade; they are now an essential part of business, commerce and society. The use of
mobile phones can cause health problems. Therefore, the aim of the present study is to
investigate the association of using mobile phones with fatigue, headache, dizziness,
tension and sleep disturbance in the Saudi population and provide health and social
awareness in using these devices. METHODS: This study was conducted in the
Department of Physiology, College of Medicine, King Saud University, Riyadh, Kingdom
of Saudi Arabia during the year 2002 to 2003. In the present study, a total of 437 subjects
(55.1% male and 39.9% female) were invited, they have and had been using mobile
phones. A questionnaire was distributed regarding detailed history and association of
mobile phones with health hazards. RESULTS: The results of the present study showed
an association between the use of mobile phones and health hazards. The overall mean
percentage for these clinical findings in all groups were headache (21.6%), sleep
disturbance (4.%), tension (3.9%), fatigue (3%) and dizziness (2.4%). CONCLUSION:
Based on the results of the present study, we conclude that the use of mobile phones is a
risk factor for health hazards and suggest that long term or excessive use of mobile
phones should be avoided by health promotion activities such as group discussions,
public presentations and through electronic and print media sources.

Alon L, Cho GY, Yang X, Sodickson DK, Deniz CM. A method for safety testing of
radiofrequency/microwave-emitting devices using MRI. Magn Reson Med. 2014
Nov 25. doi: 10.1002/mrm.25521. [Epub ahead of print]

PURPOSE: Strict regulations are imposed on the amount of radiofrequency (RF) energy
that devices can emit to prevent excessive deposition of RF energy into the body. In this
study, we investigated the application of MR temperature mapping and 10-g average
specific absorption rate (SAR) computation for safety evaluation of RF-emitting devices.
METHODS: Quantification of the RF power deposition was shown for an MRI-compatible
dipole antenna and a non-MRI-compatible mobile phone via phantom temperature
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change measurements. Validation of the MR temperature mapping method was
demonstrated by comparison with physical temperature measurements and
electromagnetic field simulations. MR temperature measurements alongside physical
property measurements were used to reconstruct 10-g average SAR. RESULTS: The
maximum temperature change for a dipole antenna and the maximum 10-g average SAR
were 1.83°C and 12.4 W/kg, respectively, for simulations and 1.73°C and 11.9 W/kg,
respectively, for experiments. The difference between MR and probe thermometry was
<0.15°C. The maximum temperature change and the maximum 10-g average SAR for a
cell phone radiating at maximum output for 15 min was 1.7°C and 0.54 W/kg,
respectively. CONCLUSION: Information acquired using MR temperature mapping and
thermal property measurements can assess RF/microwave safety with high resolution
and fidelity.

Al-Qahtani K. Mobile Phone Use and the Risk of Parotid Gland Tumors: A
Retrospective Case-Control Study. Gulf J Oncolog. 2016 Jan;1(20):71-8.

BACKGROUND: Mobile phones are integral part of the modern lifestyle. As they emit
radio frequency electromagnetic field, their role in carcinogenesis needs to be
ascertained. The goal of this study was to investigate the association between the use of
cellular phones and the risk for parotid gland tumors. MATERIALS AND METHODS: A
total of 26 patients diagnosed with parotid gland tumors and 61 healthy controls were
enrolled through a hospital-based retrospective case-control study. The patients were
referred and admitted to a tertiary hospital from January 1996 to March 2013. RESULTS.:
The odds of exposure were 3.47 times higher among patients compared to their controls.
95% ClI suggested that the true Odds Ratio (OR) at the population level could be
somewhere between 1.3 and 9.23 and so the observed OR was statistically significant at
5% level of significance. CONCLUSIONS: Overall, an association between the exposure
of cellular phone use for more than 1 hour daily and parotid tumor was observed. This
association should be interpreted with caution because of the relatively small sample size.

Alsanosi AA, Al-Momani MO, Hagr AA, Almomani FM, Shami IM, Al-Habeeb SF. The
acute auditory effects of exposure for 60 minutes to mobile's electromagnetic field.
Saudi Med J. 34(2):142-146, 2013.

OBJECTIVE: To assess the immediate consequences of 60 minutes exposure to mobile
phones on hearing function by determining changes in distortion product otoacoustic
emission (DPOAE) and hearing threshold levels (HTLs). METHODS: This prospective
control clinical trial study was carried out at the Ear, Nose and Throat Department, King
Abdulaziz University Hospital, Riyadh, Kingdom of Saudi Arabia from July 2009 to July
2011. The data collected included age, symptoms experienced after exposure, and HTLs
and DPOAE were recorded before, and immediately after 60 minutes of exposure to the
same model of mobile phone. RESULTS: Heat/pain was the most commonly reported
symptom. In the test-ears, significant shift (p<0.05) was noticed in HTLs at 1000 and
2000 Hz but not at other frequencies, while non test-ears did not reveal significant shift in
HTLs. Additionally, test-ears revealed significant differences (p<0.05) in DPOAE at 1000
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Hz, 1400 Hz, 2000 Hz, and at the average of all frequencies, while non test-ears did not
show significant differences. CONCLUSION: Sixty minutes of close exposure to
electromagnetic fields emitted by a mobile phone had an immediate effect on HTL
assessed by pure-tone audiogram and inner ear (assessed by DPOAE) in young human
subjects. It also caused a number of other otologic symptoms.

Al-Serori H, Kundi M, Ferk F, MiSik M, Nersesyan A, Murbach M, Lah TT,
Knasmuller S. Evaluation of the potential of mobile phone specific electromagnetic
fields (UMTS) to produce micronuclei in human glioblastoma cell lines. Toxicol In
Vitro. 40:264-271, 2017.

Some epidemiological studies indicate that mobile phones cause glioblastomas in
humans. Since it is known that genomic instability plays a key role in the etiology of
cancer, we investigated the effects of the universal mobile telecommunications system
radiofrequency (UMTS-RF) signal, which is used in "smart" phones, on micronucleus
(MN) formation and other anomalies such as nuclear buds (NBUDs) and nucleoplasmatic
bridges (NPBs). MN are formed by structural and numerical aberrations, NBs reflect gene
amplification and NPBs are formed from dicentric chromosomes. The experiments were
conducted with human glioblastoma cell lines, which differ in regard to their p53 status,
namely U87 (wild-type) and U251 (mutated). The cells were cultivated for 16h in
presence and absence of fetal calf serum and exposed to different SAR doses (0.25, 0.50
and 1.00W/kg), which reflect the exposure of humans, in presence and absence of
mitomycin C as former studies indicate that RF may cause synergistic effects in
combination with this drug. We found no evidence for induction of MN and other
anomalies. However, with the highest dose, induction of apoptosis was observed in U251
cells on the basis of the morphological features of the cells. Our findings indicate that the
UMTS-RF signal does not cause chromosomal damage in glioblastoma cells; the
mechanisms which lead to induction of programmed cell death will be investigated in
further studies.

Altamura G, Toscano S, Gentilucci G, Ammirati F, Castro A, Pandozi C, Santini M,
Influence of digital and analogue cellular telephones on implanted pacemakers.
Eur Heart J 18(10):1632-4161, 1997.

The aim of this study was to find out whether digital and analogue cellular 'phones affect
patients with pacemakers. The study comprised continuous ECG monitoring of 200
pacemaker patients. During the monitoring certain conditions caused by interference
created by the telephone were looked for: temporary or prolonged pacemaker inhibition; a
shift to asynchronous mode caused by electromagnetic interference; an increase in
ventricular pacing in dual chamber pacemakers, up to the programmed upper rate. The
Global System for Mobile Communications system interfered with pacing 97 times in 43
patients (21.5%). During tests on Total Access of Communication System telephones,
there were 60 cases of pacing interference in 35 patients (17.5%). There were 131
interference episodes during ringing vs 26 during the on/off phase; (P < 0.0001); 106 at
maximum sensitivity level vs 51 at the 'base’ value; P <0.0001). Prolonged pacing
inhibition (> 4 s) was seen at the pacemaker 'base’ sensing value in six patients using the
Global system but in only one patient using Total Access. CONCLUSION: Cellular
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‘phones may be dangerous for pacemaker patients. However, they can be used safely if
patients do not carry the ‘phone close to the pacemaker, which is the only place where
high risk interference has been observed.

