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IARC CLASSIFIES RADIOFREQUENCY ELECTROMAGNETIC FIELDS AS
POSSIBLY CARCINOGENIC TO HUMANS

Lyon, France, May 31, 2011 -- The WHO/International Agency for Research on Cancer (IARC) has
classified radiofrequency electromagnetic fields as possibly carcinogenic to humans {Group 2B},
based on an increased risk for glioma, a malignant type of brain cancerl, associated with
wireless phone use.

Background
Over the last few years, there has been mounting concern about the possibility of adverse

health effects resulting from exposure to radiofrequency electromagnetic fields, such as those
emitted by wireless communication devices. The number of mobile phone subscriptions is

estimated at 5 billion globally.

From May 24-31 2011, a Working Group of 31 scientists from 14 countries has been meeting

at IARC in Lyon, France, to assess the potential carcinogenic hazards from exposure to
radiofreguency electromaegnetic fields. These assessments will be published as Volume 102 of
the IARC Monographs, which will be the fifth volume in this series to focus on physical agents,
after Volume 55 (Solar Radiation), Volume 75 and Volume 78 on ionizing radiation (X-rays,
gamma-rays, neutrons, radio-nuclides), and Volume 80 on non-ionizing radiation {extremely

low-frequency electromagnetic fields).

The IARC Monograph Working Group discussed the possibility that these exposures might
induce long-term health effects, in particular an increased risk for cancer. This has relevance for
public health, particularly for users of mobile phones, as the number of users is large and

growing, particularly among young adults and children.
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claxms that the rad:ation emitted by the dew
:'l;l‘g‘:z:dm':zmon may be classified into non-thcrrm.:l and thermal lThgrg?;dc e

cooking 1n a microwave owen The non-thermal effects are not properly defined, bue
these effects are three to four times more hazardous
picture of the Indian scenario of cell phone industry 3
The effects of radiation emitred from cell pltones an
were summanzed with suitable examples
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introduction

Today is the age of wireless communication which gifte
to cell phones, Mobile phones are the recent inng

lar mode 10 communicate nowadays. It is 4 long
wireless electronic commy

munication sector has ex
mobile phones are
ture and society v
unlimited commuy

< us with
vation and 3 popu-
-fange, portable, angd
nication device (Das, 2012), The telecom-
Xnential growth rage o1 a global scale and
Popular and hecessary gadget iy the madery cul-
hich the society people to maintain constant and
lication without limiting thei; ficedom of move-
ment. Since the of on set mobije phones 1980, the lotal numbper of
rpobile Phone subscribers and instalfed hage stations haye increased
significantly. The feport of Ericson mobile subscriptions outlook
§I|ows around 8.2 billjoy, worldwide mgbjle subscribers apg pro-
Jected the figyre will reach 9.1 billion by the end of 2027 (Ericson
Mob;ie Subscribers Outliny Report, 202y ). o Lo u
—_—
* Counpundmg Jutfior,
E-m:\duddrrsy Uy,

VLRV It

SO (T Lakshm Praseq)

Today's leclmologica!!y advanced

mobile phones can
receive and make Calls, take

photos, store data, access email ad g
Internet, but the tnrsdluction of mobile phone applications }

changed people’s hifestyles across the board, According to one e
mate, there were abouy 4.42 million apps in the Google and Ay
stoses combined. These devices and mobile 2pps have proved iy
lifesavess when it comes 1o helping people in emergencies. For

vle, mobile 4bps such as ‘m-lealt)y technologies' are used to peey

or treat childhood ang adolescent Obesity (1eiier of al. 2015 ks
ever, individuag) mobule phones woik by tommunicating withaf
facility called as 4 base station og mlecommunimuuns structue o
use of mobijle phones has mncreased Probably and has been accos
nied by a parallel 1a15€ 10 concern about the health hazards asses

vath c'x;?osure to the elccuoumgneuc fields (EMF) generatedty
at theijy nstalled stattons. \e

, : M while the mobjje phone and %
station are WWo-way radios that generate radiq frequencies (Rf}
the adveny of molye

ads Phones, concerns have been raised abod
Potential heanp, nsks of EXposute 1o RF

tadiation g

non-iomising  radiation ¥

:eht-un.‘up. Tlus iy
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Within 91 m from a mobile tower
Name of deceased Year of déath | Cause of death Age at time
of death
Radhabai Sathe 2005 Breast cancer 66
Deshpande 2006 Oesophagus cancer a8
Shubhangee Deshpande 2007 Rectum cancer 66
Pujaree 2008 Cancer 46
Gawai 2008 Breast cancer 52
Shah 2009 Cancer 48
Vidyadhar Dev 2009 Liver cancer 52
Ransube 2009 Throat cancer 73
Archana Malvadkar 2009 "Spinal cord cancer 17

