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Foreword

Wishful Thinking as Health Protection?

For Real Research into the Risks of Mobile Phone Radiation

Foreword by the Editors

Since wireless technologies of mobile phones and oth-
er communication networks have become big business,
we also find conflicting tendencies side by side. Our liv-
ing environment is being swamped with electromagnet-
ic fields that raise intensity levels and show a wide range
of novel characteristics. Independent research provides
more and more consistent evidence for serious conse-
quences. Yet the responsible authorities of all stakehold-
er groups constantly assure the public that such effects
are unknown to them. Contrary to the currently available
data, representatives responsible for public health and
environmental policy whole-heartedly promote messag-
es of safety as happened when the results of the Ger-
man Mobile Telecommunication Research Programme
were presented in June 2008.

In this document How susceptible are genes to mobile
phone radiation? State of the Research—Endorsements
of Safety and Controversies—Self-Help Recommenda-
tions, Franz Adlkofer considers the endorsement of safe-
ty by the German Mobile Telecommunication Research
Programme the result of wishful thinking, which ignores
the scientific facts. Experts in biomedicine and bioscienc-
es, Prof. F. Adlkofer, Prof. I. Y. Belyaev, and V. M. Shiroff
share in their respective articles what is known about bi-
ological effects in the international literature. Further-
more, they also explain what may make UMTS radiation
especially dangerous. And all of them are in agreement
that the issue is about long-term and non-thermal ef-
fects. Both of these parameters, however, were not con-
sidered in the setting of the current exposure guidelines.

The articles also show how many parameters of possible
effects must be considered in order to gain a realistic
understanding of the biological effects, which makes
further research indispensable. Consequently, Prof.
Franz Adlkofer submitted a new project proposal to
the European Union, in which he suggests building
upon the REFLEX project. Different research approaches
should be integrated into this new project, and a broad
international framework shall provide the foundation
for a reliable clarification of the potential risks. Children

and youth, who seem to be especially susceptible, shall
receive priority consideration.

The chances, however, that such an important and well-
founded project, which has been classified as an out-
standing project by even biased members of the EU com-
mission, can actually be carried out is more than doubt-
ful. Since the prospect of a realistic fact-finding mission
into the risks makes such a project inconvenient, indeed
threatening to the industry, but also any government
involved with its schemes, it provokes all kinds of resis-
tance including controversies and affairs. In such situa-
tions, the simplest mode of gaining control is naturally
the influence on the decision, which project is financed
and which is not. At the moment, projects and contrac-
tors who do not question the current exposure limits and
claims of harmlessness seem to have the best chances
of winning financial support. Together the German gov-
ernment and industry spent 17 million euro on the Ger-
man Mobile Telecommunication Research Programme in
such a way that the endorsement of safety was prepro-
grammed and the delicate questions of long-term effects
or the special vulnerability of children were not even
touched. The collaboration between political power, in-
dustrial power, and exploited “experts” has given rise to
dealing with the truth, the citizens, and the protective
laws of a democracy in such a way that the commercial
interests are accommodated whenever possible, yet our
health, environment, and future are carelessly neglected.
[t now has become the norm that new wireless technolo-
gies are introduced prior to conducting research on their
health effects. Only that information, which does not in-
terfere with their commercial interests, is selected from
the international knowledge base. The government's ap-
proach to safety is based on exposure guidelines, which
do not acknowledge non-thermal effects, exposure dura-
tion, or the existence of special groups at risk. Each single
act of ignorance adds up to a system of pretend safety,
which gives the industry almost carte blanche, but at the
same time disempowers and disfranchises affected citi-
zens, leaving them without protection.



Yet, responsible citizens of a democracy—whether sci-
entist or layperson—are not obliged to put up—for any
length of time—with the unprecedented arrogance of
this kind of mobile phone radiation politics. In fact, the
number of citizens who reach for self-help and think of
democratic resistance keeps growing. Our brochure series
Effects of Wireless Communication Technologies, which
hereby continues with the third publication, also re-
gards itself as such a self-help project. The brochures are
meant to make available the knowledge we have today
and which official authorities ignore, deny, and with-
hold it from the public. The brochures offer access to the
global knowledge base in this field and especially to spe-
cific research areas, which have been omitted by the Ger-
man Mobile Phone Radiation Programme. The brochures
wish to be a corrective voice and counterbalance to the
public "awareness" campaign that covers up and “dispos-
es of" scientifically well-documented risks.

We see this brochure as another pilot project for self-
help, declaring our support for the project Possible
Health Effects of Mobile Phone Radiation in Children
and Youth suggested by Prof. Franz Adlkofer. First of all,
we call on the European Commission and the Europe-
an Parliament to make a real effort for research into the
risks in real life and to financially support projects, in-
cluding the one mentioned above. We also call on the
European governments to share in the raising of the nec-
essary funds. In addition, we will support the initiators
of this project in search of non-governmental funding
sources. And in the event of a lack of funding, we will
turn to all European citizens for donations. 17 million
euro alone were spent on the German Mobile Telecom-
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munication Research Programme. Should a project with
much greater hope for more reliable research results not
even get started because of a lack of 3.5 million? Af-
ter publishing the analyses in the German brochure Mo-
bile Phone Radiation Hazards and Injuries Among Chil-
dren, we now continue our support for this relevant re-
search project.

Only as scientists can the authors of this brochure show
how far government, industry, and their scientific back-
ers are away from the international body of evidence. For
laypersons interested in modern science, certain techni-
cal terms may sometimes be a challenge; one is well ad-
vised to simply pass over some of the more challenging
parts and/or to consult the recommended research links
for further information. Altogether, however, the bro-
chures offer a unique opportunity to participate in and
support the scientific debate. In the end, the fight for a
healthy world and future will only be successful if scien-
tists and ordinary citizens join forces, supported by their
very own kind of “capital”: solidarity, common sense, and
the joint commitment to all those values that make life
human!

We thank the Johann Wolfgang von Goethe Foundation
(Basle [ Switzerland) for having financed this translation.

Prof. Dr. Karl Hecht
Dr. med. Markus Kern
Prof. Dr. Karl Richter

Dr. med. Hans-Christoph Scheiner




Endorsement of Safety Based on Wishful Thinking

The Endorsement of Safety by the German Mobile
Telecommunication Research Programme (DMF)
Regarding the Health Risks of Mobile Phone Radiation Is
Based Rather on Wishful Thinking than Facts

Franz Adlkofer

Summary

The reliability of any assessment concerning a mobile phone radiation health risk based on epidemiological
data is strongly dependent on whether there are biological concepts to explain it plausibly. Latest research
results from studies of isolated cell systems and from animal experiments show that mobile phone radiation
can trigger irreversible damage in genomes and reversible one in epigenomes. Biologically speaking, UMTS
(Universal Mobile Telecommunications System; 3G or third generation) appears to be more active than GSM
(Global System for Mobile Communications; 2G or second generation).

These findings support the suspicion that there is a causal link between the increase in brain tumor risk as
already observed in a number of epidemiological studies on the long-term use of mobile phones. For the
increased tumor risk, it is a prerequisite that the duration of mobile phone use reaches a minimum of ten
years, which coincides with the minimum latency period necessary before a malignant process manifests itself.
Consequently, this observation could be an early clue, indicating that mobile phone radiation encourages the
development of brain tumors. The overall body of evidence, resulting from the available research, gives every
indication that the quick clarification of possible health risks in the form of focused research efforts must be
given high priority and that for the protection of public health the precautionary principle should be urgently
recognized by the decision-makers in industry and government, until verified evidence for a final decision
becomes available. The endorsement of safety by the German Mobile Telecommunication Research Programme

(DMF), which has no basis in scientific fact, clashes with the interests of the citizens of Europe.

1. Introduction

Genes, environment, and behavior are three aspects that
significantly determine life expectancy and types of dis-
eases a person may be plagued with. Environmental and
behavior stressors decide whether a genetic disposition
will become manifest. To what extent, radiofrequency
electromagnetic fields (RF-EMF) utilized by wireless com-
munication technologies must be counted among those
stressors, science cannot say with certainty at this time.
It is imperative that this issue be clarified because al-
most all of the European population is exposed to mo-
bile phone radiation by now—and this in close proximity
and at unprecedented intensity levels.

Shortly before the turn of the century, the International
Commission on Non-lonizing Radiation Protection (IC-
NIRP) developed exposure guidelines for the protection
of the general public, which, upon compliance, will pre-

vent bodily harm resulting from heating caused by RF-
EMF (1). The European Union recommended its members
adopt these exposure guidelines. Most of the member
states, including the Federal Republic of Germany, fol-
lowed this recommendation. But because of the latest
scientific insights, the question becomes more and more
urgent as to whether current exposure guidelines suffi-
ciently rule out the possibility of health risks for the gen-
eral public. About 40 percent of European citizens now
have serious doubts that respective reassurances by the
government and industry can be trusted. The recently
completed German Mobile Telecommunication Research
Programme (DMF) tries to remove such doubts. Devel-
oped at the expense of 17 million euro over the past
six years, it came to the reassuring conclusion that, at
this point in time, concerns about health impacts are not
warranted as long as the exposure limits are observed.



In case these officially documented reassurances by the
DMF were valid, the following questions, currently asked
by persons concerned about their health, would have to
be answered in the affirmative:

1.1 Questions

Question 1: In its assessment of possible health risks,
did the DMF give sufficient consideration to the re-
sults of fundamental research from laboratory inves-
tigations, animal experiments, and epidemiological
studies?

That mobile phone radiation is biologically active can be
derived from results of available laboratory investiga-
tions and animal experiments, and is not any longer seri-
ously disputed by any scientific institution. Major differ-
ences in opinion only concern the importance of the ob-
served biological effects in relation to disease develop-
ment. The advantage of laboratory investigations lies in
the fact that they can be conducted under exactly con-
trolled experimental conditions. It is their objective to re-
cord biological markers for diseases that possibly mani-
fest later in life, but whose endpoint will not be reached
in the experiment. To calculate the risk to humans from
such data is not possible. The results gathered, however,
allow for testing whether the observed effects are rel-
evant to disease development and, consequently, may
be suited as indicators for its development and through
which mechanisms they come into existence.

Animal experiments, which also can be conducted under
controlled experimental conditions and even at the high-
est possible exposure level, often include the endpoint of
the disease or at least its preliminary stages. Yet, the ex-
trapolation of these observations to humans is general-
ly problematic.

Epidemiological studies can only be controlled to a very
limited degree, but they are the most suitable to estab-
lish an association between radiation exposure and a dis-
ease caused by it. From a precautionary point of view, re-
sults gathered in this way will become available far too
late because there is usually a latency period of many
years or even decades between the initial damage and
the onset of disease.

Due to the different strengths and weaknesses of all
three research approaches, the risk assessment usually
is the result of a panoramic view. Even if in vitro or an-
imal experiments, or epidemiological studies cannot be
consistent by themselves, they can certainly all pointina
similar direction. Whether the DMF actually applied such
a panoramic view of the available scientific knowledge
and research approaches in its risk analysis, is of vital im-
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portance to the credibility of their widely circulated dec-
laration of safety.

Question 2: In view of the current state of research,
is it still acceptable for exposure guidelines to not
consider the existence of non-thermal effects of mo-
bile phone radiation and their different signal char-
acteristics?

The idea that mobile phone radiation is harmless, as
propagated by the government and industry, is most-
ly based on the assumption that non-thermal biological
effects do not exist. It is assumed that all known biolog-
ical effects are exclusively of a thermal nature and that
current exposure limits provide sufficient protection for
this. If proof could be provided that this assumption was
indeed valid, there would certainly be no basis for con-
cerns of adverse health consequences upon compliance
with these exposure limits. However, if non-thermal ef-
fects can also occur, health risks cannot be ruled out any
longer, especially if the latter effects involve the struc-
ture and function of genes. Consequently, the question
arises how convincing the evidence is for the existence
of non-thermal effects of mobile phone radiation in ad-
dition to thermal effects, which then could be the real
cause of possible health impacts. This also applies to the
question of whether biological effects of mobile phone
radiation are dependent on the carrier frequency, signal
characteristics, and exposure duration. In this context, a
possible difference of biological activity between UMTS
radiation (Universal Mobile Telecommunications System;
3G or third generation) and GSM radiation (Global Sys-
tem for Mobile Communications; 2G or second genera-
tion) is of special interest. Whether the available research
results and current exposure limits can still be recon-
ciled in light of these considerations needs urgent clar-
ification. The endorsement of safety given by the DMF,
which is based on the assumption of the validity of of-
ficial exposure guidelines, makes such a clarification all
the more imperative.

Question 3: Is it justified to assess the effects of
mobile phone radiation in children and adolescents,
whose anatomical and physiological characteristics
are different from those of in adults, in the same way
as for adults, and to assume that both children and
adults will be equally protected by the current expo-
sure guidelines?

Concerning possible health impacts, children and adoles-
cents pose a special problem because today they count
among the most eager users of mobile phones. In Germa-
ny, almost 80 percent of all girls between 14 and 17 years
currently own a mobile phone, and their male counter-
parts rank closely behind them (2). That this trend con-
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tinues further down through much younger age groups
can be assumed with certainty. Owing to their anatomi-
cal and physiological characteristics, however, it must be
concluded that the brain structure of children and ad-
olescents is exposed to much higher RF radiation levels
than the brain of adults, provided that the frequency of
mobile phone use is the same for both groups. Also, the
question arises whether the organism of a person who is
still developing physically, e.g. central nervous system or
bone marrow, may be more susceptible to mobile phone
radiation, and whether their long life expectancy may in-
volve an even more significant health risk. Children have
a much higher likelihood of surviving the latency peri-
od of often many years or even decades, spanning be-
tween the initial damage and the onset of a chronic dis-
ease such as cancer and Alzheimer's than adults. It is,
therefore, of utmost importance to clarify the question
whether current exposure guidelines address the special
characteristics of children and adolescents. The credibil-
ity of the endorsement of safety by the DMF rests to a
large extent on whether the special problems associated
with children and adolescents were sufficiently consid-
ered in the risk assessment.

1.2 Purpose

To address the above posed questions, this article will dis-
cuss the most important results from the latest labora-
tory investigations, animal experiments, and epidemio-
logical studies insofar as they indicate a possible health
risk of mobile phone radiation. It was a conscious deci-
sion to not report about the numerous papers that did
not find any indication of RF-EMF effects associated with
relevant diseases. No matter how many negative research
findings there are, they would never be able to invali-
date even one single positive finding of a study that was

carried out correctly. And, of course, replication studies
under “seemingly” comparable conditions with negative
outcomes still do not constitute proof that the first find-
ings were incorrect. The conclusions drawn from the re-
sults of the three different research approaches address
first the question of whether the safety message by the
DMF concerning possible health risks is scientifically vali-
dated. Second, based on this answer, due thought will be
given to strategies about how to accelerate knowledge
gain, which is imperative for the better protection of
public health than has been the case so far. Third, a rec-
ommendation is made how to bridge the time gap until
a reliable risk analysis can be carried out based on vali-
dated research results.

REFLEX Study Results

Below the current exposure limit of 2 W/kg, GSM-1800
and GSM-900 change the structure and function of
genes in various human and animal cells after intermit-
tent and continuous RF radiation exposures. The follow-
ing effects were observed:

% Increase in single- and double-strand DNA breaks in
human fibroblasts, HL60 cells, and rat granulosa cells,
but not in human lymphocytes (9,10,11)

% Increase in micronuclei and chromosome aberrations
in human fibroblasts (9)

x Change in gene and protein expression of several cell
types, but especially in human endothelial cells and
mouse embryo stem cells (9,12,13,14)

A significant increase in DNA strand breaks was observed
in human fibroblasts at an SAR level as low as 0.3 W/kg.

2. Research Results from Laboratory Investigations, Animal Experiments, and

Epidemiological Studies

2.1 Laboratory Investigations

The development of a tumor requires the genetic trans-
formation of a cell whose program is changed in such a
way that it can grow uncontrollably. In vitro investiga-
tions researching a tumor risk, therefore, are based on
the concept that each agent capable of producing sta-
ble genetic mutations, in general, may also be capable of
inducing malignant tumors (3). Genetic damage can be
verified by means of comet assays, micronuclei tests, and
chromosome analysis. The comet assay measures single-
and double-strand DNA breaks, which are formed in dif-
ferent manners and at different phases of the cycle dur-

ing cell division. The micronuclei test shows chromosome
damage, which is the result of either DNA damage, e.g.
double-strand breaks, or disturbances in spindle func-
tion during cell division. After the application of a special
stain, damaged or altered chromosomes can be counted
directly under the microscope.

For quite a number of years, it has now been regarded
as scientifically validated that during the development
of malignant tumors epigenetic changes in somatic cells
play a role of equal importance as compared with ge-
netic ones. It is only the epigenetic mechanisms respon-
sible for the implementation of genetic information, in



turn, affecting such processes as cell divi-
sion, cell proliferation, cell differentiation,
apoptosis (programmed cell death), and DNA
repair, that provide a cell with the properties
required for its uncontrolled growth. How-
ever, activation or inhibition of epigenetic
mechanisms may either intensify the effects
of environmental carcinogens or attenuate
them. Just like genetic changes, epigenetic
changes, which as opposed to genetic chang-
es are reversible, also occur as a result of en-
vironmental impacts (4). During the devel-
opment of chronic diseases other than can-
cer and probably also during acute manifes-
tations of individual health symptoms, it is
almost exclusively epigenetic changes that
trigger and maintain the disease formation.
When taking all of this information into con-
sideration, the question arises whether RF-
EMFs have the potential to cause changes in
the genome or epigenome, which are impor-
tant for the development of cancer or other
chronic diseases.

Already in the middle of the past century, ge-
netic damage was observed for the first time
in plant cells after their exposure to pulsed
shortwave radiation (27 MHz) (5). Regard-
less, the majority of scientists still believe up
to the present day that the many inconsis-
tent results of the in vitro research in this
area would more likely cancel each other out
than actually explain processes of this kind
inside a cell (6, 7, 8). Such a notion, however,
no longer does justice to the now available
observations from basic scientific research.
In this process of finding answers, the RE-
FLEX study”, which between 2000 to 2004
had been carried out by 12 research groups
from seven European countries with fund-
ing of the EU Commission in the 5" Frame-
work Programme (FP5), gains special impor-
tance (9). This study strongly indicates that
RF-EMFs can change genetic structures and
functions in various, but not all human cells
(see box).
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Fig. 1: Dose-dependent increase in DNA strand breaks (co-
met assay, light blue columns) and chromosome damage (mi-
cronuclei, dark blue columns) in fibroblast cultures from hu-
man skin biopsies after 24-h exposure of UMTS modulated
electromagnetic field. The comet assay tail factor in % is a
measure for the increase in single- and double-strand DNA
breaks.
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Fig. 2: Time-dependent formation of DNA strand breaks (co-
met assay, light blue columns) and chromosome damage (mi-
cronuclei, dark blue columns) due to UMTS modulated EMF
exposure of human fibroblast cultures at a SAR level of 0.1
W/kg
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These results were produced by utilizing two different
cytogenetic procedures: the comet assay and the micro-

In the meantime, the results of the REFLEX study have
been impressively confirmed in a follow-up investiga-
tion (15). Figure 1 shows that genotoxic changes in hu-
man fibroblasts occur already at a UMTS radiation expo-
sure with a specific absorption rate (SAR) of 0.05 W/kg.
Tskevaluation of potential environmental hazards from low ener-

gy electro magnetic field exposure using sensitive in vitro methods
(QLK4-CT-1999-01574)

nuclei test. The current SAR limit of 2.0 W/kg for mobile
phones exceeds this value by a factor of 40. The rate of
decrease of DNA strand breaks after exposure to a SAR >
0.1 W/kg can probably be ascribed to DNA repair, which
has been activated by the preceding genome damage.
Figure 2 shows the increase of genotoxic changes in re-
lation to the exposure duration. A significant increase
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in DNA strand breaks was observed after 8 hours and in
micronuclei after 12 hours. Just as human lymphocytes
do not respond to GSM signals, they also do not respond
to UMTS signals (results not shown). The reasons for this
are unknown.

The results of the REFLEX study and its follow-up inves-
tigation, which in the meantime have been in part con-
firmed by at least three other working groups (16,17; Xu
et al., Zhejiang University School of Medicine, China, per-
sonal communication), are still doubted by many scien-
tists, especially since a deliberate rumor was spread, sug-
gesting that the research results were falsified (see article
by Richter, p. 48). But there are also numerous other pub-
lications on genotoxic and epigenetic effects of RF-EMFs
that lead to comparable conclusions. They confirm not
only genotoxic effects of mobile phone radiation (table
1), but epigenetic changes as well (table 2). That the lat-
ter also occurred at levels below existing exposure limits
could be demonstrated in numerous investigations over
the past years.

2.2 Animal Experiments

When considering animal experiments, one must distin-
guish between RF-EMF exposures over an entire lifes-
pan and those that are applied for short periods of time
only. While long-term animal experiments test whether
RF-EMF exposures can contribute to tumor development
through initiation or promotion, short-term animal ex-
periments pursue the question whether RF-EMF causes
changes at the genetic or epigenetic level, which would
indicate a preliminary stage of disease formation. The
research results available to date are inconsistent (6) so
that it is not possible to draw reliable conclusions regard-
ing humans. Technical problems with the exposure set-
up that can lead to stress reactions in laboratory animals
(45), as well as the fact that the metabolisms of humans
and animals differ greatly due to their genetic constitu-
tion, make it a rather dubious undertaking to extrapo-
late results to humans. Furthermore, in order to be on
the safe side, typical animal experiments, in part to make
them financially feasible, are carried out with dosages
that are several orders of magnitude higher than can be
measured in the environment or occupational settings.
Due to the development of heat, this procedure cannot
be used with RF-EMF exposures.

Provided that the same radiation level elucidates the
same effect in humans and animals, the much lower
life expectancy of laboratory animals alone does not al-
low for the assumption that a higher tumor risk could
be found in these animals in comparison with humans.
But unless a doubling of the relative tumor risk can be
achieved, evidence through animal experiments is not

possible. As an acceptable alternative to this dilemma, a
substantial increase in the numbers of animals could be
considered, but this would exceed the financial and tech-
nical possibilities of research institutes. Another reason-
able alternative would be to use animals that have al-
ready a lifelong cumulative tumor incidence for a cer-
tain type of cancer due to the application of a carcino-
gen or due to a genetic modification, which could be in-
creased further through RF-EMF exposure. If, however,
the background rate of the tumor is too high or the rise
of the incidence curve too steep, a higher than pre-ex-
isting incidence cannot be established by RF-EMF expo-
sure anymore.

Like the REFLEX study, the PERFORM-A project* (the
most elaborate study of its kind to date and one that
had been largely financed by the industry) was also part
of the FP5. The outcome of the latter study was most-
ly negative (46). After a long-term exposure of the head
with RF-EMF (GSM and DCS; SAR 0.4, 1.3 and 4.0 W/kg;
2 hours/day; 5 days/week; 2 years), the tumor rate in
B6C3F1 mice and Wistar rats was not increased (46, 47,
48). In Ep-Pim1 transgenic mice, which have a tendency
to spontaneously develop lymphomas, a further increase
in the formation of lymphomas did not occur after the
RF-EMF exposure (46, 49), which is in direct contrast to a
similar study that had been conducted earlier (55). Only a
study with Sprague-Dawley rats, which for the induction
of mammary carcinomas had received dimethylbenzan-
thracene (DMBA), revealed after a six-month exposure
with RF-EMF a significant increase above the DMBA ex-
pected tumor rate (46,50).

Another study with Fischer344 rats also pointed in the
direction of a carcinogenic potential of RF-EMFs (head
SAR < 2 W/kg; 90 minutes/day; 5 days/week; 2 years). At
least in the female animals, which were the offspring of
mothers that had received N-ethyl-nitrosourea during
gestation, a trend was observed that showed an increase
in brain tumor rates after the additional exposure to RF-
EMFs (51). Thus, there are also animal studies that cast
doubt on the safety of RF-EMF exposures, indicating a
carcinogenic potential of this radiation (table 3). Yet, all
of these studies stand accused that either the results of
replication studies could not confirm the original find-
ings or that follow-up investigations are still pending.
This is totally disregarding the fact that negative out-
comes of replication studies do not constitute proof that
the findings of the original studies are wrong.

A not-yet-published study from the Fraunhofer Insti-
tute of Toxicology and Experimental Medicine in Han-

* In vivo research on possible health effects of the use of mobile tel-
ephones and base stations (Carcinogenicity studies in rats and mice)
(QLK4-CT-1999-01476)
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Table 1: Evidence of Genetic Damage in Isolated Animal and Human Cells, Very Likely Induced by Non-thermal Effects of

Mobile Phone Radiation
Author

Title

Effects

Phillips JL, Ivaschuk O, Ishida-Jones T,
Jones RA, Campbell-Beachler M, Haggren
W. (18)

DNA damage in Molt-4 T-lymphoblastoid cells
exposed to cellular telephone radiofrequency
fields in vitro. Bioelectrochem Bioenerg 1998;
45(1):103-10.

Increased genetic damage (DNA strand breaks) in lymphoblast-
oid cells after intermittent exposure at SAR 24 mW/kg (813 and
836 MHz; pulsed; 2, 3 and 21 hours), decrease of genetic dam-
age at SAR 2.4 mW/kg

Zotti-Martelli L, Peccatori M, Scarpato R,
Migliore L (19)

Induction of micronuclei in human lymphocytes
exposed in vitro to microwave radiation. Mutat
Res 2000; 472(1-2): 51-8.

