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The Kavetsky Institute of Experimental Pathology, Oncology and Radiology is the lead-
ing national research center in experimental oncology. The Institute consists of 11 depart-

ments, experimental research units, library, anc

IS in possession of a unique collection of cell

cultures and tumor strains as property of the Ukrainian government. The Institute is certifiec

to undertake research, to determine and test
biological compounds as well as to identity anc
factors as oncological precursors.
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VHIKa/IbHA KONEKLIA KYNbTYP KAITUH Ta WTaMmiB NyxaunH (binblie 35 TMC 3pa3kiB BI0N0MNYHOro
MaTepiany), WO  MaE  cratyc  HauioHanbHOro  HaabaHHA  YKpaiHy;,  Cektop

HAYKOBO-METOAMYHOIO Ta IHCTPYMEHTAIbHOTO

3abe3MneyeHHa HaykoBMX AOCAIAXEHb, LLO

CKJIadaeTbCA 3 LLeHpr KOJEKTMBHOTO KOPWNCTYBAHHA yHiKaﬂle/IMl/I HayKOBVMW TMPW1IadaM U

«MonekynsipHa OHKOJIOTA Ta  OIOTeEXHOJIOTIS
KAHLIEPOreHHMX GaKTOPIB Ta MONEKYNIAPHO-0I0S

[HCTUTYTIB.

» LleHTpy ekcneptn3 I3 BKW3HAYEHHA
OTYHMX MapKepIB MyXJIMHHOTO POCTY.

[HCTUTYT € acoLIMOBaHUM YNEeHOM E€BPOMNENCbHKOro CriBTOBAPUCTBA MPOTUPAKOBMX



CONTENTS / 3MICT

‘ OreWOrd / ‘ \epe,ﬂ,MOBa ************************************************************************************************************************************************ 3
O ' |< B
DENING TEMATKS / BTV ..ottt e e e e ettt e et e e et e et e et e et eeae e e eeaeeae e e, -
at OeS a Ce p O e e |t1 / iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

1o BUNPOMIHKOE MODINBbHWN TeNePOH?

How does microwave radiation ailieCt The MMaT eI /. . e e 0
AK fli€e MIKPOXBMIbOBE BUMPOMIHKOBAHHA?

How is cell phone radiation restricted in different COUNTAES? /..., /
AK pernameHTyeTbCA BUMPOMIHKOBAHHA MODIIbHMX TenePOHIB Yy CBITI?

How is cell phone radiation requlated INn UKFraiNe? /... ..., 3
AK peramMeHTYETbCA BUNPOMIHKOBAHHA MODINIbHMX TenedOoHIB B YKPaiHi?

Do cell phones of Ukrainian users meet the national requirements on safety limits? /... 3
41 BIANOBIAAHOTE MODIIbHI TeNePOHM YKPATHCEKMX KOPUCTYBAUIB HALIOHAIbHUM HOPMaM
eNeKTPOMarHiTHOI be3neku?

Is cell phone radiation harmful Tor NUMANS? /... e, 9
1 WKigmBe BUNMPOMIHKOBAHHA MODINBHMX TenedOHIB ANA MOANHN?

Are cell phone radiation harmtful effects always manifested? /..., 10
4 3aBX AV BUABNSETLCA HETATUBHM BMAMB BUMPOMIHKOBAHHA MODINIbHUX Tene@OoHIB?

Are there any evidences of cell phone radiation adverse effects in animals? /..., 11
U ICHYHOTb A0Ka3W LWKIAMBOTO BMIMBY BUMPOMIHKOBAHHA MOBINbHUX TeNedOHIB Ha TBAPUH?

Why is cell phone radiation more harmful for children and youth than for adults? /...............cccc......... 12
HoMy BUMPOMIHKOBaHHA MODINbHMX TenedOoHIB Bifblu LWKiAAMBE ANA AiTen Ta MOAOA],
HIXX ANS A0POCANX?

How does international community respond to cell phone radiation fsks? /..o, 14
AK y CBITI pearyroTb Ha PU3UKU Bij, BUMPOMIHKOBAHHA MODIIbHUX TenePOHIB A5 310PO0B A MK0AeN ?

Are there any safety levels of cell phone radiation eXpPOSUIe? /..., 15
4 ICHYHOTb Be3neuyHi pPiBHI ONPOMIHEHHA NHOAMHWN BUMPOMIHKOBAHHAM MOBINBHOIO TefiePOoHy?

DO other risky sources of microwaves to be avoided exist arouNd? /..o, 16
41 ICHYHOTB HLUI pKepena MIKPOXBMUIbOBOTO BUMPOMIHKOBAHHHA, AKMX BAaXXaHO YHUKATU?

How to reduce exposure from a Cell PRONE? /... ... e, 18
AK 3MEHLLINTU ONPOMIHEeHHA NPV KOPUCTYBAHHI MOBINbHUM TelePOHOM ?

What should parents and teachers know? / LL|o BapTO 3HaTM BaTbkaM Ta MeAaroraM?..........ccccceeveeeeea.., 20
CONCIUSIONS / 3AKITFOUHE CITOBO ......eeveeeeeee ettt ettt ettt e e ee s e s s ee e ae e e 21

He‘ere| CES / ‘ \OCMﬂa| 1 B 5 TP 22



OPENING REMARKS / BCTYT]

Modern life is impossible without cellular/mobile phones. But the fast spread of mobile com-
munication systems has led to a situation, when health risk issues have been relegated to the
sidelines. It's a challenge for authorities and mobile communication industry to recognize that
wireless technologies do carry risks of additional electromagnetic exposure and do carry risks for
human health. But nowadays young people should realize that it is them who should think about
their health and organize their behavior properly.

The booklet is made on scientific evidences. Thus, the reader may find the original research
studies at references section and can check the statements of the main text. The authors’ contact
information is provided at the end of the paper for any pertaining questions.