Altuntas G, Sadoglu D, Ardic S, Yilmaz H, Imamoglu M, Turedi S.Acute effects of
the electromagnetic waves emitted by mobile phones on attention in emergency
physicians. Am J Emerg Med. 2017 Nov 13. pii: S0735-6757(17)30940-3. doi:
10.1016/j.ajem.2017.11.031.

STUDY OBJECTIVE: The purpose of this study was to investigate the acute effects of the
electromagnetic waves (EMW) emitted by mobile phones on attention in emergency
physicians. METHODS: This single-center, prospective, randomized, double-blinded
clinical study was performed among emergency physicians in a tertiary hospital. Thirty
emergency physicians were enrolled in the study. Initial d2 test was applied in the
evaluation of attention and concentration of all the physicians, who were randomly
assigned into one of two groups. The control group members hold mobile phones in 'off
mode to their left ears for 15min. The members of the intervention group hold mobile
phones in ‘'on' mode to their left ears for 15min, thus exposing them to 900-1800MHz
EMW. The d2 test was re-applied to both groups after this procedure. Differences in
attention and concentration levels between the groups were compared. RESULTS:
Difference between initial and final d2 test in total performance (TN-E, p=0.319), in total
number of figures marked (TN, p=0.177), in test performance percentile (PR, p=0.619)
and in attention fluctuation (FR, p=0.083) were similar between the groups. However,
difference in the number of figures missed (E1 selective attention, p=0.025), difference
between numbers of incorrectly marked figures (E2, p=0,018) and difference in focus
levels (E, p=0.016) were significantly in favor of the intervention group. CONCLUSION:
According to our study findings, the EMW emitted by mobile phones has no deleterious
effect on the attention and concentration levels of emergency physicians, and even has a
positive impact on selective attention levels.

Aly AA, Cheema MI, Tambawala M, Laterza R, Zhou E, Rathnabharathi K, Barnes
FS. Effects of 900-MHz Radio Frequencies on the Chemotaxis of Human
Neutrophils in Vitro. IEEE Transactions on Biomedical Engineering, 55(2): 795-797,
2008.

Summary: The effects of radio frequency (RF) fields on the ability of human neutrophils to
follow concentration gradients of Cyclic Adenosine 3', 5'-Monophosphate (C-AMP) are
reported. Blood from healthy adult donors was exposed in vitro to different temperatures
and 900-MHz RF field at approximately 0.4 VV/m. It was observed that the neutrophils'
speed increased with increasing temperatures from 35 °C to 40 °C where it peaked and
then decreased above 40 °C without RF exposure. When 900-MHz RF field was applied,
the speed increased above the value observed at the same temperature, and the
maximum speed exceeded that measured value at any temperature by approximately
50%. The calculated temperature change resulting from the RF exposure was less than
one microdegree. The direction of motion changed from along the concentration gradient
and the electrical field lines to motion at right angles to the concentration gradient and the
electric field. The average time for the neutrophils to respond to the effect of RF radiation
was about 2.5 min.
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Ammari M, Brillaud E, Gamez C, Lecomte A, Sakly M, Abdelmelek H, de Seze R.
Effect of a chronic GSM 900MHz exposure on gliain the rat brain. Biomed
Pharmacother. 62(4):273-281, 2008.

Extension of the mobile phone technology raises concern about the health effects of
900MHz microwaves on the central nervous system (CNS). In this study we measured
GFAP expression using immunocytochemistry method, to evaluate glial evolution 10 days
after a chronic exposure (5 days a week for 24 weeks) to GSM signal for 45min/day at a
brain-averaged specific absorption rate (SAR)=1.5W/kg and for 15min/day at a
SAR=6W/Kkg in the following rat brain areas: prefrontal cortex (PfCx), caudate putamen
(Cpu), lateral globus pallidus of striatum (LGP), dentate gyrus of hippocampus (DG) and
cerebellum cortex (CCx). In comparison to sham or cage control animals, rats exposed to
chronic GSM signal at 6W/kg have increased GFAP stained surface areas in the brain
(p<0.05). But the chronic exposure to GSM at 1.5W/kg did not increase GFAP
expression. Our results indicated that chronic exposure to GSM 900MHz microwaves
(SAR=6W/kg) may induce persistent astroglia activation in the rat brain (sign of a
potential gliosis).

Ammari M, Lecomte A, Sakly M, Abdelmelek H, de-Seze R. Exposure to GSM 900
MHz electromagnetic fields affects cerebral cytochrome ¢ oxidase activity.
Toxicology. 250(1):70-74, 2008.

The world-wide and rapidly growing use of mobile phones has raised serious concerns
about the biological and health-related effects of radio frequency (RF) radiation,
particularly concerns about the effects of RFs upon the nervous system. The goal of this
study was conducted to measure cytochrome oxidase (CO) levels using histochemical
methods in order to evaluate regional brain metabolic activity in rat brain after exposure to
a GSM 900 MHz signal for 45 min/day at a brain-averaged specific absorption rate (SAR)
of 1.5 W/Kg or for 15 min/day at a SAR of 6 W/Kg over seven days. Compared to the
sham and control cage groups, rats exposed to a GSM signal at 6 W/Kg showed
decreased CO activity in some areas of the prefrontal and frontal cortex (infralimbic
cortex, prelimbic cortex, primary motor cortex, secondary motor cortex, anterior cingulate
cortex areas 1 and 2 (Cgl and Cg2)), the septum (dorsal and ventral parts of the lateral
septal nucleus), the hippocampus (dorsal field CA1, CA2 and CA3 of the hippocampus
and dental gyrus) and the posterior cortex (retrosplenial agranular cortex, primary and
secondary visual cortex, perirhinal cortex and lateral entorhinal cortex). However, the
exposure to GSM at 1.5 W/Kg did not affect brain activity. Our results indicate that 6
W/Kg GSM 900 MHz microwaves may affect brain metabolism and neuronal activity in
rats.

Ammari M, Jacquet A, Lecomte A, Sakly M, Abdelmelek H, de Seze R. Effect of
head-only sub-chronic and chronic exposure to 900-MHz GSM electromagnetic
fields on spatial memory in rats. Brain Inj. 22(13-14):1021-1029, 2008.

PRIMARY OBJECTIVE: This study was carried out to investigate the behavioural effects

of sub-chronic and chronic head-only exposure to 900 MHz GSM (Global System for
Mobile communications) in male rats. METHODS: Rats were exposed for 45 minutes per
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day, at a brain-averaged specific absorption rate (SAR) = 1.5 W Kg(-1) or 15 minutes per
day at a SAR = 6 W Kg(-1), during 8 or 24 weeks. Then, their spatial memory was tested
using the radial-arm maze. In the first phase (10 days), rats were trained to visit the eight
arms of the maze without returning to an arm already visited. In the second phase (8
days), a 45-minute intra-trial delay was introduced after four visited arms. RESULTS:
Performance of exposed rats (1.5 or 6 W Kg(-1)) was compared with that of sham,
negative control and positive control rats. Scopolamine treatment in the positive control
rats induced deficit in spatial memory task in the second phase of the test. However,
spatial memory task was unaffected in exposed rats. CONCLUSION: Sub-chronic and
chronic head-only exposure of rats to GSM 900 MHz signal (45-minutes, SAR = 1.5 or
15-minutes, SAR = 6 W Kg(-1)) did not induce spatial memory deficit in the radial-arm
maze.

Ammari M, Gamez C, Lecomte A, Sakly M, Abdelmelek H, De Seze R. GFAP
expression in the rat brain following sub-chronic exposure to a 900 MHz
electromagnetic field signal. Int J Radiat Biol. 86(5):367-375, 2010.

