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Summary: The aim of the study was to investigate the effects of electromagnetic fields (EMF) to whole protein, neuron
specific enolase (NSE), myelin basic protein (MBP) profiles and nitric oxide levels in rat brains. In addition, serum NSE was also
determined. For this aim, 33 rats with 2-days-old age were divided into three groups. The rats in control group were kept in the
normal conditions with no exposure of EMF. Group 2 and 3 were exposed to 900 and 1800MHz EMF respectively for 2 h/day for 90
days at the same time and everyday in the piecage restrainer. At the end of the exposure period, the brains of rats were excluded and
splitted up to two parts (right and left), horizontally. The brain parts of same groups were mixed, homogenized and sonicated. The
protein concentrations were equalized to 40 mg/ml with spectrophotometer. The protein profiles were determined for sizes and
densities of bands with SDS-PAGE. NSE and MBP profiles were detected with western blot technique. Nitric oxide levels were
determined by using ELISA test kit. The sizes of protein bands were detected as being same but the densities were found as variable
into the groups for all parameters. The protein band, MBP and NSE densities of brains of rats were defined as increased in group 2,
but decreased in group 3 when compared with control group. Also, there was no difference seen in right and left parts of brains in all
groups. NSE in serum was determined to be higher in group 3 than the group 2 and control. Nitric oxide levels in the right and left
brain parts were 224.09+20.32 pM/mL and 207.43+24.19 uM/mL in control group, 253.8+33.58 uM/mL and 336.9+24.47 pM/mL in
group 2, 237.87+36.30 uM/mL and 281.53+36.75 pM/mL in group 3, respectively. The difference of nitric oxide levels among the
groups was found as not significant (P>0.05). The results of this study may lighten the future and advance studies about the risks of
the cellular and digital communication handsets against brain used by the general public.
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Elektromanyetik alanin rat beyin total protein, myelin basic protein ve neuron spesifik enolaz
profilleri ile nitric oksit diizeylerine etkisi

Ozet: Bu alisma elektromanyetik alan (EMF) uygulanmis olan ratlarin beyin bdlgelerindeki total protein, myelin basic
protein (MBP) ve neuron spesifik enolaz (NSE) profilleri ile nitrik oksit diizeylerinin karsilagtirmali olarak incelenmesi amactyla
gerceklestirilmistir. Bu amagla 33 adet 2 giinliik rat kullanilmis ve ratlar 3 grup olarak bdliinmiistiir. Kontrol grubundaki ratlara EMF
uygulanmamistir. Grup 2°de bulunan ratlara 900 ve Grup 3’tekilere de 1800MHz EMF uygulanmustir. Deney siiresi sonunda beyin
bolgeleri dikey olarak sag ve sol parcalara ayrilmistir. Ayni grupta bulunan ratlara ait sag ve sol beyin pargalari ayri ayri
karistirilmigtir. Bu karisimlar homojenize edildikten sonra sonike edilmiglerdir. Protein konsantrasyonlart spektrofotometrik olarak
40 mg/ml olmak iizere esitlenmistir. Total protein profilleri bant biiyiikliikleri ve yogunluklart yoniinden SDS-PAGE yontemiyle
incelenmistir. NSE ve MBP profilleri western blot teknigi ile belirlenmistir. Nitrik oksit (NO) diizeyleri ise ELISA ile dl¢iilmiistiir.
Protein profilinin tim gruplarda bant biiyiikliikleri yoniinden ayni oldugu fakat yogunluklarinin degiskenlik gosterdigi goriilmistiir.
Protein bant, MBP ve NSE yogunluklar1 kontrol grubu ile karsilagtirildigi zaman grup 2’de artmis ve grup 3’te ise azalmis oldugu
gorillmiistiir. NSE profili grup 3°te digerlerine gore daha fazla bulunmustur. NO diizeyleri de sirasiyla sag ve sol beyin bolgelerinde
kontrol grubunda 224.09+20.32 uM/mL ve 207.43+24.19 uM/mL, grup 2’de 253.8+£33.58 uM/mL ve 336.9+24.47 uM/mL, grup
3°te237.87436.30 uM/mL ve 281.53+£36.75 uM/mL olarak hesaplanmistir. Bu sonuglarin, halk arasinda siklikla kullanilmakta olan
ve EMF yayan iletisim araglarinin beyin lizerine etkileri hakkinda gelecekte yapilacak olan ¢alismalara 151k tutacagi diisiiniilmektedir.