Increased genetic damage (micronuclei) in human lymphocytes
after 30- or 60-min RF radiation exposure (2.45 und 7.7 GHz;
30 mW/cm2)

d’Ambrosio G, Massa R, Scarfi MR, Zeni
0 (20)

Cytogenetic damage in human lymphocytes foll-
owing GMSK phase modulated microwave ex-
posure. Bioelectromagnetics 2002; 23(1): 7-13.

Increased genetic damage (micronuclei) in human lymphocytes
after 15-min exposure to phase modulated RF-EMF signals (18
MHz; 2.2 Wikg)

Zhang MB, He JL, Jin LF, Lu DQ (21)

Study of low-intensity 2450-MHz microwave ex-
posure enhancing the genotoxic effects of mi-
tomycin C using micronucleus test and comet
assay in vitro. Biomed Environ Sci 2002; 15(4):
283-90.

The increased genetic damage (DNA strand breaks, micronu-
clei) in human lymphocytes induced by mitomycin C is signifi-
cantly increased by RF radiation exposure (2450 MHz; 5 mW/
cm2; 2 hours).

Mashevich M, Folkman D, Kesar A, Barbul A,
Korenstein R, Jerby E, Avivi L (22)

Exposure of human peripheral blood lympho-
cytes to electromagnetic fields associated with
cellular phones leads to chromosomal instability.
Bioelectromagnetics 2003; 24(2): 82-90.

Increased genetic damage (aneuploidy in chromosome region
17) in human lymphocytes after 3-day RF-EMF exposure (CW
830 MHz; 1.6 to 8.8 Wkg)

Tice RR, Hook GG, Donner M, McRee DI,
Guy AW (23)

Genotoxicity of radiofrequency signals. Investi-
gation of DNA damage and micronuclei induction

in cultured human blood cells. Bioelectromagnet-

ics 2002; 23(2): 113-26.

Increased chromosome damage in human lymphocytes af-
ter 24-h RF-EMF signal exposure of blood (SAR 5 W/kg and
higher)

Sarimov R, Malmgren LOG, Markova E,
Persson BRR, Belyaev |Y (24)

Nonthermal GSM microwaves affect chromatin
conformation in human lymphocytes similar to
heat shock. IEEE Trans Plasma Sci 2004; 32(4):
1600-08.

Increased genetic damage (chromatin conformation, chromatin
condensation) in human lymphocytes after 30-min or 60-min RF
radiation exposure (GSM 895-915 MHz; 5.4 mW/kg)

Belyaev 1Y, Hillert L, Protopopova M, Tamm
C, Malmgren LO, Persson BR, Selivanova G,
Harms-Ringdahl M (25)

915 MHz microwaves and 50 Hz magnetic field
affect chromatin conformation and 53BP1 foci
in human lymphocytes from hypersensitive and
healthy persons. Bioelectromagnetics 2005;
26(3): 173-84.

Increased genetic damage (chromatin conformation, 53BP1
DNA repair foci) in human lymphocytes after RF-EMF expo-
sure (GSM 950 MHz; 37 mW/kg) or ELF-EMF exposure (50
Hz; 15 uT)

Diem E, Schwarz C, Adlkofer F, Jahn O, RU-
diger H (10)

Non-thermal DNA breakage by mobilephone
radiation (1800 MHz) in human fibroblasts and
in transformed GFSH-R17 rat granulosa cells in
vitro. Mutat Res 2005; 583(2): 178-83.

Increased genetic damage (single- and double-strand DNA
breaks, micronuclei) in human fibroblasts and rat granulosa
cells after 4-, 16- and 24-h RF-EMF exposure (CW and modu-
lated 1800 MHz; intermittent and continuous; 1.2 and 2 W/kg).

Markova E; Hillert L, Malmgren L, Persson
BRr, Belyaev 1Y (26)

Microwaves from GSM mobile telephones affect
53BP1 and gamma-H2AX foci in human lympho-
cytes from hypersensitive and healthy persons.
Environ Health Perspect 2005; 113(9): 1172-7.

Increased genetic damage (chromatin conformation, gamma-
HwAX foci) in human lymphocytes after RF-EMF exposure
(GSM 915 and 905 MHz; 37 mW/kg; 1 hour). No difference be-
tween hypersensitive and healthy individuals!

Zotti-Martelli L, Peccatori M, Maggiuni V, Bal-
lardin M, Barale R (27)

Individual responsiveness to induction of micro-
nuclei in human lymphocytes after exposure in
vitro to 1800 MHz microwave radiation. Mut Res
2005; 582(1-2): 42-52.

Increased genetic damage (micronuclei) in human lymphocytes
after RF-EMF exposure (CW 1800 MHz; 5, 10, 20 m\W/m2; 60,
120, 180 minutes) depends on exposure duration and power
density level.

Baohong W, Jiliang H, Lifen J, Degiang L,
Wei Z, Jianlin L, Hongping D (28)

Studying the synergistic damage effects indu-
ced by 1.8 GHz radiofrequency field radiation
(RFR) with four chemical mutagens in human
lymphocytes DNA using comet assay in vitro.
Mut Res 2005; 578(1-2): 149-57.

The increased genetic damage (DNA strand breaks) in human
lymphocytes induced by mitomycin C and 4-nitroquinoline-1-
oxide is significantly enhanced by RF-EMF exposure (1.8 GHz;
3 W/kg; 2 hours).

Zhang DY, Xu ZP, Chiang H, Lu DQ, Zeng
QL (29)

Effects of GSM 1800 MHz radiofrequency elec-
tromagnetic fields on DNA damage in Chinese
hamster lung cells. Zhonghua Yu Fang Yi Xue
Za Zhi 2006; 40(3): 149-52. [Chinese]

Increased genetic damage (gamma H2AX foci) in CHL cells
after RF-EMF exposure (GSM 1800 MHz; 3.0 W/kg; 24 hours;
intermittent 5 minutes on/10 minutes off). No DNA damage after
1-hour exposure

Khubnazar LV (16)

DNA-Strangbriiche in humanen HL-60 Promye-
lozytenleukamiezellen zur Einschatzung biologi-
scher Wirkungen nach Exposition mit hochfre-
quenten elektromagnetischen Feldern (2450
MHz). German Dissertation 2006; Charité Berlin

Increased genetic damage (single- and double-strand DNA
breaks) in human immortal HL60 cells after RF-EMF exposure
(2450 MHz; 1.1 W/kg; 24 hours)

Lixia S, Yao K, Kaijun W, Degiang L, Huajun
H, Xiangwei G, Baohong W, Wei Z, Jianling
L, Wei W (30)

Effects of 1.8 GHz radiofrequency field on DNA
damage and expression of heat shock protein
70 in human lens epithelial cells. Mut Res 2006;
602(1-2): 135-42.

Increased DNA damage (strand breaks) in human lens epi-
thelial cells after GSM exposure (GSM 1800; 3 W/kg; 2 hours),
which could be observed up to 30 minutes after exposure
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Author

Title

Effects

Baohong W, Lifen J, Lanjuan L, Jianlin L, De-

giang L, Wei Z, Jiliang H (31)

Evaluating the combinative effects on human
lymphocyte DNA damage induced by ultraviolet
ray C plus 1.8 GHz microwaves using comet as-
say in vitro. Toxicology 2007; 232(3): 311-6.

The UV-induced increase in genetic damage (DNA strand
breaks) in human lymphocytes is significantly decreased after
1.5-h RF-EMF exposure (1.8 GHz; 3 W/kg), and significantly in-
creased after 4-h RF-EMF exposure.

Mazor R, Korenstein-llan A, Barbul A, Eshet
Y, Shahadi A, Jerby E, Korenstein R (32)

Increased levels of numerical chromosome aber-
rations after in vitro exposure of human periph-
eral blood lymphocytes to radiofrequency electro-
magnetic fields for 72 hours. Radiat Res 2008;
169(1): 28-37.

Increased genetic damage (aneuploidy in chromosome regions
1,10, 11, and 17) in human lymphocytes after a 72-h RF-EMF
exposure (CW 800 MHz; 2.9 and 4.1 W/kg)

Kim JY, Hong SY, Lee YM, Yu SA, Koh WS,
Hong JR, Son T, Chang SK, Lee M (33)

In vitro assessment of clastogenicity of mobile-
phone radiation (835 MHz) using the alkaline
comet assay and chromosomal aberration test.
Environ Toxicol 2008; 23(3): 319-27.

Increased genetic damage (DNA strand breaks), chromosome
aberrations), in with genotoxic substances treated cells is fur-
ther enhanced after RF-EMF exposure (835 MHz)

Schrader T, Miinter K, Kleine-Ostmann T,
Schmid E (34)

Spindle disturbances in human-hamster hybrid
(A(L)) cells induced by mobile communication
frequency range signals. Bioelectromagnetics
2008; Epub ahead of print

Increased chromosome damage through disturbances in spin-
dle function of FC2 cells after RF-EMF exposure (835 MHz; up
to 60 mW/kg; 0.5-2 hours)

Schwarz C, Kratochvil E, Pilger A, Kuster N,
Adlkofer F, Riidiger HW (15)

Radiofrequency electromagnetic fields (UMTS,
1.950 MHz) induce genotoxic effects in vitro in
human fibroblasts but not in lymphocytes. Int
Arch Occup Environ Health 2008; 81(6): 755-67

Increased genetic damage (DNA strand breaks, micronuclei) in
human fibroblasts after RF-EMF exposure (UMTS 1950 MHz,
0.05-2 W/kg, 24 hours), demonstrated at as low as 0.05 W/kg

Manti L, Braselmann H, Calabrese ML, Mas-

sa R, Pugliese M, Scampoli P, Sicignano G,
Grossi G (35)

Effects of modulated microwave radiation at
cellular telephone frequency (1.9 GHz) on X-
ray-induced chromosome aberrations in human
lymphocytes in vitro. Radiat Res 2008; 169(5):
575-83

The x-ray induced chromosome damage in human lymphocytes
is significantly increased by UMTS radiation (1.95 GHz; 2 W/
kg; 24 hours).

Yao K, Wu W, Wang K, Ni S, Ye P, YuY, Ye
J, Sun L (36)

Electromagnetic noise inhibits radio-frequency
radiation-induced DNA-damage and reactive
oxygen species increase in human lens epithelial

Increased DNA damage (strand break) in human lens epithe-
lial cells after intermittent GSM exposure (GSM 1800; 3 and
4 W/kg; 2 hours). Additional electromagnetic noise prevents

cells. Mol Vis 2008; 14: 964-9

nover, which was presented at a workshop in Berlin in
May 2008, holds profound implications for the future. In
this study, it was demonstrated that in the sense of tu-
mor initiation UMTS radiation shows only a rather small
genotoxic effect in mice, but in the sense of tumor pro-
motion quite a pronounced epigenetic effect could be
observed. In the case of mice treated prenatally with N-
ethyl-nitrosourea, UMTS radiation levels well below cur-
rent safety levels caused a significant increase in the tu-
mor rate of liver and lung above the expected rate for N-
ethyl-nitrosourea. This effect occurred when RF radiation
exposure was started in utero immediately after admin-
istering N-ethyl-nitrosourea and continued for the en-
tire life span after birth. The UMTS radiation exposure by
itself only resulted in the development of precancerous
lesions in the animals' livers (52).

As far as the endpoint tumor is concerned, the Perform-A
and the Fraunhofer studies allow the conclusion that the
harmful effects of UMTS radiation may substantially sur-
pass those of GSM radiation, and that this effect ap-
pears to unfold itself especially at the epigenetic lev-
el. This requires further research for clarification. Oth-
er results from animal experiments for various reasons
tend to contribute more to confusion than to add to our
knowledge (45). In the future, the search for molecu-
lar biological changes in animals and humans, which are
considered important for the occurrence of disease pro-

increase

cesses, might be of more importance than the histologi-
cal detection of the endpoint tumor. Numerous investi-
gations of this kind demonstrate already now the bene-
fits of such a research approach (table 3).

Verified genotoxic and epigenetic effects of mobile
phone radiation directly observed in humans would have
a great impact on the risk analysis. In this event, the pres-
ent claim of overall safety would finally collapse.

2.3 Epidemiological Studies

At first glance, the conclusions of the majority of stud-
ies conducted so far speak against an increased tumor
risk in mobile phone users (6,70,71,72, table 4). Whether
these studies carry sufficient weight so that conclusions
for public health policies might be drawn from them,
however, seems doubtful. Sources of error can distort
the real risk, including insufficient collection of exposure
data regarding intensity and duration, shortcomings in
the comparability of study groups, non-consideration of
additional disease factors, memory gaps in study partici-
pants, bias especially on the part of sick persons, but also
on part of their investigators (73).

But the validity of the existing studies is largely and
mainly limited because the latency period between the

onset of RF radiation expo- continued on page 16
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Table 2: Evidence of Epigenetic Changes in Isolated Animal and Human Cells, Very Likely Induced by Non-thermal Effects

of Mobile Phone Radiation
Author

Title

Effects

Pancini S, Ruggiero M, Sardi |, Aterini S,
Gulisano F, Gulisano M (37)

Exposure to Global System for Mobile Communica-
tion (GSM) Cellular Phone Radiofrequency Alters
Gene Expression, Proliferation, and Morphology of

Human Skin Fibroblasts. Oncol Res 2002; 13: 19-24.

Morphological changes and expression of genes for signal
transduction, cell division, and apoptosis in human fibrob-
lasts after RF-EMF exposure (GSM 902.4 MHz; 0.6 W/
kg; 1 hour)

Nylund R, Leszczynski D (12)

Proteomics analysis of human endothelial cell line
EA.hy926 after exposure to GSM radiation. Pro-
teomics 2004; 4(5): 359-65.

Expression of 38 different proteins, including two isoforms
of vimentin important for the cytoskeleton, after RF-EMF
exposure (GSM 900 MHz; 2.4 W/kg; 1 hour).

Czyz J, Guan K, Zeng Q, Nikolova T, Meister
A, Schénborn F, Schuderer J, Kuster N, Wo-

bus AM (14)

High frequency electromagnetic fields affect gene
expression levels in tumor suppressor p53-deficient
embryonic stem cells. Bioelectromagnetics 2004;
25(4): 296-307.

Expression of different genes (Hsp70, c-jun, c-mxc, p21)
in p53-deficient but not normal mouse stem cells after RF-
EMF exposure (GSM 1710; < 2 W/kg; 48 hours). Evidence
for the importance of genetic background!

Lee S, Johnson D, Dunbar K, Dong H, Ge X,
Kim Y, Wing C, Jayathilaka N, Emmanuel N,

Zhou C, Gerber H, Tseng C, Wang S (38)

2.45 GHz radiofrequency fields alter gene expres-
sion in cultured human cells. FEBS Lett 2005;
579(21): 4829-36.

Expression of 221 genes in HL60 cells after 2-h and 750
genes after 6-h RF-EMF exposure (2450 MHz (pulsed); 10
W/kg; 2 or 6 hours)

Nylund R, Leszczynski D (13)

Mobile phone radiation causes changes in gene and
protein expression in human endothelian cell lines
and the response seems to be genome- and pro-
teome-dependent. Proteomics 2006; 6(17): 4769-80.

Expression of various genes and proteins in two different
human endothelial cell lines through RF-EMF exposure
(GSM 900 MHz; 2.8 W/kg; 1 hour)

Remondini D, Nylund R, Reivinen J, Poulet-
tier de Gannes F, Veyret B, Lagroye |, Haro
E, Trillo MA, Capri M, Franceschi C, Sclatterer

K, Gminski R, Fitzner R, Tauber R, Schude
J, Kuster N, Leszczynski D, Bersani F, Mae
rker C (39)

Gene expression changes in human cells after expo-
sure to mobile phone microwaves Proteomics 2006;
6(17): 4745-54

rer

Expression of various genes in HL60 cells, EA.hy-926 cells,
and U937 cells after RF-EMF exposure (900 and 1800
MHz; 1, 1.3 and 2.5 W/kg; 1 or 24 hours); affected genes
include those responsible for coding ribosomal proteins for
cellular metabolism

Lixia S, Yao K, Kaijun W, Degiang L, Huajul

H, Xiangwei G, Baohong W, Wei Z, Jianling

L, Wei W (30)

n Effects of 1.8 GHz radiofrequency field on DNA da-
mage and expression of heat shock protein 70 in
human lens epithelial cells. Mut Res 2006; 602(1-
2): 135-42

Increased expression of Hsp70 protein in human lens epi-
thelial cells after GSM exposure (GSM 1800; 2 and 3 W/
kg; 2 hours)

Buttiglione M, Roca L, Montemurno E,Vitiel
F, Capozzi V, Cibelli G (40)

lo  Radiofrequency radiation (900 MHz) induces Egr-
1 gene expression and affects cell cycle control in
human neuroblastoma cells. J Cell Physiol 2007;

213(3): 759-67

Egr-1 gene expression maximum 15 minutes after begin
of RF-EMF exposure (900 MHz pulsed; 1 W/kg; 5, 15, 30
minutes, 6 and 24 hours). Activation of various MAPKSs. In-
hibition of expression of the bcl-2 and the surviving genes
(apoptosis) after 24-h exposure

Zhao TY, Zou SP, Knapp PE (41)

Exposure to cell phone radiation up-regulates apop-
tosis genes in primary cultures of neurons and astro-
cytes. Neurosci Lett 2007; 412(1): 34-8

Upregulation of genes for the apoptosis signal pathway
(caspase-2, caspase-6, Bax) in mouse neurons and astro-
cytes after RF-EMF exposure (6SM1900 MHz of a normal
mobile phone; 2 hours)

Zhao R, Zhang S, Xu Z, Ju L, Lu D, Yao G
(42)

Studying gene expression profile of rat neuron ex-
posed to 1800 MHz radiofrequency electromagne-
tic fields with cDNA microarray. Toxicology 2007;
235(3): 167-75

Regulation of numerous genes in rat brain neurons
through RF-EMF (GSM 1800 MHz; 2 W/kg; 24 hours inter-
mittent); a broad range of cellular functions is affected

Friedman J, Kraus S, Hauptman Y, Schiff Y,

Seger R (43)

Mechanism of short-term ERK activation by electro-
magnetic fields at mobile phone frequencies. Bio-
chem 2007; 405(3): 559-68

MAPK activation through RF-EMF (ca. 900 MHz; 0.07-0.35
mW/em?2; 2-30 minutes) with modification of signal trans-
duction in HeLa and rat cells

Shckorbatov YG, Pasiuga VN, Grabina VA,
Kolchigin NN, Batrakov DO, Kalashnikov V!
Ivanchenko DD, Bykov VN (44)

The influence on microwave radiation on the state of
chromatin in human cells. Sept 2008; http://arXiv.org
Jlist/g-bio/0809: 0559

v,

Increased chromatin condensation in human buccal epithe-
lial cells and damage of cell membrane after RF-EMF ex-
posure (35 GHz; 30 pW/cm2; 10 seconds). Effect depend-
ent on polarization

Yao K, Wu W, Wang K, Ni S, Ye P, YuY, Ye
Sun L (36)

Table 3: Evidence of Non-thermal Effects of RF-EMF (GSM, UMTS) on the

and Human Cell Systems after

Author

J,  Electromagnetic noise inhibits radio-frequency radia-
tion-induced DNA-damage and reactive oxygen spe-
cies increase in human lens epithelial cells. Mol Vis

2008; 14: 964-9

In Vivo Exposure

Title

Increased level of reactive oxygen species in human lens
epithelial cells after intermittent GSM exposure (GSM
1800; 2, 3 and 4 W/kg; 2 hours). Additional electromagnetic
noise prevents increase

Genome and Epigenome of Various Animal

Effects

Sarkar S, Ali S, Behari J (53)

Effect of low power microwave on the mouse genome: a
direct DNA analysis. Mutat Res 1994; 320(1-2): 141-7.

Changes in the DNA sequences in testicles and brain of
mice after RF-EMF exposure (2.45 GHz; 1 mW/cm2; 2
hours/days; 120, 150 or 200 days)

Lai H, Singh NP (54)

Single- and double-strand DNA breaks in rat brain cells
after acute exposure to radiofrequency electromagnetic ra-
diation. Int J Radiat Biol 1996; 69(4): 513-21.

Increased genetic damage (single- and double-strand DNA
breaks) in brain cells of rats 4 hours after ending whole-
body RF-EMF exposure (2450 MHz; 1.2 W/kg; 2 hours)
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Lai H, Singh NP (54)

Single- and double-strand DNA breaks in rat brain cells
after acute exposure to radiofrequency electro-magnetic
radiation. Int J Radiat Biol 1996; 69(4): 513-21.

Increased genetic damage (single- and double-strand DNA
breaks) in brain cells of rats 4 hours after ending whole-
body RF-EMF exposure (2450 MHz; 1.2 W/kg; 2 hours)

Repacholi MH, Basten A, Gebski V,
Noonan D, Finnie J, Harris AW (55)

Lymphomas in E mu-Pim1 transgenic mice exposed to
pulsed 900 MHz electromagnetic fields. Radiat Res 1997;
147(5): 631-40.

Increased lymphoma rate in Ep-Pim1 transgenic mice after
RF-EMF exposure (GSM 900 MHz; 0.13-1.4 W/kg; 2 x 30
minutes/day; 18 months)

Trosi¢ | (56)

Multinucleated giant cell appearance after whole body mi-
crowave irradiation of rats. Int J Hyg Environ Health 2001;
204(2-3): 133-8.

Increased genetic damage (micronuclei) in alveolar macro-
phages after whole-body exposures of rats (2450 MHz;
5-15 mW/cm?2; 2 hours, 2-22 times) after 1, 8, 16, and 30
days

Sykes PJ, McCallum BD, Bangay MJ,
Hooker AM, Morley AA (57)

Effect of exposure to 900 MHz radiofrequency radiation
on intrachromosomal recombination in pKZ1 mice. Radiat
Res 2001; 156(5 Pt 1): 495-502.

Decreased intrachromosomal recombination frequency in
the spleen of pKZ1 mice after RF-EMF exposure (GSM
900 MHz; 4 W/kg; 30 minutes/day; 25 days). No changes
after 1-day or 5-day exposure

Trosic |, Busljeta |, Kasuba V, Rozgaj
R (58)

Micronucleus induction after whole-body microwave irradi-
ation of rats. Mutat Res 2002; 26; 521(1-2): 73-9.

Increased genetic damage (micronuclei) in polychromatic
erythrocytes of Wistar rats after whole-body RF-EMF ex-

posure for 2, 8, and 15 days (2450 MHz; 5-10 mW/cm2; 2
hours/day; 7 days/week)

Salford LG, Brun AE, Eberhardt JL,
Malmgren L, Persson BR (59)

Nerve cell damage in mammalian brain after exposure to
microwaves from GSM mobile phones. En-viron Health
Perspect 2003; 111(7): 881-3; discussion A408

Nerve cell damage in brain of Fischer344 rats 28-50 days
after a 2-hour whole-body RF-EMF exposure (GSM; 0.2 W/
kg); mechanism of damage unknown

Trosic |, Busljeta |, Modlic B (60)

Investigation of the genotoxic effect of microwave irradia-
tion in rat bone marrow cells: in vivo exposure. Mutagen-
esis 2004; 19(5): 361-4.

Increased genotoxic damage (micronuclei) in red cells of
bone marrow of Wistar rats after whole-body RF-EMF ex-
posure for 15 days (2450 MHz; 5-10 mW/cm2; 2 hours/
day; 7 days/week)

Aitken RJ, Bennetts LE, Sawyer D, Wik-
lendt AM, King BV (61)

Impact of radio frequency electromagnetic radiation on
DNA integrity in the male germline. Int J Androl 2005;
28(3): 171-9.

Increased DNA damage in spermatozoa of mice after
whole-body RF-EMF exposure for 7 days (900 MHz; 90
mW/kg; 12 hours/day)

Lai H, Singh NP (62)

Interaction of microwaves and a temporally incoherent
magnetic field on single and double DNA strand breaks in
rat brain cells. Electromagn Biol Med 2005; 24(1): 23-9.

Increased genetic damage (single- and double-strand DNA
breaks) in rat brain cells 4 hours after a 2-hour continuous
whole-body exposure (2450 MHz; 0.6 W/kg)

Gandhi GA (63)

Genetic damage in mobile phone users: some preliminary
findings. Indian J Hum Genet 2005; 11: 99-104.

Increased genetic damage (DNA strand breaks, micronu-
clei) in lymphocytes in a group of 24 mobile phone users in
comparison to a control group of non-users

Ferreira AR, Knakievicz T, Pasquali
MA, Gelain DP, DalPizzol F, Fernandez
CE, de Salles AA, Ferreira HB, Moreira
JC (64)

Ultra high frequency-electromagnetic field irradiation du-
rng pregnancy leads to an increase in erythrocytes micro-
nuclei incidence in rat offspring. Life Sci 2006; 80(1):
43-50.

Increased micronuclei of newborn Wistar rats, which had
been exposed to RF-EMF radiation during embryogen-
esis (834 MHz; 0.55-1.23 W/kg; 8.5 hours/day; fertilization
to birth)

Belyaev 1Y, Koch CB, Terenius O, Rox-
strom-Lindquist K, Malmgren LO, Som-
mer W, Salford LG, Persson BR (65)

Exposure of rat brain to 915 MHz GSM microwaves indu-
ces changes in gene expression but not double straded
DNA breaks or effects on chromatin conformation. Bioe-
lectromagnetics 2006; 27(4): 295-306.

