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Editorial

Unfortunately, a great deal has happened
during the last few months and weeks.
Future political and economic develop-
ments are causing us to view the world
apprehensively. Regrettably, false infor-
mation and half-truths contribute substan-
tially to our fears and concerns because
correlations can not be properly under-
stood, misjudgements are made and data
are not correctly evaluated.

Therefore, precision, comprehensibility,
and especially sincerity are of utmost im-
portance in all areas of life.

For more than ten years the FGF has been
making every effort to support and advance
independent, comprehensible and verifia-
ble research. This was not only validated at
our annual meeting this year, but also in
the current issue of our Newsletter, which
you are holding in your hands right now;

we do our best to ensure that all editorial

contributions are impartial and objective.
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The FGF was able to contribute to an
empirical study conducted by the Wissen-
schaftliches Institut fiir Kommunikation
(WIK) - (Scientific Institute for Communi-
cation) - on the current state of affairs
concerning the public’s opinion on EMCE
by making its long-standing press evalua-
tions available to thesWIK..A. summary of
the results of this study and the develop-
ment of the EMCE debate are published in
this Newsletter.

Since the controversial Salford study is
still being discussed atlength and has drawn
the public’s attention again to mechanisms
involved in the blood-brain-barrier, we have
decided to take a more detailed look at sever-
al different areas pertaining to this subject.

An article in this Newsletter reports on
an international conference held in Mos-
cow and St. Petersburg and on the inform-
ative findings of Russi;lafl research projects.

In the meantime, in its usual place, you
can find the column heading “The latest
scientific news” where there are a few short
articles and an article about the EU’s 6"
framework programme. Of course, also in-
cluded in this issue is the obligatory re-
port on our 11" annual meeting, which
took place this year in Munich.

Best regards
Gerd Friedrich
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Electrosmog
In

Franz Biillingen

Since the mobile radio
frequencies for universal
mobile telecommunication
systems (UMTS) have been
auctioned off and the license
holders have started to

roll out the network
infrastructure, there are
considerable indications of a
growing resistance to and
acceptance of new mobile
radio communication
technology. The effects of
electromagnetic fields (EMF)
on human health and the
possible consequences is
increasingly developing more
into a political issue,

which is controversially
discussed throughout
society, by political parties,
by municipalities or by

public institutions.
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The results of an empirical study con'Inissioned
by the Federal Ministry for Industry and Employment

Some municipalities have already been
trying to restrict the extension of networks
by referring to restrictions placed on build-
ings under historical preservation or mu-
nicipalities are being confronted by citi-
zens vehemently demanding that the lo-
cations of base stations be disclosed to the
public. Especially regarding media cover-
age the possible acute and latent health
risks stemming from the increasing ex-
pansion of high frequency electromagnet-
ic waves is seen more frequently as a topic
for reports in the media.

To date, research on electromagnetic
compatibility concerning the environment
(EMCE) has revealed that no problems have
arisen from UMTS, but for more than two
decades the media has very often chosen
this subject to be a central theme. In the
1980s during the course of increasing tech-
nical advances in households, possible
health risks from sources of low frequency
emissions, such as high tension lines, elec-
trical power lines in homes and many elec-
trical appliances in households were given
high priority by the media. At the begin-
ning of 1990s it was then pushed out of
the picture by the increasing number of
reports on mobile radio communication
systems. In the beginning the discussion
was about the significance of electro smog
caused by setting up transmitter masts for
Global System for Mobile Communications
(GSM, the abbreviation commonly used

for D-and E-networks). Today in almost

them

every large municipality there is a citi-
zens’ action group concerned with this in
spite of the fact that at present, Germany
has a penetration rate of almost 70% and
a high level of acceptance of mobile phone
use.

To date, it seems as if the public’s opin-
ion on mobile radio communications has
focused more on the issue of convenience,
for instance, being able to be reached at
all times, more mobility and an increase
in personal safety. However, arguments
stating that mobile phone use is associat-
ed with possible health risks have over-
shadowed the convenience and personal
safety aspects . Nevertheless, in the mean-
time, with regard to local political resolu-
tions in Munich or Berlin, it can no longer
be ruled out that the EMCE debate will
bring about far-reaching consequences
concerning the extension of UMTS-net-
works and will affect the demand for mo-
bile radio communication services.

In this context the question arises as to
which direction the EMCE debate will pro-
ceed, in spite of there being legally estab-
lished limit values and despite the fact
that in the public debate there is a lack of
general indisputable scientific causal proof.
A prognoses on further progress requires a
fundamental understanding of the follow-
ing aspects:

e what roles the different groups of ac-
tors in EMCE discourse play,

e how they communicate,
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e how the situation will change by the
upgrading of GSM-networks
e and the introduction of UMTS,

e how potential risks are perceived and

discussed in public,
e and how these risks in comparison to
other types of risks are evaluated.

Only a heightened knowledge of the
EMCE-discourse can initiate starting points
which can influence this process. Within
this context the Federal Ministry for In-
dustry and Employment (BMWA) commis-
sioned WIK-Consult in 2001 to carry out
an extensive analytical empirical investi-
gation.'

The first step in this study was to do a
fundamental theoretical investigation of
the significance of technology induced
risk discourse. The second step involved
the investigation of how the EMCE prob-
lem is dealt with in print and in audio-
visual media (AV media). The media anal-
ysis was based on circa 1,200 articles rel-
evant to the subject, these articles were
taken from press data banks. The Forsc-
hungsgemeinschaft Funk’s (FGF) exten-
sive documentation of articles on the
topic was also used; the FGF has been
regularly evaluating media coverage since
1995.

The third step was concerned with risk
perception and its evaluation by the pub-
lic. This was investigated with a repre-
sentative survey in cooperation with Ipsos

Germany; an institution which conducts

opinion surveys throughout the public. The
results were validated in numerous exten-
sive interviews by laypersons.

The fourth step involved an analytic
comparison of the corresponding discourse
process in the following countries: Aus-
tria, Switzerland, Great Britain and Italy.
For the final prognoses experts from dif-
ferent fields were interviewed. Based on
these interviews, future development pros-
pects were worked out by means of a sce-

nario technique.

I.The EMCE-Risk Discourse
Modern risk communication research
offers an important approach to under-
standing social communication and its
process concerning risks posed by tech-
nology, such as those discussed in the
EMCE debate. If the sociologist Ulrich
Beck’s analysis is correct, which states that
dealing with incomplete information con-
cerning modern technology is a structural
characteristic of today’s society and that
technical problems are in essence social
risks, whose evaluation, acceptability and
regulation are the result of negotiation
processes then communication processes
regarding all significant technology and
its potential risks are unavoidable. This is
especially true for system innovations such
as mobile communication systems, which
have an effect on all areas of work, and
leisure and have changed our communi-

cation habits completely.
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Some of the peculiarities of this debate
are that the risks are first constituted
through political discourse. Risks in a so-
cial context are only significant to the ex-
tent in which they are perceived, evaluat-
ed and communicated. Objectively, in most
cases this happens almost independently
of its explosive nature, of how extensive it
is or of the factuality of a technically
caused risk. A formula originating in the
insurance industry is determined accord-
ing to the risk of a technology (R), accord-
ing to the possible extent of the damage
(D) and according to the probability (P) of
the damage occurring, (R = P x D). This
formula has really no practical relevance
at all for public risk discourse. The debate
in Germany and France on the risks posed
by nuclear energy took different courses
and had different results. This elucidates
the fact that comparable technology and
risks can be perceived and assessed com-
pletely differently. They point out that the
process of this discourse is principally open
and therefore suggestible and can lead to
totally different results.

In this context controversial debates be-
tween various actors and social groups
should not be regarded at all as an inter-
ference factor and seen as unnecessary
public vexation, delays and high costs.
They must much more be understood as a
meaningful contestation concerning the
determination and the layout of social
embedding and the behavioural use of a
new technology. Hence, a society’s rela-
tionship to the environment and its atti-
tude towards health, different cultural val-
ues inherent in a society, and its regional
or national characteristics, the basic stand-
point a nation has towards innovations as
well as the subjective and collective eval-
uation of the use and risks all play a cen-
tral role.

However, discourse about risks should
not have too many positive expectations
that conflicts and conflicting interests can
be totally resolved in the end. This seems

difficult because conflicts are invariably

normatively charged and one must pro-
ceed from the assumption that a pluralis-
tic society will have divergent value con-
cepts. Regarding risk communication many
more attempts should be made, even with
insurmountable dissent and conflicting
interests, to reach socially compatible and
if possible versatile and acceptable com-
promise solutions.

All risk discourse can be described as
constituting a political arena, where social
groups, and actors such as associations,
standardization institutions, public admin-
istrations, industrial corporations, courts
of law or political institutions enter into
negotiating processes. Presently, the me-
dia, local citizens’ action groups, the law as
well as the network operators have the great-
est influence in the EMCE arena, whereas,
numerous other actors, e.g. political parties
or medical associations are gradually be-
ginning to get involved. In this respect, we
can assume that when more actors enter
the arena the conflict will intensify rather
than move towards a settlement.

As arule, value limits and the stipulation
of these value limits set the stage where
acceptance or unreasonable demands con-
cerning collective risks are fought over. The
more the public responds and the more
intense the debate becomes, the greater the
probably is that a dissent or a conflict will
lead to a political solution and consequent-
ly, the management of risks will have be
organized. Concrete results, such as the pub-
lication of new scientific findings, reports
on health risks, protests, court cases, (e.g.
the law suit filed for billions against Mo-
torola) and their proliferation by the media
can bring the debate to a critical head. In-
versely, measures such as agreements be-
ing made between municipalities and net-
work operators (issues dealing with loca-
tion) by means of more transparent infor-
mation, could to a great extent, contribute
to easing the situation, since this would
give a considerable signal to the public that
their concerns about risk prevention will be

paid attention to.



2. The presentation
of the EMCE-problem
in the German media

For public perception and the communi-
cation of risks caused by technology, the
media has a central function to act as a
coordinator and reinforcer. Scientific in-
vestigations of media coverage have point-
ed out, on the one hand that mass media is
seldom biased when reporting on contro-
versial issues having to do with technolo-
gy. On the other hand, media competition
for coverage and the goal of reaching as
many people as possible often causes jour-
nalists in their articles to play the role of
advocate for their readers and to dramatize
certain subjects. Whether or not an acci-
dent is perceived as positive or negative
depends on how it is reported on, it is seen
as positive when the words the “number of
probable survivors” is used and the report
is perceived as negative when the words
“the number of expected deaths” are used.
The choice of words can, therefore, have an
enduring effect on the public’s perception
of risks and their evaluation of risks. In this
context, the general significance of the
media’s presentation and life-cycle of a
risk issue poses the question of the media’s
role in the EMCE debate.

2.1 The frequency of EMCE
articles appearing in the media

At the beginning of the 1990s the EMCE
problem was only sporadically mentioned
in the media. Less intense periods were
replaced by periods when the subject was
more intensively reported on as a central
theme. The situation fundamentally
changed when the GSM-900 network was
set up. Nationwide in 1994 there were
already more than one thousand newspa-
per articles reporting on the potential risks
posed by mobile radio communication sys-
tems. The following year 1995, there were
more than 3,000 articles published, circa
280 per month. In the following years the
number of reports remain constant, but

later in July 2000 the number of articles
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Diagram 1: actors’ rolls in the EMCE- arena
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Diagram 2: the frequency rate of EMCE-problem presented as a central topic in print and AV media
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Diagram 3: Regional distribution of media coverage
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skyrocketed due to the media’s response
to the increase in UMTS-frequencies. The
number of reports tripled until 2001, when
there were over 1,800 press clippings per
month. In 2002 the number was more

than 2,500.

2.2 The distribution of articles
according to the type of coverage
in the media

The EMCE-problem is, in particular, a
subject for the daily press, these articles
very frequently appear in the local news
sections of newspapers. Usually, the in-
formation found in this section of a news-
paper refers to current events, which usu-
ally receive a lot of attention in the media,
such as court rulings, the founding of a
new citizens’ action group or the release
of the results of a new study. Weeklies or
periodicals that appear every two weeks
and have the possibility to thoroughly
present all the relevant background infor-
mation give the EMCE problem very little
priority as a topic of interest as opposed to

daily newspapers.

2.3 Regional Distribution

If one has a look at the distribution of
the articles in the media with regard to the
federal states, there is a clear south-north
inclination. Especially for the years 1998
- 2001, a noticeable asymmetry is exhibit-
ed. More than half of all the articles (59.2%)
can be allotted - with an increasing ten-
dency - to the federal states in the south,
Baden-Wiirttenberg and Bavaria. All of the
other states were recorded as having a con-
sistently low level of media coverage. In
2001 8.7% of all of the articles published
on the EMCE debate appeared in North-
Rhine Westphalia, for the federal states,
Bremen, Hamburg, Lower Saxony and Sch-
leswig-Holstein the percentage was 11%.
For Hesse, Rhineland-Palatinate, and the
Saar the corresponding percentage was
12.6%. The EMCE played only a marginal

role in the media in the eastern states.
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2.4 Referring to the field source

For the most part equipment for the in-
frastructure and terminal equipment was
referred to as causing biophysical effects.
The majority of the reports stated that ra-
dio masts (75%) and mobile phones (43%)
were the major source of emissions. When
radio and television technology is includ-
ed (4%) in the statistics then reports on
high frequency technology dominate this
type of media coverage, whereas low fre-
quency sources such as high-voltage pow-
er lines were almost ignored in the me-
dia. Altogether the number of reports on
radio masts and mobile phones both in-
creased continually since 1996, however
there were less reports on mobile phones

than masts.

2.5 Coverage referring to the
biophysical effects of HF

Since the mid 1990s the causes or the
promotion of cancer and effects to the head
(the brain) have frequently been a topic
chosen to report on. The number of re-
ports on cancer and the weakening effects
on the immune system have been relative-
ly constant. Effects to the heart, hormonal
problems, or deformities, in contrast are
problem areas which are not reported on
very often. Surprising is that reports on
adverse effects on people’s well-being has
taken on much more relevance in public
discussions during the last few years. Func-
tional complaints such as headaches, sleep-
ing problems, nervousness and symptoms
of stress are mentioned more often as well
in the last few years. Thus a mobilization
effect of this media coverage cannot be
ruled out, because the number of people
potentially affected by this could increase

considerably.

2.6 Legal aspects

Since 1998 a clear increase has been
established in the media’s interest in cov-
ering the legal aspects of the EMCE-prob-
lem. The EMCE -legally drawn framework

(such as, 26.BImSchV) as well as lawsuits
and proceedings pending in court, have
all been since 1998 the subject of media
reports. These facts are reported on so of-
ten in the media that citizens along a wide
front are fighting legally against the set-
ting up of mobile radio infrastructures. On
the whole, one has the impression that the
conflict has increased on a broader scale.
Approx. 22% of all media reports in 2002
dealt with the legal aspects of the EMCE

problem.

2.7 Tendencies in media coverage

Since the FGF started to document me-
dia coverage in 1995, it has been deter-
mined that the tendency to report on the
EMCE debate fluctuates widely. During the
mid 1990s a large part of the reports main-
tained a neutral weighing up of the risks
and opportunities involved with mobile
radio communications (articles were writ-
ten in question format: “Will using a mo-
bile phone make you ill?”). However, now-
adays when articles are neutral or rather
the coverage tends to be positive empha-
sizing usage, it is almost always an excep-
tion (less than 10% of all articles). In con-
trast, what was noticeably high was the
percentage of reports where various health
and other risks were emphasized as well
as focusing on the deficit in dealing with
the EMEC-problem by the network opera-
tors and by the municipalities or other
public institutions, such as state parlia-
ments or the federal government. This kind
of reporting has tended to increase since
1999.

2.8 Argumentative Stereotypes

For years media coverage on EMEC prob-
lems has been consistent in characterizing
the content of the presentation and the
roll of the various actors.

Upon close inspection the critical or rath-
er the negative reports can be sub-divided

into the following argumentative stereo-

types.



Information and Explanations

e “Network operators do not inform mu-
nicipalities at all about the planned loca-
tions for base stations or they inform them
shortly before they set up the base sta-
tion.”

e “The information that the network op-
erators provide does not exactly inspire
confidence in mobile radio communica-
tion systems because they do not answer
or only inadequately answer the questions

that concerned citizens ask.”

Knowledge Aspect

e “The mobile radio infrastructure is be-
ing expanded further even though the po-
tential health hazards have not been thor-
oughly researched.”

e “It is doubtful, if questions concern-
ing electromagnetic effects will ever be
objectively answered with verifiable an-

swers.”

Precautionary Aspects

e “The existing value limits, in view of
the large infrastructure density in Germa-
ny, are generally too high.”

e “The value limits relate only to the
thermal effects and the athermal effects
which could occur below these value lim-

its are not even considered.”

Democracy and Legitimation Aspects

e “The financial interests of the indus-
try prevent any kind of preventative health
protection. In order to protect their own
commercial interests the network opera-
tors are trying to greatly influence the pub-
lic and politics.”

e “There is a lack of fairness on the side
of the mobile radio communications in-
dustry when dealing with the interests of
the public.”

Enforcement Aspects
e “Not all transmitting installations

comply with the value limits.”

If network operators and public institu-
tions want to have successful risk com-
munication, it is imperative that they deal

intensively with these argumentative ster-

eotypes.

3. Risk perception and

the public’s evaluation
Fundamentally the survey was based on

a representative demographic variable ac-

cording to sex, age, education, income etc.

