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The effect of Wireless (Wi-Fi) electromagnetic
fields on oxidative stress in rat kidney tissues:
A biophysical analysis
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SUMMARY Recep Akkaya

The aim is to investigate the effect of melatonin on oxidative damage in rats
exposed to Wi-Fi. This study aims to evaluate the effects of Wriless waves
biophysically and biochemically. This study was to investigate the effects
of Wi-Fi electromagnetic field (Wi-Fi-EMF) on total antioxidant status ORCID IDs of the authors:
(TAS), total oxidant status (TOS) and oxidative stress index (OSI) in R.A. 0000-0002-3477-7198
various rat tissues. In this study, we used 30 male Wistar Albino rats of 230-
250 grams of body weight. Animals were divided into five groups as control,
saline (1 ml/kg/day olive oil for 30 days), Wi-Fi (12 hours/day for 30 days),
melatonin (10 mg/kg/day for 30 days) and melatonin + Wi-Fi (10 mg/kg/day
+ 12 hours/day for 30 days). In thirtieth day, thirty min after the last drugs
administration at the indicated doses, PTZ was administered 45 mg / kg to
induce epileptic seizure. The animals were observed for 30 min. Seizure
stages (according to the Racine Scale) and first myoclonic jerk times (FMJ).
Twenty four hours after PTZ injection, kidney tissuss were collected for
biochemical evaluation. Oxidative stress markers (total antioxidant status
(TAS), total oxidant status (TOS) and oxidative stress index (OSI)) were
measured in kidney tissues. In the control, no electromagnetic wireless
exposure was applied. The quantities of TAS, TOS and oxidative stress
index (OSI) in the collected kidney tissues were compared between the
control and the exposure groups. Wi-Fi reduced antioxidant effect of
melatonin (p<0.05). Moreover, Wi-Fi increased cell damage in kidney
tissue (p<0.05). In terms of each parameter that is indicative for antioxidant
levels and oxidant activity, there were significant differences between
kidney tissues (P < 0.05). This is a original study, due to the fact that by
revealing in length the Wi-Fi effects of oxidative damage on kidney tissues
of rats. Wi-Fi studies show that Wi-Fi causes oxidative stress and apoptosis.
Wi-Fi directly reduced the effect of melotonin. The effects of Wi-Fi are
caused by oxidative means.
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INTRODUCTION

Wireless internet infrastructures have become one
of the most preferred types of electromagnetic
wave sources due to their ease of usage'. Although
the effects of various technological instruments,
such as mobile phones, televisions, microwaves,
etc., are examined in various studies, there is a very
small number of studies regarding the effects of
wireless-induced electromagnetic waves (Wi-Fi
RF-EMF) and wireless infrastructures on living
beings?. In recent years, especially in developed
and developing countries, mobile phones have
been widely used for communication purposes®.
There are many studies showing that the
electromagnetic field (Wi-Fi) emitted by base
stations installed near the settlements has an
adverse effect on the living tissues and their
physiology®. The results of the study indicate that
the Wi-Fi waves emitted by the mobile phone can
cause significant health problems®. For this reason,
many scientists have focused on this subject and
have undertaken works to reduce the harmful effect
of Wi-Fi waves®. Some of these studies indicated
that the effects of electromagnetic waves on living
organisms were important’, while some of them
had reported no significant effects®.

New  generation  wireless  communication
technologies rapidly increase the levels of
electromagnetic pollution in the world®. As is
known, the same electric field in the environment
even if it is increasing in frequency dependent
conductivity of living tissues. Therefore, the
amount of energy absorbed in tissue increases™.
Mabile phones are mostly front or side pockets
(close to the liver) is placed™. When it is carried
around the waist, the fact that the mobile phone is
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close to the organs causes electromagnetic
radiation and biological interactions between the
internal organs®. Electromagnetic fields emitted
by mobile phones, depending on where they are
moved to be absorbed by various body organs®.
Due to the high iron content of the liver, it is an
easier target against the effects of electromagnetic
fields*. This shows the importance of kidney and
liver studies™.

Wi-Fi  waves cause free radicals in living
organisms and their longevity'®. Free radicals and
oxidative stress caused neuron damage.
Antioxidants help cells in the destruction of free
radicals®’. Melatonin is a powerful antioxidant and
more potent than other known antioxidants®. In the
study, it was seen that melatonin (antioxidant
activity) effect was decreased in rat kidney tissues
exposed to Wi-Fi effect®. The antioxidant effect is
reduced by Wi-Fi causing cellular damage®®®. In
this study, the melatonin effect of Wi-Fi waves was
evaluated with TAS, TOS and OSI values obtained
from kidney tissue.