Expression of 12 genes in the cerebellum of Fischer344
rats after whole-body RF-EMF exposure for 2 hours (GSM
915 MHz; 0.4 Wikg)

Paulraj R, Behari J (66)

Single strand DNA breaks in rat brain cells exposed to mi-
crowave radiation. Mutat Res 2006; 596(1-2): 76-80.

Increased genetic damage (DNA strand breaks) in rat brain
cells after whole-body RF-EMF exposure for 35 days (2450
MHz; 1 W/kg; 2 hours/day)

Trosic |, Busljeta | (67)

Erythropoietic dynamic equilibrium in rats maintained af-
ter microwave irradiation. Exp Toxicol Pathol 2006; 57(3):
247-51.

Increased genetic damage (micronuclei) in polychromatic
erythrocytes of rat bone marrow after a 15-day exposure of
peripheral blood and after an 8-day whole-body exposure
(2450 MHz; 1.25 +/-0.36 W/kg, 2 hours/day, 7 days/week)

Shirai T, Ichihara T, Wake K, Watan-
abe S, Yamanaka Y, Kawabe M, Taki
M, Fujiwara O, Wang J, Takahashi S,
Tamano S (51)

Lack of promoting effects of chronic exposure to 1.95-GHz
W-CDMA signals for IMT-2000 cellular sys-tem on devel-
opment of N-ethylnitrosourea-induced central nervous
system tumors in F344 rats. Bioelec-tromagnetics 2007;
28(7): 562-72.

Non-significant increase in brain tumors in female rats,
which received N-ethyl-nitrosourea prenatally and were
exposed (head only) to RF-EMF radiation after their birth
from week 5 (1950 MHz; SAR 0.67 und 2.0 W/kg; 90 min-
utes/day; 5 days/week; 2 years)

Hruby, R, Neubauer G, Kuster N,
Frauscher M (50)

Study on potential effects of “902-MHz GSM-type wire-
less communication signals” on DMBA-induced mammary
tumours in Sprague-Dawley rats. Mutat Res 2008; 649(1-
2): 34-44.

Increase in DMBA induced tumor rates in rats after addi-
tion RF-EMF exposure (GSM 902 MHz; 0.4, 1.3 und 4.0 W/
kg; 4 hours/day; 5 days/week; 6 months)

Karinen A, Heindvaara S, Nyland R,
Leszczynski D (68)

Mobile phone radiation might alter protein expres-sion in
human skin. BMC Genomics 2008; 9: 77.

Protein expression in biopsies from skin areas of 10 study
subjects after in vivo RF-EMF exposure (GSM 900 MHz;
1.3 W/kg; 1 hour)

Yadav AS, Sharma MK (69)

Increased frequency of micronucleated exfoliated cells
among humans exposed in vivo mobile telephone radia-
tions. Mut Res 2008; 650(2): 175-80.

Increased genetic damage (micronuclei) in oral mucosa
(exfoliated cells) of users of normal mobile phones with an
average of one hour per day

Tillmann T, Ernst H, Reinhardt T, Bitz A,
Streckert J, Hansen V, Mohr U, Dasen-
brock C (52)

Tumor promotion by chronic UMTS-modulated radio-fre-
quency exposure in mice prenatally treated with ENU. Lec-
ture. Workshop on ,Omics for Assessing Unclear Risks",
26.-28. May 2008

Increase in tumor rate of liver and lung in B6C3F1 mice,
which received N-ethyl-nitrosourea and in addition were
exposed to whole-body UMTS radiation until birth and
thereafter for their entire life (4.8 and 48 W/m2; 20 hours/
day; 7 days/week)
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Table 4: Results of Epidemiological Studies on the Question of a Tumor Risk Because of Mobil Phone Radiation

Author

Title

Effects

Stang A, Anastassiou G, Ahrens W, Bromen K,
Bornfeld N, Jéckel KH (80)

The possible role of radiofrequency in the de-
velopment of uveal melanoma. Epidemiology
2001; 12(1): 7-12.

Overall increased risk of uveal melanoma in mobile phone
users

Lonn S, Ahlbom A, Hall P, Feychting M (81)

Mobile phone use and the risk of acoustic
neuroma. Epidemiology 2004; 15(6): 653-9.

Increased risk of acoustic neuroma in mobile phone users after
10 or more years, significant for the side of the head used for
making phone calls

Christensen HC, Schiiz J, Kosteljanetz M,
Poulsen HS, Thomson J, Johansen C (82)

Cellular telephone use and risk of acous-
tic neuroma. Am J Epidemiol 2004; 159(3):
277-83.

No increased risk of acoustic neuroma after mobile phone user
duration of 10 and more years, but significantly increased tu-
mor volume

Schoemaker MJ, Swerdlow AJ, Ahlbom A, Auvi-
nen A, Blaasaas KG, Cardis E, Christensen HC,
Feychting M, Hepworth SJ, Johansen C, Klae-
boe L, Lonn S, McKinney PA, Muir K, Rai-tanen
J, Salminen T, Thomsen J, Tynes T (83)

Mobile phone use and risk of acoustic neu-

ro-ma: results of the Interphone case-control
study in five North European countries. Br J

Cancer 2005; 93(7): 842-8.

Significantly increased risk of acoustic neuroma after mobile
phone use of 10 or more years on the same side of head used
for mobile phone

Lonn S, Anlbom A, Hall P, Feychting M (Inter-
phone Study Group, Sweden) (84)

Long-term mobile phone use and brain tumor
risk. Am J Epidemiol 2005; 161(6): 526-35.

Slightely but not significantly increased risk of meningeoma
and glioma after mobile phone use of 10 and more years on
the same side of head used for mobile phone

Christensen HC, Schiiz J, Kosteljanetz M, Poul-
sen HS, Boice JD Jr, McLaughlin JK, Johansen
C (85)

Cellular telephones and risk for brain tumors:
a population-based, incident case-control
study. Neurology 2005; 64(7): 1189-95.

Slightly but not significantly increased risk for astrocytoma I-11
after mobile phone use of 10 and more years, no increased risk
for high-grade astrocytoma and meningeoma

Schiiz J, Bohler E, Berg G, Schlehofer B, Het-
tinger I, Schlaefer K, Wahrendorf J, Kunna-
Grass K, Blettner M (Interphone Study Group,
Germany) (86)

Cellular phones, cordless phones, and the
risks of glioma and meningioma. Am J Epide-
miol 2006; 163(6): 512-20.

Slightly but not significantly increased risk for glioma after mo-
bile phone use of 10 and more years

Hepworth SJ, Schoemaker MJ, Muir KR, Swerd-
low AJ, von Tongeren MJ, McKinney PA (87)

Mobile phone use and risk of glioma in adults:
case-control study. BMJ 2006; 332(7546):
883-7.

Slightly but not significantly increased risk of glioma after mo-
bile phone use of 10 and more years, significant increase on
the same side of the head used for mobile phone

Hardell L, Carlberg M, Hansson Mild K (88)

Pooled analysis of two case-control studies
on the use of cellular and cordless telepho-
nes and the risk of malignant brain tumours
diagnosed during 1997-2003. Int Arch Occup
Environ Health 2006; 79(8): 630-9.

Significantly increased risk of brain tumors in mobile and cord-
less phone users after a usage period of 10 and more years on
the same side of the head used for making phone calls

Hardell L, Carlberg M, Hansson Mild K (89)

Pooled analysis of two case-control studies
on the use of cellular and cordless telepho-
nes and the risk of benign brain tumours diag-
nosed during 1997-2003. Int J Oncol 2006;
28(2): 509-18.

Significantly increased risk of acoustic neuroma in mobile and
cordless phone users after a usage period of 10 and more
years and on the same side of the head used for making phone
calls

Lahkola A, Auvinen A, Raitanen J, Schoemaker
MJ, Christensen HC, Feychting M, Johansen
C, Klaeboe L, Lonn S, Swerdlow AJ, Tynes T,
Salminen T (90)

Mobile phone use and risk of glioma in 5
North European countries. Int J Cancer 2007;
120(8): 1769-75.

Significantly increased risk of glioma after mobile phone use of
10 and more years on the same side of the head used for mo-
bile phone

Hours M, Bernard M, Montestrucq L, Arslan M,
Bergeret A, Deltour |, Cardis E (91)

Cell phone and risk of brain and acoustic
nerve tumours: the French Interphone case-
control study. M Rev Epidemiol Santé Pub-
lique 2007; 55(5): 321-32.

Slightly but not significantly increased risk of glioma in long-
term users, frequent users, and users of two mobile phones

Sadetzki S, Chetrit A, Jarus-Hakak A, Cardis
E, Deutch Y, Duvdevani S, Zultan A, Novikov I,
Freedman L, Wolf M (92)

Meta Analyses
Author

Cellular phone use and risk of benign and ma-

lignant parotid gland tumors - a nation-wide
case-control-study. Am J Epidemiol 2008;
167(4): 457-67

Title

Significantly increased risk of parotid gland tumors in regular
and heavy users of mobile phones; tumor rate significantly in-
creased on the same side of the head used for mobile phone

Effects

Hardell L, Carlberg M, Séderqvist F, Hansson
Mild K, Morgan LL (77)

Long-term use of cellular phones and brain
tumours - increased risk associated with use
for > or = 10 years. Occup Environ Med 2007;
64(9): 626-32.

Significantly increased risk of glioma and acoustic neuroma af-
ter mobile phone use of 10 and more years; the highest tumor
rate on the same side of the head used for mobile phone.

Kan P, Simonsen SE, Lyon JL, Kestle JR (78)

Cellular phone use and brain tumor: a meta-
analysis. J Neurooncol 2008; 86(1): 71-8.

Significantly increased risk of brain tumors after mobile phone
use of 10 and more years; no increased risk for shorter usage
periods

Hardell L, Carlberg M, Séderqvist F, Hansson
Mild K (79)

Meta-analysis of long-term mobile phone use
and the association with brain tumours. Int J
Oncol 2008; 32(5): 1097-1103.

Significantly increased risk of glioma and acoustic neuroma af-
ter mobile phone use of 10 and more years on the same side of
the head used for mobile phone
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continued from page 12

sure and the manifestation of a tumor is still too short.
Only if the growth of already developing tumors accel-
erated due to the promoter effect of a RF radiation (74)
would it be possible to see an increase in the tumor rate
right now. For solid tumors, as they occur in brains, it
is unlikely that one will make such an assumption (75).
Similar considerations also apply to neurodegenerative
diseases like Alzheimer's, which are also discussed in as-
sociation with RF-EMF exposures.

However, there is one fact that sticks out and should dis-
comfit anybody who deals with this issue, that is, almost
all studies that cover an exposure duration of ten years
or longer point towards the existence of an increased tu-
mor risk in the head area (table 4). This is particularly true
of sub-studies of the important INTERPHONE project®,
which since 2000 was carried out like REFLEX and PER-
FORM-A as part of the FP5 of the EU whereby all 13 par-
ticipating countries followed the same study design. Ob-
viously, the long overdue final report, in which all studies
are evaluated collectively, has not been published yet be-
cause the authors cannot agree on how to explain to the

3. Discussion

The conclusions drawn from the results of the three dif-
ferent research approaches lead to the realization that
the endorsement of safety by the German Mobile Tele-
communication Research Programme is not justified -
neither when considering its own research results nor the
international body of evidence.

3.1 Conclusions

The questions, raised at the beginning in connection with
the endorsement of safety by the German Mobile Tele-
communication Research Programme, may be answered
on the basis of the research results discussed in this ar-
ticle as follows:

As to question 1: In the German Mobile Telecom-
munication Research Programme (DFM), the research
results of many international working groups remain
unaccounted for so long as they cannot be harmo-
nized with its endorsed statement. Regarding the
assessment of risk, numerous research results from in
vitro studies, animal experiments, and epidemiologi-
cal investigations point into the same direction. They
speak rather for than against adverse health effects
in the general population, thereby being at odds with
the endorsement of safety by the DFM.

The study results from the areas of fundamental research
(tables 1 and 2), animal experiments (table 3), and epide-

public a significantly increased brain tumor risk in long-
term users (76). One group of them is convinced that the
results already support the assumption of an increased
tumor risk, a second group downplays the observed risk
increase as a false positive due to bias, and a third group
cannot make up its mind to say anything at all. With so-
called meta-analyses, other authors have already pre-
empted the expected final result (77,78,79, table 4). As
to the reliability of such meta-analyses, all objections re-
main that were raised for any of the single epidemiologi-
cal studies they are based on.

Even if some day the tumor risk should turn out to be
rather small, it would be inadmissible to deny its practi-
cal relevance. Since the number of mobile phone users
worldwide will probably pass the three billion mark by
the end of 2008, a calculated risk increase of only ten
percent, which is almost impossible to detect in epide-
miological studies, would result in a frightening number
of cancer cases.

miological studies (table 4) lead to the conclusion that
none of the research approaches by itself is able to prove
a human health risk of mobile phone radiation with suf-
ficient certainty. Since these three research approaches,
however, complement each other, together they provide
strong evidence for the assumption that mobile phone
radiation may pose a risk to human health.

In borderline cases, the validity of epidemiological data
depends on whether it can be made consistent with bi-
ology concepts and thus become plausible. As the re-
sults of the REFLEX project and the numerous other lab-
oratory and animal experiments (tables 1-3) show, this
is actually the case with regard to RF radiation. In fact,
the increased brain tumor risk found in long-term mo-
bile phone users might be after all due to chance (table
4), but there is an equal chance of this being an early,
though uncertain indication that mobile phone radia-
tion isinvolved in the development of brain tumors. That
representatives of the government and industry use the
negative epidemiological study results associated with
mobile phone use of less than ten years is inconsistent
with the current state of scientific knowledge. At a min-
imum, a latency period of ten years, better yet 20 or 30
years must pass before the tumor will manifest as a dis-
ease. For cancer development caused by smoking, the la-

* International case control studies of cancer in relation to mobile

telephone use (QLK4-CT-1999-01563)



tency period from the onset of smoking to the manifes-
tation of a malignant process is determined by a smok-
er'sindividual constitution, the carcinogenic potential of
the tobacco smoke and the intake level of toxins based
on the number of cigarettes smoked per day, general-
ly ranging up to thirty years and more in bronchial and
other tumors.

At present, no institution can rule out with sufficient
certainty a comparable development of brain tumors as
a result of mobile phone radiation exposure. Whether
additional chronic diseases are to be expected, as is the
case in smoking, appears to be possible when consider-
ing the available results from the area of basic research,
but they are virtually uninvestigated. There is no need
to repeat that the numerous studies, which did not find
any biological effect of RF-EMFs, are not suited to dis-
prove the positive results of the studies presented here.
Research into the effects of mobile phone radiation is
a difficult endeavor, and not every investigator has the
skills to master the technical problems or the tenacity to
get to the bottom of this issue.

As to question 2: The exposure limits, which currently
apply to wireless technologies and which the en-
dorsement of safety by the DMF is based on, promise
safety without the necessary prerequisites because
neither non-thermal effects nor effects dependent

on the characteristics of a signal were taken into ac-
count when they were set. They are not consistent
with the current state of knowledge.

The assumption that the current exposure limits, which
were developed exclusively on the basis of acute thermal
effects, would sufficiently protect from possible health
risks is in conflict with our current state of knowledge. It
must rather be assumed that it is much more likely that
biological effects of mobile phone radiation are not ex-
clusively based on heating, but that there are also so-
called non-thermal biological effects, which are relevant
for disease development. Whether the results are from
laboratory investigations or animal experiments (table
1-3), numerous experimental investigations all point in
this direction. They clearly demonstrate that disease-rel-
evant changes in the structure and function of genes oc-
cur often at levels well below the SAR limit of 2.0 W/kg
for mobile phones. The argument that e.g. the genotoxic
effect of mobile phone radiation must be doubtful be-
cause the amount of energy contained in this type of ra-
diation is not nearly enough to break chemical bonds has
no basis. Probably, all the observed effects are produced
via indirect pathways. And there is a rather high likeli-
hood that they can be traced back to the formation of
free radicals (36), which starts immediately after the on-
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set of exposure, gradually reaching a concentration level
sufficient for genetic damage.

Adjusting exposure guidelines to the current state of
knowledge based on biological criteria also seems to be
imperative for another reason. It becomes ever more ob-
vious that the biological effects of mobile phone radia-
tion can be quite different at the same SAR values, de-
pending on their carrier frequency and especially their
signal characteristics. In this context, the observation by
Belyaev (93) deserves special attention. He was the first
to point out that the genotoxic effect of UMTS radia-
tion may possibly surpass that of GSM radiation due to
its unique type of signal pattern. This is in agreement
with both the findings of the REFLEX follow-up inves-
tigation and the results of the mouse study conducted
at the Fraunhofer Institute in Hannover (15, 52). In the
publication by Schwarz et al. (15), it was astoundingly
demonstrated that genotoxic effects of UMTS radiation
could be detected at SAR values as low as 0.05 W/kg. Af-
ter all, this value is forty times smaller than the current
exposure limit of 2 W/kg. Under otherwise comparable
conditions, a SAR value of 0.3 W/kg was necessary for
GSM radiation to significantly increase the rate of DNA
strand breaks (9). In the publication by Tillman et al. (52),
it could be shown that, in a mouse model, a power den-
sity of 4.8 W/m?, i.e. half of the exposure limit for UMTS
base stations, was sufficient to significantly increase the
lung and liver tumor rate in the animals due to its appar-
ent promoter effect. When the power density is convert-
ed to the whole-body SAR of a mouse, it may amount to
roughly 0.2 W/kg. In addition, the results of the Dutch
TNO study (94) also support the notion that the effect
of UMTS radiation is stronger than that of GSM radia-
tion. In a controlled trial, the persons exposed to UMTS
radiation were able to recognize the radiation exposure
due to the onset of their individual symptoms whereas
they were unable to do so in the case of GSM radiation.

A possible correlation of the effect with the signal char-
acteristics would also have to be considered for the in-
troduction of the new WiMax technology, which is des-
tined to cover the last dead zones in Germany. As usu-
al, the installation of this wireless area network seems to
go ahead without any prior clarification of its biologi-
cal compatibility for the general public, which is again a
scandal of the highest order.

As to question 3: Children and adolescents most
likely face considerably higher risks. There are reasons
to fear that the adverse health impacts of mobile
phone radiation—should they eventually be proven
beyond doubt—will be much greater in children and
adolescents than in adults because they have special
anatomical and physiological characteristics.
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In the risk assessment of children, there are further im-
ponderables to consider in addition to the set of adult
problems. RF radiation absorption in brains of children
under the age of eight is twice as high as in adults (95),
and in bone marrow, where leukemia starts, it is to be as-
sumed that the absorption factor is even ten times high-
er in comparison to adults. There is a possibility that the
increased absorption rate of bone marrow may explain
the increased leukemia rate, which parallel to the tech-
nological application of EMFs emerged over the past de-
cades. For quite some time now, power-frequency elec-
tromagnetic fields (ELF) and increasingly also RF radia-
tion have been suspected to be a significant contributory
cause. Whether, as assumed by many scientists, on top of
all that children may also display an increased tissue sus-
ceptibility appears to be possible in view of their phys-
iological characteristics, but has not yet been resolved.
Health consequences, which in such a situation may not
be ruled out at all, could manifest themselves as e.g. leu-
kemia during childhood; but once damage has occurred
at a molecular level, it may—after a shorter or longer la-
tency period—also become the cause of chronic diseases
such as brain tumors later in life. Due to the high life ex-
pectancy of children, there is hardly any time limit to the
repercussions. And in view of the above-described state
of affairs, there is no need to emphasize again that the
current exposure limits take the special circumstances
of children even less into account than those of adults.

How credible, then, is the endorsement of safety by
the DMF?

The assessment of possible health risks caused by mo-
bile phone radiation, as evident in the current knowl-
edge base of international research, is in marked con-
trast to the conclusions drawn from the results of the
DMF, which only recently had been presented to the pub-
lic with a lot of media pomp. In its summary assessment
prepared by the Radiation Protection Commission (SSK)
of the Federal Office of Radiation Protection (BfS), the
DMF comes to the conclusion that all in all there is no
reason to have any doubts that the current exposure lim-
its protect from health risks. Problems that most likely
are associated with non-thermal effects of mobile phone
radiation are simply ignored. Also, nothing is said about
what consequences may follow if the biological effects
of mobile phone radiation differ in their intensity de-
pending on signal characteristics. Nobody seems to have
noticed so far that the exposure limit for UMTS base
stations at a power density of 10 W/m? is higher than
that for GSM base stations even though the extent of
their respective radiation effects appears to be the oth-
er way around. The admission that the DMF cannot give
any conclusive answers to the most pressing questions is
especially disconcerting. Furthermore, the DMF concedes

that there is very little known about the possible long-
term consequences of mobile phone radiation in adults,
and with regard to children “very little" translates into
“nothing”

Thus, the message of safety by the German Federal Gov-
ernment is not even backed by the results of its own re-
search program, and certainly not by the available body
of evidence from the international literature (table 1 -
4). In view of the questions left unanswered in the DMF
paper and the insights of the international literature, it
would have been the order of the day to demand and
implement precautionary strategies instead of this en-
dorsement of safety. With its rather vague recommen-
dation, telling the public to be somewhat cautious when
using mobile phones, the Federal Government does not
fulfill its mandate in providing a responsible and prudent
health care policy. For the so-called Radiation Protec-
tion Commission (SSK), an advisory body of the German
Federal Government comprised exclusively of scientists,
at least, it should have been possible to recognize the
public health threat created by the DMF endorsement of
safety. Yet, the SSK seems to be unable or unwilling to
gain the appropriate insights from the latest literature
available to them. It is only right, then, that this adviso-
ry body will be held accountable for the mistake of the
German Federal Government should the endorsement of
safety promoted by the DMF eventually turn out to be
wrong. Both the German Federal Government as well as
the industry will then claim to have acted to the best of
their ability and conscience. Indeed, they will be con-
vinced of having stuck to science and relied on the ev-
idence in their assessment of correlations. It is not too
unlikely that this scenario will actually occur some day.
The members of the SSK should be aware of this possi-
bility even though some of them will perhaps not live to
see this hour of truth.

3.2 Perspectives of a Future Research
Direction

As the DMF clearly showed, to the problems associated
with telecommunication technologies, there is no solu-
tion to be expected from either the government or in-
dustry in the foreseeable future. The time-tested and in-
deed absurd method of the industry to counteract any
publications with positive results they dislike with the
same or a higher number of publications with negative
results, as a way of disposing of them, sorted itself out
when it became known that research projects funded by
the industry—in contrast to independent sources—almost
reqgularly come to a null result (97). Although the occa-
sional attempt to get rid of unwelcome research results
by a targeted smear campaign may appear to be success-



ful for a short period of time due to the associated time
delay, it is usually doomed to failure in the long term.

More and more publications are released that demon-
strate biological effects of mobile phone radiation well
below the exposure limits. The reason for that lies in the
quality of the mobile phone research, which for the past
decades could hardly have led a more shadowy existence,
but which now finally starts to catch up with the lev-
el that has been standard procedure in fundamental re-
search in biology for quite some time. The current body
of evidence relies heavily on new research results (table
1-4) that are based on improved methodology and in es-
sence come to similar conclusions. No matter how many
negative research results, whose existence shall not be
denied, there are, they cannot distract from the fact of
the positive ones.

It must be acknowledged that the breadth of mobile
phone research to date is astounding, but in its focus on
the essential aspects it is all the more tenuous. For the re-
sults of epidemiological studies, whose reliability is very
solid, we will probably have to wait for many more years
or perhaps even decades. In order to base the implemen-
tation of precautionary measures on them, they will most
certainly come too late.

As suggested by Belyaev and Grigoriev (98), we must act
without delay. Furthermore, urgent clarification is re-
quired as to whether the changes in the structure and
function of genes observed in isolated animal and hu-
man cells in test tubes after an RF radiation exposure
(table 1 and 2) also occur under in vivo conditions, as
already indicated by the results of several studies (table
3). And if this is the case, it must be clarified what the
mechanisms are involved in these changes.

This type of research approach allows searching for bio-
markers for the quantitative and qualitative evaluation
of RF radiation exposures, also including respective fre-
quencies and modulations whose biological activity is as
low as possible. While biomarkers would considerably im-
prove the reliability of epidemiological studies, the iden-
tification of RF signals without biological activity could
allow for the development of risk-free wireless commu-
nication technologies.

Should this type of research confirm the suspicion that
RF radiation may actually affect the genetic blueprint
of humans in vivo, however, we would have a major so-
ciopolitical problem at hand that could no longer be de-
nied by any responsible level of government and indus-
try. Such evidence would allow predicting with some cer-
tainty the final results of epidemiological research, which
are not anticipated for much earlier than 20 to 30 years
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from now. Any decisions for the necessary regulations of
precautionary measures could be put on a scientific ba-
sis soon, and any vague recommendations based on pure
speculation only, which often upset people more than
they actually help, would belong to the past.

Unfortunately, there is no funding available for this type
of research approach. Apart from government organiza-
tions and those institutions, which were founded by the
mobile phone industry for the purpose of representing
their interests and which, therefore, oppose this type of
research on principle, nobody has access to the amount
of funds required for such research. Even the EU Com-
mission, which until recently has provided the Europe-
an research community in this area with important im-
petus, seems to lack interest or understanding. For the
time being, it does not look as though a research project
of this type will be supported within its 7t Framework
Programme (FP7)

Perhaps the only alternative left is a joint initiative by
affected European citizens in order to prevent the cur-
rent uncertainty about possible health risks of mobile
phone radiation from having to be accepted as a perma-
nent condition. Those who are rightly concerned about
themselves as well as their families and are not ready
to permanently accept this untenable state of affairs
will probably have no other option than raising the re-
quired research funds on their own. This applies equally
to both those who willingly expose themselves to mobile
phone radiation because they do not want to or cannot
do without the advantages of mobile communication,
as well as those who feel threatened by the RF radiation
they are unwillingly exposed to from base stations. Only
if we are successful in breaking up the research monop-
oly of the government and industry, will we be able to
build the kind of pressure clearly required to force deci-
sion-makers of the government and industry to act.