MoOBiNbHMW TeNedOoH Tak CTRIMKO YBIMLLOB Y HalLe XWUTTA, WO HUHILLHE NMOKONIHHA MOMOAI He
VABIAE, AK MOXHa 6€e3 HbOro XUTK. Asle came yepes CTpiMKe BMNpOoBaKeHHA MOOIIbHOTO 3B'A3KY
Ta MOro Mamxe HeobMmexeHi MOXAMBOCTI, NUTaHHA BION0MYHOI 6e3nekn LbOoro 3acoby 3B'A3Ky
NEBHMW Yac 3a/MLLAaN0CA NO3a HANEXHOK YBAroko HaLIOHANbHMX Ta MIXXKHAPOAHUX IHCTUTYLLIN, AK
Ma 6 UMM OMiKyBaTUCh. Ale, Ha Hally AYMKY, MOAOAIV MHOAMHI BAPTO YCBIAOMIKOBATH, WO 33
CBO€E 3/0POB'A BOHa 3HAYHOKO MIPOKO BIAMOBIAAE camMa. | Maroum IHGOPMaLIFO LLOAO MOXIMBKX
ODWU3UKIB 419 CBOrO 340P0OB'A MOI0Aa NHOAMHA MOXE | Ma€ A0 LIEN IHGOPMaLLIT 40CaYXaTUCh.
bYKNET NOBYA0BaHO Ha A0KA30BIM Ba3i CydacHUX HAaYKOBMX AOCAIAXEHb | CMNCOK BMKOPUCTAHMX
[Xepen HaBedeHO B KiHLI poboTtn. AKWO y Bac BUHMKHYTL 3anmMTaHHA 4O aBTOPIB OykeTy, Bu
3aBXAM MOXETe A0 HaC 3BEPHYTUCA (KOHTAKTHa IHQOPMaLLf HaBedeHa B KiHLI poboTw).




FOREWORD / I'EPE IMOBA

A

Worldwide spread of mobile communica-
tion technology has led to a dramatic
increase in the number of cell phone sub-
scribers. Since a cell phone is a source of
electromagnetic radiation, potential risks for
human health from cell phone using should
be carefully assessed.

Epidemiological evidences of harmfu
effects of long-term and intensive use of cel
phones have appeared lately. The eﬁects
include an increased risk in some kinds of
tumors. It was a background for decision of
the World Health Organization to classity
radiofrequency radiation as a possible
carcinogen for humans. Kavetsky Institute of
Fxperimental  Pathology, Oncology and
Radiobiology of NAS of Ukraine has beenr
intensively studying the problem of risks of
radiofrequency radiation for human health.

This booklet deals with the most urgent
issues concerning the excessive use of cel
phones by children and youth. Practica
recommendations for proper cell phone
use are provided.

Vasyl Chekhun, Academician of NAS of
Jkraine, Director of Kavetsky Institute of
Experimental Pathology, Oncology

and Radiobiology of NAS of Ukraine

PO3BUTOK TEXHOIOTIT MOBINBHOIO 3B'A3KY
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COPUCTYBaYiB  MODINIbHUX  TeNnedoHIiB  Ha
1naHeTl. [lpote MOOiIIbHUW  TenedoH €
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WHAT DOES A CELL PHONE EMIT? /
11O BUMPOMIHIOE MOBUIbHWM TENTEOGOH?

From the technical point of view a cellular phone
S a transmitter, which connects a user with the near-
est base transceiver station. Thus, a cell phone and
a base station constantly communicate by radio
signals. It means, your cell phone constantly emits
electromagnetic radiation, most intensive during a
call. Electromagnetic waves emitted by a cell phone
belong to microwave range of radiofrequency radi- __
ation. The most common digital standard for T

mobile communication nowadays is GSM (Global
System for Mobile communication), which uses
microwaves ranged in 850-1900 MHz. The digita .
S|gra\ results in complex frequency modulatec " L
microwave flow. Microwaves are non-ionizing radi-

ation because their energy isn't sufficient for ioniz-

ing of molecules.

3 TeXHIYHOI  TOYKM  30py  MODINBHUKM  TenedoH €
' X NPVMMOMO-NepelaBadem, Lo 34IMCHKOE PaAIO3B'A30K abOHEHTA 3
HAMBIMXKUYOKD HA30BOKD CTAHLIERD CTIIbHMKOBOTO 3B'A3Ky. OTXE,
MODIIbHMI TenedoH | BaszoBa CTaHLUiA MOCTIMHO OOMIHKOKOTLCA
pagiocnrHanamu. Lle o3Hauae, wo MobinbHUM TenedoH NoCTIMHO
BUMPOMIHFOE €1eKTPOMArHiTHI XBMI, HanbINbl IHTEHCMBHO MiA
4ac  TenepoHHMX  po3MoB. LI xBWmAal  BIAHOCATLCA A0
MIKPOXBMABOBOMO  (@b0  HAABMCOKOYACTOTHOMO)  AianasoHy

7 DAAIOXBWAb. Hanbinbll MNOWMPEHUM Ha CbOTOAHI LIMGPOBKM

E | CTaHZaptT  MobinbHoro  3B'Aa3ky  GSM BUKOPWCTOBYE
MiKPOXBMIbOBE BWMPOMIHIOBaAHHA Yy aiana3oHi 850-1900 MIu.

Electromagnetic wave / EnektpomMarHitTHa XBuna JI/KP DO BIAIA CUTHA npeacTaBse CODOKO CKAaaHe

4aCTOTHO-MOAY/NbOBAHE  BUMPOMIHIOBaHHA.  MIKPOXBUIbOBE
BUMNPOMIHFOBAHHA BIAHOCATb [0 HEIOHI3YHOUMX BUAIB BMMPOMIHKOBAHHA, TOMY WO MOro eHeprli

HeJOCTaTHbO A4 IOHI3aLLIT MOAEKYI.

SPECTRUM OF ELECTROMAGNETIC WAVES / LKA A EJIEKTPOMATHITHUX XB/1b
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H3bKOYAaCTOTHI paaioxeuni  MIKPOXBW/IbOBE IHDpaYepBOHe
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ynbTpadioneTose DEHTreHIBCbKe ramma-
BUMPOMIHKOBAHHA  BMMPOMIHKOBaHHA BUMPOMIHKOBAHHA




microwave flow.
y used in the microwave ovens.