PURPOSE: The rapid development and expansion of mobile communications contributes
to the general debate on the effects of electromagnetic fields emitted by mobile phones
on the nervous system. This study aims at measuring the glial fibrillary acidic protein
(GFAP) expression in 48 rat brains to evaluate reactive astrocytosis, three and 10 days
after long-term head-only sub-chronic exposure to a 900 MHz electromagnetic field
(EMF) signal, in male rats. METHODS: Sprague-Dawley rats were exposed for 45
min/day at a brain-averaged specific absorption rate (SAR) = 1.5 W/kg or 15 min/day at a
SAR = 6 W/kg for five days per week during an eight-week period. GFAP expression was
measured by the immunocytochemistry method in the following rat brain areas: Prefrontal
cortex, cerebellar cortex, dentate gyrus of the hippocampus, lateral globus pallidus of the
striatum, and the caudate putamen. RESULTS: Compared to the sham-treated rats,
those exposed to the sub-chronic GSM (Global System for mobile communications)
signal at 1.5 or 6 W/kg showed an increase in GFAP levels in the different brain areas,
three and ten days after treatment. CONCLUSION: Our results show that sub-chronic
exposures to a 900 MHz EMF signal for two months could adversely affect rat brain (sign
of a potential gliosis).

Amoako JK, Fletcher JJ, Darko EO. Measurement and analysis of radiofrequency
radiations from some mobile phone base stations in Ghana. Radiat prot dosimetry.
135(4):256-260, 2009.

A survey of the radiofrequency electromagnetic radiation at public access points in the
vicinity of 50 cellular phone base stations has been carried out. The primary objective was
to measure and analyse the electromagnetic field strength levels emitted by antennae
installed and operated by the Ghana Telecommunications Company. On all the sites
measurements were made using a hand-held spectrum analyser to determine the electric
field level with the 900 and 1800 MHz frequency bands. The results indicated that power
densities at public access points varied from as low as 0.01 microW m(-2) to as high as
10 microW m(-2) for the frequency of 900 MHz. At a transmission frequency of 1800
MHz, the variation of power densities is from 0.01 to 100 microW m(-2). The results were
found to be in compliant with the International Commission on Non-ionizing Radiological
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Protection guidance level but were 20 times higher than the results generally obtained for
such a practice elsewhere. There is therefore a need to re-assess the situation to ensure
reduction in the present level as an increase in mobile phone usage is envisaged within
the next few years.

Anane R, Geffard M, Taxile M, Bodet D, Billaudel B, Dulou PE, Veyret B. Effects of
GSM-900 microwaves on the experimental allergic encephalomyelitis (EAE) rat
model of multiple sclerosis. Bioelectromagnetics 24(3):211-213, 2003.

The effects of acute exposure to GSM-900 microwaves (900 MHz, 217 Hz pulse
modulation) on the clinical parameters of the acute experimental allergic
encephalomyelitis (EAE) model in rats were investigated in two independent experiments:
rats were either habituated or nonhabituated to the exposure restrainers. EAE was
induced with a mixture of myelin basic protein and Mycobacterium tuberculosis. Female
Lewis rats were divided into cage control, sham exposed, and two groups exposed either
at 1.5 or 6.0 W/kg local specific absorption rate (SAR averaged over the brain) using a
loop antenna placed over their heads. There was no effect of a 21-day exposure (2 h/day)
on the onset, duration, and termination of the EAE crisis.

Anane R, Dulou P-E, Taxile M, Geffard M, Crespeau F, Veyret B. Effects of GSM-
900 microwaves on DMBA-induced mammary gland tumors in female Sprague-
Dawley rats. Radiat Res 160:492-497, 2003.

The aim of this investigation was to test the hypothesis that sub-chronic whole-body
exposure to GSM-900 microwaves had an effect on tumor promotion and
progression. Mammary tumors were induced by ingestion of a single 10-mg dose of
7,12-dimethylbenz(a)anthracene (DMBA) in female Sprague-Dawley rats (Ico:OFA-
SD; IOPS Caw). In two independent experiments, DMBA-treated animals were
divided into four groups: sham-exposed (16) and exposed (three groups of 16
animals). The specific absorption rates (SARS), averaged over the whole body, were
3.5, 2.2 and 1.4 W/kg in the first experiment (May—July) and 1.4, 0.7 and 0.1 W/kg in
the second experiment (September—November). Exposure started 10 days after
DMBA treatment and lasted 2 h/day, 5 days/week for 9 weeks. Animals were
exposed to plane waves with the electric field parallel to the long axis of the animals.
Body weight and the number, location and size of the tumors were recorded at
regular intervals. Rats were killed humanely 3 weeks after the end of exposure. The
results are negative in terms of latency, multiplicity and tumor volume. With regard to
tumor incidence, in the first experiment there was an increase in the rate of incidence
at 1.4 W/kg but less at 2.2 W/kg and none at 3.5 W/kg. Overall, these results, which
are rather inconsistent, do not bring new evidence of a co-promoting effect of
exposure to GSM-900 signals using the DMBA rat model.

Anderson LE, Sheen DM, Wilson BW, Grumbein SL, Creim JA, Sasser LB. Two-
year chronic bioassay study of rats exposed to a 1.6 GHz radiofrequency signal.
Radiat Res. 162(2):201-210, 2004.

The purpose of this study was to determine whether long-term exposure to a 1.6 GHz
radiofrequency (RF) field would affect the incidence of cancer in Fischer 344 rats. Thirty-
six timed-pregnant rats were randomly assigned to each of three treatment groups: two
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groups exposed to a far-field RF Iridium signal and a third group that was sham exposed.
Exposures were chosen such that the brain SAR in the fetuses was 0.16 W/kg. Whole-
body far-field exposures were initiated at 19 days of gestation and continued at 2 h/day, 7
days/week for dams and pups after parturition until weaning (approximately 23 days old).
The offspring (700) of these dams were selected, 90 males and 90 females for each
near-field treatment group, with SAR levels in the brain calculated to be as follows: (1) 1.6
WI/kg, (2) 0.16 W/kg and (3) near-field sham controls, with an additional 80 males and 80
females as shelf controls. Confining, head-first, near-field exposures of 2 h/day, 5
days/week were initiated when the offspring were 36 +/- 1 days old and continued until
the rats were 2 years old. No statistically significant differences were observed among
treatment groups for number of live pups/litter, survival index, and weaning weights, nor
were there differences in clinical signs or neoplastic lesions among the treatment groups.
The percentages of animals surviving at the end of the near-field exposure were not
different among the male groups. In females a significant decrease in survival time was
observed for the cage control group.

Anderson V, Joyner KH, Specific absorption rate levels measured in a phantom
head exposed to radio frequency transmissions from analog hand-held mobile
phones. Bioelectromagnetics 16(1):60-69,1995.

Electric fields (E-fields) induced within a phantom head from exposure to three different
advanced mobile phone system (AMPS) hand-held telephones were measured using an
implantable E-field probe. Measurements were taken in the eye nearest the phone and
along a lateral scan through the brain from its centre to the side nearest the phone.
During measurement, the phones were positioned alongside the phantom head as in
typical use and were configured to transmit at maximum power (600 mW nominal). The
specific absorption rate (SAR) was calculated from the in situ E-field measurements,
which varied significantly between phone models and antenna configuration. The SARs
induced in the eye ranged from 0.007 to 0.21 W/kg. Metal-framed spectacles enhanced
SAR levels in the eye by 9-29%. In the brain, maximum levels were recorded at the
measurement point closest to the phone and ranged from 0.12 to 0.83 W/kg. These
SARs are below peak spatial limits recommended in the U.S. and Australian national
standards [IEEE Standards Coordinating Committee 28 (1991): C95.1-1991 and
Standards Australia (1990): AS2772.1-1990] and the IRPA guidelines for safe exposure
to radio frequency (RF) electromagnetic fields [IRPA (1988): Health Phys 54:115-123].
Furthermore, a detailed thermal analysis of the eye indicated only a 0.022 degrees C
maximum steady-state temperature rise in the eye from a uniform SAR loading of 0.21
W/kg. A more approximate thermal analysis in the brain also indicated only a small
maximum temperature rise of 0.034 degrees C for a local SAR loading of 0.83 W/kg.

Anderson V. Comparisons of peak SAR levels in concentric sphere head models of
children and adults for irradiation by a dipole at 900 MHz. Phys Med Biol.
48(20):3263-3275, 2003.