3.3 Recognition of the Precautionary
Principle Based on the Current Body of
Evidence

The insistence on the current exposure limits, below
which, according to official thinking, nothing much can
happen to people's health, blocks any effort toward a
profound risk assessment and, furthermore, prevents
progress in research activities. The assumption of non-
thermal biological effects, for which no threshold values
may exist, would necessitate an entirely different type of
protection for the general public: 1. Based on the avail-
able body of evidence and with due consideration of bi-
ological criteria, current exposure limits would have to
be adjusted to the needs of the human organism. 2. The
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present assessment of mobile phone radiation risks re-
garding both chronic diseases and individual symptoms
would have to be thoroughly re-evaluated. 3. The issue of
electromagnetic hypersensitivity, which is currently af-
fecting up to five percent of the general public, would
be addressed in the area of fundamental research. Nu-
merous research results already indicate that individu-
al symptoms, as they were observed in the above-men-
tioned TNO study (94), may possibly be explained as a re-
sult of non-thermal epigenetic effects of mobile phone
radiation.

Though we are not even close to knowing all the answers
to the many questions raised in this context, the avail-
able research results already speak a clear language, sug-
gesting that the precautionary principle should be ad-
opted by the decision-makers in government and indus-
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Risk Assessment of Chronic Exposures to Non-Thermal
Microwaves from Mobile Communication’

Igor Y. Belyaev, Stockholm University

Summary

This article shows that current safety guidelines (e.g. ICNIRP) do not provide effective protection for the
general population against the health effects of mobile phone radiation. That is because non-thermal effects
and effects of chronic exposures are not taken into consideration. To exclusively base exposure limits on the
SAR value or power density, however, is inconsistent with many study results, demonstrating that biological
effects of mobile phone radiation depend on different variables (e.g. frequency, modulation, polarization).

In order to thoroughly research these biological effects, it is imperative to use mobile phone signals of the
real world. In contrast, simulated mobile phone signals—as have been used in numerous studies—can lead

to different effects, making a reliable assessment of the health risk associated with real-life mobile phone
signals impossible. The author calls for using the guidelines of the Russian commission on radiation protection
(RNCNIRP) as a basis for risk assessments because the latter already have taken non-thermal and chronic

effects into consideration. (Summary by the Editors)

1. Introduction

Numerous sources of mobile communication result in
chronic exposure of general population to microwaves
(MWs) at the non-thermal (NT) levels. Since pioneering
investigations published in the beginning of 1970t [1,
2], various biological responses to NT MWs including ad-
verse health effects have been reported by many groups
over the world [3, 4]. Numerous experimental data have
provided strong evidence for the NT MW effects and
have also indicated dependence of these effects on sev-
eral physical parameters and biological variables: depen-
dence on carrier frequency of ,resonance-type"” within
specific frequency windows; dependence on modulation
and polarization; non-linear dependence on intensity
within specific intensity windows including super-low
power densities (PDs)/specific absorption rates (SARs)
comparable with intensities from base stations; narrow-
ing of the frequency windows with decrease in intensi-
ty; high sensitivity of the NT MW effects to the duration
and intermittence of exposure; dependence on cell den-
sity that suggests cell-to-cell interaction during response

to NT MWs; dependence on genetic background, physio-
logical variables during exposure and a potential of rad-
ical scavengers/antioxidants to minimize the MW effects.
There are not yet confirmed observations that gender,
individual traits, oxygen concentration, static magnetic
fields (SMF) and stray electromagnetic field (EMF) dur-
ing exposure may be of importance for the effects of NT
MWs [5]. Most of these regularities clearly indicate that
the MW effects at low intensities cannot be accounted
for any type of thermal effects.

Despite of considerable body of studies with NT MWs in
biology, only few studies were performed to replicate the
original data on the NT MW effects. It should be noted,
that the ,replications" are usually not comparable with
the original studies because of either missing descrip-
tion of important parameters of exposure or significant
differences in these parameters between original study
and replication.

2. Risk Assessment of Signals Used in Mobile Communication

The safety recommendations of some organizations such
as ICNIRP [6] are based on thermal effects in acute ex-
posures and cannot protect from eventual non-thermal
effects of chronic exposures to the NT MWs from mobile

communication. Some national authorities such as RC-
NIRP have established significantly lower safety recom-

' First Publication: VALDOR Symposium ,Values in Decisions on Risks",
published by K. Andersson, Stockholm (Sweden), 2006. p. 290 - 297.
http://www.congrex.com/valdor2006/papers/40_Belyaev.pdf



mendations that are based on studies with chronic ex-
posures and acceptance of non-thermal effects [7]. At
present, new situation arose when general population
is exposed chronically (much longer than previously in-
vestigated durations of exposures) to NT MWs from dif-
ferent types of mobile communication including GSM
and UMTS/3G phones and base stations, WLAN (Wire-
less Local Area Networks), WPAN (Wireless Personal Area
Networks such as Bluetooth), DECT (Digital Enhanced
(former European) Cordless Telecommunications) wire-
less phones. RCNIRP admit that the established safety
standards do not correspond to the present situation
when general population is exposed to variety of MW
signals with durations of exposure comparable with the
lifespan [8].

Most of the real MW signals that are in use in mobile
communication have not been tested so far for adverse
effects. Very little research has been done with real sig-
nals and for durations and intermittences of exposure
that are relevant to chronic exposures from mobile com-
munication. In some studies, so-called ,mobile commu-
nication-like" signals were investigated that in fact were
different from the real exposures in such important as-
pects as carrier frequency, modulation, polarization, du-
ration and intermittence. To what degree such studies
are relevant to evaluation of health risks from MWs of
mobile communication is not known. For example, GSM
users are exposed to MWs at different carrier frequen-
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cies during their talks. There are 124 different channels/
frequencies, which are used in Europe for GSM900. They
differ by 0.2 MHz in the frequency range from 890 MHz
to 915 MHz. Mobile phone users are supplied by vari-
ous frequencies from the base stations depending on the
number of connected users. The base station can change
the frequency during the same talk. We have shown that
adverse effects of NT MWs from GSM mobile phones de-
pend on carrier frequency [9-11]. Frequency-dependent
effects of GSM MWs on the 53BP1/y-H2AX DNA repair
foci in human lymphocytes from healthy and hypersensi-
tive to EMF persons, human fibroblasts and human stem
cells were observed in replicated studies [9-11].

GSM uses GMSK modulation (Gaussian Minimum Shift
Keying). Contrary to GSM phones, UMTS mobile phones
of the 3rd generation (3G) use essentially QPSK (Quad-
rature Phase Shift Keying) modulation and irradiate
wide-band signals with the bandwidth of 5 MHz. UMTS
MWs may hypothetically result in a higher biological ef-
fect because of eventual ,effective” frequency windows
within the bands. We tested one of the real UMTS signals
as used by 3G mobile phones in Sweden. UMTS MWs in-
duced significant adverse effects in human lymphocytes,
fibroblasts and stem cells [9, 11]. The results obtained
were in line with our hypothesis that UMTS MWs may
produce stronger adverse effects than GSM MWs be-
cause of the nature of signal.

3. Urgent Needs and Further Perspectives in Risk Assessment

It should be anticipated that some part of population,
such as children, pregnant women and groups of hyper-
sensitive persons could be especially sensitive to the NT
MW exposures. It is becoming more and more clear that
the SAR concept that has been widely adopted for safe-
ty standards may not be useful alone for the evalua-
tion of health risks from MWs of mobile communication.
How the role of other exposure parameters such as carri-
er frequency, modulation, polarization, duration, and in-
termittence of exposure should be taken into account is
an urgent question to solve. Solving this question would
greatly benefit from the knowledge of the biophysical
mechanisms of the NT MW effects. The understanding
of mechanisms for the NT MW effects is far from com-
prehensive. Many questions remain to be addressed such

2 Safety Guidelines: "All current standards including the Russian ones."
(Igor Belyeav comm. by mail from 9 Jun 2008).

3 Definition “Mechanistic point of view": “Approach of Hardell is more
based on the current knowledge regarding the mechanisms of the
nonthermal effects of microwaves than approaches of other epede-
miological groups.” (Igor Belyeav comm. by mail from 9 Jun 2008).
Belyaev uses this term in the sense of "understanding the effect
mechanisms.’

as whether the effects of NT MWs depend on electro-
magnetic noise and static magnetic field during expo-
sure. Besides fundamental importance, this knowledge
would facilitate the development of safe mobile com-
munication.

So far, most laboratory and almost all epidemiological
studies did not control the important features of the NT
MW effects and therefore, very limited conclusion re-
garding health effects of MWs from mobile communica-
tion can be drawn from these studies. It should be not-
ed that one group of epidemiologists with a long-lasting
experience in studying the relationship between mobile
phone usage and cancer risk have consistently been con-
cerned regarding importance of the type of MW signal
and the exposure duration [12-15]. The group of Hard-
ell was the first epidemiological group in attempting to
study separately the MW signals from cordless phones,
analogue phones and digital phones. As a rule, analogue
phones had the highest association with the cancer risk.
Cordless phones were associated with the risk for brain
tumors, acoustic neuroma, and T-cell lymphoma strong-
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er or in the same degree as digital and analogue phones
despite significantly lower SAR values were produced by
cordless phones [12, 14-16]. This important result can
be considered as an independent conformation, at the
epidemiological level, of the observations from special-
ly designed in vitro and in vivo studies that the NT MW
effects depend not solely on SAR/PD but also on other
parameters. It should be also noted that epidemiological
data are controversial and methodological differences
are a subject of debates between various research groups
[16, 17]. However, the approach of the Hardell's group is
more valid from the mechanistic point of view and this
should be taken into account when comparing with re-
sults with other epidemiological groups that are either
not aware of or ignore the complex dependencies of the
NT MW effects on variety of physical and biological pa-
rameters [17].

The data about the effects of MWs at super low intensi-
ties and significant role of duration of exposure in these
effects along with the data showing that adverse ef-
fects of NT MWSs from GSM/UMTS mobile phones depend
on carrier frequency and type of the MW signal sug-
gest that MWs from base-stations/masts can also pro-
duce adverse effects at prolonged durations of exposure
and encourage studies using real signals from base sta-
tions/masts [18].

The dependence of adverse effects of NT MWs on carri-
er frequency and type of signal should be taken into ac-
count in settings of safety standards and in planning of
in vivo and epidemiological studies. One important con-
clusion stemming from the available in vitro and in vivo
studies is that epidemiological studies should not be giv-
en priority for risk assessment before proper design of
these studies will be available as based on mechanistic
understanding of the NT MW effects. This conclusion is
based on two principle arguments. First, it is almost im-
possible to select control-unexposed groups because the
whole population in many countries is exposed to a wide
range of MW signals from various sources such as mobile
phones and base stations/masts of various kinds, WLAN,
WPAN, DECT wireless phones and given that duration of
exposure (must be at least 10 years for cancer latency
period) may be more important for the adverse health
effects of NT MWs than PD/SAR. It should be stressed,
that the inappropriate definition of control-unexposed
groups is a typical flow in those epidemiological studies
that are not based on mechanistic issues regarding the
NT MW effects [19]. Subjective dividing of telephone us-
ers into ,exposed” and ,unexposed-control” groups make
such studies inconclusive. It is clear, that such epidemi-
ological studies cannot be used as a background for risk
assessment. Second, the adverse effects of ,detrimental”
signals are masked because people are exposed to vari-

ous signals/frequencies including non-effective or even
hypothetically beneficial. Therefore, current epidemio-
logical studies may be either inconclusive, if results are
negative (no risks were found), or underestimate signifi-
cantly the hazard of using specific detrimental signals, if
results are positive.

The RNCNIRP proposed that guidelines and risk assess-
ment for NT MWs should be urgently developed by stud-
ies based on the next priorities [7]:

1. Acute and chronic bioeffects of real MW signals as
currently in use (GSM, UMTS/3G phones and base
stations...) should be tested in experiments with pri-
mary human cells and using appropriate techniques.
In these tests, a potential of specific MW signals to
produce adverse effects should be evaluated. Those

«ineffective” signals and frequency channels/bands,
which do not affect human cells, should be identi-
fied for further development of safe mobile commu-
nication.

2. Studies with animals and volunteers under control-
led conditions of chronic exposures to both detri-
mental and ineffective MW signals as revealed by
in vitro studies with primary human cells. The data
from the acute exposures of volunteers have very
limited value for risk assessment because possible
accumulation of effects during real chronic expo-
sures is not evaluated.

3. Development of reliable and relevant methods to
control personal exposures.

4. Based on mechanistic studies, epidemiological in-
vestigations of various postponed adverse health ef-
fects should be planned. Because NT MWs affect
a variety of cell types such as brain cells [20, 21],
blood cells [9-11, 22-24], skin and fibroblasts [9, 25-
28], stem cells [9, 29, 30], reproductive organs and
sperm quality [31-35], prenatal development and
fertility [36, 37], different types of cancer (tumors
of various localization and leukemia) and also other
relevant diseases should be tested. Recent data sug-
gest that different cancer types have a fundamen-
tally common basis that is grounded on epigenetic
changes in stem cells [38]. Therefore, the experimen-
tal findings regarding effects of NT MWs on stem
cells [9, 29, 30] may be especially important for can-
cer risk assessment.

The collaborative efforts of scientific groups within spe-
cial national and international programs are needed for
the risk assessment of the NT MW exposures. This col-
laboration should involve scientists with diverse exper-
tise including those having experience in studying the
mechanisms of the NT MW effects. Otherwise, mislead-
ing conclusions or inconclusive results may be expected.
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DNA and Chromosome Damage: A Crucial Non-Thermal
Biological Effect of Microwave Radiation

An Overview of Studies and Models on the Effect Mechanism

Vladislav M. Shiroff

This article will discuss that (i) low-level (SAR < 2 W/kg) radiofrequency electromagnetic fields can also
trigger biological effects (so-called non-thermal effects) whereby different variables (e.g. frequency, exposure
level, exposure dose, modulation, type of polarization) determine the type and intensity of a given effect;
that (ii) a large number of existing studies were able to demonstrate DNA and chromosome damage from
RF-EMF exposure, and that (iii) the biological effect mechanism of these genotoxic effects is largely based

on the formation of oxidative/nitrosative stress. At the end, the implications of this knowledge are discussed

regarding the use of mobile phones.

Which studies show that the exposure of a living or-
ganism to radiofrequency electromagnetic fields leads
to DNA and chromosome damage? And what is the lat-
est state of research that explains such genotoxic ef-

1 Introduction

While exposure to high (SAR > 2 W/kg) radiofrequen-
cy electromagnetic fields (RF-EMF) leads to thermal ef-
fects in biological systems, a large number of studies
show that the exposure to low-level (SAR < 2 W/kg) RF-
EMFs also triggers biological effects (so-called non-ther-
mal effects). An effect is always referred to as non-ther-
mal when it cannot be explained by a rise in tempera-
ture (Fr6hlich, 1982). The type and intensity of such non-
thermal effects depend on different variables (Belyaev,
2005), including radiation (e. g. frequency, exposure lev-
el, exposure dose, continuous or intermittent exposure,
modulation, type of polarization), exposed organism (e.
g. cell type, cell density, phase of cell cycle, antioxidant
status, latency period), and exposure environment (e. g.
presence of an additional static magnetic field).

The controversy over non-thermal effects of RF-EMFs
continues further for two main reasons. On the one hand,
it is difficult to replicate a successfully demonstrated ef-
fect since many more variables impact the outcome than
previously assumed. On the other hand, the effect mech-
anism of non-thermal effects is not yet very well under-
stood, which has everything to do with its complexity—
but nothing with its alleged non-existence. Latest re-
search studies, however, continue to greatly improve our
understanding.

Below follows an overview of different variables and
their importance regarding the initiation of non-ther-
mal effects (also compare figure 1).

fects of RF radiation? This article is dedicated to answer-
ing these questions. It offers an overview of the current
state of research in a field that is of utmost importance
to public health.

i) Frequency

In E. coli., the strongest inhibition of DNA repair mech-
anisms can be demonstrated for RF-EMF exposures in
the frequency intervals 51.62 to 51.84 GHz and 41.25 to
41.50 GHz as well as at intensity levels of 3 x 10-3 W/cm?
down to 1079 W/em? (Belyaev et al., 1992a, 1992b, 1996;
Belyaev and Harms-Ringdahl, 1996). Other studies, for
example, showed that a 2-hour exposure of Lemna minor
L. (duckweed) to 900 MHz signals at 23 V/m decreased its
growth whereas the exposure to 400 MHz signals did not
cause any such effect (Tkalec et al., 2005).

ii) Exposure Level

Non-thermal RF-EMF effects only occur within certain
ranges of low exposure levels. It could be demonstrated,
for example, that the DNA repair mechanism of E. coli.
is inhibited at the resonance frequency 51.675 GHz and
only at the exposure range from 10-'8 to 108 W/cm2 (Sh-
cheglov et al., 1997).

iii) Exposure Dose

For e. g. SAR values at 0.021 and 2.1 mW/kg, studies of
human epithelial cells showed a linear relationship be-
tween SAR value, exposure duration, and changes of cell
proliferation: The longer the exposure duration was, the
greater the changes in cell proliferation would be (Kwee
and Raskmark, 1998). Changes in the chromatin con-
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formation of E. coli. and rat thymocytes also showed a
dose-dependent relationship. An exposure of 10-° to 10-3
W/em?2 for 5 to 10 min resulted in changes of chroma-
tin conformation similar to those found at an exposure
of 107" to 10-"7 W/em? for 20 to 40 min (Belyaev et al.,
1994). For the initiation of biological effects, the expo-
sure dose not only plays a major role in ionizing radia-
tion but in non-ionizing EMFs as well.

iv) Continuous or Intermittent Exposure

Studies on human fibroblasts and rat granulosa cells
showed that it is important whether a continuous or in-

amplitude is modulated at 1 Hz; the modulation 0.1, 16,
or 50 Hz did not trigger any effect (Gapeev et al., 1997).
Studies on mutant Saccharomyces cerevisiae cells (brew-
er's yeast) demonstrated an increased rate of UV-induced
apoptosis when the amplitude of the microwave radia-
tion (900 MHz or 875 MHz, SAR 0.4 W/kg) they were
exposed to was modulated at 217 Hz (Markkanen et al.,
2004).

vii) Presence of a Static Magnetic Field

In various studies, it was found that the presences of a
static magnetic field could either increase or decrease

termittent exposure pattern is applied. An inter-
mittent (5 min on, 10 min off) microwave expo-

Type and Strength of the Non-Thermal Effect

sure at 1.8 GHz (SAR 1.2 or 2 W/kg) resulted in

A N D

greater single- and double-strand DNA breaks

than a continuous exposure of the same inten-
sity level (Diem et al., 2005).

v) Polarization

It could be shown that the exposure of E. coli. to
the resonance frequency of 51.76 GHz resulted
in an inhibition of its DNA repair activity only if
linear or right-hand circularly polarized micro-
waves were used; left-hand circularly polarized
microwaves caused no effects. An exposure with
the resonance frequency 41.32 GHz reversed
the relationship: In this case, only linear or left-
hand circularly polarized RF radiation caused a
change in the DNA repair activity (Belyaev et al.,
1992b, 1992¢, 1992d). In both experiments, the

Variables of
Radiation Exposure

Variables of
Exposed Organism

Frequency
(e. g. Belyaev et al., 1992a, 1992b, 1996;
Belyaev and Harms-Ringdahl, 1996)

Exposure Level
(e. g. Shcheglov et al., 1997)

Exposure Dose
(e. g. Kwee and Raskmark, 1998; Belyaev et
al., 1994)

Modulation
(z. B. D*Ambrosio et al., 2002; Gapeev et al.,
1997: Markkanen et al., 2004)

Polarization
(e. g. Belyaev et al., 1992b, 1992c,
1992d; Ushakov et al., 1999)

Continuous or
Intermittent Exposure
(e. g. Diem et al., 2005)

Cell Type
(e. g. Simké, 2007; Antonopoulos et al.,1997;
Lloyd et al., 2005; Schwarz et al., 2008)

Cell Density
(e. g. Belyaev and Kravchenko,1994;
Shcheglov et al., 2002)

Antioxidant Status
(e. g. Oktem et al., 2005; Frentzel-Beyme,
1999; Ozguner et al., 2004; Sevast'yanova,

1981; lhan et al, 2004)
[ 1

Variables of
Exposure Environment

Presence of a
Static Magnetic Field

right-hand as well as the left-hand circularly
polarized RF radiation triggered a greater effect

(e. g. Blackman et al., 1985; Belyaev, 1993;
Blanchard and Blackman, 1994; Lednev, 1996;
Litovitz et al., 1997; Di Carlo et al., 2002)

level than the linear p(?larized allone. If thff DNA Fig. 1: Dependence of Type and Strength of an RF-EMF Induced Non-
structure was altered (intercalation by ethidium Thermal Effect on Different Variables

bromide), a change in the polarization-depend-

ent effect level could be demonstrated (Ushakov et al.,
1999), which is regarded as an indication of the role the
DNA plays in the relationship between the effect level
and the polarization of an exposure.

vi) Modulation

Human lymphocytes showed chromosome damage when
they were exposed to phase-modulated (GMSK) GSM-
1800 signals whereas a non-modulated microwave sig-
nal with the same frequency and at the same exposure
level caused no effect (D'Ambrosio et al., 2002). Exper-
iments with neutrophil granulocytes of mice showed
that the release of an oxidative burst (release of reac-
tive oxygen species) only occurs at a microwave radi-
ation exposure at 41.95 GHz and 50 uW/cm? when its

the biological effect of RF-EMFs (Blackman et al., 1985;
Belyaev, 1993; Blanchard and Blackman, 1994; Ledney,
1996; Litovitz et al., 1997; Di Carlo et al., 2002). In this
context, the impact on the half-life of free radicals ap-
pears to be a crucial effect mechanism (Harkins and Gris-
som, 1994: Scaiano et al., 1994, 1995a, 1995b; Eichwald
and Walleczek, 1996).

viii) Cell Type

That not every tissue or cell type responds in the same
way to RF-EMF exposures is a fact that has been demon-
strated in many studies. Primarily, this is the responsibil-
ity of the redox homeostasis (Simko, 2007), which—de-
pending on the cell type—is developed to different de-
grees. Redox homeostasis can be understood as the cell's



desire to keep its redox status, which can be referred to
as the ratio of glutathione (GSH) to glutathione disulfide
(GSSG) (Rahman et al., 2005), within a range where oxi-
dative processes do not get out of control. A very strong
desire to maintain the physiological redox status can
be demonstrated in e.g. lymphocytes, which indeed in
many studies were found to show no response to RF-EMF
exposures (Antonopoulos et al., 1997; Lloyd et al., 2005;
Schwarz et al., 2008). Other types of cells, however, are
much more susceptible to an external modulation of the
redox homeostasis, which explains their greater suscep-
tibility to EMF exposures (Simko, 2007).

ix) Cell Density

If the cell density of a solution with E. coli. cells is
changed and exposed to microwave radiation at 51.755
GHz, an increased change in the chromatin conforma-
tion of the cells can be observed as a function of their
cell density (Belyaev und Kravchenko, 1994). If the cell
density is increased from 4 x 107 to 4 x 108 cells/ml, the
effect is amplified by a factor of 4.7 (+ 0.5). This depend-
ence of the effect level on cell density was also found
for the resonance frequencies at 51.672 GHz and 51.688
GHz (Shcheglov et al., 2002). Above a cell density of 5 x
108 cells/ml, no further increase of the effect level could
be observed, which may be explained by the fact that
at this density the distance between the cells is equiva-
lent to the wavelength of microwave radiation at 102 -
10" Hz and that at these measurements a type of “sat-
uration effect” occurs. Interestingly enough, H. Frohlich
postulated the existence of coherent oscillations in bio-
logical systems in the frequency range from 10" to 10'?
Hz (Fréhlich, 1968).

x) Antioxidant Status

The microwave radiation exposure from a GSM900 mo-
bile phone causes an increased MDA (malondialdehyde)
value (biomarker for lipid peroxidation) in rats and, at
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the same time, reduces antioxidant biomarkers such as
superoxide dismutase (SOD), catalase (CAT), and glutath-
ione peroxidase (GSH-Px). When melatonin is adminis-
tered, these effects can be prevented (Oktem et al., 2005).
Melatonin is an antioxidant that neutralizes free radi-
cals by changing electric charges via "internal conver-
sion”, which, in turn, results in the formation of radi-
cal pairs that neutralize each other. If this process is dis-
turbed, many more free radicals will impact the organ-
ism because fewer of them will be neutralized and thus
their life span will be extended (Frentzel-Beyme, 1999).
When Wister albino rats are exposed to GSM900 sig-
nals, this type of radiation causes pathological changes
in the skin (e.g. epidermal atrophy), which can be pre-
vented by administering melatonin (Ozguner et al., 2004).
In another study, it was found that the antioxidant lev-
els of CAT, SOD, and GSH-Px decreased in the skin of
rats after the exposure to the microwave radiation of a
GSM1900 mobile phone. Again, it could be demonstrat-
ed that the administration of melatonin prevents this
effect (Sevast'yanova, 1981). That the administration of
the antioxidant Ginkgo biloba (Gb) can prevent damage
induced by the microwave exposure to a GSM900 sig-
nal could be shown in rat brain tissue: While the expo-
sure without Gb results in an increase in MDA and nitric
oxide (NO) and a decrease in SOD and GSH-Px in the rat
brain tissue, the administration of Gb prevents these ef-
fects (Ilhan et al., 2004).

xi) Latency Period

If and which non-thermal effect is demonstrated when
an organism is exposed to RF-EMFs also depends to a
large extent on the point in time at which the analysis
is performed after the exposure. For example, chromo-
some damage of RF-EMF exposure could be demonstrat-
ed in rat thymocytes after a latency period of only 30
to 60 min, but after 80 min chromosome damage could
no longer be detected (Belyaev and Kravchenko, 1994).

