ASA Enquiry Ref: A17 -388045:
Response s by Electrosensitivity UK,
June -August 2017.

(Response, Partl : separate document:
First Response, dated 4 July 2017, to the ASA letter dated 26 June 2017:
23 pages, with 17 attached and many linked studies).

Response, Part2 :

Second Response, dated 8 August 2017, to the ASA email ( xxx ) of 31 July 2017: 137
pages, with over 4 00 quotations and references, together with many attached (70+) and
linked studies , as follows. [1B]

A. Introduction . (page 2)
Correspondence with the ASA during June to August 2017:
(@ The ASAGs r equi r e substantiationfobarhealh risk from EM exposure
(b) The A S A @efinition of risk from mobile phones
(c) The ASAds methodol ogi cal appr oa cihcommarisgnemthe r a | heal
the merchandising of commercial products
(d) The names of the A®&Rppersonse asseshing ¢ha qguidende s
substantiating the statement of risk in the advert.
(e) The ASA 6 definitonof a mobi l e phoneds fields and radiati

B. Established mechanisms of EM bio - reactions substantiating a risk for the
15 symptoms and conditions caused by low -level EM exposure from
mobile phones
(&) VGCCs (page 6)

(b) Oxidative stress (page 13 )
(c) Other mechanisms and pathways (page 24)

C. Conclusion:

Established mechanisms of EM bio -reactions are fully substantiate d as
health risk for the 15 symptoms and conditions caused by low -level EM
exposure from mobile phones (page 25)

The established scientific evidence on the mechanisms and pathways fully and
incontrovertibly corroborates and substantiates all of the very limited claim on
potential risks of the 15 symptoms and conditions caused by low -level EM
exposure from mobile phones and similard evices .

D. Further evidence from individual studies substantiating a risk for the 15

symptoms and conditions caused by low -level EM exposure from mobile
phones (page 2 6)
Damaged immune system , Electrosensitivity , Skin Disorder , Cancer Risk Raised

Heart Palp itations , Headaches , Memory Loss , Fatigue , Brain Tumour , Sleep
Disorders , Dementia , Tinnitus , M.S., Damaged Sperm Count , Depression .

E. Conclusion:

mobile phone emissions are fully substantiated as a health risk for the 15
symptoms and conditions caused by low -level EM exposure (page 132)
The substantial quantity and quality of established scientific evidence available on
the mechanisms and pathways, along with more detailed studies, fully and
incontrovertibly corroborates and substantiates all of the very limited claim on
potential risks of the 15 symptoms and conditions caused by low -level EM
exposure from mobile phones.

Appendix: pdfs of 70+ studies attached.
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A.
Introduction

Correspondence with the ASA during June to August 2017:

(a) The reQuikednents fora substantiation of a health risk from EM
exposure
As | explained in my email of 31 July 2017, | felt thatit was appropriate to make two
observations pertinent to the claims against the advert. These points suggest ed that
further substantiation was unnecessary in this case. These are as follows.

® When | spoke to  xxx by telephone in June before submitting my first

response , we agreed, given that some 20,000 studies could be considered
relevant, | should hi  ghlight those which | felt were germane to the whole

issue and that the ASA would not require detailed lists of studies just
pertaining to the 15 specific symptoms and conditions listed in the small print.
Inote dt hat t he Acehad snowschamged and wonder  whether there
was a particular reason for this change of methodology.

(i) Infactt he question now raised bythe ASA about the 15 symptoms and
conditions was specifically covered inthe substantiation whichlha d already
provided tot he ASA. | deliberately included the evidence confirming thatlow -
level EM exposure acts on VGCCs and that this pathway or mechanism is now
an established EM risk asregards all these 15 symptoms and conditions. This
means that there is no need for any furt her substantiation, since all 15
symptoms and conditions have a risk from EM exposure  which | have
substantiated conclusively and the complaint was about the wording of the
advert stating the existence of this risk . We deliberately set the threshold of
sub stantiation for the advert ata verylow level, so that there could be no
conceivable challenge  over substantiation or misleading elements in the
advert. The EM risk to each of these 15 symptoms and conditions has
therefore been fully and entirely substant iated. Of this there can be no doubt
at all. Therefore a complaint against the substantiation is itself impossible to
substantiate.

| added thatt hef act that the ASA or the ASA6s Health Advise
point (ii), suggested eitherthatt he ASA or t he ASAdés Healnbth Advi ser had
comprehended t he nature of this evidence on VGCCs, or that
Health Adviser had rejected this evidence. |feltthatb oth scenarios would be quite

extraordinary and  indeed impossible if the ASAor the ASAOGs Healupto-Advi ser
date knowledge of the current state of research into the bio - effects of low -level EM

exposure. | therefore explained that | found it impossible to understand the level of

evidence which the ASA seems to need to sub stantiate a potential risk and would be

grateful i fthe ASA has its own definition of potential risk as regards health following low -

level electromagnetic exposure which it could send me. Otherwise it seem ed logical to

accept the normal conventions of acad emic and scientific studies in this area, as already

provided for in my response of 4 July 2017.

In addition, f or one of the 15  symptoms and conditions | deliberately provided some 13
attached studies all closely related to the topic. Obviously a single study can be quite
sufficient to prove a  potential risk. Indeed , the advert deliberately avoided specifying the
magnitude of any risk , merely its existence . If, therefore, 13 individual studies
demonstrating risk for just one of the 15 symptoms and conditi ons are insufficient for
the ASA, it became difficult to assess how many further studies the ASA require d. My
Selected Studies included over 500 but it was unclear ift  hat was sufficient , even if all
were provided in full, which would be unmanageable and p ointless in many respects.
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(b) The ASA6s definition of risk from mobile phones

On 31 July 2017, |was sent a link to a document which | had not seen before.
https://www.asa.org.uk/advice -online/mobile -phones -and -radiation.html
Thisis t he AS Astat€meRt@rsMobile Phones, dated 5 March 2014.

The only scientific evidence quotedby ASA/ CAPOs statement donitsMobil e Pho
claim that there are no health risks from mobile phones are two reports, the Stewart
Report of 2000 and a NRPB/HPA report of 2005.

It then makes reference to two previous ASA rulings, one dated 19 September 2012

against Radblock Ltd, claiming its aduseunduewas fimi sl ec¢
alarm about radiationdo, and the other dated 4 January
Research Trust, claiming that the statement that f#dAkee
trouser pocket could affect mends fertil iytoy was al so

cause unjustifiable distresso.

Since there are apparently some 20,000 peer -reviewed studies on low  -level EM

exposure, most of which show harm and health risk from this exposure, it is

extraordinary that the ASAG6s curr shaedtharm,tbyw i ce i s t o der
reference to two reports of 17 and 12 years ago which were possibly not peer -reviewed

and are certainly now outdated in their conclusions

The ASA6s advice on the health dangers of mobil e phon
Health Or gani zati on | ARC6s 2B <classification of mobile p
human carcinogen from 2011, before this ASA statement was issued in 2014, not the

growing number of studies arguing that the science now requires the IARC to raise its
classifica tion to a 2A probable or 1 certain human carcinogen for mobile phones.

In addition, t here i s no hint that the viewpoint of the ASA(
risk is representative of a minority viewpoint of scientists associated with the small

cligue a nd some governments still supporting the wireless industry. There is no

reference to the majority viewpoint as represented by over 200 involved scientists who

have signed the International EMF Scientists Appeal to the United Nations and the World

Health Or ganization to recognise the majority science which shows increasing health

ri sks. Nor is there reference to the NPTO6s 6gold star
conclusively that mobile phone radiation can cause cancer.

The two ASA adjudicationsdonota ppeartoberelevanttoES -UKo6s 2017 advert. One
case in 2012 was to assess the effectiveness of a protective device ; this is nothing to do

with the ES -UK advert which was about potential risk and not selling a protective device

The other advertin 2012 was a perfectly valid claim that EM radiation affects male

fertility, which then in 2012 and now in 2017 is supported by some 80% of peer -

reviewed studies on this area ; the ASA therefore was clearly scientifically wrong to
adjudicate against this advert .ES-UK6s statement is simply that there
amount of research showing health risks from low -level EM exposure, something clearly

substantiated by the  ever -expanding mass of peer -reviewed literature and in no way
misleading since all mobile phone s carry warning notices about this very danger of
health risks.

(c) The ASA6s methodol ogi cal appr oacimcomparisane ner al heal
with  the merchandising of commercial products

The other document to which | have been referred by the ASA is the CAPG&
AHeal t h, b esbmming claeme slibstantiation: Advertising Guidance (non -
broadcast) 6 (1998, revised 2010) .
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https://www.asa.org.uk/asset/FF6B1462 -8621 -487A -B2770AB6 06ABA5CB/

This Advertising Guidance is clearly primarily designed, as it suggest s, for marketing,
advertising and sales promotion of commercial health products. As such it require s a full
peer -reviewed study to substantiate a claim in a promotional advert.

The ES -UK advert, however, is not promoting a single commercial product or mak ing a
claim about a single radiation or electrical device. It deliberately adopted a lower

threshold by stating that there is increasing evidence about potential risks from all such

devices. To substantiate such a statement, it simply requires evidence fro m one or more
peer -reviewed studies showing portential risk

In this area of health  risk from EM exposure this substantiation s typically provided by
referencetothe a b st r aantludien rather than by a detailed analysis of thousands of
individual fu Il studies. In  fact, the abstract & €onclusion could be considered as more

relevant than individual details, and this is the approach of most wide -viewpoint reviews
in this area.
Clearly a risk can be substantiated by reference to just one sound study, bu t where there

are many such studies showing risk, it becomes less significant to analyse each in detail.

In fact, even one or more negative studies cannot invalidate the substantiation provided

by a single reliable positive study. It therefore becomes less essential to provide copies
of all studies in full. Nevertheless, | have attempted to provide (i) quotations from each
study from either the abstract which is a part of the full study or from the rest of the

study, (ii) links to all studies where possible and (iii) agood number of full studies in pdf
format , although, as stated above, the ASA does not indicate whether it needs more

than a single reliable study to substantiate a potential risk and, if so, on what grounds
Since | have quoted some 400 studi es, it is probably impractical to aim to supply every

full study in pdf format [where possible numbered in square brackets at the end of the
relevant reference]

(d)Thename sof t he ASAO®s he adriaypersorsp e assessing the
evidence substantiat ing the statement of risk in the advert.

As stated in Part | of this Response, it is essential in matters of interpreting the scientific
evidence for health risks in this complex area that the identity of the person(s) making
the adjudication on the poten tial risk is/are given.

If the adjudication is based on advice from a particular person or persons, but this
person(s) is not in fact be an expert in this area, the adjudication could be worthless.

Likewise, alay committee of non-experts should be named if they take responsibility for
the adjudication, since otherwise the ASA would appear to be giving scientific validation

to a viewpoint which may or may not be substantiated scientifically, the very issue of the
claim against the original advert.

As | have stated previously, if the ASA is in need of an expert in this area, | am willing to
suggest some experts who may be willing to give the ASA appropriate advice.

(e) The ASAb6s definition of a mobile phonebts fields at

Therequest for studies | imited to fMmnmmadequdtee phonesod may |
understanding in this area. All recent mobile phones have cellular transmitters ~ with
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radiation and signals operating at RF and ELF frequencies , Wifi transmitters  with
radiation and signa Is operating at RF and ELF frequencies , and powerful batteries with
magnetic fields, in addition to GPS receivers.

Mobile phones therefore involve magnetic, ELF and RF frequencies and signals, and

therefore all health studies on any of these frequencies and signals is relevant . Since the

same type of frequencies and signal patterns are used by Wifi, mobile phones and

mobile phone base stations, baby monitors, cordless phones, smart meters, etc., all

health studies relevant to these devices are also releva ntto mobile phones. That is why

the studies in fAiSelect Studiesd have to include the
signal types. This is true of most reports on health risks from the non -ionising

electromagnetic spectrum.

Mobile phones thus coverthe ELF range (Extremely Low Frequency: 3 Hz frequency
(100,000 km  wavelength )to 300 Hz (1,000 km)), ULF Ultra Low Frequency: 300 Hz
(1,000 km)to 3 kHz (100 km )), and the RF range (radio frequency: 3 kHz (100 km)

to 300 GHz (1mm) ), where Radio Frequency: 3 kHz (100 km) - 300 GHz (Imm) includes
Millimeter wave band: 30 Ghz (1cm) - 300 Ghz(1mm=0.1cm) ,and

Microwaves: 300 MHz (100 cm) - 300 GHz (0.1 cm).

For these scientific reasons, the advert was deliberately not limited to just one device

and could not be.  Nevertheless, mobile phones are perhaps the best examples of

common devices using such a wide range of EM field and radiation patterns and singals .
They are also devices which include health risk warnings within their user instructions , SO
the advert was deliberately designed to be neither misleading nor unsubstantiated
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B.
Established mechanisms of EM bio - reactions substantiating a risk for th e 15
symptoms and conditions caused by low -level EM exposure from devices like

mobile phones
(&) VGCCs
(b) Oxidative stress
(c) Other mechanisms and pathways

VGCCs and Oxidative Stress

Until this last decade many possible mechanisms and pathways were established for low -
level EM exposure to cause health risks, but few were accepted universally. This changed

when it became clear that the fundamental mechanism inherent in VGCCs was suffici ent
to explain many, if not most, biological consequences downstream. At the same time, it
was becoming apparent that most outcomes could be linked in some way to oxidative

stress. The latter point was supported by numerous studies showing reduced risks wh en
anti -oxidants and similar results through earthing could achieve a reduction in health

risks.

As a result of the confirmation of these two approaches to fundamental mechanistic

pathways, the majority viewpoint of involved scientists changed and now accepts the
possibility of a range of health risks at levels of EM exposure not thought to depend on a

heating mechanism. Although a few people have tried to hold to the minority viewpoint

still denying this accumulating evidence, these people are typically in favour of the
wireless industry and governments and increasingly lack scientific credibility in this area.
See Part | of this R esponse for a fuller analysis of the failings in this respect of

WHO/ICNIRP and PHE/AGNIR which still cling to the outdated th ermal hypothesis of

1953.

It is therefore possible to establish risk for all 15 symptoms and conditions listed in the

advert based on this simple and established mechanism, as explained in Part |. This
approach fully substantiates all the limited claims o f the advert about growing risk from
a variety of common sources of EM exposure.

This section will provide further substantiation for VGCCs and Oxidative Stress, the two
key elements in this mechanism or pathway .

(&) VGCCs

(i) The key role of calcium  flux on the cell membrane as activated by electromagnetic

exposure has been known since the 1970s. This became accepted as an established non -

therma mechanism in 2013 when Prof. Pall published his review of how EM exposure

activates the voltage -gated calciu m channels (VGCCs). Pal | 6s review study was

one of the most important studies of its year by Global Medical Discovery and has

already been cited 27 times according to PubMed.

T A23 studies have s hgatedcaltilmahannel®(VGCLg) produce

these and other EMF effects, such that the L -type or other VGCC blockers block or
greatly lower diverse EMF effects. Furthermore, the voltage -gated properties of
these channels may  provide biophysically plausible mechanisms for EMF biological
effects. Downstream responses of such EMF exposures may be mediated through
Ca(2+) /calmodulin stimulation of nitric oxide synthesis. Potentially,
physiological/therapeutic responses may be larg ely as a result of nitric oxide -
cGMP- protein kinase G pathway stimulation. A well -studied example of such an
apparent therapeutic response, EMF stimulation of bone growth, appears to work
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along this pathway. However, pathophysiological responses to EMFs ma y be as a

result of nitric oxide  -peroxynitrite -oxidative stress pathway of action. A single

such well -documented example, EMF induction of DNA single -strand breaks in

cells, as measured by alkaline comet assays, is reviewed here. Such single -strand

breaks ar e known to be produced through the action o
are available support this proposed mechanism é& T
substantially supported set of targets, VGCCs, whose stimulation produces non -

thermal EMF responses by hum  ans/higher animals with downstream effects

involving Ca(2+) /calmodulin -dependent nitric oxide increases, which may explain

therapeutic and pathophysiological effects. o
(i) In a subsequent study of 2015 Prof. Pall extended his analysis of the effects of EM
exposure to include the symptoms specific to EHS. This thus established a mechanistic

basis for many of the specific symptoms of EHS and made EHS accepted by the majority
viewpoint of involved experts.
1 A N o-thermal microwave/lower frequency electromagn etic fields (EMFs) act via

voltage -gated calcium channel (VGCC) activation. Calcium channel blockers block
EMF effects and several types of additional evidence confirm this mechanism. Low
intensity microwave EMFs have been proposed to produce neuropsychiat ric
effects, sometimes called microwave syndrome, and the focus of this review is
whether these are indeed well documented and consistent with the known
mechanism(s) of action of such EMFs. VGCCs occur in very high densities
throughout the nervous system a nd have near universal roles in release of
neurotransmitters and neuroendocrine hormones ¢é T
from the 1970's -80's provide evidence for many neuropsychiatric effects of non -
thermal microwave EMFs, based on occupational exposure stu dies. 18 more
recent epidemiological studies, provide substantial evidence that microwave EMFs
from cell/mobile phone base stations, excessive cell/mobile phone usage and
from wireless smart meters can each produce similar patterns of neuropsychiatric
effe cts, with several of these studies showing clear dose -response relationships.
Lesser evidence from 6 additional studies suggests that short wave, radio station,
occupational and digital TV antenna exposures may produce similar neuro -
psychiatric effects. Am  ong the more commonly reported changes are sleep
disturbance/insomnia, headache, depression/depressive symptoms,
fatigue/tiredness,  dysesthesia, concentration/attention dysfunction, memory
changes, dizziness, irritability, loss of appetite/body weight, res tlessness/anxiety,
nausea, skin burning/tingling/dermographism and EEG changes. In summary,
then, the mechanism of action of microwave EMFs, the role of the VGCCs in the
brain, the impact of non -thermal EMFs on the brain, extensive epidemiological
studies performed over the past 50 years, and five criteria testing for causality,
all collectively show that various non -thermal microwave EMF exposures produce
diverse neuropsychiatric effects. o

The above two st udies provide complete sunstantiation for the ver y limited claims about
risk made in the advert. Nevertheless, it may be helpful to include a few more studies
from the expanding literature to show the breadth of support.

(iii) The role of calcium and thus VGCCs was established in the mid 1970s.

lPall ML (2013) fAElectromagnetic f i-gatedslciamct vi a acti v
channels to produce beneficial or advers95 effectso J
Review. PMID: 23802593 . [40]

2Pall ML (2015) #fAMicrowave frequency electromagnetic
neuropsychiatric effects including depr-essiono J Chen

0618(15)00059 -9; Review; PMID: 2630 0312 . [7]
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1 i @r studies in cerebral neurochemistry strongly implicate the binding and
release of calcium ions to membrane surface macromolecules as an important
step in these field interactions. o
1 fSince 1975, evidence has accumulated that the binding and release of calcium in
brain tissue involves processes radically different from simple equilibrium states.
Calcium ions are essential in the release of transmitter substances from
presynaptic nervet erminals and in transductive coupling of immunological,
endocrine and neurophysiogical stimuli at the membrane surface, as well as in
ensuing transmembrane coupling. This new evidence suggests that for cerebral
tissue, at least, it may be necessary to subs tantially revise generally accepted
views on the structural and functional basis of excitation, particularly in regard to
the role of weak electrical gradients in the immediate environment of brain cells.
The response of cerebral tissue to certain low leve | oscillating environmental
electromagnetic fields is anomalous in that a sharply modified release of calcium
has been found only in a narrow range of frequencies between 6 and 20 Hz.
Responses also occur with radiofrequency fields amplitude modulated in t he same
narrow range of low frequencies, but are qualitatively different. The second quite
unexpected finding is that these sensitivities occur only within a range of field
strength or a power window é With 450 MHz fields
Hz, incr eased calcium efflux from chick cerebral tissue occurred at field intensities
between 0.1 and 2 1.0 mW/cm2. No increase was noted above or below these
l evel s. 0
T ATwo independent | aboratories have demonstrated t
at specific freq uencies can cause a change in the efflux of calcium ions from brain
tissue in vitro. In a local geomagnetic field (LGF) at a density of 38 microTesla
(microT), 15 - and 45 -Hz electromagnetic signals (40 Vp -p/m in air) have been
shown to induce a change in t he efflux of calcium ions from the exposed tissues,
whereas1 - and30-Hz signals do not. é These results demo
intensity of the LGF is an important variable. The results appear to describe a
resonance -like relationship in which the frequ ency of the electromagnetic field
that can induce a change in efflux is proportional to a product of LGF density and
an index, 2n + 1, where n = 0,1. These phenomenological findings may provide a
basis for evaluating the apparent lack of reproducibility of biological effects
caused by low -intensity extremely -low-frequency ( ELF) el ectromaghetic si

(iv) Over the years studies have emphasised the key role of calcium and the voltage on
the cell 6s membrane.
T AA biophysical mod el f dimg electrie fieldsoom delts,preseritedo s ci | | a
by us before [Biochem.Biophys. Res. Commun. 272(3) (2000) 634 -640], is
extended now to include oscillating magnetic fields as well, extended to include
the most active biological conditions, and also to explain why pulsed

electromagnetic fields can be more active biologically than continuous ones.
According to the present theory, the low frequency fields are the most bioactive
ones. The basic mechanism is the forced -vibration of all the free ions on the
surface of a cell's plasma membrane, caused by an external oscillating field. We
have shown that this coherent vibration of electric charge is able to irregularly
gate electrosensitive channels on the plasma membrane and thus cause

SAdey WR (1975) i [Effects of g¢lacramagnetic radiation on the nervous

systemd Ann N Y Ac-2@ PBIDil0542274 7 [21]11 5

“Bawin SM, Sheppard A, Adidemeshaisrislobweak) A Poss

el ectromagnetic field coupl i ng&B idTayloblSaEhaeungtAY ssued, page

(1977) AThe Physical Basis of Electromagnetic I nterac
(University of Maryland, sponsored by the Office of Naval Rese arch &c., 400 pages;  pdf.)

Bl ackman CF, Benane SG, Rabinowitz JR, House DE, Joi
magnetic field in the radiation -induced efflux of calcium ions from b

Bioelectromagnetics. 6(4): 327 -337; PMID: 3836676



https://www.ncbi.nlm.nih.gov/pubmed/1054227
http://www.magdahavas.com/wordpress/wp-content/uploads/2011/02/THE_PHYSICAL_BASIS_OF_ELECTROMAGNETIC_INTERACTIONS_WITH_BIOLOGICAL_SYSTEMS.pdf
http://www.ncbi.nlm.nih.gov/pubmed/3836676
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disruption of the cell's electrochemi cal balance and function [Biochem. Biophys.
Res. Commun. 272(3) (2000) 634 -640]. It seems that this simple idea can be
easily extended now and looks very likely to be able to give a realistic basis for
the explanation of a wide range of electromagnetic fie I d bioeffects. o
T AiThese studies have disclosed a frequency window
amplitude window, with significant effects for fields of 10 and 56 VWm., but not
for 5 or 100 V/m. This is very suggestive of some form of quantum
amplifidation. o
1 filtis at the atomic level that physical processes, rather than chemical reactions in
the fabric of molecules, appear to shape the transfer of energy and the flow of

signals in living systems . ®

T AEXxt r elove freguency (ELF<300HZz) electromagnetic fields affect several
neuronal activities including memory. Because ELF magnetic fields cause altered
Ca(2+) homeostasis in neural tissues, we examined their influence on

Ca(2+) signaling enzymesin hippocampus and related them with
NMDA receptor f unct i o n sltaneousligand -binding studies revealed
decreased bindingto N -methyl -D-aspartic acid (NMDA) receptors. The combined
results suggest that perturbed neuronal functions caused by ELF exposure may
involve altered Ca(2+) signaling events contributing to
aberrant NMDA receptor act i viti es. 0O
T AEffects of biergsongree mscilations on biological and morphological
characteristics of continuous human lung and liver cells were studied. Proliferative
activities and viability of cells decreased after exposure to frequencies of 8 and
78.5 Hz. This was paralleled by cytopathic disord
T AiUsi ng an edesgeed fadlity,lthg Mode Stirred Reverberation Chamber,
we exposed tomato plants (Lycopersicon esculentum Mill. VFENS8) to low le vel (900
MHz, 5V m( -1)) electromagnetic fields for a short period (10 min) and measured
changes in abundance of three specific mMRNA soon after exposure. Within
minutes of electromagnetic stimulation, stress -related mRNA (calmodulin,
calcium -dependent prot ein kinase and proteinase inhibitor) accumulated in a
rapid, largeand3 -phase manner typical of an environment al
Transcript accumulation was maximal at normal Ca(2+) levels and was depressed
at higher Ca(2+), especially for those encodin g calcium -binding proteins.
Removal of Ca(2+) (by addition of chelating agents or Ca(2+) channel blocker)
led to total suppression of MRNA accumulation. Finally, 30 min after the
electromagnetic treatment, ATP concentration and adenylate energy charge were
transiently decreased, while transcript accumulation was totally prevented by
application of the uncoupling reagent, CCCP. These responses occur very soon
after exposure, strongly suggesting that they are the direct consequence of
application of radio  -fre quency fields and their similarities to wound responses

SPanagopoul os DJ, Karabarbounis A, Margaritis LH (200
el ectromagnetic fields on cellso Bioche€l@g2 BMIB:phys Res
12379225 .

"Adey WR (1979) i Ne effeasp ¢f yadidfreguemayi and mi cr owave radiati on
Bull N Y Acad Med. 55(11): 1079 -1093; PMID: 295243 . [19]

SAdey WR (1993) iABiologicalmagfnfea ¢ tcs) Ceall Bidcatmadd(4)r

410-416; Review. PMID: 8388394 . [20]

® Manikonda PK, Rajendra P, Devendranath D, Gunasekaran B, Channakeshava, Aradhya

RS, Sashidhar RB, Subramanyam C (200 7) Alnfluence of extremely | ow f
magnetic fields on  Ca2+ signaling and NMDA receptor functions inr at hi ppocampus?o
Neurosci Lett. 413(2): 145 -149; PMID: 17196332

10 Podchernyaeva RJ, Lopat ina OA, Mikhailova GR, Baklanova OV, Danlibaeva GA,

Gushina EA (2008) nAnEffect of exogenous frequency expoa
Biol Med. 146(1):148 -152; PMID: 19145374
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strongly suggests that this radiation is perceived by plants as an injurious
sti muMus. o

(v) More recent studies have linked calcium flux on the cell membrane caused by EM
exposure with oxidative str ess and thus with melatonin reduction and similar
downstream effects.
T A"We aimed to investigate the protective effects o
electromagnetic radiation (EMR) on brain and dorsal root ganglion (DRG) neuron
antioxidant redox system, Ca(2+) influx, cell viability and electroencephalography
(EEG) records in the rat é Melatonin supplementat
seems to have protective effects on the 2.45 GHz -induced increase Ca(2+) influx,
EEG records and cell viability of the hormone t hrough TRPM2 and voltage gated
Ca(2+) cha&nnels. o
T AThis study s ho-thermal pulaet -namdutatedRF signal (PRF),
configured to modulate calmodulin (CaM) activation via acceleration of Ca(2+)
binding kinetics, produced an immediate nearly 3 -fold incr ease in nitric oxide
(NO) from dopaminergic MN9D cultures (P < 0.001)
this is the first report of a real -time effect of non -thermal electromagnetic fields
(EMF) on NO release from challenged cells. The results provide mechanisti C
support for the many reported bioeffecs of EMF i
T fAExt r e me-frequehcy electromagnetic fields (ELF -EMF) causes various
biological effects through altering intracellular calcium homeostasis. The role of
high voltage -gated (HV A) calcium channels in ELF -EMF induced effects has been
extensively studied. However, the effect of ELF -EMF on low -voltage -gated (LVA)
T-type calcium channels has not been reported. é W
EMF inhibits T -type calcium channels through A A/ LTE4 signali¥g pat hway.
T AAlthough melatonin (MT) has been reported to pro
damage induced by EM radiation, few reports have addressed whether there are
other protective mechanisms. Here, we investigated the effects of MT on
extremely low -frequency electromagnetic field (ELF -EMF)-induced Nav activity in
rat cerebellar granule cells (GCs). Exposing cerebellar GCs to ELF -EMF for 60 min.
significantly increased the Nav current (INa ) densities by 62.5%. MT (5 T M)
inhibited the ELF -EMF-i nduced | Na increase ¢é Our data show f
that MT protects against neuronal INa that result from ELF - EMF exposure through
Ca2+)influx -i nduced Ca(2+% release. 0

1 RouxD,VianA,G i rard S, Bonnet P, Pal adi an F, Davies E, L
frequency (900 MHz) low amplitude (5 V m -1) electromagnetic field: a genuine

environmental stimulus that affects transcription, translation, calcium and energy charge

in tomat oo Pl a883-891;, RMILY 18926987 .

2Nazérojlu M, ¢telik ¥, ¥zg¢l C, ¢ij B, Dojan S, Bal I
Pariente JA (2012) fMelatoni n meirdlucédatidatve inuryr el ess (2. 4
thro ugh TRPM2 and voltage gated Ca(2+) channels in brain and dorsal root ganglion in

rato Physi ol Beh-®%; PMID: 32019785 6.8 3

BPilla AA (2012) fAElectromagnetic fields instantaneo!l
in challenged biological systemsd BiocheB883Bi ophys Res
PMID: 22940137 . [44]

¥ CuiY,Liu X, Yang T, Mei YA, Hu C (2013ffequéen&x posure to
electromagnetic fields inhibits T -type calcium channels via AA/LTE4 si
Cell Calcium. PMID: 24360572

5 LiuDD, Ren Z, Yang G, Zhao QR, Mei YA (2014) f#Melaton
granule cells against electromagnetic field -induced increases in Na+ currents through
intracellul ar Ca2+ r el RVADs 21648607 Ce | | Mo | Me d .
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T AThese findings i-BMFexpasurespécifically infladndes the
intracellular calcium dynamics of cultural EC neurons via a calcium channel -
independent mééchanism. o

(vi) Some studies link this mechanistic pathway from VGCCs and oxidative stress to the
effect of radiation as from mobile phones, substantiating mobile ph ones as a risk for all
downstream effects of VGCCs and oxidative stress.
T AiThe effects of wultra high frequency (UHF) noni on
(EMF) on the channel activities of nanopore forming protein, OmpF porin, were
i nvest i gat erdsults shew thatthe effects of EMF on channel activities are

frequency dependent, with a maximum effect at 930 MHz. The frequency of
channel gating and the voltage sensitivity is increased when the channel is
exposed to EMF, while its conductance remains unchanged at all frequencies

applited. o
T AThe damaging effects of MW radiation on the brai
brain structural damage. An epidemiological survey found that MW radiation

caused human fatigue, headache, excitement, dreams, memory loss and other

symptoms of neurasthenia. In addition, there were impaired learning and

memory abilities in rats after MW radiation é ul't
brain mitochondria were induced within 24 h of the post -30 mW/cm2 MW

radiation exposure é Certain doses of MW radiation cause r1
mi t ochondri al ATP synthesis é MW radiation reduce
dehydrogenase (SDH) €é MW radiation causes abnor ma
encoding the respiratory chain, resulting in brain en ergy metabolism disorde
The structural damage of the mitochondrial membrane is one of the most

important mechanisms of MW radiation -induced disturbance of brain energy

metabolism é MW radiation i nduwia theclassealr al cel | apo

mitochondr ia-dependentcaspase -3 pat hway é MW radiation activat
oxidase -mediated increase in ROS, and in turn, excessive ROS damages the
mitochondrial electron transport chain, which is the main source of ROS,

ultimately forming a vicious cycle and aggrav ating the disturbance in brain

energy metabolism é | ncr e asxstdduing theopptessofmi ¢ Ca 2 +

MW radiation -i nduced brain damage é MW radiation can br
the expression of mtDNA, resulting in decreased A
many signaling pathways involved in the process of MW radiation -induced

mitochondrial dysfunction, including the phosphatidylinositol 3 -kinase (PI3K)

pathway and the mitogen  -associated protein kinase (MAPK) pathway, which are
adaptive responses of cellst  hat regulate cellular functions and promote their

survi¥al .o
f AiDozens of reviews and thousands of primary Iliter
existence of many different non -thermal health effects of microwave and lower

frequency electromagnetic fields (EMFs); however current safety guidelines and
standards only recogn ize thermal effects. This leaves both individuals and

companies unprotected ¢é man ythernmehedtheeffestsaaev en al | no
produced by activation of voltage -gated calcium channels (VGCCSs) in the plasma

membranes of cells, with EMFs activating thes e channels, producing large

increases in intracellular calcium |l evels [Ca2+]i

be done by studying cells in culture that have high densities of various types of

¥Luo FL, Yang N, He C, Li HL, Li C, Chen F, Xiong JX,
to extremely low frequency electromagnetic fields alters the calcium dynamics of

cultured entorhinal cortex ne 86246 SPMIDE254626Tlon Res. 135C¢C
17 Ketabi N, Mobasheri H, Faraji -Dana R (2013) i EI feldst(UHF)margasee t i ¢

voltage sensitivity of membrane ion channels; possible indication of cell phone effect on

l'iving cell sd EI e ®MDXR4?8653Y Bi ol Med.

®Hao YH, Zhao L, Peng RY (2015) AEffects of microwave
metabolism and related mechani s ms$PMIDMBOO01IMe d[45Res . 2: 4;
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VGCCs, measuring such effects as increases in [Ca2+]i and incre ases in nitric
oxide (NO) production following EMF exposures. Such cell culture -based
assessment of biological damage should allow progressive improvement of

wireless communication devices and various other electronic devices by choosing

designsthatlower bi ol ogi cal ¥esponses. 0o
(vii) The clique of thermalists with their outdated and minority 1953 viewpoint still
denying the VGCC and oxidative stress pathway ha s been criticised for failing to
appreciate the paradigm shift in non -ionising health risk studi  es.

|l

AThis review considers a paradigm shift on
action from only thermal effects to action via voltage -gated calcium channel

(VGCC) activation. Microwave/lower frequency EMFs were shown in two dozen

studies to actviaV  GCC activation because all effects studied were blocked by

calcium channel blockers. This mode of action was further supported by hundreds

of studies showing microwave changes in calcium fluxes and intracellular calcium

[Ca2+] signaling. The biophysical pr operties of VGCCs/similar channels make

them particularly sensitive to low intensity, non -thermal EMF exposures. Non -
thermal studies have shown that in most cases pulsed fields are more active than

are non -pulsed fields and that exposures within certain in tensity windows have

much large biological effects than do either lower or higher intensity exposures;

these are both consistent with a VGCC role but inconsistent with only a

heating/thermal role. Downstream effects of VGCC activation include calcium

signa ling, elevated nitric oxide (NO), NO signaling, peroxynitrite, free radical

formation, and oxidative stress. Downstream effects explain repeatedly reported

biological responses to non  -thermal exposures: oxidative stress; single and

double strand breaks in cellular DNA, cancer; male and female infertility; lowered
melatonin/sleep disruption; cardiac changes including tachycardia, arrhythmia,

and sudden cardiac death; diverse neuropsychiatric effects including depression;

and therapeuti c ef fyelevart safety Sandardsocgnibe developed
through studies of cell lines/cell cultures with high levels of different VGCCs,

measuring their responses to different EMF exposures. The 2014 Canadian Report

by a panel of experts only recognizes thermal effec ts regarding safety standards

for non -ionizing radiation exposures. Its position is therefore contradicted by each

of the observations above. The Report is assessed here in several ways including
through Kar |l Popper'
that cataract formation is produced by thermal effects but ignores studies
falsifying this claim and also studies showing [Ca2+]i and VGCC roles. It is time
for a paradigm shift away from only thermal effects toward VGCC activation and
consequent downstré&am effects. o

P PalML(2015) fAHow to Approach the Chal-Thermg Healthf Mi
Ef fects of Mi cr owave Radiation from El ectrical
Management ( IJIREM). 10/2015;  ISSN(25):2350 -557.

20 pal

I ML (2015) ersecontradicts findings ardvassdmptions of Canadian

Safety Panel 6: microwaves act through voltage -gated calcium channel activation to
induce biological impacts at non -thermal levels, supporting a paradigm shift for

microwave/lower frequency electromagne tic field actiondo RWDM Environ
25879308 . [46]

mi cr ow
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(b) Oxidative stress

The established role of VGCCs in transferring EM exposure into health effects often

involves oxidative stress. In the last two decades, oxidative stress has been seen as a
key precursor or pathway to many of the illnesses becoming more common in
industrialised societies.

Oxidative stress can lead to a whole range of downstream effects, all of which have

significant health risks. These included ROS, metabolic effects, inflammation, immune

effects, raised cortisol, changestothe neuroendocrine system, reduced saliva, effects on
the parotid gland, and reduced antioxidants

Prof. Pall has stated that there are already many studies showing oxidative stress arising
from EM exposure: "There are closeto 1, 000 studies on electromagnetic fields that show
the production of oxidated stress. So even just using a cell phone gives you oxidative
stress in your brain by breaking down your blood brain barriers that protect you from

infections and other things." 2!

() The role of changes in metabolism caused by EM exposure  was known from the
1950s.
T imore than half of the 24 radar technicians that
abnormalities, including asthenic phenomena, a tendency to bradycardia and
arterial hypotonia, a rise in basal metabolism, and a decrease in blood sugar,
basically becauseofmi cr owave exfosure. o
9 fThese investigations gave evidence that RF EMF activate the mitogen -activated
protein kinase (MAPK) stress response pathway. The extracellular signal -
regulated kinases (ERK) 1 and 2 are MAPKSs that are also important in cellular

prolife ration, differentiation, and survival. o3

1T AMetabolic processes which generate oxidants and
by environmental factors, such as ELF -EMF. Increased ELF -EMF exposure can
modify the activity of the organism by reactive oxygen specie s leading to

oxidative stress. It is well established that free radicals can interact with DNA
resulting in single strand breaks. DNA damage could become a site of mutation, a
key step to carcinogenesis. Furthermore, different cell types react differently to
the same stimulus, because of their cell type spe
aspect of free radicals is their function to influence other illnesses such as
Parkinson's and Al zheimer's diseases ¢é It has al s
levels of re active oxygen species trigger intracellular signals that involve the
transcription of genes and leading to responses including cell proliferation and
apoptosis €& Finally, we conclude from our review
and antioxidant level thr ~ ough ELF - EMF exposure can play a causal role in cancer
devel oprfent . 0
T AEffects of biergsongree mscilations on biological and morphological
characteristics of continuous human lung and liver cells were studied. Proliferative

2L Prof. M. Pall in  http://www.truth - out.org/news/item/28009 -documents -show -navy -s-

electromagnetic _-warfare -training -would -harm -humans -and - wildlife

22 Shemyakov Sl (1955) Voyenno -med. zhurn. 5: 79 [Petrov IR, 1970. NASATT  -F-708,

1972, pdf, p.127] . [52]

2 parhamF etal. A"The Use oTranslict) onaahd Metabolic Pathways to Predict

Human Disease Targets from Electric and Magnetic Fields Using in vitro Data in Human

Cel |  LFromtésblic Health. (2016) PMID: 27656641

2Si mk- M ( ed typekspedific redox status is responsible for diverse

el ectromagnetic field effectsd -Cl62Z Reviewe dPMIDh e m. 14(10) :
17456027 .
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activities and viabil ity of cells decreased after exposure to frequencies of 8 and

78.5 Hz. This was paralleled by cytopatbhic di
1T AEl ectromagnetic fields (EMF), in both ELF (e

frequency (RF) ranges, activate the cellular stress response, a protective

mechanism that induces the expression of stress response genes, e.g., HSP70,

and increased |l evels of stress proteins, e.g., hs

the promoter of the HSP70 stress gene are responsive to E MF, and studies with

model biochemical systems suggest that EMF could interact directly with electrons

in DNA. While low energy EMF interacts with DNA to induce the stress response,

increasing EMF energy in the RF range can lead to breaks in DNA strands. | tis

clear that in order to protect living cells, EMF safety limits must be changed from

the current thermal standard, based on energy, to one based on biological

responses that occur long before th® threshold fo
T AA number of lipcawitlethesffecksscohmodern, man -made

electromagnetic fields (EMFs) on the immune system are summarized in the

present review. EMFs disturb immune function through stimulation of various

allergic and inflammatory responses, as well as effects on tissue repair processes.

Such disturbances increase the risks for various diseases, including cancer. These

and the EMF effects on other biological processes (e.g. DNA damage, neurological

effects, etc.) are now widely reported to occur at exposure levels signif icantly

below most current national and international safety limits. Obviously, biologically

based exposure standards are needed to prevent disruption of normal body

processes and potential adverse health effects of chronic exposure. Based on this

review, as well as the reviews in the recent Bioinitiative Report, it must be

concluded that the existing public safety limits are inadequate to protect public

health, and that new public safety limits, as well as limits on further deployment

of untested technolog i e s, are wédrranted. o
T Aln scenario 3 from session 4 to session 5 (from

increase of cortisol was detected, while in scenarios 1 and 2, a higher

concentration of alpha -amylase related to the baseline was identified as

compared to that i n-EMRKirconsiderably I®ver fisdd déhsities

thanICNIRP -gui del i nes may influence certain pPSychobi ol
1T AAfter the activation of the GSM base station, th

adrenaline and n oradrena -line increased significantly during the first six months;

the levels of the precursor dopamine decreased substantially. The initial levels

were not restored even after one and a half years. As an indicator of the

dysregulated chronic imbalance of the stress system, the phenylethylamine (PEA)

levels dropped significantly until the end of the study period. The effects showed

a dose -response relationship and occurred well below current limits for technical

RF radiation exposures. Chronic dysregulation of the catecholamine system has

X n
—~ O
= =
O Qo

25 podchernyaeva RJ, Lopatina OA, Mikhailova GR, Baklanova OV, Danlibaeva GA,

Gushina EA (2008) nEffect of exogenous frequency expoa
Biol Med. 146(1):148 -152; PMID: 191453 74.

%Bl ank M, Goodman R (2009) f#fElectromagnetic fields st
Pathophysiology.  16(2 -3): 71 -78; PMID: 19268550

Johansson O (2009) #ADisturbance of t heticfieldsmi&ne syst er
potentially underlying cause for cellular damage and tissue repair reduction which could

l ead to disease and i mpai r b6€2n3):d57P-477;h PMIOh 1989830 ggy .

pdf . [38]

28 Augner C, Hacker GW, Oberfeld G, Florian M, Hitzl W, Hutter J, Pauser G (2010)

AEffects of exposure to GSM mobile phone base station
alpha-amyl ase, and i mmunogl obulin A0 Bi-@#ie®dMIIENviIiron Sci

20708499 . [47]
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great relevance for health and is well known to damage human health in the long

run® o
1 AThe present study revealed thatadhi@malRFERxies fa@cts
T AResults of the present st udyidativasiressdueted t hat i ncr
microwave exposure may contribute to cognitive impairment and inflammation in
brai¥. o
T A"We aimed to investigate the protective effects o
electromagnetic radiation (EMR) on brain and dorsal root ganglion (DRG) n euron
antioxidant redox system, Ca(2+) influx, cell viability and electroencephalography
(EEG) records in the rat é Melatonin supplementat
seems to have protective effects on the 2.45 GHz -induced increase Ca(2+) influx,

EEG reco rds and cell viability of the hormone through TRPM2 and voltage gated
Ca(2+) cha&nnels. o

T AThis study s ho-thermal pulaet -namdutatedRF signal (PRF),
configured to modulate calmodulin (CaM) activation via acceleration of Ca(2+)

binding kinetics, p  roduced an immediate nearly 3 -fold increase in nitric oxide
(NO) from dopaminergic MN9D cultures (P < 0.001)
this is the first report of a real -time effect of non -thermal electromagnetic fields

(EMF) on NO release from challenge d cells. The results provide mechanistic
support for the many reported bioeffec#¥s of EMF i

T AEMR causes structur al changes in the frontal cor
and impairs the oxidative stress and inflammatory cytokine system. This
deterioration can cause disease including |loss of
devel opment . 0 2.45 GHz, the Wi Fi frequency, seeme

MHz in several aspects. 3
T AMany studies have suggested an exsemeyldwati on bet we
frequency magnetic field (ELF - MF) exposure and anxiety and/or depression. The
mechanism of these effects is assumed to be a stress response induced by ELF -
MF exposure € Quantification of the mRNA |l evels o
synthesis enz ymes revealed a significant reduction in Cypl7al mRNA in the ELF -
MF-exposed mice. Our findings suggest the possibility that high intensity and
chronic exposure to ELF  -MF induces an increase in corticosterone secretion, along
with depression - and/or anxiety -like behavior, without enhancement of the
hypothalamic -pituitary -adr enal ®axi s. 0

®Buckner K, Eger H (2011) AChanges of Clinically | mp:¢
the Influence of Modulated RF Fields T Along-term StudyunderReal -1 i fe Conditionso
Umwelt -Medizin - Gesellschaft. 24(1): 44  -57; article (trans. Engish) . [9]

30 Eskander EF, Estefan SF, Abd -Rabou AA (2012) AHow does |l ong term
stations and mobile phones affect human hormone prof i |l es?06 Cl i n-2Bi ochem. 46t
157 -161; PMID: 22138021 . [48]

S Megha K, Deshmukh PS, Banerjee BD, Tripathi AK, Abeq
radiation induced oxidative stress, cognitive impairment and inflammation in brain of

Fischer ratso I ndian J-98x @PMIB:i239869735.0( 12): 889
2Nazérojlu M, ¢elik ¥, ¥zg¢l C, ¢ij B,ezBRjan S, Bal I
Pariente JA (2012) fMelatoni n meirdlucédatidatve inuryr el ess (2. 4
through TRPM2 and voltage gated Ca(2+) channels in brain and dorsal root ganglion in

rato Physi ol Beh-®%; PMID: 32019785 6.8 3

BPilla AA (2012) AElectromagnetic fields instantaneol
in challenged biological systemsd BiocheB883Bi ophys Res
PMID: 22940137

34 Eser O, Songur A, Aktas C, Karavelioglu E, Caglar V, Aylak F, Ozguner F, Kanter M

(2013) AThe effect of electromagnetic radiation on tAh
Turk Neurosurg. 23(6): 707 -715; PMID: 24310452

%Kitaoka K, Kitamura M, Aoi S, Shimizu N, Yoshizaki P
extremely low -frequency magnetic field induces depression -like behavior and

corticosterone secretion without enhancement o f the hypothalamic - pituitary -adrenal axis
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T AThe results of current studies indicate that oxi
Fi and mobile phone -induced EMR is a significant mechanism affecting female and
malereprod ucti ve sy’ tems. 0

T AOxidative stress i scellpexposestot 1.8 GHzHbly EnteBsBy RF

and that the increased production of ROS may be related to down -regulation of
four antioxidant enzyme genes induced by RF exposure. o
1 A WiFi- and mobile phon e-induced EMR may cause precocious puberty and
oxidative kidney and testi® injury in growing rat

T AResults suggest that exposure to electromagnetic
oxidative stress on human cells as evidenced by the increase in the concentration

of the superoxide radical anion released in the saliva of cell phone user3 . 0
T AOver an hour talking with a cell phone decreases
saliva in comparison with talki*hg | ess than twent

T AAl though mel at oni n pértbtltg protea sellslagaiash oxidative
damage induced by EM radiation, few reports have addressed whether there are
other protective mechanisms. Here, we investigated the effects of MT on

extremely low -frequency electromagnetic field (ELF -EMF)-induced N av activity in
rat cerebellar granule cells (GCs). Exposing cerebellar GCs to ELF -EMF for 60 min.
significantly increased the Nav current (INa ) densities by 62.5%. MT (5 T M)
inhibited the ELF -EMF-i nduced | Na increase é Our data show f
tha t MT protects against neuronal INa that result from ELF - EMF exposure through
Ca(2+)influx -i nduced Ca(2+% release. 0
f AOur results demonstrated that RF exposure differ
inflammatory responses in microglia and astrocytes, which involved differential

activation of STAT3 in microglia and astrocytes. Our data provide novel insights

into the potential mechanisms of the reported central nervous system (CNS)

impacts associated with mobile phone use and present STAT3 as a promising

taget t o protect humans against® increasing RF expo

in miceodo Bioel ectr omai (EedtumdnsBioelecifoMmdghetics. 2.3,

34(7): 562); PMID: 22753092

®Nazérofjlu M, Y¢gksel M,0 KO2s0el 3S)A, i Roezckeanyta-FReéacp or t s of Wi
Mobile Phone -Induced Radiation on Oxidative Stress and Reproductive Signaling

Pat hways in Females and RMD: 28440628 .Membr Bi ol .
STNiS,YuY,zhang Y, Wu W, Lai K, Yao K (2013) AStudy of oxi
in human lens epithelial cellsexposed to 1.8 GHz radiofrequency fiel
8(8):e72370; PMID: 23991100

0zorak A, Na z éikQ Yuksel MMIzcell® ®, Ozkaya MO, Cetin H, Kahya MC,

Kose SA ( 26FiL(245 @&Ha)- and Mobile Phone (900 and 1800 MHz) -Induced Risks

on Oxidative Stress and Elements in Kidney and Testis of Rats During Pregnancy and the

Devel opment of idfrdcesBlemiResg @MIB: 24101576

®Abu Khadra KM, Khalil AM, Abu Samak M, Al jaberi A (:
bi ochemical parameters in the saliva of young mal es U
Biol Med. PMID: 24499288

40 Arbabi -Kalati F, Salimi S, Vaziry -Rabi ee A, Noraeei M (2014) @
usage time on total antioxidant capacity of sa
Public Health. 43(4): 480  -484; PMID: 26005658

“41jiu DD, Ren Z, Yang G, Zhao QR, Mei YA (2014) dMel at
granule cells against electromagnetic field -induced increases in Na+ currents through
intracellul ar Ca2+ r el RVADs 21648607 Ce | | Mo | Me d .

42 LuY,HeM, Zhang Y, Xu S, Zhang L, He Y, Chen C, Liu C, Pi H, Yu Z, Zhou Z (2014)

ADi ff er e nnflamanktoryPRegponses of Astrocytes and Microglia Involve STAT3

ActivationinRespon se to 1800 MHz Radiofrequency Fieldso PL0OS
PMID: 25275372
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T AEMF applied during the prenatal period caused pa
tissue in 21 -day -old male rats owing to oxidative stress and decreased
antioxidant en®fyme | evels. o0
T AExposur e MHz ENH@ficularly in the prenatal period, resulted in
postnatal growth restriction and delayed puberty in female Wistar rats. Increased
TOS [total oxidant status] and OSI [oxidative stress index] values in the brain

and ovary tissues can be interpreted as a sign of chronic stress induced by EMF.
This is the first longitudinal study which investigates the effects of EMF induced
by wireless internet on pubertal* devel opment besi

1T AiMel atonin has been considered a pot aretyofanti oxi da
reactive oxygen species in many pathophysiological states of eye. The present

study was designed to determine the effects of Wi -Fi exposure on the lens
oxidant, antioxidant redox systems, as well as the possible protective effects of
melatoninon t he | ens injury induced by el ectromagnetic
are poor oxidative toxic effects of one hour of Wi -Fi exposure on the lens in the
animals. However, melatonin supplementation in the lens seems to have
protective effects on the oxidant sy stem by modulationof GSH -Px act ®vity. o
1 AExposure to EMF in the prenatal period causes o0X
hi stopathol ogi cal changes in“*male rat pup heart t

T AThis study demonstrates t h-endH2@2emodudtienywhen et ween 0O2
influenced b y RF magnetic fields and underscores the subtle effects of low -
frequency magnetic fields on oxidative metabolism, ROS signaling, and cellular
gr owt h. 0 IJcbrrelated padical -pair mechanism (SCRPM) offers the most

plausible explanation on how magnetic fields might influence biochemical

reactions such as photosynthesis, magnetoreception including bird and fruit -fly

navigation, vitaminB12 -dependent enzymes and APT producti on.
the spin -pair mechanism, specific absorbed radiation (SAR) meas urements of

macroscopic tissue heating represent a naive approach to bio -magnetic RF -

interactions because it ignores nanoscale physics and spin chemistry, which can

potentially have profouhd biological effects. o

f AResults suggest that ¢ormpayexartraa oxidativeBtildssora di at
human cells as evidenced by the increase in the concentration of the superoxide
radi cal anion released in thé saliva of cell ph
T AThe parotid gland of rats showed numerous hist
expo sure to 2100 MHz radiofrequency radiation, both in the short and relatively

on
op

“40dacé E, Unal D, Mercantepe T, Topal Z, Hancé H, Tg¢gr
Col akojl u S (2014 effects Bfarenatal expagurecto a 900 MHz

electromagnetic field on the 21 -day-ol d mal e rat kidneyo Bi et ech Histo
PMID: 25158858

4 Sangun O, Dunbar B, Darici H, Comlekci S, Doquc D K, Celik S (2014) AThe ef
long -term exposure to a 2450MHz electromagnetic field on growth and pubertal

devel opment in female Wistar rRBMZ®»460H6 ect romagn Bi ol
% TokL,Naz ér ojl u M, Dojan S, Kahya MC, T°k O (2B-14) AETff
i nduced oxidative stress in |lens of -AmtEIB: I ndian J Ogp
24492496 .

