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EPIDEMIOLOGY |

the WORLD's
widest survey

When it comes to risk prevention, epidemiology - the
statistical study of the relationship between a potential
threat and its real effects on human health - is the
essential first step before any sound diagnosis can be
made. But before such an analysis is possible, sufficient

time must have elapsed since the appearance of the

threat, and the study population must be sufficiently large and
representative. In the case of mobile telephone use, the ambitious

European Commission supported Interphone study was launched

as soon as these two conditions could be met. Its initial global
conclusions are awaited with great interest as they will provide

the first knowledge base for an objective debate on the
principle of precaution when using mobile phones.

t all began in 1998, The use of mobile

phones was still very recent at that time but

it was already becomning clear that this was
a major technological invention destined to
have a major social impact. Hundreds of
millions of pecple were to become mobile
phone users. Two major internaticonal organ-
isations, the ICMRP,O) responsible for setting
electromagnetic protection levels, and the
World Health Crganisation, felt directly con-
cerned by this technological innovation. They

Diverse sponsors

assembled a team of experts of global renown
to look at its potential impact. What was
known about the possible consequences and
risks of the EM radio frequencies generated by
these new devices, used in such close proxim-
ity to the brain and with very different prop-
erties to traditional telephones? The answer
was: very little.

All the available epidemiclogical data on expos-

ure to radio frequencies related to limited popu-

lation groups who suf-
fered exposure in a
work environment (in
radar or medical occu-
pations, for example) and
under very different con-
ditions. The evaluation
methodologies for these
specific risks were also far
from standardised and lit-
tle suited to an analysis of

The Interphone epidemiological study really took shape in 2000 when, in addition to national funding, it received substantial financial
support from the European Union: maximum contribution of €3 850 000 for four vears under the Fifth Famework Programme. Danish,
Finnish, French, German, Italian, Swedish, Morwegian and British teams joined the project, as well as an Israeli institute of medicine.
These were later joined by four other international partners (Australia, Canada, Japan, New Zealand), bringing to 13 the number
of countries covered by the study. Additional financing was also provided by the UICC (International Union Against Cancer). The

4 latter has a particularly important role in channelling funds from two private bodies representing the mobile phone industry, the
Mobile Manufacturers' Forum and the GSM Association. “The acceptance of this material support from the industry is governed

by a clause strictly guaranteeing the absolute scientific independence of the studies carried out under the aegis of
Interphone,” stresses Elisabeth Cardis.
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this new invention that had taken the con-
sumer society by storm.

Inventing a method

“Already at this time we were looking at the
feasibility of a study that we named Inter-
phone and that would be designed specifi-
cally to look at this new problem,” explains
project coordinator Elisabeth Cardis, director
of the International Agency for Research on
Cancer (IARC), an offshoat of the WHO with its
headquarters in Lyons (FR). “Teams of special-
ists from 13 countries — the study would only
be of value if it was conducted on a very wide
scale so as to avoid any regional bias — agreed
to concentrate their research on the develop-
ment of very specific kinds of tumours of the
cranial system: certain brain tumours (gliomas
and meningiomas), turnours of the parotids or
salivary glands, and tumours of the acoustic
nerve (neurinomas) or of the lymphatic tissue
{lymphomas).

It now remained to carefully select the control
populations to be studied for mobile phone
use. They were selected exclusively in areas
where the technology had been adopted early
on, at least between five and ten years pre-
vicushy, While this is the case for quite
large areas of Morthern Europe, elsewhers
penetration at this time was primarily
in large urban areas. Interphone also
lirnited its study population to work-
ing people aged between 30 and 59,
far whom there is the greatest likeli-
hood of long-standing and continuous
use of mobile phones.

After defining all these criteria, the stat-
istical potential on which the teams
began to work produced a significant
sample: approximately & 000 people
showing gliomas or meningiomas (at
a serious or benign stage), 1 000 cases
of acoustic nerve neuri-
noma, and 600 parotid
gland tumours.

EPIDEMIOLOGY

Interviewing and cross-
checking

On this basis, the researchers carried out per-
sonalised and in-depth interviews of the control
groups to assess for how long and how fre
quently they used mobile phones. Important
details were recorded carefully — including
which ear the mobile phone is usually held
against. This is a valuable element, in particu-
lar when considering the condition of the
acoustic or salivary system.