Information was obtained through tele-

phone interviews (CATI), 1000 people were

interviewed. 14-17 year olds were includ-

ed in the survey but they were asked ques-
tions which were different from what the
other interviewees were asked. In differ-
ent sets of questions the interviewees were
asked to give a general assessment on
mobile phone use, they were also asked
about the latest information on the sub-
ject, about an evaluation concerning risks
related to mobile radio communication,
about possible precautionary measures
and providing information. Since the sur-
vey itself was so broad the results can
only be presented in a condensed outline

form.
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3.1 The use of mobile phones
in Germany in 2001

e Within Europe, Germany has a leading
market share of 20% for mobile phones.
The high penetration rate of more than
67% and the fact that more than 55 million
phones are connected to mobile networks
indicate that there is an extremely high
level of acceptance of mobile telephones.

e A saturation of the mobile radio com-
munications market seems to have finally
been reached. The enormous growth rate
of the last few years is clearly declining.

e The percentage of people who do not
have a mobile phone has stabilized. About
90% of non-users do not plan to get a
mobile phone one day. These people are
primarily the elderly, people without chil-
dren and people with low incomes. Circa
4% plan to sign a contract in the near
future.

e A high percentage 46% can be con-
sidered to be those who do not use a mo-
bile phone very often. This segment uses a
mobile phone only a few times or even
less per week. 54% are people who use a
mobile phone very often. They use it many
times a day.

e Mobile phones are used most of all in
households with children. They are very
helpful for maintaining the necessary dai-
ly communication and they provide fami-
lies with a feeling of being psychological-
ly close. Fears relating to EMCE-emissions
alleged to be especially harmful for chil-
dren and adolescents did not influence
people’s decision to get a mobile phone.

e The mobile phone has transformed it-
self from a luxury item into a common-
place device, which is obviously used at
all times for many different purposes. It is
also being used more and more as a sub-
stitute for the fixed network, which alter-
natively would be completely free of risks
provided that no DECT-based (digital en-
hanced cordless telecommunications) cord-
less phones are used.

e Mobile phones have undeniable ad-
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vantages. More than three-quarters of those
interviewed said that a mobile phone gave
them a feeling of security, just about three-
quarters concluded that they are more
mobile and flexible with a mobile phone
and two-thirds said that a mobile phone
made the organization of their daily lives
easier.

e Mobile phones are used mostly for
personal use; this stresses the aspect of
spontaneity. The percentage of those who
possibly had to use a mobile phone for
professional reasons is minuscule, espe-
cially for women.

e The public regard mobile radio com-
munication positively as an economic fac-
tor. Approximately two-thirds believe that

mobile phones create jobs.

3.2 General information -
knowledge and self-assessment

The second set of survey questions dealt
with general information about the poten-
tial risks posed by mobile phone use. What
was especially relevant in this context was
in what way can fears be traced back to
subjective assessments and what was based
on objective knowledge. What had to be
taken into account was whether or not the
person being interviewed lives near a base
station.

e Approximately one-third of those in-
terviewed were not aware of a radio mast
in the area where they lived. One-third
could not answer the question. A majority
of the population showed little interest in
the question pertaining to location.

e More than one half of those inter-
viewed said that the physical sight of a
radio tower did not disturb them. Espe-
cially, men, frequent users and younger
users of mobile phones were not critical
when it came to giving their opinions on
the aesthetics of having mobile radio masts
blighting the landscape and rooftops.

e About 90% of the population had al-
ready heard of the possible health risks

involved with mobile radio communica-

tion systems. However, most of them felt
that they were not well-informed on the
subject. Many people had already heard of
important terms relevant to the EMEC-de-
bate, but they could hardly associate them
with anything concrete.

e Young men, frequent users and those
interviewed with a high income were con-
sidered to be the most informed on the
subject. Women and the elderly were the
least informed.

e An important source of information
for 95% of the interviewees was the me-
dia, almost one-third obtained their infor-
mation from their peer-groups (friends or
acquaintances). For 13% interviewed en-
vironmental organizations played an im-
portant role as a provider of information.
Remarkably, very little attention was paid
to information provided by public institu-
tions (5.4%) and especially information

from the network operators (4.6%).

3.3 The public’s perception
and assessment of potential
risks posed by EMCE

A third set of questions dealt with the
public’s assessment and perception of EMF
posed by mobile radio communication sys-
tems. At this point in the survey the inter-
viewees were asked to compare the actual
or potential risks of various technologies.
They were also asked if they knew any-
thing about EMF with regard to some elec-
tro-technical devices such as PC-screen, a
microwave oven, or a mobile phone, in
order to estimate just how well informed
they were on the subject. Then they were
asked to estimate which health risks are
connected to mobile radio communication
systems. Finally, in order to get an idea of
who is directly or indirectly affected they
were asked about their own experiences,
or experiences friends or acquaintances had
regarding health problems in conjunction
with mobile radio communication systems.

e When the possible health risks posed

by mobile radio communications are com-



pared to other technologies, they were ba-
sically estimated to be less harmful. How-
ever, only one-fifth of the population be-
lieve that there are no risks at all.

e Those who regard mobile radio com-
munication systems harmful also rated the
risks of other technologies to be high. High
risk assessment and high acceptance- com-
bined with intensive use- cannot be ruled
out with regard to mobile radio communi-
cations. This indicates that perhaps a prag-
matic relationship has developed regard-
ing contact with a potential residual risk.

e More than one-half of the population
is convinced that the risks posed by mo-
bile communications will increase in the
future. One-fourth believes that exposure
to EMF-risks will remain the same.

e The high level of insecurity which has
developed from this situation is the ex-
pression of a great need for information
dealing with future developments. (“What
will happen next?”)

e The public’s knowledge on the EMF-
phenomena, especially concerning house-
hold appliances, is extremely limited, and
as a rule it has nothing to do with the
actual facts.

e Two-thirds of those interviewed stat-
ed that the primary source of health risks
came from mobile phones and not from
transmitting masts. This is a clear contra-
diction as to what is reported on by the
media.

e When mobile phones are rated - when
at all - they predominate completely as a
potential risk because they are held close
to the body.

e Mobile radio masts are rated as a high
risk because of the intensity of their “radi-
ation”. How close the transmitting mast
was to a place of residence played a very
small role in the risk potential assessment.

e In spite of the public’s insecurity, the
number of people who believe that they
have already had experience with health
problems caused by mobile radio commu-

nication systems or have heard about

someone who has in their peer groups, is
very low. If there were any problems at all
they were functional disturbances or feel-
ing out of sorts. Due to the low number of
cases who claimed to have had such a
personal experience, a statistical conclu-

sion cannot be drawn.

3.4 Precautionary measures,
evaluating the uses and the risks

A complete absence of risks has to be
regarded as a typical ideal situation, which
cannot exist in a hi-tech world. Public con-
troversies about risks posed by technolo-
gy evolve around evaluating the uses on
one side and the acceptance of the risks
on the other side. In this context a set of
questions was used to find out how pre-
pared people are, who regard mobile radio
communication systems as harmful, to take
precautionary measures. With this in mind
they were first asked how willing they were
to personally take precautions and if they
were willing to protect their interests by
becoming involved in a citizens’ action
group. The second question asked them
about the conditions and their acceptance
of general precautionary measures. Since
questions concerning the necessity of pre-
cautionary measures are generally an-
swered positively by the public, they were
also asked if they were prepared to pay for
the reduction of potential health risks.

e More than two-thirds of those inter-
viewed said that they would personally
take precautionary measures. Time limits
for phone calls was the most popular meas-
ure, since it also includes the incentive to
keep the cost of phoning down. Older peo-
ple as opposed to younger people, are more
willing to personally take precautionary
measures.

e Uncertainty about possible mobile
communication risks leads to restrictive
telephone behaviour and this results in
lower air-time.

e Those interviewed who said they per-

sonally took no precautionary measures,
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as a rule they did not take any precautions
because they felt they were not at risk and
they did not want to restrict their mobile
phone use.

e The willingness to become involved
in citizens’ action groups fighting to stop
the erection of mobile radio masts is rela-
tively high. Approximately 15% of the pop-
ulation would become involved, or per-
haps take part in a citizens’ action initia-
tive or they are already actively involved.
Women with children under 13 showed
the most willingness to become active.

e Two-thirds of those interviewed who
had already heard of a citizens’ action
group regard their activities as meaning-
ful. Even though very few of them are
involved themselves, the activities of these
groups are silently supported. More fre-
quently than average, older persons with
a high level of education regarded the
work of citizens’ action groups fighting
against mobile radio masts as meaning-
ful.

e More research on health risks as well
as a compulsory declaration for mobile
phones are the most popular precaution-
ary measures.

e More than 80% of those interviewed
think that a reduction in value limits makes
sense. Circa 45% also find this meaningful
even when a reduction in value limits
means more mobile radio transmitting
masts would have to be erected. About
two-thirds are in favour of a decrease in
value limits even if it entails higher fees
and charges when using a mobile phone.
Therefore, the ongoing debate about limit
values will remain a central focal point
for all of the actors in the EMCE-arena.

e Just about one-third of the interview-
ees were prepared to pay an additional
Euro 2.50 per month, if the money would
be used for precautionary measures. A lit-
tle more than one-fourth of the interview-
ees would be willing to pay Euro 5.00 per
month, one-sixth would be prepared to
pay Euro10.00 per month and almost 10%

would be willing to pay Euro 15.00 or
more per month. This willingness to pay
indicates that for many people precaution-

ary measures are a serious concern.

3.5 Improving the information
status on EMCE

The fifth set of questions dealt with the
aspect of improving information. The pub-
lic’'s need for information concerning
EMCE, despite intensive media coverage,
is estimated to be very high. Most people
are aware of the discussion taking place in
the media on the possible health effects
posed by mobile radio communication sys-
tems, but they expect more information.
Obviously media reporting is highly re-
garded. Therefore, it can be reckoned that
in the future reports in the mass media
will receive a lot of attention.

e More than 80% of the interviewees
asked for more information on the possi-
ble health risks posed by mobile radio com-
munications systems. Especially young
people (up to 29) felt the need for more
information. Obviously, the public’s inse-
curity with regard to this subject runs deep.

e This also indicates a need for more
information regarding possible preventa-
tive measures. More than two-thirds of
those interviewed would like to be better
informed regarding this.

e (irca two-thirds of the interviewees
expect more data and facts from the mo-
bile radio communication providers. Peo-
ple have very high expectations concern-
ing experts working in the industry and
concerning the level of involvement from
those responsible. Just about three-fourths
of the interviewees demanded more in-
volvement from the mobile radio commu-
nication providers in dealing with possi-
ble risks and precautionary measures. Es-
pecially the young people who were ques-
tioned made this request.

e The opinion of older people and peo-
ple with children was that authorities and

official offices should be able to inten-



sively provide information. Within this
group, they are trusted the most.

e On the other hand, more than half of
the older people questioned expect a high
level of involvement from the authorities
and official offices when dealing with pos-
sible risks and precautionary measures.

e Altogether from the perspective of
those questioned, they want to receive
more advice from environmental organi-
zations. Apparently these groups are asso-
ciated with being very active and being

strongly committed to certain interests.

3.6 General Assessment

of the debate on risks posed

by mobile radio communication
systems in Germany

The discussion regarding possible health
risks posed by mobile radio communica-
tion systems in the media has apparently
reached a climax. The majority of the pub-
lic is concerned and would like to be bet-
ter informed. Therefore, it was interesting
to determine if the EMCE-risk debate in its
totality is perceived as necessary or super-
fluous and what value does the public gen-
erally place on dealing with the risks and
opportunities involved in new technolo-
gy. With regard to a general assessment of
the current risk debate, all of those ques-
tioned were confronted with 11 theses. The
following results were concluded:

e Precautionary measures for children
were met with much approval. Households
with children are more aware of costs and
therefore they were not as willing to pay
for a reduction of potential risks.

e The majority proceeds from the as-
sumption that despite the EMCE debate
the number of people using a mobile phone
will not change. Hardly anyone seemed to
be willing to give up using a mobile phone
altogether.

e The desire for more research and in-
formation emphasises the widespread
doubt with regard to the extent and the

relevance of mobile radio communication

systems regarding possible health risks.

e There is a marked willingness with
the public to engage in discourse evaluat-
ing the risks and chances. 80% of the pop-
ulation agreed with this statement: “ If
you want to telephone with a mobile
phone, you have to accept the antennas.”

e A large share of the population is will-
ing to put up with extra costs when it
comes to precautionary measures. The high
level of willingness to pay more indicates
that precautionary measures have a high
value status with the public.

e The thesis that inherent risks are in-
volved with mobile phones, is correct in
the opinion of two-thirds of those ques-
tioned: in an analogy to motor traffic those
questioned expected the debate on the risks
posed by mobile radio communication sys-
tems will be as intense as the debates which
took place earlier on major projects deal-
ing with roads and traffic.

e On the whole, the level of uncertain-
ty among the population is high. There-
fore, only a few believe that the discus-
sion on the possible risks posed by mobile
radio communication systems is superflu-
ous. The actors - especially the mobile ra-
dio communication companies and the
authorities - have to prepare themselves
for an intensive discourse and understand
that a debate is a normal and necessary
social process with regard to the embed-
ding and the use of modern technology.

e Online-emissions data banks, which
create transparency concerning the actual
rate of EMF-emissions are regarded as
meaningful in order to have indirect con-
trol over the compliance regulations of the
limit values. An important aspect for those
questioned was that the information should
be available to anyone who is interested
and not just the municipalities.

e A reduction of value limits was as-
sessed by many as an admission that risks
actually exist. Therefore, precautionary
measures for sensible zones were largely

rejected. An either-or-attitude prevails. Ei-

ther protect all of us, because the actual
risks have been proven to exist or there
exists no need for any further precaution-
ary measures.

e Self-regulating measures from the side
of the providers, received positive reso-
nance when the opinion of those ques-
tioned was asked. They were regarded as
sound and reliable because of competition
among companies they would be forced to
comply to regulations.

e The term SAR-values (Specific Absorp-
tion Rate) is practically unknown. If the
specific absorption rate is used as the char-
acteristic quantity used for a stamp of qual-
ity than more explanations are necessary
from the side of the providers and manu-
factures.

e Altogether, mobile phone users need
a lot more information on EMCE and the
demand for neutral and objective infor-
mation is high. Generally, in this context
laypersons expect public institutions to be
highly involved since they come across as
being the most trustful. In this context the
authorities are especially being called on
to take action.

e From the point of view of the inter-
viewees mobile telephone companies, al-
though interested in their advantages, are
highly competent when it comes to tech-
nology and they are the ones who know
about existing networks and networks in
the planning stage and because of this an
intensive information policy, especially
from the providers is called for.

e Environmental and citizens’ action
groups are the ones who were perceived as
informing the public about location dis-
putes between residents and providers, and
for safeguarding the public’s interests. Al-
though the involvement of these groups
was seen as positive, those interviewed re-
garded this the job of the municipalities,
who are obligated to provide the neces-
sary information.

e Information concerning electro smog

was partly perceived as contradictory. In-
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formation campaigns seemed successful
when they focused on eliminating uncer-
tainties and obfuscating information.

e As a rule people are not informed
about the competency areas of individual
organs under government control. There-
fore, it seems to make sense to process
information uniformly under the same roof
in order to increase the level of consist-
ency and credibility. A high level of in-
volvement with regard to the EMCE de-
bate is expected from the Federal Envi-
ronmental Ministry, the Federal Ministry
for Industry, and from the Ministry of
Health.

4. The results of a study
comparing different countries

The debate on the possible risks posed
by electromagnetic fields in other Europe-
an countries is based on different focal
points. As a general guideline almost eve-
rywhere the ICNIRP-value limits (Interna-
tional Commission on Non-Ionising Radi-
ation Protection) recommended by the Eu-
ropean Council are valid. There are, how-
ever, a few exceptions on a national level,
where a country has legally established
these value limits, for example in Germa-
ny. There were essential differences with
regard to value limits and other basic con-
ditions when the different countries were
compared within the framework of this
study. In particular, the debates that are
taking place in each individual country
proceed very differently.

Great Britain can be used as a “positive”
example for its rational dialogue on EMF-
residual risks. In Great Britain the author-
ities and the network providers have been
successful in extending their networks and
have successfully continued to expand
without any disturbances or protest. This
is due to an early and foresighted infor-
mation policy. Plans as to where a base
station will be set up are published and
the municipalities are to a great extend

included in the decision. In regions where
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the protest potential may be high, media-
tors are sent in and clearing offices are set
up. Moreover, already years ago projects
on potential risks were carried out with
scientific investigations. The Stewart-Re-
port, where many different actors partici-
pated, contributed to the excellent reputa-
tion the British have with regard to their
value limit policies. Many of the recom-
mendations made in the report have in the
meantime been put into practice, for in-
stance intensifying the measuring opera-
tions in accordance with German location
procedures as well having the network op-
erators expand their information policies.

“Negative” examples for how a national
EMCE-debate is progressing are: Switzer-
land, Austria and especially Italy. The po-
litically normative introduction of the so-
called “precautionary value-limits”, which
are currently well below the ICNIRP val-
ues, have on the whole lead to an intensi-
fication of the public debate. The Swiss
value limits which are lower by a of factor
10, the “Salzburger milliwatt” and the dif-
ferent regional value limits in Italy have
made people become more apprehensive
and has caused the protest potential to
increase. There is no end in sight to the
new demands being added to the cata-
logue of demands by citizens’ action
groups, constant inquires about value lim-
its has led to a “value-limit spiral”. Pre-
cautionary value-limits which are not
based on plausible scientific correlations,
can be correctly regarded as the result of a
political negotiating process and corre-
spondingly they are subjected to continu-
ous demands from the public to keep on
lowering the value limits.