Source: Laoethndc who saadnd the deaths in his sab«.rkxalv:mm:mmmhm’hdm;unm

Fig. 2. Names of deceased persons year wise.

studied rats exposed to. radiation of moblle phones. The mvesug:tom

attached the mobiles to the sides of the rats’,small cages using coaxial
cabies, allowing for intermittent direct exposure, and varied the inten-

sity of the radiation in each treatment group to demonstrate the range

of exposure a_human moblile user might. experience over the.same

period of time. After 50 days, the 2 h exposure, the rats’ brains showed

considerable damaged neurons.as well as blood vessel Jeakage. Hngher'

the radiation exposure. greater the . more damaze. The control ammals
on the other hand, showed litte or no damage, If human brains are:

badly affected, it beads to long-term mental dcﬁm.s.
1n addition, the. tcam also fmmd oert:nn types of nerve dange

nd the cells in the cerebral cortex and ln'ppocampus the memory-

entre of the braln, observed after one to two months. -shawed |

hanges in the artwuy of 3’ huge number of gene groups_that:are
inctionally linked (wwhw.ehihi.org) (Fig, 4).

fect on male reproductive system

The Working. Croup of the Environmentstpdies on 10 humans'
ind a. startlmg Vanety of concerns. in sperm exposed’ to mobile:

one radiation; The most striking: finding was that men who:

carried ‘their .mobile phones in the{r podcets or. on theu‘ belts.
‘were more likely to have Iower sperm ‘counts- and[or more inac-
‘tive or-less mobile sperm (Grafstrdm et at,, 2008). These results
were: consistent with similar findings in laboratory animals. Over-
-all, the study results suggest’ thar exposure to mobile phone radi-
-ation can lead to a decrease in sperm mouhty. sperm count, and
vitality, as well: as increase, the :scape of ‘sperm. d:mage. DNA
.damage and changes In sperm. morphology, Scicntists have not
yet found a mechanism by which mobile phone use could ‘cause:
:such effects (Baan et al, 2011; De lulils et-at, 2009; Kesari et al,
2018; Makker eg al., 2009) (sz. 5).

Studies on the harmful effects’ of mobile phones on ‘human sperm
‘have been conducted in the ‘Australia, Austria, Hungaxy Poland. South
‘Africa, Turkey and United Sutts. using dn’[erent pmtnca!s; Men who.
cartied a-mobile phone in their hip belt.or on- their pocket_had 11X
fewer mobile spenm than men who carried the: phone’ elsewhere: on
their body (Sharma .and tamba, 2017). Men who -carrled a mobile
phone on their belt and used it mttm:veiy dunng a ﬁve-day test penod
had a 19% decrease in high- -mobility sperm (Kllgnnon and Simmons.
2005) Men who talked on the phone for more than'a an. houraday had:
.17% fewer high-mobility sperm than men who talked on the ‘phone for

Fig. 3.  Mohile towers installed on Vijay Apartments tevrace at Carmichael Rodd, Mumbal:
|
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less than 15 min a d@y_(%mx%_rhn m_-.ﬂ,»l‘q‘zO).!abqratnr_)f_.st_uﬁie_s;nq
-the effects of mobjle phone radiation on rabbits, rats'and other, animats’

habe foind pacallet effocts on mproduttivp-lm!_th (&xs,.ot:al,.‘ 2008;

~Station radiation are desatbed in various studies as follows. Head-
-aches, 'warmth in the ear and burning sensations on thi skin of the
face were- reported (Falzone et at, 2011} Radiation from mabile
phones and base stations'can trigger Alzheimer’s discase by decreas:
ing acetylcholine levels, a chemical in the brain that is crucial for
memory and learning (Lonns et al, 2005) Long-term exposere
base station radiation leads to the development of ntraepithelial
tumours, neusacognitive symptoms, nerve sheath tumnurs (md::d!"m
:u:ous;ic,neumm.u) and sleep disorders (Sharma & Laraba, 20 i)

Mobile phone use beforp bedtime delays and reduces skeep, causes
depression and confusion, and affects hrain physiology. The receat fing.
ings are particularly leachai to the chilkdren and adolescents as they use
mabiles at night and also hold the phane next to their head. This teads
i ] i depression, poor concentration and
back of academic Petformance (Shasmu & lamba, 20 17L

Effectsan infants and Pregnant wamen

Children are mare susceptible to mobife phone radiation because
of their tiny head and brain, thinner skull banes, mare elastic cars,
thinner, skin, smaller volume of blood cells, and, greater conductivity
of nerve cells, they absorh more encrgy than'adults and the energy
penetrates decper (Kumar, 2010). The absarption of EMR from a

mobile phone (frequency - GSM 900 MHz) by an adule, 5 10-year-ald

fiz. 4 Shows noemnal rat brain and rats beain after exposure: ta cedl and base tower radiancn:

1

Susdodrble Technblogy awd ‘""wmuu%,{ .