®T¢gredi S, Hancéndl, DopMér Zantbepe T, Bozkurt |, Kaya

AThe effects of pr enat-MHzeleckgmageatiafieldanthe 2zl 9 oday-old
mal e rat hearto El ectr o8P 25166431 Me d . 28: 1

%“Ussel man RJ, Hill 1, Singel DJ, Martino CF (2014) -
Reactive Oxygen Species (ROS) Production by Radio Fre
One. 9(3): €93065; PMID: 24681944

“Abu Khadra KM, Khalil AM, Abu Samak M, Al jaberi A (:
bi ochemical parameters in the saliva of young mal es U

Biol Med. 34(1): 72  -76; PMID: 24499288
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long terms. Increased exposure duration led to an increase in the
hi stopathologi®€al changes. 0

AThe overall results indicate that there may be a

ant ioxidant function, in terms of both the daily antioxidative levels, as well as the

circadian rPYthmicity.o

1T AAn excessive production of reactive oxygen subst
antioxidant defence systems resulting from electromagnetic radiation (EMR)
exposure may lead to oxidative brain and liver damage and degradation of
membranes during pregnancy and devel opment of at

lipid peroxidation levels in the brain and liver were increased following EMR

exposure; however, the glutat hione peroxidase (GSH -Px) activity, and vitamin A,

vitamin E and -carotene concentrations were decreased in the brain and liv

er.

Glutathione (GSH) and vitamin C concentrations in the brain were also lower in

the EMR groups than in the controls; however, th

eir concentrations did not

change in the liver. In conclusion, Wi - Fi-induced oxidative stress in the brain and

liver of developing rats was the result of reduced GSH
vitamin concentrations. Moreover, the brain seemed to be more sens

T AThe present study determined the effects

Wi-Fi (2.45 GHz)-induced electromagnetic radiation (EMR) on tooth and
surrounding tissuedevel opment as well as the
there were alterations in the elemental composition of the teeth, especially
affecting such oxidative stress -related elements as copper, zinc, and iron

-Px, GSH and antioxidant

itive to
oxidative injury compared to the |live in the

el ement

’

suggesting that short  -term exposure to Wi -Fi-ind uced EMR may cause an
i mbal ance in the oxidative stress condition
1T Alt can be concluded that though there have

radiations on teeth and buccal mucosa but changes in the saliva and parotid
gand have taker® place. o

91 fcell phone use seems to be associated with greater odds (1.28, 95%
interval: 1.09 -151)tod evel op salivary®gl and

T Aln this review, we evaluated avail abl

- confidence
tumor . O
e in vitro

the relation bet ween RF emitted from mobile phones and oxidative stress. The
results of the studies we reviewed here indicated that mobile phones and similar

equipment or radars can be thought as a factor, which cause oxidative stress.

4 Aydogan F, Unlu |, Aydin E, Yumusak N, Devrim E, Samim EE, Ozgur E, Unsal V,

Tomruk A, Oztur k GG, Seyhan N (2015) AThe
Am3601): Ot ol aryng

radiation of a 3G mobile phone on the parotid g l and of ratso
39-46; PMID: 25456509

ef fect

of

dev

pren

| evel

i n

S

t h
been

of

°Cao H, Qi n F, Liu X, Wang J, Cao Y, Tong J, Zhao H
antioxidant markers in rats exposed to 1.8 GHz r adiofrequency fieldso I nt J
Public Health. 12(2): 2071  -2087; PMID: 25685954

¢eli k ¥, Kahya MC, Nazérojlu M (2015) #Oxidative st

by Wi -Fi (2.45GHz) exposure of rats during pregnancy and the development of
newbornso J Che mPMiDe P66206G1lH at .
2¢ift-i zZ2Z, Kérzeéeojlu Z, Nazérojlu M,

Elem Res. (2015) 164(1):164] PMID: 25395122

¥zmen ¥ (2015)
exposure of Wi -Fi on development of teeth and changes in teeth element concentration
in rats. [corrected] o Bi 02):193 r28l¢[Erratirh e m: BRlETmace 16 3 ( 1

pDagli R, Hans R (2015) f#nEffect of mobile phone radi
Health. 7(1):i -ii; PMID: 25709374
“de Siqueira EC, de Souza FTA, Gomez RS, Gomes CC, d

phone use increase the chances of parotid gland tumor development? A systematic
reviewandmeta -anal ysi so J Or alvieR.aRMiDo2793886d ..

Re

2
C
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Even some of them claimed that oxida tive stress originated from radiofrequencies
can be resulted wi®Bh DNA damage. 0
T iAiOoxidative stress is the key mechanism of the mic
Melatonin, a lipophilic indoleamine primarily synthesized and released from the
pinealglandis a power ful antioxidant ¢é Melatonin exerts

effects in the liver of rats exposed to microwaves, by diminishing the intensity of
l i pid perok&idation. o
T AThe hy po t-pitaithra pradrenal (HPA) axis is the main "gate -keeper" of the
organism 's response to every somatic or mental stress. This prospective study
aims to investigate the HPA  -axis response to a cellular phone call exposure after
mental stress in healthy children and adolescents and to assess the possible
predictive role of baseline endocrine markers to this response. Two groups of
healthy school -age children aged 11 -14 (12.5£1.5) years were included in the
study, the one comprising those who are occasional users of a cellular phone
(Group A) while the second those who do regularly u se one (Group B) ¢
Significant changes in the salivary cortisol levels were noted between 10' and
20'mins after the cellular phone call with different responses between the two
groups. Baseline thyroid hormone levels seem to predict the cortisol response t 0
mental stress mainly in group A, while HOMA had no impact on salivary cortisol
response at any phase of the test, in either group. HPA axis response to cellular
phone after mental stress in children and adolescents follow a different pattern in
frequent users than in occasional users that seems to be influenced by the

baseline thyroid Hormone |l evels. o
T A Expo stk MHz EMF during the prenatal period can cause pathological and
biochemical changes that may compromise the development of the male rat

thymus and sPl een. o
T AThe damaging effects of MW radiation on the brai
brain structural damage. An epidemiological survey found that MW radiation
caused human fatigue, headache, excitement, dreams, memory loss and other
symptoms of neurasthenia. In addition, there were impaired learning and

memory abilities in rats after MW radiation é ult
brain mitochondria were induced within 24 h of the post -30 mW/cm2 MW

radi ati on exposur e ¢é Cediatioacanse @dugtiensn of MW r a
mitochondrial ATP synthesis é MW radiation reduce
dehydrogenase (SDH) é MW radiation causes abnor ma
encoding the respiratory chain, resulting in brain energy metabolism disorder s é

The structural damage of the mitochondrial membrane is one of the most

important mechanisms of MW radiation -induced disturbance of brain energy

metabolism é MW radiation i nduwia theclassealr al cel | apo

mitochondria -dependent caspase -3pat hway é MW radiation activate
oxidase -mediated increase in ROS, and in turn, excessive ROS damages the
mitochondrial electron transport chain, which is the main source of ROS,

% Dasdag S, AkdagMzZ (2015 ) A The | ink between radiofrequencies e
technol ogies and oxidative str ess-0618(1500069m -Na@our oanat .
10.1016/j.jchemneu.2015.09.001; PMID: 26371078

56 Djordjevic B, Sokolovic D, Kocic G, Veljkovic A, Despotovic M, Basic J, Jevtovic -

Stoi menov T, Sokolovic DM (2015) 0 Tverefratsfexpesedt of mel at
to microwave radiationodo Br a-tld0;s PMID: 25665474 st y. 116(2): 96
57 Geronikolou SA, Chamakou A, Mantzou A, Chrousos G, KanakaGantenbein C (2015)

AFrequent c aduseunodifies hppbtibalamic -pituitary -adrenal axis response to a

cellular phone call after mental stress in healthy ct
Sci Total Environ. 536: 182 -188; PMID: 26204054 .

®*Hancé H, T¢redi S, Topal Z, Mercantepe T, Bozkurt |,
(2015) pie@agah exposure toa 900 MHz electromagnetic field affect the morphology

of the spleen and thymus, and alter biomarkers of oxidative damage in 21-day-old

male r at s?0 Biotech Hi st ¢43h &MID: 2598828 ).: 535
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ultimately forming a vicious cycle and aggravating the disturbance in brain
energy metabolism é | ncr e asxstdduing theopptessofmi ¢ Ca 2 +
MW radiation -i nduced brain damage é MW radiation can br
the expression of mtDNA, resulting in decreased A
many signaling pathways involved in the process of MW radiation -induced
mitochondrial dysfunction, including the phosphatidylinositol 3 -kinase (PI3K)
pathway and the mitogen  -associated protein kinase (MAPK) pathway, which are
adaptive responses of cells that regulate cellular fu nctions and promote their
survi¥%al .o
T AThe aim of this study was therefore to investiga
male rat pups exposed to the effect of 900MHz EMF é Three groups cont ai
equal numbers of rats were established - control group (CG) , sham group (SG)
and EMFgr oup (EMFG) é Biochemistry results reveal ed
malondialdehyde and glutathione levels in EMFG compared to CG and SG, while
SG and EMFG catalase and superoxide dismutase levels were significantly higher
thant hose in CG. In EMFG, light microscopy (LM) revealed atrophy in the spinal
cord, vacuolization, myelin thickening and irregularities in the perikarya.
Transmission electron microscopic (TEM) revealed marked loss of myelin
sheath integrity and invagination i nto the axon and broad vacuoles in axoplasm.
The study results show that biochemical alterations and pathological changes may
occur in the spinal cords of male rats following exposure to 900MHz EMF for 1h a
dayonPD 21 -4 6 %009
T AThe resul ts o bstudyicleadydshoived the dxidadive stress induction
capability of RF electromagnetic field in the portion of Peripheral Blood
mononuclear cells (PBMCs) ®mostly in monocytes. 0
1 AAn increase in catalase activity andobsavedndi al de
after 30 min exposure of platelets to EMF regardless of the radiation source. The
most significant changes determining the degree of oxidative stress were
observed after exposure to the EMF generated by car electronics. The low
frequency electroma gnetic fields generated by car electronics, physiotherapy
equipment and LCD monitors may be a cause of oxidative stress in the human
body and may |l ead to fr% e radical diseases. 0
1 A R-EEMR increases the ROS level and decreases TAC in rat sperm. Excessive
oxi dative stress alters the expression levels of apoptosis -related genes and
triggers sperm apoptosis through bcl -2, bax, cytochrome c and caspase -3
signaling pPAthways. o
T AThe present st udowintangity e micravave h at
radiation induces oxidative str ess, inflammatory response and DNA damage in
brain by exerting a frequency dependent effect. The study also indicates that

®Hao YH, Zhao L, Peng RY (2015) fAEffects of microwave
metabolism and rel ated dRes24araview; msPMIDNE0001IMe .

80Kkinci A, Mercantepe T, Unal D, Erol HS, kahin A, A:
OF, Kaya H, Odacé E (2015) dAMorphol ogicalspinaind anti oxi
cord of male offspring rats following exposure to a continuous 900MHz electromagnetic

field during early and mid -adol escenceo J ChPEMD: R6Z08410 anat .

61 Kazemi E, Mortazavi SM, Ali  -Ghanbari A, Sharifzadeh S, Ranjbaran R, Mostafavi -Pour
Z, Zal F, Haghani M (2015) AEffect of 900 MHz EIl ectroa
I nduction of ROS in Human Peripheral Bl ood Mononucl ea

5(3):105 -114; PMID: 26396966
2 ewicka M, Henrykowska GA, Pachol sBiucky BkaziMsny A,
Buczy@®ki A (2015) AThe impact of electromagnetic rad

platelet oxygen metabolism -invitrost udi es o Adv Clin ExiB5N&dD. 24(1): 3
25923084 .

8 Liu Q, Si T, Xu X, Liang F, Wang L, Pan S (2015) #dAEI
900 MHz induces sperm apoptosis through bcl -2, bax and casp ase-3 signaling pathways

in ratso Reprod MPWMIM26238320 12: 65;



http://www.ncbi.nlm.nih.gov/pubmed/26000171
http://www.ncbi.nlm.nih.gov/pubmed/26708410
http://www.ncbi.nlm.nih.gov/pubmed/26396966
http://www.ncbi.nlm.nih.gov/pubmed/25923084
http://www.ncbi.nlm.nih.gov/pubmed/25923084
http://www.ncbi.nlm.nih.gov/pubmed/26239320

ASA Enquiry Ref: A17 -388045 1 Part 2 of response, August 8 2017 21

increased oxidative stress  and inflammatory response might be the factors
involved in DNA damage following low intensity microwave ex posure. o
T AEMF appl i ed peenatali pegod tah eause pathological changes in kidney
tissue in 21 -day-old male rats owing to oxidative stress and decreased
antioxidant en®yme | evels. o
1T ABoth studies also report a signliaf iicnantth er eandouucntdi o n
exudate, supporting a mechanism involving a pulsed electromagnetic field effect
on nitric oxide/cyclic guanosine monophosphate signaling, which modulates the

body'santi -i nf |l ammatory ®%%athways. o
T iLong term EMR exposur e rphygsopathtlogyviaioxidativee st i cul a
damage and inffammation. o
T AThese findings |l ed us to concl udvaveMWat exposur e
radiation leads to oxidative/nitrosative stress induced p53
dependent/independent activation of hippocampal neuronal and non -neuronal
apoptosis associated with spatial memory |l oss. o
1 i 4weeks exposure to EM radiation, vibration, ringtone or both produced a
significant effect on anxiety -like behavior and oxidative stress in young wistar
rat®€. o

T AMi crowaves fr om mo bne bfée gnhironmentl texicants tloat are
capable of compromising male fertility by inducing oxidative stress and apoptosis
in the testes. Melatonin is a lipophilic tryptophan indole amine and a potent
antioxidant ¢é Mel atoni n ex eeactsinthptestegoirats ant i oxi dant
exposed to microwaves by decreasing the intensity of oxidative stress; it also
reduces DNA frafmentation. o
T AThe study resul t s-MBAhEW appliedin thea preratal period
caused oxidative stress and pathological altera tions in the liver in the postnatal
peri 6d. o

64 Megha K, Deshmukh PS, Banerjee BD, Tripathi AK, Ahmed R, Abegaonkar MP (2015)

fi L oimtensity microwave radiation induced oxidative stress, inflammatory response and

DNA damage in rat braino Nelbs PPM®Dx265418400 gy . 51: 158

% 0daceée E, i nal D, Mercantepe T, Topal Z, Hayacée H, Tg¢t
H, ¢olakojlu S (2015c) 0 prenatdd oekposyre ct@al900eMHZ ect s o f
electromagnetic field onthe2l -day-ol d mal e rat kidneyo Biotech Histo
101; PMID: 25158858

6% Rohde CH, Tayl or EM, Alonso A, Ascherman JA, Hardy KL,
Electromagnetic Fields Reduce Postoperative Interleukin -1a, Pain, and I nfl ammat.
Double -Blind, Placebo -Cont rol |l ed Study in TRAM Fl ap Breast Reco
Plast Recons tr Surg. 135(5): 808e  -817e. PMID: 25919263

”Saygin M, Asci H, Ozmen O, Cankara FN, Dincogl u D, I
GHz microwave radiation on the testicular inflammatory pathway bioma rkers in young

rats: The role of gall iRMIDa26268881 Environ Toxi col

%8 Shahin S, Banerjee S, Singh SP, Chaturvedi CM (2015)
Radiation Impairs Learning and Spatial Memory via Oxidative/Nitrosative Stress Induced

p53 Dependent/Independent Hippocampal Apoptosis: Molecular Basis and Underlying

Me c hani s maol Scl. piixkfv205; PMID: 26396154

®Shehu A, Mohammed A, Magaji RA, Muhammad MS (2015) i
electromagnetic field radiation, ringtone and vibration affects anxiety -like beh aviour and
oxidative stress biomarkers in al bPMIDD26846224 ar r at sO0 Me
0 Sokolovic D, Djordjevic B, Kocic G, Stoimenov TJ, Stanojkovic Z, Sokolovic DM,

Veljkovic A, Ristic G, Despotovic M, Milisavljevic D, Jankovic |
Effects of Melatonin on Oxidative Stress Parameters and DNA Fragmentation in Testicular

Ti ssue of Rats Exposed to Microwave Radi-486i ono Adv CI
PMID: 26467130

“"Topal 1z, Hanci H, Mercantepe T, Erol HS, Kel ek ON, |
iThe ef fprepdtab loongf-duration exposure to 900 -MHz electromagnetic field on the

21-day-old newbornmalerat | i ver 0 Tur k J Med-293;cPMID: 26684127 :. 291
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T AThis review aims to c oV eaoxidaivepeffecisofelovt-iatensitg at a on

radiofrequency radiation (RFR) in living cells ¢é this include:
of key pathways generating reactive oxyge n species (ROS), activation of
peroxidation, oxidative damage of DNA and changes in theactivity of antioxidant
enzymes. It indicates that among 100 currently available peer -reviewed studies
dealing with  oxidative effects of low -intensity RFR, in general, 9 3 confirmed that
RFR induces oxidatve ef fects in biological systems €é I n cor
demonstrates that  low-intensity RFR is an expressive oxidative agent for living
cells with a high pathogenic potential and that the oxidative stress induced by
RFR exposure should be recognized as one of the primary mechanisms of
the biological activity ofthiskindof r adi at? on. o
T AMobi | e - andWinkEi-induced EMR may be one cause of increased oxidative
uterine injury in growing rats and decreased hormone levels in maternal rats.

TRPV1 cation channels are the possible molecular pathways responsible for
changes in the hormone, oxidative stress, and body temperature levels in the
uterus of maternal rats following a year -long exposure to electromagnetic
radiat ion exposure from mobile phones and Wi -Fi dev®fces. o
1T Alt seems that the sensitivity of spiral gangl i on
by mobile phone EM radiation will increase in a lipopolysaccharide -induced
inflammation in“vitro model . o
T AOur st udsysuggestthatl exposure to EMFinthe prenatal period causes
oxidative stress and histopathological changes in malerat pup heart t i ssBe. o
T AResults of our s tpulskymodulated\R¥ dadidtibnaduses oxidative
injury in liver, lung, testis and heart tissues mediated by lipid peroxidation,

increased | evel of NOx and suppression ®f antioxi
T AOver an hour t al pghine gecreasds total@antiaxiddntl capacity of
saliva in comparison with talking less than twenty minute s .’

T Alt was revealed that a majority of the subjects
mobile base station complained of sleep disturbances, headache, dizziness,
irritability, concentration difficulties, and hypertension. A majority of the study
subjects had sig nificantly lesser stimulated salivary secretion (P < 0.01) as
compared to the control subjects. The effects of prolonged exposure to EMRs
from mobile phone base stations on the health and well -being of the general
population cannot be ruled out. Further st udies are warranted to evaluate the

2 Yakymenko I, Tsybulin O, Sidorik E, Henshel D, Kyrylenko O, Kyrylenko S (2015)

i Ox i d amechanésms of biological activity of low-intensit y radiofrequency r adi ati ono
Electromagn Biol Med. 7: 1 -16; PMID: 26151230 . [8]

BY¢ksel M, Nazérofjlu M, ¥z-tempegosioro de2t®magietici L on g

radiation from mobile phones and Wi - Fi devices decreases plasma prolactin,

progesterone, and estrogen levels but increases uterine oxidative stress in pregnant rats

and their offsprPMDy®S57/BICHdacrine.

" ZUOWQ,HuYJ,Y ang Y, Zhao XY, Zhang YY, Kong W, Kong WJ (
spiral ganglion neurons to damage caused by mobile phone electromagnetic radiation

will increase in lipopolysaccharide -induced inflammation in vitro model
Neuroinflammation. 12: 105; PMID: 26022358

®"T¢redi S, Hancé H, Topal Z, ! nal D, Mercantepe T, Bc
i T hedfects of prenatal exposure toa 900 -MHz electromagnetic field onthe 21-day-

old male rathear t © El ectromagn Bi 04397MEMID: 25366434 ).: 390

®“"Esmekaya MA, Ozer C, Se yNHa puls&-modalated tajliofrég@ehdy

radiation induces  oxidative stress on heart, lung, testis and liver t i ssueso Gen Physi ol
Biophys. 30(1): 84 -89; PMID: 21460416

77 Arbabi -Kalati F, Salimi S, Vaziry -Rabi ee A, Noraeei M (2014) AEffect
usage time on total antioxidant capacity of saliva an
Public Health. 43(4): 480  -484; PMID: 26005658



http://www.ncbi.nlm.nih.gov/pubmed/26151230
http://www.ncbi.nlm.nih.gov/pubmed/26578367
http://www.ncbi.nlm.nih.gov/pubmed/26022358
https://www.ncbi.nlm.nih.gov/pubmed/25166431
https://www.ncbi.nlm.nih.gov/pubmed/21460416
https://www.ncbi.nlm.nih.gov/pubmed/26005658

ASA Enquiry Ref: A17 -388045 1 Part 2 of response, August 8 2017 23

effect of electromagnetic fields (EMFs) on general health and more specifically on
oral health. o

(i) Oxidative stress and consequent inflammatory processes have also been linked with
people with EHS.
T AOur r e s utified kboratdresigns of thyroid dysfunction, liver dysfunction
and chronic inflammatory processes in small but remarkable fractions of EHS
sufferers as potential sources of symptoms that merit further investigation in
future studies. In the cases of thy roid - stimulating hormone (TSH) and alanine
transaminase/aspartate transaminase (ALT/AST), there were significant
differences between cases and controls. The hypotheses of anaemia or kidney
dysfunction playing a major role in EHS could be unambiguously refu ted® o
T AWe first descr i-heuphnildempraetabobclp® -
oxidant/proinflammatory alterations in EHS with distinctively increased plasma
coenzyme -Q210 oxidation ratio. We also identified significantly altered distribution -
versus -control of the CYP2C19 z1/z2 SNP variants in EHS, and a 9.7 -fold increased
risk of developing EHS for the haplotype (null)GSTT1 + (null)GSTML1 variants.
Altogether, results on MCS and EHS strengthen our proposal to adopt this blood
metabolic/genetic biomarkers' panel as suitable diagnostic tool for "sensitivity -

related illneésses” (SRI). o
T AAs infl ammati on appears to be a key process resu
(EMF) and/or chemical effects on tissues, and histamine release i s potentially a

major mediator of inflammation, we systematically measured histamine in the

blood of patients. Near 40% had a increase in histaminemia (especially when

both conditions were present), indicating a chronic inflammatory response can be
detecte d in these patients. Oxidative stress is part of inflammation and is a key
contributor to damage and response. Nitrotyrosin, a marker of both peroxynitrite

(ONOO?° -) production and opening of the blood -brain barrier (BBB), was increased
in 28% the cases. Pr  otein S100B, another marker of BBB opening was increased

in 15%. Circulating autoantibodies against O -myelin were detected in 23%,
indicating EHS and MCS may be associated with autoimmune response.

Confirming animal experiments showing the increase of Hsp2 7 and/or Hsp70
chaperone proteins under the influence of EMF, we found increased Hsp27 and/or
Hsp70 in 33% of the patients. As most patients reported chronic insomnia and

fatigue, we determined the 24 h urine 6 -hydroxymelatonin sulfate (6 -
OHMS)/creatinin r  atio and found it was decreased (<0.8) in all investigated

cases. Finally, considering the self -reported symptoms of EHS and MCS, we
serially measured the brain blood flow (BBF) in the temporal lobes of each case

with pulsed cerebral ultrasound computed to mosphygmography. Both disorders
were associated with hypoperfusion in the capsulothalamic area, suggesting that

the inflammatory process involve the®limbic syste

®Singh K, Nagaraj A, Yousuf A, Ganta S, Pareek S, Vi:
electromagnetic radiations from mobile phone base stations on general health and

salivary functiono J I nt Soc P56, vPMDo2MihioB4 t y Dent . 6 ( 1
7 Dahmen N, Ghezel -Ahmadi D, Engel A (2009) #@ABlood | aborator.y
suffering fromself -percei ved el ectromagnetic hypersensitivity
Bioelectromagnetics. 30(4): 299 -306; PMID: 19259984 . [49]

80 De Luca C, Chung Sheun Thai J, Raskovic D, Cesareo E, Caccamo D, Trukhanov A,

Korkina L (2014) fAMetabolic and genetic screening of
subject s as a feasible tool for diagnostics and interve
2014:924184; PMID: 24812443 . [5]

81 Belpomme D, Campagnac C, I|lrigaray P (2015) dAReliable di
charact erizing and identifying electrohypersensitivity and multiple chemical sensitivity as

two etiopathogenic aspects of a unique pathological d

251-271; PMID: 2661332 6. [6]
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1 AThere is increasing evidence that EMF exposure has a major impact on the
oxidative and nitrosative regulation capacity in affected individuals. This concept
also may explain why the level of susceptibility to EMF can change and why the
range of symptoms reported in the context of EMF exposures is so large. Based
on our current understanding, a treatment approach that minimizes the adverse
effects of peroxynitrite - as has been increasingly used in the treatment  of
multisystem illnesses - works best. 0%

(c) Other mechanisms and pathways

There are many other established mechan isms and pathways whereby low -level
electromagnetic exposure can give rise to risks of biological reactions in addition to the
established mechanism and pathway of VGCCs and oxidative stress

These include areas such as:

HSP70, HSP27, DNA effects, genome, genetic damage, protein synthesis, protein

expression, proteomics, tRNA, miRNA, gene expression, STAT3, caspase -3 pathway,

myelin, demyelination, autoantibodies against O -myelin, bl ood 6 Roul eacergbéal ef f ect
blood flow, capsulothalamic hypoperfusion, neurological effects, autonomic nervous

system, central nervous system effects , neurodegenerative  effects , serotonin effects ,

glutamate effects , Blood Brain Barrier opening, nitrotryosin, m elatonin reduction, pineal

gland, mast cells, histamine, hyper  -histaminemia, cryptochrome, thyroid effects,

promoter of cancer and tumours, bacteria growth, muscle contraction, bone

mineralisation, teeth growth, genetic haplotypes and variants, genetic damage , etc.

| can supply the ASA with studies substantiating these risks if the ASA does not already
have access to them.

82 Belyaev |, Dean A, Eger H, Hubmann G, Jandrisovits R, Kern M, Kundi M, Moshammer
H, Lercher P, Muller K, Oberfeld G, Ohnsorge P, Pelzmann P, Scheingraber C, Thill R
(2016) AEUERPQuUEdNINe 2016 for the prevention, diagnosis and treatment of
EMF-related health problemsand i | | nesses 0 Rdealth. Bh(2) iPMIB:n
27454111 ;pdf.[2]


http://www.ncbi.nlm.nih.gov/pubmed/27454111
http://www.ncbi.nlm.nih.gov/pubmed/27454111
https://www.diagnose-funk.org/download.php?field=filename&id=363&class=DownloadItem
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C.

Conclusion: Established mechanisms of EM bio -reactions fully substantiated as
health risk for the 15 symptoms and conditions caused by low -level EM
exposure from mobile phon es

The established scientific evidence on the mechanisms and pathways, especially as
regards VGCCs and oxidative stress, fully and incontrovertibly corroborates and
substantiates all of the very limited claim on potential risks of the 15 symptoms and
conditions caused by low -level EM exposure from mobile phones.
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D.

Further evidence from individual studies substantiating a risk for the 15

symptoms and conditions caused by low

-level EM exposure from mobile phones

The above scientific evidence, as explained, fully substantiates the very limited

statement in the advert t hat

Since the ASA asked for further evidence in July 2017

there

ar e

the following scientific evidence

again fully s ubstantiates the the very limited statement in the advert that there are

Opotenti al
cordless phones, mobile phone masts, power

The 15 symptoms and conditions (

Damaged immu ne system , Electrosensitivity
Disorder , Cancer Risk Raised , Heart Palpitations

r i-evelE€l expaswenfronh dewices like Wifi, mobile phones,

-lines etc.

, Skin
, Headaches , Memory Loss , Fatigue ,

Brain Tumour , Sleep Disorders , Dementia , Tinnitus , M.S., Damaged Sperm Count

Depression ) will be dealt with in the following order to
not already familiar with the specific symptoms of low

1. (a) Electromagnetic hyper
(b) Electrosensitivity

2. Headaches (page 7 6)

3. Memory Los s (page 8 1)

4. Fatigue (page8 7)

5. Heart Palpitations  (page 90 )

6. Sleep Disorders (page 96 )

7 (page 101 )

8 (page 10 3)
(page 10 7)

Tinnitus
. Depression
9. Skin Disorder

- sensitivity
specific symptoms (page 60 )

make it a little easier for a reader
-level electromagnetic exposure.

(page 27 )

10. Damaged immune system (page 11 3)
11. Cancer Risk Raised (page 116 )

12. Brain Tumour (page 123 )

13. Demen tia (page 127)

14. M.S. (page 12 9)

15. Damaged Sperm Count (page 1 32)

Conclusion (page 137 )

0 p ot e+letel EMl exposurs fkom 6

devices like Wifi, mobile phones, cordless phones, mobile phone masts, power -lines etc.

26

from

0\



ASA Enquiry Ref: A17 -388045 1 Part 2 of response, August 8 2017 27

1.
Electrosensitivity

The term 0EI ec tcancaver twe lielateéd canditipnd:
(a) Electro magnetic hyper -sensitivity (EHS)
(b) Electrosensitivity (ES)

(a) Electromagnetic hyper  -sensitivity (EHS):

The former is a condition affecting about 3.1 -3.8% of the general population according
to surveys listed by the WHO

It appears to have a genetic basis in many cases.

It usually develo ps from the more general condition of Electrosensitivity  but recent
studies, such as on the bio  -effects of wireless smart meters, suggest that some people
can become hyper -sensitised from strong sources of man -made radiation without
displaying the specific  conscious symptoms of ordinary Electrosensitivity ~ first.

(b) Electrosensitivity (ES):

The latter condition, Electrosensitivity , affects about 30 -40% of the general population,
according to surveys. Since the bio - effects of EM exposure are cumulative, where such
people remain in high levels of man -made EM exposure they have a greater risk of
developing hyper -sensitivity (EHS).

The specific symptoms are the same for both Electro magnetic hyper -sensitivity (EHS)
and for Electrosensitivity (ES), although people with the former condition of hyper -
sensitivity are usually sensitive to a wider range of exposures and experience a wider

range of symptoms than people with the latter condition.

Both conditions are classified together by the WHO as Envi ronmental Intolerances. They
are now regarded as intolerances belonging to a growing number of environemental

conditions, such as atomic, chemical, air particle and electromagnetic exposures, which

are proving a risk for a growing proportion of the general population. For some of these
Intolerances there is a similar two -stage development in sensitivity, as in ES and EHS,

and in MCS (Multiple Chemical Sensitivity).

In this brief survey of the scientific evidence, additional to the mechanistic evidence,

substantiating a health risk for these related symptoms and conditions, it seems best to
present some of the evidence of (a) Electro magnetic hyper -sensitivity (EHS) and then on
the more general symptoms experienced by a larger proportion of the general population

of (b) Electrosensitivity (ES).

(a) Electromangetic hyper - sensitivity (EHS)
(a) The group of specific symptoms relating to Electro magnetic hyper -sensitivit y (EHS)
were first described in 1932 in Germany, and then from 1933 in the USSR.

T AThe symptoms of peopl e wowakeradigstationdmast t o a
were: first tiredness in day time and restless sleep in night time. Thereafter a
feeling of "pull/pr  essure" on forehead and on top of head, developing to
headaches, even intolerable ones. Eventually, depression and unnormal
excitability/nervousness. Here, too, in our experience the wavelength is of a
significant infPuence. [trans.] o

short

8Schliephake E (1932) fArbeitsgebiete auf dem-Kurzwel
wave regiono] Deutsche Mediziniscl40.G¥omarhenschri ft. 32,
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1 0 P e o pubjected to the systematic influence of a UHF field complained of
somnolence, headaches, fatigability and irascibility. These same authors note that
the reactions to a UHF field are distinguished by their phase nature and
reversibility, and they depend on the individual characteristics of the organism
and upon the initial functional state. They examined, both directly and through
the reflexes, the UHF field as the unique stimulus that affects not only the skin
receptors, but also the receptor formations lo cate d more deeply in the
organi® m. o

(b) By the early 1960s the conditions and specific symptoms of ES and EHS were well
established both in the USSR and, through translation, in the USA.
1T AThe researchers reported that seveiscavkredCNS rel at e
among 525 workers exposed to RF/MW radiation. The symptoms were listed as:
hypotension, slower than normal heart rates, an increase in the histamine content
of the blood, an increase in the activity of the thyroid gland, disruption of the
endocri ne-hormonal process, alterations in the sensitivity to smell, headaches,
irritability, and increased fatigue. Other researchers have acknowledged similar
bi ological %®esponses. 0
I The specific symptoms were a  |so summarised as:
ACIlinical ma n i f eni baupational sxpasure othlamans to microwave
radiation:
. Bradycardia
. Disruption of the endocrine -humoral process
. Hypotension
. Intensification of the activity of thyroid gland
. Exhausting influences on the central nervous system
. Decrease in sensitivity to smell
7. Increase in histamine content of the blood
Subjective Complaints:
1. Increased fatigability
2. Periodic or constant headaches
3. Extreme irritability
4. Sleepiness during work
T AStrongly manifest changes with the neurasthenic
dystonia appear in approximately 3% of cases during the first few months of work

OO WNPE

% Likhterman BV, Borodi na MA, Linchenko VM, Orl ov MM (

primenenil korotkik h vol no [ AOn the Therapeutic Application of
Sevastopol; see: Khol odov YuA (1966) fAThe Effect of EIl ectr oma
Fields on the Central Nervous Systemod [VIiyaniye el ek

na tsentral'nuyu nervnuyu siste mu] Academy of Sciences, USSR, Institute of Higher,
Nervous Activity and Neurophysiology.lzdatel'stvo "Nauka." Moscow, 1966. Trans.

National Aeronautics and Space Administration: NASA TT F -465; The Clearinghouse for

Federal Scientific and Technical Informa tion, Springfield, Virginia 22151, NASA TT F-465;

pdf.

8% L etavet AA, Gordon ZV (eds) (1960) A0 biologitcheskoc¢
tchastot.o | zd. Akad. Med. Nauk., SSSRtonMaltsabighw, vol . 1.
frequencieso (1962) Office of Technical Services, US

Washington, DC, Joint Publications, Re search Service Rept. JPRS -1271; summarized in:

The NIOSH Technical Report : Dwyer MJ, Leeper DB (1978)iedoCarci noger
Non -ionizing Radiation; Volume Il - Microwave and Radiofrequency Radiation" National

Institute for Occupational Safety (NIOSH) Technical Report, US Department of Health,

Education & Welfare, 210  -76-0145, Cincinnati; in: Bolen SM (1994) @&Radiofrequ

Mi crowave Radiation Biological Ef fects and Safety St e
Laboratory, Air Force Materiel Command, Griffiss Air Force Base, NY, RL -TE-94-53; pdf,
p.9.

8 McRee DI, 1972


https://archive.org/stream/nasa_techdoc_19670022404/19670022404_djvu.txt
https://ia700509.us.archive.org/21/items/nasa_techdoc_19670022404/19670022404.pdf
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CC0QFjAB&url=http%3A%2F%2Fwww.stopthecrime.net%2Fdocs%2FRF-Microwave-Radiation-Biological-Effects%2520Rome%2520Labs.pdf&ei=4vGPVeWgM8Gv7Aayzrj4BA&usg=AFQjCNG1HbjDOI4e_cD4ZIlLplOph-LfSQ&sig2=I2FGJXDQApprdcZ7424iaA
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with microwave generators (in 16 of 533 assigned
533 microwave -gener ator workers. During the first few months, 70% of them
presented a neurasthenic syndrome, sometimes with vegetative and mild trophic

di sturbances. The author distinguish®d three stag
T AThe number of studies gr etpeakvwasreachedbetiveen unt i | a fi

1930 and 1940 ¢é | Aregegeney £M waves hals begnirenewed only

recently é when it was recognized t haftequannyi mal s an

field of a certain minimum effective density in the cm wave band and when

workers at radar stations began to complain about
about one thousand studies have been published on this subject up to the present

time [1963] ¢é There are electrical transmission |
the nerve system and the blood circulation. In the presence of an alternating EM

field, induced tension results, which, however, is distributed through these

systems into the organism. Losses are small, and thus high -frequency reaches

areas which had received only v ery weak doses through primary absorption. This

means the entry of high frequency into the organism can be extremely

significant, especially in damaging the central nervous system and the blood

vessel s -iéntbeomsi ty EM waves caus e clddéHeddacbes,| t i es é Tl
pain in the eyes, tiredness and general weakness, dizziness after standing for a

period of time, fitful sleep at night, sleepiness in the daytime, changing moods,

irritability, hypochondriacal attitudes, fear, depressions, reduced intellec tual

capacity, and reduced memory. With longer exposure, laziness and an inability to

make decisions result. Complaints are voiced regarding sensations of tension in

the skin, head, and forehead, loss of hair, muscle aches, and pain around the

heart. Compl aints of sexual difficulties are not uncommon. Such people

experience slight eyelid, tongue, and finger tremors accompanied by increased

perspiration. During work in a higher field a marked reduction in blood pressure

has been observed which leads to colla pse é women in general are mol
susceptible to such influence than men. Interrupted menstrual periods and a

reduction in the milk supply of nursing mothers a
chronic influence of a high  -frequency field results in cumulative biologi cal effects,

which can be explained by the lowered resistance of the organism to outside
influences. This effect was described in detail in a study of damaged eyes

subjected to repeated radiation of sub -threshold intensities. This was a case of

the non -the rmal effectofthehigh -f r equency field é It has been d:¢
that non -thermal effects also occur with fields of greater intensity, where the rise

in temperature is the first reaction of the organism. Non -thermal effects brought

about changes in inter  -neuron connections, the inactivation of certain viruses,

and changes in the growth and infection properties of bacteria. Undoubtedly the

most important non  -thermal effects are the changes in the course of the division

of cell s, especi al | ylrheefistench of oomo therma ghenémena

has also been proved é such resonance phenomena w
globulin. It will be difficult to interpret this discovery because it was found that

under certain conditions this is a strictly selective proces s whose basic frequency

lies in the 7 MHz band and that it can also be in
As a result of this oscillation a change of the ion processes may occur, and thus

also a change in the conditions for the polarization and depolarizat ion of the

membranes, especially in the case of nerve cell s
reached, an irreversible collapse occurs in the case of the whole organism or

parts of it é These changes ¢é are not equal in ev
evenofsma | | intensity, increases the organism's sens
can be expected at 0.1 mW cm2, which is the third
USSR é selected the safety factor 10, thus obtain

87 Gur'yev VN (1962) i  n: Voprosy biologicheskogo deystviya sverkhvysokochastotnogo
(SVCh) elektromagnitnogo polya, Abstracts, Leningrad, 18 ;in: Petrov IR, 1970. NASA
TT-F-708, 1972, pdf, p.129, 131. [52]


http://www.magdahavas.com/wordpress/wp-content/uploads/2010/11/Influence_of_Microwave_Radiation_on_the_Organism_of_Man_and_Animals.pdf
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maximum permissible field intensity € The best protection is preveil
Glasses with metal netting or gold coating have been suggested for safeguarding
the eyes. A cloth cover interwoven with a metal thread is recommended for the

rest of the body, including the head. For proper protection , the field intensity in
the room must be known é Only the USSR has proper
the lower wd&dve band. o

1T AThe autonomic nervous system is affected by the
wave length band. These waves affect circulation, respir ation, temperature
control, water balance, albumin and sugar concentration in the cerebro -spinal

fluid, hydrogenion concentration, EEG. GSR, sleep, conscious awareness, etc.
Depending on the applied dosage, these waves stimulate the sympathetic or
parasymp at hetic system. o0 (Abstract) Aln persons whic

sensitivity, these disturbances are expressed by nervous over - excitability,

psychologically increased irritability. General fatigue, and in some persons

tremors of the hands and disturbe d sleep can be ob®%erved.o (p.22)
T Aa proposal endorsed by certain clinicians, accor

occupational disease would be recognized as an independent nosological entity

under the naweve&raidilonessd. They pr orpestmges di st i ngul

of the sickness: initial, moderately advanced, and advanced wi th various clinical

syndrormes. o

(c) Bythe 1969 -1970 most aspects of the mechanisms and specific symptoms of ES and
EHS were analyses inthe Russian and Polish studies on ES and EHS . These were
available at the Symposi um s BiadogicafBffectaéantl jealtho di scuss t h
Implications of Microwave Radiation 0 held in 1969 in the USA.
[See below for the references to the individual studies in Russian etc.]
T Al n most c as msarefusgyiang and are not accompanied by severe
pathological change. Typically, they disappear when the individual is removed
from the exposure environment, with occasional reports of exceptions involving

individuals showing very pronounced symptoms, u sually resulting from long -term

exposures and/or intensity levels above those permissible under Soviet standards

(e.g., 10 uW cm2 ) € I n the Russian I|iterature, r
"stereotype -nature" of complaints and to the "pattern” of complaints o f radio -

frequency exposed workers. It is interesting that as early as 1933, a report

referring to two workers exposed to r. f. fields refers to their having "complaints

which are common to that occupation” [97: references detailed below]. Several

Soviet in vestigators comment on the stimulating effect of early observations of
subjective complaints on subsequent research programs. For example, Obrosov

[79] states that early awareness of the symptomatology led to a formal request

being submitted to the State | nstitute of Physiotherapy in 1942 to investigate the
complaints of radar workers, which, in turn, led to investigations of therapeutic
applications. The symptomatology associated, in the Soviet literature, with

prolonged exposure most commonly includes hea dache, increased fatiguability,
diminished intellectual capabilities, dullness, partial loss of memory, decreased

sexual ability, irritability, sleepiness and insomnia, emotional instability, sweating,

and hypotension. Shortness of breath (dyspnea) and pai ns in the chest region are

8 Marha K (1963) fBiologicke ucinky elektromagneti ckye
[ ABi ol ogi cal efffeecu esn oyf eligcht r omagnet i169)w&7veso] Prac

393. Czech. PMID: 14108751 ; Aerospace Technology Division Report 66 -92: trans.

(1966) . [50]

¥ Ber gman W (TheBféct)of Microwaves on the Central Nervous System 0 (trans.
from German, Ford Motor Company, 77 pages) . [51]

% Drogich ina EA, Sadchikova MN (1968) in: Gigiyena truda i biologicheskoye deystviye

elektromagnitnyk  h voln radiochastot, Moscow, 42; Tyagin NV (1968) in: Gigiyena truda i
biologicheskoye deystviye elektromagnitnykh voln radiochastot, Moscow, 158 ;in: Petrov

IR, 19 70. NASA TT -F-708, 1972, pdf, p.134 . [52]


http://www.ncbi.nlm.nih.gov/pubmed/14108751
http://www.dtic.mil/dtic/tr/fulltext/u2/642029.pdf
http://www.dtic.mil/dtic/tr/fulltext/u2/642029.pdf
http://www.magdahavas.com/wordpress/wp-content/uploads/2010/12/German_Ford_Motor_company_The_Effect_of_Microwaves_on_The_Central_Nervous_System.pdf
http://www.magdahavas.com/wordpress/wp-content/uploads/2010/11/Influence_of_Microwave_Radiation_on_the_Organism_of_Man_and_Animals.pdf
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also reported. Symptoms of disturbance of the vegetative nervous system

including sinus arrhythmias, a tendency toward bradycardia, and other vagotonic
changes are common observations. There appears to be a certain commonality
and consistency to the symptomatology for exposures in the various frequency
bands, although some distinctions have been suggested [37, 38, 59, 81]. Various
Soviet investigators have grouped symptoms into clinical syndromes which vary

in number and terminolo gy, but are essentially similar [22, 23, 84]. For example,
based primarily on data from the centimeter range, investigators at the Moscow
Institute of Labor Hygiene define 5 specific syndromes related to the stages of the
condition [22, 23]. (Mild exposure s result in the "vegetative" and
"asthenovegetative" syndrome; and in the acute stage, the "angiodystonic" and
"diencephalic" syndromes are described.) The two more severe syndromes

include symptoms described as emotional instability, weakened memory,

card iovascular problems, severe seizure -like headaches, fear, and shivering. At
this stage, the condition is described as disabling, requiring removal from work

and hospitalization. These more severe conditions are not frequently seen. The
most commonly report  ed objective physiological changes are neural,

cardiovascular, blood compositions, and endocrine
of data (human and animal) indicates that the nervous system (particularly the
central nervous system) reacts to intensities of radiation below the threshold of

response of other body systems and reacts sooner [37, 38, 40, 48, 51, 52, 87,

92]. There is a majority opinion among Soviet investigators that of all body

systems, the nervous system is mostAttoownsitive to
intensities, neural changes, like other reported biological shifts, are typically

functional, are not accompanied by distinct pathological change, and disappear

after the subject is removed from the radiation environment. Nervous system

response is expressed in the electroencephalogram (EEG) and by altered

response times. Commonly, responses are characterized by initial excitation

foll owed by subsequent inhibition é Changes in hi
increases) have been reported [22, 23, 3 2, 33]. Decreased cholinesterase levels

are frequently reported in exposed people and also in animals where they have

been observed in connection with altered neural response [13, 31, 38, 74, 75,

102, 106]. EEG changes have been observed in some occupation ally exposed

people at microwave and lower frequencies [12, 21, 24, 25, 27, 34, 45, 52, 109,

114]. These changes are reported to be early occurring and often appear before

other changes are detectable in the organisms. They are frequently reported to

persist after the cessation of irradiation é 1 n gene
are characterized by predominance of the slow rhythms (alpha and theta

rhythms). Most frequently, changes occur in the amplitude characteristics of both

fast and slow waves. Pa roxysmal bioelectric activity is reported such as

spasmodic spike -type discharges, etc. This activity is noted most often during

sensory stimulation. In more severe cases, more pronounced epileptiform

bioelectric activity may also be observed. A Czechoslov akian study of persons

exposed to em wave radiations reported finding certain correlations between EEG

activity and other clinical observations and subj
in the function of the visual, auditory and olfactory modalities have b een reported

in man and in experimental animals, under a variety of irradiation conditions,

including low -exposure densities («10 mW /cm2) [9, 11, 14, 29, 62, 68, 102].

Functional changes in sensory systems and conditional reflex behavior at these

intensit y levels have been found to be accompanied by slight and reversible

histological disruptions in the receptor apparatus in some animal studies [60,

106, 107] ¢é Numerous Soviet studies cite cardiova
widely regard as the predomin ant vegetative response to radio -frequency

irradiation [19, 20, 26, 40, 54, 74, 78, 80, 81,
occupational hygiene, many Soviet investigators (and at least one U.S.

researcher) have recommended that cardiovascular abnormalit ies be used as

screening criteria to exclude people from occupations involving radio -frequency
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exposures [1, 69, 80, 110] ¢é An extensive examina
by the Institute of Labor Hygiene and Occupational Diseases, Moscow, involving
over 5 00 individuals, periodically exposed for periods up to approximately 10
years to em and longer wave radiations at low intensities (e.g., below 1 mW/cm2,
and up to several mW/cm2 ) [20, 23, 54, 74, 80, 93, 95]. This program revealed
a variety of cardiovascu lar shifts predominant among which were bradycardia and
vascular hypotension. Differences in responses to acute exposures of higher
intensities and longer term chronic exposures at lower intensities were noted.
Although these effects are generally reported to be reversible, a few exceptions
are noted for certain individuals chronically exposed over many years, who
showed pronounced pathological conditions [20, 21, 23, 95]. In the blood,
alterations have been reported in the protein fractions, ions, histamin e content,
hormone and enzyme levels, and immunity factors, but most frequently reported
are changes in cellular composition [5, 7, 13, 15, 22, 23, 32, 33, 42, 56, 65, 81,
103, 105, 116]. These changes are somewhat variable, but are most commonly
character ized by instability of leukocyte indices. Leukocytosis is often seen and
| eukopenia also occurs, sometimes preceding a shi
thyroid gland activity and sometimes enlargement is the most commonly reported
endocrine response of ex  posed people [19, 21, 23, 81, 93, 99, 119]. Adrenal
changes are also reported [3, 53, 61, 119].
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dIn 1971 Christopher D@odgessiomalfResedich Setisefadserted

t h alt hagilong been recognised that electromagnetic fields impose a health hazard . 0
By 1972 NASA in the USA was fully aware of the specific symptoms associated with ES

and EHS in their tr anddim0bfil9vd o ff Effieteot Micoowaves ¢ o |

Radiation in the Human Body and Animals 0, with 520 references in 226 pages.
I n 1974 t hleintBublkdtiens Research Service translated Kholodov 6 sollection in
228 pages, with  over 400 references, which noted that there were some 900 studies on
magnetobiology up to 1965.
T Ailt has |l ong been recognised that electromagnetic
... these fields might also elicit certain functional or so -call ed Osgpenses,ficd re
especially in the nervous system, at fields intensities less that 10 -15 mW/cmz2,

which do not cause heating. ... As early as 1933, certain Soviet scientists had
already recognized that electromagnetic fields affected the human nervous
syst em. o
1 A | was established [1930s] from study of the nonthermal (specific) action of
radio waves that the changes that appear in the organism cannot be explained
solely in terms of the amount of heat formed i n i
iSoviet authors wer e tHamesfininenous system fanetisnc r i be ¢
that arise in man under exposure to microwave radiation. A.A. Kevork'yan (1948)
cited results from observation of 87 specialists engaged in work with 3 -5-cm
pulse generators on a daily basis or with 1 -3-day interruptions.  Many of them
complained of headache, fatiguability, disturbed sleep, irritability, forgetfulness,
and inability to concentrate.o (p.126)
Aln the first stage, which cover s6mohtes)with r st f ew m
microwave generators, some of the subj ects reported mild complaints consistent
with the asthenic syndrome.They are characterized by a general feeling of ill -
being toward the end of the working day, fatigue, mild frontal headaches,
irritability,lowered performance, sometimes drowsiness and pain s in the heart
region. All of these symptoms are mildly expressed and, as a rule, disappear after
rest and sleep.0 (p.136)
AiDuring this period, the patients submit numerous
Headaches in the frontal and occipital regions become partic ularly frequent.
These headaches are at first transitory, but as the microwave PFD's rise, they
become more severe and persistent. The headaches are accompanied by
sensations of heavy -headedness and pressure on the eyeballs. The patients are
periodically d isturbed by dizziness, nausea, and vomiting. The headaches are
sometimes described as "helmets" in which the head is being crushed. Palpitation
and pains in the region of the heart occur quite frequently. Together with these
complaints, there are progressi ve weakness and fatiguability, especially during
the second half of the working day. o (p.137)
Ailn the second stage of the sickness-3yeawhich | asts
during work under exposure to microwaves, the asthenic manifestations are

“Healer J (1969) fAReview of studies of people occupat
frequency radiationso (in: Cleary SF (ed.) (1970) "Bi
Implications of Microwave Radiation" Symposium Proceedings, Richmond, Va.,

September 17 -19 1969, B ureau of Radiological Health; BRH/DBE 70 -02: 90 -97); with

references as detailed.