These recall data were then compared with
the invoicing data available from the service
operators, the network technical characteris-
tics and the phones used. Finally, a personal
investigation was carried out to detect other
genetic or environmental factors that may
have interacted.

“Many national or regional studies, either com-
pleted or nearing completion, are currently
being gathered by the IARC," explains Elisabeth
Cardis. “Various teamns have communicated
incomplete results. These all report an absence
of effects, with the exception of one, published
by a Swedish team and concerning acoustic
nerve neurinomas (see box). But the
Interphone results will only have any
real value when they have been
analysed and validated in their
entirety. This global evaluation will
not be completed before 2006."

Contact
© Elisabeth Cardis
cardis@iarc.fr

To find out more
O www.lare.ir

{1} internationa Commission fr Non-
lonizing Radiation Protection
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[ —
Enigma
of the Swedish
neurinoma

In October 2004, the Institute of
Environmental Medicine at Stockholm’s
famous Karolinska Institute issued a
press release that caused a certain degree
of concern. It revealed that the examin-
ation of 150 cases of neurinoma - a
benign tumour of the acoustic nerve
that grows very slowly and is quite rare
(estimated at one case for ewvery
1 000 000 people) — disclosed a doubling
of the risk among intensive users of
maobile phones “for at least ten years'
duration”. A worrying detail was that
this risk increased fourfold for the side
of the skull generally used for the device.

While not objecting to the publicity
the information had attracted, the
researchers themselves expressed the
view that these findings should be
treated with the greatest caution,
primarily because the study sample of
people presenting such tumours was
very small. The Interphone study would
provide more exhaustive results con-
cerning 1 000 examinations of neuri-
noma sufferers. The specification of “at
least ten years' duration” (no increased
risk being identified before this period)
perhaps also indicated a problem of
technology. The first telephones used
were analogue and “nothing permits
us to affirm that these long-term results
concem the use of digital telephones of
the GSM generation...,” point out the

researchers.
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- The mobile
keeps us on

our toes

Launched scarcely ten years ago to rapid popular and commercial

" success, today the mobile phone is the subject of intense research

e /to ensure that it poses no threat to human health. However, with

: " the exception of traffic accidents due to a lack of concentration, no
indication has yet been found that the mobile phone is in any way harmful.

This naturally begs the question as to why such attention is being paid to health risks that,
to date, have not been proven. In part, no doubt, this is simply due to the phenomenal
success of this new technology that already has 1.6 billion users. Yet at the same time, there
is a distinct lack of scientific knowledge of the potential long-term biological effects of the
technology employed. This is true despite the fact that electromagnetism in all its forms,
both natural and man-made, has been extensively studied by researchers and exploited
by engineers, resulting in a wealth of applications that have grown steadily over the past
century. Particularly significant is the rapid development of telecommunications.

The safety boundary for the effects of electromagnetic fields on human health
has been set traditionally at the famous dividing line between ionising and non-

ionising rays. The biologically damaging effects of electromagnetic frequencies

in the zone beyond visible light — from ultraviolet rays to radioactive rays — have

been carefully identified and studied for decades by the specific scientific discipline

of radiological protection. Despite the dangers, this has made it possible to master
 applications in the ionising sphere, both for producing nuclear energy and in the
medical field - in which their development has enabled considerable technical progress
in imaging and sophisticated treatment.

But one question has been neglected, at least until some 20 years ago: that of the possible
effect on the human body of that extensive non-ionising electromagnetic ‘smog’ that
remains largely uncontrolled and has ever-increasing power and frequencies. A smog to
which we are all exposed in our everyday domestic, urban and professional environments.