FTEY

;and"‘a 'S-year;-q"ld child is shewn (Fig, 5) (w“w.mbbﬂeindiag, X

‘When the radiation hits the head. it penettates the skull.

;area at the bottom is where the cell phone is at the car. The ca
Ppenetrates the skull of an adult (25%), a 10-year-nld {50%) and 3
vear-old (75x). iy

(Xumar, 2D For these reasoss, countries such as France, Belgium
Finland, Cermany, Israed, and Russia have publicly discouraged the
us® of mobile phones by children. Swoden reported that the likel
hoad of developing brain tumours is increased by 420% amongst
mobiie phone users who started using phones as teenagers or youns
S {2011, A pregnant woman and the foetus are both ar risk
becaunse these RE radiations constantly react with the developing
eenbnye and mumply cells. Microwave radiation can damage the pla-
cenzal barrier, the membrana that prevents the passage of some sub-
Rances amongst materna)l and foetal bload and Frotects the foetus,
which means that pregnant women should avoid maobile phanes o
us2 themonly in emergencies..

Effects on patients with pace makers

Close and prolonged expasure to EMR can have adverse effects o
the heart: Pacemakers, implantable cardiovascular defibrillato
(ICDs) and pulse Senerators can cause cardiac arhythmias. Radiatiol
emitted from mobile phones and fransmission towers can interfe
with implanted Pacemakers and regulasly interrupe the delivery
pulses or create a type of external tontrol pulse thar can lead u.}

‘Patient death { Sharma & Lamba 20172)

}
|
{
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Abstract

With improving technology and affordability, the number of cell’ phone users
increases continuously. As theé number of base stations required, increases
with greater mobile phone use with market competition, and with new
technological capabilities, The microwave frequencies used in the mobile
communication causes the thermal 'and non-thermal effects -and leaves
negative impact up on biological system. The EMR emitted by the mobile
antennas used at the base stations and mobile handsects used by user’s effects
the cell structure of the living beings. Continuous and long term exposure to
this radiation can have negative impact on biclsgical system of human beings
over the years, EMR are absorbed as it intzracis with matter and transfers
wave energy into the medium. The amours +f BP-EMW radiation energy
absorbed by human tissue depends on thn f 'y; intensity, polarization
and duration of exposure. The EMR are ols zd as theé major cause of
cancer. Studies indicate that the pcpul&um“s r&-ﬁ@iarg near mobile phone base
stations complain of nonspecific symptors of ill-health such as headache and
sleep disturbances. The aim of this paper is to produce an independenl review
of the recent literature on the possible biological and health effects of low
intensity microwave radiation ‘and expected methods to reduce the effects.

Keywords- Electromagnetic Radiations, Base ‘Station, Non-thermal health
effect, Specific’ Absorption Rate, Radio Frequency-Electromagnetic' Waves,
-and biological effect.
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R:éf;’;‘,"f The primary lobes exhibit the maxirium adiations in horizonta) gy,
vl Ions from Secondary lobes ‘range from medium to low [g]. The g, b m,
_ . at;n Starts décreasing as we move away from the lim; of antenna’to- its side l:l{, of,
o u:mon from mobile towers depends on frequency, distance and dugage, e:é |
B. Radfaﬁofls.ﬁvm'mbblle. phones

;::: ui::znrount of the pPowerwhich sent froma vba§e station could varyfmm cell-phone :
as ol :)ne even within the same area; depends on the intggfgpqg_;fmonb.stadeS‘m to
on the 5, :83 and trees: The amount: of RF generated-by cell phene is usualty dep en;h
hOw far the cugy ns® Stations around the area, the cell phone network traffic, ang
POWer lovals s iy Prene from base stations (7]. Cell phones are designed to opery,
Could o below a threstiold for known thermal effects, radio frequency ragy

R uce other Kinids of effects, called biological effécts. Every meile Bl

:;;""s Witha SAR rating (although some manufacturers try to hide'it). In Figura ey
2 Mw»f',ﬁlculaupn of specific abisorbed radiation (SAR) distribution in ja_r}_"_‘;ih_égéh‘ﬁc:;
Sar ol human head positianed next 16 a 125 mW dipole antenna. The resulted oy

