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MUNICH / AMSTERDAM - Radio waves from mobile 
phones harm body cells and damage DNA in 
laboratory conditions, according to a new study 
majority-funded by the European Union, researchers 
said on Monday. 
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The so-called Reflex study, conducted by 12 research 
groups in seven European countries, did not prove that 
mobile phones are a risk to health but concluded that 
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more research is needed to see if effects can also be 
found outside a lab. 
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The $1 00 billion a year mobile phone industry asserts that 
there is no conclusive evidence of harmful effects as a 
result of electromagnetic radiation. 

About 650 million mobile phones are expected to be sold 
to consumers this year, and over 1.5 billion people around 
the world use one. 

The research project, which took four years and which 
was coordinated by the German research group Verum, 
studied the effect of radiation on human and animal cells 
in a laboratory. 
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After being exposed to electromagnetic fields that are 
typical for mobile phones, the cells showed a significant 
increase in single and double-strand DNA breaks. The 
damage could not always be repaired by the cell. DNA 
carries the genetic material of an organism and its 
different cells T e a F o r  Bird Flu 
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US Meat Plants Violating 1 "There was remaining damage for future generation of 

j cells," said project leader Franz Adlkofer. Mad Cow Rules 

This means the change had procreated. Mutated cells are 
seen as a possible cause of cancer. 

The radiation used in the study was at levels between a 
Specific Absorption Rate (SAR) of between 0.3 and 2 
watts per kilogramme. Most phones emit radio signals at 
SAR levels of between 0.5 and 1 W/kg. 

SAR is a measure of the rate of radio energy absorption in 
body tissue, and the SAR limit recommended by the 
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1. It is perfectly true that the levels of microwave radiation in publicly accessible locations near GSM 
and TETRA Base-stations comply, by many factors of 1000, with the current safety guidelines set by 
the International Commission for Non-Ionising Radiation Protection (ICNIRP) [ 11. These limits are, 
however, purely thermally based - i.e. they simply limit the intensity of the radiation to ensure that 
the amount of tissue heating by absorption of microwave radiation is not in excess of what the body’s 
thermoregulatory mechanism can cope with. If heating were the only effect of the radiation, existing 
guidelines would afford the public adequate protection against the emissions of Base-stations; 
unfortunately, however, this is not the case. For microwaves are waves, and, as such, have properties 
other than solely intensity. In particular, the pulsed microwave radiation used in the GSM and 
TETRA systems of telecommunication has a number of rather well-defined frequencies that 
facilitate its discernment by the alive human organism, and via which the organism can, in tutn, be 
affected in a purely non-thermal way [2]. This is so because the alive human organism (and only the 
alive one) itself supports a variety of oscillatory electrical biological/ biochemical activities, each 
characterised by a specific frequency, some of which happen to be close to those found in the 
GSMITETRA signals, making these bioactivities potentially vulnerable to being afected in various 
ways. 

2 The frequency of the radiation that is used to carry (by appropriate modulations) the voice 
mformation (messages) m both GSM and TETRA lies in the microwave band - a frequency range in 
which there IS some evidence (p&cularly at higher frequencies [2]) that processes as fundamental as 
cell division can be interfered with in various ways - the somewhat lower carrier frequencies 
characterising the TETRA radiation facilitatmg its deeper penetration mto tissue _On the other hand- 
the rates at wlxch the microwaves are emitted in distinct groups of flashes _.--- (or pulses) happen to-be- 
close to the fiequencies “ of ~ ” _ _  some of the brain’s own electrical and electrochemical . rh&s; 
L accordingly, _ _ - - _  these . can be (resonantlij-mplified, interfered- - - ll_l_ with ______ (smdar _ _ _  - to the- case of radio 
reception), and even estraked by the radiation - i.e. are forced to operate at frequencies that are 
‘unnatural’, in that they d a e r  from those that characterise the natural rhythms of the body. In the 
case ofGSM;-EeGasicYlash rate’ is 21 7Hz, butlhe ffashes are emitted in gTou%> -̂Z75(eacSch group 
being defined by the absence of the 26” flash) at the rate of 8 34Hz - a frequency that lies in the 
range of the human alyha brain 14~ave activity. In the case of TETRA, on the other hand, the nature 
of the pulsing is somewhat different, but is again characterised by low frequencies that are here close 
to 70Hz and 17Hz - the latter, III particular, characterising the much more accentuated pulsing of the 
emissions of vehicularly mounted antennae It should be noted that 17Hz is very close to the 
frequency (1 6Hz) at which there are reports of a signlfcant increase in loss (eflux) of calcium from 
brain cells - thereby potentially undemning the integrity of the nervous system - and also to the 
frequency at which seizures can be provoked in people suffering from photosensitive epilepsy by 
exposure to a light, flashing at between 15-20 times per second (see below) 