2 DNA and Chromosome Damage Caused by RF-EMF Exposure:

On the State of the Research

The favorite answer of mobile phone providers to the
question of whether RF-EMF exposures can result in DNA
and chromosome damage often reads as follows, e.g. in
information brochures by the Information Center of Mo-
bile Telephony (IZMF):

“"Mobile phone frequencies belong to the non-ionizing
portion of the electromagnetic spectrum. The ener-
gy of this type of radiation is one million times low-
er than the energy level required for breaking chemi-

cal bonds (e. g. nucleic acid). Unlike UV radiation or x-
rays, mobile phone radiation is therefore not energet-
ic enough to damage genes directly and thus to initi-
ate a tumor.” (Otto and von Miihlendahl, 2005, p. 11).

This statement is correct insofar as the energy of mobile
phone radiation, indeed, is not sufficient to cause di-
rect damage to the DNA (e. g. single- and double-strand
breaks). The reasons for this lie in the fact that the en-
ergy of electromagnetic waves in the microwave range
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Fig. 2: Selected Types of Chromosome Mutations (Image: based on Wikipedia)

is too small: In order to dissociate molecules of the DNA,
the radiation energy absorbed would have to be greater
than the intramolecular bonding forces.

While phosphate and deoxyribose within a single DNA
strand are bonded through a covalent bond (bonding en-
ergy: ca. 1719 eV), in-between single strands or the nucleic
bases, respectively, hydrogen bonds are formed (bonding
energy: ca. 0.2-0.5 eV). The quantum energy of a micro-
wave at 1 GHz is calculated as follows:

E=hf=6.626x103*Js"-1x10° Hz= 6.6 x 1025 J;

Or the relationship:

1eV=19x10"JtoE=34x10%¢eV =234 pueV.

The energy is by a factor of 106 (=1,000,000) too low to
be able to break a covalent bond directly, and about 10°
(=100,000) times too low to destroy a hydrogen bond.
Yet, this does not mean—and this is crucial—that low-
level microwave exposure in principle could not have any
impact on the DNA. On the contrary, a large number of
studies demonstrate that RF-EMF exposures can result
in genotoxic effects (single- and double-strand breaks,
chromosome aberrations, etc.). These studies use estab-
lished methods of analysis such as the comet assay (test
of DNA primary damage) or the micronuclei test (test of
chromosome aberration) (Heddle et al., 1991; Klaude et
al, 1996).

2.1 Overview of Studies

Examples of studies, in which increased single- and dou-
ble-strand DNA breaks were demonstrated after RF-EMF
exposure:

Aitken et al. (2005) (900 MHz, SAR: 90 mW/kg,
exposure duration: 12 h/day for 7 days, exposed sys-
tem: male germ cells of mice)

Diem et al. (2005) (1.8 GHz, SAR: 1.2 or 2 W/kg, ex-
posure duration: 16 h, exposed system: human fi-
broblasts and rat granulosa cells)

Lai and Singh (1995, 1996, 1997a, 1997b, 2004,
2005), Lai and Carino (1997) (2.45 GHz), SAR: 0.6-1.2
W/kg, exposure duration: 2 h, exposed system: rat
brain cells)

Lixia et al. (2006) (1.8 GHz, SAR: 3 W/kg, exposure
duration: 2 h, exposed system: human lens epithelial
cells)

Markova et al. (2005) (GSM, 905-915 MHz, SAR: 37
mW/kg, exposure duration: 1 h, exposed system: hu-
man lymphocytes)

Narasimhan and Huh (1991) (2.45 GHz, exposure
duration: 2, 4, 8, 12, 16, and 20 s, exposed system:
A-phage DNA)

Nikolova et al. (2005) (1.71 GHz, SAR: 1.5 W/kg, ex-
posure duration: intermittent, 5 min on/30 min off,
for 6 h or 48 h, exposed system: mouse stem cells)
Paulraj and Behari (2006) (2.45 GHz or 16.5 GHz,
SAR: 1 or 2.01 W/kg, exposed system: rat brain cells)
Phillips et al. (1998) (813.5625 MHz, SAR: 24 uW/g,
exposure duration: 2 or 24 h, exposed system: lym-
phoblastoid cells)

Sagripanti et al. (1987) (8.75 GHz, SAR: 10 mW/g,
exposure duration: 20 min, exposed system: plasmid
DNA)

Schwarz et al. (2008) (1.95 GHz UMTS signal, SAR:
0.05 W/kg, exposure duration: 24 h, exposed system:
human fibroblasts)

Sun et al. (2006) (1.8 GHz, SAR: 3 or 4 W/kg, expo-
sure duration: 2 h, exposed system: human lens epi-
thelial cells)

Zhang et al. (2006) (1.8 GHz, SAR: 3 W/kg, exposure
duration: 24 h, exposed system: hamster lung cells)

Radical Reactive Oxygen Species (ROS)

Name Alternate Name Formula
Hyperoxide anion radical Superoxide 0,"
Hydroxyl radical - HO®
Perhydroxyl radical Perhydroxyl HOO"
Peroxyl radical Alkyldioxal, Hyperoxyl ~ ROO"
Alkyl radical - RO



DNA segment, which was released from the chromosome
by a double strand break, is reversed and re-inserted),
and translocation (broken chromosome segments trans-
locate to the chromatid of another chromosome). We
speak of genome mutations when the number of chro-
mosomes change, which is a result of errors that occur
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2.2 Effect Mechanism

The above-listed studies show that RF-EMF exposures
can cause genotoxic effects. This is astounding insofar
as it must be non-thermal effects since the quantum
energy of this radiation—as explained earlier—is not suf-

during the process of cell division.

Chromosome aberrations caused by RF-

Cause-Effect Chain of the Effect Mechanism

EMF exposures could be demonstrated in Physical
e. g. the following studies (the variables, at

Biological

Health
’ Impact

) - varl Impact Impact
which an effect showed, are given in brack-
ets): e.g. change in the e.g. oxidative stress e.g. neurodegenerative
half-life of reactive or damage caused by diseases, cardiovascular
e Busljeta et al. (2004) (2.45 GHz, 5-10 oxygen species (ROS) it in proteins, lipids, disease, cell degeneration
mW/cm2, exposure duration: 2, 8, 15, and the DNA
and 30 days for 2 h, exposed system:
rats) Fig. 3: Cause-Effect Chain of the Effect Mechanism

e D'Ambrosio et al. (2002) (1.748 GHz,
phase modulated (GMSK), 5 W/kg, ex-
posure duration: 15 min, exposed system: human
peripheral blood)

* Fucic et al. (1992) (1.25-1.35 GHz, 0.1-200 W/

m?2, occupational exposure, exposed system: lym-
phocytes in vivo)

e Garaj-Vrhovac et al. (1990) (7.7 GHz, 30 mW/cm?,
exposure duration: 15, 30, or 60 min, cell type: ham-
ster fibroblasts)

e Mashevich et al. (2003) (830 MHz, SAR: 1.6-8.8 W/
kg, exposure duration: 72 h, exposed system: human
lymphocytes in vitro)

e Sarimov et al. (2004) (895-915 MHz, SAR: 5.4 mW/
kg, exposure duration: 30 min - 1 h, exposed sys-
tem: human lymphocytes in vitro)

e Sarkar et al. (1994) (2.45 GHz, 1 mW/cm?, exposure
duration: 2h/day for 120, 150, or 200 days, exposed
system: rats)

e Tice et al. (2002) (837 MHz, 1.9098 GHz, SAR: 5-10
W/Kg, exposure duration: 24 h, exposed system: hu-
man lymphocytes in vitro)

e Trosic et al. (2002) (2.45 GHz, 5-10 mW/cm2, expo-
sure duration: 2, 8, 15 days for 2 h, exposed system:
rats)

e Zotti-Martelli et al. (2000) (2.45 GHz, 7.7 GHz, 30
mW/cm?, exposure duration: 30-60 min, exposed
system: human lymphocytes in vitro)

Non-Radical Reactive Oxygen Species (ROS)

Name Formula
Ozone 03
Singlet oxygen 102
Hydrogen peroxide Hy09
Hydroperoxide ROOH

Table 1: Classification of ROS and RNS

ficient to cause direct damage to the DNA or chromo-
somes, respectively. How then do these genotoxic effects
come about?

The answer to this question is still the object of research.
As of today, there is no unifying model of explanation
yet. However, there are models for individual steps or
aspects of the effect mechanism, which explain the im-
pact of RF-EMFs on biological systems in great detail and
depth. The term "effect mechanism” refers to the cause-
and-effect chain of events, starting from the (i) physical
impacts of RF-EMF exposure through to the (ii) biologi-
cal impacts up to the (iii) health impacts (Glaser, 2008)
(compare figure 3).

A particularly successful model of explaining genotoxic
effects of low-level RF-EMFs is based on the insight that
EMF exposures impact the formation and stability of cer-
tain reduced forms of oxygen in a given organism (Lai
and Singh, 1997a, 1997b, 2004; Oral et al., 2006; Sim-
ko, 2007). These are referred to as reactive oxygen spe-
cies or ROS (Jamieson et al., 1986), and we distinguish
between radical and non-radical ROS (compare table 1).
While oxygen radicals (radical ROS) such as 027, HO", or
HOO" contain one electron or several unpaired electrons
that react among each other or with non-radical mol-
ecules, non-radical ROS such as H,0,, O,, or '0,, cannot

Reactive Nitrogen Species (RNS)

Name Formula
Peroxynitrite ONOO™
Nitric oxide NO*
Nitric dioxide N»05
Nitric trioxide N9O5
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easily be converted into radicals. In a living organism,
ROS are generated through both endogenous and exog-
enous factors. In aerobic organisms, the endogenous for-
mation of ROS occurs during mitochondrial respiration
when electrons and protons are transferred to oxygen
molecules (Joenje et al., 1989). Ca. 2 % of the total oxy-
gen inhaled by a human is converted into ROS (especially
superoxide anion radicals) (Halliwell, 1994). The immune
response of phagocytic cells is another source of the en-
dogenous formation of ROS (Curnutte, 2004). Exogenous
factors include e.g. tobacco smoke (Frei et al., 1991), UV
radiation (Epe, 1991), or certain environmental toxins,
which contain ROS or from which ROS are generated
during metabolism (Nuhn, 2001, Simkhovich et al., 2008).

Superoxide anion radicals (0,) can react with the ni-
tric oxide (NO) present in an organism, thereby forming
highly reactive peroxide nitrite (ONOO7). NO occurs nat-
urally in living organisms and plays a crucial role in reg-
ulating important physiological functions (e. g. respira-
tion, circulation, metabolism, immune response) (Stue-
hr and Marletta, 1985; Wu and Morris, 1998; Pfeiffer et
al., 1999; Ralt, 2008). In the process of synthesizing NO,
NADPH is used up through NO synthases—of which there
are four: iNOS, eNOS, nNOS, mtNOS (Ghafourifar and
Richter, 1997; Alderton et al., 2001; Li et al., 2002; Lo-
wenstein and Padalko, 2004)—from oxygen and the ami-
no acid L-arginine. In analogy to the term ROS, both NO
and ONOO™ are combined under the term reactive nitro-
gen species (RNS).

ROS and RNS (referred to as ROS/RNS below) have the
potential of being hazardous to the organism since they
are highly reactive molecules, which react with pro-
teins, lipids, and the DNA and can actually damage any
of these. Since the formation of ROS/RNS in the cell is
inevitable, throughout evolution an efficient protective
system has been established that is based on (i) the pro-
vision of specific molecules (antioxidants), which are ca-
pable of neutralizing ROS/RNS. It also provides (ii) mech-
anisms for repairing the cell structures (e. g. DNA) that
become damaged by ROS/RNS (Drége, 2002; Kuklinski
and van Lunteren, 2005). Antioxidants are subdivided
into enzymatic (e. g. glutathione peroxidase, superoxide
dismutase, hydroxyperoxidase) and non-enzymatic (e. g.
vitamin E, vitamin C, flavonoids, polyphenols) antioxi-
dants (Nuhn, 2001).

Under physiological conditions, there is a balance in the
organism between the presence of ROS/RNS and their re-
moval through antioxidants. This balance, however, can
be disturbed by an excessive production of ROS/RNS or
a lack of antioxidants, respectively. An excess of ROS
results in a condition referred to as oxidative stress
(Halliwell, 1994; Drége, 2002; Kuklinski and van Lun-

teren, 2005; Doll, 2008). In the event of excessive RNS,
we speak of nitrosative stress (Hausladen et al., 1996,
1998). Since both oxidative stress and nitrosative stress
are closely linked, and oxidative stress usually leads to
nitrosative stress, the term oxidative/nitrosative stress
was coined (Kremer, 2002; Warnke, 2005; Kuklinski and
van Lunteren, 2005; Yiicel, 2006).

During oxidative/nitrosative stress, specific transcription
factors such as NF-kappa B are activated (Kratsovnik et
al., 2005, Bar-Shai and Reznick, 2006: Vile et al., 2008),
resulting in reactions between ROS/RNS and proteins, li-
pids, and the DNA.

i) Impact of ROS/RNS on Proteins

When ROS/RNS come into contact with proteins, the lat-
ter will become oxidized, resulting in the modification
and degeneration of amino acids (e.g. formation of new
functional groups such as hydroxyl and carbonyl groups),
which in the end cause the protein to loose its function
(Dean et al., 1997; Kirsch et al., 2002, 2003). The brain tis-
sue of Alzheimer's patients, for example, shows high lev-
els of protein oxidation (Aksenov et al., 2001; Butterfield
and Lauderback, 2002). Frequently, oxidized proteins ac-
cumulate in the cell as "waste," of which, however, only
a part can be metabolized by proteases. The remaining
fragments form complexes that, for instance, show as
age spots on the skin (Kuklinski and van Lunteren, 2005).

ii) Impact of ROS/RNS on Lipids

The process by which ROS/RNS cause oxidation in lipids
is referred to as lipid peroxidation. Polyunsaturated fat-
ty acids in the cell membrane (due to the highly reac-
tive methyl groups present) are particularly susceptible
to it, resulting in structural and functional changes to
its membrane (Esterbauer et al., 1992). During lipid per-
oxidation, waste products such as hydroxyl radicals are
generated, which can cause damage to the DNA (Joenje,
1989; Hruszkewycz, 1992). Lipid peroxidation plays a cru-
cial role in degenerative diseases (Dix and Aitkens, 1993)
and in the aging process in general (Ames et al., 1993;
Halliwell, 1994; Pratico, 2002). DNA damages (as a result
of the concomitant ROS/RNS), therefore, can already be
caused by lipid peroxidation alone. This process is started
when the mitochondrial transmembrane potential is lost
through severe lipid peroxidation (Quillet et al., 1997).
In addition, apoptogenic factors (factors that induce ap-
optosis) such as cytochrome ¢ and AIF (apoptosis-induc-
ing factor) are released (Liu et al., 1996). A chain reac-
tion is triggered that leads to the opening of permeabil-
ity transition pores (PTP) of other mitochondria so that,
in turn, even more ROS and apoptogenic factors are re-



leased. AlFs induce DNA fragmentation in the cell nucle-
us (Susin et al., 1999). This shows how lipid peroxidation
and the resulting release of ROS/RNS as well as AlFs can
cause DNA damage.

iii) Impact of ROS/RNS on the DNA

Hyperoxide anion radicals (0,) that are generated dur-
ing respiration and formed by phagocytic cells are rel-
atively weak radicals whose potential for causing direct
damage to the DNA is rather limited (Brawn and Fridov-
ich, 1981; Imlay and Linn, 1988; Keyer, 1995). After all,
0, immediately reacts with protons and is dismutat-
ed into hydrogen peroxide (H,0,) and molecular oxygen
(0,), which, on the one hand, proceeds slowly and spon-
taneously and, on the other hand, more quickly by the
catalytic effect of superoxide dismutase (SOD) (Fridovi-
ch, 1975, 1995): 2 0, + 2 H+ — H,0, + 0,. The result-
ing hydrogen peroxide is then reduced (Fenton reaction)
by metal ions (Fe,+ or Cu+) so that hydroxyl ions (HO")
and hydroxyl radicals (HO") are formed: Fe,+/Cu+ + H,0,
— Fe,+/Cu,+ + OH- + OH". Hydroxyl radicals are highly
reactive and long-lasting (ca. 10-9 s), which is why they
react with almost all organic compounds and cause se-
vere damage (Pryor, 1986). Hydrogen peroxide is capable
of passing through cell membranes (Halliwell and Gut-
teridge, 1985) so that it can cause direct damage to the
DNA. The metal ion complexes present in the DNA (or
released by oxidative stress from transport proteins) re-
act with the hydrogen peroxide, resulting in the forma-
tion of highly reactive hydroxyl radicals directly at the
DNA and in the damage of the sugar-phosphate skele-
ton (Aruoma and Halliwell, 1998), which in the end caus-
es the sugar-phosphate skeleton to fragment, single and
double DNA strands to break, and bases to be modified
(Halliwell and Aruoma, 1991). This type of DNA dam-
age can also be caused by hydrogen peroxide (Demp-
le et al., 1986) and singlet oxygen (Epe, 1991). The most
frequent damage is the modification of DNA bases (Sies,
1991), whereby more than 100 different oxidative DNA
modifications are known (Epe, 1995). Since the base py-
ridine has the lowest oxidation potential of all bases of
the DNA (Huttermann, 1982), changes occur most fre-
quently in guanine (Nackerdien et al., 1992). In this proc-
ess, a hydroxyl radical bonds to the C8 atom of guanine
and forms 8-oxo-Gua (specifically: 7,8-dihydro-8-oxo-
guanine) (Halliwell and Aruoma, 1991). ROS also cause
changes in the methylation patterns of the DNA, which
can lead to changes in gene expression (epigenetic ef-
fects) (Cerda and Weitzman, 1997). Cells react to oxida-
tive damage of their DNA with an increased activation
of their antioxidant protective mechanisms and DNA re-
pair mechanisms. Single-strand DNA breaks are removed
by nucleotide excision repair (NER), DNA base damage
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Fig. 4: Absorption Strength of Saline and the Various
Concentrations of DNA Dissolved in It (7 mg/ml, 4.7 mg/
ml). It is obvious that the DNA solution shows a stron-
ger absorption than the solution alone. (Image: Edwards
et al., 1985, graph from original paper).

by base excision repair (BER) (Speit and Dennog, 2000).
The process of reverse transcription also plays an im-
portant role in DNA repair (Temin and Baltimore, 1972;
Temin, 1985; Varmus, 1987: Shin et al., 2004; Scholk-
mann, 2007).

If there are not enough antioxidants available or if the
rate of DNA damage exceeds the rate of repair, genetic
regulation processes or protein expression become im-
paired, leading to diverse pathogenic ramifications. Thus,
the likelihood of cancer formation increases (Trush and
Kensler, 1991; Wiseman and Halliwell, 1996) because the
processes of initiation and promotion of carcinogene-
sis are promoted by DNA damage mediated by ROS/RNS
(Totter, 1980; Goldstein et al., 1981; Guerrero et al., 1984;
Ames, 1989; Janssen et al., 1993; Takabe et al., 2001).
Oncogenes are also activated in this process (Shibuta-
ni et al., 1991; Cheng et al., 1992). Damage to the DNA
in mitochondria is particularly fatal (mtDNA, mitochon-
drial DNA) because mtDNA is ten times more susceptible
to oxidative stress than DNA in the cell nucleus (nDNA).
This has to do with the fact that mtDNA is not protect-
ed by histone proteins and does not possess any effec-
tive repair mechanism (Hruszkewycz and Bergtold, 1988;
Druzhyna et al., 2008). Mitochondria can be damaged so
severely by damage to their mtDNA that (i) the various
steps of respiration can no longer proceed as usual, but
even more ROS are generated and (i) the energy pro-
duction will fall below a critical threshold, as a result of
which the cell will die (apoptosis) (Kremer, 2002; Kuklin-
ski and van Lunteren, 2005). In case the mechanisms of
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Fig. 5: Dependence of Absorption Strength of Circular DNA (left graph) and Linear DNA (right graph) on the Frequency
of Microwave Radiation (Image: Edwards et al., 1985, graph from original paper).

apoptosis are blocked, the cell will become transformed
into a cancer cell (Kremer, 2002) and, at the same time,
its energy production process will be converted as well:
from an oxygen dependent ATP production in the mito-
chondria to a non-oxygen enzymatic ATP production in
the cell plasma (Warburg et al., 1924; Warburg, 1956;
Gatenby and Gillies, 2004). This physiological switch of
energy production is a counterregulation by the cell be-
cause during anaerobic glycolysis far fewer ROS/RNS
are generated and, thus, the oxidative stress situation is
defused (Brand and Hermfiess, 1997; Kremer, 2002). In
healthy cells, energy production is also switched peri-
odically (during late-stage cell division) in order to pro-
tect exposed chromosomes from ROS/RNS. This reaction
is requlated by the mitochondrial permeability transition
pore whose activity, in turn, is controlled by NO and 02~
(Kremer, 2002). mtDNA damage mediated by ROS/RNS
plays a significant role in the formation of cancer (Carew
and Huang, 2002; Copeland et al., 2002). The decisive
factor of whether a cell is transformed into a cancer cell
depends on the redox status of the mitochondria or the
mitochondrial membrane potential, respectively (Chen,
1988; Kremer, 2002). This fact explains the observation
that cells may also be transformed into cancer cells when
the DNA of the nucleus (nDNA) is not damaged (Lijin-
sky, 1973, 1992; Weaver and Gilbert, 2004; Maffini et al.,
2004). Why an increased ROS/RNS production has an ad-
verse health impact can then be easily understood: The
resulting damage to proteins, lipids, and the DNA lead to
adverse health effects, which may cause cancer and de-
generative diseases.

While the association between ROS/RNS and their ef-
fects on health are thus resolved, the crucial question

how RF-EMFs impact ROS/RNS processes still remains.
There is much to be said for finding relevant explana-
tions in the realm of physical effect mechanisms based
on quantum mechanical/physicochemical models and
the physics of non-linear as well as non-equilibrium sys-
tems (Frohlich, 1968, 1982; Popp and StrauB3, 1979; Popp,
1984, 200 6; Edwards et al., 1985; Adey, 1993; Scaiano
et al., 1994; Kaiser, 1995; Ho, 1995; Brocklehurst and
McLauchlan, 1996; Galvanovskis and Sandblom, 1997;
Scott, 1999; Adair, 1999, 2002; Hyland, 2000, 2008;
Panagopoulos et al., 2000, 2002; Binhi and Savin, 2002;
Pokorny, 2004; Warnke, 2004a, 2004b, 2005; Binhi and
Rubin, 2007; Warnke, 2008). The research by Edwards et
al. shall serve as an example. Based on the fact that wa-
ter strongly absorbs RF-EMFs in the microwave range,
this research team investigated how the absorption ca-
pacity of water is changed when small amounts of isolat-
ed DNA of E. coli are added. Surprisingly, it was observed
that the absorption increases depended on the RF-EMF
frequency (Swicord and Davis, 1982; Swicord and Davis,
1983) (compare figure 4). Further studies directly inves-
tigating the DNA showed that the absorption strength
depends on the length of the DNA fragments and the
DNA conformation (linear, circular). For example, circu-
lar DNA with a length of 2740 base pairs (bp) caused
absorption maxima at 2.55, 4.00, 6.00, and 8.75 GHz. A
solution of linear DNA with a length of 948-1792 bp
showed absorption maxima at around 2.65, 4.10, and 5.6
GHz (compare figure 5). These frequency-dependent ab-
sorption maxima of the DNA, the research team explains
with resonance coupling between the microwave field
and the oscillation modes of the DNA (Edwards et al.,
1985). Experiments with static magnetic fields of varying



field strength showed that magnetic fields increase the
half-life of free radicals or ROS/RNS (Batchelor et al.,
1992; Harkins and Grissom, 1994; Roy et al., 1995; Sca-
iano et al., 1995a, 1995b; Santana et al., 1996; Suri et al.,
1996; Zmyslony and Jajte, 1998; Warnke, 2008), which
is associated with an increased probability of pathogen-
ic oxidative processes. Unfortunately, there are only a
very few studies available today that investigate the im-
pact of RF-EMFs on free radicals or ROS/RNS in biologi-
cal systems. The studies available to date, however, dem-
onstrate already that:

1. Human exposure to 900 MHz for 4 h leads to an in-
crease in lipid peroxidation in the plasma and a decrease
in antioxidants (SOD, GSH-Px, catalase) in erythrocytes
(Moustafa et al., 2001); 2. Rats exposed to 900 MHz
RF-EMFs (SAR: 0.52 W/kg, 20 min/day, 7 days/week, 1
month) showed increased malondialdehyde (MDA) val-
ues (MDA: marker for lipid peroxidation) in their brains
(Dasdag, 2004), which has been confirmed by another
study (Ilhan, 2004); 3. An increased level of ROS in rat
lymphocytes can be shown when the rats are exposed
with 930 MHz RF-EMFs (SAR: 1.5 W/kg) for 5 or 15 min
(Zmyslony, 2004); 4. The kidney tissue of exposed rats
(900 MHz, 30 min/day, 1 month, SAR: 4 W/kg) shows an
increased level of ROS and a decreased level of antioxi-
dant enzymes (Ozguner, 2005); 5. Brain tissue of pigs ex-
posed to GSM mobile phone signals (890-915 MHz, 12 h/
day, 30 days) shows an increased level of MDA and a de-

3 Summary and Outlook

As is shown above, there are many studies that prove
that the exposure of living organisms to low-level RF-
EMFs may lead to DNA and chromosome damage. The
genotoxic effect depends on many variables (e.g. fre-
quency, dose, modulation, cell type, cell density, polari-
zation, latency period), which require highly sophisticat-
ed research methods to investigate. Seemingly conflict-
ing study results are traced back to the fact that even the
smallest variation in one of these variables can lead to a
completely different behavior of the system under study.