The mobile telephone has given us a wake-up call. It is time to redouble our efforts to
evaluate the potential risks and to take corrective measures, if necessary. It
is time to find out more, not only about the ever-shrinking tiny device so
frequently pressed to our ears, but also about so many other new

technologies and the infrastructure they require. In particular,

the high-voltage power lines that are such a familiar feature of the

contemporary landscape must be studied for any effects on

people living in their vicinity.
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electromagnetic bath

ransported through conducting mbles, electnclt)r is an invisible
'butwy tangible reality: thelight comes on, motors start up, the
hotplate heats up, the refrigerator cools, the TV screen ﬂidter;/

to life, the telephone rings ... and the electric shock creates |ns!3nt,pﬁm
“in whoever is clumsy enough to touch exposed wires! -

e o

At the same ttme‘, allthese currents — inseparable from the oscillating elec-
tric field in which they originate — have a hidden component, one that
is external to the conductors themselves and that we cannot feel. This
leads to the creation of magnetic fields with the property of inducing,
at a distance, the polarisation of the electrical charges present in their
near environment.

xgii'lcg._the pioneering times of the late 19% century when this dual real-

ity waﬁ"damgnslrated by physicist Maxwell — the founding father of the
theory of Eleéﬁcity__—_ this fundamental conjunction of the electric field,
which is necessary for a current ta travel, and of the magnetic field cre-
ated when it does travel, has been combined in the unique concept of
electromagnetism.

It made it possible to realise that the entire

_Universe is the site of an incredible variety of

\%c{es for the propagation of oscillating electro-
magnetic waves — waves that can be read in a
vast spectruﬁ‘rs{jraqumcre: ranging from zero
{continuous or un‘idue ctronal current) to
1020 hertz. :

[ & rad i

Thi Et/:mnm and universal grid of the vibratory p"hmnn'lena of the atornic

sub-atomic world includes, in the very I'lighe_ﬁ: frequencies, cosmic radi-
ation, radicactivity (with gamma rays and )Q-";ays}, the characteristics of
visible light and the colours of which it is cp':mposed plus the vast zones
of infrared and ultraviolet frequencres that lie below and above it in the
spectrum. y
Within this continuous speckum,jffs at the very bottom of the scale that
we find the frequencies of the electrical and electronic applications
invented by man. Mevertheless, these have progressively cimbed the scale
of oscillations for increasingly diverse ends.
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eguivalent to one wave osaliation per second. On an imverted scale, w.tresa‘eaﬁa

expressed in wavelengths (such as the ‘microwave’ categony) that express I;E:ismne
the wave Fravels during an cscillation cyde

Common and universal The Electromagnetic Spectrum //
-
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As well as opening the door to an impressive | - i
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On a vast logarithmic frequency scale, the ele_gmrmi@j;etlc spectrum includes the
primordial phenomena of the Universe {cosmic rays, radicactivity, light) as well as the man-

made phenomena of electrical civilisation and telecommunications.
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“Rays”, although potentially
dangerous and kept under a
dose watch, have enabled
scinece to make tremendous
progress in updating
anomalies and diseases. Today
they are used dally for
dignosis, one of the most
achvanced methods being
magnetic resonance Imaging.

The precedent of radioactivity

As they propagate, by their very nature electromagnetic waves have an
electrical influence on the atoms that compose the objects they encounter,
whether inanimate or living. Man became aware of this in the first half
of the 20th century when pioneering researchers were fascinated, often
to their own detriment, by the properties of radicactivity, unaware of its
potentially damaging biclogical effect. In this area of the electromagnetic
spectrum, the power of penetration causes breaks in the atomic bonds,
preducing ions. At the biological level, this is expressed in major changes
to DMA. This group of electromagnetic waves, which is closely monitored,
became known as ‘ionising radiation’.

Even though the power of this radiation could prove fatal, it also inter-
ested science for the formidable services it could render. During the First
World War, Marie Curie devoted all her energies to demonstrating that
K-rays could provide an unprecedented way of ‘seeing’ the bone frac-
tures of the men wounded in the trenches. $he herself was ultimately a
victim of the radiation to which her research had exposed her through-
out her life.

In the 19505, with the development of the nuclear industry and the grow-
ing introduction of radioactive applications in medicine and other fields,
a whole science of ‘radiclogical protection” grew up to study the effects
of ionising radiation, to develop the most effective methods of protec-
tion and to define the exposure limits ~ while at the same time exploit-
ing the benefits of this unique form of energy to the maximum. Set up
in 1965, the International Society for Radiclogical Protection {I5RP)
began to play a role as a global forum for comparing and disseminat-
ing knowledge and updating the safety standards for this very distine-
tive family of ionising rays.