2Dodge CH (19 71) amal ihryigdi eni c aspects of exposure to

I n ABiological Effects and Health I mplications of Mic
Proceedings, Richmond, Virginia, September 17 -19 1969 (BRH/DBE 70 -2) Washington,

D.C., Library of Congress, 140 -149; pdf. [55]
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aggravate d and accompanied by distinct shifts in the emotional sphere. During

this time, the disturbances are manifest clinically in a wide variety of syndromes:

neurasthenia -like, asthenic with pronounced emotional reactions, obsessive (with

fixed ideas and fears) , asthenic with dysthymic disturbances of mood. The

polymorphism of the clinical manifestations is apparently to be explained by

premorbid personali-f)y traits.o (p. 136

AExperi ments have convincingly demonstrated the d
to microwa ve radiation, of functional disturbances to the CNS, endocrine glands,

cardiovascular system, and gastrointestinal tract, changes in metabolism and

enzymatic activity, morphological changes in the blood and various organs

(cataract, atrophy of the gonads, etc.).0 (p.148).
Alt is important to note that the nonther mal ef fe
been detected in organisms previously conditioned to other adequate and
nonadequate stimuli €é Clinical observations showe

appear mo st frequently in chronically irradiated subjects. The picture is usually
that of the asthenovegetative syndrome with neurocirculatory disturbances. As a
rule, the onset of the sickness in man is associated with complaints of headache,
rapid fatiguing, and  disturbed sleep, i.e., we are dealing with functional changes
of the CNS. Later, these complaints become more severe, but when irradiation is
terminated soon enough, for example, during a furlough, they may vanish
comparatively quickly. The objective signs of the sickness are characterized by
early changes in arterial pressure (usually hypotonia), the electrocardiogram, the
composition of the peripheral bl ood, etc. €& The t
nervous system and the functional state of the pituita ry -adrenal system may
either raise or lower the stability of the animal or human organism to microwave
radiation®%(p. 198

T 900 studies on magnetobiology from 1900 to 1965 and 400 from 1962 t01965

(p-3).

AiWe know now that the nervousbeasoledewctorafMfh not cl ai m
[magnetic field] in the organism, because any live cell, and not only a ner ve cell,

reacts to MF. o0 (p.121)

APeopl e exposed for a long time under industrial

magnetic field, 20 -60% of their working tim e, showed some deviations on the
part of the nervous system. These deviations were characterized by headaches,
pains in the area of the heart, fatigue, instability and decrease in the appetite,
insomnia, increased sweating, and the appearance of an itching and burning
sensation in the hands. EEG studies (electroencephalograms) revealed a tendency
toward the inhibition in the brain. There were slow waves and spindles of the

alpha -rhythm at rest and in the light test. Otoneurological studies indicated more

frequently the central origin of the inhibition of
Ailt is known that the corrective effect of MF sho
triggering effect.o (p.133)

AThe | atent period of the responsyagardlessobtdMF exceede

directivity. It is interesting that the largest number of reacting nerons was found

in the hypothalamus, i.e., in the part of the brain which was found to be the most

responsive to MF [magnetic field] éeadtitnofi s i mport a
the neurons was not limited to the period of the MF action, but continued for

some time after the electromagnet had been turned
AA more detailed analysis of another series of ex
constant MF could not only i ntensify the reaction of the neurons to light, but also

to inhibit it, influencing the latent period of the response and the length of the

inhibition pause. Consequently, the corrective effect of a constant MF at the

BpPetrov IR (ed.) (197 o0luchényanaiOsganizrn @helovekyiC h

Zhivotnykho (Effect of Microwave Radmad,Leningrad n, t he Hur
in: Petrov IR (ed) NASATT -F-708, 1972, National Technical Information Service,

Springfield, Va., 226pp, 520 refs; pdf. [52]
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neuron level shows itself in a more va riety of ways than at higher levels of the
organization of the reaction. o (p.137)
Ailt is known that glia is sensitive to oxygen sho

analyzing the reactions of various biological objects to MF, many researchers
observed changes in  the processes of biological oxidation and observed that
preparations which were in a state of some hypoxia reacted to an increase of the

MF by 0.006 oersteds, i.e., to a value observed during some geomagnetic
storms. o0 (p.139)

Ail't was found t é&nd2000Ersted$ actth@®il the course of a certain
period of time shortened the life span of mice, on the average, by 15 -2%.
Consequently, the action of MF of the selected intensities lowers the stability of

ani mals against oxygen difficiency.o0o (p.140)
fiSuch studies are necessary for the practical needs of magnetohygiene,
magnetotherapy and magnetoecology. From the neurophysiglogical viewpoint, it
was unexpected that glial cells, which are considered electrically unexcitable by

many researchers, react mor e intensively to MF th*n neurons. 0
(e) By 1979 in the USA there were proposals for legislation on the low  -level risks and
effects of non -ionizing radiation.
T ATo say that t hethemaleffects when dffects are in fact observed,

simply because the effects cannot be explained, is like saying no apples fell until
Newton discovered the law of gravity. For a long while American scientists could
not have observed such effects because, believing only thermal mechanisms had
bio logic effect, they did not experiment at below -t her mal |l evel s -é These |
thermal] effects include nervous system and behavioral effects, including a
reduction in learning facility; desadaptive effects; damage to the chemical barrier
that prevents bloodt  oxins from entering the brain; inhibition of lymphocyte
development (part of the immunological system); and, possibly, genetic defects,
birth defects and general effects on growth and aging processes. In addition,
Soviet surveys of occupationally exposed p ersons have identified a chronic
exposure syndrome based on subjective evidence workers' complaints. This
syndrome includes headache, eyestrain and tearing, fatigue and weakness,
vertigo, sleeplessness at night and drowsiness during the day, moodiness,

irr itability, hypochondria, paranoia, either nervous tension or mental depression
and memory impairment. After longer periods of exposure, additional complaints
may include sluggishness, inability to make decisions, loss of hair, pain in
muscles and in the he  art region, breathlessness, sexual problems and even a
decrease in lactation in nursing mothers. Clinically observed effects in persons
voicing these complaints include trembling of the eyelids, fingers and tongue,
increased perspiration of the extremities , rash, and, at exposures in the 1 to
10mW/ cm2 range, changes in electroermrephal ogram (

(H Up to the 1990s military researchers were still producing translations of the Russian

and other studies showing EHS and ES symptoms. For political reasons, however, the

USA refused to adopt the biological safety limits which Russia had implemented in 1958

and instead the USA kept to its mistaken 1953 hypothesis that the only adverse

biological effect from EM exposure was heating one degree within 6 m inutes.

1T ASoviet investigators claim that the central nerv

sensitive toRP/MW radiation [US Department of Health, Education & Welfare
(1973) AThe I ndustr-ildals Evwail uatn memt -872Cohnsor ol 06 371
CC, Guy AW (1972) "Non -ionizing EM Wave Effects in Biological Materials and

“Kholodov YuA(ed.) (1974) #dlnfluence of magnetic fiel
Publications Research Service, USA. 63038, [Vliyaniye magnitnykh poley na

bi ol ogi cheskiye qifd298phkgesywith reféréndef to over 400 studies.

®Massey KA (1979) fiThe Challenge of Nonionizing Radi:
Duke Law J. 1979(1): 105 -189; pdf.
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(9 Fr

Wav e
studies.

Systems", Proc. IEEE. 60: 692]. The NIOSH Technical Report [Dwyer MJ, Leeper

DB (1978) #@ACarci nogeni-onizihg RadiaiontMolensellof - Non
Microwave and Radiofrequency Radiation" Nationa | Institute for Occupational

Safety (NIOSH) Technical Report, US Department of Health, Education & Welfare,

210 -76-0145, Cincinnati] summarized the results of a pathological study

published by A. A. Letavet and Z. V. Gordon in 1960. The researchers reporte d
that several CNS related disorders were discovered among 525 workers exposed

to RF/MW radiation. The symptoms were listed as: hypotension, slower than

normal heart rates, an increase in the histamine content of the blood, an increase

in the activity oft  he thyroid gland, disruption of the endocrine -hormonal process,
alterations in the sensitivity to smell, headaches, irritability, and increased
fatigue. Other researchers have acknowl edged si mi

Ait was r ecogni ZRades notheacompask al of $hA important factors
necessary to determine safe exposure levels. The modulation frequency and peak

power of the incident EM field should also be con
were considered to be among the most serious cons equences of exposure to

RF/ MW radiation é The permissible exposure | evel
intended to protect personnel from harm by limiting the whole -body SAR t0 0.4

WI/Kg. Exposure periods at the maximum safe levels should be limited to 6

minutes. o (p.17)

Al nvestigators in the Soviet Union and Eastern Eu
emphasis onthe nonthermal effects of biological exposure to RF/MW radiation.

They contend thatelectromagnetic interactions with the bioelectrical and

biochemical func tions of the bodyconstitute a more serious health risk than

effects from thermal heating. Nonthermal disruptions have been observed to

occur at power density levels that are much lower than are necessary to induce

thermal effects. Soviet researchers have a ttributed alterations in the central

nervous system and the cardiovascular system to the nonthermal effect of low

l evel RF/ MW radiation exposure €& The nonther mal e
exposure are becoming important measures of biological interaction with EM

fields.® (p.18)

om the 1980s there was a new interest in ES and E
Il 1l nessd or O6Microwave Sickness6é, as in the Gern
More and more people began to suffer the symptom s of these conditions as the

traditional causes in the electrical industry, radio and radar were now supplemented by
members of the general public suffering the same symptoms from domestic
transmitters. These included radio and TV masts, TETRA masts and ha ndsets, mobile

phones,

mobile phone masts, cordless phones, Wifi from 2000, baby alarms, wirelesss

smart meters, etc.

1

The first Western report on Microwave Sickness, about two radar operators
accidentally exposed inthe x ~ -band (9 -10-9 GHz). The power dens ity was
calculated to have been between 60 -90 mW/cm2. 6 One man was exposed f ol
seconds and reported severe chest pain, vertigo, and a heating sensation of the

chest and head plus facial erythema which persisted for three days. Postprandial
stomach cramp s, dysphagia, shoulder soreness, and gritty eye sensations

occurred during the first day and persisted for several weeks. He also experienced
recurrent severe headaches, insomnia, irritability, and emotional lability. The

peak severity of his subjective co mplaints occurred three months after exposure.
He still had psychological problems a year after the incident. The second man was
exposed for about 75 seconds. He reported a heating sensation of the head and

chest plus a headache. He had erythema of his che st and face lasting a day and

% Bol

en SM (1994) nAnRadiofrequency/ Microwave Radiation

Standards: A Revi ew0 Ro oree Matariel Comanana, rGyiffiss AriForce F
Base, NY, RL -TE-94-53; pdf.
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complained of irritability, insomnia, headaches, photophobia, and blurred vision.

A year after the incident he was reporting emotional lability and insomnia.

Several months after the incidents, hypertension was diagnosed in bo th patients.
No organic basis for the psychological problems could be found nor could any

secondary cause for the hypertension. A similar syndrome following microwave

exposure has been described by the East Europeans. The two cases we report,

with comparab le subjective symptoms and hypertensionfollowing a

common exposure, provide further strong, circumstantial evidence of cause and

ef fe%t.o

(h) In 1991 a provocation test was published confirming the existence of EHS. Unlike
many later subjective tests, this first screened the subjects as to whether or not they

were actually suffering from EHS. They then used the field evidence thus acquired to
show with objective markers the existence of the condition.
T ANone of the volunteers reacted to any challenge,
EMF-sensitive patients (64%) had positive signs and symptoms scores, plus
autonomic nervous system changes. In the fo urth phase, the 16 EMF  -sensitive

patients were rechallenged twice to the frequencies to which they were most

sensitive during the previous challenge. The active frequency was found to be

positive in 100% of the challenges, while all of the placebo tests we re negative.
We concluded that this study gives strong evidence that electromagnetic field

sensitivity exists, and can be elicited under environmentally controlled
condit®ons. 0

() Inthe 1980s and 1990s there were many people, particularly in Nordic cou ntries
which were early adopters of computers and then mobile phones, who suffered from EHS
and ES. Some studies focused on computer screens or visual display units (VDUs) as
they were then known, showing objectively that people were reacting with EHS and ES
symptoms and that this involved biological mechanisms concerned with mast cells and
histamine reactions.
f AA questionnaire containing 20 questions was sent
Association for Those Injured by Electricity and Visual Display Units in nor thern
Sweden, of whom 103 (81%) answered é Skin compl ai
eye symptoms were the most common general symptoms. 65% mentioned that
they had oral symptoms. Gustatory disturbances, burning mouth, and
temporomandibular joint (TMJ) dysfunction wer e the most
common oral symptoms. 56% considered that dental amalgam and 24% that
other dental materials affected the symptoms. 21% were in the process of
replacing the amalgam fillings; 40% had already done so. After replacement,
37% had noticed a decrease of sympt ¥ms. o
T AJohansson (1995) carried out a study with twelve
radiotelephones. He exposed them to radiotelephones contained in a bag. It is
reported that one person out of the twelve could correctly tell in nine out of nin e
trials if the teleph®nes were on or off. 0

 For man SA, Hol mes CK, McManamon TV, Wedding WR (198:
symptoms and intermittent hypertension following acute microwaveexposu r ed J Occup

Med. 24(11): 932  -934; PMID: 7175588

% Rea WJ, Pan Y, Yenyves EJ, Sujisawa |, Suyama H, Samadi N, Ross GH (1991)

AEl ectromagnetic field sensi-R)i2dl t2p6) ,infodnahBdlttccaad ect r i ci ty
®Bergdahl J, Anneroth G, Stenman E (1994) A Descriopt.i

presumed to be caused by electricity or visual display units -or al aspectsd Scand J
Res. 102(1):41 -45; PMID: 81 53577 .

MWJjohansson 0 (1995) fElectrical hypersensitivity and
Results from a double blind provokation study of the
Karolinska Institute, Unit for Experimental Dermatology, St ockholm. Reportno 2.

[Swedish]; McKinlay AF (ed.) Andersen JB, Bernhardt JH, Grandolfo M, Rossmann K -A,


http://www.ncbi.nlm.nih.gov/pubmed/7175588
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i1 ARecently, a new category of persons wiperh a physi
sensitivity; EHS) has been described in the literature, namely those that claim to
suffer from subjective and objective skin - and mu cosa-related symptoms, such as
itch, smarting, pain, heat sensation, redness, papules, pustles, etc., after
exposure to visual display terminals (VDTSs), mobile phones, DECT telephones, as
well as other EM devices. Frequently, symptoms from internal organ s ystems,
such as the heart and the central nervous system,
you would do if you had been exposed to e.g. sun rays, X -rays, radioactivity or
chemical odours é Very soon, however, from differ
parall el to the above, a large number of other 'explanations' became fashionable,
e.g. that the persons claiming EHS only were imagining this, or they were
suffering from post -menopausal psychological abberations, or they were old, or
having a short school educa tion, or were the victims of classical Pavlovian
conditioning or a journalist -driven mass media psychosis. Strangely enough, most
of the, often self -made, 'experts' who proposed these explanations had
themselves never met anyone claiming EHS and these 'exp erts' had never done
any investigations of the proposed explanatory mo
EHS persons, the most common finding is a profoun
different pattern of mast cell distribution also occurred in the EHS group, namely,
the normally empty zone between the dermo -epidermal junction and mid -to-
upper dermis disappeared in the EHS group and, instead, this zone had a high
density of mast <cell infiltration é increases of
demonstrated in an e xperimental situation employing normal healthy volunteers
in front of visual display units, including ordinary house -hold television sets
(Johansson et al ., 2001) é At the end of the prov
was unchanged, however, the somatost atin - positive cells had seemingly

disappeared. The reason for this latter finding is discussed in terms of loss of
immunoreactivity, increase of breakdown, etc. The high number of mast cells

present may explain the clinical symptoms of itch, pain, edema an d erythema &

no single marker was 100% able to pin - point the difference, although some were

quite powerful in doing so (CGRP, SOM, S -100) €é The most remarkabl e
among cutaneous cells é is the disappearance of t

change has al so been observed in EHS persons, again pointing to a common

(

cellular and mol ecul ar basis é people exposed to
people suffer from subjective and objective skin and mucosa -related symptoms,
such as itch, heat sensation, pain, er yt hema, papul es and pustul es &
electrically sensitive have symptoms similar to heart attacks after exposure to EM
fields. One could speculate that the cardiac mast cells are responsible for these
changes due to degranulation after exposure to EM field s .10
1 Electrosensitives were more able than others to distinguish the quality of light. 102
T AiThe i mpetus for this review of O6sensitivity to e
epidemic in Sweden é The first reports on this ph
van Leeuwen FE, Mi | d KH, Swerdl ow AJ, Ver schaeve L, \
effects related to the use of radiotelephones: Proposals for a research programme by a
European Commi ssion Expert Groupo UK National Radi ol c
(co -ordinator), European Commission, p.34
101 Johansson O, LiuP -Y (1995) A6Electrosensitivityé, o6electros
dermatitiso: pr el i mfromam yg od bnsge rsvt autdiicenrss i n t he human sk
Proceedings of the COST 244: Biomedical Effects of Electromagnetic Fields - Workshop
on Electromagnetic Hypersensitivity (ed. D Simunic), EU/EC (DG XIIl), Brussels/Graz,
52-57; pdf.
2Wi bom R, Nylen P, Wennberg A (1995) AFIlimmer fri |ly
till besvar vid 6éeloverkansligheto6o [AFlicker free fI
contributing factor to the trouble at the 'electromagnetic hy persensitivity'" o] Natic

Institute for Working Life, Sweden, Undersokningsrapport (investigation
report).1995:31.
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at the beginning of the 1980s. A number of employees at the Norwegian
Telephone Company had recently started to use visual display units (VDUs), and

they reported problems with their facial skin éln
has grown to epidemic proportions € The symptoms of O6sensitivity
are very real for the sufferers. Some of them are unable to live in modern
communities and have to stay in isolated trailers or cottages without
electrPcity. o
T AA substanti al body of ddogial respomnssesttosamplitadec r-i bi ng b
modulated radiofrequency (including microwave) fields at SARs too low to involve
any response to heating. It has been suggested that non -equilibrium processes
are significant in the bioenergetics of living systems, challengi ng the traditional
approach of equilibrium thermodynamics. The concept of an all -or - nothing effect
under specific exposure conditions challenges conventional assumptions that the
magnitude of a response increases with increasing

‘electrohypersensitivity' to exposure to electromagnetic fields exist to a varying

extent and form in some countries. o [p. 4] iTher e
occupationally exposed to microwave radiation have complained of heavy feeling

in their heads , headaches, fatigue, drowsiness in the daytime, irritability, poor

memory, nausea, vertigo, and sleep disturbances more often than control groups

(Marha et al, 1971; Baranski and Czerski, 1976; WHO, 1977). Skin rashes have

also been mentioned in this conn ection. The overall symptoms have often been

described as neurasthenic syndrome é The probl ems
syndrome have not been solved é experiments were

‘microwave hearing' using intensities below 1 mW/cm -2 and simila r problems
were encountered. It is reported that the experiments were discontinued because
some of the volunteers reported headaches (Frey, 1996 - personal

communication). Facial skin rashes have been reported by visual display unit
users ¢é Al t pl®35efounda highdréqueficy of disorders of

'neurovegetative nature' among residents near a short -wave transmitter. Sleep
interruptions were directly associated with the electromagnetic field strengths of
the transmitter. Sleep quality apparently improved after interruption of

broadcasting é The question of subjective disorde
radi otel ephone handsets has recently been raised
headaches, difficulties in concentrating, nausea, and sometimes also a stingin g

sensation and a feeling of heat in the facial skin that appear to be similar in some

respects to the neurasthenic syndrome mentioned above. The problems often

occur on that side of the head where the handset
(1995) carried 0 ut a study with twelve people claiming sensitivity to

radiotelephones. He exposed them to radiotelephones contained in a bag. It is

reported that one person out of the twelve could correctly tell in nine out of nine

trials if the telephones were on or off € There have also been reports
claiming to be 'hypersensitive' to electromagnetic fields in general. The most

common symptoms are headaches, insomnia, seizures, tingling of the skin,

difficulty in concentrating, and dizziness. Rea et al (1991) pe rformed a

provocation study among 100 such patients. Exposure to magnetic fields at

certain frequencies from a few Hz up to a few MHz provoked the symptoms for

some of these patients. However, it is not clear how the exposure was made or to

which fieldstr engt hs the subjects were exposed. o [3.2. 2.
cancers mentioned above, the Expert Group considered that there were no other

diseases for which epidemiological studies would be worthwhile, based on current

or foreseeable knowledge and ¢ oncerns. There have been case  -reports claiming

that radiotelephone use causes various subjective disorders, but study of this is

methodologically very difficult because of the subjectivity of the outcomes.

Studies currently underway in Sweden and Norway, d escribed in Section 4.2,

WLide®n S (1996) fo6Sens-iat inveiwt ye ntvoi reol nencetnrtiacli teypdi de mi c o
51(8): 519 -524; PMID: 8874654
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should greatly improve understanding of the best ways to attempt to overcome

these difficulties; the Expert Group recommend that further research should not

be called for until the results of the Swedish and Norwegian studies are k nown. o
[4.3.1.2,p.45 -46] 104

()) As increasing numbers of the general population started to become EHS and ES there
were attempts to reduce their sensitivity through diet and other protocols.

T AThe same symptoms will then appeacximitwthen t he

computers, televisions, telephones, supermarket check -outs, fluorescent lighting
and even weather fronts and sunlight. The author has been involved in the
diagnosis and treatment of electromagnetic sensitivities with complementary
therapy since 1 982, and considers here the nursing problems these patients
preselfft. o
T AThe el ectromagnetically sensitive person i

S

i ndi

of t e

and high glucose and | ow blood pressure é Russian

results with intravenous inject ions of 40% glucose, 5% ascorbic acid and ginseng.
Chinese physicians suggest the herbs Genoderma and Krestin to enhance the
recover of cellular immunocompetence. Neurological symptoms include profuse

sweating, depression, fine tremor of the hands and inab ility to concentrate
the 198006s people suffering from the electromagne

nervous system symptoms. Electromagnetically sensitive sufferers most

commonly complained about skin problems including red face, erythema, and

dermatit is with blisters. In 1989, Dr. Bent Knave reported that the symptoms as
inausea, headache, rash and jitteriness are

among

appear. o0 In 1994, Dr, Knavebts reported further th

system, sex organs, upper respirato ry tract, and gastrointestinal tract. Symptoms

from the nervous system include headaches, dizziness, heart palpitations, profuse

sweating, depression and memory difficulties. The prognosis varies with the type

of symptoms. Symptoms of the nervous system ge nerally persist longer than skin
symptoms é Exposure to radiation pollution
and several B vitamins, an% essential fatty

(k) Microwaves are now in electronic warfare. They were first employed from 1953

against the American Embassy in Moscow. Although the USA produced studies to show

that the fact that several amabassadors and staff suffered cancers subsequently was

supposedly a random outcome, later studies revealed the increase in EHS and ES

symptoms am ong the staff in the embassy.

T AA review of statistically significant heal

provided evidence that the disregarded health conditions match the cluster
attributed to the radiofrequency sickness syndrome, thus establishi ng a possible
correlation between health effects and chronic exposure to low -intensity,
modul ated microwave radiation é RF Sickness
response to chronic low  -intensity RF exposure, identified in the 1950s by Soviet
medical rese archers, who named it neurotic syndrome. Some of the symptoms
are headache, ocular dysfunction, fatigue,

[The New York Appellate Court. Yann on v. New York Telephone Co., 450 NYS 893

104 McKinlay AF (ed.) Andersen JB, Bernhardt JH, Grandolfo M, Rossmann K -A, van
Leeuwen FE, Mi | d KH, Swerdl ow AJ, Ver schaeve L,
effects related to the use of radiotelephones: Proposals for a research programme by a

s des
aci ds

th eff

Syndr

di zzin
sickness syndrome has been | egally recognized as

Veyr e

European Commi ssion Expert Groupod6 UK National Radi ol c

(co -ordinator), European Commission, 136 pages, pdf .

W Smith CW (1997) 1iNurallyisneggn gihtei wd exatriiecnt 0 Compl ement

Midwifery 3(4): 111  -116; PMID: 9439262
M Hughes MM (1998) f#Nutrients in the treat ment
emer ging di s e &svieledApdf. Ac

of el e
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(App Div, 1982; Appeal denied, 57 NYy2d 726 Ct of
Justesen et al. recognized that Soviet research h
Mitchell 6ds 1985 review, he conf consideredthe hat Sovi et
existence of neurological manifestations to be pr

conducted between 1957 and 1991 and clinical cases of acute exposure between

1957 and 1993 offer substantive evidence from the syndrome. Soviet researchers

contend that the syndrome is reversible at the early stages, but maintain that it is

| et hal over time é Investigators conducted the Li
of irradiation between 1953 and 1976 in response to the microwave radiation of

the U.S. Embassy in Moscow. In the literature published in the United States,

investigators acknowledged that elevated lymphocyte counts and protozoan

intestinal diseases were the only statistically significant illnesses that occurred in

Moscow embassy personnel (versus co ntrols) ¢é other higher and st :
significant effects, relative to controls, were not accounted for. Four of the effects

are clinical manifestations that the Soviets have attributed to RF sickness: (1)

dermographism (i.e., psoriasis, eczema, and inf lammatory and allergic skin

problems); (2) neurological (i.e. diseases of the peripheral nerves and ganglia

among males); (3) reproductive (i.e., problems during pregnancy, childbirth, and

puerperium); and (4) tumors (benign among men, malignant among wome n) é

Three of the effects are mood alterations attributed to the syndrome: (1)

irritability; (2) depression; and (3) loss of appetite. Two are functional deficits

also attributed to the syndrome: (1) concentration difficulties and (2) refractive

eyeproble ms é All of these confirm the presence of th
The intensity range was between 0.002 and 0.028 mW/cm2, Intensities were

1000 times below the safety guidelines proposed in the United States, but the

range met Soviet safety standards fo r the public é The evidence fr
literature review, as well as from the Lilienfeld Study, support the RF sickness
syndrome as a meWical entity.o

() By the late 1990s and early 2000s much evidence of real physiological EHS and ES
was available in sci  entific studies. Progress was being made on mechanistic studies too.

T AisSelf classification of the indi vdgradleadadalé,s sensi ti v
ranging from 1 (very unsensitive to EMFs) to 5 (very sensitive to EMFs) resulted
in 10% peopleclassify i ng themselves to be very sensitive to
iTo assess the potenti al of EHS without the bias
guantitative parameter of the individual 6s sensit
threshold of directly applied electric 50 Hz -curre nts was measured. The analysis

of the double -blind measurements at the lower forearm of 297 men and 309

women indicated the presence of a second normally distributed subgroup of 2%

people with significantly increased sensitivity in addition to the normally

di stributed perception thresholds of the general
support than falsify the hypothesis of the existence of EM hypersensitivity in the

sense of increased p%®rception ability.o
1 A N o-thermal effects thus depend on the state of the person when exposed to the
radiation 0 ie, non -thermal effects are non  -linear. A low intensity field can entail a

seemingly disproportionately large response (or none at all), and vice versa, quite
unlike the predictable thermal responses. Thus not everyone can be expected to
be affected in the same way by identical exposure to the same radiation. A good
example of human vulnerability to a non -thermal, electromagnetic influence is
the ability of a light fla ~ shing at about 15 Hz to induce seizures in people with

0 Johnson Liakouris AG (1998) #fRadiofrequency (RF) Si
an effect of modul ated microwabBs286 -Z38,cAMIDEnvi r on Heal
9814721 ; pdf.

WLeitgeb N (1998) #fElectromagnetic hypersensitivityo
Workshop on Electromagnetic Fields and Non - Specific Health Symptoms, Graz, Austria.

(COST 244bis: Biomedical Effects of EMFs, WHO, ICNIRP) 11 -20; pdf.
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photosensitive epil epsy. -&tatbmradiatiore remodsnt ext of base
relating to animals are of particular value since it cannot here be claimed that the
effects are psychosomatic. Of particula r interest is a publication on cattle [L&scher

W et al, 1998], recording severely reduced milk yields, emaciation, spontaneous
abortions, and stillbirths. When cattle are removed to pastures well away from

the mast, their condition improves, but it deterio rates once they are brought
back. The adverse effects appeared only after GSM microwave antennae were
installed on a tower formerly used to transmit only non -pulsed television and
radio sii%nals. o

(m) These advances in the scientific evidence on EHS and E S led to the first international

recognition of the condition in the year 2000. Then the Nordic Council of Ministers , under

the ICD -10 R68.8included fiel ectr omagnet i c #anltloel rdistyadihe typical ( fi e |
symptoms and providing a useful diagnost ic tool by stating that #ASympto

don -electrical environments. @&

T AR68. 8: Ot her specified gener al symptoms and sig
for multisymptomatic fidiopathic/environment al i
Amul tiple chemivialyosdmMLiS); fAel ectr omaglinleerngyd)nt o
etc. if the patient has not one major symptom which should preferably be
coded). 0 (p.33) AConditions with aetiology attrib
mechani sms not yet Und e rmehdatordfrom &HO(h987),80e ¢ 0 m
far, is to use wide definitions, like: Idiopathic environmental intolerance (IEI) We

n
n
I

have concluded that our advice in regard to ICD -10 (where none of the above

mentioned fAconditionsd have codes) dkethembst Di sease
prominent symptom and use the R -code for that condition. Alternatively use

R68.8 AOther specified general symptoms and signs

prominent symptom é The use of pBIg.@diF489)r i c di agno
for these conditio ns has been discussed. However, we advice that they should not

be used by occupational physicians at the present state of knowledge. F45. -,

F45.0 or F45.9 should only be used when a full somatization syndrome

(AEnNnvironment al somati zatisodi sagymosecebdy( BSPpr)ychi a
(p.49) AEl ectromagnetdlcl @rngyd:erlasnweeldl iEener al sy
(tiredness, nausea, memory - and concentration difficulties etc.) related to use of

TV/PCl/data -screens, electrical transformers or fluorescent lamps. Symptoms

di sappear-eilrecimar al envirdédhments. o (p.50)

(n) From the year 2000 there have been many studies into the mechanisms of EHS and

ES and a growing number confirming that EHS and ES are real physiological conditions

of intolerance to an envi  ronmental substance.

T AWhile studying patients with EIlectromagnetic Fie

Alzheimer's Disease as well as Autism in children, the author found that the
following findings are common among these patients: 1) a marked increase in
metal de posits such as A1, Pb and Hg in the brain, particularly the hippocampus
area; 2) a marked decrease in Acetylcholine often reaching less than one fifth of
normal concentration (the amount of Acetylcholine required to produce maximum
Bi-Digital O -Ring Test R esonance was less than 500 pg and often reduced to less

than 350 pg compared with the normal range of 1500ug - 5000 pg, which

depends on individual); and 3) a strong negative ( -) Qi. Since 1997, the number

of people the author encountered with these proble ms has been increasing

annuallyé I n general, those who have strong negat

8 meters of negative Qi distance), often have chronic degenerative diseases, such

09 HylandGJ ( 2000) AiPhysics and bi ol oglancetf356miB8338i I-1836f el ephony
PMID: 11117927 ; pdf.

MW Nordic Council of Whe NardictAdaptation(ofZlhssifichtiorfiof

Occupationally Related Disorders (Diseases and Symptoms) to ICD -100 Nordi c Counci l o]
Ministers; ISBN: 9289305592).
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as cancer, Chlamydia Trachomatis infection, Mycobacterium tuberculosis,
Mycobacterium avi um, Herpes family virus infectio
source of Hg deposits is the dental amalgam used
author succeeded in removing excessive metal deposits, the following important
beneficial changes w ere observed: 1) Acetylcholine suddenly increased towards a
normal level, and often increased to more than 2 or 3 times of the pre -treatment
concentration; 2) the negative Qi markedly reduced or changed to positive Qi; 3)
short -term memory, the ability to concentrate and think clearly improved
signifcantly; 4) symptoms of EFHS reduced significantly; and 5) often those who
had abnormal or anti  -social and irritable behavior returned to more acceptable
behaviour é The reason that n eegpietnithe gnitegdi is increa
States and Japan appear to correlate with the rapidly increasing use of cellular
phones, which use very high frequencies of any where between 0.5 Gigahertz to
1 Gigahertz, and the higher the frequency, the effect will be more significan t 119
T AMicrowave sickness (MWS) has been a disputed con
involves the nervous system and includes fatigue, headaches, dysaesthesia and
various autonomic effects in radiofrequency radiation workers. This paper
describes the early reports 0 f the syndrome from Eastern Europe and notes the
scepticism expressed about them in the West, before considering comprehensive
recent reports by Western specialists and a possible neurological basis for the
condition. It is concluded that MWS is a medical entity which should be
recognized as a possible risk for radiofrequency radiation workers. This
syndrome, which includes fatigue, headaches, palpitations, insomnia, skin
symptoms, impotence and altered blood pressure, was originally described in East
European radar workers é The main early report desc
(MWS) was by Sadci kova of the Academy of Medical
Three main syndromes were defined by Sadcikova, The first was neurological or

asthenia. This included feeling Afheavy in the heado, tiredness, i1
sl eepiness and partial |l oss of memory €& Another s
6autonomic vasculardéd changes, e.g. sweating, derm
changes. A third syndrome was ddmsandEEGaharfges i ncl udi n
€ Sadcikova states that cessation of work invol vi
frequently resulted in stabilization of the proce

et al. provided the first Western bloc report regarding MWS. Two USAF men who
were separately, accidentally acutely irradiated with microwave radiation (radar)

were followed up clinically for 12 months é In 19
report of effects of overexposure in three engineers working on 785 MHz
television in the UK. T hey were exposed to fields >>20 mW/cm2 for 1 -3 min.

Subsequently, they have experience headaches, dysaesthesia, lassitude and loss

of stamina for up to 3 years. They had previously been fit with no history of

mental or other ill  -health. This report, by an experience occupational physician, is

most pertinent to the MWS debate é The cases repo
Schilling have helped better define the syndrome MWS, which effects the central

nervous system (headaches, fatigue and malaise), peripheral nerv es

(dysaesthesia, impaired sensation) and autonomic nervous system (diarrhoea,

raised blood pressure). The symptoms have lasted for years in some cases. The

cases of Forman et al. and of Schilling which occurred after a brief overexposure

givevalidityto t he condition of MWS, and hence substance
description of symptoms which occurred after much lower exposures. The recent
description of a change in neurological function after low -level exposure from a

' Omura Y (200 0) Depdsits of AlnRb,and Hg in the Brain, Particularly in the
Hippocampus, as One of the Main Causes of Decreased Cerebral Acetylcholine,
Electromagnetic Field Hypersensitivity, Pre -Alzheimer's Disease, and Autism in
ChildrendoAcupunct EI &/4)t12B0o t2h gbstradRes. 25 (
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mobile phone suggests a neural basis for the syndrome. MWS should be
considered a potential heaMith risk for RFR worker
1 "Persons reporting EHS differed from the control subjects in baseline values of
investigated physiological characteristics. Perhaps EHS patients have a rather
disti nctive physiological predisposition to sensitivity to physical and psychosocial
environmental stressors" 113
T AThe frequency d-thermahalferts of ELfF enagnetic fields and
microwaves on the conformation of chromatin in lymphocytes have been
described and individual variability has been observed [Belyaev IYa et al, 1999,
Belyaev IYa et al, 1994]. Exposure to ELF at 8 Hz and specific static magnetic
field as described in Belyaev IYa et al, 1999, resulted in statistically significant
changes of chromatin ~ conformation, which disappeared 19 h after exposure. This
ELF exposure resulted in apoptotic DNA fragmentation, which was comparable
with the response induced by 2 cGy of g-rays. No significant differences in effects
were seen between groups of control an d hypersensitive donors. However, a
trend to a prolonged state of relaxed chromatin was observed in lymphocytes
from hypersensitive persons. Exposure either to 50 Hz or microwaves resulted in
significant condensation of chromatin which was comparable with heat shock at
410C. This condensation disappeared 2 h after exposure and no apoptosis was
observed during 72 h. Comparison of pooled data obtained with 50 Hz and 915
MHz did not show significant differences in effects between 4 control and 4
sensitive subj ects. However, in 3 of 4 matched pairs, both 50 Hz and 915 MHz

more strongly affected cells fom hypersensitive
T Aln ITtaly, as in other countries, an apparently i
reporting a variety of subjective symptoms that the subjects themselves refer to

the exposure to electric, magnetic or electromagnetic fields (EMF) from nearby
electric appliances, cellular phones, antennas, etc. Terms like electricity

hypersensitivity (EHS), EMF hypersensitivity, or other similar, are freq uently
adopted to describe such symptoms; nevertheless, up to now, these terms are
not entered the medical terminology é I n this pap

symptoms of EHS ascribed to overhead power line in the proximity of their house
are discussed. Nerv ous system (asthenia, depression, paraesthesias etc.),
cardiovascular system (cardiac palpitations) and the skin (tingling, itching, etc.),
are mostly (but not ex*lusively) involved. o
T AHourly recorded HRV data show signifilevant differ
and high - frequencies bands (0.04 -0.15Hz and 0.15 -0.4 Hz respectively).
Persons with perceived electrical hypersensitivity have indications of

dysautonomia with increased nocturnal sympathetic tone and de - 271 creased

parasympathetic activity. These deviations in circadian rhythms could explain

gener al neuroasthenic symptoms tMHat occur in this
"2 Hocking B (2001) fAMicrowave sickness: a reappraisal

69; PMID: 11235831

13 LyskovE,Sand str°m M, Mild KH (2001) #AProvocation study
electrical hypersensitivity and controls using magnetic field exposure and recording of

el ectrophysiological characteristic-462 BMIel ectr omagne
11568930 .

114 Belyaev , Harms -Ringdahl M, Hillert L, Malmgren L, Persson B, Protopopova M,

Selivanova G, Tamm C (2002) nEffects of ELF and microc
from hypersensitive per seticFgeldsandHumanh Helalg:ct r o ma g n
Fundament al and Applied Research. o0 (3rd International
St. Petersburg, Russia, September 17 -25 2002, WHO etc., 187 pages): 246; pdf.

5 Gobba F (2002) i[-Spedfic &ymptoms related with electromagnetic

fields: description of 2 cases]76 Itdigni dP&lidi o | Prev. 26¢(4
12408003 .

116 Lyskov E, Sandstrom M, Hansson Mild K, Klucharev V (2002) @2
emf exposure and heart rate variability in subjects w
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1T AThe perception variability amon gfoldhigeertigge ner al pop
estimated so far and that the currently used estimate of the thres hold is more
than 10 -fold too high. Besides this, it could be shown that there are an over -
proportion of more sensitive women compared with men indicating the need for
revision of the present assumptions on gender - specific differences in
electrosensibility . The results show that the existing assumptions on safety limits
and remaining safety factos need serious review.
T AiHypersensitivity to exposure to electric and mag
reported for nearly 20 years; however, the literature on the subject is still very
limited. Nearly all the literature published concerns a dermatological syndrome
that consists of mainly subjective symptoms (itching, burning, dryness) and a few
objective symptoms (redness, dryness) appearing after individuals begin working
with video display units and decreasing during ab
syndrome" with more general symptoms has been rarely described but seems to
have a worse %rognosis. o
T ACases of alleged hypersensitivityhavedheeal ectr omaghn
reported for more than 20 years, and some authors have suggested some
connection with the "multiple chemical sensitivity" illness. We report the results of
a telephone survey among a sample of 2,072 Californians. Being "allergic or very
sensitiv e" to being near electrical devices was reported by 68 subjects, resulting
in an adjusted prevalence of 3.2%. Twenty -seven subjects (1.3%) reported
sensitivity to electrical devices but no sensitiwv
was not sufficientto ex  plain the characteristics of people reporting this
di sor #%er . o0

T AThe double blind | aboratory experiment tested th
subjects with the ability to perceive 50 Hz EMF at 100 V/m and 6 microT (EMF
sensitive) and to investigate the preva lence of EMF sensitivity in a group
consisting of subjects with or without self -reported EHS. é Seven out of
subjects reached a statistically significant result which points to the existence of a
small EMF sensitive subgroup within the study group. Ther e was no relevant

difference between the subjects with self reported EHS and those without in

terms of the success rate in the field perception experiment, as well as the

number and types of symptoms encountered during the test. The results of the

EMF perc eption experiment suggest that EHS is not a prerequisite for the ability

to consciously perceive we®k EMF and vice versa.o
1 "Patients with hypersensitivity to electricity, particularly women, have extensive

medical problems and a considerable number of the m stop working. Many

patients with skin symptoms related to VDT use have a favorable prognosis. Both

groups need early and consistent management” 121
hypersensitivitydo in: AEl ectromagnetic Fields and HLu
Applied Resear ch. 0 (Cénfeencé Held m Moseotv and StaPletersburg,
Russia, September 17  -25 2002, WHO etc., 187 pages): 270; pdf .
WiLeitgeb N& Schr°ttner J (2002) fAElectriclectgiurrent pe
safety Iimitso J Med En-¢72;TRMIChIP896332 26 (4): 168
Levallois P (2002) AHypersensitivity of human subj e
magnetic field exposure: a review of th&lOBupgleratureo

4:613 -8; PMID: 12194895

WrLeval l ois P, Neutra R, Lee G, Hrédpmtetdova L (2002) @St
hypersensitivity to electromagnetic fields in Califor
Suppl 4: 619 -23; PMID: 12194896

20 Muell er CH, Krueger H, Schierz C (2002) dAProject NE
el ectric and magnetic field at | ow intensities (|l abor
Bioelectromagnetics. 23(1): 26 -36; PMID: 11793403

121 stenberg B, Berqdahl J, Edvardsson B, Eriksson N, Lindén G, Widman L (2002)

ifMedi cal and soci al prognosis for patients with perce
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(I n 2002 the WHO6s I CNIRP admitted that there were s
fatiguaddithon t he | CNI R Biffeeedtgroupstireacgoptldtiantmayi
have differences in their ability to tolerate a particular NIR [ono -ionising radiation]
exposure 0 w h e may be tfiuseful or necessary to develop separate guideline levels 0 but
itmay be fimore effective to adjust the guidelines for the general population to include
suchgroups 0.1t al so admitted tenantsensitiveeindigidusler @€ ¥Who woul d
need special protection from environmental EM exposure. The government in the UK,
alt hough stating that it follows the ICNIRP, has so far failed to act on these warnings.
T AAnnoyance or discomfort may not be pathological
can affect the physical and mental well being of a person and the resultant effect

shoudbe considered as a potenti al heal th hazard é S
only the exposed subject experiences, e.g., pain,
exposure guidelines developed by ICNIRP are intended to protect against the

adverse health effects of NIR [Non -lonizing Radiation] exposure é adverse
consequences of NIR exposure can vary across the entire range from trivial to life

threatening & Rel evant mechanism of interaction

and currents €& Adverse ef f ecstularaedicéngatrnersouon t he car
system; stimulation of nerve and muscle cells; effects on nervous system

functions; annoyance from microwave hearing effec
scientific advisory body would be to analyze the risk in terms of levels of

consequences that could be quantified. The acceptability of such risks would,

however, be based also on social and economic considerations, and, as such, fall

outside the remit of ICNIRP. National authorities responsible for risk management

may providefurth er advice on strategies to avoid the eff
Different groups in a population may have differences in their ability to tolerate a

particular NIR exposure. For example, children, the elderly, and some chronically

ill people might have al  ower tolerance for one or more forms of NIR exposure

than the rest of the population. Under such circumstances, it may be useful or

necessary to develop separate guideline levels for different groups within the

general population, but it may be more effect ive to adjust the guidelines for the

general population to include such groups. Some guidelines may still not provide

adequate protection for certain sensitive individuals nor for normal individuals

exposed concomitantly to other agents, which may exacerba te the effect of the

NI'R exposure, an example being individuals with p
patients might be considered as more vulnerable when exposed to NIR, but

| CNI RP guidelines do not consider Y hese potenti al

(p) Sincethe WHOG6s | CNRIP recognised in 2002 the need for
standards for those O6certain sensitive individualsd v
research has shown more about the mechanisms, culminatining in the establishment of
the VGCC and oxidati ve stress pathway in 2013.
1 "Evidence could be found for the existence of a subgroup of people with
significantly increased electrosensibility (hypersensibility) who as a group could
be differentiated from the general population 23
1 "Electrosensitive patien  ts showed reduced intracortical facilitation as compared to
both control groups, while motor thresholds and intracortical inhibition were
unaffected. This pilot study gives additional evidence that altered central nervous

and skin symptoms related to the use oWorkEnvion a l di spl &
Health 28(5): 349  -357; PMID: 12432989 ; pdf.
122 |CNIRP (International Commission on Non -lonizing Radiation Protection) (2002)

ifGener al approach to proomriczi og rmrgdiastomodnHe-al th Phy
548; PMID: 11906144 ; pdf.

22 Leitgeb N, Schr°ttner J (2003) fAElectrosensibility
hypersensitivityo Bioel ec+3%94p RPMI: 1203915¢s. 24 ( 6) : 387
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system function may account for sy mptom manifestation in subjectively
electrosensitive patients as has been postulated for several chronic multisymptom
illnesses sharing a similar clustering of symptoms i

1 AEI ect r omhypgemensitivity (EHS) is used for a variety of subjective
symptoms related to exposure to electromagnetic fields (EMF). The aim of
this pilot study wasto analyse the concentrations of certain persistent organic
pollutants (POPSs) in subjects with self -reported EHS ¢€é 1 3suleEts and 21

controls ¢é all f etmabtoh e sevefahPOPsowvashigleer in

EHS subjects than in controls. Lower concentrations were found for

hexachlorobenzene and two types of chlordanes. The only significantly increased

odds ratios (ORs) were found for polybrominated diphenyl ether (PBDE) #47

yielding OR=11.7, and the chlordane metabolite MC
f ATinnitus is associated with subjective el ectroma

individual vulnerability probably due to an over activated cortical distress network
seems to be responsible  for, both, electromagnetic hypersensitivity and
tinni®us. o
T AThe audit provided evidence that in electrosensi
in essential elements and an overload in toxic elements, genetic polymorphysms
and hypersensitivities against heavy metals. The EEG/brain mapping showed that
the brain reacts promptly in a paradoxical way and the cardio -vascular parameter
changes (heart rate and rhythm, and bl ood pressur
T AThe symptoms of el ectr oh peptelesmilwed asirapidagingg y ( EHS) ,
syndrome, experienced by adults and children resemble symptoms experienced
by radar operators in the 1940s to the 1960s and are well described in the
literature. An increasingly common response includes clumping (rouleau
forma tion) of the red blood cells, heart palpitations, pain or pressure in the chest
accompanied by anxiety, and an upregulation of the sympathetic nervous system
coincident with a downregulation of the parasympathetic nervous system typical
of the "fight -or-flight" response. Provocation studies presented in this article
demonstrate that the response to electrosmog is physiologic and not
psychosomatic. Those who experience prolonged and severe EHS may develop
psychologic problems as a consequence of their inabil ity to work, their limited
ability to travel in our highly technologic environment, and the social stigma that
their symptoms are i magited rather than real .o
T ABased on recent epidemiological findings, it can
of mercury released from dental amalgam fillings is questionable. Therefore, as
some individuals tend to be hypersensitive to the toxic effects of mercury,
regulatory authorities should re -assess the safety of exposure to EM fields in
individuals with  amalgam restorations. On the other hand, we have reported that

increased mercury release after exposure to EM fields may be risky for

the pregnant women. It is worth mentioning that a S a strong positive correlation
124 Landgrebe M, Hauser S, Langguth B, Frick U, Hajak G, Eichhammer P (2007) inAl tered
cortical excitability in subjectively electdrosensitiv

Psychosom Res. 62(3): 283  -288; PMID: 17324677

125 Hardell L, Carlberg M, Soderqvist F, Hardell K, Bjornfoth H, van Bavel B, Lindstrom G

(2008) fAlncreased concentrations of certain persisten
self -reported electroma gnetic hypersensitivity -api |l ot studyo El ectromagn Bi
27(2): 197 -203; PMID: 18568937

). andgrebe M, Frick U, Hauser S, Hajak G, Lan
and electromagn et i ¢ hypersensitivity: hints for a sh
4(3): e5026; PMID: 19325894

127 Griesz-Bri sson M (2013) dAElectrosensitivity from a neurt
Neuroepidemiology 41: 223 1 316; no.227, p.275; DOI 10.1159/000356326

2 Havas M (2013) #fARadiati on ¥affectmtheviloodethechsag, andec hnol og
the autonomic nervous systemo -3R&5-8E PMIiDr241824Heal t h. 28 (

pdf . [68]
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between maternal and cord blood mercury levels has been found in some studies,

our findings regarding the effect of exposure to EM fields on the release of

mercury from dental amalgam fillings lead us to this conclusion that pregnant
women with dental amalgam fillings should limit theirexposure to EM fields to

prevent toxic effects of mercury in their fetuses. Based on these findings, as

infants and children are more vulnerable to mercury exposures, and as some

individuals ar e routinely exposed to different sources of EM fields, we possibly

need a paradigm shift in evaluating the health effects of amalgam f i | | #hgs. o

(q) Studies on ES and EHS symptoms in people around mobile phone masts since about

2003 has helped show how wi despread in the general population are ES and EHS, where

typically results show the specific ES symptoms and cancers in a dose -dependent
pattern.

T AStatistical analysis showed significant <corr
symptoms and the measured power d ensity é A specific

to radar exposure at | ow |l evels of RF,

ORF syndromedéd (Johnson Liakouris AG, 1998).
disturbances of the central nervous system have been typic ally described as a

kind of radiowave sickness, neurasthenic or asthenic syndrome. Symptoms and
signs include headache, fatigue, irritability, loss of appetite, sleepiness, difficulties

in concentration or memory, depr essi ather

frequently described manifestation is a set of labile functional cardiovascular
changes including bracdycardia, arterial hypertension, or hypotension (Johnson

sympt o
has be

and e

Liakouris AG, 1998) é Al these disturbances

order of microwatts/cm2) have been reported for many years from Eastern

el at
mat o
en t

Wi t h

mo t i

foll

Europe é several articles have found biological d

radiation without temperature elevation, favoring the hypothesis of nonthermal
biological effects and pointin g to the probability of clinical dysfunction below the
actual standard of safety norms in the European Union (Baranski S, 1972;
Wacht el H et al, 1975; Arber SL et al,
with the Lilienfeld study (Johnson Liakouris A G, 1998), which showed a dose
response relationship between various neurological symptoms and microwave
exposure. These symptoms were grouped

or o6radiofrequency r¥diation sicknesso.

1985,

under t

() Wider studies and surveys have also revealed that ES and EHS symptoms caused by

a variety of EM exposures are a significant risk factor in ill health in the general
population.

