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Electromagnetic
spectrum

The wavy line at the right
illustrates the concept
that the higher the
frequency, the more
rapidly the field varies.
The fields do not vary at O
Hz (direct current) and
vary trillions of times per
second near the top of
the spectrum.

Microwaves from mobile
phones

800 MHz - 3 GHz (800
million Hz T 3 billion Hz)

Electromagnetic Spectrum

Frequency in hertz (Hz)

Power-frequency EMF, 50 or 60 Hz,
carries very little energy, has no
ionizing effects and usually

no thermal effects. It

can, however, cause

very weak electric

currents to flow E

in the body.

0% g
“_b.q - =]
‘@.‘ Gamma rays =
PaN e
-]
T 2
el
X-rays, about 1 billion billion Hz
Ll el . m
can penetrate the body and X-rays =
damage internal organs and ¢ -
tissues by damaging important .f
molecules such as DNA. This =
process is called “ionization.” o
Ultraviolet =
x radiation
]
: Visible
light
Infrared
radiation
Microwaves, several billion Hz, ¥
can have "thermal” or heating
effects on body tissues.
800-900 MHz |3
& i
18001900 MHz [
Radiowaves
Computer l
15-30 kHz
Very low

frequency (VLF)
3000-30,000 Hz

Extremely low
frequency (ELF)
3-3000 Hz

Direct current

1022

1020

1018_____

1016_

1014_

1012_

-Iu'EG_

108

105

10%—

10%—
60 Hz




/

N\

Microwave (MW) exposure safety
standards

Current safety standards are most often basd¢deymal
effectsof microwaves iracuteexposures, 2 W/Kg-NIRP
(International Commission for Nelonizing Radiation
Protection)

Power flux density (PD) or specific absorption rate (SAR,
Rndose rateo) I s often used

Dose = (SAR?3 exposure duration) is not used for
assessment of microwave exposures

Safety standards significantly, up to 1000 times, vary betwee
countries

Why?
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Many groups over the world
described various non-
thermal biological responses
to microwaves (MW)
iIncluding cancer-related
effects.

68 % of available
experimental studies report
non-thermal biological effects
of microwaves

(Huss et al., 2007)
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The impact of non-thermal mobile phone radiation depends

on the nature of the waves and conditions of exposure

Arequency
Aodulation
Molarization
ACoherence time
Mose and duration

Antermittence

AElectromagnetic
environment
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Physical and biological variables/parameters of importance
for biological effects of non-thermal microwaves

A Reported by many research grougarrier frequency,
modulation, specific absorption rate (dose rate), dose and
duration of exposure, post exposure time, genotype and
cell type, physiological traits, presence of radical
scavengers and antioxidants

A Emerging data suggedépendencies the of the NT MW
effects on polarization, intermittence and coherence time
of exposure, electromagnetic stray fields, static magnetic
field, sex, age, individual traits, and cell density during
exposure

A Differences in these variables/parameters between
studies might be a simple reason for different outcomes
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Anomalous viscosity time dependence (AVTD) similar to
neutral comet assay measures relaxation and condensation of

Time of measurement (s)

DNA loops regardless DSB induction

—=— EtBr, 50 ng/ml
control
—x— EtBr, 2 mg/ml

Control

EtBr, 2 mg/ml,
condensation

400 600 800

EtBr, 50 ng/ml
. Y. Belyaev, S. Eriksson, J. Nygren, J. Torudd, and M. relaxation
HarmsRingdahl,Biochim Biophys Actavol. 1428, pp.

\348356, 1999




/ AFrequency windowso in eff &
comparable with intensities produced by base stations
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