The aim of this study is to examine the scale and significance of differences in peak
specific energy absorption rate (SAR) in the brains of children and adults exposed to
radiofrequency emissions from mobile phones. Estimates were obtained by method of
multipole analysis of a three layered (scalp/cranium/brain) spherical head exposed to a
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nearby 0.4 lambda dipole at 900 MHz. A literature review of head parameters that
influence SAR induction revealed strong indirect evidence based on total body water
content that there are no substantive age-related changes in tissue conductivity after the
first year of life. However, it was also found that the thickness of the ear, scalp and
cranium do decrease on average with decreasing age, though individual variability within
any age group is very high. The model analyses revealed that compared to an average
adult, the peak brain 10 g averaged SAR in mean 4, 8, 12 and 16 year olds (yo) is
increased by a factor of 1.31, 1.23, 1.15 and 1.07, respectively. However, contrary to the
expectations of a recent prominent expert review, the UK Stewart Report, the relatively
small scale of these increases does not warrant any special precautionary measures for
child mobile phone users since: (a) SAR testing protocols as contained in the CENELEC
(2001) standard provide an additional safety margin which ensures that allowable
localized SAR limits are not exceeded in the brain; (b) the maximum worst case brain
temperature rise (approximately 0.13 to 0.14 degrees C for an average 4 yo) in child
users of mobile phones is well within safe levels and normal physiological parameters;
and (c) the range of age average increases in children is less than the expected range of
variation seen within the adult population.

Andersson B, Berg M, Arnetz BB, Melin L, Langlet |, Lidén S. A cognitive-
behavioral treatment of patients suffering from "electric hypersensitivity".
Subjective effects and reactions in a double-blind provocation study. J Occup
Environ Med. 38(8):752-758, 1996.

This study tested psychological treatment of patients with "electric hypersensitivity."
Seventeen patients were randomly assigned to a treatment group or a waiting-list
control group in a pretest-posttest control group design. The patients were also taking
part in double-blind provocation tests before and after the treatment. Subjective
ratings of symptoms were registered and blood samples were taken and analyzed for
"stress-related” variables, such as prolactin, cortisol, dehydroepiandrosterone, and
cholesterol levels. The patients in the experimental group reduced their evaluations of
the disability more than the control group did. This indicates that psychological
treatment may be of value in this disease. However, none of the psychophysiological
measures or the subjective reactions to the provocation test showed any significant
between-group difference. The conclusion from the provocation test is that this group
of alleged hypersensitive patients did not react to the electromagnetic fields.

Andrzejak R, Poreba R, Poreba M, Derkacz A, Skalik R, Gac P, Beck B, Steinmetz-
Beck A, Pilecki W. The influence of the call with a mobile phone on heart rate
variability parameters in healthy volunteers. Ind Health. 46(4):409-417, 2008.

It is possible that electromagnetic field (EMF) generated by mobile phones (MP) may
have an influence on the autonomic nervous system (ANS) and modulates the function of
circulatory system. The aim of the study was to estimate the influence of the call with a
mobile phone on heart rate variability (HRV) in young healthy people. The time and
frequency domain HRV analyses were performed to assess the changes in
sympathovagal balance in a group of 32 healthy students with normal electrocardiogram
(ECG) and echocardiogram at rest. The frequency domain variables were computed:
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ultra low frequency (ULF) power, very low frequency (VLF) power, low frequency (LF)
power, high frequency (HF) power and LF/HF ratio was determined. ECG Holter
monitoring was recorded in standardized conditions: from 08:00 to 09:00 in the morning in
a sitting position, within 20 min periods: before the telephone call (period 1), during the call
with use of mobile phone (period II), and after the telephone call (period IIl). During 20
min call with a mobile phone time domain parameters such as standard deviation of all
normal sinus RR intervals (SDNN [ms]--period I: 73.94+/-25.02, period 1I: 91.63+/-35.99,
period Ill: 75.06+/-27.62; I-11: p<0.05, II-1ll: p<0.05) and standard deviation of the
averaged normal sinus RR intervals for all 5-mm segments (SDANN [ms]--period I:
47.78+/-22.69, period Il: 60.72+/-27.55, period IlI: 47.12+/-23.21; I-1l: p<0.05, lI-1lI:
p<0.05) were significantly increased. As well as very low frequency (VLF [ms2]--period I:
456.62+/-214.13, period Il: 566.84+/-216.99, period llI: 477.43+/-203.94; I-1I: p<0.05), low
frequency (LF [ms(2)]--period I: 607.97+/-201.33, period II: 758.28+/-307.90, period lII:
627.09+/-220.33; I-1l: p<0.01, 1I-11l: p<0.05) and high frequency (HF [ms(2)]--period I:
538.44+/-290.63, period II: 730.31+/-445.78, period Ill: 590.94+/-301.64; I-1I: p<0.05)
components were the highest and the LF/HF ratio (period I: 1.48+/-0.38, period II: 1.16+/-
0.35, period llI: 1.46+/-0.40; I-1I: p<0.05, lI-1lI: p<0.05) was the lowest during a call with a
mobile phone. The tone of the parasympathetic system measured indirectly by analysis of
heart rate variability was increased while sympathetic tone was lowered during the call
with use of a mobile phone. It was shown that the call with a mobile phone may change
the autonomic balance in healthy subjects. Changes in heart rate variability during the call
with a mobile phone could be affected by electromagnetic field but the influence of
speaking cannot be excluded.

Angelone LM, Bit-Babik G, Chou CK. Computational Electromagnetic analysis
in a human head model with EEG electrodes and leads exposed to RF-field
sources at 915 MHz and 1748 MHz. Radiat Res. 174(1):91-100. 2010.

Abstract An electromagnetic analysis of a human head with EEG electrodes and
leads exposed to RF-field sources was performed by means of Finite-Difference
Time-Domain simulations on a 1-mm(3) MRI-based human head model. RF-field
source models included a half-wave dipole, a patch antenna, and a realistic CAD-
based mobile phone at 915 MHz and 1748 MHz. EEG electrodes/leads models
included two configurations of EEG leads, both a standard 10-20 montage with 19
electrodes and a 32-electrode cap, and metallic and high resistive leads. Whole-head
and peak 10-g average SAR showed less than 20% changes with and without leads.
Peak 1-g and 10-g average SARs were below the ICNIRP and IEEE guideline limits.
Conversely, a comprehensive volumetric assessment of changes in the RF field with
and without metallic EEG leads showed an increase of two orders of magnitude in
single-voxel power absorption in the epidermis and a 40-fold increase in the brain
during exposure to the 915 MHz mobile phone. Results varied with the geometry and
conductivity of EEG electrodes/leads. This enhancement confirms the validity of the
question whether any observed effects in studies involving EEG recordings during
RF-field exposure are directly related to the RF fields generated by the source or
indirectly to the RF-field-induced currents due to the presence of conductive EEG
leads.

Anghileri LJ, Mayayo E, Domingo JL, Thouvenot P. Radiofrequency-induced
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carcinogenesis: cellular calcium homeostasis changes as a triggering factor.
InterJ RadBiol. 81(3):205-209, 2005.

The aim was to study the effects of radiofrequency (Rf) in a mice strain characterized by
age-determined carcinogenesis of lymphatic tissues. Mice were treated with a 1 h/week
Rf exposure for 4 months. A group submitted to sham exposure was used as control
animals. The evolution of carcinogenesis was followed up to 18 months. The maximal life
span of control mice was about 24 months. All dead animals were clinically and
histologically examined to give an age-determined comparative quantification of the
evolving carcinogenesis. A radiocalcium tracer method permitted the evaluation of Rf
effects on transmembrane transport of extracellular calcium at 1 and 24 h after exposure.
The determination of induced lipid peroxidation completed this second study. The findings
show that Rf provoked an earlier general lymphocyte cell infiltration, formation of
lymphoblastic ascites and extranodal tumours of different histological types, as well as an
increased early mortality. The results suggest that in Rf-exposed mice, carcinogenesis
may be induced earlier and with different pathological forms than in control animals. The
modifications in cellular calcium homeostasis and the age-determined thymus involution
appear to be important factors involved in this carcinogenesis process.

Anghileri LJ, Mayayo E, Domingo JL. Iron-radiofrequency synergism in
lymphomagenesis. Immunopharmacol Immunotoxicol. 28(1):175-183, 2006.

The parenteral iron administration effects on the acceleration of lymphomagenesis by
radiofrequency exposure were investigated using an animal model that develops
spontaneous lymphomas with ageing. Complementary studies of the in vivo uptake of
59Fe-labeled ferric gluconate and ferric-ATP complex showed differences ob absorption
and excretion between both iron compounds. In vitro assays of their effects on calcium
cellular uptake using a cell model and tissues homogenates showed a molecular
structure-dependence. The current results (mortality, clinical and histopathological
examinations) demonstrated a synergism between radiofrequency and ferric gluconate,
and the increased risk of radiofrequency exposure when it is simultaneous to parenteral
iron administration.

