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ABSTRACT

This study investigated the effect of 900 MHz Radio frequency radiation (RF) from digital mobile telephone on the
brain of Albino wistar rats. Twelve (12) male rats were used for the study divided into 3 groups of 4 rats each.
Group A and Group B were exposed to 8 hours/day and 4 hours/day mobile phone radiation for 2 months
respectively while Group C served as control. Genomic DNA (Deoxyribonucleic acid) fragmentation was accessed
by agarose elecetrophoresis and histological study was conducted to check the structural changesin the brain tissue
after exposure to the radiation for the period. The result showed that there was no observable DNA damage in the
brain of rats. Alterations such as congestion of the cerebral blood vessels and presence of numerous spongiform
vacuoles in the neuropil of the brain tissues of the exposed rats were observed. We concluded that exposure to
mobile phone radiation can modify brain structure at tissue level but not at DNA level.
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INTRODUCTION

The mobile phone, also known as cellular phone,de®me one of the most successful inventions én20th
century. According to Cellular Online, an agencytted UN in 2011 estimated 4.1billion mobile substoins [1]
which is about 54 percent of the current world pafpan. Cell phones fall to the category of radémfuency
radiation which currently operate in the frequermeynge of about 900 to 2,200 Megahertz (MHz). In the
electromagnetic spectrum it forms the group cafied-ionizing radiation, as shown in Figure 1. Aseault of the
global concern of the potential health hazard iedusy this type of radiation, a considerable amadinésearch has
focused on the modulation of normal physiologicaldtion especially the brain [2-5].

A study showed that when people used a cell phon&d minutes, brain tissues on the same sideeofidfad as the
phone’s antenna metabolized more glucose thanistidets on the opposite side of the brain. The relsess noted
that the results are preliminary, and possible thealitcomes from this increase in glucose metafmobse still
unknown [6]. Lailaet al., [7] reported histological changes in the diffdreisceral organs including heart, lung,
liver and kidney of rats exposed to radio frequenagiation for 4weeks (1h/day). Fehmti al., [8] observed
histopathological changes in the skin of rats eggo® 900MHz radiation for 10 days. Sarookhenal., [9]
suggested that testosterone and FSH levels arelulist as a result of mobile phone exposure andsiiply affects
reproductive functions. Wistar rats (35 days ohéle, six rats in each group) were exposed for &8 dAfter the
exposure period, single strand DNA breaks by mieretectrophoresis (comet assay) conducted. Thiy stobowed
that the chronic exposure to these radiations catadistically significant increase in DNA singlegasnd breaks in
brain cells of rats [10].
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This work therefore investigated the genomic DNAI dnistological changes in brain tissue of rats egpoto
cellular phones.

Figure 1: Electromagnetic Spectrum [11]
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MATERIALS AND METHODS

2.1 Animal Preparation and Exposure

Twelve weaning male Albino wistar rats, weighing-80 g, were used for the experiment. The rats warehased
from the animal house of University of Agriculturédbeokuta. The animals were left for five days for
acclimatization in the laboratory with food and araprovidedad libitum throughout the experimental period. For
the care and use of laboratory animals, this stishd the guidelines of the biological sciences ahhmuse of the
Covenant University. The rats were divided intcethgroups (A, B and C) of four rats each. The ted ghones
used in the study were Nokia 1202 (China), whictheha personal communications service code divigiaitiple
access (PCS CDMA) frequency band of 2G network (8@19z / 1800MHz digital), weight 78g and SAR
1.090W/kg (head). Group A received cell phone raaliaexposure for 8 hours per day, group B recenadtiphone
radiation exposure for 4 hours per day for eightkgeand group C acted as a control group undeisdnge
environmental conditions.

2.2 DNA fragmentation assay

DNA was isolated using DNAzol, a novel guanidingetlgent lysing solution that hydrolyzes RNA anda for
the selective precipitation of DNA from cell lysate[12]. Briefly, 50mg brain tissue was homogenized mL
DNAzol on ice using a motorized Teflon Potter-Ehashj homogenizer. The samples were stored for 10amin
room temperature and then centrifuged at 2400d.@omin. DNA was precipitated from the supernatasibg 0.5
mL of absolute ethanol per mL of supernatant. TADwvas centrifuged at 2400g and washed three tiwids
75% aqueous ethanol prior to dissolution in 8mM NaO
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To visualize the DNA ladder, extracted DNA in saenflluffer (0.25% bromophenol blue, 30% glyceric acid
electrophoretically separated on 1.0% agaroseqyghming 1.0 pg/ml ethidium bromide for 2.5h @0Y. Pictures
were taken by UV transillumination.

