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significantly enhances its potency to affect living systems - a potency which, however, depe:nds very much on
the frequency of the radiation.

This frequency sensitivity arises because living systems themselves support a variety of highly organised
(coherent) electrical activities, each characterised by a different frequency, which play an important role in
the control and organisation a living organism [1]. Exposure of the living organism to external radiation of
the same frequency can result in an (resonant) amplification of an endogenous coherent activity - perhaps to
a dangerously high level ; on the other hand, if the frequency is close (but not equal to) the endogenous
activity, it can result (via interference) in the degradation of this activity, and with it any bio-control reliant on
1t.

Thus the natural {endogenous) coherent activity ‘preconditions’ the living organism to have a high sensitivity
to external coherent electromagnetic radiation, no matter how weak. This is illustrated by the well-known
ability of a light flashing at a certain frequency (between 15 and 20 times per second) to induce epileptic
seizures in certain susceptible people. It is not the brightness of the light (i.e. its intensity), but rather the
{coherent) regularity of its flashing that is the harmful aspect.

The microwave signals used in the GSM system of mobile telephony similarly “flash” (217 times/second) -
with a low frequency modulation that lies in the range of the important alpha brainwaves. Given that light
and microwaves are simply different varieties of electromagnetic radiation (differing only in their frequency
and degree of coherence), there is no reason to suppose that the deleterious effect of a flashing visible light
does not extend to microwave radiation flashing at an equally low frequency.

Less well known is the fact that living systems themselves support another kind of organised (coherent)
. electrical activity, the frequency of which happens to fall in the microwave band [2], to which the GSM carrier
frequency belongs! Again, just as relatively slowly flashing radiation can affect neurological processes
characterised by a similar frequency, so living systems also have a preconditioned sensitivity to ultra-weak
microwave radiation - either through resonance effects, or by its ability to ‘switch on’ an internal microwave
activity which Nature did not intend to be on [3].

§II.

It is thus apparent that existing safety guidelines, which address effects dependent only on the intensity of the
field --specifically, in the case of microwave irradiation, keating -do not protect against effects allied
specifically to the wave nature of the radiation, such as its frequency, (phase) coherence, etc; clearly there is
‘another side of the coin’ to be taken into account. Sensitivity to these latter effects, however, depends on the
organism being alive (since it is through its vitality that it is ‘sensitised’ - just as a radio has to be switched
on before it can receive a signal); effects due solely to intensity, by contrast, do not require the organism 10
- be alive - i.e. are not specific to a living system. Thus existing safety regulations neglect to take into account
the most discriminating feature of all - namely the “aliveness” of the organism!

In turn, whilst the aliveness “opens” the organism to certain features to which it would not otherwise be
sensitive, it also means, however, that the occurrence of any particular non-thermal effect cannot be predicted
to occur with the same absolute certainty as that with which (intensity-based) thermal effects can. For the
occurrence of even the primary initiating interaction cannot be predicted with certainty, since it depends on
the ‘aliveness’ of the irradiated organism, which, in general, varies from person to person!

Thus statements to the effect that ‘there are no established health hazards of radiation of sub-thermal
intensity’ are fundamentally flawed, since, unlike thermal effects, only the possibility of such hazards can be
meamngfully spoken of [4]. It is thus clear that effects not allied to intensity inevitably ‘slip through the net’
of existing safety guidelines, which, of course, raises the question as to how a more comprehensive level of
safety might be ensured.

Before considering this, it is necessary to assess the status of evidence - both theoretical and experimental -
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consistent with the potentiality of living organisms to be adversely affected by ultra-low intensity radiation. -

Firstly, it is to be noted that the preconditioned hypersensitivity of adequately metabolising living organisms
to ultra-weak microwave radiation of a particular frequency is a quire general prediction of modern biophysics
[2], reflecting the self-organising ability of open, dissipative systems in the non-linear regime far from
thermodynamic equilibrium, whereby once the rate of metabolic energy supply exceeds the rate at which the
system can turn it into heat, a certain fraction of this energy is (non-thermally) channelled into a highly
organised (coherent) collective vibration of the whole system, wherein it is stored and effectively protected
against dissipation - the frequency of this vibration being in the microwave band.