A significant result of this comparative
study is that many measures and demands
are merging closer together in order to
de-emotionalise the public debate and to
re-establish trust in public and research
institutions and in the network operators;
information campaigns, dialogue process-

es among social groups, locations being

announced to the public, control meas-
urements, intensifying research all belong
to the set of measures that are being taken
by the network operators and the authori-
ties. Informing the public as early as pos-
sible about extension plans as well as in-
cluding municipalities in location decisions
are additional steps which will reinstate
trust. The measures which have been tak-
en in Germany are being closely watched

from abroad.

5. Future prospects
on how the course of the
EMCE-debate will continue
Without a doubt the EMEC-debate in
Germany is in a decisive stage. All of the
involved actors are aware of this. In the
middle of 2001 when the protest potential
was on the rise, associations, municipali-
ties, and network operators undertook some
important measures, but it is still not clear
today if the effects of these measures had
any significant influence or if they are
sustainable with regard to the de-emotion-
alization of the EMCE-debate. The corner-
stones of these measures are: the federal
government adopted a catalogue of pre-
cautionary measures, intensive support of
research, the commitments the network
operators made concerning self-regulation,
as well as the agreement the network op-
erators and the municipalities made that
in the future they will work more closely
together concerning location decisions.
With regard to these measures, two sce-
narios were described in the survey to find
out to what extent the public, the experts,
the network operators and politicians were
willing to compromise. On this basis, ap-
proaches and measures were discussed in
detail in interviews with experts, repre-
sentatives of different authorities, compa-
nies and associations, to find out what
could contribute to a more objective de-
bate. In one of the scenarios a negative
development was outlined as the “worst

case scenario” (latent conflict), in this sce-



nario during the course of the debate the
confrontation intensifies. As a result many
municipalities, cites and townships are
forced by their citizens to exert influence
on the extension of the networks. The other
scenario the “best case scenario”(“discourse
and compromise”) was conceived, where
trust is regained and there is a growing
acceptance of network infrastructure be-
cause numerous measures providing in-
formation and aiding discourse have come
from the side of the public institutions
and the network operators.

If further developments along the lines
of “discourse and compromise” continue
or the scenario “latent conflict” is more
probable, essentially depends on the suc-
cess of the measures described above. Cit-
izens’ demands should be urgently met;
specific information should be made avail-
able to specific target groups. In the mean-
time there is a real flood of EMCE infor-
mation and it is getting more difficult for
laypersons to acquire the relevant infor-
mation needed for making decision. The
setting-up of a EMCE-information portal
supported by the BMWA can contribute a
great deal to this, and to structurally proc-
ess information in such a way that it is
understandable for different sections of the
population. It is also just as important,
especially with regard to network opera-
tors that they proactively discuss the prob-
lem on site.

For the development of the EMCE-dis-
course along the lines of the “best case-
scenario” it is decisively important that
harmonization of the value limits is main-
tained. Therefore, discussions with cites
and municipalities should be sought out,
so that the menacing situation of “island
solutions” does not occur in Germany,
where different value limits counteract
each other. It is also important that there
is some kind of uniformity to the argu-
mentation the actors are communicating,.
A comparison of the different countries

urgently indicates that non-uniformity or
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contradictory statements considerably con-
tribute to the public’s uncertainty.

It can finally be said that the results of
the research programmes initiated will play
an essential role in the future course of
the debate. However, one should not trust
that these results will automatically result
in a de-emotionalization of the debate;
what the political side is currently hoping
for. Moreover, from a scientific/theoreti-
cal and methodological point of view there
are too many fundamental objections. They
could however have a positive effect when
they are communicated and conveyed to a
broad public so that they are easily under-
stood by laypersons.

Dr.Franz Biillingen, Wissenschaftliches
Institut fiir Kommunikationsdienste,
Bad Honnef

(Scientific Institute

for Communication Services)

Footnotes

'Franz Biillingen, Annette Hillebrand, Martin Wort-
er: Electromagnetic Compatibility Concerning the En-
vironment (EMCE) in a public debate- situation anal-
ysis, the acquirement and evaluation of strategies while
taking into account UMTS-technology in a dialogue
with citizens., Bad Honnef 2002. The study can be
obtained from WIK for a fee of ©50.00.

’The difference mentioned resulted in: sleep being
affected, and in the fact that the immune system and
pacemakers were not regularly taken into account
during the last years. |
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Blo%l m&ﬂ Barrier

ommunication

In recent years the interest of
researchers and the general public
has sporadically and then more
intensively focused on the possibility
that under certain conditions mobile
communication systems could effect
blood brain barrier function. The first
step the Forschungsgemeinschaft
Funk undertook with regard to this
was in 2000 to commission the
University Clinic in Miinster to do

a literature study on this subject.
The results of this study are
published in the “Newsletter”,

issue 1/02 and in issue no.l5 of the
publication “Edition Wissenschaft”.
Additional articles concerning this
subject can be found in a report on

the BEMS-annual meeting written
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-

by Dr. Helmut Franke in the
“Newsletter” issue no. 2-3/02.

In the meantime, the Forschungs-
gemeinschaft Funk has commis-
sioned a study to investigate the
effects of high frequency fields on

in vitro blood brain barrier function,
which should be concluded at the
end of 2003.

In January 2003 the publication of

a study by Leif Salford created a
world-wide sensation. Therefore,
this subject is being taken up again.
In the articles that follow, there is
fundamental information on the
blood brain barrier, an overview

on the current research situation as
well as an experts’ opinions on the
Salford study.

Systems



Structure and Function
of the Blood Brain Barrier

Ingeburg Ruppe

Introduction

Every living creature on the earth is sur-
rounded by natural and artificially pro-
duced electric, magnetic and electromag-
netic fields of different frequency ranges
and intensities. The use of modern tech-
nology and further developments in in-
formation and communication technolo-
gy is constantly increasing and this in turn
has caused an increase in the above-men-
tioned fields in our daily environment.
Consequently there have been lively pub-
lic discussions on the possible effects these
fields may have on human, animal and
plant life and moreover in many generally
accessible publications, reports on the ef-
fects of these fields on humans are very
superficial and very effective in terms of
the media. Information obtained from mag-
azines, whose content is not always scien-
tifically confirmed, can cause the reader
to become alarmed when reading that
through the use of a mobile phone the
blood brain barrier can be permeated and
brain damage results. After talking to these
alarmed and worried people, one comes to
the conclusion that the ideas they have
about the blood brain barrier are rather
bizarre. Very often one hears that an or-
gan opens up, the idea they have is similar
to a train crossing gate, and then harmful
substances can enter the brain and poison
it.

Barriers which exist between
the blood and organs

Of course, the situation is not that sim-
ple, therefore, the anatomical situation has
to be explained. Our body consists of indi-
vidual organs and organ systems, which
require different but constant conditions
to function, such as nutrients, hormones
and electrolytes. All of the body’s organs
are connected to each other by the circu-
latory system. Since the blood contains all
of the components needed for providing
the body with what it needs and for puri-
fication processes, filter systems have to
ensure that the necessary substances pass
through the organs and that some sub-
stances are partly held back. Some of the
known blood barriers are as follows: the
blood tissue barrier, also known as the
blood parenchyma barrier, the blood liver
barrier, the blood-cerebrospinal fluid bar-
rier, the blood brain barrier, the cerebros-
pinal fluid brain barrier, the blood nerve
barrier, the blood retina barrier, and the
placental barrier. This filter mechanism
functions with a so-called barrier effect,
this means certain substances are permit-
ted to permeate the barrier and others are
restricted when the organ system does not
need the components or only needs them
in lower concentrations.

These “barriers” are not independent or-
gans but are made up of many cells and
space that exists between the cells allowing
blood gases, nutrients, and certain chemi-

cals permeate the barriers. They are made
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up of endothelial pores which hold back
macromolecules, or they could be lipid
membranes located in vascular walls which
have an inhibiting effect on the permeation
of non lipid soluble substances or they have
the selective effect of taking an active part
in capillary transport processes. The brain
and the nerve tissue are protected by two
filter systems, the blood cerebrospinal fluid

barrier and the blood brain barrier.

The blood-cerebrospinal
fluid barrier

This fluid is a brain and spinal cord flu-
id, which fills the inner and outer cerebro-
spinal fluid space in the cranial vault and
in the vertebral canal. During cerebrospi-
nal fluid production as well as when sub-
stances cross over from the blood into the
fluid, filtration, diffusion and active trans-
fer processes of carbon dioxide, glucose
and amino acids take place. This exchange
of substances is regulated by the blood-
cerebrospinal fluid barrier, which is formed
out of capillary endothelial cells and brain
covering and can be found between blood
vessels and the cerebrospinal fluid space.
The different concentrations of glucose,
protein and electrolytes in the blood and
in the CSF is regulated by these filter func-
tions in order to maintain optimal concen-

trations in the brain.
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The Blood Brain Barrier

The existence and the function of the
so-called blood brain barrier has been
know for more than 100 years and as ear-
ly as 1885, Paul Ehrlich proved its exist-
ence in experiments.

Within the central nervous system the
space between the neurons is almost com-
pletely filled with glia cells and their end
feet/expansions. The entire nerve cell me-
tabolism takes place via these glia cells- or
endothelial cells, whose purpose is to in-
stall nerve cells and -fibres, and to nourish
and isolate them. A type of glia cells are
astrocytes. One type of astrocytes has_nu-
merous expansions of end feet which ad-
here to capillary walls and another type
encloses the capillaries on all sides with a
nearly leak-prooflining of endothelial cells.
These endothelial cells are joined together
by connective elements, or tight junctions
(see diagram) and are equipped with a
selective substance permeability which al-
lows only particles with a diameter of less
than 20nm to cross over. In this way the
entire metabolism of nerve cells takes places
via this endothelial network, so that when
necessary any substances present in the
blood are immediately passed through a
biological filter. However, any substances
which may harm brain function are kept

away from the nervous system.

Blood brain barrier function

This endothelial network and the en-
dothelial cells which cover the capillaries
as a basal membrane, is designated as the
blood brain barrier. Unhindered oxygen,
carbon dioxide, D-glucose, D-Hexose,
some L-amino acids and lipid soluble sub-
stance permeate the BBB, which are all
necessary for proper brain function. In this
way breakdown products are also passed
on into the blood.

The feet end and extensions of astro-
cytes represent a certain barrier for spe-
cific hormones, non soluble lipids, water
soluble and numerous other chemical sub-

stances, and this ensures that a constant

environment is maintained for neurons and

the nervous system.

Blood brain barrier malfunctions

The cell structure of astrocytes is so con-
structed that it is able to build an effective
shield against higher molecular substances
and organisms. However, under normal
conditions it is not completely sealed, so
some particles are able to permeate the
barrier. In cases of infection, trauma, in-
flammation, poisoning, hypoxia-dose, fe-
ver and in cases of tumours, the tight junc-
tions between the endothelial cells become
stretched out due to astrocyte swelling and
this in turn makes the BBB more permeable
for other substances. Changes in the width
of the openings are due to the swelling and
the de-swelling of endothelial cells. Even
the capillary basal membrane is not a sealed
layer. Whether or not there are pores in the
membrane, which play an active part in the
exchange of substances, depends on the
density of the fibre network. The vascular
systems of pathological tumours do not
develop any blood brain barriers. Since this
has been known, it has been used in diag-
nostic procedures. A contrast medium is
administered into the vascular system to
check if the contrast medium stays in the
vascular system or passes over into the
tumour.

Long before the use of antibiotics, phy-
sicians increased the permeability of the
blood brain barrier by inducing an artifice
fever, similar to what occurs during an
infectious illness. This type of treatment
was used to treat syphilis of the central
nervous system and for shock therapy in
the field of psychiatry, with this type of
treatment medication could be adminis-
tered directly to the brain. When the con-
ditions that produced the blood brain bar-
rier’s temporary increase in permeability

are stopped it returns to its original state.

Conclusions
When considering this article in its en-

tirety it would make more sense to consider



the blood brain barrier as a selective filter
rather than a barrier. Investigations have
shown that permeability increases when
there is an increase in the body’s temper-
ature and when there is an increase in
function. An increase in the brain’s tem-
perature while using a mobile phone hard-
ly ever occurs. Concerning this, after the
test person had been using the telephone
for a quarter of an hour at maximum pow-
er, the temperature under the cranial calotte
was increased by 0.1°K. During a warm
bath, hard physical labour or being ex-
posed to the sun for a longer period of time
all lead to an greater increase in tempera-
ture. How the blood brain barrier reacts in
these situations or how the body tolerates
such changes is yet to be investigated.
Since the extent of permeability returns
to its original state after an increase in
temperature, experiments should be done
investigating these effects shortly after the
influential factors produce an effect. If
changes are discovered weeks after expo-
sure, as described in the Salford (5) study,
it can not be ruled out that in the dura-
tion there were other effects which could
have affected the test animals and gave
rise to changes affecting the filter func-

tion of the blood brain barrier.

Dr. med. Ingeburg Ruppe
Bundesanstalt fiir Arbeitsschutz und
Arbeitsmedizin (Federal Institute

for Health and Safety Regulations

and Industrial Medicine) located in Berlin.
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Developments in research concerning this subject

Is the blood brain barrier effected

by mobile radio fields?

Roland Glaser

Again and again the public
is alarmed by reports
stating that telephoning
with a mobile phone will
cause the blood brain
barrier BBB to open and
nerve damage will result
or even brain tumours may
develop. How serious are
these warnings and how
protected are we by the

current limit values?

Firstly, it must be established that the
blood brain barrier is not an anatomically
localized organ but is a special feature of
the blood capillaries located in most areas
of the brain. In order to protect the brain,
which is the most sensitive organ in the
human body, from toxic substances the
capillary endothelial cells are joined by
tight junctions, a sealing mechanism that
makes it difficult or impossible for certain
substances to permeate the BBB. Only sol-
uble gases required for cell respiration,
oxygen and carbon dioxide, as well as
nutrients such as D-glucose, D-hexose, L-
amino acids and lipid soluble molecules
are able to permeate this barrier. In stress
situations, cranial trauma and with vari-

ous illnesses a malfunction of the barrier

can occur, these malfunctions are usually
quickly repaired. (Blasberg et al. 79).

Quite early on one thought that high
frequency fields could cause an increase
in temperature and quasi induce an artifi-
cial fever and this in turn would lead to
the BBB being affected. This unwanted
side-effect had been observed in conjunc-
tion with the so-called short-wave thera-
py. However on the other hand, it was
used to administer medication directly to
the brain (Lin et al. 98). Therefore, this
effect has been investigated for more than
three decades.

The first animal experiments in connec-
tion with possible harmful effects to the
BBB caused by radio and radar fields were
done in the 1970s by Frey et al., at first
they thought that this would also promote
cancerostatica in the brain (Frey et al. 75,
Frey 79). Sutton and Carroll (79) have
pointed out that when the temperature of
rats’ brains is increased to 45° C induced
by a 2450 MHz-field there is an increase
in protein absorption.

Oscar and Hawkins (77) examined in rats
the absorption of '*C marked sugar mole-
cules of various molecular weights, while
they were being exposed to different pow-
er densities of continuous and pulsing
fields of 1.3 GHz. While dextrin with a
molecular weight (MG) of 60.000-75.000
was not absorbed at all, they discovered
that mannitol (MG = 182.2) and inulin
(MG = 5.000-5.500) had an absorption in-
tensity as a function of the applied power
flow density, which showed the maximum
to be at about 10 W/m?. Pulses of the same

average power flow density but of differ-
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ent lengths and frequencies showed dif-
ferences in absorption intensities. These
results could not be confirmed later (Mer-
rit et al. 78, Preston et al. 79, Gruenau et
al. 82, Ward et al. 82, 85).

How can this contradiction evident in
different investigation be explained? Ob-
viously there is a series of methodological
difficulties which are easily open to mis-
interpretations (Rapopor et al. 79,
Williams,Hoss, et al. 84, Williams, Plat-
tner et al. 84). So for example, a change in
capillary perfusion could slightly increase
the permeability of substances, without a
change in normal permeability taking
place. However, artefacts are to be seri-
ously considered, which can occur during
the dissection of the brain and during its
histological processing. If the fixation proc-
ess or the freezing of the tissue which fol-
lows is not done properly, the substances
being investigated could during this proc-
ess permeate the BBB. During the storage
of preserved brains the diffusion of these
substances can enter into areas of the brain
that are not protected by the BBB. What
can also occur is that the indicator sub-
stances can smear during dissection and
this can especially happen when histolog-
ical slides are being prepared. Since the
BBB is without a doubt permeable for larger
molecules when there is a clear rise in
temperature, an exact dosimetry is all the
more necessary. An erroneous assessment
of local SAR-values in the brain with the
application of HF-fields can easily lead to
such an effect being produced by warm-
ing.

