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Under Discussion
Preventive Medicine
for Electromagnetic Stress
Magnetic field distortions are recognized as biological
mechanisms active below legal limits and are at the
focus of concrete approaches for therapeutic and
preventive measures
Claude Bärtels, Frank Mosler



Summary: New findings in the fields of biochemistry and physics as well as the development of new measuring tech-

niques were able to identify a long-sought physiological mechanism for non-thermal effects of electromagnetic fields and
waves. Nomological interactions cause magnetic field distortions within the physiologically relevant window of 0-30 Hz.
These magnetic field distortions disturb a whole range of vitally important physiological processes in organisms, such as
water balance, metabolism, neuronal processes as well as the production and effectiveness of melatonin. Further effects
are currently under discussion. The European Environment Agency and the German Federal Office for Radiation Protection demand additional regulations to supplement existing legal limits for stress caused by mobile phones, computer
appliances and electronic equipment by means of sustainable, preventive measures. Thanks to the discovery of the effective mechanism active below legal limits, physicians are now able answer these demands and offer their patients for the
first time stress parameter-based analyses in the non-thermal field and concrete therapeutic measures.




Key words: Electromagnetic stress, electro smog, magnetic
field distortions, spatial magnetic field equalization, transmembrane water transport, melatonin, aquaporines, UNF
magnetic field gradients
Introduction

Nowadays, every physician is faced with a growing number of unspecific, idiopathic and essential symptoms and
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symptom groups. More and more of these cases are related to problems concerning the permanently rising
electromagnetic stress affecting the population as a
whole. At the centre of this problem are so-called nonthermal effects. These are biological and neuronal effects
which are not caused by the rising degree of tissue temperature directly linked to the level of radiation. Radiation levels (thermal effects) are well-regulated today and
subject to legal limits. Since non-thermal effects were
first publicly recognised in connection with the extensive

expansion of the mobile phone network this field was
initially covered by the esoteric movement due to the
initial lack of scientific foundation. Later on, this further
hindered the public acceptance of scientifically based
arguments. While non-thermal effects had long been
referred to the field of psycho-somatic illnesses in diagnostic practice, this has changed fundamentally since
2007. Fundamental research has been undertaken in the
fields of biochemistry, medicine and physics to learn
more about non-thermal effects. Important milestones in
this effort were achieved by the Nobel Prize in Chemistry in 2003, the discovery of physical foundations in the
nuclear research institute in Milano, the development of
new, objective physical measuring techniques and a multitude of peer reviewed, published studies on individual
biochemically and physiologically relevant mechanisms.
Among these were studies supported by EU and WHO,
findings proving a connection between ULF magnetic
fields and the production and effectiveness of melatonin
which were studied in connection with breast cancer as
well as research by the California Institute of Technology
proving the existence of magnetite crystals in the human
brain.

Highest EU authority and German Office for Radiation Protection demand supplementary prevention
measures

As a direct result of new findings and after reviewing
more than 2000 studies, the European Environment
Agency, the EU’s top environmental authority, officially
announced in 2007 that mobile phone radiation and
mobile phones affect human cells even below existing
legal limits. According to EEA Director Prof. McGlade,
“they disturb cellular processes, the exchange of signals
between the cells. If this happens over an extended period of time, these disturbances may cause long term effects including cancer. These are the effects we are most
worried about.” In support, the Federal Office for Radiation Protection (BfS) recommended “to supplement the
existing limits by suitable preventive measures”. Finally, as
the highest consultative body of the European Parliament, the EEA demanded: “Mobile phones may emit
only low radiation, but there is sufficient evidence of effects caused even by low radiation to force us to act now.
Why expose the population to a danger when something
can be done now? It is time that we all, public decisionmakers, parents, every member of society, become aware
of the signs and start to act.” Within this task, preventive
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Table 1: Explanations of Abbreviations
EEA

#$ '

ELF

& '%#+ %31 &,311(+,,  #
##! &,41(+ %$ # 211,111 
211

ULF

# %#+ ''$ 1 31(+#'  

Microwave

 !%$! . (/ .(/!+
,,* -  *#  * *3*  $!* 

medicine holds a high responsibility and plays a key role
in protecting the health of the population.

partment 17 (Plant Physiology) of Marburg University,
who have carried out extensive research and information
campaigns concerning magnetic biology.