Non-thermal effects of microwaves occur under low intensity

for example, in mechanochemical break of water molecules on H

due to microwave exposure of water clusters [1]. Non-

Microwaves can 1) heat the matter or 2) cause some non-thermal effects.
hermal effects of microwaves occur due to resonance oscil
tric field of electromagnetic wave. For example, microwaves hea
cules oscillating intensive ir
intensity and they are wide

radiation.

are distinct in living organisms, where even very low intensity microwaves can

cause a significant increase in free radical leve
2-4].

damage of DNA
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1
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MOXE C
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3Max, 1€ BU
HaBITb HE3HAYHMX IHTEHCUKB
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NBO BU

OV HE3HAYH

B/1IAK0TbCA, HAMNPUKNaa, v
B| MOJ1EKY/T BOZ

s, activation of peroxidation,

ations of dipole molecules of water in electromagnetic wave /
MBAHHA AMNONbHUX MONEKY BOAM B €N1EKTPOMAarHITHIN XBUI

NONIATAE B TOMY, LLIO BO
DALIB B €/1IEKTPUYUHOMY

Te
1 B

MK
X

1 3 YTBOPEHHAM

b Ha KaacTepw

DOMIHIO
HOCTEN

BV B

DAXEHO

BJ/TAROTbCH
BAHHA

INBHUX paavKanis,

epekncHe OKMCNeHHS, yukoaxeHHA AHK [2-4].

CMBHO HarpIBaceTbCA
ecb yac

'O BUMNPOMIHKOBaHHA.
HTEHCMBHOCT]

DOXBUMIBOBUMX Meyax.
IHTEHCMBHOCTAX

O

y abo 2) BUKAMKATU

ations of electric charges in elec-
- water due to water dipole mole-
hermal effects of microwaves depend on radiation

hese are involved,
and OH- ions
thermal effects of microwaves

e DNA molecule /

Monekyna AHK
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OW IS CELL PHONE RADIATION REGULATED IN UKRAINE? /

AK PEITJTAMERTYE TbCA BT TPOMIHKOBAHHA MOBI/IbHNX TEJIEGORIB
B YKPAIHI?

Safety limits for radiofrequency radiation in Ukraine are requlated by “National sanitary norms
and rules protecting public from electromagnetic radiation effects’, approved by the Ministry of
Health of Ukraine order # 239, 1996. According to this document, public safety limit for micro-
waves is 2.5 uyW/cm2. This is one of the strictest limits over the world. It is explained due to
long-term research experience on biological effects of radiofrequency/microwaves in Ukraine [/].

B YKpaiHI A03BONEHI PIBHI  PaZIOBUMPOMIHKOBAHHA  pEerlaMeHTyroTbCA  «/lepkaBHUMU
CaHITAPHUMKX  HOPMaMU | MpaBWaaMU  3axMUCTy HaCeNeHHA BI4, BTMJMBY €1eKTPOMarHITHOro
BUMNPOMIHFOBAHHA», 3aTBEPAXEHMMM Haka3zoM MIHICTEPCTBA OXOPOHM 340POB'A YKpaiHm Bia 1
cepnHa 1996 poky N2 239. 3riiHO LUbOro AOKYMEHTY TPAHWMYHAE IHTEHCUBHICTb MIKPOXBMIBOBOIO
BMMNPOMIHKOBAHHA A4 UWMBIIBHOMO HaceNeHHsa CTaHoBWTL 2,5 MKBT/cMZ2. Le € oaHiero 3
HAVKOPCTKILLIMX CaHITApPHUMX HOPM 3 efleKTPOMAarHiTHOI 6e3nekn Y CBITK. 3HaYHOK MIPOHD: Lie
0byMOBJieHE TWM, WO B YKPaHI TPMBaAMM 4YaC TPYHTOBHO BWBYAJNCA HETETNOBI epekTy
DaAIOBUNPOMIHFOBAHHS [7]. '

i

L

DO CELL PRONES OF UKRAINIAN USERS MEET THE I\I/ﬂ\TIOI\I/ﬂ\L'4
REQUIREMENTS ON SAFETY LIMITS? /

Y1 BIAMOBIAAKOTE MOBL/IbHI TENTEGOHW YKPAIHCBKIAX
KOPMCTYBAYIB HALUIOHA IbBHUM HOPMAM ENTEKTPOMAIHITHOI
b3l TEKW?

Many cell phones of Ukrainian subscribers don’t meet the national safety limit. According to
our assessment, in 2010 about 60% of cell phones of Kyiv region subscribers excided the national
imit of radiation intensity [8].

3HaYHa 4YactTHa MODOIIbHMX TeNe@OHIB, AKi € Ha YKPAIHCbKOMY PWHKY, HE BIAMOBIAAKOTL 33
DIBHEM BMMPOMIHFOBaHHA HALIOHAIbHWMM CaHITApPHUM HOPMaM. 3a HallMMM OLIHKaMK, Harpukaaa,
y 2010 p a0 60 % MObGINBHKMX TenedoHIiB KOPWCTYBadiB KWIBCbKOMO pPEerioHy Main pPIiBEHb
DAZIOBUMPOMIHFOBAHHA, LLIO NEPEBMLLYBAB HALLIOHAIbHY HOPMY e1IeKTPOMAarHiTHoT 6e3nekun [8].




[S CELL PHONE RADIATION HARMFUL FOR HUMANS? /
Y LWKIAJTMBE BATTPOMIHTHOBAHHA MOBL/IbHIX

TENE®OHIB AN THOANHIN?