In various studies Salford et al. (92, 93,
94) as well as Persson, Salford et al. (92)
have shown with histochemical techniques
that pulsing as well as continual 915 MHz-
fields are able to temporarily make the
BBB permeable to plasma-albumin. Un-
fortunately, in these studies there is no
reliable data on the power density and
SAR-values. In spite of this the results re-
ceived a lot of attention and different at-

tempts have been made to verify the re-
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sults. Fritze et al. (97) exposed rats during
the course of 4 hours with these frequen-
cies, where different SAR-values were ap-
plied, from 0.3-7.5 W/kg. Only with ex-
treme irradiation, 7.5 W/kg, could these
authors produce with certainty an increase
in brain temperature and consequently a
significant cross over of albumin into the
brain. Even this effect was rather slight
when compared to the effects produced in
the positive controls where the animal had
to undergo a cold shock. Recently two ar-
ticles on this subject were published by
Finnie et al. (01, 02). In the first publica-
tion, the Australian team reported on ex-
periments where rats were irradiated for
one hour at SAR-values of 4 W/kg (898,4
MHz, 217 Hz pulsed). In contrast to the
positive controls after applying clostrid-
ium toxin, no difference could be found
between the irradiated rats and the rats
which were not irradiated. In the second
publication they attempted to find an an-
swer to the question as to whether or not
during long-term exposure albumin could
permeate into the brain. During the course
of 104 weeks, mice were exposed to a 900

MHz far-field, five days a week for one

hour per day, which corresponds to SAR-
values ranging from 0.25 to 4 W/kg. In
this long-term experiment in an extreme
case there were some negligible traces of
albumin detected in the brain. However,
these can be ignored when compared to
the effects the toxin produced.

Even experiments testing the BBB per-
meability to other substances while under
the influence of high frequency fields with
intensities below the limit values showed
no results (Lange et al.91, Lin et al. 98,
Masuda et al. 01, 02). The work of a Japa-
nese study by Tsurita et al. (2000) has to
be mentioned in this context. In this ex-
periment rats were irradiated with fields
according to the Japanese TDMA-stand-
ard for two hours a day for 2 to 4 weeks
(1439 MHz, SAR for the head: 2W/kg, the
entire body SAR 0.25 W/kg). In this care-
fully conducted experiment neither the
absorption of the vital staining substance
Evans-blue nor morphological changes in
the cerebellum nor could Purkinje cells be
detected. On the other hand, clear effects
were shown in the positive controls, where
head temperature was increased for a short

time or where they were under cooled. In



an analysis of the work done by the Sal-

ford group, Tsurita et al. criticized it in
this publication for their faulty irradiation
and dosimetric techniques.

If one were to sum up the current devel-
opments in research regarding this area,
one could come to the conclusion that no
effects to the BBB can be verified stem-
ming from weak mobile radio fields. Only
concerning flow densities which have a
thermal effect on the brain, is the BBB
temporally permeable to proteins and oth-
er large molecules.

A short while ago, after a 10-year break,
an report by Leif G. Salford’s working
group on new experiments involving the
effects of mobile radio fields on the brains
of rats appeared. In contrast to the first
experiments, which were published in a
journal that uses a referee system, this re-
port was published in the National Insti-
tute of Environmental Health Sciences own
journal. (Salford et al. 2003).

The article pertains to an experiment
conducted on 32 rats of both sexes, which
were divided into 4 groups each contain-
ing 8 rats. The rats from 3 of these groups
were irradiated individually and only once
for 2 hours in a TEM cell at a power flow
density of 0.24; 2.4 and at 24 W/m? The
rats in the fourth group were the control
group. Calculations resulted in entire body
SAR-values of 2; 20 and 200 mW/kg. Af-
ter a course of 50 days the rats were final-
ly examined, they were sacrificed being
anaesthetized and the brains were fixated
with a formol-perfusion. Histological ex-
aminations revealed that the irradiated rats
had albumin-positive staining near the
smaller blood capillaries and there was
further albumin spreading between near-
by cells and neurons. Moreover, with re-
gard to the irradiated rats it was demon-
strated with Kresyl-violet staining tech-
niques that there were scattered dark and
obviously shrivelled and degenerated cells.
The evaluation of the histological tests
blindly ensued according to a half-quan-

titative evaluation system in three steps: 0

= no or very few dark neurons, 1= moder-
ate occurrence, 2 = frequent occurrence.
When these figures are applied to the in-
tensity of the exposure, a correlation can
be made despite the heavy scattering ef-
fect. The authors gave a significance ef-
fect of p<0.002.

The authors concluded from this exper-
iment that through a non thermal effect,
(the experimental set-up was located in a
room with a thermostat), resulting from
HF-irradiation an increase in BBB perme-
ability occurred. As the authors had al-
ready hypothesized in an earlier study,
when albumin penetrates the brain from
the blood it could lead to a degeneration
of nerve cells.

Since the experimental animals were
young rats, 12-14 weeks old, the authors
considered the results especially relevant
concerning the question as to whether or
not teenagers are exposing themselves to
any risks while using mobile phones. How-
ever, it has been conceded that the effects
which were observed here are in principle
repairable and therefore not an immediate
health risk. Nevertheless, in the long-run
they can accumulate, or damage could
occur in conjunction with other negative
effects. The authors failed to mention that
the low depth of penetration from these
fields affected the entire brain of the rats,
however with regard to humans only the
surface layer is affected.

Such findings are naturally well suited
for causing alarm; this could have been
the reason why the authors presented their
results immediately to the public, instead
of submitting them to a journal with a
referee system, for example “Bioelectro-
magnetics”. On the other hand this way of
doing research is deplorable because the
study contains a great deal of inaccura-
cies and regulation violations which the
international community of scientists
agreed on in order to ensure the quality of
such experiments. These regulations are
also recommended by the WHO. The re-

viewers of a scientific journal would have

NEWSletter 1-03 19



e v el Dl ior i S rrwrsaies Brpin alier
Engmrsgrre o B e orevases Do G584 Bl
™t
Lo G, Eablord, Sres [ Bree. baek L (ki
L Epmgear. Beni B Faner
G0 L | 1P N P | i W TR L

Mrdire 38 Larsaary 1831

certainly reproached the authors about this.
What is it dealing with in particular?

The authors themselves concede that the
number of rats was really too small to
draw any valid conclusions. Of course, this
applies all the more since the study deals
with half-quantitative evaluations con-
cerning the effects, only with an absolute
secure double blind evaluation while us-
ing several independent invigilators and a
large number of slide preparations is it
possible to make a conclusive statement.
The appearance of degenerated nerve cells,
proven with a Kesyl-violet staining, has
been described in various neurophysiolog-
ical studies without reference to the prob-
lem related to field effects. What triggers
this mechanism and its cause are not fully
understood. Usually it can be contributed
to the phenomenon of differentiation, age
or it is the result of different illness or
stress factors. They occur in different re-
gions of the brain in different intensities.
Salford et al. did not go into any detail
regarding this neurobiological aspect

The above-mentioned regulations which
are recommended for investigations on the
effects of electromagnetic fields include
the so-called “positive controls”. As al-
ready mentioned, they have been observed
by other working groups. For example, for
a malfunction of the BBB to occur tem-

perature shock is applied (Fritze et al. 97,
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Tsurita et al. 00) or certain toxins are ad-

ministered (Finnue et al. 01, 02). Only
through the use of such positive controls
is it possible to evaluate the sensitivity
and the meaningfulness of the observed
effects. Only when such a comparison is
made is possible to determine if the ob-
served changes are relevant or not, or if it
is merely a chance stray occurrence. In
none of Salford’s et al. studies, and not in
his most recent study, were any positive
controls done.

One poses the following question: why
were the rats first examined 50 days after
exposure? Did they want to report on dam-
age occurring much later? It is well known
that slight changes in the permeability of
the BBB occur, for instance, with the flu
accompanied by a fever, and that these
changes and effects are quickly repaired
by the body. Different authors have prov-
en that the effects triggered by HF-fields
of very high intensities lead to an increase
in the temperature of the brain, however
after a few hours it can no longer be prov-
en. 50 days after exposure the albumin
serum would be reabsorbed, wouldn't it?
On the other hand, one must consider that
50 days after exposure the rats were sub-
jected to other influences, which can not
be left out of a daily control.

Despite a great deal of criticism con-
cerning the preceding experiments, the
exposure conditions of animals in this pa-
per are very inadequately controlled. The
regulations stipulate that actual energy-
absorption measurements of the irradiated
object or in a suitable model object must
be taken. However, in this case the SAR-
value was reported on theoretically with-
out any experimental control. This can lead
to serious false assessments, e.g. the body
of an animal in a narrow space can de-
stroy the field considerably. It must also
be taken into account that during expo-
sure, in a narrow cage fitted out with ven-
tilation ducts, a possible increase in the
animal’s body temperature was not meas-

ured. It cannot be ruled out that the ani-

mals perspire during irradiation. This would
be enough to explain why so few meas-
ured effects were produced.

It is unimaginable that the above-men-
tioned recommendations and criteria of the
Bioelectromagnetic Society (BEMS) and the
WHO for performing reliable experiments
were not know to those doing this study.

There is, however, an even more general
codex for scientific investigations which
was not observed in case: this codex stip-
ulates that a study’s results are to be dis-
cussed in light of current developments in
research. In this case this would have been
especially important. We have seen above
that there were negative findings even be-
fore the Salford group’s first experiments.
But then, triggered by the first Salford in-
vestigation, a number of unsuccessful at-
tempts to verify their results were made.
In these publications the weak points of
the previous Salford study were exposed
and discussed. It would correspond to sci-
entific honesty to quote these studies and
at least to explain why in Lund and no-
where else, the effects of weak fields on
the BBB can be measured. Actually in the
report in question only publications are
quoted from acceptable authors, even if
they do not really have anything to do
with the subject being discussed. So in
this way the impression the unbiased reader
gets from the report is that the findings of
the Salford-group are in complete agree-
ment with international research.

How seriously the world took the Sal-
ford findings in 1993 became clear at the
international BEMS conference in 2001 in
St.Paul, Minnesota. At this conference there
was a special section devoted to the prob-
lems surrounding the BBB. J.Merrit, P.
Mason, J.Lin, H. Nagawa, H. Masuda
showed with posters and lectures that it
was not possible to verify the Salford find-
ings or to find any other effects for that
matter. Everyone was eager to hear the
lecture the group from Lund (B. Persson,
A. Brun, L.G. Salford) submitted for the

conference. Unfortunately it turned out



that none of the authors attended the con-
ference. Their paper was presented by a
colleague who had not taken part in the
study. It only contained findings from the
previous publication that were already
known. Unfortunately, the speaker could
not answer any questions because he said
he had not taken part in the experiments.
It was suggested that the investigation of
the Swedish group be done again in an
extensive study, including the Swedish
authors, but without making the same
methodical mistakes. This was not howev-
er mentioned in the publication in ques-
tion.

It is a pity that findings are reaching the
public more often that have not under-
gone a voluntary scientific quality con-
trol, as it is done in peer review systems.
These are findings that at the end of the
day do not hold up against objective crit-
icism. This does not help the urgent ne-
cessity to gain recognition in this area,
but all it does at most is to stir up emo-

tions.

Professor Dr. Roland Glaser was the director
of the Institute for Biophysics at the Humboldt
University in Berlin
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Does the new Salford s
deserve all the attention
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Frank Gollnick,
Helmut Franke,
Sheila Johnston

Leif Salford and his working
group in Lund (Sweden)
have recently published an
alarming new study,

which has gotten a lot of
attention, in which the
effects of mobile radio
emissions on the
development of

‘“dark neurons’ (DN)

in conjunction with the
occurrence of microscopic
leeks allowing protein to
enter the brain are
described. Two reputable
scientists closely examined
the publication, which has
only been published online
and offered their opinions
of it to the FGF. The
following article is the joint
opinion of Dr. Sheila
Johnston (neuro-science
expert, in London) and

Dr. Helmut Franke

(Clinic and Policlinic for

Neurology, Miister)

In the publication “Nerve cell damage
in the mammalian brain after exposure to
microwaves from GSM mobile phones”,
Salford et al., 2003, the reported nerve cell
damage was brought about by the effects
of mobile radio fields of unknown fre-
quencies (only the GSM-standard was giv-
en) at a field strength of 0.24-2.4 W/m?,
corresponding to 2-200 mW/kg.

The publication is based on a single ex-
periment, which has not been done again
or reproduced. For such an experiment a
very small test sample was used; 32 rats
(altogether there were 4 groups, 8 in each
group). Not earlier than 50 days after being
exposed to a mobile radio field brain slides
were first prepared with two different stains.
The following serves as proof for Salford et
al. that brain damage occurred:

e firstly, the staining of protein which
had permeated the blood brain barrier in
an unwanted (pathological) way; staining
was aided by a protein specific antibody.
Normally the blood brain barrier in a
healthy state does not allow harmful sub-
stances and proteins to cross over to the
brain into actual brain tissue, see Stog-
bauer, 2002.

e secondly, with a second staining an
additional pathological finding was ex-
amined: namely, the development of the
mentioned “dark neurons” DN. In the lit-
erature they are described as proof of di-
verse damage to nerve cells, caused by
various kinds of mechanical effects and
harmful metabolic processes (Vohra et al.
2002). A direct quote taken form the arti-



tudy . . .
it is getting in the media?

cle in question reads as follows; “DNs de-
velop under so many various conditions
that the reason why they develop will re-
main a mystery”.

Generally, DN to be more exact are de-
scribed as “argyrophile” neurons, whereas
the medical term “argyrophilie” merely
means the dark tissue staining brought
about by silver coating with a ammonia-
calic silver nitrate solution followed by a
reduction caused by formol, tannin etc.
(Roche Lexikon Medizin, Ver.3.5). Physi-
cians usually use this staining procedure
for particular proof of something e.g. in
special tissue regions or in special cells. The
staining method used by Salford et al. dif-
fered from the one described above. On one
side the genetic makeup of the cells (DNA,
RNA) is stained and on the other side an-
other stain colour (cresyl violet) is used. On
the other hand, this is a normal method of
distinguishing damaged cells, (damaged,
i.e. cell coverings pitted with holes) from
undamaged cells. However, the results in
this case are also called dark neurons.

Gallyas et al. (1992) described numer-
ous causes for the development of DN.
Moreover, in his publication the appear-
ance of DN is independent of their cause.
Even after death, severe shaking of a brain
that has not yet been dissected could be
responsible for the appearance of DN. These
are however not distinguishable from DN
which previously occurred when the ani-
mal was alive.

Basically various other causes should

be considered for the development of DN,

however the development of DN from mo-
bile radio fields has to be considered
since it cannot be completely ruled out.
With the exception of a concussion oc-
curring after death, other causes were
not taken into account and discussed
nor were any corresponding control ex-
periments conducted by Salford and his
colleagues.

It is hard to understand why the rats,
after undergoing 2 hours of field expo-
sure, were first examined 50 days later. It
is especially true in view of the fact that
Vohra et al. (2002) described the develop-
ment of DN as an aging phenomena that
to date has not been explained. So with-
out any outside influences rats that are
already 6 months old show almost double
the number of DN when compared to 3-
month old rats. The rats at the beginning
of the Salford et al. experiments had ex-
actly this age difference.

Moreover, for a publication with high
academic standards, among other things,
the specific absorption rate was not ade-
quately standardized. The variation in SAR-
distribution was given at 6 dB, (SAR =
“specific absorption rate”). This indicated
a four-fold range of variation. It is amaz-
ing that a publication that receives inter-
national recognition in the field of mobile
radio research only stated that GSM-field
irradiation was applied but did not even
once mention the frequency used in the
investigation. Apart from that a great deal
of the usual information for such a study

was lacking.

Statistics

In order to be able to make a conclusive
statement with such a small sample, “ex-
act tests” have to be conducted. Neverthe-
less, this could apply to the type of statis-
tics used, however, if this was really the
case it was not mentioned. It is questiona-
ble why no numerical recording of the DN
was done, but only a ranking was done.
The experiment would have been more
meaningful if a numerical recording had
been done and not a ranking test. Finally
a critical reader would ask, are patholo-
gists’ assessments reliable with regard to
assigning individual rankings. Can these
assessments be reproduced by other pa-
thologists?

Results and the Discussion
Section of the Publication

Remarks and comments made on the re-
sults in the discussion section of the arti-
cle are very superficial. Salford did com-
pletely without a comprehensible numeri-
cal description of the exhibited transport
of protein out of the vascular system (see
above). A clearer correlation between the
transport of protein and the development
of DN was not demonstrated.

In the rather short presentation of the
results concerning protein staining, Sal-
ford et al. pointed out that the staining
in the control group, displayed more of-
ten a dubious positive reaction (a reac-
tion that really should not occur in a
control group). Consequently a reliable

assignment of the three ranks that he de-
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A microscopic image of endothelial cells (see
picture page 25) in a cell culture dish, the
spirally formed shape of the cells which are
tightly packed together is typical for the blood
brain barrier.

With the help of staining one can see in a

culture dish how the special protein has been
made the tight seals of the endothelial cells
visible.
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termined for assessing protein staining
were obviously not given.

(“Quote: the control rats exhibited no
positive reaction or only infrequent reac-
tions and often they exhibited a question-
able positive reaction to protein in the hy-
pothalamus”).

In one of the pictures in Salford’s publi-
cation, two images of brain slides taken
from an irradiated rat are compared to a
slide taken from a rat in the control group.
To which group the rat was assigned to
was later indicated in a corrected version
of the paper. By looking at the external
form of the brain slides one can determine
that they were not taken from the same
area of the brain, a comparison is, there-
fore, only partially valid. Another image
shows DN staining exclusively of rats
which were exposed to mobile radio sig-
nals. Negative control images, in other
words the images taken from the brains of
rats that were not irradiated were com-
pletely lacking in the study. The field
strengths assigned to these images were
also not given. In a scientific publication
this is a matter of course that this infor-
mation is given.