As to the effect mechanism of RF-EMF induced genoto-
xic effects, two of the three aspects of the cause-effect
chain of events (physical impact — biological impact —
health impact) are resolved. Thus, oxidative/nitrosative
stress is the biological consequence of an increased pro-
duction of reactive oxygen species (ROS) and reactive ni-
trogen species (RNS) while at the same time antioxidant
protective mechanisms are reduced all of which, in turn,
may trigger pathogenic processes such as neurodegen-
erative diseases (health impact). Regarding the physical
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creased level of GSH (glutathione) (Meral, 2007); 6. Ex-
posed human monocytes and lymphocytes (GSM signal,
1.8 GHz, 2 W/kg, 30 or 45 min) show higher levels of ROS
than non-exposed ones (Lantow et al., 2006).

It is also highly significant that researchers discovered
that an exposure of Hela and Rat2 cells with RF-EMFs
(800, 865, and 950 MHz, 0.005-0.3 mW/cm2) leads to
an immediate activation of the cell membrane compo-
nent NADH oxidase, which causes an increased produc-
tion of ROS (Friedman et al., 2007). As a result, the MPA
kinase signaling cascade is activated, which among oth-
er things is involved in the regulation of cell differentia-
tion, apoptosis, and cell growth (Pearson and Robinson,
2001; Seger and Krebs, 1995). That an EMF exposure also
results in increased NO synthesis could be demonstrat-
ed in several studies (Miura et al., 1993; Seaman et al.,
1999; Diniz et al., 2002; Hirohisa et al., 2006: Schnoke
and Midura, 2007; Fitzsimmons et al., 2008). These re-
sults are exceptional in that a disturbance of the NO sys-
tem in a given organism may not only lead to nitrosative
stress—followed by DNA damage (Burney et al, 1999)—,
but may also have impacts on major regulation processes.
An increased synthesis of NO, for example, increases the
permeability of the blood-brain barrier (Mayhan, 1996,
2000; Mayhan and Didion, 1999; Yamauchi et al., 2007),
which encourages the formation of neurodegenerative
diseases (James, 1992; Khan, 2006; Kuklinski, 2006).

effects caused by RF-EMF exposure, there are current-
ly various models of explanation that explain the ob-
served effects by direct impacts on (i) the DNA or on (II)
the half-life of radicals, respectively. It is very important
that further research looks into this aspect of the cause-
effect chain so that a uniform model of the effect mech-
anism can be found.

In view of the well-documented effects of DNA and chro-
mosome damage caused by low-level RF-EMFs, it is im-
perative that RF electromagnetic fields utilized in wire-
less communication technologies are optimized in such
a way that those frequencies, modulations, and inten-
sity levels are selected which minimize potential path-
ogenic effects. This approach is of utmost importance
because the parameters selected for RF electromagnetic
fields currently in use do not take those considerations
into account and are not optimized to trigger as few bi-
ological effects as possible. As was shown by the most
recent research (Yao et al., 2008), the risk could probably
already be minimized by, for example, the superposition
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of additional electromagnetic noise in the form of a fluc-
tuating magnetic field (2 uT, 30-90 Hz, white noise) be-
cause, in this experiment, it was demonstrated that the
latter prevented the formation of DNA and chromosome
damage. Although the impact of an RF-EMF exposure on
the DNA/chromosomes plays a crucial role in the health
impact of this type of radi-
ation, it is important to re-
alize that the described ge-

As long as wireless communication technologies are
not switched to non-pathogenic field parameters,

notoxic effects represent only a single aspect of the ef-
fects caused by RF-EMFs in living systems. A multitude of
other effects is also documented, among others, impacts
on ATP synthesis (Blank and Soo, 1993, 1996, 2001, Blank
2005; Kuzmanova et al., 1994) and gene expression (Lup-
ke et al., 2006; Nylund and Leszczynski, 2006; Zhao et
al., 2007; Leszczynski, 2007;
Karinen et al., 2008).

everybody is urgently advised to avoid using mobile
phones, Wi-Fi networks for prolonged periods,
and to avoid spending time in the vicinity of
mobile phone base stations.
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The MOPHORAD Project

Possible Health Effects of Mobile Phone Radiation in
Children and Youth: The MOPHORAD Project

Franz Adlkofer

1. EU Grant Application

The Munich-based VERUM Foundation for Behaviour
and Environment organized and coordinated the REFLEX
project from 2000 to 2004. In February 2008, it submit-
ted—together with nine international partners (Switzer-
land 3, Germany 1, Austria 1, Finland 1, Spain 1, Isra-
el 1, China 1)—a grant application for a follow-up re-
search project (MOPHORAD = Mobile Phone Radiation)
to the EU Commission, requesting its support. The cost
of this project is estimated to be around 4.7 million euro,
of which 1.2 million euro can be put up by the research

2. Project Summary

In spite of decade-long research efforts, there is still
uncertainty about the nature and extent of possible
health risks caused by radiofrequency electromagnetic
fields (RF-EMF). With the rapidly growing use of mobile
phones by children and adolescents, the respective con-
cerns are also increasing. Epidemiological research data
on the long-term use of mobile phones indicate an in-
creased incidence of brain tumors while experimental
studies demonstrate biological RF-EMF effects that may
be relevant to human health. This raises the question of
whether epidemiological and experimental research re-
sults can be reconciled with each other. If electromag-
netic fields (EMF) accelerated cell aging, which would re-
sult in the early onset of age-related diseases like cancer
and Alzheimer's, this would hold true.

MOPHORAD, an interdisciplinary research project, is ded-
icated to investigating potential short- and long-term
effects of mobile phone radiation on neuronal tissue and
its functions, especially in children and adolescents. For
these experiments, human, animal, and cell models will
be used. The research project is subdivided into seven
work packages: 1) Application of numerical and experi-

partners. Despite an excellent evaluation by the interna-
tional reviewers of the EU Commission, the project fund-
ing was not granted. One of the main reasons for this de-
cision may be attributed to the fact that the timing of
the project review coincided with the beginning of the
"Vienna Scandal’” The research results of the Vienna re-
search group, which has been falsely accused of fraud,
form an important, though not crucial, basis for the re-
search grant application.

mental methods to gain a comprehensive exposure anal-
ysis of mobile phone radiation in human tissue depend-
ing on anatomy and age; 2) Application of current ge-
nomic and proteomic methods to study the effect of mo-
bile phone radiation on gene and protein expression, on
protein structure and activity, as well as on gene integ-
rity in adolescent and adult volunteers; 3) Investigation
of cellular, molecular, morphological, and functional ef-
fects of mobile phone radiation on the brains of long-
term exposed rats of different ages; 4) Characterization
of genotoxic and enzymatic reactions in human cells af-
ter mobile phone radiation exposure in relation to the
donor's age; 5) Examining whether there is a causal rela-
tionship between short- and long-term exposures to mo-
bile phone radiation and their effects on genetic stability,
gene expression, and intracellular signal transduction, all
this with the objective, to clarify the mechanisms these
radiation effects are based on and to reveal the mark-
ers responsible for the tissue defects induced by mobile
phone radiation. The sixth work package provides the ex-
posure chambers and oversees the technical quality con-
trol while the seventh work package is responsible for the
project management.



3. Background of the Research Project

Following the introduction of mobile phones, the expo-
sure of the general public to EMFs has greatly increased
over the past 15 years. In close proximity to the mo-
bile handset, its antenna emits amplitude modulated RF-
EMFs and the circuitry supplying it with power gives off
extremely low frequency electromagnetic fields (ELF-
EMF). Since wireless communication among children and
adolescents has greatly increased over the past years, and
since a growing organism may be particularly suscepti-
ble to health implications due to long-term exposures,
the concerns about an increased risk of additional health
problems in this population group have also continued to
grow-and rightly so.

As a consequence of the fact that a mobile phone is held
next to the brain when in use, the inevitable question
arises as to whether the still developing central nervous
system could be affected in such a way that neurological
damage may occur. Data from epidemiological studies
indicate that brain tumors may occur more often in users
who use a mobile phone for over 10 or more years. Due
to the rapidly changing technologies and their applica-

4. Research Project Goal

MOPHORAD is dedicated to studying the impact of UMTS
and ELF-EMF on the central nervous system and tissue
homeostasis (self-regulation). In interdisciplinary coop-
eration by 10 research groups from seven countries, cel-
lular, molecular, and functional aspects relevant to the
risk assessment shall be investigated. The research project
is designed to help solve fundamental problems that are
important for risk assessment. Currently, this task repre-
sents a great challenge to public health policy because
of public pressure. Accordingly, the reaction of cells
and organs of different origins and ages is studied af-
ter UMTS exposure in vivo and in vitro. The biological

5. Expected Results of the Research Project

MOPHORAD is a project with a multifaceted and multi-
disciplinary research approach that is designed to help
solve a series of questions about the possible health haz-
ards of mobile phone radiation. Its main goal is to gen-
erate results that provide information about whether it
is plausible to assume a health risk especially in chil-
dren and adolescents but also adults. The research project
is not only meant to considerably improve our current
knowledge base in the area of in vitro research, but the
schedule of planned activities goes far beyond that:

The MOPHORAD Project

tions, and due to the long latency period until the onset
of chronic diseases, results from epidemiological studies
cannot reliably prove any such association—at least not
for as long as the fundamental mechanisms that would
explain the dose-effect relationship are unknown. The
results of experimental studies show that EMFs can in-
duce DNA damage, impact gene expression, change the
structure and activity of proteins, form oxygen radicals,
and affect intracellular signal transduction.

Even though doubts continue to be expressed about
some of these observations, it can hardly be disputed
that, after EMF exposure, cells show molecular charac-
teristics that are observed in premature aging or senes-
cence. Under these circumstances, another question aris-
es: Can the available epidemiological and experimental
study results be reconciled with each other? The assump-
tion that EMFs accelerate the aging of cells would im-
plicate that the early onset of age-related diseases such
as neurodegenerative diseases and cancer are to be ex-
pected.

consequences are shown at the molecular and functional
level in relation to their developmental stage with spe-
cial attention to brain cells. The results will provide new
insights into the possible differences of EMF susceptibil-
ity in children, adolescents, and adults. The information
gained from human, animal, and laboratory studies will
be used to generate hypotheses and to test in what way
the demonstrated molecular mechanisms explain the
EMF induced effects. The clarification and characteriza-
tion of cell processes will, in all likelihood, lead to iden-
tifying biomarkers, which are urgently needed for con-
ducting and evaluating future epidemiological studies.

® The research project is designed in such a way that
for children and adolescents using mobile phones
biological responses relevant to the central nervous
system are collected, which may contribute to the
formation of brain tumors or neurodegenerative dis-
eases later in life.

® The research project is designed in such a way that
stress responses (i.e. oxidative stress, defects in sig-
nal transduction, defects in DNA repair, etc.) are
monitored, which play an important role in the for-
mation of neurodegenerative diseases and cancer
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when occurring already at a young age. Several ep-
idemiological studies about long-term users of mo-
bile phones do indicate such a risk.

® The research project is designed in such a way that
it can determine whether cytogenetic, cellular, and
molecular findings—which raise the suspicion that
mobile phone radiation may contribute to acceler-
ating the aging process (DNA damage, formation of
oxygen radicals, modification of gene expression and
intracellular signal transduction)—are sufficiently
verified and, as a result, may justifiably be associat-
ed with age-related diseases like neurodegenerative

6. Impacts of the Research Project

The duration of the MOPHORAD project is scheduled for
four years. Its successful implementation will answer the
question of whether mobile phone radiation poses a po-
tential health risk for children and adolescents but also
for adults. The main goal is to clarify whether RF-EMFs
and pulsed magnetic fields can trigger biological effects
in the central nervous system at a functional, cellular,
and molecular level that are relevant to disease forma-
tion or individual symptoms. We assume that MOPHO-
RAD will provide us with valuable insights into the inter-
action between RF-EMF exposures and the human body.
This knowledge is essential both for risk assessment as
well as for risk reduction or risk avoidance when devel-
oping future wireless technologies. All in all, MOPHORAD
will expand our knowledge through innovative research;
and what is more, the project will greatly contribute to
clarifying a public issue with far-reaching consequences.

Innovation: By collecting and taking into account data
on age-related anatomical, morphological, and dielectric
characteristics that determine the penetration of sensi-
tive tissues such as in the brain or bone marrow, the dosi-
metric evaluation of the radiation exposure in children
and adolescents can be improved. It will provide a foun-
dation for new safety standards in telecommunications.
Identifying changes that are observed at a molecular lev-
el after RF-EMF exposure will lead to markers that can
be used for estimating the biologically effective radia-
tion dose. This type of markers is urgently needed for a
reliable assessment of epidemiological data. Animal ex-
periments in combination with human studies will an-
swer the question of whether RF-EMF exposure causes
DNA damage and premature cell aging as a result of re-
leasing radicals and abnormal signal transduction, which,
in turn, impair the proper maintenance and function of
especially the nervous system. The standard of in vitro
testing for isolated cell systems, especially for cells of
the central nervous system, will be greatly improved so
that the newly developed testing systems can be used

diseases or cancer.

® |n summary, the research consortium studies UMTS
impacts on tissue homeostasis whereby the above-
mentioned consequences would result from the ex-
pected results. In view of the sensitivity of the
methods used, the findings of the research project—
whether positive ones, in case health relevant ef-
fects and their mechanisms of formation are discov-
ered, or negative ones—will make it possible to base
the development of relevant and urgently needed
health recommendations on a scientific footing.

for compatibility studies prior to the introduction of new
wireless technologies. Taken as a whole, the results of
the suggested studies will help to recognize the necessi-
ty for precautionary measures. Thus, it should be possible
to avoid potential long-term health consequences from
mobile phone radiation in the general population of Eu-
rope, and in particular in children and adolescents with
a high life expectancy. What really matters here is that
these results—in contrast to those from epidemiologi-
cal research—could be available within just a few years.

Contribution to Clarifying a Public Issue: Mobile phones
are an integral part of any modern society. This applies
even though public concerns regarding the safety of this
technology are rather strong. The reason for this uncer-
tainty lies in the fact that scientific risk assessment lags
hopelessly behind technical progress, which has been
made easier than ever by the official line of risk com-
munication that propagates reassurances of safety. There
is only one solution at this point: We have to search for
and rule out RF-EMF induced biological effects that may
cause health effects in humans and, thus, may also con-
tribute to the formation of chronic diseases like cancer
or neurodegenerative diseases.

MOPHORAD has the potential to show the way for this
particular strategy. Should the testing methods used lead
to results that indicate potential health risks especially
for children and adolescents, it can be assumed that the
knowledge gained by this research will provide a reli-
able foundation for scientifically verifiable health poli-
cies as well as the prerequisites for the development of
safe wireless technologies. If we wish to eliminate the
possibility of epidemiological research proving beyond
any doubt that those health risks we only worry about
currently are real some decades down the road, then we
must find a solution to the pressing problems now. There
is not much time left.
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Self-Help in a Time of Systematic Mental Corruption

Karl Richter

Summary

The following documentary account of the controversy surrounding the results of the Reflex Study and its
findings of the still greater genetic toxicity of UMTS radiation reveals not that any fraud has to date been
proven, but rather that scholars seeking the truth, and the truth itself, have been handled in a very question-
able manner. The entire affair clearly served the endeavours of the mobile phone industry to contradict - in

a scientifically unusual manner - increasingly reliable findings concerning the particular dangers of UMTS
radiation. With the example of Prof. Alexander Lerchl - at once the initiator of the affair and a leading
German "radiation protector” and political advisor - a standard of “radiation protection” will be documented
that ignores significant international findings, that is permanently occupied with the confirmation of accepted
levels and the minimising of potential danger and that finds nothing unusual about advocating antennas for
the roofs of kindergartens and schools. An alliance of political interests, capital and such "experts" as Prof.
Lerchl has laid claim to the right to define the truth as well as the tolerability of human health not according
to the available findings of scientific research, but rather from the perspective of economic opportunity. This
alliance is seeking with increasing arrogance to impose this perspective on others. The present account comes
to the frank conclusion that effective protection from the effects of electro magnetic fields is not presently
to be found with the government, but in opposition to the government's conception of public health and
environmental protection and, furthermore, that such protection may best be realized in projects of self-help.

1 Mobile Telephone Research and Mobile Telephone Intrigues — A Documentary

Record of a Scandal

1.1 Background

The sale of UMTS licenses earned the German govern-
ment 100 billion DM, but also made it the purchaser of
UMTS technology. In this process, technological and fi-
nancial advantages were considered; research into the
risks, however, was left to the future - a dangerous
course of events still prevalent in the auction of new ra-
dio frequency technology.

Since then, the particular risks of UMTS technology have
become increasingly more apparent. In the course of
negotiations between industry and the government, it
would appear that matters pertaining to the health of
the population and environment were also decided. It
may appear understandable that both sides should allow
suitable "experts” to certify the harmlessness of UMTS
radiation. And yet, the articles in this brochure indicate
that this is anything but a responsible approach.

The discrepancy between the state of scientific knowl-
edge and the minimisation of risk by both industry and
the government has been apparent for some time, as the
following chronology of events indicates:

® |n 2003, a study commissioned by three Dutch de-
partments of government (TNO Study) confirmed
tinnitus, head-aches and nausea, among others, as
possible immediate effects of the new technology.

® |n 2005, a Swedish-Russian research team comprised
of I. Belyaev, E. Markova and other scientists re-
vealed that UMTS microwave radiation could have a
significantly greater cell-damaging biological effect
than GSM radiation because of the nature of the
signal it emits.

® |n 2006, Professors H.W. Riidiger and F. Adlkofer
confirmed the veracity of such comparisons with the
finding that UMTS radiation, even at a rate of inten-
sity reduced by a factor of ten (SAR), is as genotoxic
as GSM radiation according to the Reflex Study.

® |n 2008, a study by the Fraunhofer Institute for Tox-
icology and Experimental Medicine in Hannover
documented the tumor causing effects of UMTS on
mice.

Why studies which have found nothing are unable to re-
fute well documented risks is repeatedly shown in the
articles in this brochure. This applies doubly where sup-
posed “replications” are not intended to find anything.
After the release of the Dutch TNO Study, the mobile
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telephone industry commissioned a UMTS Study by the
ETH Zurich, but changed the project design (in the selec-
tion of test persons, among other things) in such a way
that different results had to emerge. In December 2006,
as Prof. Adlkofer presented the German Federal Ministry
of the Environment with the results of the new UMTS
Study, Prof. Alexander Lerchl of the private Jacobs Uni-
versity Bremen felt himself compelled for the first time
to invalidate the thesis of particular UMTS risks with his
own experiments on mice. Furthermore, as Prof. Adlkof-
er sought to continue and to verify UMTS research in an
international context, Prof. Lerchl attempted to reestab-
lish trust in UMTS technology by other means.

1.2 The Documentary Record: Part |

The UMTS Study by Professors Rudiger, Adlkofer and
their colleagues, who had demonstrated the increased
potential for risk of UMTS radiation, has been available
in a scholarly journal since the beginning of 2008." On
February 25, 2008, Prof. Adlkofer submitted a proposal
to the EU which would verify on an international basis
previous, fundamental findings according to the - once
again improved - format of the Reflex Study and which
would transfer them from the test tube to humans. In the
interests of health protection, the project offered the op-
portunity to provide dependable clarification as to how
biologically active UMTS radiation actually is - an impor-
tant finding for public health, though potentially dan-
gerous for mobile telephone policy as it is now practiced.

Accusations that the disquieting findings were fraudu-
lent were intended to achieve four results:

1. to cast doubts upon the reputations of the relevant
researchers;

2. to alleviate the contradiction between the minimis-
ing of risk by the German Mobile Telecommunica-
tion Research Programme and the state of interna-
tional research;

3. to question the legitimacy of an EU application
which is dangerous to industrial, government and
personal interests;

4. if possible, to "dispose” of the Reflex Study of 2005.

The first stage of this process, including the opposing
claims of Professors Riidiger and Adlkofer, is by now well
documented; thus, a short summary here will suffice.?
Once again, Alexander Lerchl was clearly the instigator
of the campaign. Most certainly after a confidential
vote (for which there is strong evidence), he wrote first
the Rector of the university and then the editors of two
scholarly journals and claimed that the data of the two
studies concerning genotoxicity from GSM and UMTS ra-
diation had been falsified.

Indeed, in May 2008 Prof. Riidiger's successor reported to
the Rectorate of the Medical University of Vienna that a
laboratory assistant in occupational medicine had falsi-
fied data. The assistant, who had worked in the labora-
tory of occupational medicine for close to 10 years and
who was acknowledged as highly qualified, admitted to
instances of carelessness that were dated to April 2008.
She emphasised, however, that these instances had ab-
solutely nothing to do with the earlier projects to which
she had contributed.

Nonetheless, against the protestations of the labora-
tory assistant and without consulting her previous su-
pervisor, Prof. H. W. Riidiger, or even reviewing the raw
data of the studies themselves, a three-member univer-
sity Council for Scientific Ethics came to the conclusion
that publications to which the assistant had contribut-
ed would have to be withdrawn due to the suspicion of
data manipulation. Admitedly, this was specifically re-
quested only for the two studies concerning the effects
of mobile telephone radiation, GSM and UMTS. Six oth-
er studies to which the assistant had contributed have
remained unaffected for the time being. Prof. Riidiger's
objection that the results were legitimately obtained
and confirmed elsewhere numerous times was met by
the Rector of the University with the argument that Prof.
Riidiger was to accept the vote of an independent Coun-
cil for Scientific Ethics and to withdraw the results of
the UMTS Study published in 2008 and those of the Re-
flex Study of 2005. Unexpectedly, however, two days lat-
er it emerged that the Chairperson of the three-mem-
ber Council for Scientific Ethics established by the Rec-
tor was employed as a lawyer for a company of the mo-
bile telephone industry. Regardless of the fact that oth-
ers considered the independence of the commission ir-
reparably compromised, the Rector of the University -
without Profs. Riidiger and Adlkofer - issued a press re-
lease which, in reference to a confession of wrongdoing
that was never given, raised the suspicion that the stud-
ies concerning the genetic effects of mobile telephone
fields had been falsified.

The Spiegel editor Manfred Dworschak immediately an-
nounced to the public that "two much discussed stud-
ies have become practically worthless after a confession
of wrongdoing:"

1 "Radiofrequency electromagnetic fields (UMTS 1950 MHz) induce ge-
notoxic effects in vitro in human fibroblasts, but not in lymphocytes,’
International Archives of Occupational and Environmental Health 81
(2008): 755-67.

2 www.diagnose-funk.ch/gesundheit/00000097f40ae 101b/033ea29
ab01004701.html

3 Manfred Dworschak, “Beim Tricksen ertappt” (“Caught Cheating”),
Der Spiegel 2008, No. 22. Also reported in Spiegel online from 26
May 2008.
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Despite these developments, the accused nonetheless
managed to have the commission renew negotiations
under a new and neutral Chairperson. Given the weak
case, about which the instigators were also aware, the
Rector sought to salvage a compromise before a meet-
ing of the commission. This compromise was more con-
cerned with “saving face" than uncovering the truth: the
Reflex Study was to remain unaffected. In response, Prof.
H.W. Ridiger was to declare himself prepared to distance
himself from the UMTS Study because of mistakes which,
for formal reasons, could not be excluded with certainty.

Hardly had H.W. Ridiger agreed to this dubious horse-
trading when the Rector renewed in full scope the old
claims of fraud in a public statement. Prof. Riidiger de-
fended himself and in his response made clear that the
compromise was arrived at under pressures which those
privy to the events frankly characterized as “extortion-
ist” The Spiegel, however, once again hastened to bring
the tidings of the confirmed fraud to the public with a
sensational story, The Darling of the Professor.* Man-
fred Dworschak served the mobile telephone industry yet
again with a form of partisan, tendentious journalism
which in effect limited reporting to the self-representa-
tion of the Viennese Rectorate.

The extent to which the versions of the facts diverge is
revealed when the Rector's more recent statements are
compared with those of Profs. Rlidiger and Adlkofer — as
the following selections will indicate.

From the Press Release of the Rector of the Medical
University of Vienna on July 29, 2008

“Prof. Hugo Riidiger withdraws obviously incorrect
study concerning mobile telephone radiation:

The corresponding author admits mistakes and with-
draws the study which appeared earlier this year.