Non-thermal effects unknown to legal limits

Research has shown that electromagnetic radiation in
water is stored in a number of frequency bands. Water
shows the second highest dipolar momentum of all
known substances (molecules with a plus and a minus
pole), as well as an extremely high dielectrical constant
responsible for some very special electromagnetic characteristics of water. In its liquid state, water shows so-called
coherent domains showing a high degree of order, much
like a crystalline grid. Electromagnetic waves are naturally slowed down a lot in water. One of the schoolphysical principles here is that any wave entering a more
dense medium is broken towards the denser medium
(change of frequency). In the case of mobile phone waves
this leads to the appearance of extremely low frequency
waves – especially in the range of 0-30 Hz. To put it simply, if a microwave hits water, relational resonance frequencies in a biologically relevant range are formed. This
effect can be compared to overtone phenomena known
through nuclear spin tomography or music. This is the
biophysical key to the effective mechanism of nonthermal effects beyond the heat effect on body tissue. It
not only concerns body water, but also the surrounding
air humidity.

Legal limits concerning non-ionised radiation do not
mirror the current level of knowledge of the European
Environment Agency. They still only see the limitation of
radiation strength (thermal effect) as relevant for electromagnetic stress. This argumentation is rooted in the historic development of legal limits to avoid any danger to
health in the framework of radio-active (non-ionised)
radiation, characterised by directly recognisable and
measurable thermal, pathological and toxic effects. Once
developed, this philosophy of setting limits was later
transferred to other areas of electromagnetic radiation,
such as today’s digital mobile phone and data transfer,
nearly without any further reflection. However, this has
proved to be insufficient.
Relational resonance frequencies forming in water
in an area between 0-30 Hz

A fundamental discovery concerning the non-thermal
effective mechanism of non-ionised radiation on water
household, metabolism and neuronal processes was made
when Italian physicists del Giudice and Preparat at the
Nuclear Research Centre in Milano found the nomological interaction between waves oscillating at rates
of millions (MHz) and billions (GHz) per second and
the biochemically and physiologically relevant area range
of 0-30 Hz (EEC spectrum). One Hertz [HZ] is the unit
for one oscillation per second. Also leading in this field
to date is the research team under Prof. Galland at De-
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Non-thermal effects become physiologically relevant due to the ULF magnetic field

Inter-relationships with the magnetic moments of electron spins of hydrogen in turn lead to inter-relationships
with the ULF magnetic field (0-30 Hz). The strength of
magnetic fields is expressed by the term magnetic flow
density in the unit “Tesla”. The earth’s magnetic field var-

             $  &         #      '            $ #

Thermal Effects
The more intense mobile phone radiation
becomes, the more tissue is heated; e.g. the
ear while using the phone. Only this type of
stress is regulated by legal limits (SAR
values).

 )

 )

Non-thermal Effects
0-30 Hz magnetic
field distortions

Nomological physical interactions cause magnetic
field distortions within the biochemically and
physiologically relevant range of 0-30 Hz.
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The effective medium is H2O. In consequence,
severe fluctuations occur in the ULF magnetic
field (gradients). They are not dependent on the
strength of the radiation.
ULF magnetic field distortions adversely affect a
whole range of physiologically vital processes
within the organism, among them water balance,
metabolism, neuronal processes as well as
production and effectiveness of the hormone
melatonin.
Further effects are under discussion.

Fig. 1: This figure shows the physical and in consequence physiological effective mechanism below legal limits.
Such effects are called non-thermal: physiological effects which are not based on the heating of body tissue.