Moreover, what is very unusual for a
scientific publication is that Salford et al.,
in the discussion of their results, did not
cite any other references to substantiate
their findings. Another point to consider
concerns other similar studies conducted
by the authors, where their results could
not be reproduced. This was also not dis-
cussed or analysed in this publication. The
hypothesis concerning a secondary open-
ing in the blood-brain-barrier, which is
supposedly caused by the observed flow
of protein was mentioned in the discus-
sion but this was not dealt with in detail
nor was the reason for it discussed and
therefore its existence is rather questiona-
ble. Ascertaining that 12-26 week old rats

in their development stage are especially
suitable for a comparison to teenagers ad-
dicted to mobile phones, is really a very
daring statement, especially when there is
no data to support it. Further statements
regarding the special susceptibility of ad-
olescents in this part of the discussion can
only be considered as assumptions. For a
scientific publication the facts and state-
ments made in the discussion part of the

paper seem to be rather sketchy.

Inadequate Dosimetry
and questionable significance
of DN

Sheila Johnston especially emphasizes
in her opinion on Salford’s publication that
little attention was given to dosimetry and
she questions the medical significance of
the discovered “dark nerve cells”.

Regarding the given SAR-values, they
obviously deal with estimated total body
mean values, where the SAR-distribution
in the brain was determined by a compu-
ter simulation. For this kind of study this
does not fulfil the criteria of the World
Health Organization (WHO), because the
SAR-values for the brain are not meas-
ured but are only indirectly calculated.
Moreover, Johnston noticed since 1998 in
a whole series of Salford’s investigations
on the blood brain barrier that it is not
possible to draw a conclusion from the
actual SAR-values he employed because
of defective dosimetry. Since these SAR-
values were derived from the electrical field
(E-field) that existed in the exposure cham-
ber that was employed (a so-called TEM
cell) these E-fields cannot correspond to
the E-fields in the brains of the rats, it can
be deduced that the SAR-evaluations are
false.

Sheila Johnston has disputed the rather
far-reaching interpretations in Salford’s et

al. discussion with regard to the possible



negative effects DN could have on human
memory during the course of the aging
process with the following arguments:

Neuro-degenerative illnesses, (e.g. ill-
nesses with memory loss) occur when the
brain’s main switching circuits are de-
stroyed, which is caused by nerve cell death
and the loss of synapses. This degenera-
tion is selective, i.e. there are nerve cells
that are more or less susceptible to such
processes. The occurring symptoms of such
an illness are dependent on the particular
switching circuits which are detrimentally
affected and hence give a picture of the
selective vulnerability of the nerve cells.
In the normal aging process, a reduction
in the number of brain cells, caused by the
dying of cells, is not a crucial process, at
least not in the area of the brain that Sal-
ford et al. referred to. With regard to the
counting of nerve cells, it is generally very
difficult to make a functional association,
because the regional differences and the
dissimilarities among the cells of the cere-
bral cortex are enormous. Therefore, the
studies which give the most insight into
the aging process are those where a cer-
tain area of the brain is investigated which
is correlated with bodily functions that are
well understood (Morrison & Hof, 1997).

However, the “dark nerve cells” (DN) that
Salford et al. reported on were randomly
distributed everywhere in the rats’ brains
and therefore it is not possible to make an
association with particular switching cir-
cuits. Hence it is going too far, to try and
derive some kind of neurological signifi-
cance from the results or to interpret them
as being indications of possible symptoms
of an illness.

Currently many investigations are be-
ing conducted on the possible effects to
the blood brain barrier from electromag-
netic fields by internationally recognized

research groups in France, Japan, Germa-

The blood brain barrier forms a special wall covering within the microscopic blood vessels

(capillaries, illustration on the left) in the brain. Larger molecules (e.g. protein) and toxins have

no excess to the nerve cells in the brain. In the cross-section illustration of a capillary (on the

right) one can see how the endothelial cells are tightly layered and packed together, they cover

the inside of the capillaries and are sealed together by the so-called tight junctions (tj). All

around them on the outside are the star shaped astrocytes and of course the nerve cells can also

be seen.

ny, and in the U.S.A. The first results are
expected to be published this year and
one can hope that more solid results will
come to light than what was discussed
here. Obviously Salford’s et al. work is more

of a speculative nature than anything else.

Dr. Frank Gollnick is a biologist and worked
for a long time at the Physiological Institute IT
at the University of Bonn: he is currently
working as a scientific expert at the FGF.

Dr. Helmut Franke is a biologist and is
currently working at the Clinic and Polyclinic
for Neurology at the Universitiy of Miinster.
He is a specialist on the blood brain barrier
and actively does research in this field.

Dr. Sheila Johnston works as an independent
expert and consultant, among other things, in
the field of neuroscience, she also works for a
number of committees and organizations. She
is internationally recognized and has her own
information service.
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At the 10" annual meeting, the chair-

man of the Forschungsgemeinschaft Funk,
Mr. Eike Béar, announced the organization’s
leitmotif, “a research organization, must
do research”, he emphasized previous ex-
tensive research projects undertaken in
2001 and at the same time he focused on
the numerous research projects that the
FGF was responsible for initiating. At the
11" general meeting held on January 30,
2003 in Munich, 27 member representa-
tives were proudly informed that this had
been done consistently during the last year.
The chairman informed the members -
supported by the directors of the working
groups -“Public Relations”, Dr. Olaf Schulz;

“Research”, Dr. Eberhard Kiihn; and the
managing director of the FGF, Dr. Gerd
Friedrich - on the following topics in his
annual report:
e the main focal points of projects
e profiling the Forschungsgemeinschaft
Funk
e research plans
e Internet and Intranet services
e cooperation with international and na-
tional institutions

During the last ten years the FGF has
promoted exhaustive scientific research
dealing with the problem of biological ef-
fects posed by electromagnetic fields and
health risks. In the past, the collecting of



al Conference
gsgemeinschaft Funk

such data had to be a main priority of the
FGF. Now is the time to compile EMCE
research findings - and FGF supported re-
search - because during the last two years
the scope and the conditions of the re-
search has changed. What this means is
that support from public funds or organi-
zations other than the Forschungsgemein-
schaft Funk are commissioning research,
so that it is no longer of utmost impor-
tance for the FGF to allocate research
projects and funds. What especially speaks
for this is the extensive funds allocated
by network operators and the federal gov-
ernment for further research. Therefore, it
seems that the evaluation and the circula-
tion of existing research findings by the
FGF would be more effective and goal ori-
entated.

The work of the FGF will now focus
more than it has been in the past - while
working with many international scien-
tists - on scientific reviews, colloquiums
and seminars, which scientifically evalu-
ate important questions and concerns. The
results will then be published. Moreover,
an expansion and an intensification of
public debates along with all of the polit-
ical implications has taken place. This
makes it necessary to reassess the FGF’s
position in its research policy and public

relations.

In 2002 a research project
was completed
Dr. Kiihn evaluated the research done

by the “Arbeitsgruppe Forschungs-

vorhaben“ (AGF) in the past few years as
successful. The sub-groups were able to
deal with the work that arose during the
project. The concept the AGF employs of
forming sub-groups based on competency
- in order to deal with specific subject
areas - has proven to be worthwhile. Cur-
rently, the AGF is divided into the follow-
ing sub-working groups:

¢ biological effects of EMF in the cm/mm
wave-length range

e implants and other medical devices for
the body

e in vitro/in vivo

e standardization

e knowledge based literature data bank
(KBLDB)

e goal of the AGF.

In 2002 a project was completed “The
effects of HF-EMF (GSM 900) on sleep
quality and well being during the day-
supplementary investigations”, another
project is in its final stages of evaluation
and 8 other projects are in progress. In
addition to these projects some highlights
during the year were a scientific work-
shop on “Genetic and Cytogenetic aspects
posed by HF-fields” and a seminar was
held on “Statistical Methods”. In order to
have a clearer insight into how FGF
projects are awarded and how third-par-
ty-funds are allocated, the FGF has pre-
sented, for anyone interested, this infor-
mation clearly and comprehensibly on the
Internet in a graph format.

To round off the year, the third interna-

tional FGF-workshop, “Genetic and Cy-

togenetic Aspects of RF-Field Interaction”,
was held in Lowenstein with many inter-
national participants. The results will be
published after the rapporteur’s report is
finished.

In order for research findings to gain
more attention in scientific circles and with
the public the FGF has strongly influenced
those awarded FGF contracts to submit
their results to “peer reviewed” journals,
(i.e. in scientific journals, an evaluation of
the research results is made before the pa-
per is accepted for publication). This is
extremely important since it enables other
interested research groups to discuss and
evaluate the results, which is urgently re-
quired if research results are to gain inter-
national acknowledgement. It is more of
an established procedure in the English
speaking world than in German speaking
countries. This is a deficit which must be
worked on.

One of the platforms used for present-
ing and discussing FGF commissioned re-
search projects and their results within a
scientific framework is, for instance, the
24" Bioelectromagnetics Society Confer-
ence (BEMS) in Quebec. We are also con-
tinuing our dialogue with EU institutions.
In particular, in supporting the COST Ac-
tion 28 1(the follow-up of COST Action 244)
the FGF sees a good basis for gaining rec-
ognition with regard to its research ef-
forts. In taking over the position of scien-
tific secretary for the COST 281 programme
the FGF is providing a great deal of sup-

port for this European scientific project.
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General Meeting

rief Description
of the Association

The development
of the Association

e At the end of 2002 the FGF had 55
members.

e The association’s financial situation
at the end of 2002 was as follows:

membership fees, donations, interest pro-
ceeds, public funding, came to 1.45 mil-
lion Euros. Expenditures were 1.74 mil-
lion Euros, which created a deficit of 0.28
million Euros. This deficit was covered by
reserve funds. The sum to be carried for-
ward in the new financial year is 0.14 mil-
lion Euros. For the year 2003 0.8 million
Euros are available for research projects
alone.

e Altogether the Forschungsgemein-
schaft Funk allocated 0.96 million Euros
in third-party-funds to scientific and re-
search working groups, who were award-
ed contracts for research purposes. This is
a 26% increase in the amount of financial
support in contrast to last year.

e In addition to the 2 issues of the “FGF
Newsletter “containing current reports on
conferences and topics in detail, the jour-
nal “Edition Wissenschaft”, has been re-
vived after a pause of several years with
the publication of the last 3 issues on the
subjects of the “Blood Brain Barrier”, “Me-
latonin- Hypothesis” and “Embryonic De-
velopment”.

e The FGF’s Internet homepage is visit-
ed about 40,000 times per month. Infoline
and Intranet continue to be a major source
of information for requests concerning the
FGF.
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e After an immense increase in media
reports (press clippings in 2001) there has
now been a decrease of 18%.

e The next general meeting will be held
on January 29, 2004 in Bonn at T-Mobile.

e Further information can be found in
the Annual Report 2002” and in the “Fest-
schrift” published especially for the 10"
anniversary of the FGF. (www.fgf.de).

The management board
was discharged

The members present who were eligible
to vote unanimously discharged the board

for the previous year.

No cause for complaints
with regard to the treasurer
Mr. Nobis presented the treasurer’s re-
port. The cash audit and the accounting
records were done by Mr. Michaels (Deut-
sche Telekom AG) and Mr. Nobis (Marconi
Communications). They concluded that
proper accounting procedures were used
and the money was spent according to the
association’s regulations. There was no

cause for complaint.

The new board of directors
were elected unanimously

The members of the board elected a new
board of directors, which is made up of 8
members and 8 deputies. The new board
of directors 2003/2004 is as follows:

For the group of network operators:
e Dr. Wolf Haas, D2 Vodaphphone;

deputy: Dr. Ulrich Hermann, Swisscom
e Dr. Friedrich Lauer, T-Mobile;
deputy: Joachim Claus, Deutsche
Telekom

e Dr. Karsten Menzel, E-Plus;

deputy: Wolfgang Kriiger, 02

For the group of Service Providers

e Herbert Tillmann, Bayrischer Rundfunk;
deputy: Helwin Lesch, Bayrischer
Rundfunk

For the industry

e Eike Bar, Motorola;

deputy: Heinz Friedmann, Alcatel

e Dr. Christian Payer, Bosch;

deputy: Dr. Werner Irler, Lucent Technol-
ogies

e Peter Zapf, Siemens;

deputy: Ralf Grafe, Nokia

For the group of Authorities
e MinDir Horst Ehrnsperger, BMWA;
deputy Dittmar von Schilling, BMWi

Mr. Eike Bar was re-elected as chairman
of the board and Dr. Wolf Haas as deputy.
In the name of the FGF, Mr. Bar thanked
Mr. Marklund, Mr. Pfirstinger and Dr.
Kriiger, who are no longer on the board
for all the work that they did.



Information provided
by the FGF

The FGF’s Internet sites are intensively
used, records show that the site is ac-
cessed about 43,000 times per month. How-
ever this number on average fluctuates
between 26,000 and 65,000 visits per
month. Striking is that the number of vis-
its to the site has clearly risen from coun-
tries whose language is not German. The
Internet site of the FGF can be assessed as
a success. The Intranet is for internal use
only, i.e. informing members about infor-
mation they need for their jobs. It has been
very successful and its daily updates and
reports are a great asset for our members

in dealing with their daily work.

A new stand on
public relations

The FGF has added to its regulations
that it will promote informing the public
about electromagnetic compatibility con-
cerning the environment (EMCE) as well
as promoting relevant discussions on the
subject. In the past the FGF was accused
of being biased. The FGF’s reaction to this
in 1999 was to show as much restraint as
possible, i.e., only scientists will make
statements concerning their own research
and the FGF will remain impartial.

The FGF is regarded and highly accept-
ed as a neutral trustee of scientific knowl-
edge for scientific circles, for courts of law
and for municipal authorities, and it hopes
to further intensify its standing. The strat-
egy of “strict neutrality” with regard to
scientific research and knowledge and also
with regard to the public has proven to be
worthwhile. In the present situation it is
however, essential that the FGF does some-
thing about the lack of public well-found-
ed and objective information in the me-
dia. It is necessary that scientists, special-
ists and journalists cooperate in convey-
ing to the public their own findings and
other reputable research findings.

In particular the FGF has set the goal

for itself that scientific publications, facts

and the unusual features concerning new
technology will be presented so that it will
easily be understood by laypersons. This
will be done with lectures, information on
specific topics, explanations, and termi-
nology explanations whose contents will
be more accessible and understandable by

a wider public.

What the future holds

2003 will be the year of consolidation
for the Forschungsgemeinschaft Funk, be-
cause unfortunately, the 10th anniversa-
ry of the FGF, which was celebrated last
year, cannot be celebrated every year. So
on September 19, 2002 in Berlin, at the
Museum for Communication under the
auspices of the Federal Ministry for Indus-
try, scientists held a symposium on the
EMCE research results obtained during the
last ten years. In addition - posters were
displayed representing the major research
fields of the FGF and the results.

For the current year the FGF has a great
deal planned. Cooperation with interna-
tional and national institutions will be in-
tensified, numerous projects will be con-
tinued and preparations for new research
plans will be made, which will start in
2004. The FGF will extensively provide
information to the public via the Internet,
with journals and brochures. With regard
to projects more and more specifications
are being added, such as details and qual-
ity standards. We have found out that this
type of project planning requires more
work in the initial stages but it has proven
to show positive results with regard to how
the projects are conducted.

A complete report on the activities of
the FGF can be found on the Internet
(www.fgf.de) under Annual Report.

Summary

To sum up the following can be empha-
sized:

in the last 10 years the FGF while utiliz-
ing all of the possibilities at its disposal,

was successful with its endeavours and

Planned Activities 2003
research program for 2003 with new
invitations to tender

coordination among the WHO, EU, BfS,
BauA with regard to research

the publication of research results of FGF
research funded with third-party-funds on
the Internet and in “Edition Wissenschaft”:
more involvement with regard to
publications in peer-reviewed journals.

the presentation of research results of the
BEMS 2003 and EBEA 2003

participating as the national coordinator
(together with BfS) for COST 28I
and as scientific secretary for COST 281

Special Events

* a dialogue with the European Union
pertaining to supporting special research
programs within the framework of the
5th framework program (started in
Feb. 1999, 5-year time period)

participating in the 24™ BEMS in Quebec
City, Canada (Presentation of our own
research results: 25)

participating in the WHO-research
project EMF: determining outstanding
research and the harmonization of
international standards

therefore substantially contributed to re-
search being done and to providing infor-
mation concerning the biological effects
posed by mobile radio communications.
At the end of the session, Mr. Béar
thanked the members of the board, the
working groups, and the office of the FGF

for their work and support.
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The following reports are concerned with recent original scientific publications on the effects of high frequency

fields posed by mobile communication systems. The author, Professor Dr. Roland Glaser, personally selected the

publications to be discussed and has subjectively assessed the relevancy of each publication.

The Latest

The epiphyse (the pineal-
organ) produces melatonin, a time regula-
tor for the body, and therefore it is still a
major subject of discussions regarding field
effects on humans, be it low or high fre-
quency ranges.