SARI59.5 Wikg over 1 mg which is & clear indication of the effect,
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S
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Ny Lotie
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T PacimipaBd w1160 My
, i ‘Figure 3: Calculation of S ecific
Figure 2. Radiation pattern of Céll S ! B
pa Absorbed Radiation (SAR)

Phone: Tower

The IEEE and many national governments [11] have established safety limits for
exposure to various frequencies of electromagnetic energy based on SAR, mainly
based on the International Commission on Non-Ionizing Radiation Protection

(ICNIRP) guidelines |12},

IV. EFFECT OF EMR ON HUMAN HEALTH

PIEIRE . . ars: he
Public is being exposed to continuous, low intensity radiations from th?(l: tox;;r:v c;l;ld
Ell\idR radiations, also known as electrosmog cannot be séen, smelt or felt, o

,f———g




V. BIOLOGICAL HAZARD

There are various short-term and long-term effects from mobile radiations. Several
health hazards associated with cell phones and cell towers are-

A. The Blood Brain Barrier

The brain is protected by tight junctions between adjacent cells of capillary walls by
the blood-brain barrier (BBB), which selectively lets nutrients pass through from the
blood to the brain, but keeps toxic substances out. A single two-hour exposure to a
cell phone just once during its lifetime permanently damaged the blood-brain barrier.
So there is a risk that disruption of this protection barrier may damage the brain.
Hardell et al, [17], and Repacholi et al,.[14], reported risk of developing brain tumor
due to the exposure to EMF radiation generated by cell phone. Besides increase in
brain tumour and acoustic neuroma, there is an increased risk of several other types of
cancers following prolonged exposure to mobile phone/ tower radiation, such as,
salivary gland tumors, uveal melanoma, lymphoma, facial nerve tumors, skin, blood,
testicular and breast cancer. Interphone study in May 2010 has also found a
‘significantly increased risk’ of some brain tumors for heavy users of mobile phones
(> 20 mintites per day) for a period of 10 years or more. This is later substantiated by
International Agency for Research in Cancer (IARC), part of WHO (World Health
Organization) in May 2011.

B. Risk to Pregnant Women

A pregnant woman and the fetus both are vulnerable because of the fact that these RF
radiations continuously react with the developing embryo and increasing cells.
Microwave radiation can damage the placental barrier; the membrane which prevents
the passage of some materials between the maternal and fetal blood, protecting the
fetus, implying that pregnant woman should avold exposure to cell phone and tower
radiation.

C. Risk to Children

sorb more energy than
ize, thinner cranial
as well as greater

Children are more vulnerable to cell phone radiation as they Ab
adults from the same phone owing to their smaller head and brain s
bones and skin, thinner, more elastic ears, lower blood cell volume,
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c’:on‘dqéﬁvity of :n'erqe cells and the energy penetrates more deeply. Children’s cells
reproduce more quickly than adiilts which make cancers more deadly. Tracy Lightfoot
et al,, [13] found memory errors, cagnitive function and mental health problems due
to exposure to EMF. Ching et al., [15] has confirmed decreases in skin resistance [16].
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Adverse impacts of mobile phone tower radiation

on human health

Abstract

These days mobile phanes have beoanme asocinted with elementury a pant of vur fife,
is oftcn onc in cyvery of the foremast necessary mediums for com
several portable towen are plantod to hide sdditiona] aress, part
and concrote arcas. Now, the bottom stations made on these locations have transceivers
that cmploy mistreatment froquensy (RF) waves to determine commumication among uscrs
within the mobile network. Because of the varicty of base stations necded it will increase
with bigger partable use with market compctition, and with new technological capabilitics,
The micrewave freguencics wilized in mobile communication causce thermal and non-
thermn? cffcets and Iesve a negative impact oa the blolagical system. The quantity of E?F-
EMW mdiation enorgy absorbed by human tissue depends-on the frequency, interisity,

this

jeutarly in huddled cifics

polarization, and period of expasure. The EMR is recognized because of the major reason -

behind cancer. This review paper presents- the potentlal biological and - medicine - health

munication. Conscquently, -
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Introduction

Nowadays, the remendous growth in technology and smart devices-

has seen users. get caopht using them in their daily habits, Smant
devices became part and parcel of our lifestyle, 8 feat that has turned
top communication businesses to develop more sdvanced trunsmission
means can -caver this extensive demand. The transmission mediums
are the mobile taowers, avhich comprisc antennas and base transcetver

stutions that use frequency (RF) to repair communication chamels .