Anabhtar sozciikler: Elektromanyetik alan, myelin basic protein, neuron spesifik enolaz, nitrik oksit, rat.

Introduction source), high voltage currents, base stations, and other
There is a widespread use of wireless phones sources of radiofrequency such as WiFi and bluetooth
(DECT), cellular phones (GSM), wireless local networks devices, all of which have come to be an integral part of

(WLAN), mobile phones (Electro Magnetic Field modern life all around the world. Because of the longer
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and increased exposure to the electromagnetic field
produced by these sources, the levels of environmental
electromagnetic radiation also have been increased (17).
GSM base stations produce electromagnetic fields at high
frequencies in the 900 and 1800 MHZ range (8, 17). It is
suggested that high-frequency electromagnetic field (HF
EMF) causes biological tissues to heat up since they
absorb the radiation energy (4). Being held close to ears
and head during use, brain is especially exposed to high
specific absorption ratio (SAR) and electromagnetic field
(EMF) because of the antenna of cellular phones.
Possible side effects of the EMF produced by cellular
phones on the human meningeal tissue, brain and
nervous system became an interesting topic for many
researchers and led them to conduct studies on the
subject (7, 12). There have been many studies on the
effects of EMF in the fields of epidemiology, cellular
biology and toxicology; however, the possible effects of
EMFs on the human central nervous system are still a
moot question (8, 19).

Neuron-specific enolase (NSE) is a soluble glycolytic
pathway enzyme of dimer protein enolase in neuron form
(2-phospho-D-glycerate hydrolase) and plays a role in
neuronal differentiation (22). NSE was first identified in
brain tissue before it was identified in neuroendocrine
cells and tumors (3). It is suggested that NSE neurons are
present in all cells originating from neuroendocrine
tissues, and that it could thus be used as a marker (14).

Myelin basic protein (MBP) is localized in myelin
of central nervous system (CNS), in the elements that
produce myelin, and in oligodentrocytes and plays a role
in the process of myelinization as a structural element (6).

Nitric oxide (NO), which is a vital biological
molecule for the central nervous system, was first
identified in 1988 (5). NO performs many important
functions in the brain including working as a
neurotransmitter, scavenging of reactive oxygen species,
regulating cerebral blood flow and inflammations (15).
NO could release cytotoxic factors like macrophage and
active microglia. It can also lead to mitochondrial
dysfunction and contribute to excitatory aminoacide-
based neuronal damage, axonal loss, oligodendrocyte
damage, neurodegeneration and cell death (26).

This study aimed to identify the total protein profile
of both right and left hemispheres and to examine the
changes in MBP, NSE protein profiles and nitric oxide
after exposure to an electromagnetic field of 900 and
1800 MHZ.

Materials and Methods
Experimental animals: The animal material of study
was 33 male rats which were 2 days-old-age. Rats were
obtained from the Center of Medicinal and Surgical
Research, Ondokuz Mayis University, and an ethical
approval for the study was received from the Laboratory

Animals Local Ethical Committe of Ondokuz Mayis
University, Samsun. The animals were housed in
standard laboratory conditions on a timer-controlled, 12-
hour light/12-hour dark cycle, temperatures of 20+1°C
and a relative humidity of 55%. The animals were given
ad libitum feed and water. Group 1(control group, n=11)
was kept in the normal condition of the laboratory, with
no exposure EMF. Group 2 (n=11) was exposed to 900
MHz EMF and group 3 (n=11) was exposed to 1800
MHz EMF 2h/day for 90 days at the same time. Group 2
and 3 were subjected to EMF in different rooms.