MATERIAL AND METHODS

Animal Experimentations:

All experimental protocols were performed in
accordance with the guidelines of the Ethics
Committee  (65202830-050.04.04-145)°.  All
experimental rats were kept in polypropylene cages
at 20-22°C for 12 hours in the light / 12 hours in the
dark. Melatonin was dissolved in physiological
saline®. Melatonin was dissolved in physiological
saline. Drugs were purchased from Sigma Alldrich.
In the experimental study, we used 30 230-250 ¢
Wistar Albino male rats melatonin and Wi-Fi (30
days). Experimental rats Group 1: control, Group



2: saline (1 ml / kg / day saline for 30 days), Group
3: Wi-Fi (12 hours / day for 30 days), Group 4:
melatonin (five days) were divided into five
groups. 10 mg / kg / day for 30 days) and Group 5:
melatonin + Wi-Fi (10 mg / kg / day + 12 hours /
day for 30 days). Melatonin, used as antioxidant,
was accelerated according to the previous study?®.
Animal  experimentations were  conducted
according to Akkaya R. et al. A common wireless
internet router (Zyxel NBG- 418N V2 wireless
Access Point/Router) was used for Wi-Fi RF-
EMW exposure. The router was able to generate
RF-EMW field at 2.4 GHz and was working in 300
Mbps transmission rate. External electromagnetic
field pollution was eliminated by placing the router
and rat cages inside a Faraday Cage. Rats in were
exposed to RF-EMW field of 2.4 GHz frequency
for 12 hours/day for 30 days. The dimensions of the
Faraday cage was 800x800x800 mm and, the cage
was made of copper wire. The Wi-Fi router was
located in the Faraday cage near the long edge of
the cages.

Analysis of the Total Antioxidant Status (TAS),
Total Oxidant Status (TOS) and Oxidative
Stress Index (OSI):

Then rat kidney damages tissue were removed for
biochemical evaluation. Kidney damages cell from
each group was homogenized in ice
homogenization buffer and centrifuged. The
supernatant was collected, determined by a
Bradford protein assay kit. TAS, TOS kit (Rel
Assay Diagnostics®) was used for TAS and TOS
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study. The TAS, TOS were analyzed by using the
commercially sold Rel Assay TAS and TOS
analysis kits were made to the method by Erel etal.
The Rel Assay Diagnostics TAS and TOS Kit
protocol were implemented according to the
manufacturer's instructions. The oxidative stress
index (OSI) was determined by the ratio of total
oxidant status (TOS) to total antioxidant status
(TAS)®. The OSI level was calculated according to
the following formula:

OSI (arbitrary unit) = TOS/TAS x100

Statistical Analyses:

The data was built from a three-way data set. One
Way ANOVA was implemented using SPSS 23
software to measure whether there was any
difference between the groups. It is decided that the
test has a difference between the groups according
to the 5% significance level (sig = 0,000 < 0.05).

RESULTS

Biochemical results

TAS and TOS were used to demonstrate the
antioxidant and oxidative effects of melatonin. We
increased TOS and OSI values in melatonin (Group
2), (Group 3), melatonin (Group 4) and Wi-Fi +
and TOS and OSI values. Melatonin (Group 5)
compared with control group (Group 1) (Table 1).
Total antioxidant status was affected by melatonin
supplementation and was not affected by Wi-Fi
exposure.

Table 1: Effect of Wi-Fi and Melatonin on TAS, TOS and OSI in rat kidney damages tissue after PTZ induced
seizures. Results are presented as mean + SEM. 2p<0,05 compared to control group, °p<0,05 compared to PTZ

group and p<0,05 compared to melatonin group.

Group TAS(umol/mg TOS (umol/mg | OSI

protein) protein)
Control 0,22+0,01 0,68+0,02 363,22+13,58
(Groupl)
Group 2 0,23+0,00 0,75+0,02° 467,65+13,052
Group 3 0,24+0,01 0,78+0,03? 428,48+20,28°
Group 4 0,27+0,00P 0,81+0,01 354,72+10,83"
Group 5 0,24+0,00 0,83+0,01° 427,78+10,27°




In this study, we conducted a detailed study of the
in vitro effects of electromagnetic waves from
wireless technology on kidney rat tissues cell. In
this study, the changes of TAS and TOS parameters
showing oxidative stress were determined in
kidney tissues cell of rats exposed to Wi-Fi EMF.
In this study, increased OSI, TOS and decreased
TAS values in renal rat tissues damages cell may
be due to WI-Fi waves, although they are
insignificant. We suggest that it can induce OSI
from Wi-Fi and disrupt the function and structure
of Kidney tissues in rats exposed to these Wi-Fi
devices. However, the relationship between the
parameters used in our study and tissue damage is
not certain. There was a statistically significant
difference between control and Wi-Fi exposed
groups (P <0.05).

According to the current literature, there are many
studies trying to determine the effects of EMG on
organisms®®. Longer studies are needed to obtain
more accurate data.

DISCUSSION

In this study, 2.4 GHz electromagnetic pollution
increased oxidative stress in various tissues in rats.
Differences in TAS, TOS and OSI values between
test group and control were statistically significant
in some tissues, but were insufficient to prove the
effects of Wi-Fi exposure. In this study, biological
effects of electromagnetic waves, antioxidant and
oxidant capacities of kidney tissue, evaluation of
various parameters of experimental and control
groups and related statistics have been tried to be
revealed with data. Biophysical analysis was
performed with the help of data obtained from
kidney tissue of Wi-Fi wave.

According to this biophysical analysis model, it is
concluded that free radicals increase with Wi-Fi
waves and decrease the effect of antioxidant
substances. The proposed biophysical mechanism
is discussed here.
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