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REVIEW OF STUDIES VALIDATING THE PROTECTIVE EFFICACY OF A NEW
TECHNOLOGY (*) DESIGNED TO COMPENSATE POTENTIAL ADVERSE

BIOEFFECTS CAUSED BY VDU AND GSM CELL PHONE RADIATION
B.J. Youbicier-Simo, R. Messagier, M. Fillion-Robin
Tecnolab Research Center, ZAC de la Thalie, Av. I’Europe, 71100 Chalon Sur Saéne, France
(*) Tecno AO: international registered patent and trademark

Summary

A total of 13 studies were initiated and coordinated by Tecnolab Research Center in 6 laboratories from 3 countries
(France, UK, Japan). These studies were aimed at:

- 1) investigating potential adverse bio-effects associated with exposure to non-ionizing radiation (NIR) emitted by
two types of communications devices, video display units (VDU) and cell phones;

- 2) assessing the efficacy of a compensation magnetic oscillation technology designed to protect from NIR. Five
types of biological systems including chicken embryos, young chickens, healthy mice, mice suffering from cancer
and humans were used. A set of 10 biological parameters were assessed, including embryonic mortality, hormones,
antibodies, haematological parameters, stress, mood, ocular damage, neurogenesis, micronuclei formation and
intracellular calcium. Overall endpoints were affected by irradiation, in terms of increased embryonic mortality,
immune depression, depletion of hormones crucial for the regulation of the immune system (corticosterone and
melatonin), changes in haematological parameters, increased stress, mood alteration, induction of ophthalmologic
disorders, inhibition of the neurogenesis in brain areas associated with memory processes, induction of symptoms of
cell dysfunction, apoptosis or cancer, and disruption of trans-membrane fluxes of calcium. On the other hand, the
compensation magnetic oscillation technology tested allowed significant correction of altered physiological
parameters, as well as improvement or disappearance of observed pathological symptoms.

Key words: Bioelectromagnetism - Video display units (VDU) - Cellular mobile telephone - Compensation
magnetic oscillation technology-

Introduction

In recent years, there has been an exponential proliferation of electronic devices
emitting non-ionizing radiation (NIR), namely communication equipments such as video
display units (VDU) or cellular mobile telephones. This anthropogenic radiation induces
overloading of the electromagnetic environment of living beings, leading to increased
exposure of the general population. Public concern raised by this situation has rekindled the
debate about the harmfulness of NIR and h as aroused scientific interest worldwide. In spite
of inconsistencies in the results of the studies devoted to the investigation of potential
interference of NIR with living matter, a growing body of evidence suggests that NIR is
biologically active (Reiter , 1993; Daniells et al., 1998; Mann and R&schke, 1998; Velizarov
et al., 1999; Macias et al., 2000; Hyland, 2000), and can adversely affect biology (Arnetz and
Berg, 1996; Farrel et al., 1997; Persson et al., 1997; Repacholi er al., 1997; Braune et al.,
1998; Frey, 1998; Hocking, 1998; Hardell et al., 1999; Bianchi et al., 2000; Ceconi et al.,
2000; Hocking and Westerman, 2000; Huber et al., 2000; Koivisto et al., 2000; Oftedal et al.,
2000; Savitz et al., 2000). Among other reasons of conflicting results is the fact that in most
studies carried out so far, irradiation was performed with surrogate frequencies different from
those allocated to commercial devices. In fact, the frequency spectrum of the emission of
some commercial devices has similarities with those of certain physiological activities, and
thus can affect them. This is precisely the case with GSM mobile telephony, since not only do
living organisms have a preconditioned sensitivity to the microwave carriers used by this
technology, but the particular pulsing of the signal used in TDMA (Time Division Multiple
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Access) contains frequency components — specifically at 2 Hz and 8.34 Hz - that lie,
respectively, in the range of the & and « brainwaves of the human electro-encephalogram
(EEG). This is also the case with the recently introduced TETRA system (Trans European/or
Terrestrial Enhanced Trunked Radio Access), whose lower frequency carrier is pulsed at 17.6
Hz. For this frequency lies in the S brainwave band, and is close not only to that at which a
flashing light can provoke seizures in people with photo-sensitive epilepsy (Harding and
Jeavons, 1994), but also to the frequency which causes the maximum efflux of calcium ions
from brain cells (Bawin et al., 1978, Blackman et al., 1980); the significance of the latter is
that calcium is an important mediator in vital biochemical functions. In the case of cell phone
handsets there is, in addition, the much more penetrating and equally noxious low frequency
magnetic field that arises as the current from the battery is switched on and off in the manner
required to implement TDMA. (Linde and Mild, 1997; Pedersen and Andersen, 1999). In this
regard, the proliferation of electronic devices might be prejudicial not only to the equilibrium
of the ecosystem, but also to human well-being, and therefore poses a real public health issue
that should be tackled seriously. Consistent with this rationale, research efforts undertaken in
our research center since a decade have been oriented in two directions: 1) investigation of
bio-effects elicited by communication devices such as VDU and cell phones; 2) design and
validation of the efficacy of a new technology aimed at compensating harmful bio-effects
elicited by NIR. This paper is a review of studies committed and coordinated so far by the
research team of Tecnolab. A summary of experimental protocols and main results is
presented in Tables 6 and 7.