Secondly, much experimental evidence has accumulated over the past 25 years that is consistent not only with
the existence [5] of this endogenous microwave activity, and with associated non-thermal, highly frequency-
dependent influences [4] - such as, for example, alterations in the growth rate of E.coli [6] and yeast [7],
synchronisation of cell division [8], the ‘switch-on of certain genetic processes [9], alteration in the activity
‘of important enzymes [10], erc, - but also with the fact that orher organised electrical activities in quite
different frequency ranges, such as brainwaves [11], can likewise be influenced in a non-thermal way by
external fields (amplitude) modulated to a similar frequency; in addition, there are numerous reports of other
non-thermal influences of the radiation of the kind used in mobile telephony, such as effects on human blood
pressure [12], depression of the immune efficiency of human leukocytes (white blood cells) [13], increases in
the permeability of the blood-brain barrier [14], increases in calcium efflux from brain tissue [15], and most
dramatically, a significant increase in the mortality of chick embryos [16].

Apart from possibly preventing the microwave radiation from switching on some particular non-thermal
effect, simply reducing further the level of allowed intensity, either by legislation or by using a screening
device of some kind, is pointless - particularly with respect to any magnetic fields associated with low
frequency modulations of higher frequency carrier waves since, under the conditions in which a mobile phone
or VDU is normally used, such fields are effectively unscreenable; a certain minimum intensity is, in any case,
necessary in order that a mobile phone can operate at all! - S

§III.

The hopelessness of this situation clearly mandates a fundamental reappraisal of the whole problem of
protection against the electromagnetic pollution emitted by the ever increasing number of technological
- devices of all kinds - not just mobile phones and VDUs. It is clearly necessary, if non-intensity effects are to
be successfully dealt with, to shift attention away from the external aggressing field (only the intensity. of
which can be regulated) o the organism that is being irradiated. If we cannot do anything to regulate the
radiation (other than its intensity), then it becomes necessary to consider how the living organism can be
protected, so as to be able to withstand the electromagnetic pollution without sustaining deleterious effects
on its health.

Clearly then, it is necessary to extend the domain of competence of existing safety guidelines to include the
essential new dimension of electromagnetic biocompatibility [4].

Thus, to deal with adverse cffects of electromagnetic pollution - other than those connected with its intensity
- itis necessary to develop a kind of preventative electromagnetic pharmacology that in some way strengthens
the immunity of the human organism against those effects that cannot be regulated - for example, by helping
to maintain the integrity of the alpha rhythm of the brain in the face of external electromagnetic aggression.

Rather than attempting to shield against, or nullify any externally aggressing ¢lectromagnetic ‘pollution’, a
biotechnology [named Tecno AO : A(lpha) O(scillator) ] appears to work by increasing the body’s resilience
against possible deleterious side-effects of this pollution attributable to properties of the associated
clectromagnetic fields other than their intensity. Tecno AO electromagneto-bioprotective technology
(international patent) is a_passive autonomous magnetic oscillator (8-12 Hertz ; 100-150 £T) made of a double
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antenna filled with an electromagneticcally treated saline solution {17]. The living organism is submitted to
the simultancous cxposure of the magnetic compensation emission of the specmlly organised hyperweak
electromagneuc field - provided by a device.

It has been suggested that this resilience effect is achieved by strengthening and maintaining the coherence of
the alpha activity of the brain - the importance of which to the control of the human organism is well
recognised [1] - and by maintaining ion-protein links against the disruptive effect of the external radiation; in
this way, ‘electromagnetic biocompatibility’ is promoted.

Under the influence of an externally aggressing field, such as that from a VDU screen or a mobile telephone
hand-set, the device emits an extremely weak - but coherent - magnetic field of extremely low frequency
(ELF), the dominant frequency component of which lies within the range of the alpha brain-wave activity. It
should be noted, however; that the strength of the emitted magnetic field is vanishingly low in comparison with
that of the external fields which it helping the body to combat.

Notwithstanding its experimentally established efficacy [18] the credibility of the device would be greatly
enhanced were it possible to understand how it might possibly work - it being necessary, in the first place, to
understand how a living organism can discern a magnetic field as weak as Ihat emitted by the device, which
is actually comparable to that emitted by the brain itself!