ies in density; its strength in Europe being 40 mT (microTesla) while for instance in Israel it is only half as
strong.
While in the progressive chain of the effective mechanism of non-thermal effects the ULF magnetic field is
only in second position, it is of causal importance when
it comes to the physiological effect of non-thermal effects. It is in this ULF magnetic field that as a direct result zones of strong gradient formation appear. Gradients
are extreme variations of the spatial (three-dimensional)
structure in a magnetic field over short distances. These
may be peaks or synclines in the magnetic field strength.
Points of strong ULF gradients are biochemically and
biophysically highly effective and disturb metabolic and
neurological processes. Thus, the degree of non-thermal
influence does not depend on the strength of the magnetic field, but rather on how much the spatial levels –
the gradients – differ within a short distance. Legal limits always define a punctual nominal threshold value
which must not be surpassed at any point in space. However, they do not take into consideration the spatial distribution of the magnetic field. This explains how severe

zones of interference may appear in places whose measured values lie well below the legally allowed limits.
Since 2004 standard measurements can be carried out on
spatial ULF magnetic fields and their gradient intensity
with the help of field coherence patterns and field gradient divergence. With this measuring process it is possible
to measure non-thermal effects objectively and reproducibly and assess their disturbing effect. Leading members of industry have already integrated these measuring
processes into their standard assessment procedures of
biophysical stress at their work places.
Facit: A practical result of these findings is that we need
to radically change the way we look at the physiological
effects of radiation coming from electronic equipment,
data processing and mobile phone technology. Because
while the source of an electromagnetic stress may be of
high frequency, such as in the case of wireless DECT
phones at 1,8 GHz, the primary effect carrier water and
air humidity and in consequence the ULF magnetic field
show effects in the physiologically relevant range of 0-30
Hz. In places of strong gradients biophysical and physio-
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Legal limit is at
5,000 Volt/meter
Limit observed
The legal only relates to a
punctual maximum value.

An electric current is
flowing through the body

From this point on,
immediate impairment of
one’s health is presumed.

Each measured value
taken individually is well
below legal limits.
Due to the local
differences in potential,
electricity flows through
the body.
There is no legal limit
relating to this effect.

For stress caused by
ULF magnetic fields
the same principle of
punctual legal limit
and spatial biophysical
effect applies!


Measured values for the static low frequency electric field

Fig. 2: For any biophysical stress assessment of electric and magnetic low-frequency fields the spatial situation is
decisive: The figure shows a typical measurement situation for modern data processing work places. Each measured value taken individually lies well below legal limits. It is only through spatial consideration that biophysical
effects become recognisable. They show day-to-day permanent stress with mid-term effects. The same applies to
ULF magnetic fields, where punctual measured values at work places also lie within legal limits and only spatial
observation makes the differences in levels over short distances visible (gradients). These are where biochemically
and physiologically relevant moments appear.

logical processes are affected. Legal limits do not take
these interference zones into account as they are effective
below the legal limits.
ULF magnetic field gradients possess a high biochemical and biophysical potential – magnetite
crystals in the human brain

Gradients of the ULF magnetic field show a specifically
high physiological effect thanks to their vortex field.
They affect all organic materials and chemical processes
which react to magnetic influences. These include first
and foremost ions. Ions are positively or negatively
charged atoms or molecules which play a decisive role in
all metabolical and neuronal processes.
Furthermore, the magnetic component of electromagnetic fields naturally also influences the self-magnetic
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molecules within tissue (so-called magnetosomes). This
group also includes the magnetite (Fe3O4) crystals recently found in the brain at the California Institute of
Technology. Magnetosomes show a diameter of about 40
to 90 nm and are surrounded by a monolayer of phosphorous lipids, proteins and glycoproteins. A team of
researchers with Kirschvink was able to prove that one
gram of human brain membrane contains 100 million of
these crystals. The existence of such high quantities of
biogenuous magnetite indicates the probability of a high
magnetic susceptibility within the EEC range.
Also, a whole range of molecules, such as hormones,
amino acids or proteins are dipolar in structure. Dipolar
molecules are neutral in themselves, but contain a minus
and a plus pole (partial load). We describe these as low or
high field searching molecules. Among the most elementary dipolar molecules of the organism is water. Dipolar

The figures show the biologically effective magnetic field distortions at
mobile phone calls, PC working places and sleeping places
100 million magnetite crystals
per gram within the brain membrane

Gradient
(Peak)
Magnetite crystals

Transmission
range of the
antenna

Magnetite (Fe3O4) is one of
the most sensitive biogenic
magnetosomes.
The existence of magnetite
crystals in the brain was
proved at the California
Institute of Technology
(CalTech).