For some time now, it has been known
that in humans and in animals calcium
deposits form in this organ, these deposits
consist of hundreds of micrometer sized
structures in the shape of mulberries and
small 10-20 micrometer sized crystals,
which look completely different. The lat-
ter have been for the first time crystal
graphically analysed and identified as oc-
tagonal single crystals, whose character-
istics can be ascribed as piezo-electric.
Even though they cannot be compared to
the magnets Krischvink described, the idea
in this case that there could be non-ther-
mal mechanisms of high frequency fields,
should be carefully considered. This con-
cept seems to be far-fetched, since there
are many other piezo-electric structures
all over the body and besides that the ef-
fects of weak HF-fields on melatonin pro-
duction is highly unlikely (Baconnier,
S.Lang, S.B.; Polomska, M.; Hilczer, B.;

Berkovic, G.; Meshulam, G.: Calcite micro
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crystals in the pineal gland of the human
brain. First physical and chemical studies.
Bioectromagnetics.: 23, 488-495. 2002)
Is the incidence of skin
cancer (melanoma) dependent on the in-
tensity of the surrounding FM transmit-
ters? Orjan Hallberg und Olle Johansson,
dermatologists at the Karolinska Institute
in Stockholm believe they have found such
a correlation. They correlated an increase
in the incidence of skin cancer with the
number of surrounding transmitter masts
and even with the transmission frequency.
They do, however, concede that in the
former east-block countries which trans-
mitted low FM-frequencies (70 MHz) had
fewer problems since these frequencies
were further away from the resonance fre-
quencies of the human body than those in
countries where 87-108 MHz are trans-
mitted. Nevertheless, it is surprising that
as an antenna measurement arm-leg and
torso were used and not the entire length
of the body because when measurements
are taken in this way the conclusions would
not be correct. Since most transmitters are
horizontally polarized, the most danger-

ous position for humans would be a hori-

zontal one and the most dangerous time
would be during the night. Correspond-
ingly, one would recommend placing one’s
bed in the direction of the weakest fields.
The section on confounders is very short
and only states that an increase in traffic
density has been observed or recently more
attention has been paid to the diagnose of
melanoma. The effects of UV were only
marginally mentioned. Changes in holi-
day and travel habits, which will certainly
have a sustained effect on northern Euro-
peans or an increase in the number of vis-
its to solariums was not dealt with in this
paper. (Hallberg, O. and Johannsson, O.:
Melanoma incidence and frequency mod-
ulation (FM broadcasting. Arch. Environm.
Health 57, 32-40. 2002).

After the first investiga-
tions concerning the influence of high fre-
quency mobile communication fields on EEG
and sleep. (Borbely et al. Neurosci. Lett.
1999, 275, 207; Huber et al. Neuroreport
2000, 11, 3321), this Swiss group present-
ed the results of investigations, which also
included measurements taken on regional
cerebral blood flow by means of Positro-

nen-Emissions-Tomography (PET). It could



be shown with great significance that
probands who had been exposed for half
an hour on the left side with GSM similar
pulsed fields (900 MHz, 1 W/kg), exhibit-
ed after 10 minutes an increase in local
circulation in the exposed half of the brain.
With regard to non-pulsed fields of the
same intensity, these effects could not be
established. The authors came to the con-
clusion that the effect could not be attrib-
uted to an increase in temperature. (Is the
space-time temperature gradient in both
irradiation modes really identical?) In a
further experiment the effects on sleep were
investigated with an identical irradiation
plan. A EEG frequency analysis done be-
fore falling asleep showed an increase in
the intensity of the alpha-spectral range,
which only occurred after irradiation with
pulsed fields. Even when the sleep phase
itself was not significantly effected by ir-
radiation, with pulsed fields a similar EEG-
change was also measured in the NREM
sleep phase, which even increased during
the course of the night. The authors stressed
that the measured effects were slight and
no conclusions could be drawn with re-
gard to health but their results should not
be disregarded. (Huber, R.; Treyer, V.; Bor-
bely, A.A.; Schuderer, J.;Gottselig, J.M.;
Landolt, H. P.; Werth, E.; Berthold, T.;
Kuster, N.; Buck, A., and Achermann, P.:
Electromagnetic fields, such as those from
mobile phones after regional cerebral blood
flow and sleep and waking EEG. J. Re-
search. 11, 289-295. 2002)

D.L. Hamblin and A.W.
Wood from the Swinburne University of
Technology in Melbourne, Australia ana-
lysed in an exhaustive and meticulous
study on current research pertaining to
the effects of mobile phone emissions on
brain activity and sleep parameters. Basi-
cally, since 1995 up to the point when this
paper was concluded in January 2002 there
were only18 publications on the subject.

Low frequency effects have been investi-

gated in the past and these types of publi-
cations are more frequent, however it must
be emphasized and rightly so that these
results are at most relevant with regard to
the magnet fields which originate from
the working currents of mobile phones.
An overview of the study shows that there
is little consistency regarding the results.
Occasionally, the same authors could not
reproduce their results in a second series
of experiments which they obtained in the
first study. What could be the cause of
this? A series of methodical limitations
has been discussed: e.g. differences in fre-
quencies and intensities, as well as anten-
na configurations; differences in meas-
urement time schemes and in irradiation
and differences in how the results are sta-
tistically worked out. While some authors
investigated changes during irradiation,
only some registered such changes at dif-
ferent times after irradiation. The number
of groups investigated did not always al-
low for reliable statistical statements. What
was generally criticised was that all of the
measurements were carried out on young
healthy probands and therefore, it is not
possible to make any direct statements
concerning children or the elderly. In any
case it seems as if fields of a maximum
mobile phone intensity range held to the
head can temporarily have an effect, espe-
cially on the alpha-waves of EEG. How
can this be explained? Are they subtle ther-
mal effects, which promote blood flow, or
must a cellular mechanism be held respon-
sible, this is always discussed over and
over again, (but never proven) namely cal-
cium efflux? Could it be that perhaps the
effects can not be attributed to HF-fields
but attributed much more to the circa 7,5
microtesla, 8Hz magnet fields of the work-
ing currents of mobile phones? (Concern-
ing this point the authors see a need for
further research to be done!) Other meth-
ods proving brain activity should be in-
corporated, e.g. the positron-emissions-

tomography (PET), which can provide in-

formation on blood flow changes (please
see the report by Borbely et al. in this
review of scientific publications). To sum
up, the authors have come to the conclu-
sion that there are indications of effects
that must be scientifically explained, but
there is no reason at all to be concerned
about health risks. The current valid limit
values are completely adequate in protect-
ing the public from possible risks, particu-
larly when currently published epidemio-
logical results indicate that there is no ev-
idence whatsoever indicating a risk to
health. (Hamblin, D. L. Wood, A.W.: Ef-
fects of mobile phone emissions on hu-
man brain activity and sleep variables.
Int.J. Radiat. Biol. 78, 659-669. 2002)

Professor Roti Roti’s work-
ing group (Division of Radiation and Can-
cer Biology, Univ. St. Louis, USA) pub-
lished the results of an extensive study on
the effects of FDMA and CDMA modulated
HF-field systems on the induction of mi-
cronuclei in the fibroblasts cell-lines of
mice. In contrast to the positive control
group where irradiation was carried out
with gamma-rays, between 0.3 and 1.2 Gy
and where a clear dose-effect-curve could
be shown. With regard to the HF-fields,
even in extreme cases (5 W/kg, 24 hours)
with the three independent experiments a
significant effect could not be found nei-
ther in the exponential phase of growth
nor in the plateau phase. The authors dis-
cussed the divergence of these results with
the findings of Tice et al. (Bioelectromag-
netics.23, 133-126.) 2002, compare “Neu-
es aus der Wissenschaft” (The latest scien-
tific news) issue 1, 2002 of this journal)
which reported on a four fold increase in
the number of microneuclei but with a
double SAR value. Perhaps this is due to
differences in cell sensitivity (tice used cul-
tured human lymphocytes) which was also
evident in the number of microneuclei in
the control group, perhaps when there is

an increase in the field strength there is
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also an micro-thermal effect in the exper-
imental receptacle? In any case these find-
ings should be more closely and critically
investigated. (Bisht, K.S., Moros, E.G.,
Straube, W.L., Baty, J.D., and Roti, J. L. R.:
The effect of 835.62 MHz FDMA or 847.74
MHz CDMA modulated radiofrequency ra-
diation on the induction of micronuclei in
C3H 10T1/2 cells, Radiat. Res. 157, 506-
515. 2002)

A Finnish working group
reported on an increase in protein-phos-
phorylation and an expression of heat shock
protein (HSP) in cultured human endothe-
lial cells which were in vitro irradiated with
900 MHz GSM signals. The SAR- values in
the two Petri dishes, which were simulta-
neously irradiated, were calculated so that
the thermal measurements of the inhomo-
geneous fields were between 1.8 and 2.5
W/kg. Since the Petri dishes were cooled
from below by a flow system, and the tem-
perature corresponded to the measurements
taken before and after irradiation, which
complied with the limit of 0.3 degrees, the
authors considered this to be a non-ther-
mal effect. Unfortunately, no statistical
evaluation was given, not for the three-
fold increase in the total protein-phospho-
rylation nor for the extent of the increase
in HSP-development. The error bars shown
in the diagram 2D and 5 do not indicate
any significance. From a qualitative per-
spective it seems that the hsp27 presents
itself in two different conformations. With-
in the study there is an extensive scheme
recording the way from these changes to
the induction of cancer and its consequenc-
es are discussed. However, since HSP-de-
velopment is a normal physiological pro-
tective mechanism, which occurs frequent-
ly when various cell stress related condi-
tions are present, one wonders why cancer
does not occur more often. (Leszcynski,
D., Joenvaara, S. Reivinen, J., Kuokka, R.:
Non-thermal activation of the
hsp27p38MAPK stress pathway by mobile

phone radiation in human endothelial cells:
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Molecular mechanism for cancer- and
blood-brain barrier related effects. Differ-
entiation 70, 120-129. 2002).

In 1998 a working group
of the University of Freiburg published the
results of their investigations in which the
radio fields of a mobile phone lead to an
increase in the blood pressure of test per-
sons (Braune et al., Lancet. 351, 1857.1998),
and this study was criticised due to its
lack of statistics (Reid et al., Lancet. 352,
576.1998). In the meantime, the authors
have done the experiments again, but this
time under stricter experimental condi-
tions. In simple blind experiments con-
ducted with 40 probands between the ages
of 20 and 34, finger measurements were
taken of blood pressure, heart rate and
capillary blood flow. In contrast to the
earlier experiments no effects where found
from the fields of a mobile phone held to
the head (GSM 900 MHz, 0.5-0.84 W/kg)
(Braune, S.: Reidel, A. ; Schultemonting,
J., and Raczek, J.: Influence of a radio
frequency electromagnetic field on cardi-
ovascular and hormonal parameters of the
central nervous system in healthy indi-
viduals. Radiat. Res. 158, 352-356. 2002)

Is hearing affected by the
electromagnetic fields of mobile phones?
The working group of the medical faculty
of the Inonu-University (Turkey) set out to
answer this question. Experiments were
conducted with 20 probands, a mobile phone
was held to the left ear in order to measure
possible oto-auditory changes after a 10
minute telephone call with a Pansonic GD
600 device. No effects could be found. Unfor-
tunately, the study did not contain a dosim-
etry, it was merely mentioned that this device
functions with 900 MHz in GSM mode and
has an electrical power of 0.02 and 2 watts
(Ozturan, O., Erdem, T., Miman, M. C., Ka-
lcioglu, M.T., and Oncel, S.: Effects of the
electromagnetic field of mobile telephones
on hearing, Acta Oto Laryngologica 122,
289-293. 2003).

Are there any "non ther-
mal" effects stemming from high frequen-
cy electromagnetic fields, effects that oc-
cur below the intensity-level, which can
be proven as thermal? Robert K. Adair has
quoted from two 1996 studies where it
was established that such supposed effects
have been proven to be the result of meas-
urement errors. As far as the experiments
are concerned, we may question from a
biophysical point of view if such effects
can be expected to occur at all. Robert
Adair, who has repeatedly critically ana-
lysed publications on this subject by var-
ious authors, systematically analyses the
problem. A focal point is of course ther-
mal noise. A physiological primary reac-
tion is only possible when a special mech-
anism has been found where the absorbed
energy exceeds the thermal energy. It
should not be forgotten that in the range
of the HF-fields the effect of the magnet-
ic field vectors, e.g. through the radical-
pair-recombination mechanism, has to be
ruled out. Even with a power flow densi-
ty of 10 mW/cm? the magnetic field is
still four powers of 10 smaller than what
is required for this mechanism. The au-
thor categorised conceivable electric
mechanisms into three classes: A - charge
motion, B - the triggering of dipole mo-
tion, C - electro restrictive effects. With
regard to category A he calculated charge
movement and molecular rotation. Even
when coherent behaviour is considered,
it would be many powers of ten below
thermal noise. In the process a power flow
density was respectively presupposed at
10mW/cm?, which corresponds to an E-
field of 200 V/m. Category B was assigned
the concept that a field could affect the
dipole of a transport protein and, there-
fore, effect the excitation process of the
membrane. What speaks against this is not
only the time constant of this process but
the lack of energy as well. However with
regard to electrostriction, about one cell
(class C) in fields of this dimension ef-

fects occurred, but on the other hand,



these were concealed by thermal mem-
brane oscillations. Resonance-effects have
to be ruled out because of the viscosity
characteristics of the cell. The Frohlich
theory of coherent excitement is also be-
ing discussed and it has been established
that even when the vixcose loss is not
considered, this mechanism placed in class
B, cannot function. On the other hand the
experiment and the theory seem to be in
agreement that athermal reactions of this
kind do not exist and they cannot possi-
bly exist. Nevertheless, the author refers
to the electrostrictions as the only possi-
bility, at least with regard to energy that
cannot be completely ruled out. Compre-
hending this train of thought is well worth
it (in spite of a few printing errors in for-
mulas and in the text). (Adair, R. K.: Bio-
physical limits on athermal effects of RF
and microwave radiation. Biolectromag-
netics. 24, 39-48. 2003).

While directly deducting
nerve impulses with the aid of micro-elec-
trodes, it was found out how cells in the
cerebrum and the cerebellum of zebra
finches react to weak GSM-signals (900
MHz, 217 Hz-Pulse, 0.1 m W/cm?, 0.05 W/
kg). For this purpose the birds were anaes-
thetized and were irradiated in a tuned
wave guide. The microelectrodes were put
into place through a 4 mm hole in the
skull. From the 133 cells which were ex-
amine, 52% exhibited under field effects a
circa 3.5 fold increase in spontaneous im-
pulse rate and 17% showed a slight de-
crease. The effects occurred after switch-
ing on the field with a latent time of
1044197 seconds and faded out with a
time constant of 308+68s after turning off
the field again. Nonpulsed fields triggered
no reaction. The authors are aware of the
possibility of artefacts, which among oth-
ers, could occur when the measuring elec-
trode under the effects of the field could
turn into a stimulus electrode. This is
avoided with the corresponding field ori-

entation. A reproduction of the results done

with independent methods seems to be re-
quired here. (Beason, R. C. and Semm, P.:
Responses of neurons to an amplitude mod-
ulated microwave stimulus. Neuroscience
Letters; 333, 175-178. 2002).

K.A. Hossmann and D.M.
Hermann at MPI for neurological research
published a literature overview on the pos-
sible effects of mobile radio emissions on
the central nervous system.

The results of in-vitro investigations,
animal experiments, investigations with
probands and epidemiological evaluations
were critically assessed and refereed. The
authors came to the conclusion that some
of the material has to be more closely ex-
amined. For instance, the effects that were
found on sleep and cognitive functions,
which are very difficult to reproduce,
should be pursued further. However, all
together there is a slight possibility that
pulsed or continuous mobile radio emis-
sions can effect the functional and struc-
tural integrity of the human brain. Only in
thermal cases is the effect consistent, but
this is beyond the normal mobile phone
exposure. On the other hand, there are in-
direct effects for instance the increase in
the number of traffic accidents caused by
using a mobile phone while driving. This
has to be taken into account and how to
avoid such accidents has to be more in-
tensely discussed. (Hossmann, K. A. and
Hermann D.M.: Effects of electromagnetic
radiation of mobile phones on the central
nervous system. Bioelectronmagnetics 24,
49-62. 2003).

Three years ago, the work-
ing group of Lennard Hardell used data
(from 1994-96) taken from the Swedish
cancer register and compared the inci-
dence of brain tumours with mobile phone
use (Hardell, L: et. al.: Intern. J. Oncolo-
gy, 15, 113-116. 1999). Now there is a
new study, emphasizing the years 1997-
2000, without using the old values. It

deals with data from patients who are still

alive (total no. of patient 588, aged 20 to
80). These patients were compared to the
same number of test persons. Data on the
test persons was recorded with question-
naires, and sometimes telephone consul-
tations were made concerning the private
exposure, smoking habits etc. and also on
the settings of the telephone calls (e.g.
the average time spent on the phone per
day, if the telephone was held to the left
or right ear. The study dealt with ana-
logue (18.7%), digital (34.7 %) and cord-
less phones (30.4%). With regard to these
three categories, as in the previous study,
no significant risk increase could be
found. However, the results would be dif-
ferent if a correlation between both sides
would be taken into account with regard
to the incidence of cancer and normal tel-
ephone use and the occurrence of brain
tumours. Analogue- telephones resulted in
an OR of 1.85 (95% confidence interval:
1.16-2.96) digital telephones 1.59 (1.05-
2.41) and cordless telephones 1.46 (0.96-
2.23).