To date, the only suggestion [19] has been in terms of the torsion fields that are currently attracting attention.
Before embarking on such considerations, however, it seems worthwhile to ascertain whether the possibilities
offered by recent developments in biophysics have been fully exhausted - in particular, those in which the
aliveness of the system under consideration plays a crucial role ab initio.

As noted above, [3, 4], living systems have the ability to store significant amounts of energy (either of
metabolic origin, or absorbed from an external irradiating field) in certain supra-thermally excited vibrational
modes. Not only does this sensitise them in the ways described above, but it also means that living systems
can function as macroscopic quantum systems [20]. Consequently, quite novel possibilities exist of sensing
and, in turn, responding to vanishingly small external magnetic fields - such as that emitted by the TAO
device - via a field known as the vecfor potential, whose variation in space and time determines, respectively,
the ‘associated magnetic and electric field intensities; accordingly, the underlying vector potential can be
significant even when the associated electric and magnetic fields are arbitrarily small, or even vanishing! The
ability of a vector potential (associated with which is no magnetic field) to influence a living system is
dramatically illustrated by its effect [21] on the development of Drosophila embryos.

The efficacy of the (ELF) Tecno AO technology in establishing electromagnetic biocompatibility with VDUs
and mobile phones, which operate at highly discrepant frequencies, empirically indicates the bio-importance
of low frequency modulation in the case of the latter - specifically, that at 8Hz, which as mentioned above, lies
in the range of the brain’s alpha activity. VDU screens, by-contrast, emit a very much wider tange of
frequencies. It has recently been established by laboratory expcnments [22], however, that it is the lower
frequencies, which are the most deleterious to heaith.

The potency of low frequency modulated electromagnetic radiation to (non-thermally) induce adverse health

effects derives from the information content of the i mcornmg signal (i.e. its regular pulsation) - as opposed to
its energy content -i.e. its intensity.

Conclusion

It must be concluded that it is really only possible to protect - by way of safety guidelines and devices
employing some kind of screening - against effects which are in some way dependent on field intensity,
although only in the case of effects not allied to the aliveness of the organism can such-protection actually be
guaranteed; for, as has been argued at some length elsewhere [4], the intensity threshold required to achieve
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the switch-on of a certain non-thermal effect in a living organism depends on the state of the organism at the
time of irradiation: it is thus not a uniquely defined quantiry. Accordingly, in such cases, and a fortiori in the

case of effects not dependent on intensity ar all - such as resonant responses to both MW and ELF fields - a

radically new, and more comprehensive approach to protection is mandated, if the undoubted benefits of
contemporary telecommunication and computer technology are to be enjoyed with a higher degree of safety

than is possible at present. Given the virtual certainty that, having experienced these benefits, society will

never renounce its dependence on this technology, the development of such a new approach to protection is a

matter of the highest priority. The nature of the protection required, in conformity with the considerations of
the implications of aliveness, is encapsulated in the new concept of ‘electromagnetic biocompatibility’.

The Tecno AO EM technology must be considered to be in the vanguard of a new generation of bioprotection
that conforms to this electromagnetic biocompatibility principle - its efficacy being intimately allied to the
very ‘aliveness’ of the human organism whose well-being it helps to maintain in an ingenious and novel way.
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RESULTS OF AN EMF PROTECTIVE COMPENSATION TECHNOLOGY*
IN ANIMALS AND IN HUMANS

Professor M. Bastide ; Dr. B. J. Youbicier-Simo ; Dr. L. Faivre-Bonhomme ; Dr. R. Coghill ; Professor
M. Miyata 3 Dr. J. Catier ; Professor T. Canavan ; M. Fillion-Robin ; Dr. J.-L. Marande ; Mr. J. .Iukes .
Professor D. Clements- Cmome