0

et c.

he n

T ABetween May and June 2004, tredresgnthtiven esaniple tfer vi ews

the Swiss population (n=2048, > 14 years old) about: (1)

health symptoms attributed to five environmental factors (one of which was
EMF), (2) health risk perception related to 12 environmental risk factors (five of
which were different EMF sources). We found a prevalence of 5% (95% Cl 4
for electromagnetic  hypersensitivity (EHS) in our study sample. The most
common health complaints among EHS individuals were sleep disorders (43%)

and headaches (34%), which were mostly attributed to power lines and mobile
phone handsets. In addition, 53 percent (95% CI1 51  -55%) were worried about

-6%)

2 Mortazavi G, Mortazavi SM (2015) #Alncreased mer

restorations after exposure to electromagnetic fields as a potential hazard for

cury

hypersensitive people  and pregnant womeno Rev Environ He20P;tAMID: 30 ( 4) :

26544100 .
130 Navarro EA, Sequra J, Portoles M, Gomez -Perretta de Mateo

C

(2003)

A Th

Syndrome: A Preliminary Study in Spa3):di6l -BbBekult r omagn E

article .
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|l

adverse health effects from EMF, without attributing their own
health symptoms t o t h%m. o

(s) Studies also reveal the risk to a wide range of conditions which can be affected by
low -level EM exposure. These include diabetes and multiple sclerosis.

il

ADirty electricity is a ubiquitous pollutant. It
them and involves both extremely low frequency electromagnetic fields and radio

frequency radi at i orrzer(G8) filters hahesbaeh iBdtatlet] in schools

with sick building syndrome and both staff and students reported improved health

and more energy. The number of students needing inhalers for asthma was

reduced in one school and student behavior associated w ith ADD/ADHD improved

in another school. Blood sugar levels for some diabetics respond to the amount of

dirty electricity in their environment. Type 1 diabetics require less insulin and

Type 2 diabetics have lower blood sugar levels in an electromagnetical ly clean

environment. Individuals diagnosed with multiple sclerosis have better balance

and fewer tremors. Those requiring a cane walked unassisted within a few days to

weeks after GS filters were installed in their ho
electroma gnetic pollution and these disorders needs to be investigated and the

percentage of people sensitive to this f&rm of en

(t) A few studies have looked at the history of the understanding of EHS and ES.

1

AMi crowave ¢ e migmemtfirst pegameapmmon during World War 2 with

the development of radar. Soviet bloc countries reported that individuals exposed

to microwaves frequently developed headaches, fatigue, loss of appetite,

sleepiness, difficulty in concentration, poor mem ory, emotional instability, and

labile cardiovascular function, and established stringent exposure standards. For

a variety of reasons these reports were discounted in Western countries, where

the prevailing belief was that there could be no adverse health effects of

electromagnetic fields (EMFs) that were not mediated by tissue heating. The

reported Soviet effects were at | ower intensities
There is increasing evidence that the "microwave syndrome" or "electro -

hypersensitivit y" (EHS) is a real disease that is caused by exposure to EMFs,

especially those in the microwave range. The reported incidence of the syndrome

is increasing along with increasing exposure to EMFs from electricity, WiFi, mobile

phones and towers, smart mete rs and many other wireless devices. Why some

individuals are more sensitive is unclear. While most individuals who report

having EHS do not have a specific history of an acute exposure, excessive

exposure to EMFs, even for a brief period of time, can induc e the syn®rome. 0
A6El ectrosensitivity doesndt exist because it can
position of (mis)understanding, held at a point where a person does not yet

comprehend the mechanism é if the mechanism is no
convincing to some people to approach healing resolution by the time honoured

medi cal approach of O6Tolle Causamd (Latin for o06Ta
6Well itodés only Class 2b [WHO cancer <classificati
pretty weak and noti mportant. 6 The same comments were prob
emi nent authorities about the O6merely hypothetica
tobacco, asbestos and lead in petrol just a few short years ago. When society

BlSchreier N, Huss A, R°°sli M (2006) fAThe prevalence
electromagnetic field  exposure: a cross -sectional representative survey in Swi t zer |l ando

Soz Praventivme d.51(4): 202 -209; PMID: 17193782

¥ Havas M (2006) f#fElectromagnetic Hypersensitivity: B
El ectricity with Emphasis on Diabetes andedMul tipl e Sc
25(4): 259 i 268; PMID: 17178585 . [69]

W Carpenter DO (2015) #dAThe mi cr o-Wwpersensifivigynhistorcahe or el ec
backgroundo Rev EPRMD:265583Ee.al t h.
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faces important truths which are inconvenient € there is a great tendenc
deni al on many |l evels é pretend that the issue is
or nocebo response, a media driven psychosis, or
stories (568) ¢é Until there i sueandporkupani cal wi |l | t
safety and solutions, the future is bleak for those who already suffer and for

those who will soon devel%®p the problem. o (582)

(u) Recent scientific studies have confirmed the existence of physiological EHS and ES.

1 "These results demonstrate significant cognitive and neurobiological alterations
pointing to a higher genuine individual vulnerability of electromagnetic
hypersensitive patients ~ ."3°

T Al n a dhbiindddEMF provocation procedure specifically designed to minimize
unintenti onal sensory cues, the subject developed temporal pain, headache,
muscle twitching, and skipped heartbeats within 100 s after initiation of EMF
exposure. The symptoms were caused primarily by field transitions (off -on, on -
off) rather than the presence of t he field, as assessed by comparing the
frequency and severity of the effects of pulsed and continuous fields in relation to
sham exposure. The subject had no conscious perception of the field as judged by
her inability to report its presence more often tha n in the sham control. é
hypersensitivity can occur as a bona fide environmentally inducible neurological
syndr offe. o

T Al ndi vi dual-BMFadopplesed t&the control group showed a higher than
random detection performance é pd3sbledocpedplen of MF mi
withlEl -EMF t o some®®extent. 0

T ASi multaneous recordings of heart rate variabilit
skin potentials are used for classification of EHS. Thus, it could be possible to
distinguish "genuine” electromagnetic hy persensitive individuals from those who
suffer from oth®r conditions. o

1 AEl ectrohypersensitivity (EHS) is a syndrome that

excessive fatigue, headache, weakness, memory impairment, tinnitus, dizziness,
irritability, sleep dis  turbances, loss of appetite, and a general feeling of ill health
that occurs in some individuals and is attributed to exposure to electromagnetic

fields (EMFs), most commonly to radiofrequency (R
the existence of EHS go back to the days of the Cold War and differing concepts

related to the effects of RF radiation € in Sovie
reports of behavioral effects occurring at much lower intensities than those that

cause tissue heating. The symptoms reported i ncluded headache, fatigue,

difficulty in concentration, depression, emotional instability, and irritability
(reviewed by Silverman). Soviet exposure standards were much more stringent
than those in Western countries. Although the reported effects and low e Xposure

B4 Tresidder A, Bevington M (2015) AElectrosensitivity

Solutionsd in Rosch PJ (ed.) Bioelectromagnetic and S
Taylor & Francis Group, Fl, NY, London, 2nd ed .. 567 -585; ISBN: 9781482233193.

135 Landgrebe M, Frick U, Hauser S, Langguth B, Rosner R, Hajak G, Eichhammer P

(2008) nCognitive and neurobiological alterations in ele

patients: resultsofacase -contr ol studyodo Psy)y:dibdF17%Me BMID:38 ( 12

18366821 .

136 McCarty DE, Carrubba S, Chesson Jr. AL, Frilot Il C, Gonzalez -Toledo E, Marino AA

(2011) AEl ectromagnetic Hypersensitivity: m&i dence fc
Int J Neurosci.121(12): 670 -676; PMID: 21793784 . [11]

137 Koteles F, Szemerszky R, Gubanyi M, Kérmendi J, Szekrényesi C, Lloyd R, Molnar L,

Drozdovszky O, B8rdos G (2013) dAldiopathic environmen
electromagnetic fields (IEl -EMF) and electrosensibility (ES) -are they connected?0 |
Hyg Environ Health.  216(3): 362 -370; PMID: 22698789

¥ Tuengler A, von Klitzing L (2013) dAHypothesis on ho
hypersensitivityo El ectr omafgin PBID:@33018P4 d..[73]32(3) : 281
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standards were discounted by most Western scientists, some researchers such as
Frey 0 as early as 1965 & concluded from his own and other studies that there
were nonthermal effects, particularly on nervous tissue and heart muscle, that
could be observe d at very low intensities. Important factors were peak power

density, carrier frequency, and modlamehH on é The
Altern Ther Health Med., 2014]is valuable for several reasons. It provides

support for the possibility that a sudden increase in RF exposure @ in this case

from smart meters 0 results in the development of EHS [Electro -
hypersensitivity]. This observation is consistent
suggests that the syndrome can be triggered in susceptible individuals by an

unusual or intense exposure to EMFs and perhaps to electric current. The

Lamech report also raises the important question of what characteristics of smart

meters, compared with other sources of RF, may be responsible for provoking

E HS®™%

Al n t he mihayddr 2006pah US -American patient moved to Bavaria for

job reasons. At his new living place, he suffered from multiple symptoms mostly

unknown from his past. First, his night sleep was disturbed for several hours by

different high and low tones. Later , he suffered from tachycardias, cephalgias and

nose bleeding as well as pains all over the body. After that neurological deficits

appeared also during the day: coordination difficulties, difficulties finding words,

even word loss, confusion, difficulties  in concentrating and dizziness. At first, it

was not possible for  any doctor to associate this great variety of symptoms with

an underlying disease.  Technical high -frequency measurements carried out in

2007 detected signals  appearing at night which were ab ove the limiting value

stipulated in Germany ¢é The pr dabyhighfreqguemcge curred und
impact at technical working places, which is very common nowadays, so that

working became impossible for the patient. With the judicial acknowledgment of

the electromagnetic sensitivity disorder in the year 2012, the diagnosed health

damage was classified as pension relevant retroactivel y*as of 2008. 0
iAmong people with idiopathic environment al int ol
electromagnetic fields (IEI -EMF), a bet ter than random detection ability for a 50 -

Hz 0.5 -mT magnetic field (MF) and a propensity to experience more symptoms

than controls was reported in a previous study [ K
surprising finding of our earlier research, namely the b etter than random

detection performance of the IEI -EMF group, was replicated in the current study,

even the magnitude of the dZ i=r0@9%6es0L80WwWas quite si
Similarly, dZ indices of the control gmmups did n
both studies. It is worth mentioning, however, that detection performance of the

IEI - EMF group was only slightly better than random (i.e., it was far from perfect

discrimination), and there was no statistically significant differences between the

det ection performance of the groups. Sensibility and sensitivity to a 500 1T HHa

MF seem to be independent of each other. People with IEI -EMF of low severity

might be able to detect the presence of the MF to a small extent; however, their

symptom reports ar e clearly connected to the believed as opposed to the actual

presence of*the MF. O

¥ Carpenter DO (2014) fExcessive exposure to radiofre

may cause the devel opment of electrohypersensitivitydc
40-42; PMID: 25478802

WEger H (2014) #fKausaler, juristisch anerkannter Nac
technischer hochfrequenter Felder -eine Patientenkasuistiko [ACausal,
Recognized Proof of the Damage Potential of Technical Highfrequency Fields - a Case

Report 0] -Mediwre-IGeésellschaft27(3): 176 -181; abstract .

141 Szemerszky R, Gubanyi M, Arvai D, D6mMotor Z , K°eteles F (2015) dAls Ther

Connection Between Electrosensitivity and El ectrosens
Behav Med. PMID: 25778471
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(v) Some studies attempt to determine the percentage of the general population with
EHS and ES. Most surveys find a steady increase in the proportion with EHS and ES.
Typi cally it is in the range of 3% with conscious symptoms but usually about 40% of
adults with often unconscious or unrecognised symptoms.
1 Letter to the editor: will we all become electrosensitive? 142
T AThis study showed an act ual comlpdrsd withr286v al ence of 3.
estimated in 1994. About 70% of the sample believed that electromagnetic
pollution could be a risk factor for health. ¢é& Me
24% of the*cases. o

(w) Some studies have concentrated on the range of specific symp toms for EHS and ES.
See also section 1(b) on Electrosensitivity.

1T iSome people report symptoms that they associate
symptoms may be related to specific EMF sources or to electrical equipment in
general (perceived electromagnetic hyp ersensitivity, EHS). Research and clinical
observations suggest a difference between mobile phone (MP) -related symptoms
and EHS with respect to symptom prevalence, psychological factors, and health
prognosis €& The EHS group report &MBgroumboth sy mpt oms
EMF-related and EMF -nonrelated. The MP group reported a high prevalence of
somatosensory symptoms, whereas the EHS group reported more neurasthenic
symptoms. As to self -reported personality traits and stress, the case groups
differed only on  somatization and listlessness in a direct comparison. In
comparison with the reference groups, the MP group showed increased levels of
exhaustion and depression but not of anxiety, somatization, and stress; the EHS
group showed increased levels for all of the conditions except for stress. The
findings support the idea of a difference between people with symptoms related
to specific EMF sources and people with general EHS with respect to symptoms
and anxiety, depression, somatization, exhaustion, and stress . The differences
are |ikely to be important in Yhe management of p

T AThis report descr i beexistiagmlipleichemital sensitivity pr e
who has developed a pronounced electromagnetic hypersensitivity. According to
the patient, he is even able to distinguish various sources of electromagnetic
fields (e.g. Wi -Fi, DECT or cell phone, DVB -T TV). His symptoms range from skin
manifestations, which require treatment, to hypertension and brain -related
disorders as well as intes  tinal bleeding. The unusual skin reactions, which look
like burns and have occurred several times, appear to be especially
worrisd&me. o

1T iBefore the onset of EHS the most common health ¢
types of allergies (35.1%, 68). During the acu te phase of EHS the most common
symptoms were nervous system related: "stress" (60.3%, 117), "sleeping
disorders" (59.3%, 115) and "fatigue" (57.2%, 111). The sources that were most
often reported to have triggered EHS were: "personal computers" (50.8%, 94 )
and "mobile phones"” (47. 0%, 87). €é According to 7
reduction or avoidance of electromagnetic fields (EMF) helped in their full or
partial recovery. The best treatments for EHS were given as: "dietary change”

“2Hall berg O, Oberfeld G ( 200@i6wWealfibecemhet er t o t he edi
electrosensitive?0 EI ectr omBb nPMBEI 169541Re ¢dpdf.25( 3) : 189
WsSschrottner J, Leitgeb N (200 8)Tenipb&a changdasinvi ty to el ec
Austriao, BMC Publ i RMIDHEaPIM3H ,, 8: 310;

144 Johansson A, NordinS, Hei den M, Sandst r °mptoNts, pePsonalily) A S

traits, and stress in people with mobile phone -related symptoms and electromagnetic
hypersensitivityo J PsyeihoPMOPOMR4289. . 68(1): 37

Y Ascher mann C (kkoBehslbjlitat:fER Paient mit verbrennungsartigen

Haut ver 2nder un g-8&edizin \Gesslisdhdft. 24(2): 141  -146; [translated Gustavs

K: "Electrosensitivity: A patient with Burn -like Skin Manifestations"] pdf. [22]
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(69.4%), "nutritional supplements” (67.8%) and "increased physical exercise"
(61.6%). The official treatment recommendations of psychotherapy (2.6%) and
medication( -4 . 2 %) were not sign¥ficantly helpful.?o
T AThe findings suggest an association between EHS
intol er ane. o

(x) Some recent studies assess EHS and ES in relation to other environmental
intolerances and sensitivities.

T AEnvironmental intolerance (EI) is characterized
multisystem symptoms to specific environmental exposures, s uch as exposure to
odorous/pungent chemicals, certain buildings, electromagnetic fields (EMFs) and
everyday sounds. The aim of the study was to examine if the overlap between
intolerance to odorous/pungent chemicals, certain buildings, EMFs and sounds is
larger than the expected overlap if no association would exist between them. The
study was using cross  -sectional data from the Vasterbotten Environmental Health
Study in Sweden; a large questionnaire -based survey. 8520 adults (18 -79 years)
were randomly sel ected after stratification for age and sex, of whom 3406 (40%)
participated. The overlaps between the four Els were greater than predictions
based on coincidence for both self -reported and diagnosed cases (except for the
overlap between diagnosed intoleran ce to sounds and EMFs). The results raise
the question whether different types of El share similar underlying mechanisms,
or at least that the sufferers of El share some predisposition to acquire the
condittons. o

T AAbout one fourth of tnheportgreviroenrerdl intgevapce (EBt i o
to odorous/pungent chemicals, certain buildings, electromagnetic fields (EMFs),
and/or sounds. El sufferers show various clinical features, of
which sleep disturbance isone. A population -based sample of 3406 individ uals,
aged 18 -79 years, was recruited from Northern Sweden. All four EI groups,
compared to the referents, reported significantly poorer sleep quality, more non -
restorative sleep, more daytime sleepiness, more obstructive breathing and
higher prevalence of  nocturnal insomnia than the referents. Nocturnal insomnia
was an important factor for El groups attributing their most prevalent symptoms
to chemicals and sounds, irrespective of distress and certain syndromes. None of

the EI groups differed significantly from the referents on time slept, but reported
needing more sleep time (the EMF -intolerance group showing only a tendency),
and all four groups reported to perceive enough sleep to a significantly lesser

exteft . o

(y) The best survey of objective diagnos tic markers for EHS is that by Prof. Belpomme.
He has assessed 675 cases with EHS and more with just MCS.
T AMuch of the controver sy o vhgpersendtigty (EHSyandds of el ect
multiple chemical sensitivity (MCS) lies in the absence of both recogni zed clinical
criteria and objective biomarkers for widely accepted diagnosis. Since 2009, we
have prospectively investigated, clinically and biologically, 1216 consecutive EHS
and/or MCS -self reporting cases, in an attempt to answer both questions. We

146 Hagstrom M, Auranen J, Ekman R (2012) "Electromagnetic  hypersensitive Finns:

Symptoms, perceived sources and treatments, a questionnaire study"

Pathophysiology.20(2): 117 -122; PMID: 23557856 . pdf. [64]

Y Nordin S, Neely G, Olsson D, Sandstr°m M (2014) #@Od
Persons withSelf -Reported El ectromagnetic Hypersensitivityo |
Health. 11(9): 8794  -8805; PMID: 25166918

pal mquist E, Claeson AS, Neely G, Stenberg B, Nordi
preval ence between various types of environment al i nt
Health. 217(4 -5): 427 -434; PMID: 24029726

WNordin M, Nordin Snd(sl2epidess)in efiviionreeatal int olerances: a

population -based st ud W¥ed. 28:I1e-6;pPMID: 27810173
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repo rt here our preliminary data, based on 727 evaluable of 839 enrolled cases:

521 (71.6%) were diagnosed with EHS, 52 (7.2%) with MCS, and 154 (21.2%)

with both EHS and MCS. Two out of three patients with EHS and/or MCS were

female; mean age (years) was 47. As inflammation appears to be a key process
resulting from electromagnetic field (EMF) and/or chemical effects on tissues, and
histamine release is potentially a major mediator of inflammation, we

systematically measured histamine in the blood of patients. Near 40% had a
increase in histaminemia (especially when both conditions were present),

indicating a chronic inflammatory response can be detected in these patients.

Oxidative stress is part of inflammation and is a key contributor to damage and
response. Nitrotyrosin, a marker of both peroxynitrite (ONOQ?® -) production and
opening of the blood -brain barrier (BBB), was increased in 28% the cases. Protein
S100B, another marker of BBB opening was increased in 15%. Circulating
autoantibodies against O -myelin w ere detected in 23%, indicating EHS and MCS
may be associated with autoimmune response. Confirming animal experiments

showing the increase of Hsp27 and/or Hsp70 chaperone proteins under the

influence of EMF, we found increased Hsp27 and/or Hsp70 in 33% of the patients.
As most patients reported chronic insomnia and fatigue, we determined the 24 h

urine 6 -hydroxymelatonin sulfate (6 -OHMS)/creatinin ratio and found it was
decreased (<0.8) in all investigated cases. Finally, considering the self -reported
sympt oms of EHS and MCS, we serially measured the brain blood flow (BBF) in

the temporal lobes of each case with pulsed cerebral ultrasound computed
tomosphygmography. Both disorders were associated with hypoperfusion in the
capsulothalamic area, suggesting tha t the inflammatory process involve the

limbic system and the thalamus. Our data strongly suggest that EHS and MCS

can be objectively characterized and routinely diagnosed by commercially

available simple tests. Both disorders appear to involve inflammation -related
hyper -histaminemia, oxidative stress, autoimmune response, capsulothalamic
hypoperfusion and BBB opening, and a deficit in melatonin metabolic availability;
suggesting a risk of chronic neurodegenerative disease. Finally the common co -
occurrence o f EHS and MCS strongly suggests a common pathological
mechani®m. o

(z) The best analysis of how EHS can be diagnosed, treated and provided also provides

the most up -to-date and useful safety guidelines. These limits, EUROPAEM 2016,

distinguish people sens itive to EM exposure from the general population and give

separate guidelines for them.

1 fChronic diseases and illnesses associated with non -specific symptoms are on the

rise. In addition to chronic stress in social and work environments, physical and
chemi cal exposures at home, at work, and during leisure activities are causal or
contributing environmental stressors that deserve attention by the general
practitioner as well as by all other members of the health care community. It
seems necessary now to take "new exposures" like electromagnetic fields (EMF)
into account. Physicians are increasingly confronted with health problems from
unidentified causes. Studies, empirical observations, and patient reports clearly
indicate interactions between EMF exposure a nd health problems. Individual
susceptibility and environmental factors are frequently neglected. New wireless
technologies and applications have been introduced without any certainty about
their health effects, raising new challenges for medicine and soci ety. For instance,
the issue of so -called non -thermal effects and potential long -term effects of low -
dose exposure were scarcely investigated prior to the introduction of these
technologies. Common electromagnetic field or EMF sources: Radio -frequency

10 Belpomme D, Campagnac C, Irigaray P (2015) fdReliable
characterizing and identifying electrohypersensi tivity and multiple chemical sensitivity as

two etiopathogenic aspects of a unique pathological
251-271; PMID: 26613326 . [6]
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radi ation (RF) (3 MHz to 300 GHz) is emitted from radio and TV broadcast

antennas, Wi -Fi access points, routers, and clients (e.g. smartphones, tablets),
cordless and mobile phones including their base stations, and Bluetooth devices.
Extremely low frequency e  lectric (ELF EF) and magnetic fields (ELF MF) (3 Hz to 3
kHz) are emitted from electrical wiring, lamps, and appliances. Very low

frequency electric (VLF EF) and magnetic fields (VLF MF) (3 kHz to 3 MHz) are

emitted, due to harmonic voltage and current dis tortions, from electrical wiring,
lamps (e.g. compact fluorescent lamps), and electronic devices. On the one hand,

there is strong evidence that long -term exposure to certain EMFs is a risk factor

for diseases such as certain cancers, Alzheimer's disease, and male infertility. On
the other hand, the emerging electromagnetic hypersensitivity (EHS) is more and

more recognized by  health authorities, disability administrators and case workers,
politicians, as well as courts of law. We recommend treating EHS cli nically as part
of the group of chronic multisystem illnesses (CMI), but still recognizing that the
underlying cause remains the environment. In the beginning, EHS symptoms

occur only occasionally, but over time they may increase in frequency and

severity. Common EHS symptoms include headaches, concentration difficulties,

sleep problems, depression, a lack of energy, fatigue, and flu -like symptoms. A
comprehensive medical history, which should include all symptoms and their

occurrences in spatial and tempor al terms and in the context of EMF exposures, is
the key to making the diagnosis. TheEMF exposure is usually assessed

by EMF measurements at home and at work. Certain types of EMF exposure can
be assessed by asking about common EMF sources. Itis very impo  rtant to take

the individual susceptibility into account. The primary method of treatment should
mainly focus onthe  prevention or reduction of EMF exposure, that is, reducing or
eliminating all sources of high EMF exposure at home and at the workplace. Th e

reduction of EMF exposure should also be extended to public spaces such as

schools, hospitals, public transport, and libraries to enable persons with EHS an
unhindered use (accessibility measure). If a detrimental EMF exposure is reduced
sufficiently, th e body has a chance to recover and EHS symptoms will be reduced

or even disappear. Many examples have shown that such measures can prove

effective. To increase the effectiveness of the treatment, the broad range of other
environmental factors that contribu te to the total body burden should also be
addressed. Anything that supports homeostasis will increase a person's resilience
against disease and thus against the adverse effects of EMF exposure. There is
increasing evidence that EMF exposure has a majorim  pact on the oxidative and
nitrosative regulation capacity in affected individuals. This concept also may

explain why the level of susceptibility to EMF can change and why the range of
symptoms reported in the context of EMF exposures is so large. Based on our
current understanding, a treatment approach that minimizes the adverse effects

of peroxynitrite - as has been increasingly used in the treatment of
multisystem illnesses - works best. This EMF Guideline gives an overview of the
current knowledge regard  ing EMF-related health risks and provides
recommendations for the diagnosis, treatment and accessibility measures of EHS
to improve and restore individual health outcomes as well as for the development
of strategies for  prevention. ¢!

(@aa) In2005the WHO i ssued a 6Ba@d6§r oo n'l Hiflsrecognise d the
physical symptoms but then confuse d the condition with Electrophobia . The latter
condition of Electrophobia ~ was recognised in the 1980s. It is psychological and is a

151 Belyaev |, Dean A, Eger H, Hubma nn G, Jandrisovits R, Kern M, Kundi M, Moshammer
H, Lercher P, Muller K, Oberfeld G, Ohnsorge P, Pelzmann P, Scheingraber C, Thill R
(2016) fAEUREPQuUEMne 2016 forthe prevention, diagnosis and treatment of
EMF-related health problems and illnesses 6 Rev Ehealth.r 31{@) PMID: 27454111
pdf. [2]

152 WHO: Backgrounder 296 _ (2005).
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Nocebo effect, where the subject becomes afraid of the causes of his/her fear through

prior conditioning . Such a condition cannot apply, of course, to unaware adults, young

children and animals, all of which can suffer real EHS and ES. There is no convinci ng or

consistent proof  that people with real physical EHS and ES also have Electrophobia, and

the centres which diagnose real EHS reckon that only about 1% of people with EHS also

have Electrophobia. It therefore seems namaEHSt he WHO®G s
as |IEl -EMF (ldiopathic Environmental Intolerance attributed to EMF) fitted well with

those supporters of the wireless industry and a few governments who wanted to pretend

that real EHS no longer existed. As shown above, many studies invalidate thi S
hypothesis by the WHO. In fact few or no provocation studies such as those backed by
the wireless industry and government at Kingés Coll eg

Essex University  screen subjects before testing for whether they have real EHS, and

therefore few or none  have addressed the question of whether people with real EHS

have experienced the prior conditioning nece ssary to make them electrophobic. A study

of 2015 found that most adults who become EHS are unaware of the condition of EHS

and do not have any fears of EM exposure, making it impossible for them to be

electrophonic before suffering real EHS. How to screen subjects for being EHS or

Electrophobic before provocation tests and how to conduct provocation tests remain

problematic at presen t, although the international centres which now diagnose many

hundreds of people with real physical EHS have developed a battery of objective markers

for this and similar multi -systemic conditions (see above for validated diagnostic tests).

T Al di op atitonmentaElntolerance attributed to Electromagnetic Fields (IEI -

EMF) is a condition in which symptoms are attributed to electromagnetic field
(EMF) exposure. As electro  -hypersensitive (EHS) people have repeatedly been

observed, during provocation trials, to report symptoms following perceived

rather than actual exposure, the hypothesis has been put forward that IEI -EMF
originates from psychol ogi cal mechani sms, especi a
self -diagnosed EHS people were interviewed. A typified model of their attribution

process was then elaborated, inductively, from their narratives. This model is

linear and composed of seven stages: (1) onset of symptoms; (2) failure to find a
solution; (3) discovery of EHS; (4) gathering of information about EHS; (5 )
implicit appearance of conviction; (6) experimentation; (7) conscious acceptance

of conviction. Overall, symptoms appear before subjects start questioning effects

of EMF on their health, which is not consistent with the hypothesis that IEI -EMF

originates f rom nocebo responses to pe¥ceived EMF expos
T Aln 1970, a report from the former Soviet Union d

syndrome" among military personnel, working with radio and radar equipment,

who showed symptoms that included fatigue, dizziness, h eadaches, problems

with concentration and memory, and sleep disturbances. Similar symptoms were
found in the 1980s among Swedes working in front of cathode ray tube monitors,
with symptoms such as flushing, burning, and tingling of the skin, especially on

the face, but also headaches, dizziness, tirednes
people are unaware of this type of exposure, which has no smell, color, or
visibility é -bhased suwgystheaptevalence of EHS has ranged from

1.5% in Sweden to 13. 3% in Taiwan. Provocation studies on EMF have yielded

different results, ranging from where people with EHS cannot discriminate

between an active RF signal and placebo, to objectively observed changes

following exposure in reactions of the pupil, changes i n heart rhythm, damage to
erythrocytes, and disturbed glucose metabolism in
country with a written suggestion to guidelines on the diagnosis and treatment of

EMF-r el at ed health problems é It seem®nnecessary t
Classification of Diseases to EHS to get it accepted as EMF -related health

problems. The increasing exposure to RF -EMF in schools is of great concern and

¥ pDieudonn® M (2015) fADoes electromagnetic hypersensi
responses? I ndications from a qualitative studyo Bi o€
10.1 002/bem.21937;  PMID: 26369906 . [13]
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needs better attention. Longer -term health effects are unknown. Parents,
teachers, and school  boards have the responsibility to protect children from
unnecessary é&Xposure. o

(ab) Reviews of the status of research into EHS show how rapidly progress has been

made in the last few decades in western countries. Western scientists are noe beginning

to catch up with Russian and Polish scientists in the 1960s and early 1970s, some 60

years ago. Even these two reviews, published three years apart in 2012 and 2015, show

how rapidly EHS is finally being recognised in the west as a real physiological condition.

1 fSome scientists and clinicians acknowledge the phenomenon of hypersensitivity
to EM R resulting from common exposures such as wireless systems and electrical
devices in the home or workplace; others suggest that electromagnetic
hypersensitivity (EHS) is psychosomat i ¢ Aowell a6 anadsortménb us €
of physiological complaints, pa tients diagnosed with EHS also report profound
social and personal challenges, impairing their ability to function normally in
society. o'
T Alt i s well known that weak EMF coultthkrmalause al | S

effects in body cells, tissues and organ s é on May -3lternatdriallAgency
for Research on Cancer (IARC)  -- Agenda of World Health Organization (WHO) has
classified radio EM fields, to a category 2B as potentially carcinogenic.
Electromagnetic fields can be dangerous not only because of the risk of cancer,
but also other health problems, including electromagnetic hypersensitivity (EHS).
Electromagnetic hypersensitivity (EHS) is a phenomenon characterized by the
appearance of symptoms after exposure of people to EM fields, generated by EHS
is characterized as a syndrome with a broad spectrum of non - specific multiple
organ symptoms including both acute and chronic inflammatory processes located
mainly in the skin and nervous systems, as well as in respiratory, cardiovascular
systems,and muscul os kel et al system é The symptoms may be
single source of EMF or be derived from a combina
phenomenon of electromagnetic hypersensitivity in the form of dermatological
disease is associated with mastocytosis. The b iopsies taken from skin lesions of
patients with EHS indicated on infiltration of the skin layers of the epidermis with
mastocytes and their degranulation, as well as on release anaphylactic reaction
mediators such as histamine, chymase and tryptase. The n umber of people
suffering from EHS in the world is growing describing themselves as severely
dysfunctional, showing multi organ non - specific symptoms upon exposure to low
doses of electromagnetic radiation, often associated with hypersensitivity to many
chemical agents (Multiple Chemical Sensitivity -MCS) and/or other environmental
intolerances (Sensitivity Related lliness -SRI') é I n the most cases, n o
objective signs are present apart from skin manife stations (European Commission
(1997) HAPRosHseiad th | mplications é i Sweden) é 1tal
panel of 12 blood parameters associated with the oxido -reductive potentials and
polymorphisms of genes of selected toxins, metabolizing enzymes e.g.
glutathione peroxidase/trans ferase or e rythrocyte catalase. They were the first to

describe and publish in 2014 existence of pro -oxidant/pro -inflammatory metabolic
changesin EHSwithco -exi sting increase in plasma easoenzyme
have also identified significantly altered distribut ion -versus -control of the

polymor phism of P450 cytochrome (CYP2C19*1/*2 SNP) variants in EHS, and a
9.7 -fold increased risk of EHS developing for the haplotype (null)GSTT1 +
(null)GSTM1 vari ants. Altogether, results on MCS and EHS strengthen the

proposal t o adopt this blood metabolic/geaktic biomar |
di agnostic tool for Sensitivity Related 111l ness (
M Hedendah! L, Carlberg M, Hardell L (2015an AEl ectrom

increasing challenge to the medi calPMDr26372189s i ono Rev E
¥ Genuis SJ, Lipp CT (2012) #fAElectromagnetic hypersen
Environ. 414: 103 -112; Review. PMID: 22153604 . [60]
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Among the 22 patients with dominant skin changes, 19 patients, also claimed

symptoms from gastrointestina | tract. All of them had elevated levels of total IgE,

as well as other biological markers é The number
the world is growing describing them selves as severely dysfunctional, showing

multi organ non -specific symptoms upon ex  posure to low doses of

electromagnetic radiation, often associated with hypersen sitivity to many

chemical agents (Multiple Chemical Sensitivity -MCS) and/or other environmental

intolerances (Sensitivity Related lliness -SRlI') é this phenomenon occur s
Swed en in 1.5% [39], in Switzerland in 5%, in California in 3.2%, in Austria in

3.5%, and in 4% of the United Kingdom population. Surprisingly, high va lues

were obtained in Taiwan (13.3% of the population). The presented data suggest

that ethnicity may play r ole of a risk factor for M®BHd& occurrer
in the sensitivity to EMFs occurred between the individuals. Sensitivity varies in

the range 1:100. This means, that individu als can respond to the varying

intensity of EMF between 1 to 100 -fol%. o

(ac) Over the last decade a growing number of studies has concerned the socio -
economic consequences for people with the functional impairment of EHS and ES.

1 "Insummary, it is evident from our preliminary data that various alterations are
presentin the electrohypersensitive person' skin. In view of recent
epidemiological studies, pointing to a correlation between long -term exposure
from power -frequent magnetic fields or microwaves and cancer, our data ought to
be taken seriously and further analysed. "7

T Al n Sweden, electrohypersensitivity (EHS) is an o
functional impairment (i.e., it is not regarded as a disease). Survey studies show
that somewhere between 230,000 T 290,000 Swedish men and women T outofa
population of 9,000,000 T report a variety of symptoms when being in contact
with electromagnetic field (EMF) sources. €é One a
investigate possible alterations, in the cellular and neuronal systems of these
persons' skin. In summary, it is evident fr om our preliminary data that various
alterations are present in the electrohypersensitive persons' skin that are not
indicated in the skin of n®%rmal healthy volunteer

T Al n S weetkernhypersensitivity is recognized as
a functional impairment which im plies only the environment as the culprit. The
Swedish view provides persons with this impairment a maximal legal protection,
it gives them the right to get accessibility measures for free, as well as
governmental subsidies and municipality economic suppor t, and to provide them
with special Ombudsmen (at the municipality, the EU, and the UN level,
respectively), the right and economic means to form disability organizations and
allow these to be part of national and international counterparts, all with the
simple and single aim to allow persons with
the functional impairment electrohypersensitivity  to live an equal life in a society
based on equality. They are not seen as patients, they do not have an overriding

medical diagnosis, but the 'patient’ is only th e inferior and potentially

toxic environment. This does not mean that a subjective symptom of a

functionally impaired can not be treated by a physician, as well as get sick -leave
from their workplace as well as economic compensation, and already in the yea r

2000 such symptoms were identified in the Internal Code of Diagnoses, version

156 Kaszuba-Zwol i Gska J, Gr e mb-€alikiB, Wik §-Riatrowigz K, Zhor PJ

(2015) nAEl ectromagnetic field induced biological ef f e
636 -641. Review. PMID: 27012122 ; pdf. [72]

B"Johansson O (2006) HAEI ect r-ofhthepatiofaéuncional i vi t y: st at e

i mp ai r nEdentitordagn Biol Med. 25(4): 245 -258; PMID: 17178584

158 Johansson O (2010) fAAspects of studies on the functional
el ectr ohyper dGPICani. Ber..\Earth En¥iron. Sci. 10(1): 012005;

doi:10.1088/1755 -1315/10/1/012005
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10 (ICD -10; R68.8/now W90), and have been since. But the underlying cause still
remainsonlythe environMent . o

1 fAMost participants were unemployed (66%) despite the fact that m any had
college degrees. Some patrticipants worked full time outside the home (12%),
part time outside the home (6%), full time from home (4%), or part time from
home (11%). Participantsdé marital status was most
(30%) é Over one -third of participants (35%) reported having lived in unusual
circumstances at some point in their lives, and 8% reported currently living in
unusual circumstances (for example, trailers, cars, and porches). Over one - fifth
(22%) stated that they had been home less at some point in their lives, and 4%
were currently homeless. € The lack of accessible medical care for this population
can be addressed through two pathways. First, health care providers in training
need to receive appropriate training regarding chem ical and electrical
sensitivities. Medical providers have traditionally ignored exposure to toxic
substances and electromagnetic radiation as causal in illness, and they preferred

to focus on genetic factors. Second, patwvi dersé o
persons with these disabilities. € Individuals with EHS may be unable to be in

proximity to fluorescent lighting, diagnostic machines, and some computers.

Seeing these persons in a room with less technology, or meeting outdoors T or

even in theirhome s 1 may be necessary accommodations for health care
providers to make.  é understanding and providing services for both chemical and
electrical hypersensitivity demands that we rethink our uncritical acceptance of all
technol ogy as fgoodo tialradhlydisefthe pealth effeads ofcsuch
technology. 01°

¥ Johansson O (2015) # EIl ec functidmal pirepaisnent sdudgtdo vi t y: a

an inaccessible environment o Rev Envir o4821HEMID: PEB1332B0.( 4) : 311
[61]

¥ Gi bson PR, Kovach S, Lupfer A (2015) AUnmet health
environmental sensitivityo J66,MRMICX25670994 i.p Heal t hc. 8:
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1.
Electrosensitivity
(b) Electrosensitivity : specific symptoms

The previous section dealth with general studies primarily on EHS and some on ES. This

section aims to focus on general ES sympt oms. Although ES symptoms are  often called
unspecificd, some of the I|iterature regards them as
conditions of EHS and ES the symptoms are specific in relation to the conditions.

(&) The first description from 1932 listed 6 general symptoms, still applicable today. By
1948 there were 8 symptoms being listed, with most key symptoms the same.
T AiThe symptoms of peopl e wowakeradigstationémast t o a short
were: first tiredness in day time and restless sleep in night time. Thereafter a
feeling of "pull/pressure” on forehead and on top of head, developing to
headaches, even intolerable ones. Eventually, depression and unnormal

excitability/nervdtusness. [trans.]o
T APeople subjected to the systedmoaplameddfnf | uence of
somnol ence, headaches, fatiability and irascibil
T AMany of them complained of headache, fatiguabil]i
forgetfulness, and inability to concentrate. Paresthesia in the distal divisions of
the arms and | egs was reported in 12 cases and a loss of weight in another
12 159
T Afexamined 73 specialists who had worked with micr

month to 9 years, and reported complaints of headache (in ~3 cases), rapid tiring
(39), and uneas¥{¥* sleep (35).0
91 35 electricians working on electro transmission lines [Stroynova and Belyaeva,
1958] in the EF (220 kV) finoticed feelings of hei
listlessness, chilliness, occasional pains in the skin, stirring of the hair and
perspirat i omscandusé&dfightdisarders in relation to the vegetative

and central nervous system. ¢é The subject's abili
beinginthe EFby25 -30%. ¢é I n | ater studies [ Sazonova, 196
shown that persons working in strong EF o f industrial frequency complained of

|l i stl essness, rapid fatigue,drowsiness, headaches
fan examination of 200 workers in substations wit
intensity was 220, 330 and 500 kV showed that they most often complain of

fatigue, drowsiness, and headache. The primary form of neuro -dynamic

161 Schliephake E(1 932) fAArbeitsgebiete auf dem Kurzwell e
Short-wave regiond] Deutsche Medi ziniscl40. Gdomanhensch
%21 ikhterman BV, Borodina MA, Linchenko VM, Orlov MM

ngebi
rift

pri meneni l k or ot kheKherapeatt Applicaf AiOmmn tof Short Wavesol]
Sevastopol: Khol odov YuA (1966) AThe Effect of Electromagn:
the Central Nervous Systemo [VIiyaniye elektromagnitr
tsentral'nuyu nervnuyu sistemu] Academy of Scie nces, USSR, Institute of Higher,

Nervous Activity and Neurophysiology.lzdatel'stvo "Nauka." Moscow, 1966. Trans.

National Aeronautics and Space Administration: NASATT F -465; The Clearinghouse for

Federal Scientific and Technical Information, Springfield, Virginia 22151; NASATT F-465;

pdf.

163 Kevork' yan AA (1948) Gig. i san. 4: 26; Petrov IR, 1970. NASATT -F-708, 1972, pdf,

p.126 . [52]

164 Klimkova -Deutschova E (1957) #fStrahlungseinfluss auf das |
effect of radiation on the nervous system) Arch. Gewerbepathol. u. Gewerbehyg. 16: 72 -

85;

Klimkova -Deutschova E (1963) Arch. Gewerbepathol. u. Gewerbehyg.20: 1. Petrov IR,

1970. NASATT -F-708, 1972, pdf, p.128. [52]
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disturbances was vegetative disfuncti on. Tachycardia and a tendency toward

arterial hypertension were often noted. The hemoglobin content in the blood

increased, and the ROE was accelerated [ Revnova e

been shown that the biological effect of EMF is unusual and does not fit within the

bounds of ordinary concepts about the thermal mechanismof the effect or of the

response of living tissue to electric®timulation
T Alt has | ong been recognised that electromagnetic

... these fields might also elicit certain functional or so -call ed 6specificd res

especially in the nervous system, at fields intensities less that 10 -15 mW/cmz2,

which do not cause heating. ... As early as 1933, certain Soviet scientists had

already recognized that electromagnetic fields affected the human nervous

syst €. o

(b) In 1972 Glaser published in the USA, for the Naval Medical Research Institute at
Bethesda, a bibliography of biological effects from microwave and rf radiation. This
provided a comprehensive lists of symptoms.
1T AMore than 2300 relerences on the biological resp
microwave radiation, published up to April 1972, are included in this bibliography
of the worl d¥l iterature. o
As listed below:

Reported Biolo gi c al Phenomena (6Effects6) and Some ¢
to Microwave and Radio - Frequency Radiation(p.7  -11)
A.Heating of Organs (Applications: Diathermy, Electrosurgery, Electrocoagulation,
Electrodesiccation, Electrotomy)
1 | Whole Body (t emperature regulation defects), Hyperpyrexia
2 Skin
3 Bone and Bone Marrow
4 (a) Lens of Eye (cataractous lesions - due to the avascular nature of the lens
whichprevents adequate heat dissipation.)
(b) Corneal damage also possible at extremely high frequencies.
5 5. Genitalia (tubular degeneration of testicles)
6 Brain
7 | Sinuses
8 Metal Implants (burns near hip pins, etc.)
The effects are generally reversible except for 4a.
B.Changes in Physiologic Function
1 Striated Muscle Contraction
2 Alteration of Diameter of Blood Vessels (increased vascular elasticity), Dilation
3 | Changes in the Oxidative Processes in Tissues and Organs.
4 Liver Enlargement
5 Altered Sensitivity to Drug Stimuli
¥ Novitskiy Yu |, Gordon ZV, Pr es maRadioAFSguer€ibsol odov Yu
and Microwaves, Magnetic and Electric Fields 0 (NASA Technical Translation,
1A,021, of: "Radiochastoty i mikrovolny. Magnitnyye i elektricheskiye polya", chapter 1,
vol . 2, part 1 of: fAOsnovy Kosmicheskoy Biologidi i M e

Biology and Medicine),Moscow, Academy of Sciences USSR (1970) 288 pages. [53]
¥ Dodge CH (1971) #AcClinical and hygienic aspects of e

I n ABi ol ogi cal Ef fects and Health Implications of Mioc
Proceedings, Richmond, Virginia, September 17 -191969 (BRH/DBE 70 -2) Washington,

D.C., Library of Congress, 140 -149; pdf. [55]

187 GlaserZR(1972) Bi bl i ography of Reported Biological Phenom

Clinical Manifestations attribute d to Microwave and Radio __-Frequency Radiation _ (Naval
Medical Research Institute, Bethesda, Maryland 20014, USA: Report No.2, Revised [1st
ed., 1971], AD750271) 103 pages. 2,311 references. [54]
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http://archive.org/stream/nasa_techdoc_19720063229/19720063229_djvu.txt
http://www.magdahavas.com/wordpress/wp-content/uploads/2010/08/Dodge_1969.pdf
http://scholar.google.co.uk/scholar_url?url=http://www.dtic.mil/cgi-bin/GetTRDoc%3FAD%3DAD0750271&hl=en&sa=X&scisig=AAGBfm2k8jgsvWjGPHsi3cODoKFJHw7Prg&nossl=1&oi=scholarr&ei=2EIsVejLJ5TiasHSgaAE&ved=0CCAQgAMoADAA
http://scholar.google.co.uk/scholar_url?url=http://www.dtic.mil/cgi-bin/GetTRDoc%3FAD%3DAD0750271&hl=en&sa=X&scisig=AAGBfm2k8jgsvWjGPHsi3cODoKFJHw7Prg&nossl=1&oi=scholarr&ei=2EIsVejLJ5TiasHSgaAE&ved=0CCAQgAMoADAA
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6 Decreased Spermatogenesis (decreased fertility, to sterility)

7 Altered Sex Ratio of Blrths (more girls!)

8 | Altered Menstrual Activity

9 | Altered Fetal Development

10 | Decreased Lactation in Nursing Mothers

11 | Reduction in Diuresis (Ca+ excretion, via urine output)

12 | Altered Renal function (decreased filtration in tubules)

13 | Changes in Conditioned Reflexes

14 | Decreased Electrical Resistance of Skin

15 | Changes in the Structure of Skin Receptors of the (a) Digestive, and (b)
Blood - Carrying Systems

16 | Altered Blood Flow Rate

17 | Alterations In the Biocurrents (EEG?) of the Cerebral Cortex (in animals)

18 | Changes In the Rate of Clearance of Tagged lons from Tissue

19 | Reversible Structural Changes In the Cerebral Cortex and theDiencephalon

20 | Electrocardiographic (EKG) Changes

21 | Alterations In Sensitivity to Light, Sound, and Olfactory Stimuli

22 | Functional (a) and Pathological (b) Changes in the Eyes:
(a) decrease in size of blind spot, altered color recogn ition, changes in
intraocular pressure, lacrimation, trembling of eyelids; (b) less opacity and
coagulation, altered tissue respiration, and altered reduction -oxidation
processes

23 | Myocardial Necrosis

24 | Hemorrhage in Lungs, Liver, Gut, and Brain )

25 | Generalized Degeneration of all Body Tissue ) At Fatal Levels of

Radiation

26 | Loss of Anatomical Parts

27 | Death

28 | Dehydration

29 | Altered Rate of Calcification of Certain Tissue

C.Central Nervous System Effects

1 Headaches

2 Insomnia

3 Restlessness (Awake and During Sleep)

4 Electroencephalographic (EEG) Changes

5 Cranial Nerve Disorders

6 Pyramidal Tract Lesions

7 Conditioned Reflex Disorders

8 | Vagomimetic Action of the Heart; Sympaticomimetic Action

9 Seizures, Convulsions

D.Autonomic Nervous System Effects

1 | Neuro -vegetative Disorders (e.g., alteration of heart rhythm)

2 Fatigue

3 Structural Alterations in the Synapses of the Vague Nerve

4 | Stimulation of Parasympathetic Nervous System (Bradycardia), and Inhibition
of the Sympathetic Nervous System

E.Peripheral Nervous System Effects

| Effects on Locomotor Nerves

F. Psychological Disorders ("Human Behavioral Studies") - the so -called
"Psychophysiologic (and  Psychosomatic) Responses"

1 Neurasthenia - (general "bad" feeling)

2 | Depression

3 Impotence

4 | Anxiety

5

Lack of Concentration
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Hypochondria

Dizziness

6

7

8 Hallucinations
9 Sleepiness

10 | Insomnia

11 | Increased Irritability

12 | Decreased Appetite

13 | Loss of Memory

14 | Scalp Sensations

15 | Increased Fatigability

16 | Chest Pain

17 | Tremor of the Hands

G.Behavioral Changes (Animal Studies)

| | Reflexive, Operant, Avoidance, and Discrinination Behaviors

H.Blood Disorders

Changes in:

Blood and Bone Marrow

Phagocytic (polymorphs) and Bactericidal Functions

Hemolysis Rate (increase), (a shortened lifespan of cells)

Sedimentation Rate (increase)

Number of Erythrocytes (decrease)

Blood Glucose Concentration (increase)

Blood Histamine Content

Cholesterol and Lipids

OO N0~ |WIN|F-

Gamma (also U and 3a) Globulin,

and

Tot al

10 | Number of Eosinophils

11 | Albumin/Globulin Ratio (decrease)

12 | Hemopoiesis (rate of  formation of blood corpuscles)

13 | Leukopenia (increase in number of white cells), and Leukocytosis

14 | Reticulocytosis

|.Vascular Disorders

1 Thrombosis

2 | Hypertension

J.Enzyme and Other Biochemical Changes

Changes in activitiy of:

Cholinesterase

Phosphatase

Transaminase

Amylase

Carboxydismutase

Protein Denaturation

N[OOI WIN|EP

Toxin, Fungus, and Virus Inactivation (at high radiation dose levels),
Bacteriostatic Effect

(0]

Tissue Cultures Killed

9 Alteration in Rate of Cell Division

10 | Increased Concentration of RNA in Lymphocytes, and Decreased
Concentration in Brain, Liver, and Spleen

11 | Changes in Pyruvic Acid, Lactic Acid, and Creatinine Excretions

12 | Change in Concentration of Glycogen in Liver (Hyperglycemia)

13 | Alteration in Concentration of 17 - Ketosteroids in Urine

K.Metabolic Disorders

1 Glycosuria (sugar in urine; related with blood sugar?)

Increase in Urinary Phenol (derivatives? DOPA?)