Non-ionising newcomers

Ten years later, scientists at the |SRP began asking the question as'to
whether concerns about radiclogical protection should be extended to
other areas of the electromagnetic spectrum that were being used
increasingly by new technologies — from the very low 50 hertz frequen-
cies of traditional electricity networks to the increasingly broad radio fre-
quencies, and up to the boundaries of the microwaves and infra-red zones.

—
High-voltage lines:
guilty or innocent?

In the very low frequency of 50 hertz — the usual standard for
electrical appliances throughout Europe - any EM generation
has always been seen as posing no danger to the population.
We are used to living under the vast network of high-voltage
lines that criss-cross our countries, with particular concentra-
tions at the exit of power stations and on the outskirts of major
urban areas. Although veices have sometimes been raised to
question the presumed innocucusness of the powerful mag-
netic fields, in the absence of any in-depth studies these con-
cerns have not been acted upon. Over the past decade or so,
experts have nevertheless looked at a possible link between
leukaemia in children born and living for long periods in
close proximity to these high-veltage lines. Incomplete data
suggest a possible increase in cases, and it has been acknow-
ledged that if the pattern is confirmed it would indicate
‘more than just chance’.

In June this year, the British Medical Journal published the
results of much more in-depth research carried out by a team
from Oxford University. They embarked on a vast epidemio-
logical study comparing some 9 700 recorded cases of
leukaemia in children aged under 15 in Great Britain with the
grid map of very-high-voltage lines and the 22 000 associated
pylons. They founc a 70% increased risk of leukaemia in chil-
dren living less than 200 metre s from these lines. Cautious of
creating alarm, the authors added that, even if a relationship
of cause and effect could be deduced from this, it would still
represent less than 1% of child leukaemia cases in the coun-
try. The nature of the relationship must also be set against the
fact that the global study of leukaemia cases generally shows
the cause of the disease to be changes in DNA prior to birth
or any later environmental factors, such as pronounced expo-
sure to ionising radiation. The increased risk indicated by
the British study is therefore only of relative value, if not set
against these predoeminant factors. Mevertheless, in future, it
seems that stricter national norms are to be adopted for
acceptable distances
when siting these
high-voltage lines.

To find out more
© waw.greenfacts.ong power-lines/- 2 power-lines-3.htm#2

There is in fact a direct link between the wave frequency and the energy
transported — and thus the potential impact on matter.

In 1977, in co-operation with the World Health Crganisation (WHO) and
the United Mations Ervironment Programme (UMEP), the [SRP set up the
first International Cornmittee for Non-lenising Radiation to study and
define the health criteria to be applied in these very extensive fields. In
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G5M (Global System for Mobile communication)
These three initials, which entered the language nearly
20 years ago, are emblematic of a long and sustained success
story on the part of the EU. It is a success rooted in a
commitment to constructive and close co-operation bebween
technelogy companies in the telephony and electronics
sectors (established under the ELREEA initiative), the national
telecommunications organisations of the European countries
and the EU institutions (European Commission, Council and
Parliament). All these players made a major contribution to
the successful harmonisation that was needed for G5M to
be adopted as the standard without encountering the
obstacle of international borders. Today the GSM cell phone
is used by 1.6 million people worldwide.

1992, this Committee broke from the [SRP to become the International
Cormmission for Mon-lonising Radiation Protection (JICNIRPY, an independ-
ent scientific body charged with worldwide coordination on these issues.
This field of research, which had been neglected for too long, thus
began to take shape, but on the basis of very limited knowledge.

An all-electric society

The protection mission entrusted to this newly created organisation
would appear to have been of staggering - and unnecessary — propor-
tions. In our ‘all-electric’ society, it is difficult to imagine concern — and
there is no evidence on which to base it — about the countless very-low-
frequency electromagnetic fields generated by the many devices we use
in our everyday domestic and working lives and the cables that supply
them. There is a general consensus that these fields are not in any way
harrful as the magnetic inducticn levels have a limited range and must
respect standards that are set at a very low level.

However, the influence of these fields becomes much maore extensive and
intensive when the currents reach high values, bringing the need for more
specific standards. This is the case, for example, for certain very-high-volt-
age industrial applications or network nerve centres such as power sta-

The last two
decades have seen
an explosion in the
most diverse
electromagnetic
fields.

tions, transformation stations and high-voltage power lines. The latter
have, in fact, been the subject of debate regarding their possible health
effects — effects that recent research would tend to confirm (ses box).