Summary - Part 2 -

The practical applications of this electromagnetic biocompatibility concept have been experimented
through several university research programmes in animals and in humans - (I) in immunology, (ID
neuroendocrinology, (III) embryogenesis, (IV) haematology, (V) in human immunology, (VI)
ophtalmology, (VII) neurologie, (VIII) neuropsychology, (IX) psychophysiology, (X) clinical study -
using a magnetic oscillator(*) which compensates the harmfull effects of the field emitted by actual
computer screens and cellular phones. The assessment of the protection given by the compensating
emission shows that the EMF of actual VDUs and mobile phones are harmfull for the health of users
and that it is possible to make them electromagnetically bmcompatlhle by the use of speclﬁc EM
compensation technology (* named Tecno AO),

IN ANIMALS
L -II. In Immunology and Endocrinology : Effects on cortlcosterone melatomn IgG responses in
chickens
Extracts from : ‘Bioeffects of continuous exposure of embryos and young chickens to ELF emitted by desk
computers : protective effects of Tecno AO antenna.’

and from : ‘Biological Effects of Continuous Exposure of Embryos and Young Chickens to Electromagnetic
Fields Emitted by Video Display Units.”

II. In Embryogenesis : Effects on embryo hatching (from VDUs and cellular phones irradiation)
Extracts from : ‘Damage to chicken embryos exposed to EMFs from mobile phone : protection by a
compensation antenna.’ '

B.J Youbicier, B.J Boudard, C. Cabanner, B.J Lebecq, and M. Bastide
Laboratory of Immunology, Faculty of Pharmacy , University of Montpellier], FRANCE

Introduction

In 1989, Dr BJ Youbicier-Simo who is specialist in Neuro-immuno-endocrinology at the University of
Montpellier (France), conceived an avian model, with the aim of investigating the fonctional interrelationships
between the immune and neuroendocrine -systems, as well as the involvement of both systems in the
regulation of stress. Especially, Dr Youbicier-Simo studied the ability of juvenile chickens (intact,
immunodeficient ¢r immunodeficient and supplied with immunoenhancing endogenous compounds) to
respond hormonally and immunologically to antigen challenge. The endpoints were hormone levels (ACTH,
corticosterone, melatonin), pineal enzymatic activities (NAT, HIOMT) and antibody titers (IgM, IgG). This
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research was funded during four years by the pharmaceutical industry and was achieved in collaboration with
Madeleine Bastide, who is Professor Emeritus and head of the Laboratory of Immunology at the Faculty of
Pharmacy, University of Montpellier (France). A Ph.D. dissertation was completed (1) and four publications
issued from this work (2, 3, 4, 5). The chicken model was chosen for the study of stress because the avian
embryo is easily accessible and can be easily immunodeprived at an earhcrstagc of development (3 days of
age).

Since 1993, the same model has been extensively used to investigate the potential for Electromagnetic
radiation given off by actual communication devices such as video display units and cellular telephones, to
induce biological stress in vivo. The idea was to address the issue of the safety of the electromagnetic fields
(EMFs) generated by the incriminated devices for human beings in real use conditions. Fertilized chicken eggs
were chronically exposed to the radiation during embryonic development. Then embryonic mortality, as well
as hormonal and immune parameters were assessed in the surviving brood. The data obtained with Video
display units showed that chronic exposure was toxic for embryos and was associated with hormonal and
immune disturbances in juvenile chickens (6, 7) Trials with operating cellphones indicated a very high
mortality rate among exposed embryos (60% vs 14% for the sham-exposures)(8). When an actual GSM
cellphone signal was split into its carrier (microwaves) and modulating (low frequency: ELF) components -
by means of copper gauze immune to microwaves but transparent to low frequencies -, embryonic mortality
was even worsened (76%), as compared to what observed with full cellphone signal (60%).To date, in vivo
studies are rather scant that have been carried out using actual VDU devices or cellphones. Most studies are
with field generators with selection of specific frequencies and intensities. Thus the full spectrum of
commercially available devices cannot be assessed for their potential biological hazards.

During this 6 year study, endeavours were made to protect exposed organisms from the deleterious effects of
electromagnetic radiation. This was achieved by simultaneous exposure to an hyperweak magnetic
compensatory signal, intended to make an initially stressing EM radiation biocompatible for the exposed
living organisms (7, 9). This compensatory emission is provided by a device, that is an autonomous magnetic
oscillator (8-12Hertz ; 100-150fT) termed Tecno AO technology, internationally patented as an
electromagneto-bioprotective technology.