2
3 | Alteration of rate  of Metabolic Enzymatic Processes
4 | Altered Carbohydrate Metabolism
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L.Gastro -Intestinal Disorders
1 Anorexia (loss of appetite)
2 Epigastric Pain
3 Constipation
4 |Altered Secretion of Stomach O6Digestive ]
M.Endocrine Gland Changes
1 | Altered Pituitary Function
Hyperthyroidism
Thyroid Enlargement
Increased Uptake of Radioactive lodine by Thyroid Gland
Altered Adrenal Cortex Activity
Decreased Corticosteroids in Blood
Decreased Glucocorticoidal Activity
8 Hypogonadism (usually decreased testosterone production)
N. Histological Changes
1 Changes in Tubular Epithelium of Testicles
2 Cross Changes
0.Genetic and Chromosomal Changes
1 Chromosome Aberrations (e.g., linear shortening, pseudochiasm, diploid
structures, amitotic division, bridging, "sticky" chromosomes, irregularities in
chromosomal envelope)
2 Mutations
3 Mongolism
4 Somatic Alterations (changes in cell not involving nucleus orchromosomes,
cellular transformation)
5 Neoplastic Diseases (e.g*, tumors)
P. Pearl Chain Effect (Intracellular orientation of subcellular particles, and orientation
of cellular and other (non  -biologic) particles)
| | Also, orientation of animals, birds, and fish in electroma gneticfields
Q. Miscellaneous Effects
1 Sparking between dental fillings
Peculiar metallic taste in mouth
Changes in Optical Activity of Colloidal Solutions
Treatment for Syphilis, Poliomyelitis, Skin Diseases
Loss of Hair
Brittleness of Hair
Sensations of Buzzing Vibrations, Pulsations, and Tickling Aboutthe Head and
Ears
8 Copious Perspiration, Salivation, and Protrusion of Tongue
9 Changes in the Operation of Implanted Cardiac Pacemakers
10 | Changes in Circadian Rhythms

N[O~ WIN

N[O OB WIN

(c) Soon western scientists also were researching the risks of the specific symptoms of
EHS from a variety of sources of EM exposure including mobile phones .
f Aifunctional disturbances have been reported in th
gastro -intestinal systems of Russian workers in high -voltage substations and in

experimental studies on volunteers. Subjective complaints included fatigue,
headache, dizziness, impaired memory, nausea, loss of strength in the limbs,
respiratory difficulties, increased nervousness, sleep disturbances, and reduced
libido. Effects that were recorded objectively were changes in the number of

blood cells, reduced systolic blood pressure, sinus arrhythmia and sinus

tachycardia in electrocardiograms (ECGs), and desy nchronized alpha activity and
focal activations in electroencephalograms (EEGSs). Impaired performance was
also reported for vigilance and reaction time tes

substation workers were supported in a Spanish study on nine workers who
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suff ered headache, dizziness, fatigue and nausea after they had begun work in a
400 kV sub¥%tation. o
T AFigure 3: I n Vivo effects of EMR: in Humans: hyp
lenticular opacities, auditory nerve effects*, neurological effects*, fatigability*,
headache*, sleepiness?*, irritability*, loss of appetite*, memory difficulties*,
cardiovascular effects, heart enlargement, EEG changes, increased thyroid
activity, alterations in serum proteins, decrease in olfactory sensation*, hair
loss*, disruption of s exual potency, unstable mood*, hypochondriasis*, anxiety*,
respiratory changes, histamine elevations in serum, reduction in auditory
sensitivity*; in Experimental Animals: mutations*, hemocancentration,
hemodilution, pupillary dilation, hyperthermia, burns , vascular hypertension,
haemorrhage, testicular effects, chromosomal abberations, neurological (CNS)
effects*.
Figure 4: In Vitro effects: mitotic arrest (cell cultures), resonance absorption in
methyl palmitate*, pearl chain formation (blood cells and ba cteria), neuronal
interactions, enzyme inactivation, orientational effects in microorganisms,
bactericidal effects, alteration of plant growth, chromosonal aberations, dielectric
dispersion of cells and biomolecules, plant tumor growth arrest, excitation o f frog
muscle and heart preparations. (*Possible non -thermal effects, unconfirmed by
United States®scientists)o
1 Graham described the results of incidents of overexposure to radar (1 -10 GHz) in
58 United States Air Force personnel. 26 felt a warming sensation and all
reported headache, nausea, fatigue, malaise, and palpitations. Detailed medical
evaluation was carried out including neurological and opthalmological
examinations, and serum enzymes and blood counts. No significant abnormalities
were dete cted. Some high level exposures (> 500 mW/cm2) (1 mW/cm2 =10
W/m2) resulted in severe anxiety necessitating short term sedation and
admission to hospital. 17
1 "The case is supportive of a neurological basis for some cases of dysaesthesiae
associated with mob ile phone use ."'"*

(d) Some of the best evidence on the risk of specific symptoms in the general population

associated with mobile phone and similar exposure came from surveys around mobile

phone masts , power -lines, MRI machines, or similar sources of EM ex  posure .

1 "Comparisons of complaints frequencies in relation with distance from base

station and sex, show significant (p < 0.05) increase as compared to people living
> 300 m or not exposed to base station, till 300m for tiredness, 200m for
headache, sleep disturbance, discomfort, etc. 100m for irritability, depression,
loss of memory, dizziness, libido decrease, etc. Women significantly more often
than men (p < 0.05) complained of headache, nausea, loss of appetite, sleep
disturbance, depression, discomfort and visual perturbations. This first study on
symptoms experienced by people living in vicinity of base stations shows that, in

168 Knave B, Gamberale F, Bergstrom S, Birke E, Iregren A, Kolmod in-Hedman B,
Wennberg A ( 19t&m® gxpoSuredmn gelectric fields. A cross -sectional
epidemiologic investigation of occupationally exposedworkers in high -

voltage substationso Scand J Wor k E4125] PMID: 474632 |; pdi.. 5( 2) : 1
% 0Ooliva SA (1979) AProtecting Military Personnel and
Electromagnetic Radiation from Military Communications an d Radar Systemso thesi:
Army Command & General Staff Office, 114 pages; pdf . [57]

W Graham RB (1985) fAiThe medical results of human expo
radiationo in: AThe impact of proposed radiofrequency

oper at i on s-sur-Nene,iFrarce; Advisory Group for Aerospace Research and

Development (AGARD); 6 -1-6-8, (Lecture Series No 138).

" Hocking B, Westerman R (2002) dANeurological changes
Occup Med (Lond). 52(7): 413 -415; PMID: 12422029



http://www.ncbi.nlm.nih.gov/pubmed/472682
http://www.sjweh.fi/show_abstract.php?abstract_id=2661
https://www.google.co.uk/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&ved=0CDEQFjAC&url=https%3A%2F%2Fwww.hsdl.org%2F%3Fview%26did%3D712674&ei=Ud2PVfbZD4bdUZbciCg&usg=AFQjCNFaXymrGAmtPbACl3iiNSU9d458ew&sig2=oOTb6cj1v3Xiu8xipN3YUA
http://www.ncbi.nlm.nih.gov/pubmed/12422029
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view of radioprotection, minimal distance of people from cellular phone base
stations should not be < 300m" 12
T AOne s our c andatdisdase neports regarding peripheral neurological
effects of RFR, mainly noxious sensations or dysaesthesiae. We conducted a
literature search for case reports and case series associated with mobile phone
technology as well as other RFR sources usi ng specific search terms on PubMed.
We identified 11 original articles detailing case reports or case series and
matching the search criteri aexposutka®mechdfther e ar i sen
radiofrequency range. In some cases, symptoms are transitory but  lasting in
others. After very high exposures, nerves may be grossly injured. After lower
exposures, which may result in dysaesthesia, ordinary nerve conduction studies
find no abnormality but current perception threshold studies have found
abnormalities.  Only a small proportion of similarly exposed people
develop symptoms. ¢é Some of these observations are not consistent with the
prevailing hypothesis that all health effects of RFR arise from thermal
mechani sms é The widespread i ndaefpoerhd dlUSAr eporting
Australia and Brazil is evidence of the reality of the symptoms. The dysaesthesiae
have been reported after exposure to diverse form
In the case of the rigger with symptoms arising from a mobile phone anten na and
the two people with changes after use of mobile phones, the exposure was less
than the current safety standard. This indicates that thermal mechanisms are
unlikely, or that the sensitivity of some people is not accommodated by the
standard. Itisno ted that only some people exposed to a source develop
dysaest Heésia. o
9 "Significant increase (p < 0.05) in relation with age of subjects (elder subjects
are more sensitive) and also, that the facing location is the worst position for
some symptoms  studied, especially for distances till 100 m from base stations.
No significant difference is observed in the frequency of symptoms related to the
duration of exposure (from < 1 year to > 5 years), excepted for irritability
significantly increased after > 5 years. Other electromagnetic factors (electrical
transformers, radio  -television transmitters,...) have effects on the frequency of
some symptoms reported by the subjects” 174
T Aln a previous epidemiological study, where we st
subjectiv e symptoms among mobile phone (MP) users, we found as an interesting
side finding that the prevalence of many of the subjective symptoms increased
with increasing calling time and number of <call s
that SAR values >0.5 W/kg m ay be an important factor for the prevalence of
some of the symptoms, especially in combination with long calling times per

day'™o

1T AWe have found a statistically si-likafiellsiwtheant r el at i
field strength of 1 V/m and the Well Bein g. Both group A and group B show
similar effectsinthewell -being ré%ults. o

2gantini R, Santini P, Danze JM, Le Ruz P, Seigne M
health of people living near mobile telephone relay stations: I. Incidence according to

di stance and sexo0]is)b0é): 360 | -373B PMID: 12P68254

" Hocking B, Westerman R (2003) ANeurological effects
Occup Med (Lond). 53(2): 123 -127; PMID: 12637597

" Santini R, Santini P, Danze JM, Le Ruz P, Seigne M
by people in vicinity of base stations: Il/ Incidences of age, duration of exposure,

| ocation of subjects in relation to the antennas and
Path ol. Biol.(Paris) 51(7): 412  -415; PMID: 12948762

™wil ®n J, Sandstr°m M, Hansson Mild K (2003) f@dSubjec
phoneusers -a consequence of absorption of radiofrequency
Bioelectromagnetics. 24(3): 152 -159; PMID: 12669297

176 Zwamborn APM, Vossen SHJA, van Leersum BJAM, Ouwens MA, Makel WN (2003)

AEffects of GI obal C o mmu-freqeency fieldshon We sltBeimg amda d i o



http://www.ncbi.nlm.nih.gov/pubmed/12168254
file:///C:/Users/Michael/AppData/Roaming/Microsoft/Word/Occup%20Med%20(Lond).%2053(2):%20123-127;%20PMID:%2012637597
http://www.ncbi.nlm.nih.gov/pubmed/12948762
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1 "The overall mean percentage for these clinical findings in all groups were
headache (22%), sleep disturbance (4%), tension (4%), fatigue (3%) and
dizziness (2%). Based on the re sults of the present study, we conclude that the
use of mobile phones is a risk factor for health hazards and suggest that long
term or excessive use of mobile phones should be avoided" 17
1 "The results of the questionnaire survey reveal that people living in the vicinity of
base stations report various complaints mostly of the circulatory system, but also
of sleep disturbances, irritability, depression, blurred vision, concentration

difficulties, nausea, lack of appetite, headache and vertigo. The performed s tudies
showed the relationship between the incidence of individual symptoms, the level
of exposure, and the distance between a residential area and a base station” 178

1 "A mean of 2.7 different symptoms were reported. Sleep disorders (58%),
headaches (41%), ne  rvousness or distress (19%), fatigue (18%), and
concentration difficulties (16%) were most common complaints. Complainants
related their symptoms most frequently to exposure to mobile phone base
stations (74%), followed by mobile phones (36%), cordless pho nes (29%) and
power lines (27%). No distinct symptoms related to a specific field source could
be identified. Eighty  -five percent of the people who consulted a public authority
because of their symptoms were unsatisfied with the response, whereas
consultat ion of self -help groups or building ecologists usually fulfilled
expectations. Two thirds of complainants had taken some action to reduce their
symptoms. The most common measure was to avoid exposure if possible.

Removing or disconnecting indoor sources wa s judged to be the most effective
action" 17°
T Aé some statistical evidences are found that mobi
extreme irritation, increase in the carelessness, forgetfulness, decrease of the
reflex and clicking® ound in the ears. o
T Al ci t entetlravexpdsure of men to EMF is associated with fatigue,
headaches, dizziness, impaired memory, nausea, loss of strength in limbs,
respiratory difficulties, sl eep Wisturbances, and

T ADistance from an6086mimteruralars 24nd 20 -250 min the
urban area. Average power density was slightly higher in the rural area (0.05
mW/ m2) than in the urban area (0.02 mW m2) é ther
of some symptoms to measured power density; this was highest for headaches.
Perceptual speed increased, while accuracy decreased insignificantly with
increasing exposure levels ¢é effects on wellbeing
ruled %ut . o

Cognitive Functions of human subjects with and withou

Physics and Electronics Laboratory, Ongerubriceerd; TNO -report: FEL-03-C148.1-89.
7 Al-Khl ai wi T, Meo SA (2004) fdAssociation of mobile ph
headache, di zziness, tension and sl eep disturbance in

25(6): 732 -736; PMID: 151952 01
Bortkiewicz A, ZmySlony M, Szyikowska A, Gadzicka E

reported by people living in the vicinity of cellul ar
55(4): 345 -351; PMID: 15620045

17 Roosli M, Moser M, Baldinini Y, Meier M, Braun -Fahrlander C (2004) #fASympt oms of i ||
health ascribed to electromagnetic field exposure ia questionnailntkHygur veyo

Environ Health. 207(2): 141 -150; PMID: 15031956

180 Balikci K, Cem Ozcan |, Turgut -Bal i k D, Bali k HH (2005) AA survey
neurological symptoms and sensations experienced by long term users of mobile

phonesd Pat hol Bi ol -3@;PRMID: 166206075 3 ( 1) : 30

BlJames WH (2005) fOffspring sex ratios of people exp
Epidemiol Community Health. 59(9): 810; author reply 810 -811; PMID: 16100324 .

182 Hutter HP, Maschammer H, Wallner P, Kundi M (2006) fASubjectiyv sympt oms
sleeping problems, and cognitive performance in subjects living near mobile phone base

st at i @coup Bnviron Med. 63(5): 307 -313; PMID: 16621850
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http://www.ncbi.nlm.nih.gov/pubmed/15195201
http://www.ncbi.nlm.nih.gov/pubmed/15620045
http://www.ncbi.nlm.nih.gov/pubmed/15031956
http://www.ncbi.nlm.nih.gov/pubmed/15620607
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1 "Inhabitants living nearby mobile phone base stations are at risk for developing
neuropsychiatr ic problems and some changes in the performance of

neurobehavioral functions either by facilitation or inhibition" 163

1T A30,047 persons from a total of 51,444 who took p
also answered questions on how mobile phone base stations affe cted their health
€ A substantial proportion of the German popul ati

health effects caused by exposure from mobile phone base stations. The observed
slightly higher prevalence of health complaints near base stations can not

however be fully explained by #®ttributions or conc:¢
T ATot al pr ev alreporte@ ploySicalsyenptdbms associated with using
mobile phones and other electrical devices was 0. %%. o

T AWe found that eight of the 10 studi exlveseeported i
neurobehavioral symptoms or cancer in populations living at distances < 500
meters from base stations. None of the studies reported exposure above accepted
international guidelines, suggesting that current guidelines may be inadequate in
protecting t he health of huma®¥% popul ations. 0o
T A181 men and 319 women from 500 househol ds were e
above 0.8 V/m was recorded in 12% of flats. There was no significant correlation
between electric field strength and the distance of examined flat s from the base
stations. To make possible comparison with relevant literature, we analysed also
the frequency of the reported symptoms vs. the distance. Headache was declared
by 57% people, most frequently (36.4%) living 100 -150 m away from the base
stati on compared to people living at longer distances. 24.4% subjects, mostly
living at a distance above 150 m, declared impaired memory. Difference was
statistically significant in comparisof” with peop
T AThe sympt oms mtosxposureewera kack df appetite (OR=1.58, 95%
Cl 1.23 to 2.03); lack of concentration (OR=1.54, 95% CI 1.25 to 1.89);
irritability (OR=1.51, 95% CI 1.23 to 1.85); and trouble sleeping (OR=1.49, 95%
Cl 1.20 to 1.84). é the incideeswaselatedto most of t he
exposure levels -independently of the demographic variables and some possible
risk factors. Concerns about adverse effects from exposure, despite being
strongly related with sleep disturbances, do not influence the direct association
between exposure a¥d sleep. o

T AThe aim of this study was to investigate the ass
extremely low frequency magnetic fields (ELF MF), or power frequency fields, and
non-specific physical symptoms (NSPS) . € The crude
183 Abdel -Rassoul G, El -Fateh OA, Salem MA, Michael A, Farahat F, El -Batanouny M,
Salem E (2007) ANeurobehavioral effects among inhabit

stationso Neur ot oxi -cl40l BMID: 16262662 ).[58]4 3 4

184 Blettner M, Schlehofer B, Breckenkamp J, Kowall B, Schmiedel S, Reis U, Potthoff P,

SchizJ,Berg -Beckhoff G (2009) AMobile phone base stations

effects: phase 1 of a population -based,cross ~-secti onal study in Germanyodo O
Med. 66(2):118 -123; PMID: 19017702

8 Korpinen LH, P22kk?°nempofRDbfphydi€aD SynptdinS eassociated with

using mobile phones and other electrical devi cesd Bi oel ectr omdedBret i cs. 30
PMID: 19399784

186 Khurana VG, Hardell L, Everaert J, Bortkiewicz A, Carlberg M, Ahonen M (2010)

AEpi demi ol ogi cal evidence for a health iniJOkcugdf rom mobi
Environ Health.  16(3): 263 1267; PMID: 20662418

187 Bortkiewicz A, Gadzicka E,  Szyjkowska A, Polita@Eski P, Mamr ot P, Szym
ZmySlony M (2012) #ASubjective complaints of people |Ii
stations in Polando I nt J Occup -NePMIEN2IOGEHDNn Heal t h. 2
188 Gbémez -Perretta C, NavarroEA, Segura J, Port ol ®s M (2013) f@ASubjectiyv
related to GSM radiation from mobile phone base stations: a cross -sectional studyo BN
Open. 3(12): e003836; PMID: 24381254 . [70]
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was 8.50 (C1 95%: 1.  73-46.75), suggesting that for women environmental

exposure to ELF MF is associated wih an increase
T AiOover the |l ast few years there have been concerns
electromagnetic waves (EMW) produced by mobile phone base transmitter

stations (BTS) é 49% respondents experienced sl ee
recent episodes of headache or dizziness were reported by 47% and mood
change or anxiety or depression by 41%. About 22% complained about other
physicalorment al sympt®® ms. o
T AMost of the symptoms such as nausea, headache, d
discomfort, nervousness, depression, sleep disturbance, memory loss and
lowering of libido were statistically significant in the inhabitants living near the
BTS antenna (<300 m distances) compared to those living far from the BTS
antenna (>300 m). Conclusion: It is suggested that cellular phone BTS antenna

should not be sited closer than 300 m to populations to minimize exposure of
nei ghb®rs. o
T Aln several «cafnds,efdiegnisfion the inhabitantsdé heal

The health of these inhabitants was shown to improve after the removal of the
antennas, and the researchers could identify no other factors that could explain
this health i mpr ove me these é&aniinatens angl mterligws o f
indicate a connection between adverse health effects and EM radiation from
mobile phone base stations é These results | ead u
of mobile phone base stations on top of buildings such as condomin iums or
housée%. o
1 AiHeadaches were reported significantly more often
frequently and long in comparison with other users (63.2% of the subjects), just
like the symptoms of fatigue (45%). Also, the feeling of warmth around the ear
and directly to the auricle was reported significantly more frequently by the
intensive mobile phone users, compared with other mobile phone users (47.3%
vs. 44.6% respectively). Most symptoms appeared during or immediately after a
call and disappeared within 2 h after the call. Continuous headache, persisting for
longer than 6 h since the end of a call, was reported by 26% of the subjects. Our
results show that the mobile phone users may experience subjective symptoms,

the intensity of which depends on the in tensity of use of¥mobile phon
T ASoviet bloc countries reported that individuals
developed headaches, fatigue, loss of appetite, sleepiness, difficulty in
concentration, poor memory, emotional instability, and labile car diovascular
function, and established strngent exposure stan
B Bolte JF, Baliatsas C, Eikelboom T, van Kamp | (201
frequency magnetic fields and associations with non -specific physical mympt oms

Pollut. 196C: 224 -229; PMID: 25463717
Wl slam SMS (2014) i AweReporee Bealth Hazatds & &Elecfromagnetic

Waves from Mobile Phone Towers in Dhaka,cesBPamgl adesh:
Health. 2014: Article ID 952832, 7 pages; http://dx.doi.org/10.1155/2014/952832 . [71]

191 Shahbazi - Gahrouei D, Karbalae M, Moradi HA, Baradaran - Ghahfarokhi M (2014)

AHeal t h ef f ect smobile phorie basentrgnsaeieeastation (BTS) antennae: a

report from I sfahan, Il rano EI ec2¥00RMDg237885% | Med. 33 ( 3
192 Shinjyo T, Shinjyo A (2014) [Signifikanter Ruickgang klinischer Symptome nach

Senderabbau i ei ne I nterventionsstudie] ASignificant Decr eas
after Mobile Phone Base Station Removal i An I ntervention Bedezdy o Umwel t

Gesellschaft. 27(4): S.294  -301; copy.

193 Szyjkowska A, Gadzicka E, Szymczak W, Bortkiewicz A (201
symptoms in mobile phone users in Poland -an epidemiological studyo I nt
Environ Health. 27(2): 293 -303; PMID: 24692074

¥ Carpenter DO (2015) #dAThe mi cr o-Wwpersensifivigynhistorcahe or el ec
backgroundo Rev EPRMD:265583Ee.al t h.
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f AThe damaging effects of MW radiation on the brai
brain structural damage. An epidemiological survey found that MW radiation
caused human fatigue, headache , excitement, dreams, memory loss and other
symptoms of neurasthenia. In addition, there were impaired learning and
memory abilit ies in rats after MW radiation EE
T AThe study concluded that exposure to electromaghn
phone base statio ns and other electronic devices was associated with psychiatric
symptoms, independently of gender, schooling, and smoking status. The adoption
of precautionary measures to reduce ®uch exposure
T AThe main symptoms wer e: ueadness(88%), cohcentraton nes s/ t
problems (82%), headaches (76%), sleep disorders (47%), nausea (47%),
illusion of movement (47%) and dizziness/vertigo (35%); the former two were
subjectively related to MRI by the majority of the operators. These symptoms
app eared (or worsened) in more than 15 min and, in the vast majority
disappeared 30 min, or more, after the end of exposure. In 13 subjects (81%),
the symptom (or some symptoms) appeared at least weekly. In this small group

of health care workers recently exp osed to MRI, the prevalence of subjective
symptoms was higher than reported in other similar studies but, notably, the
majority of subjects (77%) reported a regression within 4 -8 weeks, suggesting

some form of &% aptation. oo

(e) Many GPs judge EHS and ES s ymptoms as plausibly caused by EM exposure.
1 "An overview of the most recent EMF -related consultation per GP (in Switzerland)
yielded sleep disorders, headaches and fatigue as the most often reported
symptoms and mobile phone base stations, power lines and the own use of
mobile phones as the main EMF sources suspected to be associated to symptoms.
GPs judged the association between EMF and the symptoms to be plausible in
54% of the cases" 1%

(f) Surveys of adolescents reveal a risk for EHS and ES symptoms.

1 RA postal questionnaire comprising 8 pages of 27 questions with 75 items in total
was sentto 2000 Swedish adolescents aged 15-19 years and selected from the
popul ation registry using a stratified sampling s
frequently reported  healt h complaints were tiredness, stress, headache, anxiety,
concentration difficulties and sleep disturbances. Regular users of wireless phones
had health symptoms  more often and reported poorer perceived health than less
frequent us setudg fuéherisioe wed that perceived  health and certain
health symptoms  seemed to be related to the use of wireless phone®¥ . o

1 Of 469 healthy students randomly selected, where 31% of the students used to
use mobile phones and the average daily time of using mobile phones in talk
mode was 7 minutes. é AA statistically significan

¥ Hao YH, Zhao L, Peng RiicrovzaGelasliptionof brdinesicetgg o

metabolism and rel ated mechani s mPMIDNBEOOOIMed Res. 2: 4;
% silva DF, Barros WR, Al meida MD, R° dgonizngA (2015) AEXx
electr omagnetic radiation from mobile telephony and the association with psychiatric

sympt omsod Cad Saude Pubi{2126.&nglisl3 Partigoeye. PWMID:0

26735379 .

197 Zanotti G, Ligabue G, Gobba F (2015) fASubjective symptoms and thei

small group of magnetic resonance imaging (MRI) operag
Electromagn Biol Med. 34(3): 262 -264; PMID: 26444203

98 HussA,R66sli ™M (2006) #fAConsultations in primary care f
electromagneticfields -a survey among gener al practitionersoBMC
PMID: 17074080

19 gSgderquist F, Carlber g M, Hardel | L (itele<s Stéleptiones eandosklf-

reported health symptoms:a population -based study among Swedish adolescents aged
15-19 year s 0 Heafth 7:18;0 nPMID: 18495003 . [42]
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the time mobile phones were used in talk mode and the number of headaches per

month, number of vertigo per month, or number of
Headaches were reported by 65% of those with a daily average talking time of
11-30 mins, compared with 38% of those who di d not use a mobile; occasional

myalgia: 52%, 32%; palpitation: 41%, 21%; fatigue: 39%, 29%; often/always
tinnitus: 23, 8%, concentration problems: 27, 9%; attention problems: 16, 7%;
nervousness: 48, 16%. 290
T AThe number and durati on o f pheonetalspiéroasseciacethd cor dl es
with increased risk of headaches (>6 cellphone calls over 10 minutes weekly,
adjusted OR 2.4; >15 minutes cordless use daily a
wired cellphone headset was associated with tinnitus (adjusted OR 1.8), wh ile
wireless headsets were associated with headache (adjusted OR 2.2), feeling
down/depressed (adjusted OR 2.0), and waking in the night (adjusted OR 2.4).
Several cordless phone frequencies bands were related to tinnitus, feeling
down/depressed and sleepi  ness at school, while the last of these was also related
to modul ation é There were more statistically sig
could be expected by chance (5%). Several were dose -dependent relationships.
To safeguard young people's well -being, we suggest limiting their use of
cellphones and cordless phones to less than 15 minutes daily, and employing a
speaker-phone device for I|?nger daily wuse. o

(g) Surveys of risks associated with the use of mobile phones and similar transmittters

reveal typi cal EHS and ES symptoms  and also established effects such as changes such
as in bone structure close to where the mobile phone is typically kept or used , genetic
and DNA damage , and stress markers . There may be greater effects in people of

different geneti ¢ types.

T AnCase reports of peripheral neur ol ogi cal effects
di sturbances of noxious sensation (dysaesthesia)
are transitory, but may be lasting in others. After very high intensity exposures,
nerves may be grossly injured. However, after lower intensity exposures which
may result in dysaesthesia, ordinary nerve conduction studies demonstrate no
abnormality although current perception threshold studies may. It is concluded
that RFR from mobile phones can caus e peripheral neurophysiologic changes in
some pergHns. o

T AA number of pot emdbileackllula fphomestos humdn health have
been pinpointed, but the question of whether they affect bone mineralization has
rarely been addressed. This study asses sed differences in  bone mineralization in
the right and left hip of healthy male adult volunteers who were either nonusers
of mobile phones (n=24) or users who carried the phone close to the right hip,
for at | east 1 year ( nusesd4butnéotndoubers]hadIqvéron e
BMD at the right trochanter and lower BMC at the right trochanter and right total
hip. Linear regression showed a correlation between estimated cumulative hours

carrying a cell phone on the right hip and differences between right and left

trochanter BMD (r=0.434; P=0.034). The different asymmetries between right

and left hip dual -energy x -ray absorptiometry values in nonusers and mobile
20 Mortazavi SM, Atefi M, Kholghi F (2011) AThe patter
prevalence of self -reported symptoms in elementary and junior high school students in
Shiraz, Il ranodo | ran J-10BeRMIDS238581083 6 ( 2) : 96
M Redmayne M, Smith E, Abramson MJ (2013) AThe rel ati
well -being and their wireless phone use: a cross -sectional studyo Environ Hea

PMID: 24148357
22 saini R, Saini S, Sharma S (2010) ANeurological dys
Neurosci Rural Pract. 1(1): 57 -58; PMID: 21799627 ; atrticle .
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phone users suggest that these devices may adversely affect bone
mi nerali#?ation. o

T AThe EM mafdnokidaphome (MP) can produce a variety of adverse health
effects. Bone mineral density (BMD) of rats exposed to radiation emitted by MPs
was found to be a statistically non -significant decrease. The aim of the present
study was to investigate forearm BMD in healthy young adult MP users. 263
healthy subjects (86 male MP users, 14 male controls and 97 female MP users, 66
female controls) were included in this study. Ages ranged from 20 to 35
Binary logistic regression analysis indicated that a r isk for osteopenia was found
to be higher in females than males, and in MP users than MP non -users. In
conclusion, MP can cause osteopenia in the forearm of healthy young adult
femal &s. 0

T ARadi ofrequency waves gener at ed pdtent@almpubicobi | e phone
health problems. Short  -term effects like changes in sleep, heart rate, and blood
pressure,andlong -t erm effects |ike carcinoma are well do

experts are of the opinion that hot tropical Indian climate, low body mass index,
low fat content of an average Indian, in combination with a high environmental
concentration of RF radiation may place Indians at higher risk of RF radiation
adverse effects than the Europeans é time has com
use mobile phone, ch  eck the SAR level before buying a handset, and to know
when to switch it on and off so as to avoid becoming the slave of technology
instead of i%s mastery. o
1 63 persons residing within 300m of a mobile phone mast compared with 28
healthy controls had signi  ficantly elevated genetic damage parameters of DNA
migration length, damage frequency (DF) and damage index, with females more
el evated DF than males. fAThe | inear regression an
mobile phone usage, location of residence and powe r density as significant
predictors of ge#etic damage. 0
T Alt was revealed that a majority of the subjects
mobile base station complained of sleep disturbances, headache, dizziness,
irritability, concentration difficulties, and h ypertension. A majority of the study
subjects had significantly lesser stimulated salivary secretion (P < 0.01) as
compared to the control subjects. The effects of prolonged exposure to EMRs
from mobile phone base stations on the health and well -being of t he general
population cannot be ruled out. Further studies are warranted to evaluate the
effect of electromagnetic fields (EMFs) on general health and more specifically on
oral hedlth.o

(h) The effect of EM exposure from wireless smart meters seems to ha ve similar effects
to that from mobile phones, mobile phone masts and radio and TV masts. In particular it
seems that the installation of wireless smart meters have now been shown to be capable
of causing EHS without prior kindling through a process of inc reasing ES.
T Aln 2006, the government in the state of Victoria
of smart meters in Victoria, which effectively removed a whole population's ability

@ sarav?z FD (2011) fAAsymmet r i e gnohilen celuiap phorie nuesrearlsioz alt i on
Craniofac Surg. 22(2): 706 -710; PMID: 21415640
204 Cidem M, Bahadir C, Karakoc Y, KeaeMneraDendityiit 2012) @dAFo

Heal thy Young Adult Mobil e Phon49; dbdract ;spilf. Med Sci . 1(1)
2 paul B, Saha I, Kumar S, Samim Ferdows SK, Ghose G
to rethink and I imit usageo | B874laRAMID: 25P58%P9 i.c Heal t h. E
2% Gandhi G, Kaur G, Ni s asectional(cas®cbmr)l stutlydon genatics s

damage in individuals residing in the vicinity of a n

Electromag n Biol Med. 9:1 -11; PMID: 25006864

27singh K, Nagaraj A, Yousuf A, Ganta S, Pareek S, Vi
electromagnetic radiations from mobile phone base stations on general hea Ith and

salivary functiono J I nt Soc P¥f50,vPMODo2Mehi084i t y Dent . 6 ( 1
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to avoid exposure to human -made high -frequency nonionizing radiation. This

issue appears to constitute an unprecedented public health challenge for Victoria.

By August 2013, 142 people had reported adverse health effects from wireless

smart meters é The study included 92 residents of
frequently repor ted symptoms from exposure to smart meters were (1) insomnia,

(2) headaches, (3) tinnitus, (4) fatigue, (5) cognitive disturbances, (6)

dysesthesias (abnormal sensation), and (7) dizziness. The effects of these

symptoms on people's lives were significant. Conclusions: Review of some key

studies, both recent and old (1971), reveals that the participants' symptoms were

the same as those reported by people exposed to radiofrequency fields emitted

by devices other than smart meters. Interestingly, the vast majo rity of Victorian

cases did not state that they had been sufferers of electromagnetic

hypersensitivity syndrome (EHS) prior to exposure to the wireless meters, which

points to the possibility that smart meters may have unique characteristics that

lowerpeo pl e's threshold for syffptom devel opment. o

(i) Studies of general users of mobile phones indicated the risk of typical effects found in
people with EHS and ES.
1T AHeavy usmwhile phorfes demonstrated increased salivary flow rate, blood
flow rate, and volume of parotid gl an &% . o
1 0 S elegorted symptoms were headache, vertigo/dizziness, fatigue,
forgetfulness, sleep disturbance -insomnia, tension  -anxiety, joint and bone pain,
lacrimation of the eyes, hear ing loss and tinnitus. As a result of the survey, the
study has shown that users of mobile phone and computer more often
complained of headache, joint and bone pain, hearing loss, vertigo/dizziness,
tension -anxiety symptoms according to time of daily usage (p < 0.05). In users of
mobile phone and computer, women significantly (p < 0.05) complained more
often of headache, vertigo/dizziness, fatigue, forgetfulness and tension -anxiety
than m&n. o

() Animal studies confirm what it now known from human studies that animals, like
people, have different levels of sensitivity or intolerance to environmental factors like EM
exposure.
f AOur results suggest a possible radiofrequency se
which may be due to the distance from the antenna or to unexplored intimate
factor s. Each subject é may react differently in
radi of requency sensitivity i.e. due to genetic fa
model genome is at least 54% homologous to the human, our findings may be of
clinical value in terms of | imit*setting for publ
(k) Animal studies focusing on mechanisms also help to explain the risks for different
symptoms following EM exposure such as to mobile phones.
T AComparative pr ot e o miledtatlanya-lteyrsirradiation éamebath
EMF sources altered significantly (p < 0.05) the expression of 143 proteins in
21 amech F (2 0ReportingioBSyrhptom Development From Exposure to
Radiofrequency Fields of Wireless Smart Meters in Victoria, Australia:
Altern Ther Health Med. 20(6): 28 -39; PMID: 25478801
2Bhargava S, Motwani MB, Patni VM (2012) fdEffect of
parotid gland salivary flow rate and vol umeod Oral Surg Or al Med Or al Pai

114(2): 200 -206; PMID: 2276 9405 .
W Ke-er N, Pamuk- u -Tepqted®ymptdms asSoeiatéd with exposure to
el ectromagnetic fields: a questionn®MDbe&3730819dy o EIl ectr

211 Geronikolou S,Zi mer as S, Davos CH, Michalopoulos I, Tsitom
Radiofrequency Sensitivity and Radiofrequency Effects of Mobile or Cordless Phone near
Fields Exposure in Drosophila melanog®BiDer o PL0oS One.

25402465 .
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total (as low as 0.003 fold downregulation up to 114 fold overexpression).

Several neural function related proteins (i.e., Glial Fibrill ary Acidic Protein (GFAP),
Alpha -synuclein, Glia Maturation Factor beta (GMF), and apolipoprotein E (apoE)),

heat shock proteins, and cytoskeletal proteins (i.e., Neurofilaments and

75

tropomodulin) are included in this list as well as proteins of the brain metabolism

(i.e., Aspartate aminotransferase, Glutamate dehydrogenase) to nearly

all brain regions studied. Western blot analysis on selected proteins confirmed the

proteomics data. The observed protein expression changes may be related
to brain plasticity alterations, indicative of oxidative stress in the nervous system

or involved in apoptosis and might potentially explain human health hazards

reported so far, such as headaches, sleep disturbance, fatigue, memory deficits,

and brain tumorlong -terminducti on under similar exposure condi t #20ns .

() Surveys of people with EHS showed typical EHS and ES symptoms.

1 0 Re p o rntajerdomplaints were "fatigue/tiredness" (85%), "headache”,
"concentration, memory, and thinking" difficulty (81%, respectively). The mos
plausible trigger of EHS onset was a mobile phone base station or personal
handy -phone system (37%). 65% experienced health problems to be due to the
radiation from other passengers' mobile phones in trains or buses, and

12%reported that they could notu  se public transportation at all. 53% had a job

before the onset, but most had lost their work and/or experienced a decrease in
income. Moreover, 85.3% had to take measures to protect themselves from EMF,

such as moving to low EMF areas, or buying low EMF e lectric appliances. EHS

persons were suffering not only from their symptoms, but also from economical
and social $roblems. o

1T AiBefore the onset of EHS the most common
types of allergies (35.1%, 68). During the acute phase of EHS the most common

symptoms were nervous system related: "stress" (60.3%, 117), "sleeping
disorders" (59.3%, 115) and "fatigue" (57.2%, 111). The sources that were most
often reported to have triggered EHS were: "personal computers” (50.8%, 94)

and"mobi | e phones" (47.0%, 87). é Accordi

reduction or avoidance of electromagnetic fields (EMF) helped in their full or

partial recovery. The best treatments for EHS were given as: "dietary change"
(69.4%), "nutritional supplements " (67.8%) and "increased physical exercise"
(61.6%). The official treatment recommendations of psychotherapy (2.6%) and

0

heal th ¢

to 76% o

medication( -4 . 2 %) were not signi*icantly helpful.o

212 Fragopoulou AF, Samara A, Antonelou MH, Xanthopoulou A, Papadopoulou A, Vougas
K, Koutsogiannopoulou E, Anastasiadou E, Stravopodis DJ, Tsangaris GT, Margaritis LH

(2012) fpBteome nresponse following whole body exposure of mice to mobile

phone or wireless DECT baser adi ati ond EIl ectr omagn -B#oBRMDMed. 31( 4)

22263702 .

28Kato Y, Johansson O (2012) fdReported -functional i mp
hypersensitive Japanese: A questionnaire surveyo Pathophysi elDlpgy. 19(5):
PMID: 22458999 . [63]

214 Hagstrom M, Auranen J, Ekman R (2012) "Electromagnetic  hypersensitive Finns:

Symptoms, perceived sources and treatments, a ques tionnaire study"”

Pathophysiology.20(2): 117 -122; PMID: 23557856 . pdf. [64]
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2.
Headaches

Headaches have long been recognised as a specific symptom of low -level
electromagnetic exposure as from mobile phones. In many surveys headaches appear as

the leading specific symptom or within the top three. There is therefore full

substantiation of a risk from mobile phones for headaches , iInadditionto  the VGCC and
oxidative stress evidence

(a) Surveys of health risks from mobile phones usually include headaches.
1 One ranked headaches first  : "The overall mean percentage for these clinical
findings in all groups were headache (22%), sleep disturbance ( 4%), tension

(4%), fatigue (3%) and dizziness (2%). Based on the results of the present
study, we conclude that the use of mobile phones is a risk factor for health
hazards ."2%
1 Another survey reported: isome statistical evidences are foun
may cause headache é &%
1 Another survey linked the risk of headaches with length of exposure through
talkking: iHeadaches were reported significantly more o

talked frequently and long in comparison with other users (63.2% of the
subject s ) Gbntinuous headache, persisting for longer than 6 h since the end of
a call, was reported by?26% of the subjects. o

(b) There have been also been surveys of young people who use mobile phones  which
also find the risk of headaches common.
T ASome o mostfregeently reported health complaints were tiredness, stress,
headache, anxiety, concentration difficulties and sleep disturbances. Regular
users of wireless phones had health symptoms  more often and reported poorer
perceived health thanlessfrequen t us &% s. 0
1 Another survey on risk for high school students found: AA statistically sign
association was found between the time mobile phones were used in talk mode
and the number of headaches per month 0 Headaches were reported by 65% of
those with a  daily average talking time of 11 -30 mins, compared with 38% of
those who did not use a mobile. 219
I For adolescents the number and duration of mobile phone calls increased risk of
headaches: iThe number and duration of cellphone and c
associated with increased risk of headaches (>6 cellphone calls over 10 minutes

2BAI-Khl aiwi T, Meo SA (2004) AAssoci awihtatguepf mobi |l e ph
headache, dizziness, tension and sl eep disturbance in
25(6): 732 -736; PMID: 15195201

216 Balikci K, Cem Ozcan I, Turgut -Bal i k D, Bal i k HHy<guyod$omne i A sur ve
neurological symptoms and sensations experienced by long term users of mobile

phoneso Pat hol Bi ol -3@;PRMID: 156206075 3 ( 1) : 30

2175zyjkowska A, Gadzicka E, Szymczak W, Bort ki ewi cz A (2014) #AThe risk of

symptoms in mobile phone users in Poland -an epidemiological studyo | nt
Environ Health. 27(2): 293 -303; PMID: 24692074
218ggderquist F, Carlberg M, Hardel | L ( 2ideless)telephdses andf self-

reported health symptoms:a population -based study among Swedish adolescents aged

15-19 year s 0 Heafth 7:18;0 nPMID: 18495003 . [42]

2°Mortazavi SM, Atefi M, Kholghi F (2011) @dThe patter:
prevalence of self -reported symptoms in elementary and junior high school students in

Shiraz, Il rano I ran J-108eRPMIDS238581083 6 ( 2) : 96
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weekly, adjusted OR 2. 4; >15 minutes cordless use daily a
wireless headsets were associated w#t h headache (
1 Among 2042 children aged 11 -15mobil e phone use fiwas associated
significantly increased adjusted odds ratio for headaches and migraine (1.42,
%% Cl = 1.12-1. 81%3*. o
1 For adolescents being awakened during the night by their mobile phone was
associated with an increase in health symptom reports such as € headache and

physical ill -being .0%??

(c) Surveys of health risks near mobile phone masts, like mobile phones themselves,
also include headaches .Both, of curse, involve the same radiation patterns.

1 "The results of the questionnaire survey reveal that people living in the vicinity of
base stations report various complaints mostly of the circulatory system, but also
of € headache é The performed studies showed the relationship between the
incidence of individual symptoms, the level of exposure, and the distance
between a residential area and a base station 228

f  Another health survey , in La Nora, Murcia, Spain, in the vicinity of two GSM
900/1800MH z cel |l ul ar phone showed &tatistidally signiicand , i
positive exposure -response associations between the E -field and the following
variables: €é headaches €& Based onthe d ata of this study the advice would be to
strive for levels not higher than 0.02 V/m for the sum total, which is equal to a
power density of 0.0001 W cm] or 1 TW m].o

1 Inanother survey, where the d istance from antennae was 24 -600 m in the rural
areaand 2 0-250 m in the urban area with a verage power density was slightly
higher in the rural area (0.05 mW/m?2) than in the urban area (0.02 mW/m2),
fithere was a significant relation of some symptoms to measured power density;
this was highest % or headaches. 0

1 iHeadache was decl ared by 57% people, mdSsSit freq
m away from the base station compared to peo ple living at | onger di
Difference was statistically significant in comparison with people living at other
di stan®es. o

ue
st

22Redmayne M, Smith E, Abramson MJ (2013) fAThe relati
well -being and their wireless phone use: a cross -sectional studyo Environ Hea
PMID: 24148357

21Chiu CT, Chang YH, Chen CC, Ko MC, Li CY (2014) Mol
symptoms in childreno J For me&6(MPOARO7AsIs BMID: pi i : S0929
25115529 .

2225choeni A, Roser K, Ro6sliM(20 15) ASymptoms and Cognitive Functio
Adol escents in Relation to Mobile Phone Use during Ni
PMID: 26222312

2Bortkiewicz A, ZmySlony M, SzQO04&pwskBuMlj eGStaidzeé ckymmiEt

reported by people |living in the vicinity of cellul ar
55(4): 345 -351; PMID: 15620045
224 Oberfeld G, Navarro AE, Portoles M, Maestu C ,Gomez -Perretta C (2004) AThe

Microwave Syndrome - Furt her Aspects of a Spanish Stullyo, Conf
Paper . [59]

2Hutter HP, Maschammer H, Wal |l ner veBymptdnspsteeping( 2006 ) i
problems, and cognitive performance in subjects living near mobile phone base

stationsoOccup Envir o313 MMD: 1683%05) : 307

226 Bortkiewicz A, Gadzicka E,  Szyjkows ka A, Pol i t a Es ki P, Mamr ot P, Szym
ZmySlony M (2012) #ASubjective complaints of people |i
stations in Polando I nt J Occup -MePMIENWIO55Nn Heal t h. 2
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91 For ri sks from mobile phone masts in Bangladesh: irecent episodes of hea
or dizziness were r2ported by 47%. 0

1 Headaches were one of ten health risks for people living mear mobile phone
mastsinilran. fAiMost of the symptoms suché wese nausea, heac
statistically significant in the inhabitants living near the B ase Transceiver Station
(BTS) antenna (<300 m distances) compared to those living far from the BTS
antenna (>300 m). 88

(d) Some studies on mobile phone masts  are now linking specific health risks like
headache with physiological markers like salivary secretion
T Alt was revealed that a majority of the subjects

mobile base station complained of sleep disturbances, headache € A majority of
the study subjects had significant ly lesser stimulated salivary secretion (P < 0.01)
as compared to the ®ontrol subjects. o

(e) Other sources of EM radiation such as smart meters, which radiate only occasionally,
are also a risk for headaches:
1 Ina study included 92 residents of Victoria, Australia of 7 health risks headaches

c ame s e c bha mast fréquently reported symptoms from exposure to smart
meters were (1) insomnia, (2) headaches € The effects of these symptoms on
people's lives were significant. Review of some key studies, both r ecent and old
(1971), reveals that the participants' symptoms were the same as those reported
by people exposedto RFf i el ds emitted by devices &t her than

() Some surveys covered both mobile phones and mobile phone masts and other
sources of EM exposure.
T Inone "Ameanof2.7di fferent symptoms wer bdeadachpsor t edo wi t h
(41%) 6 as the second FAost prevalent.
T I'n another headaches came s ec oThdmastfconemon sl eep di so
health complaints among EHS individuals were sleep disorders (43%) and
headaches (34%), which were mostly attributed to power lines and mobile phone
handsets. 0>
1 The evidence of the risk of headaches can b e traced back to Soviet studies: fiin
Soviet countries, there were many early reports of behavioral effe cts occurring at

27 sl am SMS (2014) i AwRepanee dealth Hazadds & Elecfromagnetic

Waves from Mobile Phone Towers in Dhaka, Bangl adesh:
Health. 2014: Article ID 952832, 7 pages; http://dx.doi.org/10.1155/2014/952832 . [71]

228 Shahbazi - Gahrouei D, Karbalae M, Moradi HA, Baradaran -Ghahfarokhi M (2014)

AHeal th effects of |living near mobile phone base tran

report from | sfahan, BiblMadn33(3)E206 c-210,0ANEDg23781985

2°Singh K, Nagaraj A, Yousuf A, Ganta S, Pareek S, Vi:
electromagnetic radiations from mobile phone base stations on general health and

salivary functiono J I nt Soc P56, vPMDo2Mihi0B4 t y Dent . 6 ( 1
L amech F ( 20ReportingioSSyrmptom Development From Exposure to

Radiofrequency Fields of Wirele ss Smart Meters in Victoria, Australi
Altern Ther Health Med. 20(6): 28 -39; PMID: 25478801

21 Rposli M, Moser M, Baldinini Y, Meier M, Braun -Fahrlander C (2004) A Sy mpt oms of il 1l
health ascribed to electromagnetic field exposure ia questionnailntkHygur veyo
Environ Health. 207(2): 141 -150; PMID: 15031956

22S5chreier N, Huss A, R°°s|li M (2006) f@AThe prevalence

electromagnetic field  exposure: a cross -sectional representative survey in Swi t zer |l ando
Soz Praventivmed. 51(4): 202 -209; PMID: 17193782
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much lower intensities than those that cause tissue heating. The symptoms
reported included headache  é (reviewed by Silverman). >3

(g) A few surveys show higher risk of headaches by gender.
T iln users of mobil e phone anifichntlg(p mp@OS)er , women sig
complained more often of headache, vertigo/dizziness, fatigue, forgetfulness and
tension -anxi ety t h%n men. o

(h) Some surveys focus on people with known sensitivity to mobile phones and similar
radiation.

1 One survey had therisk of h eadaches in second place, including passive radiation
from other peopl ed di Rmpboirrtagerdpnip@inteveere
"fatigue/tiredness" (85%), "headache", "concentration, memory, and thinking"
difficulty (81%, respectively). The most plausible trigger of EHS onset was a
mobile phone base station or personal handy -phone system (37%). 65%
experienced health problems to be due to the radiation from other passengers'
mobile phones in trains or buses, and 12%reported that they could not use public
transport at i on &% all . o

(i) The risk of headaches from mobile phone signals is not just for people who have
some known sensitivity to EM exposure:
T AThe higher preval ence o-Bymptemagbapdowadstheend he non
of RF exposure justifies further investigation of possible physiological
correl#dtes. o

()) Other surveys judge the acceptance of the link between the risk of headache with an
EM source.
1 A survey in Switzerlandshowed, as regards symptoms like headaches, that AGPs
judged the association be  tween EMF and the symptoms to be plausible in 54% of
the cases ."2%"

(k) Some studies are beginning to unravel the physiological mechanisms for the risk of
headache from mobile phone use and other radiation.
T AThe damaging effects of MW radiation on the brai

brain structural damage. An epidemiological survey found that MW radiation
caused human fatigue, headache ¢é wultrastructural
mitochondria were induced within 24 h of the post -30 mW/cm2 MW radiation
exposure é Certain doses of MW radiation cause re
synthesis é MW radiation reduces the activity of
€ MW radiation causes abnor meslencedingptheessi on of t he
respiratory chain, resulting in brain energy met a

2Carpenter DO (2014) AExcessive exposure to radiofrecd
may cause the devel opment of electrohypersensitivitydc
40-42; PMID: 25478802

BiK¢-er N, Pamuk- u -TepdrtedGymptdms AsSceibtdd with exposure to

el ectromagnetic fields: a questi onn®MDe3780819dy 0 EIl ect r
®Kato Y, Johansson O (2012) AReported -functional i mp:
hypersensitive Japanese: A questionnairel0Burveyo Path
PMID: 22458999 . [63]

2% Hillert L, Akerstedt T, Lowden A, Wiholm C, Kuster N, Ebert S, Boutry C, Moffat SD,

BergM, Arnetz BB(2008) AThe effects of 884 MHz GSM wirel

on headache and other symptoms: an experimental provoca
Bioelectromagnetics. 29(  3): 185 -196; PMID: 18044740

B"Huss A, R°°sl|li M (2006) AConsultations in primary c:
electromagneticfields -a survey among generBMCPublicHeat th6:266,ner s 0O

PMID: 17074080
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damage of the mitochondrial membrane is one of the most important
mechanisms of MW radiation  -induced disturbance of brain energy
metabolism é &%

1 Frey, who disc overed tinnitus from microwaves in 1962, gave evidence -based and
mechanistic reasons in 1998: AThere have been numerous recent r
headaches occurring in association with the use of hand -held cellular telephones.

Are these reported headaches real? A re they due to emissions from telephones?

There is reason to believe that the answer is "yes" to both questions. 0 He gave
t hr ee r e a sheadaches ésiafongequence of exposure to low intensity

microwaves were reported in the literature 30 years ago. T hese were observed

during the course of microwave hearing research before there were cellular

telephones. 0 ( i the)blodd -brain barrier appears to be involved in headaches, and

low intensity microwave energy exposure affects the barrier. 0 ( i thé dopafin e-
opiate systems of the brain appear to be involved in headaches, and low intensity

electromagnetic energy  exposure af f ects t hos%® systems. 0

2 Hao YH, Zhao L, Peng RY (2015) fdEffects of microwav
metabolism and rel ated mechani s mPMIDNMBEOOOIMed Res. 2: 4;
2 Frey AH (1998) fiHeadaches from cellular telephones:
i mplications?0 Environ Heal-108 PRErog4p EB69%. . 106 (3): 101
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3.
Memory Loss

Memory loss has long been recognised as a specific symptom of low -level
electromagnetic  exposure as from mobile phones. In some surveys memory loss is also
described as forgetfulness, cognitive disturbance, reduced cognition , reduced
concentration, confusion, word loss, or poor learning . There is full substantiation of a risk
from mobile pho nes for this symptom, in addition to the VGCC and oxidative stress

evidence.

(8) Surveys from users of mobile phones included the risk of memory loss or
forgetfulness.
T Aé some statistical evidences are fodnd that mobi
forgetfulness ¢?4°
T AResul t s o f-andlysiesuggestttet EMFs may have a small impact on
human attention and Wbrking memory. o

(b) Studies f or the Wifi element of modern mobiles phones there is also a risk for
memory loss in the form of attention and working memory
1 One study showed a greater affect for men than women. iThe P300 component
event -related potentials is believed to index attention and working memory (WM)
operation of t he bR3@Iamgitudbsaf r matesie abmparison to

female subjects only at the presence of EMF é the present findings su
Wi-Fi exposure may exert gender -related alterations on neural activity associated
with the amount of attentional resources engaged during a linguistic te st adjusted

to induc® WM. 0

(c) Similar risks for memory functions and learned responses are also confirmed by
animal studies. Whereas headaches cannot easily at present be studied in animals,

cognitive processes can and changes in these have shown clear correlation with mobile
phone radiation.
T AGSM exposed rats had i mpaired memory for objects
presentation, € Our results suggest significant/|

rats after GSM microwave ex pos wW¥ e . 0
T APhone expo sshddsammficamby (approximately 3 times) higher mean
latency to reach the target quadrant and spent significantly (approximately 2

times) less time in the target quadrant than age - and sex -matched controls.