_l_-.l _ _ _ _  - - 
- -- 

. 
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3. More disturbing is that the low fiequencies characterising the GSMRETRA pulsing are close to 
those at which it is known that human mood and behaviour can be influenced in a number of ways 
(ranging ftom depressioddocility to rage), depending on the particular low frequency at which 
microwave radiation is modulated (pulsed) [3], it being actually possible to induce sounds, and even 
words, intercranially by appropriate modulations of the microwave signal [4]. 

4. These various endogenous biological oscillatory electrical activities make the living organism an 
electromagnetic instrument of great and exquisite sensitivity that is able to ‘recognise’ and 
discern the presence of external electromagnetic radiation ‘ informationally’, by decoding 
(demodulating) its various frequency characteristics, including those of any (lower frequency) 
amplitude modulations ’. Since these activities are involved in bio-communication and in the control .-.* 

and regulation of bio-prckesses __-- essential to well-being, it is reasonable to anticipate that it is the 
funcbonaliQ ofthe alive organism - that is impair2 -. by exposure .. to ----- radiat@iof sub-thermal intensity 
cznzining bioactiG frequencies; this contrasts strongly with the situation at thermal levels where 
actual material damage to DNA, cells and tissue can occur. It is to be stressed, however, that unlike 
heating, non-thermal (informational) influences are possible only when the organism is alive: the 
Dead have no electrical brain activity, for example, with which an external electromagnetic field can 
interfere! 

5. What the Mobile Phone Industry and the various national governmental Regulatory Bodies (such 
as the NRPB in the UK) dispute is that the very weak, pulsed microwave radiation used in GSM and 
TETRA exerts any non-thermal biological d u e n c e s  that entail adverse health reactions. Their 
conviction that, provided the intensity of the radiation complies with the ICNIRP safety guidelines, 
human exposure to this kind of radiation is innocuous derives, however, firstly, fiom the erroneous 
belief that electromagnetic fields should be regarded as toxins to the body - rather than an integral 
feature of its alive state - and secondly, from an outdated ‘linear’ mindset that prejudices the 
conclusion that expos&e to weak radiation (below guideline levels) can entail only correspondingly 
weak effects, and vice versa. The invalidity of the latter is clearly indicated by the existence of the 
‘informational’ influences referred to above, which, being contingent on our aliveness, are rnherently 
non-linear effects - i.e. they depend not only on the electromagnetic _______-___I field to .I which ~ a subject - is 
exposed, but also on thestate of the ___I__ individual _.-- at the time - of exposure: . . -- 71 any attempt to understand 
su& eHFects from a purely l i n G  perspective is thus doomed, in that it is unable to address the most 
discriminating feature of all, namely, the ‘aliveness’ of the system under consideration. 