1. Biological effects of VDU radiation
1.1. Animal studies

1.1.1. Mortality and immune-neuroendocrine effects in the chicken

A study was carried out in collaboration with the University of Montpellier (France) in order
to investigate the impact of NIR given off by three types of VDU, TV, desk computer and
portable computer, on embryonic development, as well as on neuroendocrine and immune
parameters in the chicken. The efficacy of a compensation magnetic oscillation technology
was tested as well.

Experiment 1: Fertilized chicken eggs were placed 50-80 cm in front of a TV set of the
cathode ray tube (CRT) style. Ambient values of extremely low frequency (ELF) and very
low frequency (VLF) fields were 0-12 nT and 2 nT respectively. With the TV set switched on,
the field strength at the level of the eggs was 135 —270 nT for the ELF and 2-4 nT for the VLF
fields. Three groups of 30 eggs each experienced the following electromagnetic treatment,
continuously during 21 days: the control group was not exposed; the exposed (VDU) group
was exposed to the TV set switched on; the protected (VDU + protective technology) group
was exposed to switched on TV equipped with the protective technology. The eggs were
incubated under 38 + 1 °C, 45-50 % relative humidity and permanent darkness during 21
days. Embryonic mortality was assessed by candling the eggs at 2-day intervals from 3 to 13
days of development (ED3-ED13) and on the day of hatching (ED21). After hatching, the
brood from each experimental group was submitted to the same electromagnetic treatment
experienced during embryonic life. Young chickens were repeatedly immunized by injecting
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porcine thyroglobulin (Tg) subcutaneously at 21, 30 and 39 days of age. Blood samples were
collected the day before immunization (D20) and at weekly intervals after the first (D29), the
second (D38) and the third (D 47) antigen challenge. Then the level of plasma corticosterone,
as well as serum titres of specific anti-Tg antibodies (Ig G) were measured. Embryonic
mortality was 27 % in the control group against 57 % in the exposed, and was reduced to 33
% in the protected group (Figure 1). Corticosterone levels, as well as antibody titres were
markedly reduced in the exposed as opposed to the control group, and were restored to
normal. Hormonal and antibody response profiles were similar to those featured in Figure 2.