Invasion of the waves

Ancther key field is linked to the development of telecommunications.
Here, too, exploitation of the transmission capacities of electromagnetic
waves is not new. During the first half of the 20th century, our ability
to use these hertz waves, in the range of 300 KHz to 300 GHz, gave rise
to radio broadcasting and then to television.

Owver the years, these remote ‘wireless’ transmissions continued to
develop, using increasingly high so-called ‘radio frequencies’ and giving
birth, during World War Twa, to radar. Finally, cwver the past two decades,
there has been a veritable explosion in the most diverse electromagnetic
signals. With the advent of remote contrals, WiFi and BlueTooth, these
signals have invaded our space, both in the home and at work. We are
being bombarded continually by satellite beams while in shops and air-
ports, for example, we have to pass through a growing number of
security points — anti-theft, luggage inspection, etc. — that use pulsed
EM beams.

Knowledge control tower

Launched in 2004, the mission
of the new European
EMFE-MET
{Electromagnetic
Fields Metwork) is
to  coordinate,
evaluate and inter-
pret the growing
volume of research

results on the potential

impact on health of non-ion-
ising magnetic fields, espedially in connection
with mobile telephone use. Participants indude

Europe’s best scientific teams working in the
Member States or engaged in EU-backed co-
operative research.

The initial shortage has given way to a wealth,
if not excess, of data. Wherever you turn, maga-
zines, press releases and official health notices
are responding to the latestin a steady stream
of research results. Generally, the message is one
of reassurance. But there are also the occa-
sional less reassuring findings, figures that
require further investigation, new fields to be
explored and the need to apply the principle of
precaution — as for the excessive use of mobile
phones by children, for example.

5o how can we find out what's what? The first
service rendered concerns the scientific commu-
nity itself. “The coordination action of EMF-
MET is first of all comparable to a kind of
research control tower, within which the prin-
cipal European actors currently involved in
these issues can engage in structured dialogue
and consultation,” stresses Paolo Ravazzani,
coordinator of the network. “We publish a spe-
cialised newsletter that reports on this growing
volume of information, rooting it in its most
solid interdisciplinary bases.”

Interpretation is key
EMF-MET's principal ambition is nevertheless



MOBILE

PHOMES AMND HEALTH

Mo.46

The mobile phone issue
However, it is without doubt the mobile phone and its phenomenal suc-
cess that represents the pinnacle of innovation in this field. A major social

phenomenon of our age, it is a means of communication used by all ages
—including the very young — and all social categories. As there is noth-
ing exceptional about the intensities and frequencies used, given the
electromagnetic environment we already inhabit, initially this new tech-
nology did not raise any new questions.

There were, however, two exceptions. The first relates to the transmit-
ting infrastructure that had to be quickly put into place to serve this tech-
nology — and increasingly often at the heart of cur urban fabric. At first,
this was the issue that aroused most of the complaints and concerns. How-
ever, to date, the balance of the scientific evidence indicates that there
is no general risk to the health due to radicfrequency and microwave
exposure (that is the working frequencies of the radic masts) when the
exposure is below ICMIRP guidelines. In short, although they add to the
already large number of such EM sources in our ervironment, they do
not in themselves constitute a major aggravating factor.

Following research on
Ionising radiation, the
specific field of ultraviclet
rays Is now the subject of
Increasing attention in
connection with many
research projects on skin
cancers. These rays do not
originate In technical
devices — except for
sunbeds - but are linked to

©MNasa

the sun’s rays, the harmful effects of which are generally
recognised. Today's sun worshippers are being targeted by

information campaigns urging the need for precautionary action.

The second question is that of the use of the mobile phone itself. They
are devices that are pressed up close to the ear and thus in close prox-
imity to the hurnan brain. This is new and as such raises a new problem
for scientists.