Yes. During the last years epidemiological studies in many countries demonstrated a significant

increase of different pa
group of Sweden onco

thologies’ risks in cell phones users after some period of using. In particular, a
ogist Prof. L. Hardell revealed, that risks of gliomas (brain tumor) and acoustic

neuroma increased threefold in 10 years use of a cell phone [9, 10]. Later Japanese researchers
demonstrated that risk of acoustic neuroma increased threefold in 5 years of cell phone use during
just 20 min a day [11]. The highest risk of brain tumors was detected in the youngest group of young
adults aged 20 to 29
the head developed |
was applied [13].
Among the other negative effects of cell phone radiation for human health are headache, earache,

tinnitus, pr

of Reprodu

12]. Prof. Ha

N users of ce

rdell's team demonstrated, that even melanomas (skin cancer) on

| phones twice more often on the head side, where a cell phone

ysical discomfort and others [8, 14]. In addition, it was demonstrated in Cleveland Center
ctive Medicine, USA that just 2-hour exposure of human spermatozoa causes a significant

decrease of its viability and damage of DNA [15].

Tak. YNpoaoBX OCTaHHIX POKIB €NiAEMIONOTNYHI AOCNIAXEHHA, MPOBEAEH! Y PI3HUX KpalHax CBITY,

NOBENN AOCTOBIPHE 3POCTAHHA PU3MKIB PO3BUTKY CEPUO3HMX MATONOTIN Y KOPUCTYBAYIB MODIIbHMX
TenedOoHIB MICNA MEeBHOro rnepiogy KOPUCTYBaHHA. 30kpeMa, rpyrna WBeACbkoro OHKOI0ra npoo.

/1. Xapaenna BCTaHOBWAQ, WO PU3MK PO3BUTKY MIOM FONOBHOMO MO3KY Ta HEBPWHOM CYXOBOTO

DOKIB KOPUCTY

HepBY 3pOCTaEe y 3 pa3um nicaa 10 pokiB MOCTIMHOMO KOPUCTYBaHHA MODINbHMM TenedpoHoMm [9, 10].
[I3HILLE ANOHCHKI AOCAIAHMKMA BUABMAN 3-DA30BE 3POCTaHHA PU3MKY PO3BMUTKY HEBPWMHOM C/IYXOBOTO
HepBy BXe yepes 5
oW LbOMY HaMBULLIMK PU3M

BaHHA MOBINBHMM TenedOHOM yCboro noHag 20 xB. Ha 406y [11].

K PO3BUTKY MYXJMH TONOBHOTO MO3KY BY/10 BMABNEHO Y HAMMONOALLIN 3

VCIX aHaNI30BaHKMX BIKOBKMX rpyn - Moao4l Bikom 20-29 pokis [12]. 'pyna npod. J/1.Xapaenna BMABMAS,
110 HaBiTb MesiaHOMa (pak LWKIpWM) PO3BMBAETLCA Yy 2 Pa3M yacTille 3 TOro 60Ky TOI0BM, 3 AKOrO

NepeBaXHO BUKOPUCTOBYETLCA MODINIbHMM TenedoH [13].

Cepes, IHWWX Herapasais, WO BUABAAHKOTLCA Y KOPUCTYBAYIB MODIIBHUM 3B'A3KOM, € TOI0BHI 60,
OiNb Yy BYCl, A3BIH Yy ByxaX, BIAYyTTA ®i3nyHOro auckomooprty [3, 14]. [lo toro x vy LleHTpi
DENPOAYKTUBHOI MeanumHn Knisnenay, CLUA 6yno nokasaHo, Wo YyCbOro 2-roAMHHE MIKPOXBMIbOBE

OMNPOMIHE

_|

VLLIKOZXKEF

HA cnepMa

Ha JIHK [15].

‘0301 41B TFOAMHN MPU3BOANTE A0 MPUTHIUEHHSA TX XUTTE3AATHOCTI Ta CNPUUMHAE




ARE CELL PHONE RADIATION HARMFUL EFFECTS ALWAYS MANIFESTED? /
41 3ABX AN BUABNAETLCA HETATUMBHMI BI/1MB BUMPOMIHIOBAHHS

MOBI/IbHWX TEJTEGOHIB?

No. The studies on an assessment of cell phone radiation risks

for human health during

one-two-year period use didn't reveal significant effects. Obviously, pathologies just had no time to
develop [16]. It's known, for example, that a tumor may have been developing in human organism
for 10-20 years before the clinical symptoms. Besides, the first subscribers analyzed in these studies

used their cell phones much less intensively than nowadays.

Hi. ZocnigxeHHd, B AKMX HAYKOBLL aHanisyBaau BMAMB MODIIbHMX TenedOoHiB Ha 340P0B'A
KOPUCTYBaYIB yrpoA0BX HETPMBANAOrO Yacy (OAHOrO - ABOX POKIB), HE BUABNAAN CYTTEBUX PU3UKIB

ANA 340P0B'A KOpUCTyBadie. OueBMAHO, NatoAori MPOCTO He BCTUTANN

HanpukAaz, Wo nyxamHa MOXe PO3BMBATMUCA B OpPraHi3MI HKOANHM 0 KN
10-20 pokiB micas noyatky Al MPOBOKYHOUOTro GakTopy. KpiM TOro, nep

poABnTMCA [10]. Biaomo,
HIYHMX NPOABIB YMPOA0BX
| KOPKUCTYBaYi MODINIBHMX

TeNIedOHIB, LLO By O6'EKTOM LIMX AOCAIAXEHb, KOPUCTYBAANCA MOBIb

MEHLLIE, HIXX CbOTOAHI.

MU TelePOHaMM 3HAUHO




ARE THERE ANY EVIDENCES OF CELL PHONE RADIATION ADVERSE EFFECTS IN
ANIMALS? / YW ICHYKOTb AOKA3W LWKIZAJTMBOITO BIJIVBY
BTTPOMIHKOBAHHA MOBIJIbHNX TEJIEGOHIB HA TBAPWH?

Yes, the experiments on lab animals demonstrated significant adverse effects of low intensity
microwave radiation [17/]. Long-term, 18-24 month, exposure of lab rats and mice to low intensity
microwaves caused a significant, 2.1-3.6 times as big, increase in tumor incidence [18, 19].
Sweden neurobiologists revealed, that 2-hour exposure of young lab rats to GSM microwaves
caused a damage of about 2% of neurons in animals’ brains [20].