for users.! People use mobile. phones for communication récéption,
work, or anyplace their but just a couple of are concerned about their
wellness indications ond potential security measurcs, Most of the

People aren’l aware of mubile and cell tower radiations which are:

very dangerous due to clectromagnetic radistion (EMR) :xgcswé.’
Cellular wireless communications became omnipresent. Wireless
technology is predicoted on extersive networks of buse stations

that connect the users through frequency (RF) signals. Over the last.

decade, there has been an outstanding deal of concern zhoul passible
health consequences caused by human exposure to RF geaerully 2
-raifistions from base stations cspecially’ measures persanal expozur
to mdiofrequency clectramugnetic fields during a swiss populatsss
sample. demonstrated that the guality exposuic contribution fiues
the mobile tower has relevance for cumulative long-term wholé-
body exposure to radiofrequency e¢lectromagnetic ficlds. However,
needless "o ‘say, it's of minor imponance for cumulative exposure
to the very best of normal mobile users.® Telephone technology
Has scveral advantages and has grown rapidly, Presently RO crores
telephonc users ‘and around 4.5 lakhs telephéne towers installed to
supply the communication facilitics in India. The number has risen
remarkably because of the discounted price of the cell phanes ond its
partability, witbout recognizing its faults, * For the succeeding five
years, cellphone towers are demanded 10 be constructed nf 3 percent
CAGR and thus the total number of towers is forecasted 1o grow o

quite 511,000 by the financial year 2020, of which 30,000 wwers are:

supposed 1w be pnly providing datn sites,” Déloitte India statement
said. The report Indian Tower Industry: the end of the day i Data

estimuies that there afe abott 400,000 mobile towers which include

Soshasw Mananrigd { bty /s ave raaeans 4 T

=

oaly. 700 standalone 3G and 4G towers, Rowley and Joyner .(’2041 2)

gathered together the tawer clectromagnetic ficld (EMF) sadiation

data from measurement opetations in 21 countries. throughout the
globe dver a couple of years, The database of over. 173,000 individual
dat’ points shows that the worldwide average exposure level from

towers is as low ax.0.73 mill watt per square meter, which is-over

5,000 times below the WHO . endorsed radiation norm for maobile,
{owers for the firquency range considered 4 watts per §quare meter at
800 MHz* The bulk of those towers are positioncd near the domestic:
and. office structures to supply trustworthy mol;i'lc: covernge to. the

:usc:jx_ A mobile tower und its trunsmitting power are dexigned in such
‘i way that it covers u distance of a minimum of a couple of kilometers;

tmplying .that mobile, nt that distance should be neady.to bansmit
and receive enough signal for.a correct communication. A building
situnted st 10% of meters from the lower will receive 10,000 times
r signals than required for mobile communication. In cities

1, Delhl, Bongulore, ete, many folks reside within' these
zones. Not all stundards and guidelines throughout
v recommended equivalent limits for exposure. As an
s published exposure limits in Russis and a few eastern
Brrpmenn countries are gencrally mone restrictive than existing or
nisad ezcommendations for expasure developed in North Amtrica
und other parts of Europe.¢ The utilization of cell phoncs is increasing
immensely day-by-day but most of the people (who use the.cgllulay
phone) don't skill cell phones impact human health. it's'almost clear
from the rescaich that the radiation from the phong is liable for many
disenses quite a brain tumor, headaches, STM loss, difTering types of

trongs

5
i

heant diseascs, ete, within the presence of varied RF sources, including

teléphone handséts and broadcast antennas- which contribute to' the
geneml environmental exposure: have become 4 prominenl concern

abuut the sccurity of this new technology und itlso as humen health.”

Cell tower radiation

GSM900 basc.station antenna transmits: within -the. frequency
range of 935 - 960 MHz: This:waxchand -of twenty-five. MHz is
split irito twenty sub-bands of 1.2’ MHz, allotted to varied opertors.

SR CYB S T

ine) Rodiol Rofat Ther, 2020.7(5):163-16&.
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serious. risks. Scientifio evidence sugpess that. caficer is not only linked to mabile phone radiation and thay other

factors also may be imvolved in its development. Magt mbbilcopbrmms use from radiofidquency waves in the range
up 300 MHz 1o 3 GHz» that can be harmfy for human healih (1. Many scientitic studies have been dane an the

radicbiological efficts of RF waves; and most of them haye reported the rare relationship between RF cxposure and

Carrcs_ponding;authnr:
Dr. Nasrollaty Naghdi, 1lam University of Medi ,
TcL+982232523, Fax: +98.2232574 y Email; dr.'n:tghdi‘)?:ra‘sgmai!.‘mm
Receiyed: January 12, 2016, Accepied: April 11 2016 pr o -0
in i-11, 2016, En lish editing> Apri 5 2016
This 18’4 ppeis ecess articte undgc;'r?!in] 920
Petmits tge and dedteibyyiog any med|
made,