EMF and exposure system: In this study, the
exposure of EMF was planned as described by Aydin and
Akar (2). The radiofrequency was originated from
Everest GSM Simulators (Model: 900CW4 and
1800CW2, Turkey). 900 MHz GSM Simulator had 850-
950 MHz band interval, 4W maximum output power, 2
RF outputting canal and circular polarization high gain
specification equal to mobile phone antenna. For 1800
MHz GSM simulator had 1750-1850 MHz band interval,
2 W maximum output power, 2 RF outputting canal and
circular polarization high gain specification equal to
mobile phone antenna. To investigate the reflections and
background noises in this media, a spectrum analyzer/
satellite receiver (Promax (MC-877C, Barcelona/Spain)
and field meter (Holaday (HI-4417, MN/USA) were used
before the experiment. During exposure of group 2 and 3,
EMF measurements were carried out by utilizing Portable
RF Survey System, Holaday (HI-4417, MN/USA) with
its standard probe as well. The probe which can perform
measurements at 100kHz-3GHz frequency range and 0.3-
300V/m interval is able to pick and get a vector sum on
the X, Y and Z axis. During exposure, to apply equal
distribution of electrical area, monopole antennas of
exposure systems in different rooms were placed in the
middle point of the plexiglass pie cage restrainer and
whole body of rats were fixed as possible as the closest
position to monopole antenna (because of rats moving,
approximately 2-6 cm for 90 days). To reduce stress of
rats, air holes of 1 cm diameter at the top of plexiglass
pie cage restrainer were formed. Monopole antenna
heights were approximately 15 cm. In order to static
grounding, galvanize with 1mm thick was placed at the
bottom of the restrainer. Output power for group 2 is set
as 2 W and 1 W for group 3 during exposure of rats.

Brain tissue sample preparation: After 90 days of
trial, the animals were sacrificed under general
anesthesia, and their brains were horizontally divided
into two pieces. The same animals were used to
determine the NO levels and to perform Western blot
analysis. Tissue samples were weighted and subsequently
homogenized using 1/1 (w/v) PBS (pH 7.6) at 4C°. One
unit of the mixture was used for nitric oxide analysis,
while four units were reserved for western blot analysis.
These tissues were then homogenized by adding 2 units
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of 1/2 (w/v) PBS (pH 7.6) to the tissue samples separated
for nitric oxide analysis. The supernatant was separated
by centrifugation (Kuboto 3500, Japan) at 10 000 g for
60 min at 4°C and was stored at -80 °C until assay.

Three units of 1/3 (w/v) 150 mM sodium chloride,
Nonidet-P40 (NP40) 1%, Tris (pH 8) 50 mM and
protease inhibitor (Roche) were added to the tissues
separated for western blot analysis, and the mixture was
kept in ice for an hour in a shaker.After homogenization
and sonication, the supernatant was separated by
centrifugation at 10 000 g for an hour at 4°C and was
stored at -80 °C until assay.

Determination of protein concentrations in serum
and brain extracts: Before the protein profiles of brain
lysates were analyzed, the amount of protein was
measured (Nanodrop-1000, Thermo), and the protein
concentrations were equalized to 40 mg/ml with
spectrophotometer.

Blood without anticoagulant was collected in tubes
from the heart of rats. Blood samples were centrifuged at
1 500 g for 10 min at 4 °C, and serum samples were
stored at — 80°C until assay. The amount of protein in the
sera was measured with total protein kit (Audit
Diagnostics, Ireland) by an auto-analyzer (Autolab, AMS
Srl, Autoanalyzer, Netherlands).

Serum protein profile and NSE Detection: The
amount of protein in the different groups of serum was
equalized. The protein was separated by adding 20 pl of
the sample to 2 %10 SDS-PAGE gels according to
Laemmli (11). In order to determine the protein profile in
the serum, protein bands were dyed with blue silver
staining and made visible (17). Western blot analysis was
performed after proteins in the gel were transferred to a
membrane in order to determine the NSE levels in the
serum.

Western blot analysis of neuron specific enolase
and myelin basic protein: SDS-PAGE was employed to
determine the protein profile in the brain tissue (11). In
order to determine the MBP and NSE protein levels,
SDS-PAGE was followed by a western blot analysis. For
this purpose, previously prepared brain lysates were
mixed with the sample buffer (SOmM Tris- HCI, pH 6.8,
12.5% glycerol, 1% sodium dodecyl sulfate (SDS), 5%
B-mercaptoethanol and 0.001% bromophenol blue) in a
1/1 mixture, and the proteins were denatured by boiling
at 95-100°C before samples were added. Using 20 pl of

Table 1. The levels of NO in brain parts of rats.
Tablo 1. Beyin bolgelerindeki NO diizeyleri.

the sample and molecular mass standards (Sigma,
S8445), %10 SDS-PAGE 2h at 16 mA was prepared.
Blue silver staining was used to display the protein
profile. Subsequently, protein bands were re-analyzed on
the basis of molecular weight using Molecular Imaging
Software (Kodak).