[t was demonstrated in our laboratory that 150 hour microwave exposure of quail embryos
to GSM signal resulted in developing oxidative stress, including oxidative damage of DNA in
embryo cells and suppression of embryo formation [4, 21, 22]. And, for example, Chines research-
ers demonstrated, that exposure of female rats 30-60 min per day during 20 days of pregnancy
to low intensity microwaves caused oxidative stress in newborns’ brains [23].

Tak. JocnipxeHHAa Ha N1abopatopHUX TBAPMHAX BUABNAKOTb HETaTUBHMW BIJIMB HABITh
HE3HAYHMX IHTEHCMBHOCTEW MIKPOXBMIbOBOIO BUMPOMIHKOBAHHSA [17]. TpmBane, ynpoaosx 18-24
MICALB, MIKDOXBM/IbOBE OMPOMIHEHHA /1ab0opaToOpHMX LWYPIB Ta MULLIEN TMPU3BOAMIO A0
BIDOrIAHOIO, y 2,1 — 3,6 pa3u, pocCTy PIBHA 3/10AKICHUX HOBOYTBOPEHb Y LIMX TBAPUH MOPIBHAHO 3
KOHTpONIeM [18, 19]. LBeacbki Hempobionorn BUABUAKM, WO YCbOrO 2-rOAMHHE OMNPOMIHEHHS
MOJIOAMX LLYPIB BUNPOMIHKOBaHHAM CTaHAapTy GSM NMpu3BOAMAO A0 YLILIKOAXEHHA Y HUX 40 2 %
HEWMPOHIB KOPW roN0BHOTO MO3ky [20].

Y Hawin nabopatopii byno nokasaHo, wo 150 roanH A BUNPOMIHKOBAHHA MODIJIBHOIO
Tene®oHy craHaapty GSM Ha nepenennHi eMopioHM AOCTAaTHbO A8 OTPUMAHHA BMPAXEHOTO
OKWCHOTO CTPecy, BKJAKOYHO 3 OKUCHWM YLIKOAXEHHAM [IHK, Ta MpUrHIYeHHAM pPO3BUTKY
embpioHiB [4, 21, 22]. A, Hanpuknaa, KMTAaWUCbKi HAYKOBLII MoOkas3anu, WO OMNPOMIHEHHA CaMOK
nabopatopHux wypis ynpoaosx 20 aHiB BaritHOCTI Mo 30-60 XBUAWH WOA0OM NPU3BOAMNIO A0
OKUCHOTO CTPEeCy Yy MO3Ky HOBOHAPOAXEHUX LWYPAT [23].

11



WHY IS CELL PHONE RADIATION MORE HARMFUL FOR CHILDREN AND
YOUTH THAN FOR ADULTS? /

HOMY BMMPOMIHIOBAHHSA MOBIIbHMX TENEGOHIB BL/bLL
(LIKIAMBE N4 AITEM TA MONOAL HIX ANS AOPOCAMIX?

The human body grows and forms up to 20-25 and it is much more sensitive to the environ-
mental factors during this period. A child’s brain is smaller and its scull bones are thinner than
adult’s ones. That is why microwave radiation from cell phone penetrates deeper to a child's brain.
Besides, tissues of child's body contain much more fluid than adult’s tissues, which cause more
intensive absorption of microwaves [24].

0834 405 S8 1019 3403
i B .
(OG0 68 5 IS Y

5 yr old child 10 yr old chilo adult

Absorption of cell phone radiation (GSM 900 MHz) in a brain of 5-year old child, 10-year old child, and in an adult.
Color scale at the top shows the SAR in W/kg [24]. /
[TOrIMHAHHA BUMPOMIHOBAHHA MODIIbHOTO TenedoHy (GSM 900 MI'u) MO3KOM 5-piuHOT AnTHUHK, 10-pIYHOT ANTUHM T3
AOPOCAOT NKOANHW. KONbOPOBA LLKana 3Bepxy — 3HaueHHAa SAR y Br/kr [24].
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Percent of youth with headache and earache during cell phone conversations depending
on duration of a cell phone use per day [8]. /
BiacoTOK MOM0AI 3 BiAYyTTAM 60K Yy TON0BI ab0o BYCI Mig Yac PO3MOB 3 MOOINBHOIO
Tene@OoHy 3a71eXHO Big, TPMBANOCTI TeNEPOHHMX PO3MOB LWOA0OM [8].

OpraHiaMm AoanHn - dopMyeTbcd 40 20 — 25 pokiB | € Oifbll YyTAMBMM A0 Al GaKTOPIB
30BHILLHBLOIO CcepenoBuLla y Lewn nepiod. [py LUbOMY MO30OK AUTUHM € MEHLLMM 3a PO3MIPOM,
KICTKM depeny € TOHLUMMK, HIX Yy A0POCNOl NHOAWMHW, TOMY BUMPOMIHKOBAHHA BiZ MODIIBHOIO
TeNedOHy MPOHMKAE Y MO30K AUTMHW 3HA4YHO TnbLle, HixX A0POCOl ArAMHKW. KpiM TOro,
OIONONYHI TKAHMHW AUTUHM MICTATb 3HAYHO OiNbLUE PIAMHM HIX TKAHUHM AOPOCAOI NKOANHMA, WO
CPUYMHAE BINbLL IHTEHCMBHE MOMMHAHHA MIKPOXBMIBOBOTO BMMPOMIHKOBAHHSA [24].
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It was in 2000 when the Parliament of Great Britain held hearing on risks of cell phone use for
human health (Stewart report) and adopted recommendations on restriction of cell phones use by
children and adolescents [25]. Later on French Parliament banned cell phone use by children
(under 14 years old) in public schools. But the most significant international reaction on cell phone
radiation risks was the World Health Organization/International Agency for Research on Cancer
decision dated May, 2011 to classify radiofrequency radiation as a possible carcinogen to humans
[26]. This decision was adopted due to epidemiological data on a significantly increased risk of
gliomas in “"heavy” users of cell phones.