Anghileri LJ, Mayayo E, Domingo JL. Aluminum, calcium ion and radiofrequency
synergism in acceleration of lymphomagenesis. Inmunopharmacol
Immunotoxicol. 31(3):358-362. 2009

This study that was done on lymphomagene-bearing mice indicates a synergism
aluminum-radiofrequency which induces an early increase in mortality that is in
concomitance with lymphoid elements proliferation and infiltration of spleen and liver.
These two last phenomena were assesed by determination of the hypertrophic index
(Growth Index) which is the organ weight to to the body weight ratio, as well as by the
histopathological examination of the organ tissue. The importance of this synergism
appears to be determined by the ionization at the physiological pH of the used aluminum
complexes: much higher with lactate complex than with the citrate one. On the other
hand, this dissociation appears to induce a remarkable acceleration of the mortality and
the lymphoid elements-related hypertrophy of the spleen and liver at early age. Aluminum
complexes are known as modifiers of the intracellular calcium homeostasis, and to verify
if such process could be implicated in this synergism, the effects of calcium chloride were
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assayed, in this case the calcium-overload had no effects in the presence of a workable
cellular control of intracellular calcium homeostasis. This finding support the hypothesis
that ionized aluminum provided by lactate may be implicated in the inhibition of the
buffering and extruding extracellular calcium system.

Anghileri LJ, Mayayo E, Domingo JL, Thouvenot P. Evaluation of health risks
caused by radio frequency accelerated carcinogenesis: the importance of
processes driven by the calcium ion signal. Eur J Cancer Prev. 15(3):191-195, 2006.

The acceleration of carcinogenesis, which was induced either by radio frequency
radiation from a cellular telephone or by the ferric-ATP complex, was similar in a mouse
strain characterized by age-determined carcinogenesis of lymphoid tissues. Organ
hypertrophy, the presence of lymphoid blood and ascites, the development of solid
tumours, and mortality were very different to those found in control animals. These results
emphasize the role of calcium ion signal influx in the activation of oncogenes and the
failure of thymus-determined immune defences.

Anglesio L, Benedetto A, Bonino A, Colla D, Martire F, Saudino Fusette S, d'Amore
G. Population exposure to electromagnetic fields generated by radio base
stations: evaluation of the urban background by using provisional model and
instrumental measurements. Radiat Prot Dosimetry 97(4):355-358, 2001.

Electromagnetic radiation, which is used by broadcasting and mobile telephone systems
to transmit information, permeates the city environment. In order to properly evaluate
population exposure to electromagnetic fields, knowledge of their intensity and spectral
components is necessary. In this study the results of radiofrequency field monitoring
carried out in Torino, a large town located in the north-west of Italy are shown: the
variation of the electromagnetic field strength is evaluated as a function of the height from
the ground, the location in the urban area and the frequency. separating the contributions
of the different sources (broadcasting antennas and radio base stations for mobile
phones). Furthermore, the contribution of the radio base stations is theoretically
evaluated, adding the emissions off all installations situated in Torino and examining the
field strength maps calculated, considering the orography, for different heights. The
theoretical values are also compared with those measured in the frequency range of
mobile telephony emissions.

Aniolczyk H, Electromagnetic field pattern in the environment of GSM base
stations. Int J Occup Med Environ Health 12(1):47-58, 1999.

Three mobile phone systems are used in Poland: analog, operated at the 450 MHz
frequency range, and two digital systems operated at 900 MHz and 1800 MHz. The
GSM--Global System for Mobile Communication meets all relevant requirements, and it is
most widely used throughout the world. According to the mobile phone concept, the
whole communication area is divided into sub-areas (cells) where base stations are
located. The base stations are provided with the transmitter units mounted on free-
standing masts, high chimneys and building roofs, including those of the residential
buildings. The transmitter antennas of the base stations constitute a source of 935-960
EMF radiation. This work analyses the essential characteristics of the base station
antennas from the point of view of radiation intensity. The analysis is based on the results
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of EMF measurements performed by experts of two relevant research institutes. For
inaccessible antennas, the measurements were performed at the accredited laboratory.

Antonopoulos A, Eisenbrandt H, Obe G, Effects of high-frequency electromagnetic
fields on human lymphocytes in vitro. Mutat Res 395(2-3): 209-214, 1997.

Human peripheral lymphocytes were incubated in the presence of high-frequency
electromagnetic fields of 380, 900 and 1800 MHz. The measured endpoints were cell
cycle progression and the frequencies of sister-chromatid exchanges. No differences
between treated and control cultures could be found.

Anttila K. Mycotoxins, fungus and 'electrohypersensitivity'. Med Hypotheses.
55(3):208-214, 2000.

‘Electrohypersensitivity' is often explained as a psychological syndrome. Our modern
environment contains a lot of different substances and some of them are toxic.
Mycotoxins are types of toxins that are biologically very active and that affect living
organisms. Mycotoxins and fungi capable of producing toxins have been detected in
ventilation systems, water damage and in foodstuff. Many of those displaying
symptoms caused by electromagnetic fields have fungus infections or have been
living in fungus-contaminated environments for long periods. In animal studies
mycotoxins have shown the same effects as those seen in the
‘electrohypersensitivity' syndrome. Phototoxic reactions are well known in veterinary
medicine and in medical science, so the question is whether the
‘electrohypersensitivity' syndrome is caused by 'phototoxic' reactions?

Apollonio F, D'Inzeo G, Tarricone L. Energy evaluation of mw effects on Ach
receptor channels with parallel computing Electromag. Biol. Med. 19:69-79,
2000.

We present an evaluation of the effects of microwave fields on the acetylcholine
(ACh) receptor channel, based on energy issues. The channel is considered a
stochastic automaton, flipping randomly from one state to another, and the incident
field modifies transitions among the states. The observation of some appropriate
biochemical parameters demonstrates that microwave fields cause conformational
changes in the receptor site. An energetic mapping of ACh conformational changes is
also achieved, clearing the ground for future development of this research in the field
of molecular simulations.

Arai N, Enomoto H, Okabe S, Yuasa K, Kamimura Y, Ugawa Y. Thirty minutes
mobile phone use has no short-term adverse effects on central auditory pathways.
Clin Neurophysiol. 114(8):1390-1394, 2003.

OBJECTIVE: To investigate whether pulsed high-frequency electromagnetic field (pulsed
EM field) emitted by a mobile phone for 30 min has short-term adverse effects on the
human central auditory system.METHODS: We studied the auditory brainstem response
(ABR), the ABR recovery function and middle latency response (MLR) before and after
using a mobile phone for 30 min in 15 normal hearing volunteers.RESULTS: None of the
3 measures were affected by exposure to pulsed EM field emitted by a mobile phone for
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30 min.CONCLUSIONS: Based on the ABR and MLR methods utilized in the study, we
conclude that 30 min mobile phone use has no short-term adverse effects on the human
auditory system.

Aran JM, Carrere N, Chalan Y, Dulou PE, Larrieu S, Letenneur L, Veyret B, Dulon D.
Effects of exposure of the ear to GSM microwaves: in vivo and in vitro
experimental studies. Int J Audiol. 43(9):545-554, 2004.

The effects of mobile phone (GSM) microwaves on the ears of guinea pigs were
investigated in two in vivo experiments and one in vitro experiment. In the first
experiment, three groups of eight guinea pigs had their left ear exposed for 1 h/day, 5
days/week, for 2 months, to GSM microwaves (900 MHz. GSM modulated) at specific
absorption rates (SARs) of 1, 2 and 4 W/kg respectively, and a fourth group was sham-
exposed. Distortion-product otoacoustic emissions (DPOAES) were measured for each
ear before exposure, at the end of the 2-month exposure period, and 2 months later. In
the second experiment, the same protocol was applied to eight sham-exposed and 16
exposed guinea pigs at 4W/kg, but the auditory brainstem response (ABR) thresholds
were monitored. Repeated-measures ANOVA showed no difference in DPOAE
amplitudes or in ABR thresholds between the exposed and non-exposed ears and
between the sham-exposed and exposed groups In the course of the second experiment,
acute effects were also investigated by measuring once, in all animals, ABR thresholds
just before and just after the 1-h exposure: no statistically significant difference was
observed. In vitro, the two organs of Corti (OCs) of newborn rats (n=15) were isolated and
placed in culture. For each animal, one OC was exposed for 24-48 h to 1 W/kg GSM
microwaves, and the other was sham-exposed. After 2-3 days of culture, all OCs were
observed under light microscopy. They all appeared normal to naive observers at this
stage of development. These results provided no evidence that microwave radiation, at
the levels produced by mobile phones, caused damage to the inner ear or the auditory
pathways in our experimental animals.