» Quality contrul: April 26, 2016
s of the Creative ‘Commaony Attribution . NooCommersial-
I PeOVided the ariginat wor 1 peopexly cited, the nse is noa-

Page 2452

10 tnodiflcariong or adaptationg geq




2aview Article

r"“mama!bonal Braz J Urol

Vol 37 (4): 432-454, July - August,' 2011

Cell Phones and Male Infertility: A Review of Recent Innovations

in Technology and Consequences

Ashok Agarwal, Aspinder Singh, Alan Hamada, Kavindra Kesari

Center for Reproductive Medicine. Cleveland Clinic, Cleveland, Ohio, United States

ABSTRACT

Cell phones have become a vital pant of cveryday lifc. Howcver, the health risks: associated with their, usige are
-oficn overlooked. Recently: cvidence from scvcral studics supports a gmwmg Llaimthnt ccll phonc usage may havcv
u dcmmcmal cffcc! on_sperm. pammclcrs lcadmg to dccn:mcd mnlc icrtlhly Nancthc]css, uthcr studics qhowcd no’
conclusive link betweén male infentifity and cell phonc usage. The amblguny of stch results isattributed to:the lack
of a centralized assay for measuring fnflicted dumage ¢ causcd by cell phoncs -Study design, cthics, and rcpmducibiligy
-are all aspects which must be standardizcd before any conclusions can'be made.

Key. waords: male; hgﬁsrtmty, spemwto::oa u.’llular p!m:w' radlaﬂon

Int BrazJ Uro! 20113 375432-454

INTRODUCTION.

In today’s society, modern min sirivés to he-
come increéasingly officient, Our fast pace lives have
been the driving forces, behind vast tcchno[ogwnl in-
novations such a8 the Imcmét, email, and maost re-
oemly the- *Smuartphonie”. Cell phones have bécome
‘a vital pant of our lives; and as thie social pressures for
optimal efficiency increase;-so:do the technologioni
capabxhh% of cell ph(mc&,

" 'One, often ovérlooked, “aspect associntod
with recent innovations incell phonetechnofogy, is
thé impnet bl these dwices osn humai health, e
spoc:ficnlly malé fertility. RecenL inpovations in
cell phone technology may have i detrimentat ef-
fect on male fertility; and maybe o growing factor
conmbulm;, to male infertility. This-article will To-
cus on cell phones and dissect cmlly whit the mcenl

~ innovations in technalogy mean for human rcpmduc-'

~tive health and male Fertility.

The cssential-topics:of this article comptise
a basic descnpuon of the:cell phonetechnology and
pmhophye.mlobu.al effects of the emitted radiation
from. cell phone. dLVlCBb on tasticalir tissuds and..
sperm fundtion. In addition, analysis of emctbmg'
clues from laboratory and human studies will be dis-

~cussed wking into account the controversy, surroumd-

ing cell phonis research. Last[y, a Lomprchcnsw ¢
fusiee look -into the ensuing fertility consequences
wrdptead W cell phone technology will be discussed.

Comin crnl concepts: of cell phone ph\'sics and bto—
Iopleal effeets

Cell phoncs emit. mdiofréquency electro-
magnetic 'waves (RF-EMW]) 10 nearby: relay base
stations or antennas.. Our bodies act as antennas that
absarb the radiation ‘and convert it into alternating:
cddy currents. The fx«cquencus of these radio waves
fall in.the low ‘frequency micrownve range: (800-
2200 MHz), therefore, this radiation is of'non- jon-
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Figure 5 - Effects of RF-EMW on cellular macromolecules.
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Reproductive Health Concerns: Research

indicates that carrying mobile phones in

lower pockets may lead to decreased

sperm motility and vitality due to radiation
Y and increased groin temperature.

f Metabolic Changes: Recent: 2025
i/ research has explored links between
'mobile radiation and increased food
|intake, suggesting it may influence
{cerebral energy  homeostasis and
! contribute‘to overeating..
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Sleep Disturbances: Radiation can
interfere with the body's natural circadian
rhythm by reducing the production ©f
‘melatonin, the hormone responsible for
sleep.
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Potential cq,’r‘cinogemc Risk:: The
International Agency for Research on
Cancer (IARG) ‘classifies radiofrequency
electromagnetic flelds from mobile phones:
as "possibly. ‘carcinogenic. to humans"
(Group 2B). ‘

‘Thermal Effects and ‘Tissue Heating:
Proloniged use ¢an cause a fraction of a

degree increase in the temperature of the

brain ‘and: facial skin. Unlike other tissues,
the cornea of the.eye lacks temperature
regulation; making it more vulnerable to
thermal damage.