Y napnamerTi Benumkoi bputaHii we y 2000 poui 6yno 3aciyxaHo crewjiaibHO CTBOPEHY KOMICIHO
11040 MOTEHUIMHMX PU3MKKIB A8 340P0B'A BiA MObBIBHOIO 3B'A3ky (gonosigp Y. CTroapTta), Ha
NiACTaBl AKOI OY10 PEKOMEHAOBAHO BCIIAKO OOMEXYBATV BMKOPUCTAHHA MODBIIbHUX TeNedOHIB
AITbMU Ta MonoAaro [25]. TizHiwe napnameHT PpaHuii 3abOpPOHMB KOPUCTYBATUCA MOBITIbBHUMM
TenedoHaMn Wkongpam (40 14 pokis) niz Yac nepebyBaHHA Y rpOMaACbkUX 3akaaaax oCBiTH. Ane
HaMBI/IbLl BarOMMM MIKHAPOAHWMM BM3HAHHAM PU3KKIB BUMDOMIHKOBAHHA MODINIBHWX TeNedOHIB
ANA 30POB'A NHOAMHM CTano PilleHHA BCecBITHLOI OpraHi3alii OXOPOHW 340P0B'A, NPUNHATE Y
TpaBHI 2011 poky, BM3HATM PaAIOBUNPOMIHFOBAHHA MOXIMBKM KaHLIeporeHoM [26]. PileHHs byno
NPUNHATE Ha NIACTaBl eniageMIoNONUHMX AaHWX OCTaHHIX POKIB MPO CYTTEBE 3POCTAHHA PU3KKIB
DO3BUTKY T/1IOM MPW IHTEHCUBHOMY KOPWUCTYBaHHI MODBIIbHUMK TenepOoHaMU.




ARE THERE ANY SAFETY LEV

-XPO

This is a complicatec

As TO

BNTTPOMIHKO

SURE? /

LS OF CELL PHONE RADIATIO

41 ICHYHOTb bE3INEYHI PIBHI OIPOMIHEHRA JTHO ANHY

1

BAHHAM MOBUIbHOIO TEJIEGORY?

question. Irradiation dose depends on both intensity an
r microwaves intensity, public safety limits differ in some countries hundreds times. But during

the last years significant b|o\og|ca\ effects of microwaves have been revealed u

S
[1oNS

Fpidemiological studies demonstra

N

d time of exposure.

naer the intensities

much lower than the strictest official safety limits. That is why our advice is to keep the lowest possi-
ole intensity of cell phone radiation.,

for exposure time, it's not ofticially restricted at all. But the shorter is your cell phone conversa-

the pbetter for your health. It wi

te that even 20 min long cell phone con

I be OK to have just a few minutes of cel

during 5 years increase the risk of acoustic neuroma triple [11].

[lnTaHHa cknaade. /lo3a o

ONPOMIHeHHA. LLloao IHTEHCMBHOCTI
V PI3HUX KPaiHax PI3HATLCA Y COTHI Pa3iB. biablue Toro, 1abopatopHi g:Locmsze
BUABAAKOTL BMPAXeH! OIONOMYHI edekTn paaloBMNPOMIHKOBAHHA pv IHTEHCMBHOCTAX, 3HAYHO
HUXKUMX 38 CaMi XXOPCTKI ODILIVHI HOPMW. TOMY, UMM MEHLLA IHTEHCUBHICTb BUMPOMIHKOBaHHA, LLIO
MOXEe AIATU Ha JHOAMHY, THUM Kpallle.

LLloao yacy OnpoMIHEHHA, TO BIH, AK NPaBnao, B3arail OPILIMHO He peraMeHTyeTbCA. PO3YyMHOKO
NOPAAOKD Oyae MakCMMalbHO MOX/IMBE ODOMEXEHHHA 4Yacy PO3MOB 3 MODINBHOMO TenedOHyY

Vialele)i!

HABIT
NO3B

b 20 XBUIMH PO3MOB 3 MODIJIbE

OBX 100U, He Difiblle AEKINbKOX XBMAMH Ha A00Y. AAXe ICHYHOTh ern

DaAi0BUMPOMIHFOBaHHS, TO HOPMU A03BOS

phone use per day.
versations per day

OMPOMIHEHHA NHOAMHW 3aneXUTb AK BIA IHTEHCMBHOCTI, TaK | 4yacy

eHOl IHTeHCUBHOCTI

Oro TefledOHY LWOoACOWM YNPOAOBX 5 POKIB

ATKY HEBPWHOMW CJIYXOBOTO HE

OBY yTpuui [11].

HHA OCTaHHIX POKIB

IAEMIONONIYHI AaHi, WO

301/1bLLYHOTE PU3KK




DO OTHER RISKY SOURCES OF MICROWAVES TO BE AVOIDED EXIST

AROUND? /

H ICHYHOTb IR AXKEPESIA MIKPOXBINJI6OBOIO
BUTTPOMIHKOBARHA, AKX BAXARHO YHUKATIA?

Yes. For example, mobile communication systems beside
cell phones include base transceiver stations. Their anten-
nas are permanent sources of microwaves. The distance
from antennas to residential houses is not regulated in
most countries. But experts define the minimal acceptable
distance of 400-500 m. In the studies of European
researchers it was demonstrated that people living nearby
pase stations (400 m or less) had an increased level o
neadache, depressions, fatigue, sleep disorders, hormona
disorders [2/, 28]. Bavarian scientists demonstrated that 10
years after a new transceiver station was maintained, 3.1
times as more cancer cases were detected in the area of
ess than 400 m around [29].