- 

6 .  ‘Oficial’ reviews of published research (such as the Stewart Report of the IEGMP [6], the Zmirou 
Report [7] commissioned by the French government, and the NRPB’s report on TETRA [8]) are 
regrettably characterised by a consistent tendency either to put the most negative possible ‘spin’ on 
any positive results (suggestive of, or consistent with, possible health problems), demanding firther 
corroboration before accepting them, or to reject them on the grounds that, in their opinion, they are 
flawed for one reason or another. Whilst such scepticism is, is course, healthy, and essential to the 
progress of reliable science, care must, at the same time, be taken to ensure that valuable indicators 
of potential positive effects are not missed (or dismissed), and equally, that negative findings 
(consistent with the safety of the technology) are not automatically deemed exempt from similar 
scrutiny. at present, @e tendency is to believe only in false positives, but never in false negatives - a 
totally unacceptable state*of SaYsXaf is geared to promoTa quite unjustified and unrealistic sense 
of security . 

7. The importance of ensuring non-thermal electromagnetic compatibility between mobile phone 

’ It is an established fact that the alive human organism can detect external electromagnetic fields that are more 
than 10 million times weaker than those found several metres from a typical GSM/TETRA Base-station [SI. 
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radiation and energised electronic equipment . -2- such -- as that I___ m arcraft and __ hospitals ___- for examnle --I"- is J of _, 

*course, generally accepted and respected Ironically, however, the same does not yet obtain in the 
I_ case oFEeTvZ--Fiiin5rganism, despite __ 79 &e fact - -  that the lager is itself an electromagnetic 
i__- i n s t r u m e i t i t - ~ e ~ K c ~  -- 1 - 1 1 -  - -__ wfikcfi,-as-&eady _._ --- mentioned, can -detect electromagnetic fields that are I 

millions of times weaker than those to which the public is exposed by GSM/TE 
(&) the existence of a wide variety oTnon-thermal Gio-effects induced by low intensity microwave 
radiation (both pulsed and non-pulsed) that have been revealed by many experiments, enjoying 
varying degrees of corroboration2, which have been performed over the last 30 years on many 
dflerent kinds of living organisms - mcludmg humans - most of which have been published in 
mternational, peer reviewed scientific jo~rnals [9] 

---_-."__ _- _-_ 

8. Whilst the occurrence of non-thermal effects does not, of course, necessarily entail any adverse 
health consequences, there is, nevertheless, a disturbing consistency between some of these 
bioeffects and the nature of some of the adverse health reactions reported both by certain users of 
mobile phones and by certain people (involuntarily) exposed long-term to the radiation from GSM 
Base-stations [2]. Of particular concern is the way in which this radiation non-thermally affect? 
brain fitnction - sg-cTically, its electrical activity (EEG), its electro-chemistry, and the %?di'-brain 
arrier - and degrazes tEie immune system. Thus, for example, the radiation i s -hoK"to  ( i )  disturb- 

"the delicate balance of chemicals in the brain - in particular, the dopamine-opiate system - and ( i i )  to 
increase the permeability of the human blood brain barrier (thereby facilitating the passage of 
chemical toxins from the blood into brain fluid), both of which are medically considered to underlie 
headache, one of the most persistently reported adverse health effects. Similarly, the duration of 
REM sleep is shortened by exposure to radio-frequency radiation, whilst nocturnal secretion of 
melatonin is partly inhibited, both of which are consistent with reports of sleep disruption3 and 
concentration problems, and with anecdotal reports of an elevated incidence of certain cancers in 
some exposed people; for melatonin is an oncostatic hormone - i.e. a hormone that protects against 
cancer, particularly in females. Furthermore, the possibility of deliberately provoking epileptic 
seizures in certain animals by exposing them to pulsed microwave radiation is consistent with reports 
of an increased incidence of seizures in some epileptic children when exposed to the emissions of 
GSM Base-stations. The latter finding is not at a l l  unreasonable, given the known ability of a visible 
light (such as that from a stroboscope) flashing at a rate somewhere between 15-20 times per second 
to provoke seizures in the 5% minority of people who suffer from photosensitive epilepsy. For 
visible light and microwaves are both simply different realisations of electromagnetic radiation, and 
the microwave radiation used in GSM and TETRA similarly 'flashes' (pulses) at rates that the brain 
is able to recognise; unllke visible light, however, pulsed microwaves are not reliant on the eye and 
optic nerve to access the brain, since they can penetrate the skull directly. 