Cognitive ang Behavioral Impacts:
Studies suggest heavy €Xposure may be
linked to slower response times, memory
loss, and in children, an increased risk of

behaviora| issues like ADHD.

oy 98
sk
s

o

8

BTV AL e g,
Y

Y i gagins

* Manaiy yad hewverng v
PR INGUPI05 13 e Lol 2

ﬂg;ne»wmm's.«mm

el

d



e

{
prplor Anim Med Res, ISSN  2277- 470X (Prini), ISSN 2319-247X (Oriline}
’ Vol.4, Issue - &, . p. 246-252 Website: www.animalmedicalresearch.org
Short Communication
;:

A STUDY ON EFFECT OF MOBILE PHONE RADIATION ON
HUMAN HEALTH

i

|

Rajdeep Mitra’, Milan Mazumder, Koushik Pal’, Subasish Jana®

ABSTRACT: A study was conducted in and around North-East Kolkata, West Bengal, India (o find-
out the effect or'Elec'{m-Magneﬁc Radiation emitted by Global System for Mobile (GSM) and Code

Division Multiple Access (CDMA) Mobile Phones on blood pressure, heart rate, pulse rate, respiration

rate and body temperature on 20 healthy people (10 male and 10 female), age group within 21 to 60
years. In silent-andcalling mode, rapid and arrhythmic heart rate, rapid and “irregular pulse rate
were noted in 59 male in the age group of 21-40 years after 30 minutes exposure, when handset

| placed in ear closure to brain. Same observations were found only in 5% male after 15 minutes

- exposure and in 5% female &10% male after 30 minutes exposure,when handset placed on'chest
' closure to heart in the age group of 41-60 years.

| Key words: Electro-magnetic radiation, Mobile phone, Blood pressure, Heart rate, Pulse rate;
Respiration rate, Body temperature, Arrhythmia.

The development and-application of devices 2008, Sainiand Pandey.2013). Electromagnetic
that emit radio-frequency radiation have a7 ufrequency ‘emitted from MP, which was
significantly increased the quality of life i for causing a number of niegative health .
throughout the world (Ayeni et al; 2011). The  &fiects in the form of influencing on the heart
rapid increase in‘the use of mobile phones and circulatory system (Fatma et a/; 2011).
(MPs) inrecent years hastaised the problem of  Oliver et al. (2011) reported that high-frequency
health risk connected with high-frequency electromagnetic fields of MP is associated with.

| r électromagnetic fields-which

electromagnetic fields, remain (Ahamed-etal, healthrisks. Even élec

|
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Millimeter (MM) wave and microwave frequency
diation produce deeply penetrating effects: the

radiation
biology and the physics
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~Abstract: Millimeter; wave (MM-wave);eledtromagnetic.
Alelds (EMFs) are prodicted to
effects in the body. The slectric bt not magnetle part:of
- MM-EMFS are almost complelely absorbed within

Imm of tha body. Rodents arm reported 16 have penetrating

the myocardium, liver,
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~ ﬁn,;ﬁé@'émlii'ssuesmqukedm’umérsmﬁd 'pgpeuathg,effedsj{
0L MM waves.and microwaves: L. Electronically generated

“magnellc farces then do natural incoherent EMFs, 2. The
fixed relatloriship, betwedn' lect

found in EMFs {n évacunmﬁrhlghlyp&nmblemedium

“suchasalr, predicted by Maxwell's equations; breaks down

inather majerlals, Specifically, MM.-wave electrical felds are

-almmest comypletely absorhied In the owuter Tim of the body
duc to the high' dialactrie constant of bitogleal agueous
phases. However, the magnetic fields are very highly pene.
trating. 3, Time-varying magnetic fields have central roles In

producing highly penetrating effects. The primary mecha.

nistn of EMF dction is vol tage-gated calcium chanmnel (VGCC)
activation with the EMFs acting via thely forces on tha
voltage sensor, rather than by depolatation of the plasrna
membrane. Two distinet mechanisms, an indirect and a
direct machanism, are consistent with and predicted by the

"
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- eoherent ‘electri¢ Belds which activate' the VGCC voltage
the outer’
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* vailatiory of magnetic and electric fislds: It is probable thay
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Dhyslcs, to explain peneriting MM-wive YGOC etivation,
via’thé voltage ‘sensor. Time-varying ‘cohererit« miagnetc
fields," as’predicted By’ the Maxwell-Faraday- version of
Faraday'slaw. ofinduction; canput forces orvlons dissalved,
in aqueous jphases: doep within- the’ body; regenerating
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Introduction