Tak. Cuctemm MODBIIBHOTO 3B'A3KYy KPIM  MOBIIbHMX
TeNIePOHIB  BK/IKOYArOTb 0a30BI CTaHLUI, aHTEHW SKUX €
NOCTIMHO — AIKUYMMK  AxXepenamm  MIKPOXBWIbOBOTIO
BUMPOMIHKOBAHHA. [ xoua BIACTaHI BiJ aHTeH ©0aA30BMX
CTAHLIM A0 XUTAOBMX MPUMILLEHb Y BINbLIOCTI KpaiH He
DErNIAMEHTYHOTbCA, eKCNepTM BBaXarOTb, WO 6A30BI CTaHL|I
HEe MOBMHHI PO3TawwoByBatTMCh 6amxye 3a 400 M Bif 30F
nepebyBaHHA  togen. Y poboTtax  €BPOMENChbKMX
AOCNIAHVKIB, Hanpukaad, nokasaHo, WO Yy JAen, Lo
NPOXMBAKOTb Y 6e3nocepeaHin 6am3bkocTi (40 400 M) Bia
0a30BMX CTaHLUIM MODIIBHOMO 3B'A3KY 3HAYHO 4acTilwe
BUABNAKOTLCA  TONOBHI  ©0Ai, Aenpecii, BTOMIKOBAHICTS,
OE3COHHA, TOPMOHabHI AncbanaHcn [27, 28]. baBapcCbki
MEeANKM BCTAHOBWMAM, WO 4epe3 10 pokiB BBEAEHHA VY
ekcrnayatauiro HoOBOI 6a30BOI CTaHLIT MODINIBHOTO 3B'A3KY
DIBEHb OHKO3aXBOPHOBAHb Y JIKOAEWN, LLO MNPOXMBANM
Ha BiacTaHl 40 400 M BiA4 cTaHuli, 3picy 3,1 pa3un [29].




Another global source of low intensity microwaves nowadays is Wi-Fi.
The main danger of these systems are hot spots and Wi-Fi blocks of
laptops, which are permanent sources of microwaves independently on
active using of setrvices. Wired Internet is the best solution for schools,
universities, libraries as an alternative option. A good example follow
could be restriction of Wi-Fi use in public schools all over the country
implemented by the Ministry of Education of Israel since 2012.

[HWKWM  AXepenoM  HU3bKOIHTEHCMBHOIO  MIKPOXBMJIbOBOTO
BUMPOMIHKOBAHHSA Ha MAAHETI CTPIMKO CTar0Tb CUCTEMM 6e340p0TOBOMO
[HTepHety (Wi-Fi). TonoBHa Hebesneka Lmx CUCTEM MOJIATAE B TOMY, L0
Toukn poctyny i Wi-Fi-6a10km  koMn'totepiB € MOCTIMHO - AIFOUMMMA
AXepesiaMmn BUMPOMIHIOBaHHA HE3aneXxHO BIA BUKOPUCTaHHA WIi-F
CepBIiCY. Y HaBuanbHWX 3aknazax Ta 6ibaiotekax nepeBara Mae
HaJaBatuCca  APOTOBMM  KOMMKOTEPHUM  MepeXxaM.  Hanpwknag,
MIHICTEPCTBO OCBITW [3painto y 2012 poui NpUMHANO pilleHHA npo
obmexeHHA Wi-Fi y wkonax KpaiHu.

A cordless phone is a source of microwave radiation too. A base of
modern cordless phones emits microwaves even it a handhold is not
activated for a call. And a handhold itself is an additional source of
microwave exposure for human head and brain.

PaniotenedoH (paaiotpybka CTauioHapHOTO TenedOoHy) TakoX €
IXEPENIOM  MIKPOXBUIBOBOTO BUMPOMIHKOBAHHA. [lpn UpOMy 6a3a
DaAIOTENEPOHY YV CYyYaCHUX MOAENAX BUMPOMIHKOE MIKPOXBWI HaBITb
TOAI, KO TpybKa paaiotenedOHy He BUKOPUCTOBYETLCA 418 PO3MOBM. A
TPpybKka pagiotenedoHy € A0AATKOBUM [KEPENIOM  MIKPOXBMIBOBOIO
OMPOMIHEHHA TOI0BM Ta MO3KY NFOAMHM Mig Yac TenePOHHMX PO3MOB.

i



- Choose a cell phone model with a minimal SAR. Check the SAR in the cell phone manual or in
the Internet.

- Use your cell phone only when you really need it and no more than a couple of minutes during

a call. Change the ear during a talk. Always use a landline phone instead of a cell phone it it's possi-
ble.

- Be sure to use earpieces or handsfree. It increases distance from a cell phone to the head and
decreases significantly exposure on your ear, head and brain.

- Don't use Bluetooth because it utilizes microwaves as well and emits them just in the ear.

- Use SMS service instead of cell phone conversations. It'll decrease your head exposure signitfi-
cantly.

- Don't keep the cell phone near ear while connecting. At the beginning of a call the cell phone
emits maximum intensity of microwaves for reliable connection.

- Don't use your cell phone in the area of weak signal. It transfers the cell phone in mode of maxi-
mum radiation.

- Don't keep the cell phone in a pants pocket. During a call while you are putting out the cell
phone, your genitals and gametes are receiving a powerful impulse of microwaves.

- Don't use the cell phone in a car/bus. You'll receive an increased level of microwave exposure
and irradiate/disturb the other passengers. Don't use the cell phone while driving. Microwave
exposure of the brain can slow your reaction.

[, MKBT/CM?
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- Bnbepitb Moaens MobINIbHOTO TeNed®OoHy 3 MiHIManbHWUM 3HadeHHAM SAR LIKo BeAnUYMHY MOXHA

3HAWTM y NacnopTi TenedoHy abo B IHTepHeTI.

- Po3moBanTte 3 MOBINBHOTO TeNedOHY TiIbKM Yy BUMAAKY KPaHbOI HEODXIAHOCTI | He Oiblle
NEKINIbKOX XBUAMH Ha A060y. MiHamMTe ByxO nig 4ac PO3MOBW. 3aBXAM BigJaBante nepesary
DO3MOBI Yepes CTalioHaPHMMN TeNedOoH.

- OBOB'A3KOBO KOPUCTYMUTECH HABYLLUHMKAMKM abo ry4HMUM 3B'A3KOM MiJ Yac PO3MOB 3 MODIIbHOIO
TenedoHy. Lle 36inblwmnTh BIACTaHb BiA4 MOBINBHOTO TeNedOHYy A0 TONOBWM | CYTTEBO 3MEHLLMTL
OMPOMIHEHHA TKaHMH rOJIOBM Ta MO3KY.