These values are not high and statistical-
ly they are not very certain, but never-
theless they must be considered. It must
however be considered that the absolute
number of cases with regard to this dif-
ferentiation decreases drastically (ana-
logue: 50/27, digital 59/37, cordless 55/
37). It is an open question whether the
authors can justifiably ascertain that the
patients even after a diagnose and thera-
py did not know in what part of the brain
their tumours were located. In any case
the objectivity of the statement if the
probands telephoned on the left or the
right side does not seem certain. The au-
thors are of the opinion that statistical
errors can of course not be excluded, how-
ever it seems that due to this, the results
cannot be explained. (Hardel, L.; Mild,
K.H., and Carlberg, M.: Case-controlled
study on the use of cellular and cordless
phones and the risk for malignant brain
tumours. Int. J. Radiat. Biol. 78, 931-936.
2002). [
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Electromagnetic Fields a

Report on the 3™ International Conference on:
“Electromagnetic fields and human health, fundamental and applied research”

in Moscow and St. Petersburg

In September of last year

an international conference

took place on the subject of
“Electromagnetic fields and
human health, fundamental

and applied research”.

It was of particular interest for
scientists from all over the world
since research that has been done
in the former USSR on EMCE
has not been completely revealed
to the rest of the world and
stipulation criteria for value
limits in Russia are still not fully
understood. The following article
is an overview of the six-day
conference, e.g. the programme
of the conference, the schedule

and the results.
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Professor David with Andreas Wojtysiak and his wife in Peterhof (St. Petersburg)

The conference was organized by
e The Russian Academy of Sciences (De-
partment of Physicochemical Biology)
e The Russian Ministry of Health
e The World Health Organization (WHO)
e The North-West Russian Scientific Cen-
tre for Hygiene and Public Health
e The Russian Centre for Electromagnetic
Safety
e The Russian Centre for Bio-electromag-
netic Compatibility
e The Russian National Committee for
Non-ionising Radiation Protection (RNC-
NIRP)

The conference is a part of the WHO’s
programme for the international harmo-

nization of guide lines concerning health

relevant effects and for fully comprehend-
ing limit values.

The conference was supported by the
World Health Organization (WHO), the
European Office for Astronautic Research
and Development, the Air force Centre for
Scientific Research and the U.S. Air Force
Research Laboratory.

In cooperation with the
following organizations:

e MS Air Force Research Laboratory
(AFRL)

e The International Commission for Non-
ionising Radiation Protection (ICNIRP)

e The European Bioelectromagnetic As-
sociation (EBEA)



nd Human Health,

For some time the Americans have been
especially interested in the results from
research programmes compiled in the east,
since the results have not been made avail-
able to foreigners. This could explain their
willingness to help finance such confer-
ences. According to Murphy of the US Air
Force Research Laboratory, it is less ex-
pensive to gain knowledge in this way
than to analyse the results in our own
laboratories. On the other hand, we in the
west would like to know why the Russians

are demanding such low value limits.

Members of the International
Programme Committee:

e Onischenko, G.G.; Ministry of Health in
Moscow

e Repacholi, M.; WHO, Geneva

e Burlakowa,E.B.; Director of the Scien-
tific Radiation Protection Commission for
Biological Problems

e Jlyin, L. A.; Director of the Public Re-
search Centre for Biophysics in Moscow

e Kheifets, L.; Representative for the in-
ternational WHO EMF project and director
of the Radiation Protection Programme

e Fesenko, E. E.; Director of the Bio-phys-
ical Research Institute in Puschino, near
Moscow

e Murphy, M.P.; Director of the Radio-
Frequency-Radiation Department of the US
Air Force research laboratory in Texas, USA
e Klauenberg, B.J.; Vice-chairman of the
NATO, TG-002

e Chaslim, V.P.; Director of the North-West
Centre for Hygiene and Public Health in
St. Petersburg, Russia
e Grigoriev, Y.G.; Vice-chairman of the
RNCNIRP

The committee made every effort to stim-
ulate a marked discussion between the
Russians and western scientists and used
the results to substantiate the determina-
tion of value limits. Therefore, several west-
ern scientists were invited to take part in
the conference who originally came from

the former Soviet Union.

The Organization Committee
consisted of:

Six Russians and two Americans mem-
bers under the auspices of the Russian
Academy of Sciences and the Russian Min-
istry of Health.

The conference interestingly enough
took place at two different venues, in Mos-
cow on 18-20 of September 2002 and in
St. Petersburg on 23-24 of September 2002,
each venue was separately organized. In
Moscow five scientific sessions were held
followed by a discussion. In St. Petersburg
there was a round-table discussion which
was carried out by participants, who ac-
tively took part in the conference, the
round-table discussion was followed by a
discussion on the harmonization of EMF
standards. A resolution was agreed on at
the end concerning the results of the con-

ference.

A fountain in St. Petersburg at the summer

residence of the Czar
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“The tower of silence”, in this tower
Pawlow (see bust) carried out his experiments
with dogs.

Dr. Repacholi (WHO) and Professor Grigoriev
opening the conference
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Main Topic of the talks

These talks took place in Moscow and
covered the following points:

e Basic problems with regard to research
on electromagnetic effects and public
health

e Biological effect mechanisms from ex-
posure to electromagnetic fields

e Somatic effects of exposure to radio fre-
quencies and pulsed electromagnetic fields
e Problems of field irradiation from a hy-
gienic standpoint, in particular the pa-
thology of occupational medicine

e Electromagnetic fields in mobile tele-
communications

e Dosimetry and Therapeutics (medical)
using electromagnetic fields

Further sessions took place in St. Pe-
tersburg in the form of a round-table dis-
cussion, participants of the conference took
part in the discussion.

The following topics are subdivided into
individual subject related categories:

e Harmonization of EMF-standards in con-
junction with scientific findings of east
European countries;

e A discussion concerning the results of
chronic field exposure experiments (con-
ducted for months or for years) which were
carried out in the former USSR;

e EMF-standards in the USSR and Russia
and how they were derived from the chron-
ic experiments;

e The opinion of the foreign (not Russian)
scientists regarding the EMF-standards in
the USSR and Russia;

e Discussion concerning any questions on
the harmonization of the different EMF-
standards.

The main points listed above were dealt
with in 55 short talks (15 minutes), main
seminar papers and with 71 posters. The
majority of the authors are from Russia
(the number of contributions: 84), followed
by the US with (14) and White Russia (11).
The other authors came from the follow-
ing countries: Armenia (4), Azerbaijan (1),
Bulgaria (2), China (1), Germany (1), Eng-
land (1), France (2), Georgia (1), Italy (3),

Croatia (1), Latvia (1), Poland (2), the Re-
public of Kazakhstan (1), Riga (1), Sweden
(2), Republic of Serbia (1), the Ukraine
(3). Two authors represented the WHO (Ge-

neva).

Individual lectures
Dr. Michael Repacholi
(WHO Switzerland)

In his opening lecture Mr. Repacholi re-
ferred to the necessity of having a univer-
sal international harmonization of stand-
ards and in particular, in conjunction with
the effects of electromagnetic fields on
technology, the environment and especially
on human health.

This harmonization should not only min-
imize international trade barriers but to
serve the purpose of integrating our east-
ern colleagues into our information sys-
tem. In connection with this he presented
an international EMF-project dealing with
the frequency ranges of 0-2000 GHz, which
was started in 1996, the project will be
conducted over a 10-year period and re-
quires 150 million dollars. It covers scien-
tific reporting, technical innovations and
risk perception. Its goals are to collect re-
sults, to establish heath effects and to set
up guide lines incorporating effects, safe-
ty factors and limit values. The project
aims to lower the value limit by 10 fold
for those working and by 50 fold for the

general public.

Dr. Leeka Kheifets
(WHO Switzerland)

spoke about risk perception, safe value
limits, and “ALARA”- promotion (“as long
as reasonable is achievable”) while con-
sidering the correlation between the ex-
tent of the individual influences and the
assured effects. Therefore, in 2002 a Euro-
pean commission was founded in order to
deal with sensible protective measures. This
commission is trying to proceed accord-
ing to the benefit/risk ratio. What is re-
quired here is: weighing the evidence, the

knowledge of the costs (effectiveness), and



if necessary to reduce any probable ef-
fects or to prevent them altogether.

The commission is investigating the fol-
lowing questions:
e How much weight can be placed on the
data gathered from animal experiments
with regard to humans?
e How should false positives and nega-
tives be evaluated?
e What measures make sense from a fi-
nancial point of view “prudent avoidance”?
e Finally it must be explained, which cli-
ent will be granted the task of checking

and monitoring?

Professor Grigoriev

(Russian Academy of Sciences
and the Russian Commission for
Non-ionising radiation)

In his anxiously awaited introduction
talks, he first introduced the Russian insti-
tutions involved in this type of research.
These institutions are those which do re-
search in the following areas: radiology,
radio-biology, hygiene, standardization,
dosimetry, therapeutics, and many others,
with a total of 32 specifications. In addi-
tion, there are centres for biophysics, me-
dicinal biology, physical and technical
measuring technology, boards of health
(hygiene), astronautics, the military etc.

Chronic and acute effects are sought and
questions are posed about dosages and
cumulative effects. Russia is especially suit-
ed for doing this kind of research. The
scientific structures still exist that were
set up by the previous political system.
Russia has many people at its disposal due
to the great size of its population. Since in
Russia many regions have different tech-
nical standards this allows for the use of
comparison groups which have not been
exposed to any mobile telephone emis-
sions. Moreover, there is a great capacity
for astronautic research and the heteroge-
neity of the landscape makes it possible to
find many confounders. In contrast to
many western countries (Germany) the lim-

it values in Russia are recommendations

and not decreed by law. They are general-
ly at least by factor 10 lower than in the
west, so the export industry in the west
has to adjust its exports. In Russia results
from hygienic epidemiological studies are
available, these studies concern children,
the ill (unfortunately most of them were
done without negative controls), the eld-
erly and pregnant women (the so-called
genetic effects) and investigations were
done with rats and HF-irradiation at 5-10
mW/cm? with modulated frequencies, how-
ever these studies must be done again in
compliance with international research
quality standards. The question was raised
in the discussion as to who will do the
experiments again (east or west). The ques-
tion was also raised as to who will finance
it and who will be authorized to evaluate

the results.

The next speakers gave |5 minute
talks on biological effect mechanisms
caused by EMF-irradiation.
(Chairmen: C. Chou and E. Fesenko)
This set of talks was principally held by
scientists from Russia and the U.S.A., at
first they dealt with the fundamental prin-
ciples of the physical interaction of fields
with material, and questioned if entropy,
thermal noise and the law of energy con-
servation play an important role in this
interaction. While the Russian scientists
mainly described phenomenological reac-
tions concerning lowly organized forms
of life, such as insects, the Americans con-
centrated more on causal analyses. The
Russians reported in their data that an in-
crease in the production of pheromone
occurs when the feelers of insects are irra-
diated. In this case action potential se-
quence of neurons in the feelers of insects
showed a higher open state probability,
i.e. a higher rate of excitation - when the
Ca-ion canals in the nerve cell membrane
are frequently in an opened state. The ex-
periments were done with the Patch clamp
technique. Magnetic, constant and alter-

nating fields in combination with ELF-

fields exhibited clear effects with regard
to amplitude and frequency windows, es-
pecially with regard to the photo recep-

tors.

Participants from China, Russia,
Poland and the U.S.A. presented
the next set of talks on additional
results obtained from single cell
experiments.

The effects concerned cell-cell commu-
nication changes or their suppression
brought gap junction interference caused
by ELF magnetic fields (low frequencies).
Hereto, Russian scientists demonstrated a
single cell physiological mechanism spe-
cific to the phosphate cycle. This mecha-
nism while under the influence of weak
ELF-magnetic fields produces changes in
the life of organisms, which only live for a
short time. In the discussion it was point-
ed out that no negative controls were done.
Effects with low probability could occur
on a purely statistical basis. In the same
way, positive controls are required here,
which could reveal the natural occurrence
of the investigated effects without any field
influence taking place.

This is also valid for the gene technolo-
gy studies, such as those done by the Ital-
ian working group. Their investigations
were concerned with ETS-genes (genes
which play a role in the occurrence of
cancer and in embryonic development) and
EMF-exposure. The Polish group, under
the direction of Szmigielski presented their
findings on the immunotrope potency of
isolated, immune competent human cells
(lymphocytes) in in vitro experiments by
means of pulse modulated 1300 MHz mi-
crowaves.

The Russian as well as the Americans
keep on looking for primary physical and
or biochemical mechanisms during HF-
field exposure; mechanisms which are trig-
gered by changes in protein-water struc-
tures. They are also attempting to solve
the “KT-problem”. An attempt is also made
to explain the effects demonstrated by the
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Dr. Murphy (US-Air-Res.Lab.)

Prof. Grigoriev
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Italians (but only for 0.8 mT ELF) on the
phosphorization of the connective protein
found in gap-junctions with a laser scan-
ning microscope. Even in the field of mo-
lecular oncology, studies have been con-
ducted, for example, in Italy which show
at 50 MHz amplitude modulation and at
60 V/m that different “domains” are af-
fected (protein structures, respectively their
fractions). These effects influence gene
expression in mRNA (messenger-RNA) in
the cell-cell bonding process. It is assumed
that the metastasising of carcinoma cells
is based on this mechanism. With special
methods, e.g. with the gyroscope a struc-
tural analysis of fluids can be done, which
is based on a kind of polarization micro-
scope. V.N. Binhi, who is an internation-
ally known biophysicist, used this to ex-
plain the “window-effects” in the micro-
wave range. Nevertheless, the problem lies

in transferring this micro effect to humans.

The following session on the
somatic effects of radio frequency
EMF-exposure was moderated

by S. Szmigielski (Poland) and

A. Pakhomov (Texas, U.S.A.)

The talks were given by scientists from
many different countries but the majority
were from Russia, they reported on func-
tion changes in live organs. Merritt re-
ported on experiments that were repro-
duced on the calcium out-flow of nerve
cells in the brains of chicks while being
exposed to microwave irradiation. This
observation was of interest because nor-
mally the extra cellular space has a higher
concentration of Ca-ions than the intra
cellular space. This means that when the
Ca ion canals open, Ca ions should actual-
ly flow into the cell. There were other re-
ports on the subject of morpho-functional
changes in specific areas of the brain (in
chickens, rats, cats, etc.). Another large
subject area is the field of immune modu-
lation, for the most part it deals with iso-
lated lymphocytes, which were exposed

to microwaves, some of the lymphocytes

investigated were intra vital - before they
are taken out of the blood - and some in
vitro. The working group of Hansson Mild
(Sweden)

St. Petersburg) showed in a 24-hour mon-

together with Lyskov (Russia,

itoring that sensitive people exposed to
field effects had a restricted variability in
heart rate. This observation has been re-
ported on from different sides in Russia
and has even been used by employing the
long-term Fourier-Analysis all the way to
astronautics research. The results from the
above-mentioned authors are regarded as
preliminary because there is no exact def-
inition as to electromagnetic over-sensi-
tivity, whereas exact information on nor-
mal heart rates exists.

Further investigations on the plasticity
of cerebral synaptic connections lead to
changes in behaviour and how people cope
with stress while exposed to continuous

pulsed microwaves.

The following session moderated by
M. Murphy (Texas), L. Kheifets
(WHO, Geneva) and Khudnitsky
(Russia) dealt with the hygiene
problems and occupational medicine.
In his introduction Murphy described the
mode of operation employed and the sub-
ject areas investigated in the research lab-
oratories of the Air Force. Most of the stud-
ies dealt primarily with animals’ reactions
to being exposed to highly energized, ra-
dio frequencies. If exposure intensity is
substantially higher than exposure in eve-
ryday life than it is all the more suited for
making a statement on the validity of lim-
it values. His opinion on HF-effects and

hearing was also interesting.

The following Russian authors, N.B.
Rubstova, to mention one, interpret
hygiene problems as the occupation-
al medical conditions of certain
occupations and a correlation to the
health status of each occupation.
Several presentations were on studies

done with airport personnel and their ex-



posure to radar, however, a causal corre-
lation between EMF-exposure and illness
was difficult to detect. For example, those
reports dealing with highly stressed per-
sonnel working in out-patient wards ex-
posed to radar, this exposure has not been

quantified.

In the following sections talks are
presented which deal with the
problem of EMF-communication:

French scientists, for example (F. Batel-
lier and others) observed the direct effects
of mobile radio radiation on a large number
of chicken embryos and described their
results in a kind of epidemiological evalu-
ation. The fact that only very slight effects
were observed, lead to the reproach that
the results lacked significance thus ren-
dering them very difficult to assess.

A very large group of Russian scientists
working in the field of industrial medicine
investigated the possible effects posed by
telecommunications to those working in
the industry. These talks especially focused
on the setting up of standards which would
make it possible to institute precautionary
measures. In this case some information
has been borrowed, as Grigoriev described
in his talk, from information concerning
radio technology in the region of Mos-
cow. In Bokitko’s talk he held up the plans
of the Russian Ministry of Health’s and
the Ministry of Health’s working group
“Mobile Communication” as examples of
researchers striving to create and set up
guide lines for measurements, planning,

information and for safety measures.

In the next section the talks on
dosimetry and the evaluation of
absorption rates are summarized
together. These talks were
moderated by Yu Spodobaev (Russia)
and D.Simunic (Croatia):

Real measurement data and calculated
absorption rates were individually present-
ed and compared to dosimetric data from

computerized models of humans and ani-

mals. Moreover, data from models was
compared to experimental data on HF-skin
absorption and analysed . C. Andenna (It-
aly) presented the ISPESI (National Insti-
tute for Industrial Safety and Prevention).
Requirements for organ resonance and
whole body models were presented by A.L.
Lyssy (USA).