Figure 1: Mortahity rate among chicken embryos exposed to VDU radiation and protected by a compensation
magnetic oscillation technology

l o Control avou VDU + Protection } 2t

Monrtality rate (%)
ﬁ 8
*

§

Expenment 1 Expenment 2 Expenment 3 Expenment 4

Experiment 2: The radiation source was a desk computer of the CRT type. Three sets of 30
fertilized eggs each (control, exposed, protected) were placed 50-80 cm from the side of the
computer. Background values of the ELF and VLF fields were 0-27 nT and 2 nT respectively.
With the computer switched on, ELF values were 142-660 nT and VLF values were 2-13 nT.
The incubation conditions, the evaluation of embryonic mortality, as well as the handling
conditions of the chicks and chickens were exactly the same as in experiment 1. Young
chickens were submitted to a slightly modified version of the immunization program used in
experiment 1. They were immunized at 21, 30 and 36 days of age by subcutaneous injection
of porcine Tg. Blood samples were collected at D20, D29, D35 and D38, and assayed for
plasma corticosterone and melatonin, as well as serum titres of specific anti-Tg antibodies (Ig
G). The timetable changes employed in the immunization protocol were designed to refine the
hormonal profile between D29 and D38. Embryonic mortality was 33 %, 47 % and 36 % in
the control, exposed and protected groups respectively (Figure 1). Corticosterone and
antibody profiles were similar to those observed in experiment 1 (Figure 2)
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Figure 2 Hormonal and anbbody reSponses of young chickens expesed 1o VDU radiation and protocted by o

0sc
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Plasma melatonin displayed the same pattern of response (Figure 2). Corticosterone is
immunosuppressive and in healthy state, this negative effect is balanced by the
immunoenhancing action of melatonin. Therefore radiation-induced hormonal depletion and
immune depression led to dysfunction of the immune-neuroendocrine loop whom integrity is
crucial for the organism to cope with environmental insults.

Experiment 3: This experiment was performed to attempt replicating the results of embryonic
mortality recorded in experiment 2. Recorded mortality was 10 %, 67 % and 27 % in the
control, exposed and protected groups respectively (Figure 1).

Experiment 4: , The embryo sensitivity to portable computer radiation (liquid crystal display
style) was tested. The exposure set up comprised a portable computer fixed on wooden
platform. The latter was made of two plans at right angle in order to simulate the position of
somebody using a computer. The keyboard of the portable computer was held horizontally 10
cm above the eggs placed on the horizontal plan and the screen was 30 cm away from the
eggs disposed on the vertical plan. Background levels of the ELF and VLF fields were 10-19
nT and 1 nT respectively. With the computer switched on, the magnitude of the ELF and ELF
fields over the egg platform was 15-267 nT and 1-26 nT respectively. Fertilized chicken eggs
were randomly distributed into three groups of 90 eggs each (control, exposed, protected).
The incubation of the eggs and the assessment of embryonic mortality were performed as
described in experiment 1. Averaged embryonic mortality rate was 16.55 %, 61.41 % and
31.35 % in the control, exposed and protected groups respectively (Figure 1).

Together, these data suggest that:
1. VDU radiation was toxic for chicken embryos;
2. VDU radiation induced hormonal depletion
3. VDU radiation induced immune depression
4. the compensation magnetic oscillation technology tested substantially mitigated
radiation-elicited adverse effects.
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1.1.2. Stress effects in mice
Two experiments were conducted at the Paul-Brousse University hospital in Paris (France).

The first one was designed to determine whether exposure to TV radiation by a TV set can
alter hematologic parameters and if an electro-magneto-protective device can effectively
prevent adverse effects induced by TV exposure. Four week-old male Swiss mice were
involved in the study. The cages containing the mice were placed 20 cm in front of a TV
screen. The geomagnetic field at the site of the study was 572 mG. Ambient electric and
magnetic field strength was 3 V/m and below 0.01 pT respectively. With the TV set switched
on, the electric field strength in the center of the cage was 30 V/m and the intensity of the
magnetic field was 0.8 and 0.23 pT in front and at the back of the cage respectively. Three
groups of 9 mice each were exposed 9 + 2 h/day, 5 days/week, during 106 days under
different electromagnetic conditions: the exposed group was submitted to switched on TV; the
protected group was exposed to switched on TV with the protective technology installed; the
control group was not exposed. Blood samples were collected before (day 0) and after 21, 56
and 106 days of exposure for the determination of the number of red blood cells
(erythrocytes), hemoglobin concentration, absolute and differential white blood cell
(neutrophils, monocytes, lymphocytes) counts. The results are outlined in Table 1. Before TV
exposure (day 0), there was no statistical difference in haematological parameters between the
three groups under study. After 3 weeks of exposure (day 21), the number of erythrocytes as
well as hemoglobin concentration were significantly higher (P < 0.05) in the exposed than in
the control group, while normal values were observed in the protected group. After 8 and 15
weeks of exposure (days 56 and 106), the number of neutrophils was statistically lower (P <
0.05) in the exposed than in control group, but was increased in the protected as opposed to
the exposed group. The same trend was noticed for monocytes. Observed decrements further
to TV exposure might be accounted for by reduction in the proliferation rate, mobilization to
assist target tissues or necropsy. This leads to weakening of non-specific immunity which is
crucial for antibacterial and anti-parasitic defence, as well as protection from exogenous
chemical pollution.