Arbabi-Kalati F, Salimi S, Vaziry-Rabiee A, Noraeei M. Effect of mobile phone usage
time on total antioxidant capacity of saliva and salivary immunoglobulin a. Iran J
Public Health. 43(4):480-484, 2014.

BACKGROUND: Nowadays mobile phone is very popular, causing concern about the
effect it has on people's health. Parotid salivary glands are in close contact to cell phone
while talking with the phone and the possibility of being affected by them. Limited studies
have evaluated the effect of cell phone use on the secretions of these glands; so this
study was designed to investigate the effects of duration of mobile phone use on the total
antioxidant capacity of saliva. METHODS: Unstimulated saliva from 105 volunteers
without oral lesions collected. The volunteers based on daily usage of mobile phones
were divided into three groups then total antioxidant capacity of saliva was measured by
Ferric Reducing Ability of Plasma (FRAP) method. Data were analyzed by SPSS
software version 19. ANOVA was used to compare 3 groups and post-hoc Tukey test to
compare between two groups. RESULTS: Average total antioxidant capacities of saliva in
3 groups were 657.91 pmol/lit, 726.77 pm/lit and 560.17 pmol/lit, respectively. The two
groups had statistically significant different (P = 0.039). CONCLUSION: Over an hour
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talking with a cell phone decreases total antioxidant capacity of saliva in comparison with
talking less than twenty minutes.

Ardoino L, Barbieri E, Vecchia P. Determinants of exposure to electromagnetic
fields from mobile phones. Radiat Prot Dosimetry. 111(4):403-406, 2004.

In actual conditions of use, the power radiated from cellular phones changes during
conversation depending on several factors. Upon request from the radio base station
(RBS), the phone in fact, reduces, its power to a level that is deemed optimum for the
quality of conversation. In this study, special phones, which had been modified to allow
the continuous logging of power emitted during the calls have been used. Off-line
processing of recorded data allowed the analysis of the behaviour of mobile phones
under real-use conditions. Further data recorded by operators at selected base stations
were used for the purposes of comparison and checking of the effectiveness of the
experimental method. The results indicate a high proportion of use of the highest power
levels, under any circumstance. Such behaviour is mainly due to frequent handovers
requested by the control software to optimise the communication traffic.

Arendash GW, Sanchez-Ramos J, Mori T, Mamcarz M, Lin X, Runfeldt M, Wang L,
Zhang G, Sava V, Tan J, Cao C. Electromagnetic field treatment protects against
and reverses cognitive impairment in Alzheimer's disease mice. J Alzheimers Dis.
19(1):191-210, 2010.

Despite numerous studies, there is no definitive evidence that high-frequency
electromagnetic field (EMF) exposure is a risk to human health. To the contrary, this
report presents the first evidence that long-term EMF exposure directly associated
with cell phone use (918 MHz; 0.25 w/kg) provides cognitive benefits. Both cognitive-
protective and cognitive-enhancing effects of EMF exposure were discovered for both
normal mice and transgenic mice destined to develop Alzheimer's-like cognitive
impairment. The cognitive interference task utilized in this study was designed from,
and measure-for-measure analogous to, a human cognitive interference task. In
Alzheimer's disease mice, long-term EMF exposure reduced brain amyloid-beta
(Abeta) deposition through Abeta anti-aggregation actions and increased brain
temperature during exposure periods. Several inter-related mechanisms of EMF
action are proposed, including increased Abeta clearance from the brains of
Alzheimer's disease mice, increased neuronal activity, and increased cerebral blood
flow. Although caution should be taken in extrapolating these mouse studies to
humans, we conclude that EMF exposure may represent a non-invasive, non-
pharmacologic therapeutic against Alzheimer's disease and an effective memory-
enhancing approach in general.

Arendash GW, Mori T, Dorsey M, Gonzalez R, Tajiri N, Borlongan C.
Electromagnetic Treatment to Old Alzheimer's Mice Reverses B-Amyloid
Deposition, Modifies Cerebral Blood Flow, and Provides Selected Cognitive
Benefit. PLoS One. 7(4):e35751, 2012.

Few studies have investigated physiologic and cognitive effects of "long-term”
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electromagnetic field (EMF) exposure in humans or animals. Our recent studies have
provided initial insight into the long-term impact of adulthood EMF exposure (GSM,
pulsed/modulated, 918 MHz, 0.25-1.05 W/kg) by showing 6+ months of daily EMF
treatment protects against or reverses cognitive impairment in Alzheimer's transgenic
(Tg) mice, while even having cognitive benefit to normal mice. Mechanistically, EMF-
induced cognitive benefits involve suppression of brain B-amyloid (AB)
aggregation/deposition in Tg mice and brain mitochondrial enhancement in both Tg
and normal mice. The present study extends this work by showing that daily EMF
treatment given to very old (21-27 month) Tg mice over a 2-month period reverses
their very advanced brain AR aggregation/deposition. These very old Tg mice and
their normal littermates together showed an increase in general memory function in
the Y-maze task, although not in more complex tasks. Measurement of both body
and brain temperature at intervals during the 2-month EMF treatment, as well as in a
separate group of Tg mice during a 12-day treatment period, revealed no appreciable
increases in brain temperature (and no/slight increases in body temperature) during
EMF "ON" periods. Thus, the neuropathologic/cognitive benefits of EMF treatment
occur without brain hyperthermia. Finally, regional cerebral blood flow in cerebral
cortex was determined to be reduced in both Tg and normal mice after 2 months of
EMF treatment, most probably through cerebrovascular constriction induced by
freed/disaggregated AB (Tg mice) and slight body hyperthermia during "ON" periods.
These results demonstrate that long-term EMF treatment can provide general
cognitive benefit to very old Alzheimer's Tg mice and normal mice, as well as reversal
of advanced AB neuropathology in Tg mice without brain heating. Results further
underscore the potential for EMF treatment against AD.

Arns M, Van Luijtelaar G, Sumich A, Hamilton R, Gordon E.
Electroencephalographic, personality, and executive function measures
associated with frequent mobile phone use. Int J Neurosci. 117(9):1341-1360,
2007.

The present study employs standardized data acquired from the Brain Resource
International Database to study the relationship between mobile phone usage,
personality, and brain function (n = 300). Based on the frequency and duration of
mobile phone usage, three groups were formed. The findings suggest a subtle
slowing of brain activity related to mobile phone use that is not explained by
differences in personality. These changes are still within normal physiological ranges.
Better executive function in mobile phone users may reflect more focused attention,
possibly associated with a cognitive training effect (i.e., frequently making phone calls
in distracting places), rather than a direct effect of mobile phone use on cognition.

Aslan A, ikinci A, Bas O, Sinmez OF, Kaya H, Odaci E. Long-term exposure to a

continuous 900 MHz electromagnetic field disrupts cerebellar morphology in
young adult male rats. Biotech Histochem. 92(5):324-330, 2017.
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The pathological effects of exposure to an electromagnetic field (EMF) during childhood
and adolescence may be greater than those from exposure during adulthood. We
investigated possible pathological changes in the cerebellum of adolescent rats exposed
to 900 MHz EMF daily for 25 days. We used three groups of six 21-day-old male rats as
follows: unexposed control group (Non-EG), sham-exposed group (Sham-EG) and an
EMF-exposed group (EMF-EG). EMF-EG rats were exposed to EMF in an EMF cage for
1 h daily from postnatal days 21 through 46. Sham-EG rats were placed in the EMF cage
for 1 h daily, but were not subjected to EMF. No procedures were performed on the Non-
EG rats. The cerebellums of all animals were removed on postnatal day 47, sectioned
and stained with cresyl violet for histopathological and stereological analyses. We found
significantly fewer Purkinje cells in the EMF-EG group than in the Non-EG and Sham-EG
groups. Histopathological evaluation revealed alteration of normal Purkinje cell
arrangement and pathological changes including intense staining of neuron cytoplasm in
the EMF-EG group. We found that exposure to continuous 900 MHz EMF for 1 h/day
during adolescence can disrupt cerebellar morphology and reduce the number of Purkinje
cells in adolescent rats.