Gradient
(Syncline)

ULF Magnetic Field

Daily
pollution

0-15 Hertz

Fig. 3: The spatial situation is vital for the biophysical stress assessment of magnetic low frequency fields. *The
graphics on the right show a spatial magnetic field with the EEC range of 0-15 Hz typically measurable during
mobile phone calls. In spite of the fact that the technical signal of the mobile phone lies within micro-wave frequency (MHz or GHz), magnetic fields in the ECG range occur due to the non-thermal effective mechanism. The
strength of the magnetic fields is below legal limits. Only the spatial observation shows the biophysical effect. 3-D
modelling shows the differences in levels over short distances (gradients). This is where biochemically and physiologically relevant moments appear which affect ions, neurons and water molecules.

molecules react to ULF magnetic field gradients in their
spatial and temporal behaviour.
Nobel Prize for Chemistry in 2003: Transmembrane
water transport works magnetically

Just how important magnetism is for fundamental processes within the organism, was made clear by the findings
of research carried out by Peter Agre and Roderic
McKinnon. The unusual numbers of certain protein copies led Agre on the track of aquaporines. This 28 kilodaltron protein peptide is found 200,000 times per red
blood cell which makes it one of the leading five most
numerous proteins in the cell. Through molecular cloning it was possible to identify the protein sequence of
aquaporine-1 on the DNS. In the meantime, nine aqua-

porines have been identified, present in numerous cell
types and in red blood cells.
By means of membrane crystallography with a high density kryo-electronic microscope it was possible to ascertain the 3-D structure of aquaporine-1. Aquaporines
‘catch’ dipolar water molecules at the cell wall and transport them into the cell by means of an electromagnetic
half-wave similar to the principle of a screw conveyor.
The discovery of the aquaporines led to one central question: How is it possible for a protein without moveable
parts to transport water against a gradient at such high
speed? The answer: through magnetism. Magnetic moments on a molecular level enable the water molecule to
pass through an “aquaporine tunnel” at increasing velocity, being so to speak “sucked” into the cell. This explains
the fact that no energy is used for the transport, energy
being only necessary for the formation of the proteins,
not for their function.
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Table 2: Extremely Low Frequencies
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Both scientists received the Nobel Prize for Chemistry in
2003 for their ground-breaking discovery of the water
transport mechanism in cells. The findings replaced the
hitherto known model of trans-membrane water transport and for the first time also enable us to understand
other mechanisms, such as the blood-brain barrier

glands. The sweat glands are also dependent on sufficient
levels of aquaporine-5. If the concentration is too low,
problems for heat and humidity regulation occur, e.g.
hyperhidrosis. A re-classification of hyperhidrosis, which
has hitherto been classified as an “auto-immune” illness,
can be expected.

Water transport and water balance count amongst the
most fundamental functions of the body. Their magnetic
mechanism is extremely susceptible to the effects of ULF
gradients, even from a conventional physics point of
view. Disturbances in the function of aquaporines is not
only dangerous for the body in terms of water transport.
In the meantime, far reaching insights have been gained
into the functions of aquarporines.

Conclusion: Water transport in the organism is based

Kidney function: If we are thirsty and do not have immediate access to water, vasopressine (ADH) is released
by the hypophysis prompting kidney cells to express a
gene responsible for the production of aquaporine-2.
This leads to a higher density of aquaporine-2 in the cell
membrane resulting in recuperation of water from kidney filtrate. The urine becomes more concentrated and
we can make do without water for a longer period. The
described process can run through within only a few
minutes. It enables extremely fast control of the physiological behaviour of water permeability into the cells and
facilitates prompt reaction to water supply and undersupply.
Aquaporine-5 is lacking in patients suffering from Sjoergen syndrome, leading to dry eyes and a defect in the oral
mucosa: These patients do not possess the ability to secrete sufficient liquid, especially in sputum and tear
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upon special water channels in the cell wall, ubiquitous
aquaporines and a magnetic transport mechanism of the
dipolar water molecules. If this mechanism is disturbed
or blocked, a whole range of biochemical and biophysical
processes are affected. ULF magnetic field gradients
could be the cause of this due to their magnetic effective
potential. Especially alarming are medium-term and
long-term stress, which can occur today e.g. at our work
and sleeping places. Just how grave the importance of
aquaporine disturbances may be, can be seen today in
large cities where physicians increasingly complain that
more and more of their patients, while drinking sufficient quantities of water during the day, still suffer from
dehydration.
Magnetic fields reduce production and effectiveness of the body’s own hormone melatonin