Mobile phone exposure affected the acquisition of learned responses in Wistar

rats. This in turn points to the poor spatial navigation and the object place

configurations of the phone -exposed animals. ol n escape | atenci e

240Balikci K, Cem Ozcan |, Turgut -Bal i k D, Bali k HH (2005) fAA survey ¢
neurological symptoms and sensations experienced by long term users of mobile

phoneso Pat hol Bi ol -3@;PRMID: 156206075 3 ( 1) : 30

241 Barth A, Winker R, Ponocny - Seliger E, Mayfhofer W, Ponocny |, Sauter C, Vana N

(2008), rahalysiefor aecurobehavioural effects due to electromagnetic field

exposure emitted by GSM mobile phonesé6 BMdIBup Environ
17928386 .

242 papageorgiou CC, Hountala CD, Maganioti AE, Kyprianou MA, Rabavilas AD,

Papadi mitriou GN, Capsal i s -REbsgndlso0thelpl00 ompoheatoft s of Wi
event -related potentials during an a uditory hayling tasko J Integr Neul
202; PMID: 21714138

243 Nittby H, Grafstrom G, Tian DP, Malmgren L, Brun A, Persson BR, Salford LG,

Eberhardt J ( 20 GiBppirmB&n€ oigrats aftdr org  -term exposure to GSM  -900

mobile phone radiationo Bioel €282 PMIInag®Mme3s¥i.cs. 29(3) : 2
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subjects were 100 -300% slower than controls, while time spent to reach the
target quadrant was over 300% for exposed animals. 244

T AThese results indicate that 916 MHz EM fields in
rats during®exposur eo

T AiThe results showed declined cognitive function,
damage in the braino  f microwave -exposed animals. The results indicated that,
chronic low -intensity microwave exposure in the frequency range of 900 to 2450
MHz may cause hazardous e&effects on the brain.?o

(d) Animal studies also  confirm the risk of memory loss and that the me chanism for
cognitive impairment may include oxidative stress and neurotransmitter disruption ,
along with a genetic dispostion
T AiResults of the present study indicated that incr
microwave exposure may contribute to cognitive im pairment and inflammation in
brai®h. o

T AThese data suggest that the hippottrammpus can be i
microwave exposure, which might result in impairment of cognitive function due
to neurotransmit®®er disruption. o

T AA significant change ,i mobehawnixorety and poor | ear
extensive neurodegeneration on®*exposure to radio
T ALong term exposure to | ow |level electromagnetic
cellular phones causes serious health probl ems &
single 45 min of LLER exposure may produce an increase in 5 -HT level without
changing the blood glutamate level. Increased 5 -HT level may lead to a retarded
|l earning and a deficif® in spatial memory. o
1 A R-EMR exposure affected the viable cell count in dors al hippocampal CA3
region. RF EMR exposure influenced dendritic arborization pattern of both apical
and basal dendritic trees in RF~ -EMR exposed rats. Structural changes found in the
hippocampus of RF -EMR exposed rats could be one of the possible reasons fo r

altered cdgnition. o

24 Narayanan SN, Kumar RS, Potu BK, Nayak SnoryMail ankot
performance of Wistar rats exposed to mobil-e phoned C
234; PMID: 19330250

>Hao D, Yang L, Chen S, Tian Y, Wu S (2012) A916 MHz
aff ects rat behavior and hippocampal neur onal di schargg
1488 -1492; PMID: 25657684

246 Deshmukh PS, Nasare N, Megha K, Banerjee BD, Ahmed RS, Singh D, Abegaonkar

MP, Tripathi A K, Mediratta PK (2015) ACognitive |I mpairment

in Rats ExposedtoLow -l nt ensity Microwave RadPMBDt267@Ive6 | nt J Toxi
247 Megha K, Deshmukh PS, Banerjee BD, T ripathi AK, Abegaonkar MP (2012)

iMi crowave radiation induced oxidative stress, cognit
brain of Fischer ratso | ndi-9%6 PMIDERE 68Bol . 50(12): 88¢9

248 Zhao L, Peng RY, Wang SM, Wang LF, Gao YB, Dong J, Li X, Su ZT (2012)

iRel ati onship between cognition function-teaomd hi p
mi crowave exposureo Bi omed EI88 iPM®n22988825. . 25( 2) : 1
sai khedkar N, Bhatnagar M, Jain A, Sukhwal P, Sharm
of mobile phone radiation (900 MHz radiofrequency) on structure and functions of rat

brai nd Ne uRMOD 24588496.

250 Eris AH, Kiziltan HS, Meral |, Genc H, Trabzon M, Seyithanoglu H, Yagci B, Uysal O

(2015) AEff e-teim 9@0fMHSIdwdevd electromagnetic radiation exposure on

blood serotonin and glutamate level s0 Brati sl Lek Li-93;,yMID116( 2) : 101
25665475 .

%1 Narayanan SN, Kumar RS, Karun KM, Nayak SB, Bhat PG
altered spatial cognition of prepubescent rats exposed to chronic radiofrequency

el ectromagnetic radi at iPMIiDO260BB310ab Br ai n Di s.
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T AThese findings |l ed us to concl u-dveveMWat exposur e
radiation leads to oxidative/nitrosative stress induced p53
dependent/independent activation of hippocampal neuronal and non -neuronal
apoptosis associated withsp ati al memo#?y | oss. 0

T AiThe gene chip results demonstrated that 41 genes
(1.8 W/kg group), and 219 genes (3.6 W/kg group) were differentially expressed
€ Long-term, low -level microwave exposure may inhibit learning and memaory by
affecting protein and energy metabolic processes and signaling pathways relating

to neurological functions or diseases. 0?53

1 Reduction of phosphorylated synapsin | (ser -553) leads to spatial memory
impairment .APhosphoryl at ed -Sylhvwapfeundio | pldypa key role in
the impaired GABA [the major inhibitory neurotransmitter  in the central nervous

system] release and cognitive dysfunction that was induced by microwave
exposuw¥e. o

(e) Surveysincludin g EM sources from mobile phones, mobile phone masts  and similar
sources :
1 "A mean of 2.7 different symptoms were reported 0 a ncdnceftration difficulties

(16%) 6 was one of the five mo$t common compl aints.
1 0 S elegorted symptoms were é forgetfulness € In users of mobile phone and
computer, women significa  ntly (p < 0.05) complained more often of e

forgetfulness andtension -anxi ety t h%®n men. 0

(f) Surveys show a risk of memory loss among young people using mobile phones.

i Foradolescentsaged 15 -1 9, among imdsefregueantyy freported health
complaints 0 w e r ancéntration difficulties 0 .

1 For317 7"-gr ade student s: iThe accuracy of working me
reaction time for a simple learning task shorter, associative learning response
time shorter and accuracy poorer in childr en reporting more mobile phone voice
calls. é The completion time for Stroop word nami
reporting more mobile phone voice calls. The findings were similar for total short
message service (SMS, also known as text) messages per we ek %0

I For 469 healthy school students randomly selected, where 31% of the students
used to use mobile phones and the average daily time of using mobile phone sin
talk mode was 7 minutes, ¢ oncentration problemswere reported by 27 % of those
with a daily ave rage talking time of 11  -30 mins, compared with 9% of those who

®2Shahin S, Banerjee S, Singh SP, Chaturvedi CM (2015)
Radiation Impairs Learning and Spatial Memory via Oxidative/Nitrosative Stress Induced

p53 Dependent/Independent Hippocampal Apoptosis: Molecular Basis and Underlying

Me c hani s mol Sch. piixkfv205; PMID: 26396154

%%Zhao YL, Li YX, Ma HB, Li D, Li HL, Jiang R, Kan GH,

Screening of Genes Sensitive to Long -Term, Low -Level Microwave Exposure and

Bi oinformatic Analysis of Potential Correlations to L
Sci. 28(8): 558 -570; PMID: 26383594

2% Qiao S, Peng R, Yan H, Gao Y, Wang C, Wang S, Zou Y, Xu X, Zhao L, Do ng J, Su Z,

Feng X, Wang L, Hu X (2014) fAReducti on-583)legpstwsphor yl a
spatial memory impairment by attenuating GABA release after microwave exposure in

Wi star ratso PL0oS OnPMID:24743639: . e 9550 3

255 Rposli M, Moser M, Baldinini Y, Meier M, Braun -Fahrlander C (2004) A Sy mpt oms of il 1l
health ascribed to electromagnetic field exposure ia questionnailntkHygur veyo
Environ Health. 207(2): 141 -150; PMID: 15031956

B6K¢e-er N, Pamuk- u -TepdrtedGymptdpms asSceibtdd with exposure to

el ectromagnetic fields: a questionn®MDbe&3730819dy o EIl ectr
257 Abramson MJ, Benke GP, Dimitriadis C, Inyang 10, Sim MR, Wolfe RS, Croft RJ (2009)

AMobil e telephone use is associated with changes i n c
adol escentso Bioel ectr o688y BMID: 19641978 3.0( 8) : 67 8
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did not use a maobile; attention problemswere reported by 16 % of those with a

daily average talking time of 11 -30 mins, compared with 7% of those who did not

use a mobile. 258
T AA change i nerformancerover ope year was negatively associated with

cumulative duration of wireless phone use and more strongly with RF -EMF dose.

This may indicate that RF -EMF exposure affects medory perfor ma
T AThis study demonstrated, fodbraint baeierfandcegnitive i me, t he

changes in rats exposed to 900MHz el ectromagnetic
EMF exposure for 28 days induced the expression of mkp -1, resulting in ERK
dephosphorylation. Taken together, these results demonstrated that expos ure to
900MHz EMF radiation for 28 days can significantly impair spatial memory and
damage BBB permeability in rat by activating the mkp-1/ ERK pat®way. o
T AFrom the Morris water maze (MWM) test, we obseryv

demonstrated decreased learnin g and memory, while females were not affected
in learning and memory, which suggested that microwaves had gender -
dependent effects. In summary, we have provided the first experimental evidence
of microwaves inducinggender -dependent #®ffects. o

(g) Surveys of mobile phone radiation from masts show risk of memory loss.
1 Near the phone masts at in La Nora, Murcia, Spain, t h estatistically significant
positive exposure -response associations 0i n ¢ | u bhss df mémory 0 282
T A24. 4% subjects, m distande ybove i150 mnhdgclamed impaired
memory. Difference was statistically significant in comparison with people living
at other d¥stances. 0

1 Lack of concentration was the second of four most common symptom: iThe
symptoms most related to exposure were € lack of concentration (OR=1.54, 95%
Cl 1.25 to 1.89); € the incidence of most of the

exposure levels -independently of the demographic variables and some possible
ri sk fa%tors.o

1 A male subject suffered from multiple symptoms mostly unknown from his past
as he devel opeardogiEaHd8ficits ppeared also during the day:
coordination difficulties, difficulties finding words, even word loss, confusion,
difficulties in concentrating and dizziness. At first, it was not possible for any
doctor to associate this great variety of symptoms with an underlying
disease. Technical high -frequency measurements carried out in 2007 detected

Mortazavi SM, Atefi M, Kholghi F (2011) f@dThe patter:
prevalence of self -reported symptoms in elementary and junior high school students in

Shiraz, | r aed®ci.l36(2: 96 J-108f PMID: 23358105

%°Schoeni A, Roser K, R°°s|i M (2015) fAMemory perfor m:
and exposure to radiofrequency electromagnetic fields: A prospective cohort study in

adol escentsodo Envi r36ln PMID:t26474278 : . 34 3

260Tang J, Zhang Y, Yang L, Chen Q, Tan L, Zuo S, Feng H, Chen Z, Zhu G (2015)

i EXx p o staw90@MHz electromagnetic fields activates the mkp -1/ERK pathway and

causes blood -brain barri er damage and cognitive Resp0d:i r ment i n
92-101; PMID: 25598203 . [43]

%lZhang Y, Li Z, Gao Y, Zhang C rdqwave radiation xpdstfree ct s of f et
on offspring behavior i n mice268 PMB25359808 .Res. 56(2): 2

262 Oberfeld G, Navarro AE, Portoles M, Maestu C, Gomez -Perretta C (2004) #dAThe

Microwave Syndrome - Furt her Aspects of a Spanish Stullyo, Conf
Paper . [59]

263 Bortkiewicz A, Gadzicka E,  Szyjkowska A, Pol it a Eski P, Mamr ot P, Szym
Zmy Sl ony0IM)( 2iSubjective complaints of people living

stations in Polando I nt J Occup -Me@MIENZIBBH N Heal t h.
264 Gomez - Perretta C, Navarro EA, Segura J,Portol ®s M (2013) #ASubjective sy
related to GSM radiation from mobile phone base stations: a cross -sectional studyo B
Open. 3(12): e003836; PMID: 24381254 . [70]
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signals appearing at night which were above the limiting value stipulated in
Germany ¢é Wit h acknavlejggmehi otthealectromagnetic sensitivity
disorder in the  year 2012, the diagnosed health damage was classified as pension
relevant r et roacti vel y*®®as of 2008. 0

T AMost of the sy mpgtmemosylossu @ hverasatistically significantin

the inha bitants living near the BTS antenna (<300 m distances) compared to
those living far from the BTS antenna (>300 m) .2%%
T Alt was revealed that a majority of the subjects
mobile base station complained of € concentration difficulties € A majority of the
study subjects had significantly lesser stimulated salivary secretion (P < 0.01) as
compared to the cofitrol subjects. o

(h) For similar smart meter radiation memory loss was also a risk.
1 The 5" of 7 most frequently reported symptoms f rom exposure to smart meters
were cognitive disturbances. 2%

() For magnetic fields there was also a risk of changes to working memory, perception
and attention.
T AThis study analyzes i f an exkHeandhapdroximedetynet i ¢ st i m
0.1 7 Tapplied near frontal cortex) influences working memory, perception, binary

decision, motor execution, and sustained attentio
low intensity 2 kHz exposure modifies short  -term working memory, as well as
perception, binary decisico n, mot or execution, and®sustained at

() Some surveys show risk of memory loss or cognitive disturbance in children.

9 Forchildren living in the area of the Skrunda Radio Location Station in Latvia :
fiMotor function, memory and attention significa ntly differed between the exposed
and control groups. Children living in front of the RLS had less developed memory
and attention, their reaction time was slower and their neuromuscular apparatus
endurance was decreased. o

(k) For people with EHS there is also a risk of memory loss from EM exposure.
1 Ofthree major complaints , "concentration, memory, and thinking" difficulty was
reported by 81%. 271

®Eger H (2014) juistsehiasekdnetar Nachweis des Schadigungspotenzials

technischer hochfrequenter Felder -eine Patientenkasuistiko [ACausal,
Recognized Proof of the Damage Potential of Technical Highfrequency Fields - aCase

Report 0] -Medigire-IGésellschaf t27(3): 176 -181; abstract .

266 Shahbazi - Gahrouei D, Karbalae M, Moradi HA, Baradaran -Ghahfarokhi M (2014)

AHeal th effects of | iving near mobil &aptdnoaa:a base tr an
report from I sfahan, Il rano EI ec2100PMDg2378B85 | Me d. 33 (3
%’Singh K, Nagaraj A, Yousuf A, Ganta S, Pareek S, Vi:

electromagnetic  radiations from mobile phone base stations on general health and
salivary functiono J I nt Soc P56, vPMDo2MihioB4 t y Dent . 6 ( 1
%8 amech F ( 2 0ReportingioSSyrhptom Develop ~ ment From Exposure to

Radi ofrequency Fields of Wireless Smart Meters in Vic
Altern Ther Health Med. 20(6): 28 -39; PMID: 25478801

269 Navarro EA, Gomez -Perretta C, Montes F (2015) #ALow intensity mag
influences short -t er m memory: A study in a group of healthy s

Bioelectromagnetics. PMID: 26661640
Kol odynski AA, Kol ody ns &nd psyxholodichl dubcions ofisthool

children |Iiving in the area of the Skrunda Radi o Loca
Environ. 180(1): 87 -93; PMID: 8717320 ; pdf. [65]

2lKato Y, Johansson O (2012) #fReported -functional i mp:
hypersensitive Japanese: A questionnairel0gurveyo Path

PMID: 22458999 . [63]
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() It is possible that, in the mid 1700s, Benjamin Franklin was the first to link electrical
exposure to memory loss.
T ABenjamin Franklin recognized that passing electr

affect memory for the traumatic event. Franklin described his findings on himself
and others in several letters from the mid -1700s, 2 of which were published in his
lifetime. What he observed was confirmed in 1783 by physician Jan Ingenhousz,
who was one of his correspondents. Although Ingenhousz had lost his memory for
his electrical accident and was confused immediately afterward, he felt strangely
elatedandunusua | |y sharp the R&xt morning. o0

2 Finger S, Zaromb F (2006) i Be+jnadmicre dF raanmkelsii ma 0a nrAdn s h
Psychol. 61(3): 240 -248; PMID: 16594840
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4,

Fatigue

Fatigue has long been recognised as a specific symptom of low -level electromagnetic
exposure , as from mobile phones. There is full substantiation of a risk from mobile

phones for this symptom, in addition to the  evidence from VGCCs and oxidative stress.

(a) Surveys of users of mobile phones  showed a risk of fatigue.

1 Inone survey fatigue came 4 th out of 5 symptoms. "The overall mean percentage
for these clinical findings in all groups were é fati gue (3%) ¢é Based on the
results of the present study, we conclude that the use of mobile phones is a risk
factor for health hazards  ."?7

T The symptoms of feadrtédgigndicartiymeore®ften by the people
who talked frequently and long in compariso n with other users ( 45% of the
subjecs). o

(b) Surveys of young people using mobile phones showed a risk of fatigue.
1 Among adolescents aged 15-19 years i eme of the most frequently
reported health complaints were tiredness é Regular users of wireless phones
had health symptoms  more often and reported poorer perceived health than less

frequent users. o
1 Of 469 healthy students, where 31% of the students used to use mobile phones
and the average daily time of using mobile phones
Aifati gue 3 W& repazted ¥y 39 % of those with a daily average talking
time of 11 -30 mins, compared with 29%of t hose who did not?use a mob
T AThe pr "usie mdicated that there was a consistent significant association
between mobile phone us e and fatiguein chi | d¥’en. o

(c) Surveys of symptoms near mobile phone masts also show fatigue as a risk.
f A health survey in La Nora, Murcia, Spain fishowed statistically significant positive
exposure -response associations 0 wi fatigue . Bdised on the data of this study the
advice would be to strive for levels not higher than 0.02 V/m for the sum total,
which is equal to a power density 2f 0.0001 TW cm

(d) Surveys of symptoms from mobile phones, mobile phone masts etc. also show
fatigue as a risk , with a gender differential

2BAI-Khl aiwi T, Meo SA (2004) fdAssociation of mobile ph
headache, di zziness, tension and sl eep disturbance in
25(6): 732 -736; PMID: 15195201

24 Szyjkowska A, Gadzicka E, Szymczak W, Bortkieectivez A (201
symptoms in mobile phone users in Poland --an epidemiological studyo I nt
Environ Health. 27(2): 293 -303; PMID: 24692074

25goderqgvist F, Carl berg M, wrelessdelephones a2l G€f8) fUse of
reported health symptoms:a population -based study among Swedish adolescents aged

15-19 vyear s 0 HEafth/ 7:18;0 nPMID: 18495003 . [42]

276 Mortazavi SM, Atefi M, Kholghi F (2011) AThe pattern of mobile phone
prevalence of self -reported symptoms in elementary and junior high school students in

Shiraz, Il ranodo | ran J-10BeRMIDS238581083 6 ( 2) : 96

217Zhen g F, Gao P, He M, Li M, Tan J, Chen D, Zhou Z, Yu Z, Zhang L (2015)

i As s o c ibativeero mobile phone use and self-reported well -being in children:

a questionnaire -based cross-sectional study in Chongging, Chi nad BMJ Open. 5(5):
e007302; PMID: 25967996

28 Oberfeld G, Navarro AE, Portoles M, Maestu C, Gomez -Perretta C (2004) #fAThe
Microwave Syndrome - Furt her Aspects of a Spanish Stulllyo, Conf

Paper [59]
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1 Inonesurvey "A mean of 2.7 different symptoms were reported. o fatigue (18%) o
wasthe4 " o f rMBosttommon complaints  6.27°

1 A S eledorted symptoms were headache, vertigo/dizziness, fatigue € Inusers of
mobile phone and computer, women significantly (p < 0.05) complained more

often of ¢é fatigue é t han m&n. o

(e) Some surveys were just for people with EHS, where there was a risk of fatigue as a
symptom of EM exposure.

1 Fatigue was the most common major complain t: i Re p o rntajerdomplaints
were "fatigue/tir elfHenmos gldusible &i§ges)of EBIS onset was a
mobile phone base station or personal handy -phone system (37%). 65%
experienced health problems to be due to the radiation from other passengers'
mobile phones in trains or buses, and 12%reported that they could not use public
transportation at all .o

1 Before the onset of EHS , the most common health complaints were allergies

(35.1% ). fiDuring the acute phase of EHS the most common symptoms were
nervous syst em r el at éfatigue”\bir.29%) in 3™ place . The sources that
were most often reported to have triggered EHS were: "personal computers"
(50.8%) and "mobile pfones" (47.0%).0

(f) For people with EHS, as compared with just mobile phone users, there was little
difference in the risk of fatigue as a symptom.
1 nt hmobile phone group showed increased levels of exhaustion and depression
but not of anxiety, somatization, and stress; the EHS group showed increased
levels for all of the conditio ns except f&Hr stress. o

(g) A GPs survey in Switzerland ranked the risk of fatigue in the top three for EM
exposure, including mobile phones.

1 "An overview of the most recent EMF -related consultation per GP (in Switzerland)
yielded sleep disorders, headach es and fatigue as the most often reported
symptoms and mobile phone base stations, power lines and the own use of
mobile phones as the main EMF sources suspected to be associated to symptoms.
GPs judged the association between EMF and the symptoms to be pl ausible in
54% of the cases ."284

(h) Other sources of EM radiation such as smart meters, which radiate only occasionally,
are also a risk for fatigue:
1 Ina study included 92 residents of Victoria, Australia of 7 health risks headaches
c ame s e c bhamast fiequently reported symptoms from exposure to smart

29 Rposli M, Moser M, Baldinini Y, Meier M, Braun -Fahrlander C (2004) A Sy mpt oms of i ||
health ascribed to electromagnetic field exposure Ta questionnailntkHygsur veyo
Environ Health. 207(2): 141 -150; PMID: 15031956

K¢ -er N, Pamuk- u -TepdrtedGymptdms asSceihtdd with exposure to

el ectromagnetic fields: a questionn®MDbe&3730819dy o EIl ectr

2®lKato Y, Johansson O (2012) AReported -functional i mp:
hypersensitive Japanese: A questionnairel0Burveyo Path
PMID: 22458999 . [63]

282 Hagstrom M, Auranen J, Ekman R (2012) "Electromagnetic  hypersensitive Finns:

Symptoms, perceived sources and treatments, a questionnaire study"

Pathophysiology.20(2): 117 -122; PMID: 23557856 . pdf. [64]
28 Johansson A, NordinS, Hei den M, Sandstr°m M (2010) ASympt oms,

and stress in people with mobile phone -related symptoms and electromagnetic
hypersensitivityo J (8% €45 oPMIONPOMR4289. 6 8
®Huss A, R°°sl|li M (2006) AConsultations in primary c:

electromagneticfields -a survey among generBMCPublicHeatthi6t2670ner s 0
PMID: 17074080
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meters were € ( 4) f arhe effecteof these symptoms on people's lives

were significant. Review of some key studies, both recent and old (1971), reveals

that the participants' symptoms were the sam e as those reported by people

exposedto RFf i el ds emitted by devices 6% her than smart

Lamech F ( 20ReportingioSSyrmptom Development From Exposure to
Radi of requency Fields of Wireless Smart Meters in Vic
Altern Ther Health  Med. 20(6): 28 -39; PMID: 25478801
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5.
Heart Palpitations

Heart palpitations , including heart rate, HRV, and cardio -vascular effects, have long been
recognised as a specific symptom of low  -level electromagnetic exposure , as from mobile
phones. There is full substantiation of a risk from mobile phones for this set of

symptom s, in addition to the evidence from VGCCs and oxidative stress.

(@) Fromthe 1950sit has been known that microwave exposure isariskto the heart.
9 1955 Aimore than half of the 24 radar technicians
various abnormalities, including asthenic phenomena, a tendency to bradycardia

and arterial hypotonia, a rise in basal metabo lism, and a decrease in blood sugar,
basically because of microw#ve exposure. o
T 1971: AThe isolated frog heart cannot be driven to

impinges upon the heart at the P wave but it can be so driven if the RF pulse

h

a

impinges attheoccu r ance of the R wave é Peak rather than

density was determined to be the more important variable in the study of the

effect of modulated low power density RF energy on biological functions (Frey,

1962, 1967) € I n half t hecuredancttiey weerr tsgodiakedhi as oc
with RF illumination . &’

T 1976: iThe Eurasian Communi st countries are actively

the biological significance of radiowaves and mic
reported in the open literature have demons trated the use of low  -level microwave
signals to produce death by heart seizure é Effec
bl ood pressure variations ancl cardiac arrhythmia
incidence of coronary disease, hypertension, and disturbances of | ipid metabolism
among the exposed individuals. é These men showed
€ In a group of patients suffering from "radio wa
hemodynamic changes were observed. These included reduced intensity of the
pulse blood volume  and an increase in tonicity of the intra - and extracranial
vessels €& Personnel exposed to microwave radiatio
experience more neurological, cardiovascular, and hemodynamic disturbances
than do their unexposed counterparts. Some of the cardiac and circulatory effects
attributed to exposure include bradycardia, hypotension, and changes in EKG
indices (sinus arrhythmia, extrasystole changes in intraventricular and intra - atrial
conduction, diminishedampli t ude of EKG def|2ctions, etc.). o0
I fSoviet investigators claim that exposure to low levels of RF/MW radiation that
are not sufficient to induce hyperthermia can cause aberrations in the
cardi ovascul ar syste® of the body. o
T Alt took wunti/l 1956 for US f ar msfarm e lectriicationrh ur ban a
levels ... Urban death rates were much higher than rural rates for cardiovascular
diseases é in 1940. Rural death rates were significantly correlated with level of
residential electric service by state for most causes examined. | hypothesize that
the 20th century epidemic of the so called diseases of civilization including
286 Shemyakov SI (1  955) Voyenno -med. zhurn. 5: 79; in: Petrov IR, 1970. NASATT -F-
708, 1972, pdf, p.127 . [52]
®Frey AH (1971) idABiological function as influenced b\
IEEE Trans Microwave Theory and Technique.MTT -19, 153 -166; pdf. [66 ]
2Adams R, Wil | i amBiolofdal Effett®of Electroiagnetic Radiation
(Radiowaves and Microwaves): Eurasian Communist Countries 0 US Army Medi cal
Intelligence and Information Agency. DST -1810S -074 - 76; Review; 34 pages. [56]

289 Bolen SM ( 1 9 8 &Rydiofiiequency /Microwave Radiation Biological Effects and Safety
Standards: A Revi ewo0 , RioForee MaterlelcConartaradr y, Griffiss Air Force
Base, New York ; RL-TR-94-53; pdf. [26]
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cardiovascular disease, cancer and diabetes and suicide was caused by

electrification ot by |ifestyle.o
(b) Healthy people have a risk of heart effects probably caused by a mobile phone, with
changes to the autonomic balance and heart rate etc.

1T AThe tone of the parasympathetic system measured
rate variability was increased while sympathetic tone was lowered during the call
with use of a mobile phone. It was shown that the call with a mobile phone may
change the autonomic balance in healthy subjects. Changes in heart rate
variability during the call with a mobile phone could be affected by EM field but
the influence of speakingcanno t be exc#uded. 0
T AAccording to the r ermadbiletpbonastan affecttke heatt u dnate,
TP segment and time of T wave. Therefore, it seems that long term use can affect
heart. Based on several reports on the effects of these waves on biological
processes, precautionary measures should be taken about

using mobile phon &% . 0

(c) Chidlren using mobile phones are also affected by  the risk of heart effects .
1 ROf 469 healthy students randomly selected, where 31% of the students used to
use mo bile phones and the average daily time of using mobile phones in talk
mode was 7 mi Palpitattos .wag réported by 41%of those with a daily
average talking time of 11 -30 mins, compared with 21 % of those who did not use
a mobiPie. o

(d) People with EH S have a risk of heart effects.
f AiHourly recorded HRV data show significant differ
and high - frequencies bands (0.04 -0.15Hz and 0.15 -0.4 Hz respectively).
Persons with perceived electrical hypersensitivity have indications of
dys autonomia with increased nocturnal sympathetic tone and de - 271 creased
parasympathetic activity. These deviations in circadian rhythms could explain
gener al neuroasthenic symptoms t#at occur in this
1 Né in electrosensitive patients € The EEG/br ain mapping showed that the brain
reacts promptly in a paradoxical way and the cardio -vascular parameter changes
(heart rate and rhythm, and bl ood pr®#ssure) were
T AiThe sympteolnesctorfohyper sens iafe well descyibedifEtH e é
literature. An increasingly common response includes clumping (rouleau

2Mi Il ham S (2010) fdHistorical evidence that electrifi
epidemicof'd i seases of <civilization"o0o M28 BWDpot heses. 74¢(:
19748187 .

291 Andrzejak R, Poreba R, Poreba M, Derkacz A, Skalik R, Gac P, Beck B, Steinmetz -Beck

A, Pil ecki W (200 8) thdicallhvgh aimokfild phomenon kearprdte

variability parameters in healthy wv#&lF;uBMIiDeer so | nd Hesa
18716391 .

2Komeili G, Nabizadeh Sarabandi S ofrgobile honeiBavesdy i ng t |
on electro cardiogram parameters of students in Zahedan Uni versity of medical s«
Int J High Risk Behav Addict. 1(2): 75 -78; PMID: 24971237

XSMortazavi SM, Atefi M, Kholghi F (2011) @dThe patter:Ht
prevalence of self -reported symptoms in elementary and junior high school students in

Shiraz, Il ranodo | ran J-10BeRMIDS238581083 6 ( 2) : 96

L yskov E, Sandstr°m M, Hansson Mild K, Klucharev V
emf exposure and heart rate variability in subjects w
hypersensitivityddo in: AEl ectromagnet ietalddd el ds and Hu
Applied Research. o0 (3rd International Conference Heldd
Russia, September 17  -25 2002, WHO etc., 187 pages): 270; pdf .

2%5Griesz-Bri sson M (2013) fdAElectrosensitivity from a neur
Neuroepidemiology 41: 223 1 316; no.227, p.275; DOI 10.1159/000356326
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formation) of the red blood cells, heart palpitations, pain or pressure in the chest

accompanied by anxiety, and an upregulation of the sympathetic nervous system

coincident withad ownregulation of the parasympathetic nervous system typical

ofthe "fight -or-f I i ght " r®sponse. 0
T ASi multaneous recordings of heart rate variabilit

skin potentials are used for classification of EH
1 A a patient moved to B avaria for job reasons. At his new living place, he

suffered from multiple symptoms mostly unknown from his past. First, his night

sleep was disturbed for several hours by different high and low tones. Later, he

suffered from tachycardias, cephalgias and n ose bleeding as w ell as pains all over

t h e b o deghniéal high -frequency measurements carried out in 2007 detected

signals appearing at night which were above the limiti ng value stipulated in

Germany. %

(e) Peoplewith A mo bdiphoee-r el at edo sympt oms db éasfregardsfthegisk contr ol
of heart rate variability (HRV)
1T Aithe cases differed significantly from the contro

variability (HRV) as measured in the frequency domain. The cases displa yed a

shift in low/high frequency ratio towards a sympathetic dominance in the

autonomous nervous system during the critical flicker fusion threshold (CFFT) and

memory tests, regardless of exposure condition. This might be interpreted as a

sign of differen ces in the autonomous nervous system regulation between

persons with mobile phone related subjective symptoms and persons with no

such symp®oms. 0o

() EMF changed the complexity of cardiac system behaviour in healthy volunteers.
T Al n this st udypfelectramagnetid fields¢BMFs) emitted by GSM900

based mobile phones (MPs) onthe heart rate variability (HRV) were examined by
using nonlinear analysis methods. The largest Lyapunov exponent (LLE)
calculation was used to evaluate the effect of MP unde r various real exposure
conditions. Sixteen healthy young volunteers were exposed to EMFs emitted by
GSM900 based MP at two levels from a very low EMF (MP at stand -by) to a higher
EMF (MP at pre -ring handshaking and ringing). The results showed that the LL E
values increased slightly with higher EMF produced by MP (P < 0.05). This change
indicates that the degree of chaos in the HRV signals increased at higher EMF
compared to low level EMF. Consequently, we have concluded that high level EMF
changedthecomp | exity of cardiac system3pehavior, signi

%Havas M (2013) dARadiat i on f affects thesblood theehsast,abhde c hnol ogy
the autonomic nervous systemo -3R&5-8E rPMIiD:r2418244H4eal t h. 28
pdf. [68]

®"Tuengler A, von Klitzing L (2013) fdHypothesis on ho\
hypersensitivityo EIl ectr oma2gOn PBID:@3301824 d..[73]32( 3) : 281
Eger H (2014) jufsticehiasekdneter Nachweis des Schadigungspotenzials

technischer hochfrequenter Felder -eine Patientenkasuistiko [ACausal,

Recognized Proof of the Damage Potential of Technical Highfrequency Fields - aCase

Report 0] -Mediwre-IGeésellschaf t27(3): 176 -181; abstract .

Wi | ®n J, Johansson A, Kalezic N, Lyskov E, Sandstr©°rq
tests and provocation of subjects with mobile phone related symp t oms o

Bioelectromagnetics. 27(3): 204 -214; PMID: 16304699

3Wyel maz D, Yél déz Mofthe Gnble phong neffectyom the heart rate

variability by using the largest Ly apunovexpo ndeSyst. 84(6)t 1087e -1103;

PMID: 20703598
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1 ft hderation of mobile phone use may affect the autonomic balance
in healthy subjects. The electromagnetic field created by mobile phone use may

induce HRV changes i®® the long term.o
(g) WLAN (Wifi), as fitted on mobile phones, can cause a risk of heart effects. Acute
exposure in animals increased heart frequency.
YT AEspecially WLAN is in the focus of attention, be
operating as well in offices or inhouse by connecting comp uter systems. Actually,
one of the main healthy problems is an increasing rate of cardio -vascular
di sor dc®rs. o
T AAcute exposure of rabbits to W FI increased hear
blood pressure (+14%). Moreover, analysis of ECG revealed that W IFl induced a
combined increase of PR and QT intervals ¢é These

time, as far as we know, that exposure to WIFI affect heart rhythm, blood
pressure, and catecholamines efficacy on cardiovascular system; indicating that
RFcanact directly and/or indirectl!l y on cardiovascul

(h) Surveys near mobile phone masts show risks for heart effects , especially a decrease
in the heart rate . Both people with EHS and people without EHS suffer similar symptoms
as regards the heart.
A survey in La Nora, Murcia, Spain, near cellular phone base stations fishowed
statistically significant positive exposure -response associations o wi t h
ficardiovascular problems ¢ 304
T Afor the heart rate (HR), t he differencebetweenthat i sti cal |
pre - and post -exposure sessions, p < 0.05. The heart rate of subjects clearly
decreases over the course of the study; on averag
under UMTS exposure, both IEI -EMF and non -IEI -EMF groups show a reduction in
heart rate level from before to after exposure, but no difference is observed
bet ween the two groups either3pefore or after exp

(i) Babies risk reduced heart rate near to magnetic fields from incubator electric motors ,
showing an influence on th eir autonomous nervous system.

1 For 27 newborns whose HRV was studied throughout three 5 -minute periods:
withincubat or mot or on, of f 6 Meann2D) total powey and the higlfi -
frequency (HF) component of HRV increased significantly (from 87.1 (76.2 ) ms2
to 183.6 (168.5) ms2) and the mean low -frequency (LF)/HF ratio decreased
significantly (from 2.0 (0.5) to 1.5 (0.6)) when the incubator motor was turned
off. Basal values (HF = 107.1 (118.1) ms2 and LF/HF = 1.9 (0.6)) were restored
when incubators were turned on again. The LF spectral component of HRV
showed a statistically significant change only in the second phase of the

Sl Ekici B, Tanéndé A, EKki c iffests, ofthe dration oEmobil@ 016) #fAThe
phone use on heart rate variability parameters inheal t hy s Arafold €ardold

16(11): 833 -838; PMID: 27109242

3 yon Klitzing L (2014) #fAEinfluss elektromagneticher
Erkrenkungen [filnfluence of EM Fieb{fsUmMedzia+ di ovascul
Gesellschaft. 27(1): 17  -21; abstract [English trans.].

303 Gaili L, Hanini A, Smirani C, Azzouz |, Azzouz A, Sakly M, Abdelmelek H, Bouslama Z

(2015) B & &clte exposure to WIFI signals (2.45GHz) on heart variability and

bl ood pressure in Albinos rabbitd Enw605 oPMDToxi col Pha
26356390 .

304 Oberfeld G, Navarro AE,  Portoles M, Maestu C, Gomez -Perretta C (2004) dThe
Microwave Syndrome - Furt her Aspects of a Spanish Studllyo, Conf
Paper . [59]

305 Malek F, Rani KA, Rahim HA, Omar MH (2 015) AEff e cTernoMobil€mPhone t

Base Station Exposure on Cognitive Performance, Body Temperature, Heart Rate and

Bl ood Pressure of Mal aysi &PMPD0262860i15 Rep. 5: 13206;
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ex per i mévrdproduced by incubators influence newborns' HRV, showing
an influence on their autonomous ervous system. o

()) Pregnant mothers exposed to mobile phones increased fetal and neonatal heart rate
and decreased the cardiac output.
T AThe pregnant mothers were ex mabileetdleptooesEheF emi tt ed
on telephone -dialing mode for 10 minutes during pregnancy and a fter birth.
Exposure of pregnant women to mobile phone significantly
increase fetal and neonatal heart rate, and significantly decreased the cardiac
out pd®t . o

(k) S urvey s of patients with ischemic heart disease showed that mobile phone radiation
was aris k and could alter the ECG of male patients
T AThe radi of r e qphene prlongsthe Q€ ihtérval in human beings and it
interferes with voltage criteria of electrocardiographic (ECG) records in male
patients with myoc#rdial ischemia.o
T AThe r a dénoyffrcadl gphone prolongs the QT interval in human beings and it
interferes with voltage criteria of ECG records in male patients with myocardial
ischenrt a. o

() Animal studies provide details about the mechanism of action on the heart by EM
exposure, perhaps indicating oxidative stress.
1 ARabbits were radiated by intensity of 50, 100, 1

microwaves for 20 min. 6 h after microwaveradiation, the heart tissue was taken.
The activity of ATP and mitochondria complex IV and V decreased significantly
compared with normal control in cardiac tissue. 100, 150 and 200 mW/cm2

microwave radiation group vs. control group (P <0. 05). The HE staining result

showed that myocardial cell appears edema, muscle fiber malalignment, cells

app eared obvious injury. Results of western blotting showed that the expression

of Caspase -3 and HSP 70 protein increased significantly in different

dosage radiation group (P <0. 05). Microwave radiation has injury effect

on rabbit heart. The possible mechani sm may be related with inducing cell

apoptosis by changing of stre¥s | evel in myocardi
1 A We f oun dxpasurea bf male rats to 900 MHz EMF for 1 h/day during

adolescence caused oxidative stress, which caused structural alteration of male

adolescent rat hea?#t tissue. 0

306 Bellieni CV, Acampa M, Maffei M, Maffei S, Perrone S, Pinto |, Stacchini N, Buonocore

G (2008) AEI ect r opnagcade byiincubdtdrse inftuence heart

rate variabiity i n newbornsodo Arch Dis Child Fet3al PMIBonat al Ed
18450804 .

307 Rezk AY, Abdulgawi K, Mustafa RM, Abo El -AzZmTM,Al -l nany H (2008) fFetal al
neonatal responses following maternal exposure to mobile phones o Saudi Med J. 29
218-223; PMID: 18246230

308 Alhusseiny A, Al -Ni mer M, Majeed A (2012) fAElectromagnetic e
from mobile phone alters electrocardiographic records of patients with ischemic heart

di seased Ann Med Heal t h151S PMID:R84406072 ( 2) : 146

309 Alhusseiny A, Al -Ni mer M, Majeed A (2012) fAElectromagnetic e
mobile phone alters  electrocardiographic  records of patients with ischemic heart di sease?o

Ann Med He alth Sci Res. 2(2): 146  -151; PMID: 23440607

310Zhu W, Shen N, Zhong X, Hou J, LU S, Cai J (2015) Al The cardiac injury effe
microwave radiation on rabbit andits mechani sm] 6 Wei S H45hg§18 Y-81. Ji u.
Chinese. PMID: 26591782

SlKerimojlu G, Mercantepe T, Erol HS, Turgut A, Kaya I
A Ef f efcldng-term exposure to 900 megahertz electromagnetic field on heart

morphology and  biochemistry of male adolescent r at s0 Bi ot ec hPMiD:st oc hem.
27715326 .
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1 Inrats A p u knsodulated RF radiation causes oxidative injury in liver, lung, testis
and heart tissues mediated by lipid peroxidation, increased level of NOx and
suppression of antioxidanmr® defense mechanism. o0

S2Esmekaya MA, Ozer C, Se yMHa pulsél-modalated tajliofréqehdy
radiation induces oxidative stress on heart, lung, testis and liver t i ssueso Gen Physi ol
Biophys. 30(1): 84 -89; PMID: 21460416



https://www.ncbi.nlm.nih.gov/pubmed/21460416

ASA Enquiry Ref: A17 -388045 1 Part 2 of response, August 8 2017 96

6.

Sleep Disorders

Sleep Disorders, including sleep distur bance and insomnia , have long been recognised as
a specific symptom of low  -level electromagnetic exposure , as from mobile phones. There
is full substantiation of a risk from mobile phones for this set of symptoms, in a ddition to
the evidence from VGCCs and oxidative stress.

(a) Surveys show a risk for sleep disorders among people using mobile phones.

T iln users of cellular phones, women significantly
di sturbance han men. o

1 Sleep disturbance was the equal second most common health symptom out of 5,
at 4%. fiBased on the results of the present study, we conclude that the use of
mobile phones is a risk factor for health hazards and suggest that long term or
excessive use of mobi le phones should be avoided  ."34

1 @ P o-sxposure, sleep latency after talk mode was markedly and significantly
delayed beyond listen and sham modes. This condition effect over time was also
quite evidentin 1  -4Hz EEG frontal power, which is a frequency range particularly
sensitive to sleep onset. It is possible that 2, 8, 217Hz modulation may

di fferentially affect sleep onset. o
1 n S elegorted symptoms were ... sleepdisturbance -i nsomrf a. o
(b) Surveys show a risk for sleep disorders among peo ple living near mobile phone

masts and similar transmitters

1 "The results of the questionnaire survey reveal that people living in the vicinity of
base stations report various complaints mostly of the circulatory system, but also
of sleep disturbances ... The performed studies showed the relationship between
the incidence of individual symptoms, the level of exposure, and the distance
between a residential area and a base station L8

f A healthsurvey at La Nora, Murcia, Spain, near two GSM mobile phone masts,
showed 13 statistically significant positive exposure -response associations  of
which one was with  sleeping disorder . Bdised on the data of this study the advice
would be to strive for levels not higher than 0.02 V/m for the sum total, which is
equaltoa power density of 0.0001 %W/ cm] or 1 TW m].o

I The Schwarzenburg shut -down study on sleep quality and melatonin cycle
showed that b efore shut down, self -rated sleep quality was reduced by 3.9 units
per mA/m increase in magnetic field exposure. The correspon ding decrease in
melatonin excretion was 10%. After shutdown, sleep quality improved by 1.7
units per mA/m decrease in magnetic field exposure. Melatonin excretion
increased by 15% compared to baseline values suggesting a rebound effect.

313 santini R, Seigne M, Bonhomme -Faivre L, Bouffet S, Defrasne E, Sage M (2001)

A[ Sy mpg oreported by mobile cellular telephone users]o
222 -226. French. PMID: 11367556

34 Al-Kkhl ai wi T, Meo SA (2004) fHAAssociation of mobile ph
headache, dizziness, tension and sl eep disturbance in
25(6): 732 -736; PMID: 15195201

3 Hung CS, Anderson C, Horne JA, McEvomod®sigh®2 007) @A Mob
delaysEEG-d et er mi ned sl eep onset o Ne-86; @MdID:i17548850t.. 421 (1) :

36 K¢g-er N, Pamuk- u -Tepqted®ymptdms asSoeiatéd with exposure to

el ectromagnetic fields: a questionn®MDb&3730819dy o EIl ectr
W Bortkiewicz A,, ZSmyySilkoonws kva A, Gadzicka E (2004) [ ASt
reported by people living in the vicinity of cellul ar

55(4): 345 -351; PMID: 15620045
318 Oberfeld G, Na varro AE, Portoles M, Maestu C, Gomez -Perretta C (2004) dThe
Microwave Syndrome - Furt her Aspects of a Spanish Stulllyo, Conf

Paper. [59]
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Stratified analyse s showed an exposure effect on melatonin excretion in poor
sl eepers (26% increase) but not in good sl eepers.
1 Sleep disorders were one of the three symptoms most often reported to GPs in
Switzerland, based on the sources of mobile phone masts, power lines, and the
own use of mobile phones. AGPs judged the association between EMF and the
symptomst honet o be plausible in 54% of the cases L1318
f Trouble sleepingwas rated 4 ™ asasymptom: A The symptoms most rel atec
exposurewere ..trouble sl eeping (OR=1.49, 95% CI 1.20 t
incidence of most of the symptoms was related to exposure levels -independently
of the demographic variables and some possible risk factors. Concerns abou t
adverse effects from exposure, despite being strongly related with sleep
disturbances, do not influence the direct association between exposure and
sl eeP. o
1 For an US -American patient , fAt his new living place, he suffered from multiple
symptoms mostly u  nknown from his past. First, his night sleep was disturbed for
severalhoursb y di fferent hi gh Techadcallhighw-frequemays ¢€
measurements carried out in 2007 detected signals appearing at night which
were above the limiti  ng value stipulated in G ermany. &%
I For the health effects of = EM waves produced by mobile phone base transmitter
stations M 9 % respondents experienced | eeping disturb
T AMost of t he sy mpgtsleapdistsbancen éawgere statistically significant
in the inhabitants livi  ng near the BTS antenna (<300 m distances) compared to
those living far from the BTS antenna (>300 m) 3%
1T AAccording to the sleeping test score we found a
the neighborhood with greater exposure to radio antennas and cell tow ers
(85.4%) than in the one with lower exposure (63.3%), prevalence ratio 1.34.
This study suggests a higher prevalence of insomnia among persons living in
areas with higher exposure to electromagnetic fields where the number of radio
antennasandcelltow er s was g¥eater. o
T Alt was revealed that a majority of the subjects

mobile base station complained of sleep disturbances € A majority of the study
subjects had significantly lesser stimulated salivary secretion as compared to the
control s%bjects. o
¥ Huss A, R°°sl| i $lltaticdirOp@imary Gafedan symptoms attributed to
electromagneticfields -a survey among gener al practitionersoBMC

PMID: 17074080

320 Gémez -Perretta C, Navarro EA, Segura J, Portol ®s M (2013) fdSubjectiyv
related to GSM radiation from mobile phone base stations: a cross -sectional studyodo BN
Open. 3(12): e003836; PMID: 24381254 . [70]

2L Eger H ( 2dudaker)|urigtigch anerkannter Nachweis des Schadigungspotenzials

technischer hochfrequenter Felder -eine Patientenkasuistiko [ACausal,
Recognized Proof of the Damage Potential of Technical Highfrequency Fields - a Case

Report 0] -Meduire-IGesellschaft27(3): 176 -181; abstract .

221 sl am SMS (2014) i AwRepsree Kealth Hazaids & Elecfromagnetic

Waves from Mobile Phone Towers in Dhaka, Bangladesh: A Pi l ot Studyo Advances Pl
Health. 2014: Article ID 952832, 7 pages; http://dx.doi.org/10.1155/2014/952832 . [71]

323 Shahbazi - Gahrouei D, Karbalae M, Moradi HA, Baradaran - Ghahfarokhi M (2014)

AiHeal t h a ffivihgenear robile phone base transceiver station (BTS) antennae: a

report from I sfahan, Il ranodo EI ec2100PWDg2378®85 | Med. 33 ( 3

324 pefiuela -Epalza ME, Péaez-Jiménez DA, Castro -Cantillo Ldel C, Harvey -Ortega

JC, Eljach -Cartagena JA, Banquett -Henao LA (2015) [Prevalence of insomnia in adults

aged 18 to 60 years and exposure to electromagnetic fields in households of

Barranquilla, Colombia ] Biomedica. 35 Spec:120 -9; PMID: 26535748

5singh K, Nagaraj A, Yousuf A, Ganta S, Pareek S, Vi
electromagnetic radiations from mobile phone base stations on gene ral health and

salivary functiono J I nt Soc P¥f50,vPMODo2Mehi084i t y Dent . 6 ( 1
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(c) Some surveys, confined to people with EHS or people with reactions to mobile
phones , show the risk of sleep disorder
1 fAwefound a prevalence of 5% for electromagnetic hypersensitivity (EHS) in our
study sample. The most common health complaints among EHS individuals were

sleep disorders (43%) and headaches (34%), which were mostly attributed to
power lines and mobile phone  handsets. &°%
1T AiSeveral studies show increases in act{dl4Hzxy for ¢

and visually scored parameters during sleep after exposure to RF EM fields. A
shortened REM | atency has also been reported é Th
findin gs that RF exposure increased the EEG alpha range in the sleep EEG, and
indicated moderate impairment of slow -wave sleep®( SWS). o
1 Sleeping disorders were rated second out of three symptoms for people with EHS:
ADuring the acute phase of syl\gtbBiswere@ervausst ¢ ommon
system related: "stress" (60.3%, 117), "sleeping disorders" (59.3%, 115) and
"fatigue" (57.2%, 111). The sources that were most often reported to have
triggered EHS were: "personal computers” (50.8%, 94) and "mobile phones"
(47.0%,8 7)) 3%
T AThe results confirm previous findings that RF ex
range in the sleep EEG, and indicated moderate impairment of slow -wave sleep.
Furthermore, reported differences in sensitivity to mobile phone use were not
reflectedins | eep parameters. o

(d) Some surveys included the symptom of sleep disturbance as a risk for mobile phone
exposure and other EM exposures.
T AThe findings showed that daily occupational EMF

associated with poor sleep quality. It impli es EMF exposure may damage human
sleep quality rather ¥han sleep duration. o
(e) Some surveys specifically on health risks for adolescent use of mobil e phones show a

risk for sleep disturbances.