Vienna (OTS) - Following a hearing before the Coun-
cil for Scientific Ethics (a body established four years
ago at the Medical University of Vienna to assess cas-
es of scientific misconduct), Dr. Hugo Riidiger, the
former Head of the Division of Occupational Medicine
and since 2007 retired as Professor Emiritus, withdrew
at least one of two disputed publications - one pub-
lished in March of this year - concerning the alleged
DNA damaging effect of mobile telephone radiation.
Suspicion that the data published there had been ma-
nipulated was reported in a release from the Medical
University of Vienna on May 23, 2008.

4 Manfred Dworschak, Die Favoritin des Professors, in: Der Spiegel
2008 / No. 35, pp. 148-150.
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In the wake of further investigations conducted by the
Council, it has been established that the employee who
conducted the experiments had known the blinding
code since August 2005. [...] As previously reported,
the said employee was commissioned to conduct test
trials in the context of an internal quality control in
April of this year which were also used in both pub-
lications; she also supplied data without first under-
taking microscopic examinations and relevant evalua-
tions. Upon being found guilty of misconduct, she im-
mediately confessed and immediately terminated her
employment with the Medical Univesity of Vienna. [..]

The Rector of the Medical University of Vienna there-
upon informed the editors of the two journals where
the studies had appeared that, with high probability,
the said publications were based on scientific miscon-
duct.

The Rector of the Medical University of Vienna now
sees the case as closed: 'We responded quickly and de-
cisively, which is what we owe the reputation of our
university, its researchers, teachers and students. Meth-
ods which do not comply with the scholarly standards
and ethos of proper science are not to be tolerated. |
am very pleased that Prof. Riidiger has also shown un-

derstanding:

(1) E Diem, C Schwarz, F Adlkofer, O Jahn, HW Riidiger (2005):
Non-thermal DNA breakage by mobile-phone radiation (1800
MHz) inhuman fibroblasts and in GFSH R17 rat granulosa cells
in vitro. Mutation Research 583, 178-183. C Schwarz, E Kra-
tochvil, A Pilger, N Kuster, F Adlkofer, HW Riidiger (2008) Ra-
diofrequency electromagnetic fields (UMTS, 1950 MHz) induce
genotoxic effects in vitro in human fibroblasts but not in lym-
phocytes. International Archives of Occupational and Environ-
mental Health 81, 755-767."

Concluding synopsis from the statement by Profes-
sor H.W. Riidiger

“That the Rector should ignore the compromise he
himself had previously lauded and with a second press
release on July 29, 2008 confirm the validity of his first
one from May 23, 2008 speaks for itself. In particular,
the following points must be properly clarified:

1. My mobile telephone study was not withdrawn
because it was 'obviously incorrect’ but for purely
formal reasons.

2. The withdrawal was the result of an internal
agreement (compromise) to which the Rector had
agreed and which he is no longer honouring.

3. The studies which have been on-going for months
did not lead to findings which prove the falsifi-
cation of published data. A written request from
June 3, 2008 by the Editor-in-Chief of the Inter-
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In the course of further verifications, the suspicion pub-
licly expressed by the Rector of the Medical University
of Vienna on May 231, 2008 that publications regard-
ing genotoxic effects of mobile telephone radiation had
been falsified could not be proven in either of the stud-
ies. Regardless of this fact, the Rector intensified the
hunt for possible fraud and demanded “the withdraw-
al of all other publications which included the same test
procedures by the same employee and then to advise the
responsible editors to retract these publications as well

After review of the confidential minutes from the pro-
tocol which documents the progress and findings of the
second meeting of the Council for Scientific Ethics, Prof.
Adlkofer summarized the history of the scandal from its
beginnings to the present in a press release of Septem-
ber 8th:




A few months ago the Rector of MUV claimed solely
on the basis of suspicions and misleading information,
which came among others from Alexander Lerchl, that
two important studies on possible genotoxic effects of
mobile phone radiation from the Division of Occupa-
tional Health in his university have been fabricated. By
demanding from the authors and the editors of the sci-
entific journals where the studies had been published
the retraction of both, he followed the recommenda-
tion of his Council of Ethics in Science. But surprising-
ly it turned out that the composition of this Council
did not even stick to ethical principles of the MUV in
so far as its chairman was a representative of the Aus-
trian telecommunication industry!

After the disclosure of this scandal another meeting of
the Council was fixed, this time with a neutral chair-
man. The minutes of this meeting which are treated as
a secret document not foreseen for publication, but
which we could view being co-author of the published
studies, show convincingly that the allegations against
the concerned research team are with a high probabili-
ty unfounded. Remaining uncertainties could be easily
clarified if this is actually wanted. But what does the
Rector do? Regardless of the content of the minutes
he repeats his allegations in public announcements.
These accusations were considered important enough
to be dealt with in major journals like Science, and Der
Spiegel brought them out into the open in a sensa-
tional presentation.

On his homepage the Rector of the MUV comments
on science and truth in general and in particular in
the field of mobile phone radiation research. Following
his understanding, he considers it obviously justified to
destroy scientific results obtained in many years of re-
search as well as reputation of the involved research-
ers, based solely on his suspicion of wrong-doing, al-
though none of his allegations is proven yet. A cam-
paign like this, although not new in mobile phone ra-
diation research, contradicts all demands on scientific
and journalistic honesty. Even worse, the denial of pos-
sible risks to the health of people due to mobile phone
radiation which are well documented decisively con-
tradicts the mission of any medical university!

At present, one can only speculate on the background
of these activities which inevitably lead to the destruc-
tion of scientific data and aim at the manipulation of
the public opinion. Doing so, one can try to find an
explanation on the basis of available hints. The con-
sequence of getting the Vienna research results out of
the scientific literature would be that one important
reason speaking against the irresponsible DMF state-
ment and the claimed reliability of the current safety
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limits would at least be weakened, if not removed at
all. And if the planned continuation of research on the
same topics as followed in Vienna could be prevented
for some years, the telecommunication industry would
have no reason to complain.

The VERUM Foundation which organized and coordi-
nated the largely EU-funded REFLEX project (QLK4-
CT-1999-01574) running from 2000 to 2004, did in the
meantime submit a grant application for a follow-up
research project including 9 international partners. The
REFLEX project with a considerable contribution by the
Vienna team showed that mobile radiation can alter
the structure and function of genes in isolated human
cells. With the new project it is intended to find out if
similar alterations in cells can be found also in humans,
and especially in children and adolescents. Should that
be the case, there would be a strong indication that
mobile phone radiation is a health risk for man, al-
though the extent of it would still lie in the dark.

The follow-up project received an excellent evaluation
by the reviewers of the EU Commission but still has
not been funded yet. How far the events in Vienna did
influence the Commission to hesitate can hardly be
found out. But once more the question arises who will
profit most from preventing this kind of research and
with it the further clarification of possible health risks
due to mobile phone radiation. Of course, not Alexan-
der Lerchl from the private Jacobs University Bremen
who enjoys the special support of the telecommunica-
tion industry and not the actors in Vienna and Ham-
burg who support him. It is the telecommunication in-
dustry that obviously makes use of willing straw men.
That truthfulness and reliability in the science of mo-
bile phone radiation research must not be hindered in
this way, for that we have to take care now.

Prof. Dr. Med. Franz Adlkofer"”

It is quite apparent that the Rector was not in agree-
ment with the results of the meeting of the three-mem-
ber ethics council he had appointed or the protocol of
the new - and now actually neutral - Chairperson. Ac-
cording to his office, he has the right in such situations
to place himself above the protocol and to act at his own
discretion - a right he has made plentiful use of. At the
cost of the truth and against the practice of all demo-
cratic countries regarding treatment of the accused, with
his decision to hold the protocol in confidentiality, he has
suppressed not only the truth but also the objectifying
and protective function of public disclosure.
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1.4 Assessment

For various reasons, the agreed upon compromise be-
tween the Rector of the Medical University, Prof. Wolf-
gang Schiitz, and the recently retired Prof. Hugo W. Rii-
diger was "rotten". Questions of scientific truth are not
decided by compromise, and certainly not before the
meeting which is supposed to clarify the truth. The de-
sire to save face and consideration of business interests
dominated over the responsibility of medicine and sci-
ence for the health of people. The manner in which the
Rector of the Medical University of Vienna ignored his
own agreed upon compromise, and the protocol of the
ethics council which considered the case, was not only
rotten, but irresponsible and slanderous. Ultimately, Prof.
Riidiger committed a terrible mistake when, for “formal”
reasons, he agreed to a compromise with his Rector, a
man who, on the basis of subsequent experience, ought
not to have been trusted and who transformed the com-
promise into an admission of guilt.

The dissemination of falsities, the refusal to disclose the
protocol as well as the willingness to damage uninvolved
third parties render claims to a rigorous pursuit of the
truth unreliable and veil the serious problems inherent in
the very approach to resolving the issue. This begins with
questions concerning what actually happened in April
2008 in the laboratory of the Medical University of Vi-
enna. No one wishes to see acts of carelessness by a lab-
oratory assistant glossed over. According to our inquir-
ies, however, they occurred in a climate of failed personal
relations and mistrust that, after Prof. Riidiger's release
from his duties, had increasingly determined the work-
ing environment within the laboratory between the Prof.
Rudiger's appointed successor and K, his former assist-
ant. Still other questions concerning what transpired in
Vienna have been left unanswered:

e Of what relevance was it that Prof. Wolf is also the
deputy Chair of the Wissenschaftliche Beirat Funk /
the Scientific Advisory Board Funk (WBF)?

® The Rector's precipitous and tendentious press re-
lease emphasizes the apparent goal of serving the
mobile telephone industry. Of what relevance is it
that Nina Hoppe, the Head of the Dept. of Public
Relations and Sponsoring at the Medical University
of Vienna, was observed at the signing of the press
release - a not unproblematic mixing of public rela-
tions and sponsoring within the university.

e Or were there other payments by the mobile tele-
phone industry apart from the not unusual sponsor-
ship of universities by the mobile telephone industry
- as has been documented in a related context of
dispute from 20057°

As long as the Rector of the University continues to dis-
seminate untruths, holds an important protocol in con-
fidentiality and questions such as these are left unan-
swered, it seems appropriate to intervene on behalf of
an employee who is unable to defend herself against ad-
ministrative force and a questionable understanding of
problem resolution.

As a result of our own inquiries and after comparison of
the above cited documents, the following is apparent:

1. The Rector's press releases show no contact to the
truth which was determined by his university's
Council for Scientific Ethics in their second sitting
under a neutral Chairperson.

2. The holding in confidentiality of the protocol con-
tradicts all notions of problem resolution and de-
mocracy and continues previous practices involving
the arbitrary treatment of information and universi-
ty employees.

3. The Rector, Prof. A. Lerchl and M. Dworschak have
conducted their pursuit of falsifiers with falsifica-
tions. Their publically disseminated condemnations
of the work of two respected professors and an as-
sistant have been deemed a lie in everyday language
and, in legal terminology, character assassination
clearly detrimental to future career development - a
matter currently occupying the attentions of a law-
yer.

4. Where one would expect to feel the spirit of the
Hippocratic oath, a form of corporate service has

5 That it is difficult to gain clear answers to questions concerning the
possible flow of money is unsurprising. Nonetheless, for some time
the contents have been known of a letter from April 13, 2005 in
which the Austrian Vice-Chancellor and Federal Minister for Roads,
Innovation and Technology, Hubert Gorbach responded to 15 ques-
tions by the Austrian Member of Parliament Dr. Gabriela Moser.
Questions 2 and 3 are concerned with, among other matters, the is-
sue whether there was a possible connection between the observed
minimizing of risks according to the TNO and REFLEX studies and fi-
nancial payments by the industry. The Minister referred to a range
of numbers. And yet he too was hesitant to provide much informa-
tion: "Direct payment from mobile telephone companies to members
of the WBF did not occur. [...] In cooperation with ARC (Austrian Re-
search Centers Ltd.), the mobile telephone companies have contrib-
uted 100,000 Euros. Division into the individual companies and sums
is only partially possible and subject to administrative confidential-
ity. A full response is thus not possible.” To the 15th and final ques-
tion regarding whether members of the WBF "were directly remuner-
ated for their voluntary work by mobile telephone companies” the
Minister chose to repeat the following: “See my answer to questions
2 and 3" In explanation of the acronyms: The Wissenschaftliche Bei-
rat Funk / Scientific Advisory Board Funk is under the control of the
ARC, the Austrian Research Centers Ltd., "Austria’s largest non-uni-
versity research organization” (cited from the internet) which belongs
50.46% to the government and 49.54% to insurance, manufacturing
and electrical power corporations. In this instance, the government
proves helpful not in the creation of transparency but in the veiling
of financial transfers which are then declared "administratively con-
fidential" - not unlike the Rector of the Medical University of Vienna
with the protocol of the meeting of the Council for Scientific Ethics.



been granted which, in its rendering, is reminiscent
of a medieval witch-hunt or a tribunal of the inqui-
sition.

5. Together, not only has the reputation of the Medical
University of Vienna been damaged but also an ap-
propriate standard of health and environmental pro-
tection.

6. The German-Austrian grotesque initiated by Alexan-
der Lerchl is increasingly proving itself to be nothing
more than an anachronistic attempt to distract from
the internationally recognized risks of mobile tele-
phone radiation at levels far beneath those currently
accepted and to return to radiation the innocence it
has forfeited in a variety of ways.

With Manfred Dworschak's reports, the Spiegel magazine
not for the first time presented examples of highly ten-
dentious reportage in the interests of the mobile tele-
phone industry. The two articles covering events in Vien-
na brought the fairy tale about fraud into circulation as
quickly as possible. The German Press Agency (Deutsche
Presseagentur) carried the unconfirmed reports into the
broad media landscape. In the meantime, on the basis of
this information, radio and television programs have of-
fered such scandalous examples of unserious journalism
that we wish to respond by unusual means.
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The following short statement will suffice to indicate the
character of Dworschak's journalism:

1. Both articles are not only poorly researched: the
manipulation and avoidance of easily available in-
formation confirm the attempt to bring as quickly
as possible, into as broad a forum as possible, a par-
tisan depiction of things which all but glorifies Ler-
chl's activities.

2. Tendencies of this sort are repeated in the response
to research concerning the risks of radiation. In this
regard, the article reveals itself to be not only poor-
ly informed. With apparent intention, he also pass-
es over what is well confirmed and known regarding
the health risks posed by radiation.

3. Allusions to a possible relationship between a pro-
fessor and his assistant are without any foundation
and serve the market's desire for sensationalism.

Both articles offer examples of unprofessional journal-
ism; they are paradigms of the kind of tendentious jour-
nalism which coarsens the exploitation of journalism and
complements the exploitation of the media. The hon-
oraria and advertising revenue generated in this man-
ner are purchased with defamation, threats and damage
to third parties. Such practices contradict all journalistic
claims to independence and critical practice.

2. Misunderstood “Radiation Protection” in Self Testimonials

A Documentary Record

2.1 The Truth of Coincidence

A German journalist asked the Rector of the Medical Uni-
versity of Vienna, how it could come about that a repre-
sentative of the telecommunications industry could be-
come the Chairperson of the three-member ethics coun-
cil that he had instituted. The Rector answered that this
had occurred entirely “coincidentally;” a not entirely sat-
isfying response. It appears that this was not the only
“coincidence” of this sort - something which seems to
betray a measure of intentionality.

Professors Lerchl and Schiitz and the journalist Man-
fred Dworschak have attempted to convey to the public
the image of a more or less coincidentally formed action
group which was united solely by their uncompromising
search for truth and transparency in science. Yet much
speaks against both coincidence and the guiding func-
tion of a search for the truth. Is it really a coincidence
that, on Alexander Lerchl's part, connecting ties extend
to the Research Group Funk while, on the part of the
Medical University of Vienna, they lead to the Scientific
Advisory Board Funk (WBF)?

Coincidences occasionally betray something of a con-
cealed law; predetermined truths serve to veil anoth-
er truth which rests hidden beneath the surface of talk
and action. In the present instance, the hidden truth lies
in the simple fact that the global evidence of the dam-
aging genetic effects of mobile telephone radiation - at
rates far beneath currently accepted levels - has become
a persistent problem for the industry and politicians. In
reality, the trio Lerchl, Schiitz and Dworschak seem active
in helping to dispose of such problems. In this respect,
it is no coincidence that the minimising of concerns of
danger constitutes a motif in the activities of Alexander
Lerchl - as will be revealed in the following, primarily
through reference to self testimonials.

2.2 The Minimising of Danger and the
Confirmation of Accepted Levels:
A Portrait of a “Radiation Protector”

Prof. Dr. Alexander Lerchl of the private Jacobs Univer-
sity Bremen is the unquestioned instigator behind the
German-Austrian science grotesque. He is known to the
independent scholars, doctors and technicians of our in-
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itiative as a contributing figure in workshops on envi-
ronmental medicine which have been organised and fi-
nanced by the mobile telephone industry's lobby group
(IZMF). Workshops of this type have been, and are, held
in the most varied German regions - including in 2007 at
the Jacobs University. The central message of such work-
shops is repeatedly delivered by the Managing Director
of the IZMF but also by attending scientists and doctors:
"Doctors confirm minimal risk:"”

Confirmations of minimal risk are in general a conspicu-
ous feature of Lerchl's activities, something not entire-
ly to be expected. For if one delves deep enough into
the past, one discovers that he was once a non-dogmat-
ic promoter of a critical approach to mobile telephone
radiation. In 1999 - 2001, he played a decisive role in a
project that demonstrated the harmful effects of pulsat-
ing, high-frequency radiation on one-year-old seedlings
of three types of coniferous tree. The observation that
the tree with the highest proportion of upright needles,
Pinus pumila, also showed the highest rate of damage
seemed to suggest that the causal effect proceeded di-
rectly through the needles. The report from this project,
which was supported with public funding, has never
been released and was made available to us only in sum-
mary after various complicated attempts to retrieve it.

Alexander Lerchl now has a surprising explanation for
the minimised topicality of his previous findings: in re-
ality the damage was caused "by thermal effects on the
growing soil" perhaps as a result of "water stress” or "in-
sufficient nutrients.” In no way is it to be assumed "“that
the experiments on seedlings under the described condi-
tions permit relevant expositions concerning tree dam-
age or causal relationships.® Are all biological effects,
also in plants, exclusively due to thermal effects, as the
current accepted limits suggest?

In December 2006, as Franz Adlkofer presented the Ger-
man Federal Department of the Environment with the
findings of his UMTS study - which concluded that UMTS
radiation is potentially far more genetically damaging
than GSM radiation - a press release from the Jacobs
University Bremen was quick to follow. On June 29, 2007,
Lerchl was able to report to the public that in "long-term
experiments” conducted on mice “no evidence of dam-
age due to UMTS radiation” was found.'® “Scientists from
the Jacobs University [...] under the direction of Alexan-
der Lerchl, Professor of Biology, in cooperation with sci-
entists from the University of Wuppertal [...] have now
confirmed the minimal risk" was to be read in one of the
many public marketings of the calming information."
Talk of "long-term experiments,” which would seem to
suggest consideration of long term risks, is in fact a ref-
erence to the life-span of mice. The justifications for this

putative confirmation of minimal risk are questionable
in many ways. Among the usual, standard arguments
of those in Germany who would minimise the potential
for risk is the claim that effects observed in animals are
not carried over to humans. Here the minimising of risk
is justified with such transference in reverse. And upon
closer observation, one also discovers that the radiation
of the UMTS mice was concluded four weeks earlier than
that of the GSM mice.'?

In his brochure of 2007, Macht Mobilfunk krank? Dat-
en, Fakten, Hintergriinde (Do Mobile Telephones Cause
Sickness? Dates, Facts, Background Information), Lerchl
summarizes the totality of his own findings and those
known to him under the heading “Critical Insights": "The
results of scientific studies to date document no suspi-
cion of a connection between mobile telephone radia-
tion within the legally accepted limits and risks to health,
whether in cell or animal experiments according to avail-
able epidemiological studies.’3 Confirmation of accepted
limits and the minimising of risk are complementarily
served with this claim. A review of the book, however,
indicates that "Dates, Facts, Background Information” is
“one-sided, incompletely documented” and that unde-
sired findings - for example concerning electro sensitiv-
ly - were “ignored.” For its part, the review refers to the
background of a privately funded university at which Vo-
dafone scholarships (Vodafone - a provider of mobile tel-
ephone services) are already providing for future genera-
tions of appropriately amenable scientists.

Lerchl is one of the most important contractors of the
German Mobile Telecommunication Research Programme.
Peter Neitzke, who has also contributed to the pro-
gramme, has clearly distanced himself from the number
of projects Lerchl has participated in. Lerchl has "un-

6 The title of the workshop held on the 20th and 21st of June 2007
from the Program of Events: "Mobile Telephone Radiation - Real
Danger or Irreal Discussion?" Organizer: Jacobs University Bremen;
Welcoming Statement: Prof. Lerchl; Opening Address: Dagmar Wie-
busch (IZMF).

7 See the add-hoc news from November 7, 2007: www.ad-hoc-news.
de/Aktuelle-Nachrichten/de/14074992/Mediziner-geben-Entwarnung

8 D. Lerchl, A. Lerchl, P. Hantsch, A. Bitz, J. Streckert, V. Hansen (2000):
"Studies on the Effects of Radio Frequency Fields on Conifers,” Sum-
marized report from the conference of the Bioelectriomagnetics So-
ciety in Munich (to date unpublished as a complete article).

9 A. Lerchl on January 9, 2007 in a letter to Dr. E. Vogel of the Bavarian
Ministry of the Environment, Health and Consumer Protection.

10 Similar in numerous newspapers.
11 www.golem.de/0707/53206.html; signed: ad - powered by golem.

12 This is a finding established by scientists from our initiative upon re-
viewing the documentation to the experiments.

13 See page 72 of the cited brochure.
14 See Electrosmog-Report November 2007.
15 See EMF-Monitor March 2008: 4.



dertaken the most projects in the context of the Ger-
man Mobile Telecommunication Research Programme.
And yet his project reports show a degree of uniformi-
ty which clearly distinguishes them from the reports of
other researchers. From each of his projects assurance is
derived that there is no reason to reduce the accepted
limits: "Thus, out of these experiments, arise no findings
that could justify a reduction of the current accepted
levels for a whole-full body exposure” - this, or a simi-
lar outcome is the result to be derived from each of his
projects. Neitzke makes the critical observation “that the
necessity of establishing a new accepted level is certain-
ly not provided by the results of a single experiment."1®

The practice of radiation protection appropriate to reg-
ular minimisings of risk and confirmations of accept-
ed level was expressed by Alexander Lerchl in an inter-
view given at the conclusion of a lecture held in Ritter-
hude. He made an "urgent appeal” to the communities
not to waste "further tax revenues on mobile telephone
studies” and advocated “the erection of towers on pub-
lic buildings in the middle of communities: on schools,
kindergartens and other public buildings frequented by
the public"'® His promotion of antennas on kindergar-
tens and schools complements his promotion of Wi-Fi in
schools. In the context of disputes concerning the intro-
duction of Wi-Fi in the comprehensive school Osterholz-
Scharmbeck, he declared Wi-Fi completely harmless and
the health risks as little proven as the existence of peo-
ple sensitive to electricity. Against the resistence of con-
cerned parents and indignant citizens he thus supported
the organization "n-21: Schools in Lower Saxony online"
which would like to supply schools in Lower Saxony with
Wi-Fi and whose approximately 70 members also belong
to Telekom, Siemens, EWE, Intel and Microsoft. Although
Bavaria, the German Federal Office for Radiation Pro-
tection (BfS) and the German Federal Government have
recommended against having Wi-Fi in schools, numer-
ous classrooms in primary and secondary schools in Os-
terholz-Scharmbeck and the surrounding region are be-
ing provided with notebooks and Wi-Fi."

On the basis of Lerchl's reported observations and per-
sonal testimonials, it is clear that:

1. The minimising of risk and the confirmation of ac-
cepted levels are the most prominent features of his

16 See the Osterholzer Kreisblatt of June 16, 2007 under the headline”
"Professor Lerchl appeals to all communities: don't spend tax reve-
nues for further mobile telephone studies.”

17 This information according to the protocols of a local community
initiative.

18 Die Filscher (The Falsifers), edited by the Society for the Protection
of the Population from Electrosmog, Stuttgart 2008.

19 www.huawei.com/; http://www.jacobs-university.de
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activity.

2. In both instances, he has proven himself an exem-
plary representative of a form of science which has
been co-opted for the mobile telephone industry
and the government.

3. Whatever contradicts his claims to minimised dan-
ger is systematically ignored, mired in spurious argu-
mentation or simply denied - according to the book
Die Fdlscher (The Falsifiers), one of the most com-
mon and influential strategies of scientific fraud.'®

4. The recommendation of antennas on kindergartens
and Wi-Fi in schools from one of the currently most
influential “radiation protectors” is expression of a
perverted understanding of “radiation protection”
but also of the perverse system of health and envi-
ronmental protection which 80 million people are
subjected to.