Materials and Methods

The tested devices were either video displays units (TV sets or computers at MPR2 standard) or GSM cellular .
mobile telephones. Fertilized eggs were incubated (38+1°C, 40-50% humidity) and issued embryos
experienced different electromagnetic treatments with the tested devices, continuously during embryonic life
(21 days). In the trial with video display units (TV sets or computers), the eggs were placed 0.5-0.8 m from
the source of EMFs. '
Three groups of embryos were studied : the sham-exposed control group, exposed to switched off devices the
exposed group, exposed to operating devices; the protected group, exposed to operating devices with Tecno
- AO oscillator installed. Embryonic mortality was evaluated by candling the eggs at the age of 3, 5,7,9,11, 13
and 21 days. Juvenile chickens were repeatedly immunized with porcin thyroglobulin and hormonal
(corticosterone, melatonin) and antibody (IgG) responses at different point times (20,29, 35, 38 and 47 days
of age). The body weight was also measured. The data were processed by the Mann-Whitney test. The
experiments were blind and each one was replicated three times. The results are expressed as mean for three
experiments. In the study with the celiphone, the eggs were placed on a platform 5 cm below the cellphone.
In addition to aforementioned 3 groups, two other samples were studied: the “ safety test group “, exposed to
the Tecno AO oscillator alone, in order to assess the safety of Tecno AO comperisatory emission by itself; the
“low frequency test group “, exposed the low frcquency component (modulating ELF fields) but not to the
microwave component (carrier frequency) of an actual GSM cellphone signal. The cellphone signal was split
into its two components by means of copper gauzc (350 p mesh) immune to microwaves and transparent to
ELF fields. Embryonic mortality was cvaluated at the age of 3, 5 7,9, 11, 13 and 21 days (ED3, ED5, ED?
ED9, ED11, ED13, ED21).
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Results

The results are exprcssed as total death rate registered at ED21 and Tecno AO oscillator protective efficacy is
. derived from total death rate. In the study with video display units, total death rate was, 10- 33%, 47-68% and
10-28% for the sham-exposed, exposed and protected groups respectively. The compensation oscillation
effectively protected the embryos with 60-78% efficacy. Corticosterone and melatonin levels, as well as and
antibody titers and body weight were markedly decreased by EMF exposure. Once more, the Tecno AO
- antenna could fully compensate these disruptions: 100% for corticosterone; 102% for melatonin, 105% for
antibody titer and 93% for body weight. The results are summarized in the table below. In the study with .
cellphones, the mortality rate with full signal was very high (60% vs 14% for the sham-cxposurf.:s) and
surprisingly, the modulating frequency (ELF) alone appeared more harmful (76%) than whole radiation
spectrum {with MW).Conversely, total death rate was only 27%, 16% in the protected and safety test groups
" respectively. The compensation oscillator effectively protected the embryos with 74% efficacy.

Efficacy of Tecno AQ electromagnetic compensatlon em:sswn on hormonal and immune responses and
body weight

Corticosterone _ Melatonin IgG Body weight
Control - 6.0x02 - 490+20 - 5003 741 = 14
Exposed 25x=0.1 40x05 2802 - 659=x16
Exposed/Protected 6.0+03 500+ 4.0 5.1+05 - 717 %21
with Tecno AO : o
TPE* 100% 102% 105% 93%

*The Tecno AO antenna protective efficacy (TPE : %) was calculeted for eé.ch test point _whefe noticeable
‘variation occurreql (D29, D35, D38). The data represent mean = SEM.*P<0.01 vs D20 ; *P<0.01vs Exposed

Embryo mortality
L E ' Cellular Telephone VDU
Control 14% 18%
Exposed 60% 54%
Exposed/Protected by Tecno AO ' 27% 29%
Tecno AO alone (safety group) ' 16% '
Group with microwaves schielding (*) C 76%
Group with ‘Microshield’ device (*) 77%
(* low frequency test group) '