T AiSome of the most f r kealth eompldinis weree p a.rsteepd
disturbances. Regular users of wireless phones had health symptoms  more often
and reported poorer perceived health than less frequent users . §*

1 fAWireless headsets were associated with € waking in the night (adjusted OR 2.4)
[the highest OR of three symptoms] . Several cordless phone frequencies bands

were related to € sleepiness at school, while the last of these was also related to
modul ati on é There were more statistically signif

6 Schreier N, Huss A, R°°s|li M (2006) fThe prevalence
electromagnetic field  exposure: a cross-sectional representative survey in Swi t zer |l ando
Soz Praventivmed. 51(4): 202 -209; PMID: 17193782

327 Lowden A, Akerstedt T, Ingre M, Wiholm C, Hillert L, Kuster N, Nilsson JP, A etz B

(2011) ASleep after mobile phone exposmlated i n subject s
sympt omso Bioel ectr omalg,nRmD: 2085745832 ( 1) : 4

328 Hagstrom M, Auranen J, Ekman R (2012) "Electro magnetic hypersensitive Finns:

Symptoms, perceived sources and treatments, a questionnaire study"

Pathophysiology.20(2): 117 -122; PMID: 23557856 . pdf. [64]

329 Lowden A, Akerstedt T, Ingre M, Wiholm C, Hillert L, Kuster N, Nilsson JP, Arnetz B

(2011) ASleep after mobile phone exposmlated i n subject s
symptomso Bioel ectr omalg,nRmD: 2085745832 ( 1) : 4

330 Lju H, Chen G, Pan Y, Chen Z, Jin W, Sun C, Chen C, Dong X, Chen K, Xu Z, Zhang S,

Yu Y (2014) AOccupational el ectromagnetic field expos
across-secti onal st udy 00):PI1@BZH; ORMID: 25940664

Bl soderqvist F, Carlberg M, wrlesd eclephones a2 Géf8) A Use of
reported health symptoms:a population -based study among Swedish adolescents aged

15-19 year s 0 Heafth 7:18;0 nPMID: 18495003 . [42]
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could be expected by chance (5%). Several were dose -depen dent
relationships . §?
T AFrequent weekday utbatme wdsasgogiatad svith significant
adverse effects on multi3(fle sleep parameters. o
T AA | ar g esectionabmopulati on-based survey study from 2012 é 9846
adolescents from three age cohorts aged 16 -19 é The results demonstra
negative relation  between use of technology and sleep, suggesting that
recommendations on healthy media use could include restrictions on electronic
devi c¥s. 0

() Differences in sleep disturbance from mobile phones , according to one study
implicated men more than women
1 Of4,156youngadults20 -24 years ol d Ahigh mobile phone wuse
with sleep disturbances and symptoms of depression for the men and symptoms

of depression for the women at 1 -year follow -u p 3%
(g) Differences in sleep disturbance from mobile pho nes, according to another study,
implicated women more than men.
T ASl eep disturbance, | atency and day dysfunction w
females. A significant association of hours of usage and sleep indices were
observed in both genders (males r = 0. 25;p=0.0 4,femalesr=0.31;p=

0.009) é Students using mobile for > 2 hours/day may cause sleep deprivation
and day sleepiness affecting cognitive and learning abilities of medical
studert s. o

(h) Sleep disturbance as a symptom from mobile phone and similar exposure varied
between individuals as a risk.
1 A P u Fnsodulated radiofrequency electromagnetic fields (RF EMF) can alter brain

activity during  sleep; increases of electroencephalographic (EEG) power in

the sleep spindle (13.75 -15.25 Hz) and delta -theta (1.25 -9 Hz) frequency range
have been reported. These field effects show striking inter -

individual di ffer &fces. o

(i) Sleep disturbance was also a symptom caused by exposure to EM radiation from
smart meters.

T AThe most frequentl y r enpexposue tbsmayt medrsavere f r
(Q)insomnia [ of 7 sy mp The effects oféhese symptoms on people's lives
were significant. Review of some key studies, both recent and old (1971), reveals
that the participants' symptoms were the same as those reporte d by people

2 Redmayne M, Smith E, Abramson MJ (2013) AThe relati

well -being and their wireless phone use: a cross -sectionalstu dy 0 Environ Health. 12
PMID: 24148357

¥ Arora T, Broglia E, Thomas GN, Taheri S (2014) MfAAss
technol ogies and adol escent sl eep quantity, sl eep quas

15(2): 240 -247; PMID: 24394730

334 Hysing M, Pallesen S, Stormark KM, Jakobsen R, Lundervold AJ, Sivertsen B (2015)

iSl eep and use of electronic devices in adolescence:
based studyo BMJ OpenPMIE25648702 e 0067 4 8 ;

B Thom®e S, H2renstam A, Hagberg M (2011) #AMobile pho
disturbances, and symptoms of depression among young adults -- a prospective cohort

studyo BMC Publ i c BRWad128M71 11: 66;

3% Yogesh S, Abha S, Priyanka S (2014) dAMobile usage a
medi cal studentso Indian J Phylf3;, PMID:Pb&a6deac ol . 58 (1) :
337 Lustenberger C, Murbach M, Tlshaus L, Weh rle F, Kuster N, Achermann P, Huber R

(2015) -indiidua¢ rand intra -individual variation of the effects of pulsed RF EMF

exposure onthe human sleep EEGO Bi oel ect r RMiDa26608404 ¢ s .
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exposed to RF fields emitted by devices other than smart meters. Interestingly,
the vast majority of Victorian cases did not state that they had been sufferers of
electromagnetic hypersensitivity syndrome (EHS) prior to exposure to the
wireless meters, which points to the possibility that smart meters may have
unigue characteristics that lower people's threshold for symptom

devel oprfdnt . o

() Sleep disturbance is a symptom which is a risk for the 25% of the general population
which suffers from environmental intolerance, including intolerance to EM exposure.
T AAbout one fourth of the general popul ation repor
to odorous/pungent chemicals, certain buildings, electromagnetic fields (EMFs),
and/or sounds. E | sufferers show various clinical features, of
which sleep disturbance isone. A population -based sample of 3406 individuals,
aged 18 -79 years, was recruited from Northern Sweden. All four EI groups,
compared to the referents, reported significantly poorer sleep quality, more non -
restorative sleep, more daytime sleepiness, more obstructive breathing and
higher prevalence of nocturnal ®**nsomnia than the

3 Lamech F (2 0ReportingioBSyrhptom Development From Exposure to

Radi of requency Fields of Wireless Smart Meters in Vic
Altern Ther Health Med. 20(6): 28 -39; PMID: 25478801

3 Nordin M, Nordin Snd(sl2gepine6s)in efivitonmeatal intolerances: a

population -based st ud W¥ed. 28:I1e-6;pPMID: 27810173
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7.

Tinnitus

Tinnitus and similar effects on the hearing have long been recognised as a specific
symptom of low -level electromagnetic exposure , as from mobile phones. There is full

substantiation of a risk from mobile phones for this set of symptoms, in addition to the
evidence from VGCCs and oxidative stress.

(a) Tinnitus as a symptom caused by radiation similar to that used by mobile phones

was one of the first symptoms established in western countries. It was first shown by

Frey in 1962 and has subsequently been fre quently confirmed as a risk for the use of

mobile phones.

T AWith appropriate modul ation, the perception of

clinically deaf, as well as normal, human subjects at a distance of inches up to
thousands of feet from the transmitt er. With somewhat different transmitter
parameters, we can  induce the perception of severe buffeting of the head,
without such apparent vestibular symptoms as dizziness or nausea. Changing
transmitter parameters again, one can induce a "pins -and -needles" sensation
€ The RF sound has been described as being a buzz, clicking, hiss, or knocking,
depending on several transmitter parameters, i.e., pulse width and pulse -
repetition rate  (PRF). The apparent source of these sounds is localized by the
subjects as b eing within, or immediately behind, the head. The sound always
seems to come from within or immediately behind the head, no matter how the
subject twists or rot*tes in the RF field.o

(b) Tinnitus, microwave hearing or a clicking sound in the ears, has be en shown to be a
risk for users of mobile phones.

T ié some statistical evidences are found that mo b i

extreme irritation, increase in the carelessness, forgetfulness, decrease of the
reflex and clicking®sound in the ears. o
1 A Th &skestimate [of an link between mobile phone use and tinnitus ] was

significantly elevated for prolonged use (04 year

Cl1 1.00 to 3.80). Mobile phone use should be included in future investigations as
apotentialrisk f actor for devel®ping tinnitus. o

T AThe r i sk [efsalinkbatavéer mobile phone use and tinnitus ] was
significantly elevated for prolonged use (04 year
Cl 1.00 to 3.80). Mobile phone use should be included in future inves tigations as
a potential risk factor *for developing tinnitus.

(c) Tinnitus, microwave hearing or a clicking sound in the ears, has been shown to be a
risk for adolescent users of mobile phones.
1 Of 469 healthy students randomly selected, where 31% of the students used to
use mobile phones and the average daily time of using mobile phones in talk
mode was 7 mifoftenfalevaystinfitus 0 was repor%athosdy 23

340 Frey AH (1962) "Human audi tory system response to modulated electromagnetic
energy" J Appl Physiol 17(4): 689 -692; PMID: 13895081 ; article . [67]

0

341 Balikci K, Cem Ozcan |, Turgut -Bal i k D, Balik HH (2005) AA survey

neurological symptoms and sensations experienced by long term users of mobile

phoneso Pat hol Bi ol -3@;PRMID: 156206075 3 ( 1) : 30

342 Hutter HP, Moshammer H, Wallner P, Cartellieri M, Denk -Linnert DM, Katzinger M,
Ehrenberger K, Kundi M (2010) ATinnitus and mobil e
67(12): 804 -808; PMID: 20573849

343 Hutter HP, Moshammer H, Wallner P, Cartellieri M, Denk -Linnert DM, Katzinger M,
Ehrenberger K, Kundi M (2010) ATinnitus and mobil e
67(12): 804 -808; PMID: 20573849
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|l

with a daily average talking time of 11 -30 mins, compared with 8% of those who

did not use a mobile .3

102

AUsing a wired cell phone hithdmitue@ddustel © R B8 soci ated w
€ Several cordless phone frequencies bands were related to tinndtus

(d) Tinnitus, microwave hearing or a clicking sound in the ears, has also been confirmed
to be a risk for other sources users of EM exposure in addition to mobile phones.

|l

=a =4

(e) There have been suggestions that tinnitus, microwave hearing or a clicking

"Microwave auditory effect is the most widely accepted biological effect of
microwave radiation with a known mechanism of interaction: the thermoelastic
theory. The phenomen  on, mechanism, power requirement, pressure amplitude,
and auditory thresholds of microwave hearing are discussed in this paper. A
specific emphasis is placed on human exposures to wireless communication fields
and magnetic resonance imaging (MRI) coils L1345

i S e fledorted symptoms were € tinn¥tus

AThe results support that chronic EMF
neuronal degeneration of3the auditory

the ears, has similar mechanisms as EHS itself as a risk from exposure to mobile phones
and other sou rces of EM radiation and fields, and that people with EHS are more liable to
the risk of tinnitus from mobile phones.

il

ATi nnitus 1 s a subjectve eectommagneticthypersensitivity. An
individual vulnerability probably due to an over activated cortical distress network
seems to be responsible for, both, electromagnetic hypersensitivity and
tinni*us. o

é

exposure ma
system. 0

sound in

AThe worl dwi de progressive increase of he use of
peripheral auditory pathways to a higher dose of EM RF radiation (EMRFR). Some

tinnitus patients report that the abusive use of mobiles, especially when repeated

inthesameear, mi ght worsen ipsilateral tinnitus é Some

sensitive to EM exposure (electrosensitivity), and thus present earlier symptoms.
There may be a common pathophysiology between this electrosensitivity and
tinnitus. There are already reasonabl e evidences to suggest caution for using
mobile phones to prevent auditory damage and the onset or worsening of tinnitus

€ Adopting these extra data [1. Vicinity

antennas, and transmission lines; 2. Use of the cell phone

for calls: Approximate

daily time of use; Type of normal use: direct contact with the ear, head -set, or

Bluetooth; Preferential use in one of the ears], it was easier to suspect the
influence of EMRFR on tinnitus due to frequent cell phone use, especially
of prolonged use, with the preferred ear coinciding with the presence of unilateral

3% Mortazavi SM, Atefi M, Kholghi F (2011)
prevalence of self -reported symptoms in elementary and junior high school students in

Shi
345 |

raz, Il ranodo | ran J-10BeRMIDS238581083 6 ( 2) : 96
n JC, Wang Z (2007) fiHearing of microwave

iThe

(residen

in cases

mechani sm, and threshol dso -B28aPMICh 185664 ..92(6) : 62
36 K¢ -er N, Pamuk- u -Tepqted®ymptdms asSoeiatéd with exposure to
el ectromagnetic fields: a questi onn®MDbD:&3730819d.y 0 E

37 Ozgur A, Tum kaya L, Terzi S, Kalkan Y, Erdivanl

chronic exposure to electromagnetic waves
1-6; PMID: 25836770

(0]

348 Landgrebe M, Fric k U, Hauser S, Hajak G, Langquth
el ectromagnetic hypersensitivity: hints
4(3): e5026; PMID: 19325894
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(or worse) tinnitus. These are the patients who might be more vulnerable to have
el ectromagnetic hypersensitivit$ (EMH) or electro

(f) Transcranial direct current stimulation (tDCS) can improve or worsen tinnitus.
T AiCompared to sham transcranial direct current sti
significantly reduced tinnitus intensity immediately after stimulation; whereas
cat hodal t DCS f aiMbreoder, segerabpatiergsainegpectedly reported
longer -lasting effects (at least several days) such as tinnitus improvement,
worsening, or changes in tinnitus features, more frequently after real than sham

t DCS® o
() Radiation from wireless smart meters can also give a risk of the symptom of tinnitus.
T AiThe study included 92 residents of Victoria, Aus
reported symptoms from exposure to smart meters were € (3) tinnitus [out of 7]
The effects of these symptoms on people's lives were sign®ficant. o
349 Medeiros LN, Sanchez TG (2015) ATinnitus and cell phone

el ectromagnetic radiofrequency r adPMID:i26602000B;r az J Ot or
ScienceDirect .

350 Garin P, Gilain C, Van Damme JP, de Fays K, Jamart J, Ossemann M, Vandermeeren Y

(2011) A&dlong tlasting tinnitus relief induced by transcranial direct current

stimulationodo J Neur-d948; PMBD82(15D3429: . 1940

Bl Lamech F ( 2 0ReportingioBSyrhptom Development From Exposure to

Radi of requency Fields of Wireless Smart Meters in Vic
Altern Ther Health Med. 20(6): 28 -39; PMID: 25478801
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8.

Depression

Depression and related effects have long been recognised as a specific symptom of low -
level electromagnetic exposure , as from mobile phones. There is full substantiation of a

risk from mobile phones for this s et of symptoms, in addition to the evidence from

VGCCs and oxidative stress.

(8) The link between exposure to EM fields and radiation as used by mobile phones with

depression , along with similar outcomes such as anxiety, irritability, stress, nervousness

and suicide , was first show in 1981 and has frequently been confirmed since then.

T AWe found a significant correlation between suici

power -frequency magnetic field strength. Significant ly more suicides occurred at
|l ocations of high magnetic field strength é We be
demonstrated correlation between human behaviour and environmental power -
frequency®fields. o

(b) Since 1981t his link between exposure to EM fields and radiation as used by mobile

phones with depression has frequently been confirmed both for occupational exposures

to magnetic fields and to wireless mobile phone radiation from mobile phone masts.

1 A Sui cmontkty w as increased relative to work in exposed jobs and with indices

of exposure tomagnetic f i el ds. é Stronger associations, witd!l
the range of 2.12 to 3.62, were found for men younger than 50 years. These data
provide evidence for an associ ation between occupational electromagnetic
fields and suicide that warrants further evaluation. A plausible mechanism related
to melatonin and depression provides a direction for additional laboratory
research and epidemi & ogic evaluation. o

1 Ahealth surve y near two GSM 900/1800 MHz cellular phone base stations é
fishowed statistically significant positive exposure -response associations 0 with
irritability é depressive tendency é o***
1 "A mean of 2.7 different symptoms were reported. 0é finervousness or distr

(19%) 0 was t he thmdstrcanmonfcontplhimts. Gomplainants related
their symptoms most frequently to exposure to mobile phone base stations
(74%), followed by mobile phones (36%), cordless phon es (29%) and power
lines (¥7%) .0

T AThe sl ow ggsideatialelectification inthe US in the first half of the 20th
century from urban to rural areas resulted by 1940 in two large populations;
urban populations, with nearly complete electrification and rural populations
exposed to varying levels of elec trification depending on the progress of
electrification in their state. It took until 1956 for US farms to reach urban and
rural non -farm electrification levels ... Urban death rates were much higher than

2 perry FS, Reichmanis M, Marino AA, Becker RO (1981)
frequency magnetic fields and sui2¢7 ®PHEID: 727864 | ;tpdif. Phy s . 4

yvan Wijngaarden E, Savitz DA, Kl eckner RC, Cai J, L
electromagnetic fields and suicide among electricity utility workers: a nested case -

control studyo West J1001ePMID: 109281282 ) : 94

354 Oberfeld G, Navarro AE, Portoles M, Maestu C, Gomez -Perretta C (2004) #fAThe

Microwave Syndrome - Furt her Aspects of a @®pmeafrededings ukdlly 6, Conf
Paper. [59]

355 RGosli M, Moser M, Baldinini Y, Meier M, Braun -Fahrlander C (2004) fASympt oms of i ||
health ascribed to electromagnetic field exposure i aquestionnaire s ur v ényJiHyg

Environ Health. 207(2): 141 -150; PMID: 15031956
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rural rates for cardiovascular diseases, malignant diseases, diabetes and suicide
in 19%0. 0
T AThe symptoms of el ectr ohé gewelbdeseribedtnithei ty ( EHS)

literature. An increasingly common response includes € pain or pressure in the
chest accompanied by anxiety € Provocation studies  presented in this article
demonstrate that the response to electrosmog is ph ysiologic and not

psychosomatic . %7
1 A S eledorted symptoms were € tension -anxiety é the study has shown that
users of mobile phone and computer more often complained of € tension -anxiety
symptoms according to time of daily usage (p < 0.05). In users of mobile phone
and computer, women significantly (p < 0.05) complained more often of
headache, vertigo/dizziness, fatigue, forgetfulness and tension -anxiety than
me n 3%
I Of4,156younga dults20 -24 years ol d Ahigh mobile phone wuse
with sleep disturbances and symptoms of depression for the men and symptoms
of depression for the women at1 -year follow -up. ¥°
T AOver the |l ast few years there have lbeffeetaofconcerns
electromagnetic waves (EMW) produced by mobile phone base transmitter
stations (BTS) é mood changeodooweawrexirédppyroeddepres

41 %39

T AMost of t he sy mpgtirotabiity séuretvousness, depression é were
statistically si gnificant in the inhabitants living near the BTS antenna (<300 m
distances) compared to those living far from the BTS antenna (>300 m). 0%t

T Alt was revealed that a majority of the subjects
mobile base station complained of € irrita bility € and hypertension. A majority of
the study subjects had significantly lesser stimulated salivary secretion (P < 0.01)
as compared to the ®ontrol subjects. o

(c) The symptoms of depression, nervousness and suicidal feelings  are also risks for

adolescents using mobile phones.
1 Of 469 healthy students randomly selected, where 31% of the students used to
use mobile phones and the average daily time of using mobile phones in talk
mode was 7 mi mewdugness 0 was fieported by 48% of those with  a daily

¥ Mil ham S (2010) #fAHistorical evidence that el ectrifi
epidemic of "diseases of <civilizat-BdsnPMID:Med Hypot hese
19748187 .

" Havas M (2013 hfrom Riekkss techinotmgy affects the blood, the heart, and

the autonomic nervous systemo -3R&5-8E rPMIiDr241824944eal t h . 28 (
pdf . [68]

B Ke-er N, Pamuk- u -Tepqted®ymptdms asSoeiatéd with exposure to

el ectromagnetic fields: a questionn®MDbe&3730819dy o EIl ectr
¥ Thom®e S, H2renstam A, Hagberg M (2011) #AMobile pho
disturbances, and symptoms of depression among young adults -- a prospective cohort

study o B M®Hedrhu bli6és; PMID: 21281471

% | sl am SMS (2014) i AwdRepornee Bealth Hazatds & Elecfromagnetic

Waves from Mobile Phone Towers in Dhaka, Bamgl adesh:
Health. 2014: Article ID 952832, 7 pages; http://dx.doi.org/10.1155/2014/952832 . [71]

361 Shahbazi - Gahrouei D, Karbalae M, Moradi HA, Baradaran - Ghahfarokhi M (2014)

AfHeal t h effects of phonevbase ganstevarstationdBIB)lamennae: a

report from I sfahan, Il rano EI ec2¥00RMDg237885 | Med. 33 ( 3
362 Singh K, Nagaraj A, Yousuf A, Ganta S, Pareek S, Vishnani P (2016) #AEffect of

electromagnetic radiations from mobile phone base stations on general health and
salivary functiono J I nt Soc P¥f50,vPMODo2Mehi084i t y Dent . 6 ( 1
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average talking time of 11 -30 mins, compared with 16 % of those who did not use

a mobile. 33
T AAssoci atmollephon® fuse after lights out with mental health, suicidal

feelings, and self-injury were cross -sectionally examined in 17,920 adolescent S

usingaself -r eport questionnai r esedterNbtbautimaybp hon e

associated with poor mental health, suicidal feelings, and self-injury in both early

and late addt escents. o

Al ncreased duration of mobile phoneleuse is associ

psychol ogi cal mood, in parti%®ular, a depressed mo
T Aiwireless headsets weé ¢elingds wwdemassedi(adiusted DR

2 . 0) Seeral cordless phone frequencies bands were related to é feeling

down/depressed & ¢°%¢

(d) Recent studies have su ggested possible mechanisms for the risk of the symptom of

depression arising from exposure to EM fields and radiation , including the pathway of

oxidative stress.

T AMany studies have suggested an association betwe

frequency magnetic  field (ELF -MF) exposure and anxiety and/or depression. The
mechanism of these effects is assumed to be a stress response induced by ELF -
MF exposure € Quantification of the mRNA |l evels o
synthesis enzymes revealed a significant reduc tion in Cypl7al mRNA in the ELF -
MF-exposed mice. Our findings suggest the possibility that high intensity and
chronic exposure to ELF - MF induces an increase in corticosterone secretion, along
with depression - and/or anxiety -like behavior, without enhanceme nt of the
hypothalamic -pituitary -adr enal *®¥axi s . 0

T AA significant change in behavior, i.e., more anx
extensive neurodegeneration on®exposure to radio
1 A 4weeks exposure to EM radiation, vibration, ringtone or both produced a
significant effect on anxiety -like behavior and oxidative stress in young wistar
rat¥. o
%63 MortazaviSM, At efi M, Kholghi F (2011) AThe pattern of mc
prevalence of self -reported symptoms in elementary and junior high school students in
Shiraz, Il rano | ran J-108eRMIDS233581083 6 ( 2) : 96

364 Oshima N, Nishida A, Shimodera S, Tochigi M, Ando S, Yamasaki S, Okazaki Y, Sasaki

T ( 201 2)suididal hfeelings, self-injury, and mobile phone use after lights out in

adol escentso J Pediat r -1P39y eMI® P2728®T (.9) : 1023

% |1 keda K, Nakamura K (2014) fAssociation between mob
mood in Japanese adolescents: a cross -sectional studyo Environ Health
187 -193; PMID: 24347468

% Redmayne M, Smith E, Abramson MJ (2013) AThe rel ati
well -being and their wireless phone use: a cross -sectional studyo Environ Hea
PMID: 24148357

¥ Kitaoka K, Kitamura M, Aoi S, Shimizu N, Yoshizaki

extremely low -frequency magnetic field induces depression -like behavior and
corticosterone secretion without enhancement of the hypothalamic -pituitary -adrenal axis
i n miBoelartromagnetics. 34(1): 43 -51 (Erratum in: Bioelectromagnetics. 2013,

34(7): 562); PMID: 22753092

% sai khedkar N, Bhatnagar M, Jain A, Sukhwal P, Sharm
of mobil e phone radiation (900 MHz radiofrequency) on structure and functions of rat

brai ndo Ne uRMDL 24588496.

% Shehu A, Mohammed A, Magaji RA, Muhammad MS (2015)
phone electromagnetic field radiation, ringtone and vibration affects anxiety -like

behaviour and oxidative stress biomarkers PMID: al bi no v
26546224 .



http://www.ncbi.nlm.nih.gov/pubmed/23358105
http://www.ncbi.nlm.nih.gov/pubmed/22728900
http://www.ncbi.nlm.nih.gov/pubmed/?term=24347468
http://www.ncbi.nlm.nih.gov/pubmed/24148357
http://www.ncbi.nlm.nih.gov/pubmed/22753092
http://www.ncbi.nlm.nih.gov/pubmed/?term=24861496
http://www.ncbi.nlm.nih.gov/pubmed/26546224
http://www.ncbi.nlm.nih.gov/pubmed/26546224

ASA Enquiry Ref: A17 -388045 1 Part 2 of response, August 8 2017 107

9.

Skin Disorder

Skin Disorder and similar skin effects have long been recognised as a specific symptom
of low -level electromagnetic exposure , as from mobile phones. There is full
substantiation of a risk from mobile phones for this set of symptoms, in addition to the
evidence from VGCCs and oxidative stress.

(a) Skin disorders have been established for some people in relation to geomagnetic
events, such as static electric fields during thunderstorms.

T iSome people react with itchi nagepedueabyst ati c el ect
thunderstorms . ©°
(b) Skin disorder was one of the first symptoms of exposure to electromagnetic fields
and radiation e stablished experimentally in western countries. The first evidence
appeared in 1979, related especially to computer use and visual display units.
T AA transient facial rash in six healthy female op
descri bed €& c i evidemoasttoragly favioas a link between the rash and
the working ¢&bnditions. 0
9 fiusers of video terminals may suffer from an inte
skin of the face and those parts of the body not covered by clothing. The pricking
sensation comm enced after an exposure of 1 -8 h é once away from wor k,
patients soon returned to normal é A majority of
this complaint for years, it origin coinciding wi
the rash appeared during rainy spe l'ls é We found marked individua
the sensitivity to the terminals. The first repor
of 1979 é The relationship between video ter minal
by means of provocation tests. In two sensiti ve users the rash was provoked in 6
and 8 h, resBectively. o
(c) Skin disorder caused by exposure to electromagnetic fields and radiation has been
established as involving the known histamine allergic reaction involving the
degranulation of mast cells.
1 "The high number of mast cells present may explain the clinical symptoms of itch,
pain, edema and erythema. Naturally, in view of the present public debate, the
observed results are highly provocative and, we believe, have to be taken
seriously ."373
T Al n prdsent study, facial  skin from so -called "screen dermatitis” patients were
compared with corresponding materi al from nor mal
Differences were found for the biological markers calcitonin gene -related peptide
(CGRP), somatostatin (SOM), vasoactive intestinal polypeptide (VIP), peptide
histidine isoleucine amide (PHI), neuropeptide tyrosine (NPY), protein S -100 (S -
100), neuron -specific enolase (NSE), protein gene product (PGP) 9.5 and
phenylethanolamine N - methyltransferase (PNMT). The over all impression in the
blind -coded material was such that it turned out easy to blindly separate the two
groups from each other. However, no single marker was 100% able to pin - point
S0 Lindén V,Rolfsen S (1981) cdmpitet®rminals andoccupational der matit
Scand J Work Environ Health. 7(1): 62 -64; PMID: 6458886
S Nilsen A (1982) #fAFacial rush in visuamattdi8spl ay unit
2571 28; PMID: 6461488
2 Lind®n V, Rol fsen cBmp(tdr&e@nbhils fiand deoupati onal der mat it
Scand J Work Environ Health. 7(1): 62 -64; PMID: 6458886
73 Johansson O, Hilliges M, Bjornhagen V, Hall K (1994) A" Skin changes in patient
claiming to suffer from "screen dermatitis": a two -caseopen -f i el d provocéa&Ekpi on st uc

Dermatol. 3(5): 234  -238; PMID: 7881769
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the difference, although some were quite powerful in doing so (CGRP, SOM, S -
100)% o
1 "This study supports the idea that the aetiological basis of facial skin symptoms
among VDT -workers includes physical as well as psychosocial factors, and that
the interaction between such factors might be significant in the understanding of

skin complaints among VDT workers "3
1 "The present results might lay a foundation to understand the underlying cause of
so-called "screen dermatitis” with special reference to mast cells 376
1
(d) The risk of changes to mast cells in cutaneous and thyroid locatio ns from exposure to
EM fields and radiation has also been confirmed in animal studies.
1 "The results indicate certain alterations of cutaneous and thyroid mast cells in
rats exposed to EMF 377
(e) Studies from 2008 show that EM exposure, as from mobile phon es, induces protein

expression in the skin, thus increasing the risk of skin disorder.
1 "This is the first study showing that molecular level changes might take place in
human volunteers in response to exposure to RF -EMF. Our study confirms that
proteomics screening approach can identify protein targets of RF -EMF in human
volunteers." 378

(f) People with allergen -induced wheal responses  and other skin disorders are at risk of

having their skin disorder exacerbated by exposure to fields and radiation from mobil e

phones. This response seems to involve substance P (SP) and vasoactive intestinal

peptide (VIP)

1 @A Mi cr o vadiatien from mobile phones enhanced skin wheal responses induced

by house dust mite and Japanese cedar pollen € Microwave radiation also
increased plasma levels of substance P (SP) and vasoactive intestinal peptide
(VIP) in patients with AEDS. These results indicate that microwave radiation from
mobile phones may enhance allergen -induced wheal responses in association with
the release of%SP and VIP.O

S“Johansson O, Hilliges Mgreertihg nof kiWcharig€s9 6) i A
with special emphasis on neurochemical marker antibody evaluation, in patients claiming
to suffer from "screen dermatitis" as compared to nor mal heal thy control so

Dermatol. 5(5): 279  -285; PMID: 8981027

S Eriksson N, H°°g J, Mild KH, Sandstr°m M, Stenberg
work environment and skin symptoms among vis ual display terminal workers: a case

referent studyo I nt J EPRSdEMD®44740526 ( 6) : 1250

%% Johansson O, Gangi S, Liang Y, Yoshimura K, Jing C,
cells are altered in normal healthy volunteers sitting in front of ordinary TVs/PCs -- results

fromopen -f i el d provocation experi mentso0-519; €dib:an Pat hol
11737520 .

" Raj kovic V, Matavuli M, Johansson O (2005) #AHistolo
and thyroid mast cell populations in male rats exposed to power -frequency

el ectromagnetic fieldso | nt499 PRI®AE263652Bi[4] . 81 (7): 491
S Karinen A, Hein2vaara S, Nylund R, Leszczynski D (2

mi ght alter protein expression in humaMDski no BMC Gen
18267023 .

S Kimata H (2002) AEnhancement of albylmemowaec skin wheal
radiation from mobile phones in patients with atopic eczema/dermatitis syndromeo | nt

Arch Allergy Immunol. 129(4): 348 -350; PMID: 12483040
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1T AExposure to frequently ringing mobile phones al s
with a concomit ant increased release of substance P, vasoactive intestinal peptide
and nerve growth factor. o

1
(g) The nature of skin disorder caused by EM exposure from common devices is similar
to the skin disorder caused by other EM radiation such as from UV light an d ionising
radiation.

1 "The results of this literature study demonstrate that highly similar changes exist
in the skin of "screen dermatitis" patients, as regards the clinical manifestations
as well as alterations in the cell populations, and in skin damage d by UV light or
ionizing radiation." 38!

(h) People with EHS are especially likely to experience skin disorder from EM exposure
and have a greater risk of mast cell degranulation. The high number of mast cells
present can explain the clinical symptoms of itch, pain, edema and erythema, and all
this appears to relate to the usual underlying effects of immuneoreactivity and oxidative
stress. This risk of skin disorder can be caused by exposure to mobile phones. More
recent studies are showing tha t, because mast cells are present in many organs,
including the digestive tract, mast cell effects of mobile phone radiation may relate not

just to skin disorder but also the digestive tract and thus many food intolerances , to
brain and blood -brain -barrier factors, and to cardiac cells, all involving NO, and thus
potentially explaining many of the effects of mobile phone radiation . Thus skin disorder
highlights the risk of primary mastocytosis from mobile phone radiation exposure.
T ARecentl vy, a noépersonsawitieagpbysical impairment (electro -hyper -
sensitivity; EHS) has been described in the literature, namely those that claim to
suffer from subjective and objective skin - and mucosa -related symptoms, such as
itch, smarting, pain, heat sensation, re dness, papules, pustles, etc., after

exposure to visual display terminals (VDTSs), mobile phones, DECT telephones, as

well as other EM devices. Frequently, symptoms from internal organ systems,

such as the heart and the central nervous system, are also enco untered €& just ac
you would do if you had been exposed to e.g. sun rays, X -rays, radioactivity or

chemical odours ¢é In facial skin samples of EHS p
finding is a profound increase of mast cells é A
distr ibution also occurred in the EHS group, namely, the normally empty zone

between the dermo - epidermal junction and mid -to -upper dermis disappeared in

the EHS group and, instead, this zone had a high density of mast cell infiltration

€ i ncreases otdre laer onwéreademonstrated in an experimental

situation employing normal healthy volunteers in front of visual display units,

including ordinary house -hol d tel evision sets (Johansson et a
end of the provocation the number of mast cel Is was unchanged, however, the

somatostatin - positive cells had seemingly disappeared. The reason for this latter

finding is discussed in terms of loss of immunoreactivity, increase of breakdown,

etc. The high number of mast cells present may explain the cl inical symptoms of

itch, pain, edema and erythema é no si-pant e marker
the difference, although some were quite powerful in doing so (CGRP, SOM, S -

100) é The most remarkable change among cutaneous
disappearance of th e Langerhans' cells. This change has also been observed in

EHS persons, again pointing to a common cellul ar
exposed to video display terminals. These people suffer from subjective and

% Kimata H (2003) AEnhancement of allergic skin wheal
atopic eczema/dermatitis syndrome by playing video games or by a frequently ringing

mobile phoned Eur J Cl i-547; IPMDel879564933( 6) : 513

. Gangi S, Johansson O (1997) #f@ASkin changes in "scree
UV- and ionizing irradiation  -relateddamage -si mi | ari ti es and differenceso
6(6): 283 -291; PMID: 9412815
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objective skin and mucosa  -related symptoms,  such as itch, heat sensation, pain,

erythema, papules and pustules é Some electricall
similar to heart attacks after exposure to EM fields. One could speculate that the
cardiac mast cells are responsible for these changes due to d egranulation after
exposure to M fields. o
1 AAn increasing number of patients has recently be
subjective and objective skin - and mucosa -related symptoms after exposure to
EM devices, such as visual display terminals and mobile telephones é It was
found that protein S -100 and HLA -DR-positive dendritic cells were dramatically
decreased in number, especally in the epider mis.
T iAiOone aim of our studies has been to investigate p

cellular and neuronal syste  ms of these persons' skin. In summary, it is evident
from our preliminary data that various alterations are present in the
electrohypersensitive persons' skin that are not indicated in the skin of normal
healthy volPtinteers. o

T AThis report denntwithpré eexistiag mulipieichkeemical sensitivity
who has developed a pronounced electromagnetic hypersensitivity. According to
the patient, he is even able to distinguish various sources of electromagnetic
fields (e.g. Wi -Fi, DECT or cell phone, DVB -T TV). His symptoms range from skin
manifestations, which require treatment, to hypertension and brain -related
disorders as well as intestinal bleeding. The unusual skin reactions, which look
like burns and have occurred several times, appear to be especially
worrisé&me. o

T AEl ectromagnetic hypersensitivity (EHS) is a phen
appearance of symptoms after exposure of people to EM fields, generated by EHS
is characterized as a syndrome with a broad spectrum of non - specific multiple

organ sym ptoms including both acute and chronic inflammatory processes located

mainly in the skin and nervous systems, as well as in respiratory, cardiovascular

systems, and muscul oskeletal system é The symptom
single source of EMForbed eri ved from a combination of many s
phenomenon of EHS in the form of dermatological disease is associated with

mastocytosis. The biopsies taken from skin lesions of patients with EHS indicated

on infiltration of the skin layers of the epidermis with mastocytes and their

degranulation, as well as on release anaphylactic reaction mediators such as

histamine, chymase and tryptase. The number of people suffering from EHS in

the world is growing describing themselves as severely dysfunctional, showin g

multi organ non  -specific symptoms upon exposure to low doses of

electromagnetic radiation, often associated with hypersensitivity to many

chemical agents (Multiple Chemical Sensitivity -MCS) and/or other environmental
intolerances (Sensitivity Related Il ness-SR1') é I n the most cases, no
objective signs are present apart from skin manife stations (European Commission
382 Johansson O,LiuP -Y (1995) f6Electrosensitivityd, obéelectros
dermatitiso: prel i minar ygodbnsge rsvtautdiicenss ifnr ammeorhuman sk
Proceedings of the COST 244: Biomedical Effects of Electromagnetic Fields - Workshop
on Electromagnetic Hypersensitivity (ed. D Simunic), EU/EC (DG XIIl), Brussels/Graz,
52-57; pdf.
383 Johansson O, Liu P -Y, Enhamre A, Wetterberg L (1999) "A case of extreme and
general cutaneous light sensitivity in combination with so -called 'screen dermatitis' and
‘electrosensitivity' - a successful rehabilitation after vitamin A treatment - a case report"

J Aust Coll Nut r & Env Med. 18: 13 -16.

384 Johansson O (2010) fAAspects of studies on the functional
el ectr ohyper dGPICani. Ber..\Earth En¥iron. Sci. 10(1): 012005;

doi:10.1088/1755  -1315/ 10/1/012005

% Aschermann C (2011) fAElektrosensibilit2at: Ein Patie
Haut ver 2nder un g-8&edizin \Gesslisdhdft. 24(2): 141  -146; [translated Gustavs

K: "Electrosensitivity: A patient with Burn -like Skin Manifestations"] pdf. [22]
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(1997) fAPossible Health I mplications € A Sweden)
panel of 12 blood parameters associated with th e oxido -reductive potentials and

polymorphisms of genes of selected toxins, metabolizing enzymes e.g.

glutathione peroxidase/trans ferase or erythrocyte catalase. They were the first to

describe and publish in 2014 existence of pro -oxidant/pro -inflammatory metabolic

changesin EHSwithco -exi sting increase in plasma coenzyme
22 patients with dominant skin changes, 19 patients, also claimed symptoms

from gastrointestinal tract. All of them had elevated levels of total IgE, as well as

otherbi ol ogi cal markers €é Sensitivity varies in the
individu als can respond to the varying intensity of EMF between 1 to 100 -f ol 3. o
T AiMast cell s, when activated, release a wide range

histamine, which is invo  Ived in a variety of biological effects with clinical
relevance, e.g., allergic hypersensitivity, itch, edema, local erythema, and many
types of dermatoses. From the results of the cited studies, it is clear that
electromagnetic fields affect the mast cell and the dendritic cell population, and
may degranulate these cells. The release of inflammatory substances, such as
histamine, from mast cells in the skin results in a local erythema, edema, and
sensation of itch and pain, and the release of somatostatin from the dendritic
cells may give rise to subjective sensations of ongoing inflammation and

sensitivity to ordinary light. These are common symptoms reported from persons
suffering from EHS/screen dermatitis. Mast cells o ccur in the brain  and their
presenc e may, under the influence of EMF and/or radiofrequency radiation

exposure lead to a chronic inflammatory response by the mast cell degranulation.
Mast cells are also present in the heart tissue and their localization is of particular
relevance to their fu  nction. Data from studies made on interactions of EMF with
cardiac function have demonstrated that changes are present in the heart after
exposure. Some electrically sensitive people have symptoms similar to heart

attacks or strong heart palpitations after exposure to EMF. é Mast cell
to secrete an array of potent mediators which may orchestrate neuroinflammation

and affect the integrity of the blood ibrain barriertalTh® hHetrwesesn mast
cells, lymphocytes, neurons and glia constitutes a ne uroimmune axis which is

implicated in a range of neurodegenerative diseases with an inflammatory and/or

autoimmune component. Mast cells are involved in numerous activities ranging

from control of the vasculature, to tissue injury and repair, allergic infl ammation

and host defences. They synthesize and secrete a variety of mediators, activating

and modulating the functions of nearby cells and initiating complex physiological

changes. Interestingly, nitric oxide (NO) produced by mast cells and/or other cells

in the microenvironment appears to¥regulate these

(i) Skin disorders caused by exposure to radiation from mobile phones may also be

related to modified cutaneous blood flow and skin conductance, both risks from exposure
to EM fields and radiation such as from mobile phones , and other skin effects . Mobile
phone radiation in animal models increases cutaneous candidiasis  and can thus lead to

death through systemic infection, where there is also higher yeast yield in the tissues.
! AStatilsytisdalni fi cant cutaneous micrd¥low values we

38 Kaszuba-Zwol i Bska J, Gr e mb-&alikiB, Wik §-Biatrowdez K, ahor PJ

(2015) AEl ectromagnetic field inducedIllUek #2(l9:gi cal ef f e
636 -641. Review. PMID: 27012122 : pdf. [72]

¥ Johansson O ( 200 9)oftheDimmuneisysterm n byeelectromagnetic  fields -

A potentially underlying cause for cellular damage and tissue repair reduction which

could lead to disease and i mpai r ment 0 Pat hopiBy X7 el7hg PWID: 16 ( 2

19398310 . [38]

% Monfrecola G, Moffa G, Pr ocionzingelectromagnbtic( 2003) A Non
radi ations, emitted by a cellular phone, modify cut an
207(1): 10 -14; PMID: 12835541
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f ASi multaneous recordings of heart rate variabilit
skin potentials are used for classification of EHS. Thus, it could be possible to
distinguish "genuine" electromag netic hypersensitive individuals from those who
suffer from oth¥®r conditions. o
1 The effects of long -term mobile phone 900 MHz microwave exposure on
cutaneous candidiasis s h o w edelay8on wound healing € higher yeast loads in
skin lesions é death induced b y systemic infection and candida enumeration from
the kidney homogenates showed radiation exposed animals have had significantly
higher yeast load inthe  tissue. ¢*%°

% Tuengler A, von Klitzing L (2013) #AHypothesis on ho
hypersensitivityo El ectr omafgin PBID:@33018P4 d..[73]32(3) : 281

3% Bayat M, Hemati S, Soleimani  -Estyar R, Shahin -Jafari A (2017) -témef fect of
exposure of mice to 900 MHz GSM radiation on experimental cutane
Saudi J Biol Sci. 24(4): 907  -914; PMID: 28490964 . [25]



http://www.ncbi.nlm.nih.gov/pubmed/?term=23301924
https://www.ncbi.nlm.nih.gov/pubmed/28490964

ASA Enquiry Ref: A17 -388045 1 Part 2 of response, August 8 2017 113

10.

Damaged immune system

A damaged immune system has long been recognised asa  specific symptom of low  -level
electromagnetic exposure , as from mobile phones. There is full substantiation of a risk

from mobile phones for this set of symptoms, in addition to the evidence from VGCCs

and oxidative stress.

(a) Studies show risks of damag e to the immune system from low -level electromagnetic
exposure, including mobile phones.

1 A T heaffect of microwave radiation was shown to cause autoimmune disorders
that were displayed against the background of the structural and functional
disturbancesof t he hematoenceph®lic barrier.o

T AA number of papers dealing withmatehe effects of m
electromagnetic fields (EMFs) on the immune system are summarized in the
present review. EMFs disturb immune function through stimulation of various
allergic a nd inflammatory responses, as well as effects on tissue repair processes.

Such disturbances increase the risks for various diseases, including cancer. These
and the EMF effects on other biological processes (e.g. DNA damage, neurological
effects, etc.) are  now widely reported to occur at exposure levels significantly

bel ow most current national and®?international saf
T Alt is documented that EM emissions from mobile p
brain's signal processing activity € Some of the reporte  d electromagnetic

radiation (EMR) induced adverse effects are brain tumours, male infertility and
immune dysfunction with increased susceptibility to infections. Pathophysiological
mechanisms of interaction of EMR at plasma membrane are calcium efflux from
cell membranes, increased expression of stress proteins, influence on
channels/gap junctions in cell membrane, overproduction of reactive oxygen
species, ornithine decarboxylase activation, reduction in melatonin levels,
decrease in protein kinase C activ ity, damage to DNA and change in gene
expression in brain cells and altered blood -brain b&trier.o

1 "50 Hz magnetic field and 915 MHz microwaves under specified conditions of
exposure induced comparable responses in lymphocytes from healthy and
hypersensiti ve donors that were similar but not identical to stress response
induced by heat shock ."3%

T AOver an hour t alpghone gecredsds totalantiaxiddntl capacity of

saliva in comparison with talki®*g |less than twent
¥ Vinogradov GI, Andrienko LG, Naumenko GM (1991) AJ[T
i mmunity in exposure to nonionizing microwav-e radiat:.
721. Russian. PMID: 1745762
2 Johansson O (2009) #fDisturbance of the i mmAne syste

potentially underlying cause for cellular damage and tissue repair reduction which could
lead to disease and impairment 0 Pat hophy 46(20 8).adlg7y-177; PMID: 19398310 ;

pdf. [38]
MK Sri N (2015) #fAMobile Phone Radiation: Physiologic
Considerationso I ndian 92)PLRoy slB5 IPMIB:I126685488 c.ol . 5

3% Belyaev IY, Hillert L, Protopopova M, Tamm C, Malmgren LO, Persson BR, Selivanova

G,Harms -Ri ngdahl M (2005) A915MHz microwaves and 50Hz m:
chromatin conformation and 53BP1 foci in human lymphocytes from hypersensitive and

healthy person s 0 Bi oel ectr omagn e84 cPRMID216768430. . 17 3

3% Arbabi -Kalati F, Salimi S, Vaziry -Rabi ee A, Noraeei M (2014) #dAEffect
usage time on total antioxidant capacity of saliva and salivary immunoglobulin a
Public Health. 43(4): 480  -484; PMID: 26005658
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1 fThe study showed that EMF exposure [mobile  phone 1800 MHz] could down -

regulate the surface molecules and stimulation ability of human dendritic cells. 039
1 fThe test group was healthy people who resided in the vicinity of the Base
Transceiver Station (BTS) antenna and receive d the maximum of radiation € In

the test group, the whole number of white blood cells, the level of hematocrit,

percent of monocytes, eosinophils and basophils were significantly lower than the

control group. The number of red blood cells, their average vo lume and the mean
concentration of hemoglobin were notably higher than the controls. é It seems
that radiation of mobile phone antennas influenced the blood and immune

systems. &%

(b) Recent studies show that EM radiation as from mobile phones increases th e risk of

damage to the immune system at very low levels. This especially applies to mobile

phone Wifi at 5GHz and 5G phone radiation, since, according to Prof. TG Marshall, the

energy of the hydrogen bonds in vitamin -D receptor (VDR), which is implicated in some

forms of EM energy reception, at stability with the |
energy around 0.02 eV. During the trajectory into the binding -pocket -minimum -energy -

configuration one often sees 0.05 eV and even higher energy meta -states. The ener gy

needed to perturb the interaction is thus of this magnitude. This is the energy in a flux of

just a few thousand 5GHz microwave photons, or ten times fewer 50GHz photons. Both

energies are close to black  -body emission levels at 310K (body temperature).

El ectrosmog in 2016 typically has an energy five or s
i AStudies in mice have shown that environmental electromagnetic waves tend to
suppress the murine immune system € the human Vitamin -D receptor (VDR) and

its ligand, 1,2 5-dihydroxyvitamin -D (1,25 -D), are associated with many chronic
inflammatory and autoimmune diseases. We have shown how olmesartan, a drug
marketed for mild hypertension, acts as a high - affinity partial agonist for the
VDR, and that it seems to reverse dis ease activity resulting from VDR

dysfunction. We here report that structural instability of the activated VDR

becomes apparent when observing hydrogen bond behavior with molecular

dynamics, revealing that the VDR pathway exhibits a susceptibility to

Electr osmog. Further, we note that characteristic modes of instability lie in the
microwave frequency range, which is currently populated by cellphone and WiFi
communication signals, and that the susceptibility is ligand dependent. A case

series of 64 patient -re ported outcomes subsequent to use of a silver -threaded
cap designed to protect the brain and brain stem from microwave Electrosmog

resulted in 90 % reporting "definite" or "strong" changes in their disease

symptoms. This is much higher than the 3 -5 % rate reported for electromagnetic
hypersensitivity in a healthy population and suggests that effective control of
environmental Electrosmog immunomodulation may soon become necessary for
successful therapy of autoimmune disease. 0398

(c) Thisrisk of damage toth e immune system from EM exposure has been confirmed in
animal studies.
T AThe effects of extremely |l ow frequency EM fields
performance, innate i mmunity and biochemical par a

3% Zhou ZD, Zeng QL, Zheng Y, Zhang JB, Chen HY, Lu DQ, Shao CS, Xia DJ (2008)

[Surface markers and functions of h uman dendritic cells exposed to mobile phone 1800

MHz electromagnetic fields] Zhejiang Da Xue Xue Bao Yi Xue Ban. 37(1): 29 -33;

Chinese. PMID: 18275116

397 Taheri M, Roshanaei G, Ghaffari J, Rahim nejad S, Khosroshahi BN, Aliabadi M,

Eftekharian MM (2017) AThe effect of Base Transceiver

i mmunol ogi cal and hematol ogical factors in -B)xposed pe¢e
31-37; PMID: 27911288
% Marshall TG, Heil TJ (2016) fElectrosmog and autoim

PMID: 27412293 . [10]
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alkaline phosphatase level decreased in fish exposedto 0.0lan d50 uT

el ectr oma g n e tThese résults indicated ¢hat these specific

electromagnetic fields had possible effects on growth performance, nonspecific

i mmunity and disease resis¥®ance of rainbow trout.
T AAccordi ng t oofmdasurements af the relative values of intensities of

natural background of Bose condensate of electrons there was constructed the

dependence reflecting the relationship of the prevalence of noninfectious diseases

in the regions of Russia with the redo x state of distilled water which can be
characterized as a significant é Numerical evalua
the biosphere redox potential of water by 90mV leads to an increase o f the
primary incidence by 20%.  o*®

1 fithe effect of electromagnetic fi eld (EMF) emitted from a mobile phone on
the immune system é After 30 days of exposure time, 1 h/day EMF exposure
resulted in significant decrease in immunoglobulin levels (IgA, IgE, IgM, and
IgG); total leukocyte, lymphocyte, eosinophil and basophil count s;and a
significant increase in neutrophil and monocyte counts. These changes were more
increased in the group exposed to 2 h/day EMF é We concluded that exposure
to mobile phone radiation compromises the immunesystem of 1 &% s. o

(d) People with EHS are particularly susceptible to the risks of damage to the immune
system from low -level electromagnetic exposure.
T AOur results identified | aboratory signs of thyro
and chronic inflammatory processes in small but remarkable frac tions of EHS
sufferers as potential sources of symptoms that merit further investigation in
future studies. In the cases of thyroid -stimulating hormone (TSH) and alanine
transaminase/aspartate transaminase (ALT/AST), there were significant
differences betw een cases and controls. The hypotheses of anaemia or kidney
dysfunction playing a major role in EHS could be

399 Nofouzi K, Sheikhzadeh N, Mohamad -Zadeh Jassur D, Ashrafi -Helan J (2015)

Al nfluence of extremely | ow frequency el ectromagnetic
innate immune response, biochemical parameters and disease resistance in rainbow

trout, Oncorhynchu s my ki sso Fish Physi ol -78l @#MIb:®58692181.( 3) : 721
400 Rakhmanin YA, Stekhin AA, Yakovleva GV, Karasev AK, Marasanov AV, Iksanova TI,

Ryabi kov VV (2015) A[ Rel at i dence bfichponibrneninfeetieus t he pr eva
di seases and el ectrophysical state of thE¥6environment
Russian. PMID: 26856159

Ol El-Gohary OA, Said MA (2017) AEffect mdbbileephenet r omagnet
on immune st atus of male rats: possible protective role ¢
Pharmacol. 95(2): 151  -156; PMID: 27901344

402 pahmen N, Ghezel -Ahmadi D, Engel A (2009) dABlood | aborator
suffering fromself -percei ved el ectromagnetic hypersensitivity
Bioelectromagnetics. 30(4): 299 -306; PMID: 19259984 . [49]
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11.