Astrain |, Bernaus J, Claverol J, Escobar A, Godoy P. [Prevalence of mobile
phone use while driving vehicles] Gac Sanit 17(1):66-69, 2003. [Article in
Spanish]

Objective: To estimate the prevalence of mobile telephone use while driving vehicles
in the city of Lleida (Spain).Methods: A random sample of 1536 cars passing through
six intersections regulated by traffic lights in Lleida were selected (three with urban
traffic and three with interurban traffic). Cyclists, motorcyclists and driving school cars
were excluded. The variables studied were mobile telephone use, age, (18-40; 41-60;
>61), sex, the presence of passengers, type of intersection (urban traffic/interurban
traffic), day of the week (working day/weekend or holiday) and hour of the day (rush
hour/non-rush hour). The prevalence of mobile telephone use was calculated in
percentages with a 95% CI. The relationship among the dependent variable (mobile
telephone use) and the other independent variables was studied using odds radios
(OR) and 95% CI.Results: A total of 1536 direct observations were made and mobile
telephone use was detected in 50 drivers. The prevalence was 3.3 (95% Cl, 2.4-4.3).
The prevalence was higher in men (OR = 2.2; 95% ClI, 1.0-5.7), in drivers aged more
than 60 years old (OR = 2.2; 95% ClI, 0.5-8,4) and in those aged 18-40 years old (OR
=1.5; 95% CI, 0.8-3.0), in unaccompanied drivers (OR = 3.0; 95% ClI, 1.5-6.3), in
urban intersections (OR = 2.7; 95% CI, 1.2-5.9), on workdays (OR = 2.0; 95% ClI, 0.9-
4.4) and at the rush hour (OR =1.4; 95% ClI, 0.8-2.4).Conclusions: The prevalence of
mobile telephone use while driving vehicles can be considered high, because of the
increase in car accidents. The profile of drivers using mobile telephones corresponds
to men aged 18-40 years or more than 61 years, in urban intersections, without
passengers, during workdays and at the rush hour. We recommend the
implementation of measures to decrease the use of mobile telephones while driving.

Asbridge M, Brubacher JR, Chan H.Cell phone use and traffic crash risk: a
culpability analysis.Int J Epidemiol. 2012 Nov 18. [Epub ahead of print]
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BACKGROUND: The use of a cell phone or communication device while driving is illegal
in many jurisdictions, yet evidence evaluating the crash risk associated with cell phone
use in naturalistic settings is limited. This article aims to determine whether cell phone use
while driving increases motor vehicle crash culpability. METHOD: Drivers involved in
crashes where police reported cell phone use (n = 312) and propensity matched drivers
(age, sex, suspect alcohol/drug impairment, crash type, date, time of day, geographical
location) without cell phone use (n = 936) were drawn from Insurance Corporation of
British Columbia Traffic Accident System data. A standardized scoring tool, modified to
account for Canadian driving conditions, was used to determine crash culpability from
police reports on all drivers from the crashes. The association between crash culpability
and cell phone use was determined, with additional subgroup analyses based on crash
severity, driver characteristics and type of licence. RESULTS: A comparison of crashes
with vs without cell phones revealed an odds ratio of 1.70 (95% confidence interval 1.22-
2.36; P = 0.002). This association was consistent after adjustment for matching variables
and other covariates. Subgroup analyses demonstrated an association for male drivers,
unimpaired drivers, injured and non-injured drivers, and for drivers aged between 26 and
65 years. CONCLUSIONS: Crash culpability was found to be significantly associated
with cell phone use by drivers, increasing the odds of a culpable crash by 70% compared
with drivers who did not use a cell phone. This increased risk was particularly high for
middle-aged drivers.

Aslan A, Kirdemir V, Kocak A, Atay T, Baydar ML, Ozerdemoglu RA, Aydogan NH.
Effect of 1800 MHz Electromagnetic Radiation Emitted from Cellular Phones on
Fracture Healing. Arch Med Res. 2014 Feb 4. pii: S0188-4409(14)00007-1. doi:
10.1016/j.arcmed.2014.01.006. [Epub ahead of print]

BACKGROUND AND AIMS: In this study, we aimed to investigate whether 1800 MHz
frequency electromagnetic radiation (EMRs) have an effect on bone healing. METHODS:
A total of 30 Wistar albino rats were divided into two equal groups. Fractures were
created in the right tibias of all rats; next, intramedullary fixations with K-wire were
performed. A control group (Group I) was kept under the same experimental conditions
except without EMF exposure. Rats in Group Il were exposed to an 1800 MHz frequency
EMF for 30 min a day for 5 days a week. Next, radiological, mechanical, and histological
examinations were performed to evaluate tibial fracture healing. RESULTS: Radiological,
histological and mechanical scores were not significantly different between groups
(respectively, p = 0.114, p =0.184 and p = 0.083), and all of these scores were lower
than those of the controls. CONCLUSIONS: EMR at 1800 MHz frequency emitted from
cellular phones has no effect on bone fracture healing.

Atasoy HI, Gunal MY, Atasoy P, Elgun S, Bugdayci G. Immunohistopathologic
demonstration of deleterious effects on growing rat testes of radiofrequency
waves emitted from conventional Wi-Fi devices. J Pediatr Urol. 9(2):223-229, 2013.

OBJECTIVE: To investigate effects on rat testes of radiofrequency radiation emitted from
indoor Wi-Fi Internet access devices using 802.11.g wireless standards. METHODS: Ten
Wistar albino male rats were divided into experimental and control groups, with five rats
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per group. Standard wireless gateways communicating at 2.437 GHz were used as
radiofrequency wave sources. The experimental group was exposed to radiofrequency
energy for 24 h a day for 20 weeks. The rats were sacrificed at the end of the study.
Intracardiac blood was sampled for serum 8-hydroxy-2'-deoxyguanosine levels. Testes
were removed and examined histologically and immunohistochemically. Testis tissues
were analyzed for malondialdehyde levels and prooxidant-antioxidant enzyme activities.
RESULTS: We observed significant increases in serum 8-hydroxy-2'-deoxyguanosine
levels and 8-hydroxyguanosine staining in the testes of the experimental group indicating
DNA damage due to exposure (p < 0.05). We also found decreased levels of catalase
and glutathione peroxidase activity in the experimental group, which may have been due
to radiofrequency effects on enzyme activity (p < 0.05). CONCLUSIONS: These findings
raise questions about the safety of radiofrequency exposure from Wi-Fi Internet access
devices for growing organisms of reproductive age, with a potential effect on both fertility
and the integrity of germ cells.

Atay T, Aksoy BA, Aydogan NH, Baydar ML, Yildiz M, Ozdemir R. Effect of
electromagnetic field induced by radio frequency waves at 900 to 1800 MHz on
bone mineral density of iliac bone wings. J Craniofac Surg. 20(5):1556-1560, 2009.

OBJECTIVE: Telecommunication has gained a different meaning in daily life with the
introduction of the mobile phone system. However, electromagnetic pollution has
increased in parallel to this improvement. In this study, we aimed to investigate the effects
of electromagnetic waves emitted from cellular phones operating at a frequency of 900 to
1800 MHz on the bone mineral density of the human iliac bone wings, which are the most
common carriage sites for mobile phones. MATERIALS AND METHODS: A total of 150
male volunteer participants were included in this study. The mean age was 31.85 years,
and the age range was between 21 and 57 years. The participants were separated into 2
groups based on as follows: iliac side exposed to electromagnetic wave (group 1) and
unexposed side (group 2). Of the total number of participants, 122 were carrying their
phones on their right iliac wings, whereas 28 were carrying their phones on their left iliac
wings. The mean daily carriage duration was 14.7 hours (between 12 and 20 h), and the
mean duration for cellular phone use was 6.2 years (between 4 and 9 yr). Mineral bone
density was measured using dual-energy x-ray absorptiometry in the right and the left iliac
wings of all the participants. The SPSS 15 software (SPSS Inc, Chicago, IL) was used for
statistical analysis. In the comparison of the 2 sides, Student t test was performed and P
< 0.05 was considered significant. RESULTS: The mean dual-energy x-ray
absorptiometry values measured from group 1 were slightly lower than those from group
2, but there was no statistically significant difference between the groups (P > 0.05). In
addition, the mean values of group 1 were not as low as those measured in osteopeny or
osteoporosis cases. CONCLUSIONS: Current data may suggest that taking into
consideration cellular phone use when iliac bone graft is necessary in clinical practice
would constitute an important factor for more favorable outcomes.