The last session held in Moscow
on the use of EMF for medical
diagnostics was lead by
M.Markov and R. Gimranov.
M.Markov (U.S.A.) opened the session
and presented his talk on the use of mag-
netic impulses in medicine and in biology.
The session continued with a talk on the
use of magnetic field applications, used to
activate organic functions after irradia-
tion damage. The report dealt with a ret-
rospective clinical study. Moreover, from
the U.S.A. there was a report on the treat-
ment of osteoarthritis and epilepsy with
magnetic fields. These types of treatments
use, in part, extremely weak magnetic
fields, whose interference with the sub-
stantially stronger magnetic field of the
earth is not taken into consideration. Oth-
erwise, the organizational question arises
as to the use of medical applications and

the general validity of limit values.

The journey to St. Petersburg

The conference in St. Petersburg served
the purpose of a plenum discussion, with
individual speakers who presented their
opinions in a short talk. It ended with a
presentation of the standards in each indi-
vidual country and this was followed by a
common resolution being made of the con-

ference.

Conclusions

e Children and EMF: for the WHO this
is still a current topic. In 2003 a confer-
ence has been planned by the WHO on the
subject.

e Electro sensibility: lectures by Lysk-

ov and Belyaev: as in the past, there is no

strong evidence indicating a correlation
between field effects and health symptoms.
Both find that various biological and me-
dicinal parameters have experimental ef-
fects, but no differences were found among
control persons and those with apparent
electro sensibility.

e Pulsing: Review by Lu (US Air Force),
there were various studies which exhibit-
ed pulsing effects but no effects were ex-
hibited with CW. According to the author,
altogether there was no strong or conclu-
sive evidence with regard to any particu-
lar effects from pulsing fields.

e Combination effects: according to
D’Andrea (US Air Force) there were no
unexpected effects from irradiation at 2000
MHz and 3 GHz (2-6 W/kg) in behaviour
tests done on monkeys. The reactions were
as if they had resulted from a combination
form of individual exposure according to
their respective fields. The reactions were
of a thermal nature.

e Russian Research: the work presented
was often relatively old, done in the 70s
and 80s in the area of high frequency/
microwaves. It partly dealt with the corre-
lations between field exposure and symp-
toms that arose (illnesses) partly with ex-
perimental studies, mainly with rodents
and partly with studies on the mechanisms
of field effects. Many studies were only
published in Russian and were therefore
in the English speaking world largely un-
known and this was also the case for Eng-
lish publications in Russia. The language
barrier still poses problems in communi-
cation.

e Mechanisms: no detectable significant
progress:

- Epidemiological studies: Illnesses in
the states and in the former USSR are sys-
tematically documented (especially on the
job). The connection to electromagnetic
fields, from a scientific standpoint, often
seems to be of no harm.

- Point of criticism: Possible co-factors
may not been determined and taken into

consideration.
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Conference reports

- Experiments with animals: The pa-
rameters that have been investigated are
often relevant to health (for example, ter-
atology, haematology, see Grigoriev’s sum-
mary in conference publication). The meth-
odology often seems quite sound, in part
the methods used in the west were not
customary, but on the other hand very
often usual methods were applied. One can
see that the research is of a rather good
internal consistency (within laboratories
and/or research groups). External consist-
ency or no independent reproductions re-
mained a point of criticism in the discus-
sions. Moreover, in most cases the small
number of animals (8-10) used per exper-
imental group has to be questioned. In the
Russian studies a lot of single parameters
were determined for the animals, where
many statistically significant changes were
discovered. However, no conclusive state-
ment can be made concerning the chang-
es, many of them seem to be unsystematic
and bear no relationship to each other.

- Value limits: The representatives of
the Russian committee adhere to their opin-
ion that the research presented and fur-
ther research justifies the low value limits.
The WHO'’s specifications on established
health effects was discussed by the Rus-
sians and questioned. No agreement could

be reached on the term “established”.
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Principal Problems
with the harmonization of
standards in Russia.

In the USSR studies were mostly pub-
lished in Russian and in their own publi-
cations, these studies were done under very
different conditions than those adhered to
by western institutions. Firstly, a lack of
communication with foreign countries in
the west was fertile ground for creating
their own independent ideas, however with
the handicap that their investigations were
not subjected to international controls. So
the existing research results did not come
about from the point of view of determin-
ing limit values but rather in a sense from
a value free scientific approach. It is of
course conceivable that their applicabili-
ty, at least for political and military pur-
poses cannot be excluded.

The establishment of value limits arose
out of a necessity in the west to protect the
population from so-called collateral dam-
age, as it is called in the military, this was
also the case in the USSR but under differ-
ent prerequisites. The statement, “below the
value limits there are no reactions whatso-
ever”, was interpreted in such as way that
even from a molecular point of view no
changes could occur. It is generally known
that in this sub-molecular region, e.g. at

very low temperatures, weak effects which

are normally swamped by thermal noise,
become visible, these effects on a cellular
level or even with regard to the entire or-
ganism play absolutely no role. Finally, at
that time psychological reactions were not
properly classified and not given somatic
parity . As early as the 1970s the Russians
informed western scientists about such
psychological effects -however the effects
took place in low frequency ranges used for
energy supplies- and started with their
announcement an intense well-known de-
bate that is stilling going on today.

Of decisive significance for the Russians
was our definition “below the value limits
nothing happens”. Since in Russia, inter-
estingly enough, low-energy therapy is
very popular, we can ascribe this as an
effect too. This type of therapy is used in
an extremely low energy range, so that it
must be below the value limits.

On the other hand, experiments are of-
ten not done according to the rule, “good
scientific practice” and so often a nega-
tive control is lacking or an exact defini-
tion of the exposure parameters. So the
Russians have extensive statistics on cas-
es of illness from employees in different
branches, but one cannot refer to the cor-
responding exposure parameters.

Therefore, it is clear to everyone that
the experiments done earlier will have to
be repeated, and this time under interna-
tional control. The question is however,
where will the experiments take place, in
Russia financed internationally or in an-
other country. In the end it is only possi-
ble of course when the exact parameters
are made known.

Understandably, there is the desire in
Russia, if possible even in a sense of a
better utilization of scientific facilities, to
carry out the experiments on their own.
An agreement on this matter is reserved
for a later meeting. The above-mentioned
problem together with the necessity of
harmonizing the value limits between us
and east European countries was expressed

in the final communiqué. ]



The environmental and health aspects of mobile radio
technology have not been included in the 6*" framework

programme of the EU

“Mobhe ra? P communications and the environment

In 1994 the Europe Union
carried out the so-called
framework programme, an
extensive programme which
focused on the promotion of
research and technology in
Europe. In the 5% framework
programme electromagnet-
ic compatibility was still
planned as a topic for one of
the seven specific pro-
grammes, however in the 6t
framework programme
which started in 2002, it was
no longer considered a topic
for the programme current-
ly running. At present, the
topic “mobile radio commu-
nications and the environ-
ment” has been pushed out
of the picture by the EU.

It has been almost 20 years since the
European Union managed to set up the
first framework programme for the devel-
opment of research and technology in Eu-
rope. Those responsible earmarked 3.2 bil-
lion euros to promote the first framework
programme for research and technology.
Since then more than 7000 projects have
been realized. The first framework pro-
gramme ran for only four years, since 1987,
five years seems to be the rule for each
programme. Subsidies have increased sub-
stantially. For the first time between 1994-
1998 during the course of the 3™ frame-
work programme the 10 billion euro mark

was exceeded by 3.12 billion euros. In the

current 6 framework programme the

project coordinators allocated 16.27 bil-
lion euros for the programme.

The subventions are steadily increasing
in Europe for research and in spite of this,
important topics have been side-stepped
by other topics. In the 5" framework pro-
gramme which was conducted between
1998 and 2002 the subject “potential en-
vironmental effects of electromagnetic
fields” was still in the programme. When
the key words “radiation protection” is
entered into a search engine, it comes up
with: * Community Research and Devel-
opment Information Service of the EU” -
(CORDIS) -23 projects, three of which deal
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with the question concerning health risks
posed by electromagnetic fields of mobile
radio communication systems or mobile
phones.

The 5% framework programme has a
multi-theme structure consisting of seven
specific programmes, each of these 7 pro-
grammes is sub-divided into many the-
matic programmes. Projects dealing with
investigations on the potential effects to
the environment posed by electromagnet-
ic fields were established in the first the-
matic programme, with “Quality of Life
and Management of Living Resources”, and
in the fourth programme with “The Envi-
ronment and Health”. 31.1 million euros
were allocated for the programme “Quali-
ty of Life and Management of Living Re-
sources”, the investigations on the poten-
tial effects of electromagnetic fields on
people and the environment was finan-
cially supported in the 5" framework pro-
gramme.

Now it is certain that the European Un-
ion in the near future will give other top-
ics priority. In the 6" framework pro-
gramme, which establishes the scientific
goals for 2002 - 2006 of the continental
countries in the EU, mobile radio commu-
nications still plays an important role but
only with regard to the development and
use of technology pertaining to it. Only in
the thematic programme “Information So-
ciety Technology” (IST) is mobile radio
communication, as a component of com-
munication and information technology,
given any significance. Questions concern-
ing possible environmental effects are not
included and the topic in question is also
not listed under any other thematic focal
points.

Scientists within the EU and scientists
from partner countries submitted over
12,000 proposals about which issues should
be dealt with in the 6" framework pro-
gramme. When looking in the data bank
of the proposals that were submitted us-

ing the key words mobile phones or elec-

42NEWSletter 1-03

tromagnetic fields; there were less than 20
hits. If the results of the search query are
more closely studied, the results show that
not one single suggestion submitted had
something to do with the environment or
health relevant aspects posed by mobile
radio technology. This is not surprising
since the seven thematic focal points of
the 6" framework programme are selected
in such a way that the topic electromag-
netic compatibility to the environment
(EMCE) would not be a suitable subject for
the 6" programme. The topic “Quality of
Life and Management of Living Resourc-
es” of the 5" programme has been replaced
by the topic “Life Sciences, Genomics and
Biotechnology for Health”.

In the Official Journal of the EU of
29.08.02 the European Council pointed
out at a conference held in Stockholm in
March 2001 that “special efforts would
be made in the area of new technologies,
especially in the field of bio-technology”.
Bio-technology, genetic research and
health are, therefore, being placed in the
foreground. On the other hand, a pro-
fessed idea of the Eurocrats is to push
forward in the field of information and
communication technology. In the above-
mentioned Official EU Journal the fol-
lowing resolution is quoted, “Within this
framework, research measures for specif-
ic initiatives should be more coordinated,
for instance concerning the development
of the next generation of mobile commu-
nication systems”.

There are reasons why the responsible
EU committees choose certain subjects and
why others were replaced. The bio-scienc-
es are an important field of research for
the 21% century and developments in com-
munication and information technology
will change our habits in the future more
than ever before. It is also essential that
the links connecting the main focal points
are strengthened by investigations which
are being conducted at the moment on the

potential effects posed by new technolo-

gies to health and the environment and as
a result answers can be worked out on the
basis of conclusive scientific data.

In 2002 pertaining to the work pro-
gramme for the theme “Life Quality and
Management of Living Resources” in the
5" framework programme, the EU was still
informing those interested that proposals
were welcome on potential health effects
posed by electromagnetic radiation, e.g.
cognitive and other effects, combined ir-
radiation and exposure quantification. In
the 5" framework programme there was
still a need for this type of research, nev-
ertheless at present the topic EMCE has, at
most, been placed in a holding pattern.

How a framework’s thematic focal points
are determined is an extensive process in-
volving the European Parliament, the Eu-
ropean Council, the European Commission
and many committees. Unfortunately, from
official sources there is no sufficient ex-
planation as to what criteria is finally used
to determine the research focal points for
the 6™ framework programme. Written in-
quires to the EU were not answered. The
experts working at the 5% framework pro-
gramme’s national liaison offices are not
involved in decisions concerning the 6
framework programme and the liaison of-
ficials for the 6" framework programme
have not made any statements concerning
EMCE.

So what has been established is that not
all of the 5" framework programme
projects are finished and their findings will
still have to be analysed and evaluated.
Only when these new findings are ana-
lysed and assessed, will the research strat-
egists of the European Union decide wheth-
er or not “mobile radio communications,
health and the environment” will be at the
top of the list in the future for EU support-
ed research or whether will be put on the
back burner. In view of the next frame-
work programme, perhaps this complex of
topics should strive to be given top prior-
ity again in 2006. |



A Curiosity

Although the FGF normally deals with
serious scientific subjects, sometimes there
is a need to become involved with curios-
ities. In 2002 levitated water was a hot
issue. According to the suppliers of “levi-
tation machines” our drinking water is pol-
luted by environmental influences (tox-
ins and mobile radio waves). Levitated
water is water which is physically ener-
gized and regenerated with “amazing ef-
fects”.

From a scientific point of view, infor-
mation pertaining to levitated water con-
tained nothing at all about the biological
effects or the impact of this water.

The Federal Office for the Environment
knows of no evidence regarding the bio-
logical effects, and claims made about
health benefits are considered to be highly
improbable. “The effects of levitated wa-
ter are not comprehensible”. The Swiss
Federal Office for Health has assessed the
claims about levitated water as unfound-
ed. “This whole business is more esoteric

than scientific”.

COST 281 — Workshop in Dublin

‘“Mobile Phone Base
Stations and Health”

The focus of the workshop is the alleged
health risks from neighbouring mobile ra-
dio stations.

New radio masts for mobile radio com-
munication networks result more often in
the people living nearby complaining about
health problems, which are mostly non-
specific (headaches, sleeping problems or
generally feeling ill or out of sorts). This is
especially true when the masts were put
up in areas that are solely residential. Even
though in every case the limit values were
complied with and in most of the cases
exposures were considerably below the lim-
it values, the electromagnetic radiation of
these base stations was held responsible
for existing health problems.

Therefore, there is public concern, even
when the limit values are observed, re-
garding electromagnetic emissions from
mobile radio communication masts and
when looking at it in the long-run it could
be problematic with regard to health.

Are there any objective reasons at all
that speak for increased health risks for
people who live near mobile radio com-
munication masts? In order to investigate
the public’s concerns from a scientific
standpoint a workshop, within the scope
of the EU’s COST 281 programme took place
in Dublin on May 15 and 16, 2003 on the
subject “Mobile Phone Base Stations and
Health”.

The following subjects were dealt with

separately:

Epidemiological studies: Which of the
studies that have been done to date are
relevant in this context? How should this
type of study be conducted and what par-
ticular problems make this kind of study
more difficult to conduct? In this context
it is important to differentiate between the
electromagnetic emissions from mobile
radio communication masts and what is
emitted while mobile phones are being
used.

Testing measures: Is it possible to relia-
bly determine the exposure rates in the
areas where mobile radio communication
masts are situated? (Is it in particular pos-
sible to estimate long-term exposure?).

Dosimetry: A simple dosimeter would
be desirable, something similar to the de-
vice used to measure radioactivity expo-
sure, a device which measures accumulat-
ed exposure over a longer period of time.
What should this “mobile radio dosime-
ter” look like? Can it be designed so the
person carrying it or wearing it can easily
use it and carry or wear it at all times? Is a
feasibility study worth doing?

Are the reported non-specific health
problems occurring in the areas around
mobile radio communication masts about
objective effects or are they subjectively
felt disorders which have no physical
cause. How should the study be conduct-
ed, so that a clear distinction can be made
between psychological and physical caus-
es?

Risk communication: How can a dia-
logue be carried out between those con-
cerned and those affected and between

the authorities and science and how shall
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the scientific results of this composite of
issues be conveyed to the public? With
regard to risk communication what are the
possibilities, and where do the risks and
pitfalls lie?

International
Conference

in Luxembourg

From 24 to the 26 of February 2003 a
three-day conference took place in Lux-
embourg on the subject of “Application of
the Precautionary Principle to Electromag-
netic Fields”. The conference was organ-
ized by the World Health Organization
(WHO) and the European Commission. The
first day of the conference was organized
so that the participants who travelled to
Luxemburg (WHO members, researchers,
representatives of manufacturers, members
of various citizens’ action groups, and rep-
resentatives from government agencies),
could obtain some general information on
the subject. On the following day, the ex-
perts who were invited discussed the pre-
cautionary principle concerning high fre-
quency and low frequency electromagnet-
ic fields (EMF) and presented the statutory
regulations of different countries. And yet
it still prevails that no agreement can be
reached on the necessity and the possibil-
ity of making the precautionary principle
a law. Those advocating a reduction in
limit values based on the precautionary

principle, base their arguments particular-
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ly on the suspected long-term effects and
the alleged proof of health risks posed by
EMF. Transforming the precautionary
principle into a law could be a sheer polit-
ical act in view of the apprehension in-
volved. However its necessity is doubtful
when no existing findings stating that EMF

are dangerous have ever been proven .

25* Annual Conference
of the Bioelectromag-
netics Society in Hawaii

This year the international scientific or-
ganization will meet again to discuss the
effects of electromagnetic fields. The 25%
annual conference of the Bioelelectromag-
netics Society (BEMS) will take place from
22-26 of June in the Outrigger Wailea Re-
sort in Hawaii. As what is usually done
every year scientists from all over the world
will meet to express their opinions, to ex-
change information and to present the lat-
est scientific findings. For further infor-
mation on the venue, agenda and reserva-
tions please see the following Internet sites:

(http://www.bioelectromagnetics.org) and

the Forschungsgemeinschaft Funk e. V.
(http://www.fgf.de, under the heading, con-

ferences.
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