c___ ___I- _- _.-I- --_l_...-..--.-_l. -.-.--.-______ 

9. It should be noted that although microwave radiation is non-ionising - i.e. does not have enough 
energy to break chemical bonds, particularly in DNA - it can, nevertheless, .finctionaUy interfere 
with the natural processes involved in DNA replication and repair by subtly altering molecular 
conformation (architecture), for example; this could well account, respectively, for the reports of 
chromosome aberrations/ micronuclei formation and for the increased amount of DNA fragmentation 
observed under irradiation Similarly, the finding that exposure to pulsed GSM radiation (of an 
intensity comparable to that realised during mobile phone use) promotes the development of cancer 

' Difficulties in replication can often be traced to some crucial difference in experimental protocol that 
effectively undermines the fidelity of the intended replication. Thus the reason why it has not been possible to 
replicate some experiments is precisely because they have not actually been replicated! 

Another possible contributory factor to sleeping problems is the phenomenon of so-called 'microwave 
hearing', whereby people (even those who are clinically totally deaf) can discern buzzing/clicking sounds in 
their heads when exposed to low energy, pulsed microwaves [ 101. 
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makes the occurrence of non-thermal effects more difficult to predict (and hence to regulate against) 
than is the case with thermal effects - and, of course, undermines the meaningfulness of requiring 
that any adverse effect be ‘established’ before it can be taken into account in safety considerations - it 
does not mean that they can be safely ignored, or that they cannotprovoke adverse health reactions 

in mice that have been genetically engineered to have a predisposition to cancer is consistent with 
other studies showing an over-expression of heat shock proteins (HSPs) in both human and animal 
cells exposed to GSM radiation; for HSPs are known to mhibit natural programmed cell death 
(apoptosis), thereby allowing cells that should have ‘committed suicide’ to continue to live. Taken 
together, these various effects are, in turn, consistent with (z) the 2-3-fold increase in the incidence of 
a rare form of cancer in the periphery of the human brain, where the penetration of the (electric field 
component of the) radiation from the handset is greatest (the laterality of the tumours correlating with 
that of handset use), which has been found in a epidemiological study in the USA [ 1 I], and (ii) with 
the increased incidence of cancer amongst users of mobile phones found in a recently published 
Swedish epidemiological study [ 121, although in both studies it should be noted that, in the majority 
of cases considered, exposure was not to (digital) GSM phones but rather to the older analogue ones, 
which, having been available for rather longer, permit the effects of exposure over a rather longer 
period to be studied4. 

10. It is important to appreciate that these and other findings pertaining to exposure to the emissions 
of GSM handsets are not irrelevant to the consideration of the effects of exposure to Base-station 
radiation, since the informational content of the latter is the same as that of the phone signals; indeed, 
the increasing number of disturbing reports of rather serious adverse health effects in animals 
(particularly cattle [13]) exposed to GSM Base-station radiation could well be valuable waming 
portents that should not be ignored; equally, the steadily increasing number of reports [I41 of 
unexplained clusters of human cancers in the vicinity of certain GSM Base-stations warrants urgent 
mvestigation. 

12. Quite apart from their weaker immune systems, pre-adolescent children are particularly 
vulnerable - as recognised by the Stewart Report - because of the increased rate at which their cells 
divide (making them more susceptible to genetic damage), and because their nervous system is still 
developing - the smaller size of their heads and their thinner skulls increasing the amount of radiation 
that they absorb, particularly at 9OOMHz. Especially vulnerable to interference by the pulsed 
microwave radiation used in GSM is their electrical brain-wave activity, which does not settle into a 

It is sometimes argued that, even in the case of analogue phones, exposure is still in its ‘early days’ in 
comparison to the much longer latency periods that are generally considered to characterise the kinds of 
cancers that might be promoted or initiated in certain susceptible people; it should be appreciated, however, 
that existing latency estimates are not necessarily relevant here, since they are based on experience under non- 
exposed conditions. 
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stable pattern until puberty’. The use of mobile phones by pre-adolescent children is thus to be 
strongly discouraged, and the siting of Base-station masts in the vicinity of schools and nurseries 
strongly resisted: financial gain must not be allowed to be the overriding consideration. 