- He kopuctymreca cucteMoro barotys, OCkifibki Ld CMCTeMa 3B'A3aHa 3 MODIIbHUM Tene(pOHOM
DAZIIO3B'A3KOM, | 3HAaXOAAYMCH Y CaMOMYy BYCI, ONPOMIHKOE MO0 MakCKMMaibHO.

- 3aMiCTb PO3MOB 3 MODINILHOTO MakCMMasibHO BUKOPUCTOBYMTE OYHKLIKO SMS- noBigomaeHs. Le
CYTTEBO 3MEHLUYE OMPOMIHEHHA MO3KY.

- He cayxante ryakm y Tpybui nig vac 3'eagHaHHA. Y nepLli cekyHan A3BIHKY TenedOH HaNaroaXye
DAZLIOKOHTAKT i3 6330BOKD CTAHLLIERD | B LIV MOMEHT BMMPOMIHKOE MakKC/MasIbHO.

- He kopuctymrteca tened®OHOM Yy 30HI MOraHoro 3B'A3ky. Lle nepeBoanTb TenedoH y pexmm
MaKCUMaIbHOTO BUMPOMIHFOBAHHS.

- He tpumManTe MObINIbHMI TenedoH y NepeaHixX KMLWeHAX OProK. YNpoa0oBX A3BiHKY 40 Bac, moku
B BMMMaETe TenedoH, Bali cTateBi OpraHM | CTaTeBl KNITUHKLQERVMMYHOTb MOTYXHUN IMMY/bC
MIKPOXBWM/IbOBOTO BUMPOMIHKOBAHHSA. \

- He kopuctymTtecb MOBINBHUM Tenedo JIMBO WKOAMTL Ballomy
3/J0POB HO | CTBOPHOE HE3PYUHOCTI IHLLMM. Te/1ePOHOM 3a KEPMOM.
ONPOMIHEHHA MO3KY MIKPOXBMIAMY MO)K@\




/ I
- \‘ ./
WHAT SHOULD PARENTS AND TEACHERS KNOW? /
O BAPTO 3HATV BATbKAM TA TTEAATOIAM?
4 \

The later the child begins to use a cell phone the better. Parents and children should under-

stand that a cell phone is not a cool toy, but a communication option for really important situation
only.

Buy your child a cell phone with minimal SAR, equipped with earpieces and handsfree and
teach him/her to use it. While the child is using a cell phone without earpieces or activated hands-
free, his/her sensitive brain is exposed to microwaves from minimal distance. This could have
unpredictable consequences for physical and mental health of the child, maybe not immediately,
out in his/her adulthood. Never before child’s brain has been exposed to microwaves as intensive-

Y.

HuM Mi3HIWe AMTMHA MOYHE akKTMBHO KOPWUCTYBATMCb MODIIBHUM TeNed®OHOM, TUM Kpalle. |
OaTbkM | ANTUHA MakOTb YCBIZOMJIKOBATH, LLO MOBIIbHWI TeNepOH — LIe HE KpyTa Irpallka, a 3aci6
3B'A3KY Ha BMMNAA0OK KPaMHbO! HEOOXIAHOCTI | TITbKM.

MOOBINbHNIA TENEPOH AUTUHK MaE OyTU 3 MIHIMa/IbHMM 3HaudyeHHAM SAR, 060B'A3KOBO
OCHALLEHMN HaBYLUHMKaMW Ta TyYHUM 3B'A3KOM. KOpWCTyBaHHA MODOIIBHUM Tene@oHOM Oe3
HaBYUWHMKIB UM TYYHOTO 3B A3KY MPW3BOANTL A0 OMNPOMIHEHHA AUTAYOTO BKPAM BPA3/IMBOIO MO3KY
MikpoxBuaamuM. Lle moxe matm cami HenepeabauyBaHi HEraTMBHI HaCAiakM An4 OI3UUYHOINO Ta
NCUXIYHOIO 340POB'A AUTUHM (AK HE Yy AWUTUHCTBI, TO Y 3PINOMY Bill). ALXe We HIKOAW paHIle B
ICTOpII  AHOACTBA  AUTAYMM  MO30K HEe MiAAaBaBCA TakoOMy MaCOBAHOMY MIKPOXBUABOBOMY
OMPOMIHEHHI, AK 3apa3.




CONCLUSIONS / 3AKIFOYHE C/IOBO

[t's important to realize, that humanity has entered the era of wireless technologies. And it’s a
‘one way ticket”. Wireless technologies provide much more opportunities for communication than
wired technologies do. But it's important to start this new era without unexpected healtnh problems
of entire human generation over the world due to chronic overexposure to microwaves. That is
why the matter we would like to emphasize in conclusion is as follows. Now you know a lot about
the risks of microwave overexposure and could protect yourself by following the rather simple
approaches. So, let's use all these bright opportunities of wireless technologies with minimal risks
to our health.

JI'OACTBO BCTYMWAO Yy HOBY epy - epy 6e34pOoTOBMX TEXHOOrM. I BOPOTTA Hasaz Hemae. 3a
CBOIMM MOXJIMBOCTAMM Lie He MAe Hi B AKe MOPIBHAHHA 3i CTapUMM «DOTOBUMU» TEXHOOTIAMY
3B'A3KYy. AJle BaX/IMBO, LOO LA TEXHONOTIYHA PEBOOLLIA HA MAAHETI MPOULLAAG LIIHOK AKOMOra
MEHLLIWX BTPAT, WOO He BMPOCAO LUife MOKOMIHHA MOJIOAI 3 OYKETOM HeOuikyBaHMX MaToAOriy
BHAC/IIAOK XPOHIYHOTO OMPOMIHEHHA MIKPOXBUAAMM. B  BXe 4yactkoBO  O6I3HaHI 3
NPOBAEMOIO, @ 3HaUMTb O3DPOEHI 3HAHHAMM | MOXeTe ybe3neunTn cebe Bid 3aMBUX PU3MKIB, AKI
HECYTb Yy CODI Taki MOTYXHi 3 TEXHIYHOI TOYKM 30pY, aNe Le Taki HeAOCKOHaal 3 TOYKM 30pY
blonorivHOT be3nekun, cydacHi 6e3ap0ToBI TEXHOMOTII.
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