Atchley P, Dressel J. Conversation limits the functional field of view. Hum Factors.
46(4):664-673, 2004.

The purpose of these two experiments is to investigate one possible mechanism that
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might account for an increase in crash risk with in-car phone use: a reduction in the
functional field of view. In two between-subjects experiments, college undergraduates
performed a task designed to measure the functional field of view in isolation and while
performing a hands-free conversational task. In both experiments, the addition of the
conversational task led to large reductions in the functional field of view. Because similar
reductions have been shown to increase crash risk, reductions in the functional field of
view by conversation may be an important mechanism involved in increased risk for
crashes with in-car phone use. Actual or potential applications of this research include
improving driver performance.

Ath Sekeroglu Z, Akar A, Sekeroglu V. Evaluation of the cytogenotoxic damage in
immature and mature rats exposed to 900 MHz radio frequency electromagnetic
fields. Int J Radiat Biol. 2013 May 29. [Epub ahead of print]

Abstract Purpose: One of the most important issues regarding radio frequency
electromagnetic fields (RF-EMF) is their effect on genetic material. Therefore, we
investigated the cytogenotoxic effects of 900 MHz radio frequency electromagnetic
fields (RF-EMF) and the effect of a recovery period after exposure to RF-EMF on
bone marrow cells of immature and mature rats. Materials and methods: The
immature and mature rats in treatment groups were exposed to RF-EMF for 2 h/day
for 45 days. Average electrical field values for immature and mature rats were
28.1+4.8 V/m and 20.0£3.2 V/m, respectively. Whole-body specific absorption rate
(SAR) values for immature and mature rats were in the range of 0.38-0.78 W/kg, and
0.31-0.52 W/kg during the 45 days, respectively. Two recovery groups were kept for
15 days after RF-EMF exposure. Results: Significant differences were observed in
chromosome aberrations (CA), micronucleus (MN) frequency, mitotic index (MlI) and
ratio of polychromatic erythrocytes (PCE) in all treatment and recovery groups. The
cytogenotoxic damage in immature rats was statistically higher than the mature rats.
The recovery period did not reduce the damage to the same extent as the
corresponding control groups. Conclusions: The exposure of RF-EMF leads to
cytotoxic and genotoxic damage in immature and mature rats. More sensitive studies
are required to elucidate the possible carcinogenic risk of EMF exposure in humans,
especially children.

Augner C, Florian M, Pauser G, Oberfeld G, Hacker GW. GSM base stations: Short-
term effects on well-being. Bioelectromagnetics. 30:73-80, 2009.

The purpose of this study was to examine the effects of short-term GSM (Global System
for Mobile Communications) cellular phone base station RF-EMF (radiofrequency
electromagnetic fields) exposure on psychological symptoms (good mood, alertness,
calmness) as measured by a standardized well-being questionnaire. Fifty-seven
participants were selected and randomly assigned to one of three different exposure
scenarios. Each of those scenarios subjected participants to five 50-min exposure
sessions, with only the first four relevant for the study of psychological symptoms. Three
exposure levels were created by shielding devices in a field laboratory, which could be
installed or removed during the breaks between sessions such that double-blinded
conditions prevailed. The overall median power flux densities were 5.2 microwW/m(2)

43


http://www.ncbi.nlm.nih.gov/pubmed?term=Atl%C4%B1%20%C5%9Eekero%C4%9Flu%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23718180
http://www.ncbi.nlm.nih.gov/pubmed?term=Akar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23718180
http://www.ncbi.nlm.nih.gov/pubmed?term=Sekero%C4%9Flu%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23718180
http://www.ncbi.nlm.nih.gov/pubmed/23718180
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Augner%20C%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Florian%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Pauser%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Oberfeld%20G%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=Search&Term=%22Hacker%20GW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DiscoveryPanel.Pubmed_RVAbstractPlus
javascript:AL_get(this,%20'jour',%20'Bioelectromagnetics.');

during "low," 153.6 microw/m(2) during "medium," and 2126.8 microWw/m(2) during "high"
exposure sessions. For scenario HM and MH, the first and third sessions were "low"
exposure. The second session was "high" and the fourth was "medium" in scenario HM,;
and vice versa for scenario MH. Scenario LL had four successive "low" exposure
sessions constituting the reference condition. Participants in scenarios HM and MH (high
and medium exposure) were significantly calmer during those sessions than participants
in scenario LL (low exposure throughout) (P = 0.042). However, no significant differences
between exposure scenarios in the "good mood" or "alertness” factors were obtained. We
conclude that short-term exposure to GSM base station signals may have an impact on
well-being by reducing psychological arousal.

Augner C, Hacker GW. Are people living next to mobile phone base stations
more strained? Relationship of health concerns, self-estimated distance to
base station, and psychological parameters. Indian J Occup Environ Med.
13(3):141-145, 2009.

BACKGROUND AND AIMS: Coeval with the expansion of mobile phone technology
and the associated obvious presence of mobile phone base stations, some people
living close to these masts reported symptoms they attributed to electromagnetic
fields (EMF). Public and scientific discussions arose with regard to whether these
symptoms were due to EMF or were nocebo effects. The aim of this study was to find
out if people who believe that they live close to base stations show psychological or
psychobiological differences that would indicate more strain or stress. Furthermore,
we wanted to detect the relevant connections linking self-estimated distance between
home and the next mobile phone base station (DBS), daily use of mobile phone
(MPU), EMF-health concerns, electromagnetic hypersensitivity, and psychological
strain parameters. DESIGN, MATERIALS AND METHODS: Fifty-seven participants
completed standardized and non-standardized questionnaires that focused on the
relevant parameters. In addition, saliva samples were used as an indication to
determine the psychobiological strain by concentration of alpha-amylase, cortisol,
immunoglobulin A (IgA), and substance P. RESULTS: Self-declared base station
neighbors (DBS </= 100 meters) had significantly higher concentrations of alpha-
amylase in their saliva, higher rates in symptom checklist subscales (SCL)
somatization, obsessive-compulsive, anxiety, phobic anxiety, and global strain index
PST (Positive Symptom Total). There were no differences in EMF-related health
concern scales. CONCLUSIONS: We conclude that self-declared base station
neighbors are more strained than others. EMF-related health concerns cannot
explain these findings. Further research should identify if actual EMF exposure or
other factors are responsible for these results.

Augner C, Hacker GW, Oberfeld G, Florian M, Hitzl W, Hutter J, Pauser G.
Effects of Exposure to GSM mobile phone base station signals on salivary
cortisol, alpha-amylase, and Immunoglobulin A. Biomed Environ Sci. 23(3):199-
207, 2010.

OBJECTIVE: The present study aimed to test whether exposure to radiofrequency
electromagnetic fields (RF-EMF) emitted by mobile phone base stations may have
effects on salivary alpha-amylase, immunoglobulin A (IgA), and cortisol levels.
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METHODS: Fifty seven participants were randomly allocated to one of three different
experimental scenarios (22 participants to scenario 1, 26 to scenario 2, and 9 to
scenario 3). Each participant went through five 50-minute exposure sessions. The
main RF-EMF source was a GSM-900-MHz antenna located at the outer wall of the
building. In scenarios 1 and 2, the first, third, and fifth sessions were "low" (median
power flux density 5.2 muw/m(2)) exposure. The second session was "high" (2126.8
muW/m(2)), and the fourth session was "medium" (153.6 muW/m(2)) in scenario 1,
and vice versa in scenario 2. Scenario 3 had four "low" exposure conditions, followed
by a "high" exposure condition. Biomedical parameters were collecte