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Abstract

marker leptin and physical parameter BMI.
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The communications protocols used by mobile phones often result in low-frequency pulsing of the carrier signal and the biological
significance of these modulations has been subject to debate. Mobile phone radiation causes heating in living tissues. This review aims to find
other confounding factors and variables, if any, associated health hazard. To address the effect of cell phone radiations on the biochemical serum

Introduction

In recent years, it has been a subject of interest to study
the effects of mobile phone radiations. There have been many
studies on this subject, because of the increase in mobile phone
usage. Two-third of the world population approximately is using
this technology. There were more than 4.3 billion mobile phone
users till June 2009. Electromagnetic radiation used in the mobile
phone is in the microwave range. The digital wireless systems,
e.g. data communication networks also use the same radiations.
Radio Frequency electromagnetic Radiation (RFR) is present in
the electromagnetic spectrum and has a frequency ranging from
10 KHz-300 KHz which is used in wireless communication and
is, therefore, emitted from antennas of mobile phone and their
cellular masts. The communications protocols used by mobile
phones often result in low-frequency pulsing of the carrier signal
and the biological significance of these modulations has been
subject to debate [1]. Mobile phone radiation causes heating in
living tissues. RFR is absorbed and gets penetrated deep into the
tissue which is converted into heat. This rises the temperature of
the contact area about 0.3degree.The temperature in the brain
fluctuates by one degree and only a rise of approximately five
degree can cause cell damage. But radiation affects the biological
materials by depositing energy at molecular levels, therefore,
hormones and receptors are the prime targets on mobile phone
users and their future generations. In 2006 a large Danish study
about the connection between mobile phone use and cancer

incidence was published. The study included over 420,000
Danish citizens for 20 years and showed no increased risk of
cancer [2]. Radiation absorption: A mobile phone radiation level
is measured in Specific Absorption Rate (SAR) which is the rate
at which radiation is absorbed when exposed to radiofrequency.
Its units are watts/kg. All cell phones emit radiofrequency and
SAR level may vary by models. For a phone to receive certification
in USA, maximum SAR level must be than 1.6watts/kg whereas
in Europe, it can be till Zwatts/kg. SAR data for specific mobile
phones, along with other useful information, can be found directly
on manufacturers’ websites [3]. The maximum power output is
regulated by mobile phone standards. The cell phone and the
base station check quality of reception and the strength of signals
in most of the systems. The power level within a certain span of
area is lowered or raised accordingly, to accommodate different
situations, such as inside or outside buildings and vehicles.

Leptin is a peptide hormone, which maintains energy
homeostasis and regulates food intake Leptin receptors are
found in multiple tissues [4]. It is secreted by white adipose
tissue cells, which are in proportion to the amount of adipose
tissue mass. Leptin affects the regulation of insulin secretion and
energy metabolism in skeletal muscles and fat cells. It maintains
the energy stores in skeletal muscles and prevents starvation
[5]- Use of cell phones has become increasingly popular so more
people are likely to be affected by the hazards of cell phone
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radiations. Growth in young people has become shunted due to
various radiations present in our environment. Cell phone users
are seen to have many adverse effects regarding their health e.g.
malignancies, infertility, loss of memory, hearing problems and
obesity. Aim of this Mini Review is to addressed effect of Cell
phone radiation on body growth, BMI and serum leptin levels and
on Hemoglobin.

Operational Definitions

Mobile phone: A mobile phone is a device used to make and
receive telephone calls over a radio link, whilst moving around
a wide geographic area. The mobile phone connects cellular
network provided by a mobile phone operator, allowing access
to the public telephone network. It is also known as cellular
phone or cell phone. The first hand-held mobile phone was
demonstrated by Dr Martin Cooper of Motorola in 1973, using
a handset weighing around 1 kg [6]. Radiation: Radiation is a
process in which energetic particles or waves travel through a
medium or space from a specific source. Two types of radiation
are commonly differentiated: ionizing and non-ionizing radiation.
Ionizing radiation i.e., radiation having sufficient energy to ionize
an atom, but the term radiation may correctly also refer to non-
ionizing radiation e.g., radio waves, heat or visible light. Exposure
to radiation causes damage to be living tissue, resulting in skin
burns, radiation sickness and death at high doses and cancer,
tumors and genetic damage at low doses [7]. BMI Body mass
index is defined as the person’s body weight divided by the square
of height. It is also known as Quetelet Index. BMI can also be
determined using a BMI chart, which shows function of weight
(horizontal axis) and height (vertical axis) using contour lines for
different values of BMI or colors for different BMI categories [8].

BMI calculations using:
Metric System

Weight in kilograms/Height in meters?
English System

Weight (Ibs) / [height (in) 2 x703(conversion factor)]. Round
to the second decimal place.

Weight Regulation: When energy intake correlates with
energy expenditure stability of body weight and nutrient balance
is achieved. The mechanisms involved in body weight regulation
in humans include genetic, physiological, and behavioral factors.
Human obesity is usually associated with high rates of energy
expenditure [9-10].

Leptin: Leptin is a 16kDaproteinhormone which regulates
energy intake and expenditure, including functions like appetite
and metabolism. In humans, the Ob (Lep) gene is located on
chromosome 7 (Ob for obese, Lep for leptin) It is one of the most
important adipose derived hormone. The effects of leptin were
observed by studying mutant obese mice that arose at random
within a mouse colony at the Jackson Laboratory in 1950 [10].
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Limitations of Study

a.  Research topic may focus on specific leptin hormone,
BMI.

b.  The scope of this study was to demonstrate the possible
effects of mobile phone radiation on serum leptin levels and BMI.
While the study can succeed in this primary objective there are
several limitations to the generalization of its results.

Review of Literature

Behari ] and Indian ] (2010) in their review article noted
that now for several decades there is existence of low-level
electromagnetic fields in the environment. Mobile phones are
used by adults and even children in various positions with respect
to their bodies. According to the two authors there has also been a
major increase of mobile communication base stations which have
led to a serious concern about health effects of radio frequency
emissions. There are 2 main issues about health which could be
affected as a result of radio frequency field exposure. First, the
thermal effects caused by holding a mobile phone close to the
body and extended conversations on it for a long period of time.
Second, the non-thermal effects from phones and base stations
situated near houses, schools etc. [11].

After a thorough search, I identified that there is no study
done that has assessed effects of mobile phone radiations on
serum leptin level or BMI. However, many studies have taken
place to see effects of mobile phone radiation on body. In the
studies conducted by Lerchl and colleagues (2008), adult male
hamsters were exposed for a period of two consecutive months
to a radio-frequency of 383,900 and 1800 MHz. At 383 MHz
exposure showed an increase in body weight up to 4% and at 900
MHz the increase was up to 6% while at 1800 MHz no effect on
body weight was seen [12-20]. The data showed that absorbed
radio frequency energy may result in increased body weight
thus causing an increase in serum leptin levels in the exposed
animals. Imai and colleagues (2011) conducted another study
in which 5-week old animals were used and an exposure of 1.95
GHz for 5 hours per day for 5 weeks was given. No difference was
found in the body weight so it can be assumed that there was no
significant rise in the serum leptin levels and BMI under the above
circumstances. [13] However, long term studies have revealed
that no significant alteration in body weight was observed with
radio frequency electromagnetic field exposure.

Conclusions

We found no evidence for an association between tumor
risk and cellular telephone use among either short-term or long-
term users. Moreover, the narrow confidence intervals provide
evidence that any large association of risk of cancer and cellular
telephone use can be excluded
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