13. In connection with Base-station exposure, it must be appreciated that it is impossible to cite a 
unique ‘safe distance’. The only meaningful approach, at present, is to require, in publicly accessible 
locations near a mast, that the intensity of the radiation should be below the level at which any 
adverse health effects have so far been reported; including an additional safety factor of 10, a 
maximum intensity limit of 10nW/cm2 ( = 1 0 ~  W/m2 - equivalent to 0.2v/m) is, in t l u s  way, 
indicated. The precise distance fiom a mast at whch this level is realised depends, however, on how 
powerful are the antennae, their height above ground-level, the orientations of the main beams and 
their ‘side lobes’ (subsidiary emissions that are much more localised in the immediate vicinity of a 
mast6), and the local topography. 

1 14. To cite the examples of radio and television transmission in an attempt to support the claim that 
i exposure to the (much less intense) radiation used in mobile telephony is harmless is flawed on at 
{ least three accounts: (i) the occurrence, in any case, of certain health problems that correlate with 
’ exposure to the radiation from these installations, ( i i )  the fact that, unlike that used in GSWTETRA, 1 the radiation from TV and radio transmitters is not emitted in pulses, in patterns characterised by 

frequencies that the brain can recognise, and is not, in any case, in the (more biologically active) 
microwave band, and (iii) the beam morphologies are quite different. Furthermore, before taking 
reassurance fiom an apparent absence of health problems amongst continental users of TETRA, it 
should be remembered that it is often the much less biologically active TETMPOL system (as 
opposed to TETRA) that is there used. 

15. In conclusion, it c m  hardly be disputed that to enjoy an acceptable quality of life requires more 
than simply an absence of terminal disease. Adverse health effects in humans of the kinds already 
reported worldwide - su.ch as headaches, sleep disruption, impairment of short-term memory, etc. - 
whilst maybe not life-threatening in themselves, do nevertheless have a debilitating effect that 
undoubtedly affects general well-being, and which in the case of some children could well undermine 
their neurological and academic development, as is already evident from experience in the case of a 
number of infanb‘junior schools at which is located a GSM Base-station. It should, however, be 
stressed that, to date, the apparent absence on a global scale of more serious pathologies attributable 
to exposure to the emissions of GSM/TETRA Base-stations is no guarantee of immunity in the long- 
term; indeed, as mentioned earlier in Para. 10, there is already an increasing number of reports [ 141 of 
unexplained clusters of cancers in the vicinity of certain GSM Base-stations, whose non-involvement 
remains to be established. 

J, 

This is because the multi-frame repetition frequency of 8.34Hz and the 2% pulsing that characterises the 
signal from a phone equipped with the energy-saving discontinuous transmission (DTX) mode (which becomes 
active during listening) lie in the range of the alpha and delta brain wave activities, respectively. The fact that 
these two particular electrical activities are constantly changing in a child until the age ofabout 12 years, when 
the delta-waves disappear and the alpha rhythm is finally stabilised, means that a child’s brain must be 
anticipated to be doubly vulnerable to interference from the GSM pulsing. 

Whilst the power in a side lobe is certainly much less than in the main beam, the power density can be 
comparable to that in the main beam several hundreds of metres from the mast because of the closer proximity 
of a side lobe to the mast (power density at a distance d from the mast is proportional to the ratio: power 
delivered by the antenna into a bead the  square ofthe distance, d). Exposure to such side-lobes could account 
for health problems reported in locations that are not exposed to the main beam, such as populated areas 
immediately beneath an antenna. 
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