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ABSTRACT
Nowadays cell phones have become an integral part of our life. Even for common man to a scholar, cell phones have
become the powerful/essential tool for communication. Their use has increased from 5.2 billion in the year 2010 to 7.3
billion in the year 2015 and estimated that this value will exceed 9.0 billion by year 2020. This has resulted into the
concern about the health issues due to exposition to radio frequency (RF) radiation in the range of 900-1800 MHz.With
an accelerated growth of cell phone usage, the technology developed has reached to a startling position where the
normal functioning of the biological structure of human body is in threat and could lead to severe syndromes like brain
tumours, male infertility, and hormone dysfunction to hearing loss, vision disorder, and degradation of cognitive function
and so on. Obviously children are more susceptible to potential effects of RF as they have delicate and fragile bony skulls
and neural structure is subtle. In this article, different health issues due to the severe usage of cell phone have been
discussed. Also this paper focuses strictly on the RF-fields emitted by hand held cell phones.
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INTRODUCTION
In modern society, cell phones have become an essential communication tool and an integral routine life.The
evolution of cellular phones has been one of the fastest in the history of innovation [1]. They have become
commonly used throughout the world within a short period of time like in business, commerce and
communication; however, their use may lead to health problemsand is a growing concern about the possible
hazards due to the electromagnetic waves emitted by mobile phone(MP).Most of young people who are
intensive MP users have problem of the potential health risk. Electric power dissipation and radio frequency
(RF) exposure causes increase in temperature of MP [2]. As the mobile phones are usually held close to the
ear, it is appropriate to study the effects on the hearing, vision, memory, concentration, sleep and other func-
tions, as this leads to headache and migraine [3]. Mobile phone users often complain of a burning or heating
sensation within the auricle area [2].

Research conclusionpoint out that the use of mobile phones may lead to a number of symptoms such as lack
of concentration and memory, headache, and also fatigue, and non-thermal electromagnetic radiation such as
from mobile phones and base stations may endorse cancer [4].

BIOLOGICAL AND PHYSIOLOGICAL EFFECTS
Experimental researchperformed on volunteers, animals and in vitro, cell-based techniques onmicrowave and
RF fields are very broad [5]. The studies cover the effects of microwave radiation and RF between 60 GHz
and 100 MHz which focus both on the functionalchanges in the brain (effect of exposure to RF and
microwave fields on the head) and on reproduction and development,carcinogenic processes, the
cardiovascular system and longevity (as aresult of whole body exposure to RF and microwave fields).

In vitro studies showed that,changes in cell membranes, abnormally cell proliferationand movement of ions
and substances across membranes are difficult to extrapolate to people.
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The epidemiological studies have link between the use of mobile phones and the incidence of acoustic
neuromas, braintumours, salivary gland tumours, and other head and neck tumours, leukaemia and
lymphomas and on priority it alsoleads headache, fatigue, sleep disorders, loss of memory, dizziness, feelings
of heat or tingling in the auricular (or auditory) area or in the head, vertigo, deafness and blurred vision [5].

The biological effects of the RF fields of attention can be broadly grouped into

1. Thermal effects: This effect is observeddue to local heat production just like the mechanism of
amicrowave oven. It occurs at high frequencies where the RF radiation exerts heating properties that
ultimately lead to a rise in tissue or body temperature. Thermal influence may cause interruption in cell
function and growth [6].
2. Non-thermal effects: RF-fields can produce a very wide range of measurable biological effects. Its
effects are triggered by an amount of energy absorption that is toolow to raise the temperature of the tissue
and which is less than the normalbiological temperature fluctuations[7]. The effect is associated with
interruption of cell membrane integrity because of transmission of electrically shaking a eddy current formed
from body absorption of EMW[6].

In general many researchers have analyzed the effect of cell phones on general human health[6]. Some of
them are listed below

1) Male infertility
Cell phone usage in men is associated with a reduction in semen quality in the form of reduced sperm count.
The motility, viability and normal morphology of sperm depends on the duration of cell phone exposure time.
Even on long term exposure to mobile phone radiation might lead to reduction in serum T levels and also
affect sperm quality in men[8].