In the second experiment, the possibility that TV radiation induces stressful effects in mice
was investigated by measuring the levels of blood cortisol. The exposure set up, field
characteristics and experimental groups (control, exposed, protected) were exactly the same as
described in the first experiment. The results are presented in Table 2. The mice were bled
after 21 and 106 days of exposure to measure cortisol levels. No difference was observed
between the three groups after 3 weeks of exposure (day 21). After 15 weeks of exposure
(106), cortisol level was significantly decreased (p < 0.05) in the exposed mice as compared
with their control counterparts. On the other hand, normal cortisol level was observed in the
protected group.

Together, these findings indicate that :
1. TV radiation altered haematological parameters;
2. TV radiation weakened immune defence;
3. TV radiation was stressful;
4. the compensation magnetic oscillation technology allowed significant correction
of disrupted physiological functions.
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1.2. Human studies

1.2.1. Stress effects

This study was performed at the Cochin Hospital in Paris (France). The authors sought to
determine whether electromagnetic fields act as a stress factor to affect work performance
(interference stress) and also to evaluate the protective effect of the compensation magnetic
oscillation technology. The study was initiated with 119 VDU users from French and Swiss
companies and civil services and departments, working at least 2 h/day with a computer. Two
experimental sessions were carried out at one month interval. For the first session, subjects
were tested at the end of the week after having worked with their computers for all the week.
As soon as the first test has been performed, the electromagnetic compensation technology
was installed on the computers for a duration of one month. The degree of resistance to stress
against interfering distractions (stress of interference) is assessed with a psychometric test,
“Test de Stress”, derived from the Stroop Color-Work Test (Jensen A.R.,Rohwer W.D. 1966).
The test consist of three exercices that estimates 3 variables : speed, alertness, concentration.
Complementary, for 35 of the 119 participants, after each Stress

BEFORE
119 indivickuals aitar one month of prolection

stressed
n = 22 persons

-0+ +19 points parks -0+ +29 g

STANDARD HIGH 14 STANDARD HIGH
of resistance RESISTANCE R RGE  of resistance RESISTANCE
to stress 1o stress 10 siress 10 slress ‘o stress

Fig. 3 STRESS TEST
For 119 VDU workers

psychometric test session, a questionnaire of symptoms was filled out. The results (Figure 3)
indicated that in the first experimental session, according to a standard of “normal” resistance
to stress : 73 out 119 subjects showed low and very low resistance to stress, while 46
remaining showed a resistance to stress over the standard. Then in the second experimental
session, with the compensation device installed on the computers, only 22 fellows out 119
showed low stress resistance and 97 remaining displayed a high resistance to stress. The mean
improvement for 119 VDU workers was 14.9%, while for the group initially very stressed, the
mean gain was 21.2%. On the other hand, 27 out 35 subjects questioned reported
improvement or disappearance of one or several symptoms (headaches, insomnia,
conjunctivitis, neck pain, redness of the eyes, tearing, etc.).

Together these findings indicate that:
1. VDU radiation was stressful;
2. resistance to stress was increased by the protective device;
3. stress symptoms were improved or neutralize by the protective device.
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