Elcctmnically generated electromagnetic flelds (EMFs) are
highly coherent, being generated at specific frequencies,
with spocific vector ditection, with a specific phase and
specifie polarity. The special physics peoperties of such
coherent EMFs have been discussed f1-s]. Similarly, blo:
logicalimpacts of coherent EMFs have alse been discussed
[6~10). Such cohereny EMFs generate much stronger slec:

rical forces and magpetic forces than do natural inco-
herent EMEs, Most but
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Interactions between electromagnetic
radiation and biological systems
Tang,** and Yigong Shi'"*

5 Bing Huang,>* Yingxian Ly, >4~ Yanyu Zhao,** Xiaping

Lingyu Liu™
SUMMARY
Even though the bioeffects of electromagnetic radiation (EMR) have been extensively investigated during
our understandings of the bloeffects of EMR and the mechanisms of the inter-
Rs are still far from satisfactory.in this article, we intro-
e publlshed works

the past scveral decades,
actions between the biologica
duce and summar
have investigated
biochemical reactions.

electrOmagnetic emissl
are not properly controlled or

| systems and the EM
controversy, fimitations, and unso
animals, cells, and

n different blological systems including humans,. » :
dologies also include dielectric spectroscopy. detection of bio-
| predictions. In many studies, the thermal effects of the EMR
the EMR invastigated Is imited to the

used bands, particularly the ¢ line and the wireless communications;
formed for other EMR frcquondes.‘ln.addiﬂon,=the b!é_cffo“c.ts_j_éf‘th‘e,.comp\px

. our understanding of the bibﬁffe;ts»',éf:tﬁé? EMRis

ly discussed- In summary, our un ‘
needed to-answer the unsolved questlions.

the EMR effects ©
Alternative metho

ons, and theoretica
considered. The frequency of

frequencies of the powe

EM environment were rare
quite restrictive and

{INTRODUCTION
to senise and to make use of the mattersand energy \n the environment. Am ong different
asphere since bafore the inception, of life. The bio-

Bpologicai systems have developed clever strategies
{orms of enz'iy is e_l;?n:m;gneti: radiation (EMR), which is pervasve i the earth’s atm

respanses of the visible equency bands are.obvious. (n contrast, tha Sid-resﬁwisa;s' %6 the nonradiative EMR just n 't

3 - . e L350 oSy i R L ST o AT § ) e*ttath
ha:ze been Ppcr_{y undarsiygod.»ya_ut it iz intuitively irrational if the biclogical systems hava selected only an exvemjely narrow ban:iv:; I}"a i
as the sensitive _@nge‘~nus,. there might .b’e different forms of bl’o-reéponses‘{o:the‘EMR including radio frequency to be discow r::lq Ue‘?C\[
:mar_ns :o bean qr:‘teres_tlr?g _researc_h topic.Cne of the difficulties of discovering anew bioeffect of the EMR s the lackof hint: i oo
'soowvnlate : {r;:r;s: t ':P rxvs;enc;o:t EMR ?goun:mg them, Another problem is 1hat the possible biceffacts of the EMR amp:::‘elca“"m
omplax bioeffect caused by ot er factors accompanied with the EMR > el Ao
a - such as heat. Despite such difficulties; many studies

have been carried out to_examine the bio-responsés ta EMR using diffarent approaches. as Zavariarizad Ih Seljemra ¥
¥ me V.,

STUDIES QF IMPACTS OF EMR ON HUMANS
;:‘::Tv: of tl}o optdfmiploglcal investigations and oquﬂmdntﬁ;od’ humans
cte ::::::Cf;‘a':v:s EMR in the snvironment pfoq'rdaﬂy life has been drasticaﬂﬁﬁéreased since the 1950s with the rapid dévelop
certain occupatians are ;::::::;'E::";;T}‘: h-ggesg P flux density is aver 10" times higher tHan‘ib::\ t “’;?'::;E"g é\’e‘,dﬁﬁ\md(
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e :ngds;:t::;;mfa‘lnl);mudude physiological and pathological effects; di:ease: :"at mu“ld be‘ éﬂageﬁ b)’('the EMrThS cors
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y EMR exposure; while dauble-blind eyt =7 x e 4 case reparts are superior in providing information of salf-repo
. sre typically used f alysi ol ondtasiene
or analysis of pathogenesis and impact factors &?
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as microwave radiation poses higher possibilitics of d
exposure frequencies in both humans and animals.
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