Chronic exposure of radio frequency electromagnetic waves (RF-EMW) can affect mitochondrial genome and
nuclear Beta- globin locus of epididymal spermatozoa. In some study, on RF-EMW exposure for 1 hour,cause
oxidative stress in ejaculated human semen but did not found effect on purified mature spermatozoa[9].

Infertility is common problem that occurs and affects nearly 20-27 % of couples. Generally half of the cases
are due to male infertility. RF-EMR affects on testes because of direct exposure to thermal effect. It also
affects on seminiferous tubules and spermatozoa. This exposure reduces testosterone levels, impares
spermatogenesis, and cause spem DNA damage [6, 7, 8].A number of studies revealed that cell phone is one
of the agents in the increasing male infertility [6].

2) Effects on cell growth and proliferation
An in vitro study, RF-exposures of cells has been linked to changes in transcription and cell proliferation
assayed by the incorporation of an RNA-precursor and a DNA-precursorrespectively. RFexposure has also
been linked to changes in cell cycle[10]. Also the reports from in vitro research indicate that low-level RF
fields may alter membrane structural and functional properties that trigger cellular responses [11].

3)Impacts on the nervous system
A number of researchers [12,13,14] have performed the study on effect of RF fields on nervous system. They
found that there will be a change in the brain electrical activity, in the release of neurotransmitters, in
melatonin secretion, in the retina, iris and corneal endothelium. Some of these effects were serious. The report
attributes these changes to the nonthermal effects[12].

4)Oxidative stress
In healthy organisms there is a constant production of the so called reactive oxygen and nitrogen species (ROS
and RNS, respectively). The ROS and RNS are very reactive and can attack a host of critical cellular
organelles and molecules, including DNA. In healthy aerobic organisms the production of the harmful ROS
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and RNS species is balanced by antioxidant defense systems and repair mechanisms. If this balance is
disturbed, the result is an increase in the likelihood of cell injury and damage which can lead to cancer or cell
death [15].

Oxidative stress is typically induced by ionizing radiation through direct homolysis of chemical bonds. A
recent study on 12 human volunteers exposed to continuous cell phone emission for up to 4 hours showed a
slight (but statistically-significant) oxidative stress response and a consistent rise in plasma-levels of lipid
peroxidases with the duration of exposure. At the same time levels of antioxidases in the erythrocytes
decreased[16].Long term use mobile causes endometrial apoptosis and oxidative stress[17]. Another study
indicated that the RF-EMR emitted by mobile phone affects fetal and neonatal heart rate and cardiac output
[18].

5)Blood–brain barrier permeability
The influence of microwave exposure on the permeability of the blood brain barrier has been investigated by
several authors. Distraction of the blood–brain barrier permeability was determined by calculating the
eructation of external tracers or of internal serum constituents [13]. Many researchers comply that continuous
and pulsed microwave exposure increases blood–brain barrier permeability [19, 20, 21, 22, 23]. On contrary,
some authors showed difference of opinion due to their findings [24,25].

6) Behavior changes
D’Andrea et al. [26] have discussed in their article about the investigations conducted to understand
behavioral end points performed in the laboratory, subjected to radio frequency (RF). It was concluded in the
article that, several authors [27, 28] have shown a consensus on a common platform that exposure to RF
radiations can entail to change in the behavior of human.Behavioral changes observed in RF exposed animals
are thermally mediated [26].

CONCLUSION
It is concluded that a decrease in male fertility is associated with cellphone usage. Also these devices emit
radio frequency electromagnetic waves which may decrease spermatozoa quality. The reduction in sperm
count, motility, viability, and normal morphology is related to the duration of exposure to cell phones. The
usage of the cellphones leads to the dysfunction in cell growth and proliferation, nervous system and
generation of oxidative stress.Due to nonthermaleffects there is a disruption in the brain electrical activity, in
the release of neurotransmitters, in melatonin secretion, in the retina, iris and corneal endothelium.
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