Western blot was performed after SDS-PAGE to
determine the MBP and NSE protein levels. For this
purpose, proteins were separated using %10 SDS-PAGE
and prestained markers (Sigma, SDS-7B2). The proteins
in the gel were transferred to PVDF membranes
(polyvinyl difluoride membranes) (Millipore) using 2.5
mMTris, 0.02 Mglycine at pH 8.3, 20% (v/v) methanol
transfer buffer and a semi-dry blot device run with 90
mA for 45 min (26). The membrane was shaken gently in
the blocking serum PBS (pH 7.4), 0.1% (v/v) Tween-20
(PBST) for an hour at room temperature. The membrane
was subsequently shaken in the anti-Neuron Specific
Enolase (NSE) antibody (1/100) (abcam/ab24709) or
anti-MBP antibody (1/100) (santacruz/sc-71546) solution
for an hour at room temperature. The membrane was
washed in PBS for 30 minutes by gentle shaking (three
times). For MBP, AB enzyme and peroxidase substrate
implementation were conducted in harmony with the
procedures of the commercial kit used (goat ABC
straining system:sc-2023) after washing. For NSE,
biotin-labeled secondary antibody NSE and streptavidin
peroxidase enzyme were used in harmony with the
procedure outlined by the commercial kit (Histostain-
Plus Kits, California, USA). At the end, the bands were
dyed with 3-amino-9-etilkarbazol (AEC) (Zymed AEC
RED substrate kit, ABD) chromogen. Subsequently, the
protein bands were measured on the basis of prestain
markers using Molecular Imaging Software (Kodak).

Measurement of nitric oxide in the brain tissue: The
level of NO in the brain was measured using the
commercial colorimetric ELISA kit on the supernatant
produced from brain tissues previously (Nitric Oxide
Assay Colorimetric Kit, Oxford Biomedical Research,
Oxford, MI).

Statistical analysis: Student-t test was applied for
the comparison of NO levels in right- and left- brain parts
of rats in each group. Randomized factorial design, 2x2
interactions and main effects were analyzed. All data
were expressed as mean + standard error of the mean
(SEM). Statistical analyses were executed by SAS (21).

Groups Nitric oxide levels (uM/mL) of brain regions
Right Left P value *
Grup 1 (Control) 224,09 £20.32° 207,434+24.19° N.S.
Grup 2 (900MHZ) 253,80+33,58" 336,9 +24.47° N.S.
Grup 3 (1800MHZ) 237,87+36.30" 281,5 +36.75% N.S

* The differences of means indicated with different letters in same were not important (P>0.05).
abab. The differences of means indicated with different in same column were important (P<0.05).
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Results

Electrical field measurements over head, dorsal, tail
of 11 rats every week were obtained and mean electric
field values of whole body were calculated with using
SPSS13 software for 90 days. The whole body EMF
values were given arithmetic mean + SD. The whole
body EMF values were found as 28.6+5.26 V/m and
14.67+3.43V/m in group 2 and 3, respectively.

Figure 1. The total protein profiles of right and left brains.
M:marker, Lane 1: Group 1 (control) (right brain), Lane 2:
Group 1 (control) (left brain), Lane 3: Group 2 (900 MHz)
(right brain), Lane 4: Group 2 (900 MHz) (left brain), Lane 5:
Group 3 (1800 MHz) (right brain), Lane 6: Group 3 (1800
MHz) (left brain).

Sekil 1. Sag ve sol beyin bolgelerinin total protein profile.
M:marker, Siitunl: Grup 1 (kontrol) (sag beyin), Siitun 2: Grup
2 (kontrol) (sol beyin), Siitun 3: Grup 2 (900 MHz) (sag beyin),
Stitun 4: Grup 2 (900 MHz) (sol beyin), Siitun 5: Grup 3 (1800
MHz) (sag beyin), Siitun 6: Grup 3 (1800 MHz) (sol beyin).

E

Figure 2. The Myelin Basic Protein profiles of right and left
brains. M: marker, Lane 1: Group 1 (control) (right brain), Lane
2: Group 1 (control) (left brain), Lane 3: Group 2 (900 MHz)
(right brain), Lane 4: Group 2 (900 MHz) (left brain), Lane 5:
Group 3 (1800 MHz) (right brain), Lane 6: Group 3 (1800
MHz) (left brain).

Sekil 2. Sag ve sol beyin bdlgelerinin MBP profile. M:marker;
Siitunl: Grup 1 (kontrol) (sag beyin); Siitun 2: Grup 1 (kontrol)
(sol beyin); Siitun 3: Grup 2 (900 MHz) (sag beyin); Siitun 4:
Grup 2 (900 MHz) (sol beyin); Siitun 5: Grup 3 (1800 MHz)
(sag beyin); Siitun 6: Grup 3 (1800 MHz) (sol beyin).