In the space of a few years, the exposure to magnetic fields in our every-
day lives has increased to the extent that it has become an issue of
priority concern. Therefore, a number of European Commission sup-
ported research projects have been launched in this field, enquiring
in particular into the auditory system, cellular biology and epidemi-
ology (see following pages). In 2004, the EU created the EMF-NET
(Electromagnetic Fields Metwork), a scientific coordination network
dedicated to mobile telephony and other technologies with an elec-
tromagnetic incidence. EMF-Net aims to harness the various scientific
results in this field and to provide an interpretation that is as reliable
as it is independent (see box).

interpretation. How to gauge the significance
of an announcement coming from a limitad
group of researchers, or of results showing the
absence of effects or, on the contrary, the pos-
sibility of their existence? What ‘scientific opin-
ion’ can one deduce from them and what cred-
ibility can be lent to them?

“EMF-MET has adopted a joint evaluation mode
that the network experts in our technical groups
apply to study data and research results. These
working groups are charged with providing
the European Commission and health author-
ities with briefing notes and interpretation
reports. To respond to precise and urgent

requests from policy-rmakers, we have set up a
fast response team able to provide succinct
inforrmation and comments on the knowledge
available on a given subject of topical interest.”

Although the network has no research aim as
such, it carries out forward study and scientific
and techneological menitoring missions in a
number of fields — and, of course, on all devel-
opments in the emerging technologies.
“Attention is far from concentrated solely on the
subject of telephony, which is currently very
much in the media spotlight. In addition to
issues of general protection for the public in all
areas of domestic and urban life, we want to

place special emphasis on the effects and health
risks of a very wide range of professional ocou-
pations, whether industrial, medical or in the
services sector. Another important element is the
perception and communication of risks.”

|
Contact

© Paolo Ravazzani, Istituto di Ingegneria Biomedica,
Gonsiglio Hazionale delle Ricerche
panlo.ravazzani@polimi.it

To find out more

O EMF-NET (Effects of the exposure to EMF: from science
to public health and safer workplace)
emf-net.isib.corit’
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effect of mobile telephone radio frequencies
would seem to be the most pertinent. In}
depth research carried out between 2002\
and 2004 under the European project Gua\;d
(Potential adverse effects of GSM cellular 'i
phones on hearing) provides a reassuring |
response, however, as an ltalian biomedicelil
ert engaged in risk prevention in this |

. |
explains. |

out by the Guard p

could still arise
in-depth resea
cochlear system.”

position of the devices. Research carr

aolo Ravazzani, of the [B-CHRO (IT), has specialised in biomedi-
P cine of the auditory system for the past 20 years. “From the start,

my principal lines of research sought to Iink1|1 e biomedical effects
of electromagnetic fields to stimulate the nervous system with applica-
tions for the auditory system, such as modelling, ||I5'|gna| processing and
the optimising of audiclogical devices. Subsequently, in 1996-97, itwas
almost natural to find myself at the forefront when it came to locking
at the new issues raised by the use of the first cell phones. The search
for technelogical innovation for medical purposesand the new concern
regarding the health effects of mobile telephony came together in this
field of shared interest.”

Tracking technological trends |
In the field of hearing, the expertise acquired by virtue nftrﬁa Guard pro-
ject will be used to monitor technological developments closely. “We
believe that the arrval of th% so-called third generation of mobile phones
(3C/UMTS®), characterised by a higher range of radio frequencies and |
new modulaticns for the information transmitted, is reason enough for .-"II
new research.” In December 2004, Paclo Ravazzani therefore took over

~ the toardination of the E ropean EMFEnEAR®! scieptific project, a co
soﬁl%ﬂ the same teams who worked on the Guard project,.
the additi

cialist whais wery much involved in preventing
cially the p#otent‘lal dangers of mobile teleph

In 2000, it was Paclo Ravazzani who coordinated the launch apd imple-
mentation of Guard, one of the first major European biomedi
projects, launched by the EUJ undenllﬂﬂe Fifth Framework Programme.