2.3 Histological Study

Slices of the tissues of animals of each group viiesdd in 10% formalin for and then, embedded inaffar.
Sections of 5-6mm were routinely stained with haemadin and eosin (H & E) and examined under atligh
microscope (Olympus CHO02). Any alterations compdcetthe normal structure were registered.

RESULTS AND DISCUSSION

3.1 Body Weight Study

Figure 2 presents the variation in the body wedaftthe exposed and control rats. There was progesirease in
the body weight of all the groups. However, fromekes through week 8, rats exposed to the RF radiati
experienced a slight decrease in body weight gdiis observation is consistent with previous stsidi@t showed
that whole body exposure to radiation could resullecrease in weight gain of rats [13,14]. Decaeiasweight
compared to the control could be due to stressatsewere subjected to during exposure to 900 MRz &liation
from the cell phone.

3.2 Electrophoresis Assay

Figure 3 shows the result of the rats brain DNAlbserved on the agarose gel. The DNA samples tealvalvery
short distance due to the fact that the DNA beinly fpacked and void of breakage. This implies thate was no
significant different between the rat brain DNAthe exposed and control group. Although DNA damadenown

to be induced by radiation; this damage, is throtigh radiolysis of water, which triggers formatiofiseveral
reactive intermediates. Therefore, to overcome thislant stress, cells are equipped with compretienand

integrated endogenous enzymatic and non-enzymatiix&ant systems that are designed to mitigatéARIdmage
[14].
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Fig 2: Variation in the Body Weight

Fig 3: Agarose gel showing the genomic DNA band efch rat. Lanes from right (M) DNA marker; group A (1-4); group B (5-8) and
group C (9-12)

This result corroborate the reports by various agdeers that exposure to mobile phone may not teadNA
damage. Aitkeret al., [15] who exposed mice to 900 MHz RF radiation Todays at 12 h per day and assessed
DNA damage in caudal spermatozoa by Gel electnasi® reported no significant change in singledouble-
DNA strand breakage in spermatozoa. Lagretyal., [16] reported no significant change in DNA sttdmeaks in
brain cells of rats exposed for 2 hours to 2450 MiElzl. Vershaevet al., [17] long-term exposure (2 hours/day, 5
days/week for 2 years) of rats to 900 MHz GSM sligitaD.3 and 0.9 W/kg did not significantly affdetels of
DNA strand breaks in cells. A study by Zenal., [18] human peripheral blood leukocytes was expdse@ hours

to 900 MHz radiofrequency radiation SAR of 0.3 dnd//kg observed no DNA damage in blood leucocytes.
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Fig 6 Photomicrograph of the histological study ofsroup C exposed to no radiation -: Photomicrographsre at magnification of 100X

3.3 Histological Study

Figure 4 to 6 are the micrographs of the exposetcamtrol rat brain tissue. There were observaidmlogical
changes in the rats exposed to radiation when cadga the control.. The photomicrograph of ra@ifbexposed
to 8 hours (Fig 4) showed a marked congestion efcdrebral blood vessels and presence of numepaungiform
vacuoles in the neutropil. The photomicrograph afisr brain exposed to 4 hours (Fig 5) showed mddera
congestion of the blood vessels along side with eraté locally extensive gliosis and multiple fo€ispongiform
vacuolation. The photomicrograph of rat brain @& tontrol (Fig 6) showed normal appearance anchgeraent of
cells and tissue in the brain. This result showedctural changes in the brain cells of the rafsosed to mobile
phone radiation compared to the control. These gdgmim the histology is in consonance with the regiven by
other scientists such as Laih al., [7] after exposing fifteen rats to mobile phoragliation daily for 4 weeks
(1h/day) observed histological changes in the géffe visceral organs studied. In the same vein,yl&iaand
Eurasia [19] exposed two groups of rats to sanmguéacy of radio frequency radiation for 8 h per #ay3 days
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and other group for 8 Hours per day for 12 days raparted significant histological alterations e tkidney and
testis of the exposed animals for 3 days and were mbvious for those exposed for 12 days. Fedaii, [8] study

the effect of 900 MHz radiation on the skin of thimale rats exposed for 10 days he observed bgital changes
in the thoracic- abdominal area of the rats.

CONCLUSION

We therefore conclude that mobile phone radiationldt modify body weight produce observable histalab
changes in the brain tissue of exposed rats. How#wese changes may not be associated with a notacd DNA
damage.
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