The molecular sizes of protein bands were shown as
same but the densities were found as variable among the
groups for all parameters (Figure 1).

The protein band, MBP and NSE densities of brains
of rats were defined as increased in group 2, but
decreased in group 3 when compared with control group
(Figure 2 and 3). There was no difference seen in right
and left parts of brains in all groups.

The protein concentrations of rat sera were
equalized (Figure 4). The NSE bands of sera among
groups were found as same, but the densities were found
as increased as parallel as frequency (control<900 MHz<
1800 MHz) (Figure 5).

Figure 3. The NSE profiles of right and left brains. M: marker,
Lane 1: Group 3 (1800 MHz) (left brain), Lane 2: Group 3
(1800 MHz) (right brain), Lane 3: Group 2 (900 MHz) (left
brain), Lane 4: Group 2 (900 MHz) (right brain), Lane 5:
Group 1 (control) (left brain), Lane 6: Group 1 (control) (right
brain).

Sekil 3. Sag ve sol beyin bolgelerinin NSE profile. M:marker,
Siitun 1: Grup 3 (1800 MHz) (sol beyin), Siitun 2: Grup 3
(1800 MHz) (sag beyin), Siitun 3: Grup 2 (900 MHz) (sol
beyin), Stitun 4: Grup 2 (900 MHz) (sag beyin), Siitun 5: Grup
1 (kontrol) (sol beyin), Siitun 6: Grup 1 (kontrol) (sag beyin).

Figure 4. The total protein profiles of rat sera. Lane 1: Group 1
(control), Lane 2: Group 2 (900 MHz), Lane 3: Group 3 (1800
MHz).

Sekil 4. Rat serumlarinin total protein profili. M:marker, Siitun
1: Grup 1 (kontrol), Siitun 2: Grup 2 (900 MHz);, Siitun 3: Grup
3 (1800 MHz).
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Figure 5. The NSE profiles of rat sera. Lane 1: Group 1
(control), Lane 2: Group 2 (900 MHz), Lane 3: Group 3 (1800
MHz).
Sekil 5. Rat serumlarinin NSE profili. M:marker, Siitunl: Grup
1 (kontrol), Siitun 2: Grup 2 (900 MHz), Siitun 3: Grup 3 (1800
MHz).

The NO levels of right and left brain parts were
found as 224.09+£20.32 pM/mL and 207.43+£24.19
puM/mL in control group, 253.8+33.58 uM/mL and
336.9424.47 uM/mL in group 2, 237.87+36.30 pM/mL
and 281.53£36.75 uM/mL in group 3, respectively.
Among the rats in each group, the level changes were
found as statistically not important for the left and right
brain parts (P>0.05). The NO level comparison for right
brains of rats among all groups, the differences were
statistically not important (P>0.05). When compared for
left brains NO levels of rats, the differences between
group 1 and group 2 were found as statistically important
(P<0.05); but not important for other groups (P>0.05).

Discussion and Conclusion

Nitric oxide molecules in the brain play an
important role in pathological conditions like
neurodegenerative diseases as well as in physiological
functions such as learning and memory in the brain (23).
NO, which could be found in the central nervous system
as a protective and neurotoxic agent, facilitates cerebral
blood flow and neurotransmission, triggers neuron
activity, and promotes neuronal apoptosis (25). The
increase in the synthesis of NO is followed by an
increase in the synthesis and accumulation of
peroxynitrite (ONOO"), which is the metabolic oxide of
NO. In this way, it could cause the emergence and
diffusion of oxidative damage as well as neurotoxicity. It
is suggested that the determination of the NO synthesis
mechanism is important for understanding the
bioactivation and inhibition of the brain tissue (20). The
possible effects of electromagnetic field emission on the
brain from devices that have become an integral part of
modern life, is still controversial. In this study, an
increase was observed in the level of NO in the right and