Melatonin is a hormone which is particularly vital for the
organism and the brain in many ways. It controls the
sleep-wake-rhythm and is an important ‘trapper’ of free
radicals. If melatonin levels are too low, this leads to sleep
disorders and in consequence to reduced memory. Mela-

tonin is mostly discharged during the night by the
epyphsis – a tiny organ in the epithalamus (part of the
diencephalon). During the night, melatonin concentrations rise by a factor 10, the maximum being reached at
about 3 a.m. A number of studies show that the effects
from low and high frequency electromagnetic emissions,
especially through their magnetic component – seriously
disturb melatonin production.
Melatonin is of high importance in the field of cancer
therapy, anti-aging medicine and prevention of brain
disease:
·

It is vital for healthy sleep – including the lowering
of body temperature – and supports the preservation of a healthy sleep status.

·

It is an important trapper of free radicals and, like
all classic antioxidants, has positive effects on arterial sclerosis, blood pressure and blood coagulation.
A specific case it the blood-brain barrier. A drop in
melatonin concentration leads to an immediate rise
in free radicals and their cell-toxic effects.

-

Low melatonin levels also weaken the immune system.

Conclusion: More and more sleeping places, especially in

urban areas, show strong ULF gradients. These also develop due to external or home-made radiation from mobile phone or electronic equipment technologies, even if
electric appliances are not placed directly beside the bed.
Magnetic field stress directly and indirectly reduces the
production and the effectiveness of melatonin. Repair
processes depending on melatonin are impaired or altogether impeded. From the age of approximately 45, melatonin production drops naturally. From this point on,
the effects of reduced melatonin production due to external effects accumulate considerably.
Electromagnetic stress is an urgent issue for prevention measures – special magnetic field equalisation
is necessary – therapeutic and technical measures
are available

All necessary factors for well-founded prevention counselling and therapeutic measures are already available to
physicians today. Electromagnetic stress has to be taken
seriously. The physiological effects correspond in their
temporal behaviour until visibility to all modern diseases

of civilisation. Inappropriate and excessive everyday stress
for the organism together with essential disturbances of
biochemical and biophysical processes in the body and
brain sometimes only become pathological after many
years. Children and youths are especially at risk. All too
often in everyday diagnostic practice, typical apparent
symptoms such as head pressure, tiredness during daytime, cardiac arrhythmias, insomnia, concentration problems, dehydration and headaches, are not brought into
connection with electromagnetic stress.

Prevention in the field of everyday electromagnetic stress
is a key factor of any occupational or private preventive
concept. The demand for consultation and solutions is
high both for the general population and for the economy. We know today that the existing legal limits based
on a punctual maximum stress are not sufficient and
must be supplemented by preventive measures and the
technical reduction of physiologically highly effective
ULF magnetic field gradients. We already have solutions
at our disposal which are both recognised and tried in
commercial practice, enabling the inexpensive and easy
refitting of mobile phone and data processing equipment
as well as sleeping places and reducing ULF magnetic
field gradients measurably.
The Gesellschaft für Prävention (Society for Prevention;
www.gpev.de) in collaboration with the Central Organisation for Biophysical Electromagnetic Stress “EMVB.net” (www.emv-b.net) offer special training courses for
physicians. This enables the physician to broaden his
spectrum of services for patients by introducing individual electromagnetic risk analysis.
Facit: In the past years, we have radically and fundamen-

tally changed our electromagnetic environment. This
concerns working places as much as our home environments and, unfortunately and with grave consequences –
our sleeping places. Our society has already affirmed that
it wishes to use modern phone and data technologies
extensively. We are now called to make their use as
physiologically tolerable as possible. The existing insights
into effective mechanisms of non-thermal effects and the
call for action by the European Environment Agency and
the Federal Office for Radiation Protection are already
setting a clear signal for preventive medicine.
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