Cancer Risk Raised

The fact that EM fields and radiation from mobile phones causes Cancer Risk Raised

has long been recognised as a specific symptom of low -level electromagnetic exposure ,
as from mobile phones. There is full substantiation of a risk from mobile phones for th is
set of symptoms  in Part | of this response. | n addition thereis the evidence from VGCCs

and oxidative stress.

(&) The World Health Organziation classified mobile phones and all radio frequency as
raising the risk of cancer in 2011 when its IARC class ified radio frequency as a 2B human
carcinogen. This was based on evidence of cancer from long -term users of mobile
phones which showed that mobile phones were a possible cause of cancer and thus a
risk.
1 World Health Organization: International Agency for Research on Cancer (31 May
2 0 1 1 IAROClassifies radiofrequency electromagnetic fields as possibly
carcinogenic to humans 0 4%

(b) The first studies showing that EM  microwave exposure as used by mobile phones can
raise the risk of cancer were before 1984 and finally published in 1992
T AMi crowaves can promote cancer ,-termstedgofdi ng to t he

microwave exposure ever carried out in the United States. The $4.5 million study
revealed that exposures to low levels of pulsed 2450 MHz radiation caus ed a
statistically significant increase in malignant tumours among rats. The new cancer
data come from a five  -year study headed by Dr. Arthur W. Guy, the director of
the Bioelectromagnetics Research Laboratory at the University of Washington
School of Medi cine in Seattle. The study was sponsored by the U.S. Air Force. In
addition to a general increase in cancer incidence, the experimental results

suggest that microwave exposure is responsible for wide -ranging effects related

to the adrenal glands and the en tire endocrine system. é Dr Barbe
explained that O0there is increasing evidence that
promoterd é the results | end support to an earlie
microwaves can promote cancer at higher exposure levels. Dr Stanislaw

Szmigielski showed that 2450 MHz radiation can enhance the carcinogenic action

of benzopg theinf éndidgs: a doubling of the weight of the adrenal glands

and an excess of total malignancies among the exposed rats. Both effects were

statistically significant ¢é The observed effects
microwave radiation, or they could be the manifestation of a general stress

reaction brought on by the radiation. Guy's results could provide an experimental

basis for the wid ely repoited complaints among workers chronically exposed to

microwave radiation: headaches, dizziness, memory loss and fatigue. These

symptoms havebec ome known as O0the microwave sicknesso6 &

experiment were exposed to an SAR of 0.4 WKg, precisely the SAR le vel specified

by ANSI as safe 0

AA statistically significant increase of primary
incidence in controls is a provocative finding &
increase of primary malignancies in the exp osed animals is provocative. These

data cannot be considered as an artifact because different statistical analyses led
to similar results . 8*

403 World Health Organization: International Agency for Research on Cancer (31 May

2 0 1 1 )/ARiClassifies radiofrequency electromagnetic fields as possibl y carcinogenic to
humans © Press Rel ease no. 208.
404 Guy AW (1984) Study Findings (presented by Chou CK, Kunz L at the

Bioelectromagnetics Society (BEMS) Conference, Atlanta, July 1984) Bioelectromagnetics
Research Laboratory, University of Washington School of Medicine, Seattle; sponsored
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(c) Since 1984 radio frequency radiation and ELF fields as from mobile phones  have been
confirmed as having a risk for cancer.
T AA statistically significant increased mortality
lymphatic tissues (SMR = 162), a rubric which includes multiple myeloma and
non - Hodgkin's lymphomas. The all -leukemia standardized mortality ratio was
slightly, but nonsignificantly, elevated (SMR = 124). However, mortality due to
acute myeloid | eukemia was signifit®™ cantly el evated
T AFor calcul ated magnetic field Ilevels of 0.2 micr
diagnosis, we found an elevated relative risk (RR) for acute myeloid leukemia [RR
= 1.7 é ] and chronic myeloid |l eukemia [RR = 1.7
exposure for the 15 years preceding diagnosis, we found relative risk estimates
for acute and chronic myeloid leukemia of 2.3 and 2.1, respectiv ely, for the

highest exposurf® category. o
T Athe coll ective r elhealthaeffecs ob micrgvave sdr fadare
exposure é Possible outcomes considered included
2) evidence of somatic mutation, 3) impairment of reproductive out comes,
especially increased spontaneous abortion, and 4) increase in cancer incidence
and mortality, especially of the hematopoietic system, brain, and breast. The
author presents  evidence that sufficient microwave exposures are associated with
all four of these outcomes, concluding that the possible effects and their timings
with respect to exposure are qualitatively similar to those on ionizing
radi atf on. o
T iéthere are findings from sets of studies which s
effects from radar (ra  dio-frequency radiation) exposure: (A) disturbances in blood
counts, not necessarily of clinical severity; (B) changes in chromosomes of white
blood cells; (C) increases in frequency of unfavorable reproductive outcomes,

especially spontaneous abortion, an d (D) increases in can®®ers of ¢

1T AiCcancer morbidity was registered in the whole pop
personnel in Poland during a period of 15 years (1971 -1985) ¢é The populatio
size varied slightly from year to year with a mean count of about 128,000

persons each year ¢é The difference between obseryv
results from higher morbidity rates due to neoplasms of the alimentary tract (OER

=3.19 -3.24), brain tumours (OER = 1.91) and malignancies of the haemopoietic

system and lymphatic organs (OER = 6.31). Among malignhancies of the

haemopoietic/lymphatic systems, the largest differences in morbidity rates

between exposed and non  -exposed personnel were found for chronic myelocytic

bythe US.AirForce [ AMi crowaves Promote Cancéulydughdile8dowave New
iv(6): 1,4 -5.];published as: Chou CK, Guy AW, Kunz LL, Johnson RB, Crowley JJ, Krupp

JH (1992) fiLong-term,low -level mi cr owav e i r r ad iBmélectmmagretics.r at s 0

13(6): 469 -496; PMID: 1482413 . [27]

WS Milham S (1988) Alncreased mortality in amateur rad
andhemat opoi etic malignanci ed2y (.0 -53;. abdfaci .d e mi ol

W Feychting M, Ahlbom A (1994) #fAMagnetic fields, | euk
system tumors in Swedish adults residing near high-vol t age power | ineso Epide

1994 Sep;5(5): 501  -509; PMID: 7986864

W Goldsmith JR (1995) fEpidemiological evidence of ra
(microwave) effects on health in military, broadcast:.i
Occup Environ Health 1:47 7 57; PMID: 9990158 ; pdf.

@ Goldsmith JR (1996) HAEpi de mi-fequengyiradiatibn: Gutremtd i es of r ad
status and areas of concerno S PMIDO 8717815 ;Eabsiract o n . 180 (1
RG.
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leukaemia (OER = 13.9), acute myeloblastic leukaemia (OER = 8.62) and non -

Hodgkin | ymphomas (*®ER = 5.82).0
T Ailn the minds of radiation and public health work

been considered separate from ionizing radiation on the premise that its energy

content was not sufficient to | ead to ionization and hence it was not a cancer risk.

This premise is no longer acceptable in light of three reports on leukemia risk to

populations living near TV broadcast towers [Hocking, 1996; Dolk et al., 19971,b]

€ Many recent epi de mif BLF effgatsthavé leddctawgehera s

agreement that there may be some effect on childhood leukemia. The evidence

has been exceptionally well studies in Sweden, where authorities have concluded

that a program of O6prudent avoi épresenglésswas | us

attention has been given to RF é Several stud

risk were published with discrepancies between the actual data and summaries

[Lilienfeld et al., 1978; Robinette et al., 1980; Garland et al., 1990; Goldsmith ,

1995]. Unpublished reports suggested a possible relationship of proximity to TV

broadcast facilities and | eukemia [*8nderson and H
1 fAwe found for all studied phone types an increased risk for brain tumours, mainly

acoustic neuroma and malignant brain tumours. OR increased with latency

period, especially  for astrocytoma grade Il -1 V41
T AThe sl ow spread of r esi dhet$intadf firsthalfefdhe POthf i cat i on i

century from urban to rural areas resulted by 1940 in two large populations;

urban populations, with nearly complete electrification and rural populations

exposed to varying levels of electrification depending on the pro gress of

electrification in their state. It took until 1956 for US farms to reach urban and

rural non -farm electrification levels ... Urban death rates were much higher than

rural rates for cardiovascular diseases, malignant diseases, diabetes and suicide

in 1940. Rural death rates were significantly correlated with level of residential

electric service by state fr most causes examin
T ARecently, a number of reports revealed that wund

irradiation by low intensity MW can substanti ally induce cancer progression in

humans and in ani mal model s é even a year of oper

transmitting station for mobile communication reportedly resulted in a dramatic

increase of cancer incidence among population living nearby. In addi tion, model

studies in rodents unveiled a significant increase in carcinogenesis after 17 -24

months of MW exposure both in tumor -prone and intact animals. To that, such

metabolic changes, as overproduction of reactive oxygen species, 8 -hydroxi -2-

deoxyguano sine formation, or ornithine decarboxylase activation under exposure

to Ilow intensity MW confirm a stress impact of th

now becoming increasingly evident that assessment of biological effects of non -

ionizing radiation based on physical (thermal) approach used in recommendations

of current regulatory bodies, including the International Commission on Non -

tif
i es

@ @

409 Szmigielski S ( 1996) "Cancer morbidity in subjects occupationally exposed to high

frequency (radiofrequency and microwave) el ectromaghne
180(1): 9 -17; PMID: 8717316

40 GoldsmithJ R (1997) ATV broadcast towers and cancer: the
radi of requency exposur eso An92)ReVviewd PMEII358R (;6) : 689
abstract .

M Hardell L, Mild KH, Carlberg M, risRasseciatgdv withtuse F ( 200 6)
of cellular telephones or cordle ss desktop t el ephoneso Worl d J @&MIb:.g Oncol
17034627 . [31]

2 Milham S (2010) #dAHistorical evidence that el ectrifi
epidemic of "di seas &edHygpbtheses.74(2): B37 a t -B4&;n PMiD:

19748187 .
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lonizing Radiation Protection (ICNIRP) Guidelines, requires urgent
reeval u&tion. o
T Aln 2011, the Worl d Henteinatibnal @gencyfariReseatch ann |, I
Cancer (IARC) advised that electromagnetic  radiation from mobile phone and
other wireless devices constitutes a "possible human carcinogen,” 2B. Recent
analyses not considered in the IARC review that take into account th ese
methodological shortcomings from a number of authors find that brain tumor risk
is significantly elevated for those who have used mobile phones for at least a
decade. Studies carried out in Sweden indicate that those who begin using either
cordless or mobile phones regularly before age 20 have greater than a fourfold

increased risk of ipsilateral glioma. é Significa
services are expected at the current growth of cancer. No other environmental
carcinogen has producedev i dence of an increased risk in just

note than brain cancer is the proverbial "tip of the iceberg"; the rest of the body
is also showing effecté& other than cancers. o
T ABased on the Hill criteria, glioma are@dt@coustic
be caused by RF -EMF emissions from wireless phones and regarded as
carcinogenic to humans, classifying it as group 1 according to the IARC
classification. Current guidelines for **xposure n
T AThe r es pon s edifferenttgpesiof ekectrd o -magnetic fields can be induced
by low -level (athermal) high frequency (HF) electromagnetic fields (EMFs)
exposure associated with mobile phone technol ogi e
proposition that long term HF -EMF exposure associ ated with improper use of cell
phones can potentially cause cancer. € Since radi
experiments was 45 and 90 times lower than the current exposure limits for 900
and 1800 MHz, respectively, this suggests the need for a significant red uction of
the current expSsure | imits.o
T AWe report a case seri esoagesfrom@uto39y @ withg wo men
multifocal invasive breast cancer that raises the concern of a possible association
with nonionizing radiation of EM field exposures from cellular phones. All patients
regularly carried their smartphones directly against their breasts in their
brassieres for up to 10 hours a day, for several years, and developed tumors in
areas of their breasts immediately underlying the phones. All patients had no
family history of breast cancer, tested negative for BRCA1 and BRCA2, and had
no other known brea*¥t cancer risks. o

T ADue to the relationship with survival the cl assi
and RF - EMF should be regarded as human carcinogen requirin g urgent revision of
current exposur® guidelines. 0

413 Yakymenko I, Sidorik E, Kyrylenko S, ChekhunterMexpdwWeltd) ALong

microwave radiation provokes cancer growth: evidences from radars and mobile
communication systemso EXQ P@OD:QR1v162013.3( 2) : 62
““4 Davis DL, Kesari S, Soskolne CL, Miller AB, Stein Y

strengthens grounds for concluding that radiation from cellular and cordless phones is a

probabl e human carcinogeno Pat-129 pPMiDs2B3664400gy . 20 ( 2) : 172
WS Hardell L, Carlberg M (2013) #fAUsing the Hill viewpo
strengths of evidence of the risk for brain tumors associated with use of mobile and

cordless phoneso Rev E-8)vI7 rlo6n PMIB: 24192H96 .2 8 ( 2

46 1 edoi gt G, Bel pomme D (2013) #fACancer indBEMFti on mol e
irradiati ondoAdv Bi 0-186;@dbi:e 40.4238/6b2.2013.320237 ; pdf. [39]

“West JG, Kapoor NS, Liao SY, Chen JW, Bailey L, Nag
Breast Cancer in Young Women with Prolonged Contact between Their Breasts and Their

Cellul ar Phones o 208538468 pPMibe 24151509 .

“ Ccarl berg M, Hardell L (2014) f#dDecreased Survival of
Astrocytoma Grade IV (Glioblastoma Multiforme) Associated with Long -Term Use of

Mobile and Cordless Phoneso | nt . 11710): 1B7® i -40805, Res. Pul
PMID: 25325361
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T AThe OR increased statisti cahdfgumudativganse,aridcant bot h
per year of latency for mobile and cordless phone use. Highest ORs overall were
found for ipsilateral mobile or cordless p hone use, OR = 1.8,95% Cl = 1.472.2
and OR = 1.7,95% ClI = 1.37 2.1, respectively. The highest risk was found for
glioma in the temporal lobe. First use of mobile or cordless phone before the age
of 20 gave higher OR for gl i omahidpbdaedanalysis!| at er ag
gives further support to the concl us-EMmMm that gl
emissions from wireless phones, and thus regarded as carcinogenic, under Group
1 according to the IARC classification, indicating that current guidelines for
exposure should be ur*§dently revised. 0
T AiThe CERENAT finding of increased risk of gli oma
evaluated use of mobile phones for a decade or longer and corroborate those that
have shown a risk of meningioma from mobile phone use. In CERENAT, exposure
to RF - EMF from digitally enhanced cordless telephones (DECTSs), used by over half
the population of France during the period of this study, was not evaluated. If
exposures to DECT phones could have been taken into account, the risks of
glioma from mobile phone use in CERENAT are likely to be higher than published.
We conclude that radiofrequency fields should be classified as a Group 2A
probabl e/human carcinogen under the criteria used by the International Agency
for ResearchonCancer(L yon, Fr &hce). o
T Aln this review we discuss alarming epidemiologic
possible carcinogenic effects of long term exposure to low intensity microwave
(MW) radiation. Recently, a number of reports revealed that under certain
conditions the irradiation by low intensity MW can substantially induce cancer
progression in humans and in animal models. The carcinogenic effect of MW
irradiation is typically manifested after long term (up to 10 years and more)
exposure. Nevertheless, even a year of operation of a powerful base transmitting
station for mobile communication reportedly resulted in a dramatic increase of
cancer incidence among population living nearby. In addition, model studies in
rodents unveiled a significant increase in carcinoge nesis after 17 -24 months of
MW exposure both in tumor  -prone and intact animals. To that, such metabolic
changes, as overproduction of reactive oxygen species, 8 -hydroxi -2-
deoxyguanosine formation, or ornithine decarboxylase activation under exposure
to low intensity MW confirm a stress impact of this factor on living cells. It is now
becoming increasingly evident that assessment of biological effects of non -
ionizing radiation based on physical (thermal) approach used in recommendations
of current regulatory bodies, including the ICNIRP Guidelines, requires urgent
reeval u&tion. o
I fWe conducted a new case -control study of brain tumour cases of both genders
aged 18 -75 years and diagnosed during 2007 -2009. é The odds ratio (OR) for
mobile phone use of the analog ue type was 1.8, 95% confidence interval
(CH=1.04 -3.3, increasing with >25 years of latency (time since first exposure) to
an OR=3.3, 95% CI=1.6 -6.9. Digital 2G mobile phone use rendered an OR=1.6,

e
(o)

95% CI=0.996 -2.7, increasing with latency >15 -20yearsto an OR=2.1, 95%

Cl=1.2 -3.6. The results for cordless phone use were OR=1.7, 95% Cl=1.1 -2.9,

and, for latency of 15  -20 years, the OR=2.1, 95% CI=1.2 -3.8. Few participants

had used a cordless phone for >20 - 25 years. Digital type of wireless phones (2G
¥ Hardell L, Carlberg M (2015) #fAMobile phone and cord
glioma 7 Analysis of pooled case -control studies in Sweden, 1997 12003 and 2007 12009 0
Pathophysiology. 22(1):1  -13. PMID: 25466607
20 Morgan LL, Miller AB, Sasco A, Davis DL (2015) #fAMob

tumors and should be classified as a probable human c
Oncol. PMID: 25738972

“2lYakymenko |, Sidorik E, Kyryl enk-demntexposire®wmk hun V (201
microwave radiation provokes cancer growth: evidences from radars and mobile

communication systemso0 EX®PRe@ewc PMID: 2B7362@L) : 62
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and 3G mobile phones, cordless phones) gave increased risk with latency >1 -5
years, then a lower risk in the following latency groups, but again increasing risk
with latency >15  -20 years. Ipsilateral use resulted in a higher risk than
contralateral mobile and co  rdless phone use. € This study confirmed previous
results of an association between mobile and cordless phone use and malignant
brain tumours.  ¢*%
1T AWe have since made a further 2071-200%inclidng t he t i me
both men and women aged 18 -7l5years selected from throughout t
This study confirmed previous resul ts demonstrating an association between
mobile and cordless phone use and acoustic neur orffd. 0

(d) Studies near mobile phone masts and other sources of EM exposure show thatt he
same type of radiation can cause the same risks of cancer.
T Aiwe found that eight of the 10 studies reported i
neurobehavioral symptoms or cancer in populations living at distances < 500
meters from base stations. None of the studies reported exposure above accepted
international guidelines, suggesting that current guidelines may be inadequate in
protecting the health o% human popul ations. o

(e) Animal studies also show a risk for cancer from mobile phone exposure.

T @A Ou r ults edicated that chronic exposure to GSM 900 MHz microwaves
(SAR=6 W/kg) may induce persistent astroglia activation in the rat brain (sign of
a potentiat® gliosis).o

T ATo evaluate putative effects on tumour susceptib
(unive rsal mobile telecommunications system) test signal for up to 24 months,
commencing with embryo -f et al e X posur etreated grdue UNE 8! U-
exposed at 4.8 W/m(2) displayed an enhanced lung tumour rate and an increased
incidence of lung carcinomas as compare d to the controls treated with ENU only.
Furthermore, tumour multiplicity of the lung carcinomas was increased and the
number of metastasising lung tumours was doubled in the ENU/UMTS group as
compared to the ENU control group. This pilot study indicates a cocarcinogenic
effect of lifelong UMTS exposure (4.8 W/m(2)) in female B6C3F1 descendants
subjected to pretreatment wWith ethylnitrosourea. o

T AEMR causes structur al changes in the frontal cor
and impairs the oxidative stress a nd inflammatory cytokine system. This

deterioration can cause disease including |loss of

22 Hardell L, Carlberg M, S°der gwvdorrolstilyoftt | d KH (2013)

association between malignant brain tumours diagnosed between 2007 and 2009 and

mobile and cordless phone :1883%-184%; nARMIDJI 240849630 I. [30] 4 3 ( 6)

22 Hardell L, Carlberg M, S°der qviapdysisFof cddé-l d KH (2013)
control studies on acoustic neuroma diagnosed 1997 -2003 and 2007 -2009 and use

of mobile and cordless phonesd | nt J Onc-d044;, RMBX 283775781 0 [3X

424 Khurana VG, Hardell L, Everaert J, Bortkiewicz A, Carlberg M, Ahonen M (2010)

AEpi demi ol ogi cal evidence for a health iniJOkcugd rom mobi
Environ Health. 16(3): 263 1267, PMID: 20662418

425 Ammari M, Brillaud E, Gamez C, Lecomte A, Sakly M, Abdelmelek H, de Seze R

(2008) AEffect of a chronic GSM 900 MHz exposure on g
Pharmacother. 62(4): 273 -281; PMID: 18424058

426 Tillmann T, Ernst H, Streckert J, Zhou Y, Taugner F, Hansen V, Dasenbrock C (2010)

Al ndication of cocarci nogeni-anodulatédeadiofregadncyof chr oni c UN
exposureinanet hyl ni trosourea mouse model 0 | nb%41;JPMPadi at Bi o
20545575 .
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devel opment. o 2.45 GHz, the Wi Fi frequency, seeme
MHz in several aspects. 4?7

T ATher e ar e n otheorbtioal baseg andesufficient experimental results for
further consideration of the possibility that long -term exposures to magnetic
fields can lead to both useful applications in treating diseases and to undesired
health e#fects. o

T AThe NI EHSI hdufcéhienst of amimal results from their large RF health -
effect study is a major event. Aside from contributing to current scientific
knowledge on a very important public -health issue, NTP's richly deserved
reputation for identification of chemical and othe r environmental carcinogens
would add more credence to the patchy animal data on exposure to mobile -phone
RF radiation. Given NTP's observation of two types of cancers in RF -exposed rats
(malignant gliomas in the brain and schwannomas of the heart) in labo ratory
rats, it is conceivable that IARC could upgrade its epidemiology based
classification ofRF exposure to the next higherlevel, 2A: probably carcinogenic to
human%® o

427 Eser O, Songur A, Aktas C, Karavelioglu E, Caglar V, Aylak F, Ozguner F, Kanter M

(2013) AThe effecttofc elaeé¢tat amaagmon the rat brain: an
Turk Neurosurg. 23(6): 707 -715; PMID: 24310452

428 Barnes F, Greenebaum B ( 2016) 1 Some VEhkMagnétisFietd§ on Biological

Systems : RF fields can change radical  concentrations and cancer cell growth rates 0 IEEE

Power Electronics Mag . ( March 2016 ): 60 -68; pdf. [24]

21 in JC (2016) fdPotenti al GRhomeRaGib eFreguency Radiation Mo b i | e
Carcinogenesi so Rad Sci-1Ryu pdf.. | EEE, 358: 120
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12.

Brain Tumour

The evidence for the fact that EM fields and radiation from mobile phones causes risks

for Brain Tumour is provided, of CaocerRislsRaisedwndelrhet he se
risk for Brain Tumour has long been recognised as a specific symptom of low -level

electromagnetic exposure , as from mobile phones. There is f ull substantiation of a risk

from mobile phones for this set of symptoms in Part | of this response. In addition there

is the evidence from VGCCs and oxidative stress.

(a) The World Health Organziation classified mobile phones and all radio frequency as

raising the risk of cancer in 2011 when its IARC classified radio frequency as a 2B human

carcinogen. This was based on evidence of cancer in the form of brain tumours from

long -term users of mobile phones which showed that mobile phones were a possible

cause of brain tumours and thus a risk.

1 World Health Organization: International Agency for Research on Cancer (31 May

2 0 1 1 IAROClassifies radiofrequency electromagnetic fields as possibly
carcinogenic to humans 0 4%

(b) Evidence for a risk of brain tumour s caused by mobile phones is shown in human
studies.
1 fAn association with acoustic neuroma was found in four studies in the group with

atleast 10 years' use of a mobile phone. No risk was found in one study, but the

tumour size was significantly larger am ong users. Six studies gave results for

malignant brain tumours in that latency group. All gave increased odd ratios

(OR), especially for ipsilateral exposure. In a meta -analysis, ipsilateral  cell phone

use for acoustic neuroma was OR =2.4 (95% CI 1.1 to 5.3)and OR = 2.0, (1.2

to 3.4) for glioma using a tumour latency period of > or =10 years. Results from

present studies on use of mobile phones for>or=10 years give a consistent

pattern of increased risk for acoustic neuroma and glioma. The risk is hig hest for

ipsilateral exposure.  0*3!
T ASince use of mobile phones is associated with an

after 10 years, a new biologicall* based guidelin
1 fAn effect of rural living was most pronounced for digital cellular teleph ones.

Living in rural areas yielded an odds ratio (OR) of 1.4 (95% CI1 0.98 to 2.0),
increasing to 3.2 (95% CI 1.2 to 8.4) with >5 year latency time for digital
ph o n e sTais effect was most obvious for malignant brain tumours. é For use of
GSM phones we fo und a clear effect of urban versus rural areas. In fact, we only
found an increased risk for rural living and this could not be explained by longer
phone calls among these cases. Dose -response calculations seemed to further
support the result. Analysis of digital phones as the only used phone type showed
a similar pattern, with highest ORs among rural inhabitants. o
T ABased on the Hill criteria, glioma and acoustic
be caused by RF -EMF emissions from wireless phones and regarde das

430 World Health Organization: In ternational Agency for Research on Cancer (31 May

2 0 1 1 ]ARdiClassifies radiofrequency electromagnetic fields as possibly carcinogenic to

humans 6 Press Rel ease no. 208.

4l Hardell L, Carl berg M, S°derqvist F, MiltdrmKuse, Morgan LL
of cellular phones and brain tumours: increased risk associated with use for > or

=10 yearso Occup Envir on63Redew. PHID:ATA091® 2 6[35]

¥ Hardell L, Sage C (2008) f#Biological effects from e
public exposure standardso Bi omeld9; PNMBDrid2d4204t her . 62 ( 2)
W Hardell L, Carlberg M, Ha n efselulartéephonkes andbfath0 05) A Us e

tumour risk in urban and rural ar eas o0 Occup Environ3%teRMD:62(6): 390

1590188 . [34]
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carcinogenic to humans, classifying it as group 1 according to the IARC

classification. Current guidelines for ® xposure n
T AiwWe found that t hep5&gdna expression piethegéripheral zone of
the glioblastoma was increased in 65% of patients using celphones O3 hours a
day*®o
f ADue to the relationship with survival the cl assi
and RF - EMF should be regarded as human carcinogen requiring urgent revision of
current exposur® guidelines. o
T ACERENAT i s a muiconirat fudytcarmed autarsfaur areas in France

in2004 -2006 é A tot al of 253 gliomas, 194 meningi oma
controls selected from the local electoral rolls were analysed. No association with
brain tumours was  observed when comparing regular mobile phone users with
non -users (OR=1.24 for gliomas, OR=0.90 for meningiomas). However, the
positive association was statistically significant in the heaviest users when
consideringlife -l ong cumul ati ve dcuQRa289 formliorpas;8 9 6
OR=2.57 for meningiomas) and number of calls for
OR=2.10). Risks were higher for gliomas, temporal tumours, occupational and
urban mobile phone use. These additional data support previous findings
concerning a possible association between heavy mobile phone use and brain
t umoufs. o
T AThe OR increased statisti cahdfgumudativgnse,iidcant bot h
per year of latency for mobile and cordless phone use. Highest ORs overall were
found for ipsilater al mobile or cordless phone use, OR =18,95%Cl =147122
and OR = 1.7,95% CI = 1.37 2.1, respectively. The highest risk was found for
glioma in the temporal lobe. First use of mobile or cordless phone before the age

of 20 gave higher OR for glioma than in | ater age groups €0This poo
gives further support to the concl us-EMdm that glio
emissions from wireless phones, and thus regarded as carcinogenic, under Group
1 according to the IARC classification, indicating that cur rent guidelines for
exposure should be % gently revised. o

T AThe CERENAT finding of increased risk of gli oma

evaluated use of mobile phones for a decade or longer and corroborate those that
have shown a risk of  meningioma from mobile phone use. In CERENAT, exposure
to RF - EMF from digitally enhanced cordless telephones (DECTS), used by over half
the population of France during the period of this study, was not evaluated. If
exposures to DECT phones could have been taken into account, the risks of
glioma from mobile phone use in CERENAT are likely to be higher than published.
We conclude that radiofrequency fields should be classified as a Group 2A

4% HardellL,Car | berg ™M (2013) AUsing the Hill viewpoints fr
strengths of evidence of the risk for brain tumors associated with use of mobile and

cordless phonesdo Rev E-B)T vlo6n PMiIB: 24192896 .2 8 ( 2

4% Akhavan -Si gar i R, Baf MM, Ariabod V, Rohde V, Rahi ghi
between Cell Phone use, p53 Gene Expression in Different Zones of Glioblastoma

Mul tiforme and Survival Prognos eBMD: B2430 Tumors. 6( 3) :
%6 Ccarl berg M, Hardell L (2014) fnDecreased Survival of
Astrocytoma Grade IV (Glioblastoma Multiforme) Associated with Long -Term Use of

Mobil e and Cordless Phonesodo | nt . 1110): 16790 i -d0805, Res. Pub
PMID: 25325361

437 Coureau G, Bouvier G, Lebailly P, Fabbro -Peray P, Gruber A, Leffondre K, Guillamo

JS, Loiseau H, Mathoulin -P®I| i ssi er S, Salamon R, Bal di I (2014) d
brain tumours in the CERENAT case-control studyo Occup Enwv520n Med.
PMID: 24816517

® Hardell L, Carlberg M (2015) #fAMobile phone and cord
glioma 7 Analysis of pooled case -contro | studies in Sweden, 1997 72003 and 2007 120090
Pathophysiology. 22(1):1  -13. PMID: 25466607
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probabl e/human carcinogen under the criteria used by the Internati onal Agency

for Research on Cance® (Lyon, France). o0
1 fABradford Hill's viewpoints from 1965 on association or causation were used on

glioma risk and use of mobile or cordless phones. All nine viewpoints were

evaluated based on epidemiology and laboratory st udies. é Conclusion. RF

radiation should be regarded as a human carcinogen causing glioma. g0

(c) Some registers of data are incomplete as regards the risk of brain tumours.
9 filn this study we used the Swedish National Inpatient Register (IPR)and Causes

of Death Register (CDR) to further study the incidence comparing with the
Cancer Register data for the time period 1998 -2013 using joinpoint regression
anal y sWegéstulate that a large part of brain tumours  of unknown type are
never reported to the Cance  r Register. é We conclude that the Swedish Cancer
Register is not reliable to be used to dismiss results in epidemiological studies on
the use of wireless phones and brain tumour risk. ¢**

(d) Evidence for a risk of brain tumours caused by mobile phones is available from
animal studies.

T AOur results indicated that chronic exposure to G
(SAR=6 W/kg) may induce persistent astroglia activation in the rat brain (sign of
a potentiaf? gliosis).o

T APreviously publ i shed studgwithdarcisogen r etmmatea mipe, | ot
however, suggested tumor  -promoting effects of RF  -EMF (Tillmann et al., 2010).
We have performed a replication study using higher numbers of animals per
group and including two additional exposure levels (0 (sham), 0.04, 0.4 and 2
W/kg SAR). We could confirm and extend the originally reported findings.
Numbers of tumors of the lungs and livers in exposed animals were significantly
higher than in sham -exposed controls. In addition, lymphomas were also found to
be significan tly elevated by exposure. A clear dose -response effect is absent. We
hypothesize that these tumor - promoting effects may be caused by metabolic
changes due to exposure. Since many of the tumor -promoting effects in our
study were seen at low to moderate expo sure levels (0.04 and 0.4 W/kg SAR),
thus well below exposure limits for the users of mobile phones, further studies
are warranted to investigate t*fe underlying mecha

T AThe NIEHSI/NTP's announcement of animal- resul ts
effe ct study is a major event. Aside from contributing to current scientific
knowledge on a very important public -health issue, NTP's richly deserved
reputation for identification of chemical and other environmental carcinogens
would add more credence to the p atchy animal data on exposure to mobile -phone
RF radiation. Given NTP's observation of two types of cancers in RF -exposed rats

“° Morgan LL, Miller AB, Sasco A, Davis DL (2015) f@AMob
tumorsand shoul d be classified as a probabl e human carcir
Oncol. PMID: 25738972

40 Ccarl berg M et al .Mobild Phorel anchGoidless Phdne Use and Glioma

Risk UsingtheBra df ord Hi ll Viewpoints from 1965 on Associ at/|
Res Int. (2017) PMID: 28401165 . [1]

“lHardell L, Carl ber g Mrates2d brai) tuniolirs cim theaSwedishy

national i npatient register andthe causesofdeath r egi ster 6 I nt J Environ Res
Health. 12(4): 3793  -3813; PMID: 25854296 .[33]

442 Ammari M, Brillaud E, Gamez C, Lecomte A, Sakly M, Abdelmelek H, de S eze R

(2008) AEffect of a chronic GSM 900 MHz exposure on g
Pharmacother. 62(4): 273 -281; PMID: 18424058

443 Lerchl A, Klose M, Grote K, Wilhelm AF, Spathmann O, Fiedler T, Streckert J, Hansen
V, Clemens M (2015) ATumor promotion by exposure to r
fields below exposure I imits for humansod Biochem Bi or

590; PMID: 25749340 .
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(malignant gliomas in the brain and schwannomas of the heart) in laboratory
rats, it is conceivable that IARC could upgrade its e pidemiology based
classification ofRF exposure to the next higherlevel, 2A: probably carcinogenic to
human%* o

“1in JC (2016) fdPotenti al GRhomeRaGib eFreguency Radiation Mo b i | e
Carcinogenesi so Rad Sci-1Ryu pdf.. | EEE, 358: 120
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13.

Dementia

Dementia or related condi t ilongbseen tecognesedAd aspeefic mer 6 s has
symptom of low -level electromagnetic ~ exposure , as from mobile phones. There is full

substantiation of a risk from mobile phones for this set of symptoms, in addition to the

evidence from VGCCs and oxidative stress.

(a) Evidence for an increased risk of dementia from EM exposure as from mobil e phones
has been available since 1975 based on the interaction of weak EM exposure and brain
tissues.
1T ASince 1975, evidence has accumul ated that the bi
brain tissue involves processes radically different from simple equilibrium states.
Calcium ions are essential in the release of transmitter substances from
presynaptic nerve terminals and in transductive coupling of immunological,
endocrine and neurophysiogical stimuli at the membrane surface, as well as in
ensuing tr ansmembrane coupling. This new evidence suggests that for cerebral
tissue, at least, it may be necessary to substantially revise generally accepted
views on the structural and functional basis of excitation, particularly in regard to
the role of weak elect rical gradients in the immediate environment of brain cells.
The response of cerebral tissue to certain low level oscillating environmental
electromagnetic fields is anomalous in that a sharply modified release of calcium
has been found only in a narrow ra nge of frequencies between 6 and 20 Hz.
Responses also occur with radiofrequency fields amplitude modulated in the same
narrow range of low frequencies, but are qualitatively different. The second quite
unexpected finding is that these sensitivities occur only within a range of field
strength or a power window é With 450 MHz fields
Hz, increased calcium efflux from chick cerebral tissue occurred at field intensities
between 0.1 and 2 1.0 mW/cm2. No increase was noted above or below these
| eveis. o

(b) Epidemiological studies have shown a link between EM exposure of a type used by
mobile phones and dementia and neurodegenerative diseases.

T AThe relation between residential magnetic field
mortality from n  eurodegenerative conditions was analyzed among 4.7 million
persons of the Swiss National Cohort covering the period 2000 -2005. € Overall,

the adjusted hazard ratio for Alzheimer's disease in persons living within 50 m of

a 220 -380 kV power line was 1.24 co mpared with persons who lived at a distance

of 600 m or more. There was a dose -response relation with respect to years of

residence in the immediate vicinity of power lines and Alzheimer's disease:

Persons living at least 5 years within 50 m had an adjuste d hazard ratio of 1.51,

increasing to 1.78 with at least 10 years and to 2.00 with at least 15 years. The

pattern was similar f*r senile dementia.?od
9 fthere is strong evidence that long -term exposure to certain EMFs is a risk factor

for diseases such as certain cancers, Alzheimer's disease, and male infertility é

“Bawin SM, Sheppard A, Adey WR (1977) #fAPossible mech
el ectromagnetic field coupl i n&p;inTaylobLSaEhaungtAY ssueod, page

(1977) AThe Physical Basis of Electromagnetic I nterac
(University of Maryl and, sponsored by the Office of Naval Research &c., 400 pages; pdf.
[74]

446 Huss A, Spoerri A, Egge rM,R66sliM; Swi ss National Cohort Study (200C
near power lines and mortality from neurodegenerative diseases: longitudinal study of
the Swiss populationo Am J-1Bp PMIE: 48980717 .39 (2) : 167
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There is increasing evidence that EMF exposure has a major impact on the
oxidative and nitro  sative regulation capacity in affected individuals. o7
T AThe mortality in Al zheimer's disease appears to

out put p*¥wer. o

(c) Studies on animals give evidence for the mechanism of the risk for dementia and
neurodegenerative ou  tcomes from EM exposure as from mobile phones.
T AiThe gene chip results demonstrated that 41 genes

(1.8 W/kg group), and 219 genes (3.6 W/kg group) were differentially expressed.
GO analysis revealed that these differentially expr essed genes were primarily
involved in metabolic processes, cellular metabolic processes, regulation of
biological processes, macromolecular metabolic processes, biosynthetic
processes, cellular protein metabolic processes, transport, developmental
process es, cellular component organization, etc. KEGG pathway analysis showed
that these genes are mainly involved in pathways related to ribosome,
Alzheimer's disease, Parkinson's disease, long -term potentiation, Huntington's
disease, and Neurotrophin signaling. € L o-tegn, low -level microwave exposure
may inhibit learning and memory by affecting protein and energy metabolic
processes and signaling pathways relating to neurological functions or
diseases. ¢**°

447 Belyaev |, Dean A, Eger H, Hubmann G, Jandrisovits R, Kern M, Kundi M, Moshammer

H, Lercher P, Muller K, Oberfeld G, Ohnsorge P, Pelzmann P, Scheingraber C, Thill R

(2016) AEURERKPQuUEdNNe 2016 for the prevention, diagnosis and treatment of

EMF-related health problemsand i | | nes s es 0 Riealth. Bb()iPMIB:n

27454111 ;pdf.[2]

“Hall berg ¥, Johansson O ( 200 Whyddeitincreasd smfastin mor t al ity
sparsely popul ated areas?0 Eur o246Bpdb.l[29]Bi oel ectr omag.
49 Zhao YL, Li YX, Ma HB, Li D, Li HL, Jiang R, Kan GH
Screening of Genes Sensitive to Long -Term, Low -Level Microwave Exposure and

Bi oinformatic Analysis of Potenti al Correlations to L
Sci. 28(8): 558 -570; PMID: 26383 594 .
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14,

M.S.

Symptoms of M.S. (Multiple Sc lerosis) have long been recognised as a specific risk from
low - level electromagnetic exposure , as from mobile phones. This is in addition to the

evidence from VGCCs and oxidative stress.

(&) M.S. involves demyelination and since 1974 it has been known that EM exp osure can
affect demyelination.

T AThis study was mounted to examine the effects of
exposed peripheral nerves of rats é The foll owing
demyelination and hypermyelination, changes in the collagen content, a nd

varying degrees of axonal and Schwann cell damage. Demyelination ranged from
a minimal alteration of myelin lamellar array to the complete denudation of
axon¥ ¢
T AiOverall, evidence from in vivo and in vitro and
an association between RF -EMF exposure and either myelin deterioration or a
direct impact on neuronal conduction, which may account for many
el ectrohypersensit®vity symptoms. 0
1 fThis study assessed neuronal effects of RF -EMF on the cerebral cortex of the
mouse brain as a proxy for cranial ex posure during mobilhdactgnhone wuse
of autophagy genes and production of proteins including LC3B -1l and Beclinl
were increased and accumulation of autolysosome was observed in neuronal cell
bodies. However, proap  optotic factor Bax was down -regulted in the cerebral
cortex. Importantly, we found that RF -EMF exposure led to myelin sheath
damage and mice displayed hyperactivity -like behaviour. The data suggest that
autophagy may act as a protective pathway for the neu ronal cell bodies in the
cerebral cortex during RF exposure. The observations that neuronal cell bodies
remained structurally stable but demyelination was induced in cortical neurons
following prolonged RF  -EMF suggests a potential cause of neurological or
neurobehavioural disorders. %2

T AThe aim of this study was therefore to investiga
male rat pups exposed to the effect of 900MHz EMF é Three groups cont ai
equal numbers of rats were established - control group (CG), sham g roup (SG)

and EMFgr oup (EMFG) é Biochemistry results reveal ed
malondialdehyde and glutathione levels in EMFG compared to CG and SG, while

SG and EMFG catalase and superoxide dismutase levels were significantly higher

than those in  CG. In EMFG, light microscopy (LM) revealed atrophy in the spinal

cord, vacuolization, myelin thickening and irregularities in the perikarya.

Transmission electron microscopic (TEM) revealed marked loss of myelin

sheath integrity and invagination into the axon and broad vacuoles in axoplasm.

The study results show that biochemical alterations and pathological changes may

occur in the spinal cords of male rats following exposure to 900MHz EMF for 1h a

dayonPD 21 -4 6 %%

40 Romero -SierraC, Tanner JA (1974) nABiological effects of no
outline of fundament al | aws 0 RTn PNND: ¥5488%lad Sci . 238: 2
1 Redmayne M, Johansson O (2014) #ACould myelin damage

electromagnetic field  exposure help explain the functional impairment

el ectrohypersensitivity? A review of the evidenceo J
17(5): 247 -258; PMID: 25205214 . [62]

2 Kim JH, Yu DH, Huh YH, Lee EH, Kitenmekisurekoi m HR (2017
835 MHz RF-EMF induces hyperactivity, autophagy and demyelination in the cortical

neurons of mi c7e4d412% c PMIIR 28006136 ; pdf. [75]
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OF, Kaya H, Odacé E (2015) AMorphol ogical and anti oxi
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(b) There is also a risk that demyeli nation can cause EHS symptoms when there is
exposure to low -level EM fields and radiation as from Wifi and mobile phones.
1 fln August 2003, 48 -year -old JS of Colorado, USA, a fitness therapist and sports

nutritionist, contracted neuroinvasive West Nile viru s which left her with

disabilities due to spinal axonal damage. In August 2014, she suddenly developed
symptoms very much like her acute West Nile infection 11 years ago, including

focal seizures, ataxia, vertigo and headaches. € A possible association bet ween
electrohypersensitivity, myelin integrity and exposure to low -intensity

radi ofrequency el ect r oEME)dypialtinithe mgderh wiodd h&asR F
recently been proposed. Since the West Nile virus attacks both the nerve cells

and the glial ones, on e explanation to the above observed case effects is that the
initial virus attack and the wireless modem's RF -EMF affect the nervous system
through the very same, or similar, avenues, and maybe both via the

oligodendrocytes. ¢*4

(c) The specific link betwee n EM exposure and M .S. can be seen when EM exposure is
removed and the symptoms of M .S. associated with EM exposure are also eliminated.
T ADirty el[dghvoltagectransignts] is a ubiquitous pollutant. It flows along

wires and radiates from them and involves both extremely low frequency

el ectromagnetic fields and radio frequency

filters have been installed in schools with sick building syndrome and both staff

and students reported improved health and more e n er g ind iéduals diagnosed

with multiple sclerosis have better balance and fewer tremors. Those requiring a

cane walked unassisted within a few days to weeks after GS filters were installed

in their“*home. o

(d) Itis also known that the risk for M .S. symptoms can be related to geomagnetic
status and events, a form of low -level EM exposure with similarities of power level and
type to some radiation from mobile phones.
f AMultiple sclerosis (MS) is prevalent in h
storms often occu r. The earliest pathological finding is myelin destruction. Myelin
is a high capacitance electrolytic capacitor that can store a large amount of
charge and energy. Since storms possess high -energy electromagnetic fields

radi

i gher

at

(EMF), the capacitor will be overcha rged, which may break down t he

Thus, two distinct lesions exist in MS, electric shock and hot water burns. In
addition, the overcharged capacitor will produce repetitive or continuous action

potentials, causing excess Ca2+ influxes and subseq uent excitotoxicity. This leads
to mitochondrial dysfunction, including an energy deficit, oxidative stress and
apoptosis. é | hypothesize thus that MS an

di seases are caused by®* high energy EMF. 0
T AThe rate of MS patient admittance due to

associated with the solar and geomagnetic events. There was a "primary" peak in

MS admittance rates shortly after intense geomagnetic storms followed by a

"secondary" peak 7 -8 months later. We conclude that the geomagnetic and solar

cord of male offspring rats following exposure to a continuous 900MHz electromagnetic

field during early and mid -adol escenceo J ChPEMD: R6Z08410 anat .

44 JohanssonO, Redmayne MExacerbaligh pf deinyelinating syndrome after

exposure to wireless modem with public hotspot 0 Electromagn Biol Med. 35(4): 393-397;
PMID: 27355805 . [12]
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activity may represent an environmental health risk factor for multiple sclerosis

and we discuss the possible mechanisms underlying this association. More data
from larger case series are needed to confirm these preliminary results and to
explore the possible influence of Space Weather on the biological and radiological
mar kers of tH%® di sease. 0

457 papathanasopoulos P, Preka -Papadema P, Gkotsinas A, Dimisianos N, Hillaris A,
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15.

Damaged Sperm Count

Damaged Sperm Count  has long been recognised as a specific risk from low -level
elect romagnetic exposure , as from mobile phones. This is in addition to the evidence
from VGCCs and oxidative stress.

(a) Reviews show that studies of mobile phones and damage to male fertility average
some 80% show risk and damage.

T Ameta-anal ysis of 11 studies showed that f@Amobile ph
associated with deterioration in semen qualityo,
motility, proportion of non - and slow progressive motile sperm and sperm
viability. 458

T Of109epidem i ol ogi cal papers, fAhealth effects had beer
(only 1 paper report no health effects), such as neurasthenia, abnormal ECG,
di sorder of i mmunoglobul i n, bad sl eep, sperm dysf
had exposure higher than publi ¢ EMF limits in China, and the other 77 papers had
exposure lower., 4%

T AWe conclude that pooled results from in vitro an

mobile phone exposure negativédy affects sperm qu
(b) Studies establishing risks of EM exposure of the type found in mobile phones on male
fertility have been known since the 1970s. Onein 1974 showed that EM exposure altered
spermatogenesis in some 74% of subjects.
T AThe investigation showed a high frequency of 1|ib

disturbances in the framework of the asthenic syndrome (70% of subjects) as

well as various alterations of spermatogenesis in 74% of the subjects. The

alterations consisted of asthenospermia® hyposper
T AWe conduct ed abageddqgasel cartrol study among healthy sperm

donors to study exposure to magnetic fields (MFs)

controlling for confounders, compared to those with lower MF exposure, those

whose 90th percentile MF level > or = 1.6mG had a two -fold increased risk of

abnormal sperm motility and morphology. Increasing duration of MF exposure

above 1.6 mG further increased the risk. Importantly, the association and dose -

response relationship were strengthened when restricted to those whose

measurem ent day reflected their typical day of the previous 3 months (a likely

period of spermatogenesis). Age -adjusted Spearman Rank Order Correlations

showed an inverse correlation between MF exposure and all semen parameters.

Our study provides some evidence fo r the first time that MF exposure may have

an adverse effect o¥ sperm quality.o
T AMale infertil i t4% afallinettilitytcasds.eSeme3tddies have

shown a continuous decline in semen quality since the beginning of the 20th

century. One postu lated contributing factor is RF EM radiation emitted

% Dama MS, Bhat MN (2013) fAMobile phones affect multi
meta-anal ysi so0 F10O0RMBPeXxl3278T42 . 2 :

% Cao Z (2007) fAGeneral EMF and Heabkobo6R&EEEFaErch in Ch
China CDC, 3 pages)

%% Adams JA, Galloway TS, Mondal D, Esteves SC, Mathew

telephones on sperm quality: a systematic review andmeta -anal ysi so0 Environ I nt.
106 -112; PMID: 24927498 . [18]

%l L ancranjan |, Miicfnescu M, Rafail:@ E, Klepsch 1, P
in workmen with long -term exposuretomicr owaveso Health P38%s. 29: 381
abstract .
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AEposure to magnetic fields and the risk of poor sper
86-92; PMID: 19910156



http://www.ncbi.nlm.nih.gov/pubmed/24327874
http://www.who.int/peh-emf/project/mapnatreps/China_2007_EMF_activity_report.pdf
http://www.ncbi.nlm.nih.gov/pubmed/24927498
https://www.researchgate.net/publication/21961512_Gonadic_Function_in_Workmen_With_Long-term_Exposure_to_Microwaves
http://www.ncbi.nlm.nih.gov/pubmed/19910156

ASA Enquiry Ref: A17 -388045 1 Part 2 of response, August 8 2017 133

from cellphones. Among men who reported bmffodi ng their
the groin, a non -significantly higher rate of abnormal sperm concentration was
found (47.1% versus 11.1%). Multivariate analysis revealed that talking while
charging the device and smoking were risk factors for abnormal sperm
concentration . Our findings suggest that certain aspects of cell phone usage may
bear adverse effectson sperm concent r*%ti on. o

T AAmong 10, 497 r e s ploadwoeediclsse toBigh% -frequency aerials to
a "high" or "very high" degree. Infertility increased significantly along with
increasing self -reported exposureto  RF EM fields. In a logistic regression, odds
ratio (OR) for infertility among those who had wo rked closer than 10 m from
high -frequency aerials to a "very high" degree relative to those who reported no
work near high -frequency aerials was 1.86 (95% confidence interval (Cl): 1.46 -
2.37). Similar adjusted OR for those exposed to a "high", "some" and " low"
degree were 1.93 (95% CI: 1.55 -2.40), 1.52 (95% CI: 1.25 -1.84), and 1.39
(95% CI: 1.15 -1.68), respectively. In all age groups there were significant linear
trends with higher prevalence of involuntary childlessness with higher self -
reported exposuret o RF f i Feof sélfs-regorted exposure both to high -
frequency aerials and communication equipment there were significant linear
trends with lower ratio of boys to girls at birth when the father reported a higher
degree of RF EM exposure.o

T A Among aofR7studies investigating the effects of RF -EMR on the male
reproductive system, negative consequences of exposure were reported in 21.
Within these 21 studies, 11 of the 15 that investigated sperm motility reported
significant declines, 7 of 7 that mea sured the production of reactive oxygen
species documented elevated levels and 4 of 5 studies that probed for DNA
damage highlighted increased damage, due to RF -EMR exposure. Associated with
this, RF -EMR treatment reduced antioxidant levels in 6 of 6 studi es that studied
this phenomenon, while consequences of RF -EMR were successfully ameliorated
with the supplementation of antioxidants in all 3 studies that carried out these
experiments. In light of this, we envisage a two -step mechanism whereby RF -
EMR is a ble to induce mitochondrial dysfunction leading to elevated ROS
product® on. o

I fExposureto mobile phones was associated with reduced sperm motility (mean
difference -8.1% (95% CI  -13.1, -3.2)) and viability (mean differ ence -9.1%
(95% Cl -18.4,0.2)) ¢é The results were consistent across experimental in vitro
and observational in vivo studies. We conclude that pooled results from in vitro
and in vivo studies suggest that mobilephone exposure negatively
affects sperm quality . 8°

i fDonor sperm samples, mostly no rmozoospermic, exposed ex vivo during 4 hours
to a wireless internet -connected laptop showed a significant decrease in
progressive sperm motility and anincreasein sperm DNA fragmentation. é
Ex vivo exposure of human spermatozoa to a wireless internet -connected

463 Zilberlicht A, Wiener -Megnazi Z, Sheinfeld Y, Grach B, Lahav -Baratz S, Dirnfeld M

(201 5) 1 Ha kcélltpeoneo isage and sperm quality - doesit warrant at t enti on?0

Reprod Biomed Online. 31(3): 421 -426; PMID: 26206279
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