left hemispheres of the brain of rats that were exposed to
a 900MHZ (group 2) electromagnetic field for 90 days,
compared to the control group. When the rats were
exposed to 1800 MHZ (group 3) electromagnetic field,
the level of NO in their brains decreased and remained
closer to that of the rats in the control group. The fact
that the level of NO was higher in the brain after
exposure to a 900MHZ electromagnetic field could be
explained by the increase in the cerebral blood flow due
to the vasodilatation effect caused by the increase in the
NO levels in response to the damage in the brain. The fall
could be explained by the conversion of NO into
peroxynitrite after reacting with superoxide. In harmony
with the findings of our study, Ilhan et al (9) also
observed an increase in the level of NO in the brain of
rats which were exposed to a 900 MHz electromagnetic
field using mobile phones for 7 days (1h/day). Irmak et al
(10) did not find any change in the level of NO in the
brains of rabbits which were exposed to a 900 MHZ
electromagnetic field for 7 days (30 min/day). However,
they observed an increase in the level of NO in the brain
tissues of the rats which were exposed to a 4 Hz
magnetic field for 60 minutes or a low frequency
magnetic field of 50 Hz. They also stated that the
increase in the level of free radicals in brain cells causes
DNA chain breaks and cell deaths when the rats were
exposed to a 60 HZ magnetic field (12). An increase in
the level of NO was observed in the brain tissues of
C57BL/6 mices (13), which were taken as a model for
Parkinson's disease and of male Sprague Dawley rats
(24) which were taken as a model for epilepsy. In another
study, it was found that the increase in eNOS levels after
the ischemia stroke hits increased, NO products and
reduced or limited the damage in the brain tissues of the
mice that were exposed to ischemia (7).

NSE is an enzyme that catalyzes the conversion of
2-phosphoglyceratein into phosphoenolpyruvate using
glycolytic pathway and has a negative effect in
gluconeogenesis. This enzyme is found in the cytoplasm
and dendrites of neurons and is thought to be an indicator
of neuronal damage (14, 22). Although the NSE levels is
low in the peripheral blood, it is stated that it could be
taken as a sensitive indicator since the NSE levels
increase in the serum in case of a neuronal damage (23).
In this study, with the aim of identifying NSE, western
blot method was used to determine two bands with
molecular weights of 44 and 38 kDa. When compared on
the basis of band intensity, a positive relationship was
found between the band intensity and the electromagnetic
field exposed. In the western blot analysis performed to
identify the NSE presence in brain tissues, 3 bands with
molecular weights of 40, 46 and 50 kDa were identified.
The band intensity was found to be highest in the group
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that was exposed to a 900 MHZ electromagnetic field.
The band intensity in the group that was exposed to 1800
MHz electromagnetic field was found to be lower than
the control group. This is found in the cytoplasm and
dendrites of neurons, and rises in the brain after exposure
to a 900 MHz electromagnetic field. It is transmitted to
serum when the blood-brain barrier is breached due to
brain damage. The reason why the level of 2-phospho-D-
glycerate hydrolase is higher in the serum after exposure
to a 1800 MHz electromagnetic field could be because of
the NSE intensity in the brain decreases while an
increase occurs in the serum. In a study, it was found that
the enolase activity decreased when cells were exposed
to an electromagnetic radiation of 15, 55, 65, and 72 HZ
(16). In a study conducted by Ammari et al. (1), it was
found that after exposure to a 900 MHZ electromagnetic
field, the release of glial fibrillary acidic protein (GFAP)
increased in the brain because of the impact of oxidative
stress on astrocytes. This increase was found to cause
neuronal damage, cell death, synapse loss, and axonal
myelin damage. No studies have yet been conducted to
examine the change in the NSE levels in the brain and in
the serum after exposure to 900 or 1800 MHz
electromagnetic fields.

It is suggested that the rate of MBP accumulation
might be related to the rate of myelin synthesis and
determining myelin proteins using polyacrylamide gel
electrophoresis could contribute to the evaluation of the
relationship between the amount of myelin synthesized
and the amount of MBP (3). In this study, using western
blot analysis, an increase was observed in the MBP
intensity in the brain after being exposed to a 900 MHZ
EMF, while a decrease was observed in the MBP
intensity in the brain after being exposed to 1800 MHZ
electromagnetic radiation, compared to the control group.
No statistically significant difference was identified
between the right and left hemispheres. No studies have
yet been conducted on the status of MBP in the brain
after exposure to electromagnetic field. In a study, it was
found that the MBP in the brain quickly decreases after
prolonged exposure to radiation. It was also stated that
this decrease could be closely associated with the
decrease in oligodendrocyte precursor cells and the MBP
levels (18).

In conclusion, this study is expected to light the
way for future studies on the risks concerning the
exposure of brain to mobile phones and other popular
devices producing EMF.
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