_ Discussion

Together, these data demonstrate that EMFs given off by the tested communication devices are stressful and
-+ toxic for chicken embryos, as well as for derived young chickens. Microwave modulation by ELF fields seems
* crucial for the induction of stressful effects by a typical GSM cellphone signal. These results are in line with
findings by different investigators (10, 11, 12, 13). Extrapolation of present data to humans might appear as
being excessive. However, one must keep in mind that the biochemical processes underlying embryonic
development are similar in virtually all the species. This argument is sustained by examples found in scientific
literature. For example, Goldhaher and colleagues (14) found 80% increase in abortion among pregnant
women working with computers.The hyperweak compensatory signal emitted by Tecno AO antenna was able
to significantly reduce all the polluting effects subsequent to VDU and cellphone exposure, so that the latter
communication devices were made biocompatible for the users. We can say that the Tecno AO devices that
we have tested - (two different applications of the same patent, each one adapted to the specific EM pollution
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either for VDUs or for cellular telephones) - efficiently and safely protects the embryos and young chicken
from EMF damage.

Conclusion

The present EMF-sensitive chicken model is simple, not time expensive and looks suitable for testing the
safety of any EMF radiating device available on the market, as well as the efficacy of any device claiming to
protect from EM pollution. In the analysis of the EM pollution, instead of trying to establish a link between
the general polluting EM environment and grave deseases like cancer or leukaemia, we focused on the
observation of the stress process, - that can occur in any healthy living organism. We have also chosen to work
on prevention topic, with the aim of making man-made EMFs biologically compatible.
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The magnetic field was spatially homogeneous within the cage. The magnetic field was 0.8 uT in front of
the cage and 0.23 puT its back. TV was left on stand by after exposure (0.03 uT).

The control group (n=9) was placed in another room under identical light, noise and temperature conditions
except for the magnetic field which was below 0.01 pT.

The geomagnetic field in the exposure room was 572 milliGauss (Geo-magnetometer BPM 2001 Bio-physic
Mersmann D3471 Wassenach). The light value was 400 lux (lux-meter L x 101. Bioblock France).The electric
field at 50 Hz was 30 V/m in the center of the cage for the exposed groups and 3 V/m for the control group.
(EFM 130 Electric field measurement stocbridge MA 0266 USA.

Hematological parameters (total leukocytes and differential leukocyte counts) and body weight were
measured at days 0, 21, 56. 106. Blood was taken by retro-orbitral puncture (200 ul) always at the same time
in the morning.

Blood samples were analysed with a Sysmex NE 1500-10A (Medical Electronics Japan) and included
erythrocyte counts (RBC). absolute leukocytes (WBC), mean corpuscular hemoglobin concentration
(MCHC), mean corpuscular hemoglobin (MCH) hematocrit and platelets.

Differential leukocyte counts were carried out after May-Grunwald-Giemsa staining of the sides (200
cells/mouse).

Results

On day O : there was no statistical difference in hematological parameters or body weight between the groups.
Later on at different times of the study. there was no significant difference in body weight between the three
groups.

On day 21 : (when mice were 7 weeks-old) erythrocytes, hemoglobin and hematocrit values were higher in
the exposed group than in the control or in the exposed protected ones. (Table 1)

On day 56 : (when mice were 3 months-old) in the exposed and exposed protected groups. the MCHC values
were higher than in the control group. In the exposed group neutrophils counts were lower than those of the
controls, and monocyte counts lower than those of the exposed protected group (figures 1, 2, 3, 4). The
lymphocyte of the exposed-protected group were significantly higher than those of the controls.

On day 106 : after 3 months exposure, for the exposed group, hematocrit and MCH values were lower than
the controls. In the exposed group, MCHC was significantly higher than in the control and exposed-protected
groups.

Neutrophil counts were lower in the exposed than in the control group and monocytes lower than those of the
exposed protected or control groups.

Discussion

When mice were ;xposled during their young age and later on to a TV screen electromagnetic field emitted by
a TV screen, modifications of hematologic parameters were observed.

Differences between the haematological values of the group were mostly visible after 56 and 106 days of
b st MUHOC}’IC and polynuclear values appeared to be the most affected. Values of the exposed mice
were statisticaly lower than control ones on day 106, while values of the exposed-protected ones were
significantly greater.

The protective equipment showed some efficacy. When the values of the exposed mice were compared to