Direct tests on human vnlt.mteers

French, British, Italian, Greek, Lithuan
ists first carried out in-depth tests on
sophisticated systems for the recor
ments were developed so as to be a
auditory systems of human voluntee

an, Hungarian and Russian special-
animal models. At the same time,
ing and verification of measure-

le to carry cut direct tests on the
rls, looking in particular at the pos-

behind a n'ew coordination and disseminati
the Sixth Fr,ammurk Programme, the EMFE-MET network (see above).

ubjects studied concerned the cen-

ﬁl(mtem effects on

the hearing of rats carried out in
the laberatory by the Emf
European project, in co-oper,

itioning of the devices. One of the s
tral question of localised non- thermaleﬁech that could be caused by the
intensive use of G5M devices operat|ng in the 900 to 1 800 megahertz
frequency range. |
|
“After three years of research, none o#llour results permit us to affirm that
mobile phones cause the slightest

di‘nage to the principal heanng fac-

Contact ulties. But Guard does ot stop there. (2}in sensorial neuro-angkémy this temm refers to the channels that ‘descend' to the sen-
\ soital receivers, send messages o the central nervous system through
© Paolo Ravazzani, Istitute di Ingegneria We'have also defined procedures ’
P afferent chan receive messages from the central nervous system through

Biomedica, Consiglio Nazianale delle Ricerche
paalo.ravazzanidpolimi.it

To find out more
O www.guard.polimi.it
O www.emfnear.polimi.it

and accumulated knowledge that
open the door to other types of
enquiryinto potential problems that
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In terms of cellular biology,
the effects of the
electromagnetic fields to
which current technologies
expose us - ranging from the
very low frequencies of
electrotechnical applications
to telecommunications radio
frequencies - have remained
unknown territory to date.
A pioneer in this field, the
European Reflex project
recently shed light on some
of the mysteries, producing
results that raise many
questions.

any research studies on cancer have

demonstrated the genotoxic meth-

ods by which ionising radiation dis-
turbs and destroys the cell universe by break-
ing the OMNA chemical bonds. In this respect, the
wvery recent European project ReflexV) scught to
fill a gap in our fundamental knowledge that
had previously kept us totally in the dark about
the possible biological effects of standard elec-
tromagnetic fields.

The project, pursued by a consortium of 12 la-
boratories based in seven European countries,
sought to take an initial step in verification in
this field. Intensive tests were carried out —
which sought to be as exhaustive as possible —
that involved exposing in vitro various isolated
human cell systemns (fibroblasts, lymphocytes,
etc.) to variable ranges of electromagnetic
fields. These samples were then examined
closely to observe whether or not this radiation
had produced any genotozic or phenotypical
effects on the cells of a kind that would normally
be susceptible to result in cancerous and/or
neurcdegenerative pathologies.
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The effects of radiation on DMA in vitro. On the left, no change; in the
centre, showing breaks in the DNA bonds after exposure to gamma rays; on
the right, the breaks are caused by a high-frequency electromagnetic field
applied continuously during 24 hours.

The surprise effect of the Reflex results, which
were obtained during the 2000-2004 period, is
in two Reflex laboratories that DMNA simple- or
double-strand breaks are preduced in several cell
systemns under the effect of the very low frequen-
cies or radio frequencies to which these cell sam-
ples were exposed. Furthermore, these geno-
toxic phenomena are present even when
descending below the magnetic flux densities
or specific absorption rates that comply with the
safety standards in place.

“At this stage, these results — the reliability of
which we can guarantee as they originate in
a common work platform with several partici-
pating laboratories — do not enable us to draw
any conclusions in terms of health,” stresses
Franz Adlkofer of the Verum Foundation in
Munich (DE), the project coordinator. “The
research we have carried out provides bio-
logical indications that clearly concur and
constitute an initial knowledge base. Other
studies must now investigate the spacific points
of our results — such as the fact that the geno-
toxic effect of very-low-frequency electromag-
netic fields is only produced on intermittent
exposure, not on continuous exposure, and
that in the radicfrequency range intermittent
exposure generates stronger genotoxic effects
than continuous exposure.”

“To return to the subject of real risks to health,
what we obtain from in vitro research offers
no positive or negative certitude as to what
actually happens in a living organism,”
Dr Adlkofer is careful to point out. “The gues-
tions raised by the Reflex results must clearly be
an incitement for further research, switching to
in vive studies on animal models and on man.

In vitro experiment: cell division, revealing
several micronuclel, the result of the
genotoxic effects of electromagnetic rays.

(1) Risk evalustion of potertia emvironmental hazards
from low: energy electromagnetic field exposure using
sensitive in vitre methods