2.3 The Paths, Detours and Mistaken
Paths of Financing

Lerchl is a member of the private Jacobs University
Bremen, an institution funded primarily with the capital
of sponsors. That this could also represent a danger for
the independence of science is denied with statements
which betray a total absence of awareness of a prob-
lem. As Lerchl's university, together with the telecom-
munications firm Huawei, joined the Association for Ra-
dio Applications (Forschungsgemeinschaft Funk/ FGF), an
organization with close ties to industry, the public was
proudly informed of the new partnerships as well as the
particular independence of research: "Since September
12th, 2007 both organizations have been members of
the Research Community Funk. [...] Huawei Technologies
is a leading producer of telecommunications networks
of the next generation and serves telecommunications
providers with over a billion users worldwide. The Jacobs
University Bremen is a private independent institution of
post-secondary education with the highest standards of
research and education.™

Amongst independent scientists, Lerchl has acquired a
somewhat dubious reputation, not least because of his
commitment to IZMF financed workshops for doctors.
The extent of his remuneration from these sources is un-
known. When asked about the financing of his activities,
he refers to two further contractors and emphasizes that
he has never taken "direct research projects” from the
mobile telephone industry. His contractors are the Ger-
man Federal Office for Radiation Protection (BfS) and
the Research Community Funk (FGF). The extent to which
the Research Community Funk represents the interests of
the industry is not mentioned. And yet the very composi-
tion of the board of directors is most informative: Karl-
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Wilhelm Siebert (Chairman), Vodafone D2 Ltd.; Dr. Fritz
Lauer, T-Mobile Deutschland Ltd.; Dr. Karsten Menzel, E-
plus Mobilfunk Ltd.; Herbert Tillmann, Bayerischer Rund-
funk; Matthias Meier, Motorola Ltd.; Christer Tornevik,
Ericsson Ltd.; Luo Shudong, Huawei; Albrecht Gundlach,
German Federal Ministry of the Economy and Technolo-
gy. Personal representatives: Dr. Michael Schiiller, Voda-
fone D2 Ltd.; Joe Wiart, France Telekom; Dieter Vorbeck,
02 Germany Ltd.; Helwin Lesch, Bayerischer Rundfunk;
Reinhart Wahlen, Motorola Ltd.; Slavko Kutija, Ericsson
Ltd.; Maximilian Maier, Forum Mobilkommunikation; Di-
eter Garvert, German Federal Ministry of the Economy
and Technology.?® Asked about the unsatisfactory nature
of these scientific assignments, Lerchl, in his response,
noted the urgent need for such a network of contacts
and cooperation. And indeed, the fact that such con-
tacts exist is perhaps of less importance than the results
of their activity.?’ But when it emerges that the mini-
mising of risks is given great prominence in government
policy and that the Bavarian Broadcasting Corporation
broadcasts programmes of at times exceptional one-
sidedness??, then it is perhaps time to ask whether good
contacts do not in fact lead to bad results. Moreover, the
other principal referred to, the state Federal Office for
Radiation Protection, needs to be asked by both scien-
tists and citizens whether recommendations for anten-
nas on kindergartens and schools is the type of radiation
protection that tax-payers ought to be asked to finance.

2.4. Advisor or Traitor

The type of scientist exemplified by Alexander Lerchl is
not a rare phenomenon. “Exemplary States of Mobile
Communication” and paradises of everything wireless are
being created with his help??, although the problem of
dealing with the risks is being left to future generations.
Despite the large number of such “culprits,” who show lit-
tle concern for their potentially numerous “victims," Al-
exander Lerchl is of particular importance in their circles.
Among all those who minimise risk, he is not only one of
the most consequent but also one of the most influen-
tial. As a contractor for numerous projects of the Ger-
man Mobile Telecommunication Research Programme, he
has contributed to making his minimising of risk into
the foundation of technocratically indifferent health and
environmental policy. As a member of the radiation pro-
tection commission, he has become the buttress of a sys-
tem of protection which has made the minimising of risk
the foundation of the German government's policy. As
the German federal Minister of the Environment Gabri-
el sold the results of the German Mobile Telecommuni-
cation Research Programme (DMF) to the German public
as a comprehensive minimising of risk, his words rang as
a politically simplified echo of Lerchl.

The experiences of Dr. Birgit Stocker, the Chairperson of
the Federal Association Electrosmog, indicate the exten-
sion of such echos as far as into the Federal Chancellory.
In response to her devastating critique of German Mo-
bile Telecommunication Research Programme and its or-
ganizer, Dr. W. Weiss (Federal Office for Radiation Protec-
tion) informed her Minister of the Environment, Gabriel,
that initially apparent “evidence of possible risk" could
not be “confirmed" during the course of the programme,
and thus any reduction to the maximum accepted levels
was completely without "scientific foundation." For her
part, Dr. W. Weiss offered assurance that “there was no
scientific evidence of particular danger to children and
adolescents due to high frequency fields" and thus there
was also no need to legally restrict the use of mobile tel-
ephones by children. Given the current state of scientif-
ic knowledge, he could not support the demands of par-
ticularly sensitive people and those suffering develop-
mental disabilities who requested “radiation free zones
and 'living-space oases." In the German Federal Chan-
cellory, Ms. Pia Beyer once again summarized in para-
phrase this line of argument: According to the results
of the German Mobile Telecommunication Research Pro-
gramme, there were no findings "that from a scientific
perspective would support questioning the current ac-
cepted levels” nor could “evidence of possible risks [...]
be confirmed?* When such statements - more or less
identical in tone - are regularly issued by representatives
of the mobile communications industry, one knows how
to interpret them. When, however, they are formulated
in the name of the government, which is responsible for
the country's health and environment, then one ought
to be allowed to expect a different type of information
and recommendation!

Alone for the introduction of UMTS technology, the Ger-
man government garnered 50 billion Euros in licensing
fees. Now it is attempting to impress the public with the
fact that 17 million is being spent on the protection of
the population, a total which amounts to a full 0.003%
of the monies received for UMTS technology. Of this, the

20 Hans Drexler and Karl Heinz Schaller: Commentary to A. Lerchl "Um-

gang mit kritischen Kommentaren zu veréffentlichten Daten" (“Re-
sponse to Critical Commentary Regarding Published Data"), Umwelt-
med. Forsch. Prax. 13 (4): 261-64. Citation from p. 262.

21 Alexander Lerchl: Reply to the Commentary by H. Drexler and K.H.
Schaller, ibid.: 263.

22 See for example the program of January 24, 2008 Der gefiihlte Mo-
bilfunk in the series of broadcasts Faszination Wissen.

23 Two favoured projects by the government of the Saarland were
named by the former Minister of Finance Georgi: "Musterland des
Mobilfunks" ("Exemplary State of Mobile Communication”) and Saar-
land Unwired!

24 Citations are taken from letters to Ms. Stocker which were dated Sep-
tember 1, August 6, and August 18, 2008.



mobile telephone industry paid half of the costs, reduc-
ing government expenditures to 0.0015%. Given that,
according to reliable sources, the financial participation
of industry resulted in their inclusion in the assignment
of projects, the dependence of the investigation of risks
is shrunken still further. And then, when a significant
portion of the projects and funding in the context of
such arrangements goes to professional minimisers of
risk, then it is clear why the minimising of risk is pre-
programmed. The above cited words of the German Min-
ister of the Environment, Gabriel, for the German Mobile
Telecommunication Research Programme were exposed
against his will. At the beginning of the programme,
there was evidence of risk; afterwards they were cleared
away. Between the two lies the work of those who seek
to minimise awareness of risk!

As of yet, neither the government nor its helpers have
been capable of the truthfulness necessary to admit to
themselves or the public the contradictions which result
from so deceitful and scientifically ineffectual a system
of protection. Scientists who are active in conspicuous
proximity to the industry and who play down the risk of
industry products are at the same time called upon to
serve in commissions which are supposed to protect the
public from the risks of these very products. They them-
selves have no problem with combining both functions
within themselves and allowing themselves to be paid
for both. In terms of their social effect, however, a new
form of scientific double agent has emerged whereby
the more powerful and better situated are served and
the others betrayed. As “radiation protectors” and politi-
cal advisers, such servants - with their two incompatible
functions - have created a standard of supposed state le-
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gitimacy which, de facto, justifies physical harm as a re-
sult of negligence as well as the victimization and evic-
tion of the public. Industry-friendly "experts” and poor-
ly advised politicians have, under the influence of in-
dustrial capital, created a system of thinking and acting
in which even public health and the environment have
been transformed into purchasable and tradable com-
modities.

What is grandiosely presented to the public as an act of
generous and prudent political care and protection in re-
ality reveals the limitless subordination of public health
to the economy - examples of flippancy which are not
even to be justified in economic terms. A book, edited
by the European Environmental Agency and translated
by the German Federal Department of the Environment,
examines the political observance of the precautionary
principal over the course of a century. Its title is Late
Lessons from Early Warnings: The Precautionary Princi-
pal 1896-2000. In a broad, historical panorama and with
a multitude of examples, it analyses a century of politi-
cal failure to meet the responsibilities of precaution. This
failure took a horrendous toll in life and resulted in the
loss of economic gain which far exceeded all profit oth-
erwise achieved. Those responsible for the mobile tel-
ecommunications industry of the present seem not to
have heard of the 12 lessons which are to be derived
from this and which, among other things, urge serious
consideration of early warnings. Perhaps this is because
it is no longer a question merely of heeding warnings
but of taking notice of the mechanisms of effect which
constitute evidence! From this perspective, this type of
irresponsibility may be characterized as a crime against
public health.

3. Consequences Derived from the Experience of a Democratic State

The currently accepted levels of radiation permit rates of
technically produced electromagnetic fields into our liv-
ing space which are allowed to exceed amounts of mag-
netic and electromagnetic fields found in the natural or-
der by a factor of 1: 10 billion.2> As Ulrich Warnke has
shown in the first brochure from this series on bees, birds
and humans, it is shortsighted to assume that such in-
cursions into the natural order which, via evolution, has
become a constituent element of our organization and
our functioning can continue indefinitely. Verifiable in-
dicators of damage encourage the prognosis that those
responsible for all groupings will destroy, within a few

25 See Ulrich Wanke: Bienen, Vogel und Menschen. Die Zerstdrung der
Natur durch ,Elektrosmog’ (Bees, Birds and Humans: The Destruction
of the Natural Environment by ‘Elektrosmog’) Kempten, 2007: 11.

decades, that which the evolutionary process has built
up over millions of years.

Numerous publications of national and international re-
nown confirm the necessity of a change. The Biolnitiative
Working Group has called for such a change with a mon-
umental research report issued as a consensus among
the most renowned international scientists. The BUND
has made the demand for such a change the basis of its
new Position 2008:

“The human organism, and that of other living beings,
is dependent upon a bioelectrical system that is ca-
pable of functioning and is as unhindered as possible.
Due to technical developments, various electro-mag-




A System of Mental Corruption

netic fields are impinging upon these living systems
in ways ranging from the disruptive to the damag-
ing. The present findings, experiences and observations
unmistakeably show that adequate protection and ef-
fective prevention of damaging electromagnetic fields
must be achieved for humans, animals and plants. [...]
Changes to mobile communications technology is thus
imperative and will be outlined with this position.2¢

In our publication Die Gefdhrdung und Schédigung von
Kindern durch Mobilfunk (The Endangering and Damag-
ing of Children by Mobile Telephones, 2008), we docu-
mented a worldwide spectrum of such voices and their
scientific justifications; we also showed what a bizarre
and provincial effect the German minimisings of danger
evoke in this context. How can a leading politician allow
himself to announce something that, according to the
here documented state of international findings, makes
the damaging of health and genes the standard of every-
day policy?

The answer is "a wide range" It begins with the question
how politicians inform themselves or receive advice. And
it continues with the question what has been accom-
plished by the recipients of sums of money in the billions
and the numerous ties connecting the mobile telephone
industry to the political arena. It leads still further, how-
ever, deep into the sphere of the psychology of power.
In his book Héhenrausch (Intoxication of the Heights),
the journalist Jiirgen Leinemann has impressively shown
how the exercise of power is regularly accompanied by a
clouding of a sense of reality, if for no other reason than
that the holders of such power are unable to bear the
weight of an intact conscience.

The easing of the burden of conscience along with the
simultaneous justification of power as well as the ex-
tensive foreshortening of a sense of reality assume, in
the present case, the standards of an ideology of mo-
bile communication known to all. Their central articles
of faith are as follows: i) there is no evidence of dam-
age; ii) particular sensitivity with regard to electromag-
netic fields does not exist; iii) in addition, we are ad-
equately protected by established limits and expensive
projects designed to secure their observance. The actual
experience of reality ignored by this has been described
in this publication; it reveals that German mobile tele-
phone policy is being pursued on the basis of fanciful
thinking and in denial of the language of scientific fact.
Placed in the context of the research reports contained in
our series of publications, the cited stereotypes of mobile
telephone policy are proven to be the canon of as many
lies. And were politicians actually to take their assuranc-
es of concern for the public to those who have been af-
fected by their actions, they would have ample oppor-

tunity to test their sense of reality. Yet, instead of this,
they choose to close their eyes to the extent to which
they, with what amounts to forced radiation, are causing
the imposed degradation of values and the creation of a
growing group of “alienated" people who are suspicious
of the assurances of a democratic government.

The German constitution obliges our leaders, among oth-
er things, to assure protection of human dignity (Article
1 of the Constitution), appropriate prevention of risk (Ar-
ticle 2.2 of the Constitution) and the protection of prop-
erty (Article 14 of the Constitution). It also obliges them
to assure the protection of the weaker and more suscep-
tible - particularly such vulnerable groups as children,
the elderly and the sick - something which is an indica-
tor of the quality of any democracy. A system of "radia-
tion protection” that levels the differences all but erases
the right to individuality which has distinguished mod-
ern political culture since the Enlightenment.

Under current mobile telephone and telecommunica-
tions policy, a dubious alliance of governmental power,
capital and instrumentalized experts have, with unprec-
edented arrogance, lain claim to the right to determine
according to economic needs what is “true” and what a
human is capable of tolerating. This alliance transforms
lies into public awareness and injustice into state techni-
cal "care," and gross negligence and damage into govern-
mental “radiation protection.” Moreover, it is ever more
consequential in eradicating the independent spheres of
authority which are constitutive of every functioning de-
mocracy. The infiltration of capital and, as a consequence
thereof, the reduction in independence of politics, sci-
ence but also the media and justice in contrast to in-
dustry and its needs has presented society with a new
form of conformity in the face of commercial interests.
They have advanced the divorce of morality from poli-
tics, truth from responsibility, leading to a resurgence of
the Machiavellianism of past centuries, now in economic
form. What has emerged is naked capitalism in its purest
form where profit is purchased with the exploitation of
the health and enonomic well-being of those affected.
It has made of citizens - those who ought to be the sub-
jects of democracy - the objects of commercial interest.
Those affected experience democracy not as the rule of
the people but as the dictatorship of industry aided with
state support.

In his book Die grosse Gier. Korruption, Kartelle, Lustre-
isen: Warum unsere Wirtschaft eine neue Moral braucht
(Great Greed. Corruption, Cartels and Pleasure Junkets:
Why Our Economy Needs a New Sense of Morality), the
journalist Hans Leyendecker has shown with impressive

26 Cited according to the Conference Publication of the BUND Mobile
Communication Symposium held in Mainz in 2008.



examples how, and with what sums, international com-
panies today engage in the transference of funds and
bribery.” Moreover, with reference to the German situa-
tion, he makes it clear that the hollowing out of a sense
of morality damages, in the long term, the reputation of
German business and even profits. The conclusion de-
rived from his research is that our economy needs noth-
ing as much as a "new sense of morality! With refer-
ence to our own research, we can only confirm this as-
sessment, though we would not like to limit reference to
the economy. Politics, science, the media and occasion-
ally even the churches?® require a new sense of morality!

And we are being very moderate in our judgment. The
Section Head of the European Anti-Fraud Office (OLAF),
Wolfgang Hetzer, is no longer certain where the bor-
der between politics and organized crime currently runs:
"Perhaps it is already no longer possible to distinguish
to what extent and at what time congruency exists be-
tween (still) legal companies and organized crime. The
financial needs of the parties involved, the power inter-
ests of politician and the profit motif of companies seem
to be growing ever closer together in an unholy manner.
Money clears all obstacles without a sound.'?®

A System of Mental Corruption

Corruption comes from the Latin word corrumpere,
“spoil," "bribe," "seduce" and "falsifiy"' The German Brock-
haus Encyclopedia characterizes it both scholarly and
colloquially as a sphere of “morally reprehensible affairs
which extend from the abuse of administrative power to
general social and political moral degeneration”3° Cit-
izens of Stuttgart, in their publication The Falsifiers®,
have documented the extent of the lies and corruption
already demonstrated in the spheres influenced by mo-
bile telephone and mobile communication technologies;
and all are aware that what they documented is only the
tip of the iceberg.

This chapter was only concerned with the mental, spir-
itual-moral form of corruption which merely provides
the more well-known form of material corruption with
a convenient context. And yet the effects of this "mental
corruption” exceed those of material corruption by far.
They adversely affect the level of health care, the future
potential of society and, to a large degree, contemporary
political culture.

4. An Appeal for Self-Help and for Support of the MOPHORAD Project

By overburdening our living space with electromagnet-
ic fields, the government has driven ever more citizens
into despair, impotent resignation or latent resistance.
Furthermore, as scientists, doctors and technicians who
are guided by their sense of professionalism, their con-
sciences and consciousness of social responsibility, we
can not ask anyone to place their trust in the idea of
protection as understood by this government. As scien-

27 Hans Leyendecker, Die grosse Gier. Korruption, Kartelle, Lustreis-
en: Warum unsere Wirtschaft eine neue Moral braucht (Great Greed.
Corruption, Cartels and Pleasure Junkets: Why Our Economy Needs a
New Sense of Morality), Berlin: 2007.

28 See, among others, the penetrating review of Heike-Solweig Bleuel's
edited book Generation Handy ... grenzenlos im Netz verfiihrt (Gen-
eration Mobile Phone ... Without Limits Seduced on the Net) in which
Werner Thiede not only refers to such signs of the times as anten-
nas on church towers and the uncritical portal www.kirchenhandy.de,
which have become an irritant to many churchgoers, but also con-
cludes: “That not least of all creation ought to be something protect-
ed from a surfeit of electromagnetic freighting still has to be discov-
ered by theological ethics!" Materialdienst der Evang. Zentralstelle fiir
Weltanschauungsfragen 8 (2008): 136.

29 Wolfgang Hetzer, Theorie und Praxis der Organisierten Kriminalitdt
in Europa (The Theory and Practice of Organized Crime in Europe),
Dokumentation 4 Offene Akademie: Gelsenkirchen, 2007: p. 24.

30 Brockhaus-Enzyklopddie, volume 12, Leipzig, 2001: p. 406.

31 Die Filscher (The Falsifers), edited by the Society for the Protection
of the Population from Electrosmog, Stuttgart 2008.

tists and citizens, we are coming to the realization that
realistic health and environmental protection from the
effects of electromagnetic fields is not currently to be
sought through the understanding of protection offered
by the government but, indeed, against them in a proc-
ess of self-help. Thus, we see all those who have come
to this conclusion called upon to counteract the forced
sale of our health, property and environmental rights in
a spirit of mutually supportive community.

Even our series of publications Wirkungen des Mobil-
und Kommunikationsfunks (Effects of Wireless Com-
munication Technologies), which we are here continu-
ing with this third brochure, is to be understood as a
project of self-help. We want to make available the very
state of knowledge which is being ignored, denied or
withheld from the public.

Our espousal of the project presented by Prof. Franz
Adlkofer Mdgliche gesundheitliche Auswirkungen der
Mobilfundstrahlung bei Kindern und Jugendlichen (MO-
PHORAD-Projekt) (Potential Health Consequences of
Mobile Telephone Radiation on Children and Adoles-
cents) is also to be understood as further support of a

model project of this form of self-help. The project was



A System of Mental Corruption

more closely described above. The research proposal was
submitted in February 2008 to the European Union Com-
mission for support in the context of the 7th Research
Programme (FP7). Due to the very good assessments pro-
vided by a commission of independent reviewers called
by the European Union Commission, the research pro-
posal has been accepted into the list of projects wor-
thy of support. Thus far, however, there has been no evi-
dence that it will in fact be funded. The extent to which
the German-Austrian machinations have contributed to
this ambivalent situation is difficult to assess. Irrespec-
tive of this question, however, there are excellent scien-
tific as well as social-civil reasons to promote this project.

With the present publication, we are promoting this
project because we are convinced of its high degree of
scientific dignity. It is exceptionally well conceived and,
according to the plan, to be funded in a broad inter-
national context. Situated in the continuity of interna-
tional research, it is of great meaning for the present
and future of the population. It will be supported by
the most well-qualified scientists derived from interna-
tional teams and will be undertaken within the FP7 of
the European Union Commission, even if the commis-
sion were to participate only partially or not at all - as-
suming the acceptance of the commission. Within a few
years, it promises significant growth in reliable estimates
of risks, precisely in those areas where they have been
ignored by the German Mobile Telecommunication Re-
search Programme.

We are also supporting this project, however, as an act of
self-help and of resistance to a policy which is not fulfill-
ing its responsibility to ensure the protection of health,
the environment and the future. We do not want to see
life and the environment left to the type of scientist de-

scribed above who has overly close ties to industry and
too little to their consciences and to the state of biolog-
ical knowledge. Nor do we want to entrust our health,
environment and quality of life to politicians who seem
to have satisfied their responsibility to obtain unbiased
information with resort to both convenient and one-sid-
ed advice.

To begin with, we appeal to the European Commission
and to the European Parliament to support realistic study
of the risks and also to provide financing to project such
as the one represented here. We appeal to the govern-
ments of Europe to contribute to the provision of the
necessary funding. We are also going to support the ini-
tiators of the project in the search for non-government
funding and, in the case of insufficient financial sup-
port, turn to all European citizens with a call for finan-
cial contributions. Seventeen million Euros have been al-
located alone for the German Mobile Telecommunica-
tion Research Programme. Can we allow a project which
promises dependable protection fail because of a short-
fall of 3.5 million.

Carlo Schmid, one of the fathers of the German consti-
tution, once said that "Democracy is the chance to make
the state more human! Democratic resistance could be
a useful opportunity to tell the state when it has be-
come inhuman. Still more pertinently, Hermann Hesse
described the task which many more people with similar
experiences currently see themselves confronted:

“[...] apparently contemporary political rationality no
longer resides with political power and a confluence
of intelligence and intuition from unofficial sources
must take place if catastrophes are to be prevented or
mitigated.32

32 From a letter of February 1960. Hermann Hesse, Ausgewdbhlte Briefe,
Expanded Edition, Frankfurt: 1974.
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Now Brochure 1 of the Series Effects of Wireless Communication Technologies is also available in English:

Bees, Birds and Mankind

Destroying Nature by 'Electrosmog’
Ulrich Warnke, 2007

About this Brochure

The bioscientist Ulrich Warnke knows the electromagnetic workings of nature bet-
ter than most. In this brochure, which opens a new science series by independent
scientists, medical doctors, and technicians, he shows how nature uses much wis-
dom and sensitivity in employing electric as well as magnetic fields in the creation
of life. But, therefore, he is also in a position to convincingly criticize how foolish and
irresponsible we are as we interfere with this delicate natural balance today. Accor-
ding to the findings of this brochure, we are currently in the process of destroying
in less than a few decades what nature took to create over millions of years.

The outlook is all the more worrisome because it is not based on hypotheses and
probabilities but the work of verifiable and reproducible effect mechanisms. We think
that the protective provisions of the German Constitution obligate the responsible

BEES, BIRDS AND MANKIND
Destroying Nature by ,Electrosmog’

Ulrich Warnke

Effects of Wireless Communication Technologies

elected officials to draw the necessary conclusions. Anybody who still relies on e e A S
downplaying the risk, the most convenient of all strategies used most frequently to et ey
pretend that there were no known serious risks, only signals that short-term econo- Brachure
mic interests are more important to this person than the future of the coming ge-

nerations.

Ulrich Warnke summarizes the findings of his brochure as follows:

"Today, unprecedented exposure levels and intensities of magnetic, electric, and electromagnetic fields from numerous wi-
reless technologies interfere with the natural information system and functioning of humans, animals, and plants. The con-
sequences of this development, which have already been predicted by critics for many decades, cannot be ignored anymore.
Bees and other insects vanish; birds avoid certain places and become disorientated at others. Humans suffer from functio-
nal impairments and diseases. And insofar as the latter are hereditary, they will be passed on to next generations as pre-exi-
sting defects."

Prof. Dr. K. Hecht, Dr. med. M. Kern, Prof. Dr. K. Richter, Dr. med. H.-Chr. Scheiner

About the Author

The main research areas of Dr. rer. nat. Ulrich Warnke, an internationally renowned bioscientist at Saarland University, in-
clude biomedicine, environmental medicine, and biophysics. For decades his research interest centered especially on the
effects of electromagnetic fields.

The brochure can be downloaded for free from www.broschuerenreihe.net

We ask for your donations to assist us in publishing more translations:
Kompetenzinitiative

Raiffeisenbank Kempten (73369902)

Bank Account: 1020-102

IBAN: DE42733699020001020102

BIC: GENODEF1KM1

Contact and Correspondence:
Competence Initiative
Postfach 15 04 48

70076 Stuttgart

Germany

englishcontact@kompetenzinitiative.net
www.competence-initiative.net

More information about the German print editions of the brochures of the series and how to order them can be found at
www.broschuerenreihe.net.



About this Brochure

“In this document How susceptible are genes to mobile phone radiation? State of the Research - Endorse-
ments of Safety and Controversies - Self-Help Recommendations, Franz Adlkofer considers the endorsement
of safety by the German Mobile Telecommunication Research Programme the result of wishful thinking, which
ignores the scientific facts. Experts in biomedicine and biosciences, Prof. F. Adlkofer, Prof. I. Y. Belyaev, and
V. M. Shiroff share in their respective articles what is known about biological effects in the international li-
terature. Furthermore, they also explain what may make UMTS radiation especially dangerous. And all of them
are in agreement that the issue is about long-term and non-thermal effects. Both of these parameters, ho-
wever, were not considered in the setting of the current exposure guidelines.” (Foreword by the Editors)





