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Microwave Radiant Sun Lamps,
and Heating, Visible
Radar Infrared Light
A= 3000 km 3 km 3m 3 mm 30 pm 300 nm 3A 0.3 pm
v=100Hz | 100kHz 100 MHz 100 GHz 10" Hz 10" Hz 10" Hz 10°' Hz.
E=04peV 0.4 neV 0.4 ucv 0.4 meV 0.04 eV 4eV 4 keV 4 MeV
. +
Vision Cosmic rays

Medical
X-Rays

AM
Radio

+ + L4
Power Cell Human
lines phones, body hcat

\ . Non- . .
50 — 60 1z ~1-2 GYz e e > lonizing > > > >

ionizing«—

(photo (molecular damage)
HHROO — . ]
! chemistry)

OCHOBHI)IG HanpaBﬂeHm I/ICCJICJIOBaHI/II/II

Extreme Low Frequency Mo6‘meHme Buanmblii
CBCT
BBICOKOBOJIBTHEIC JIMHUHU TeJIE(POHBI

UK 7/ Vd X-yun vy-nmydun

qaCTOTa, FI_I 1013 1015 1017 1019 1021 1028

JlmmHa
BOJIHBI, M

TerutoBbie 3 hekThI| loHn3anus MoaeKymn

@ Ipyu MOIIHOCTH > 1 MBT/cM?

NuayunpoBaHHbINA MyTareHes,

[ PeanbHOCTH HETepMUUYECKUX 3D (HEKTOB ] OJIb nipu mo3ax > 2Ip




DusuosornyecknedIpdexrnl
MOIIHBIX DM -U3JIyYeH il

Enuncrse yOJIMKaILMs B OTKPBITOM IeYaTH:
['udens ye 4T IM-H3TydeHUs B PE3yJIbTaTe
s : {TCHHBI PAIMOJIOKATOPA:
ITII9 - IOTHOCTH MOTOKA IHEPTUU
MBT/cMm?
[ - OLYUIEHHUE TEIUIA B )KUBOTE
Ha zamanme: _ AFUMIBIE,
SAR - Specific Absorption Rates [10 CJIC OOJTyICHUS
@T/ A Y, TOHKOTO KAIIIEYHUKA, IEPUTOHHT)
Teriofd HAY= 0,01 MB1/cm?

Cria6p] (711 OBITOBOM TEXHUKH). — |EE—

MpM Xp SAR=1-2 Bt/kr (EBpoma)




MeTa-aHaJIu3 PUCKOB AETCK(  Dddexr «winner's cursey -
XapakTepHasi 0COOCHHOCTh
IIMMMUACMHUOJIOTHUYCCKUX U

Relative Risk of Childhood Leukezs ACCOIIMAaTNBHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ
012 025 05

\ Wertheimer & Leeper (1979)

AllT9E0-1994 studies pooled

1995-1999 Studies

Very-high wire code (Linet et al, '97)

Measured average =04 uT (Linet et al, "97)

Calculated =0.145 pT before diagnosis (Tynes et al, '97)
Measured average =0.2 pT (Michaelis et al, '98)
Yery-high wire code (Petridou et al, "97)

I

I

:

|

:

:

i

|

! Very-high wire code at diagnosis (McBride et al, '99)
' Very-high wire code 2 yrs pre-diagnosis (McBride et al, '29)
| Measured average =027 uT (McBride et al, '99)

i Calculated =0.27 pT 2 yrs pre-diagnosis (M cBride et al, '99)
I

|

|

:

I

I

|

I

i

I

I

i

|

Calculated =027 uT life time (McBride et al, "09)
Personal monitor =20.27 pT (McBride et al, "99)

Interior measured average =0.15 uT (Green et al, '‘99a)
Externormeasured average .15 pT (Green et al, '99a)
Very-high wire code (Greenetal, '99a)

Personal monitor 20,15 T (Green et al, *99b)

Measured average =02 pT (Dockerty et al, "99)
Measured average =0.2 pT (UK Childhood C ancer, "99)
Lived within 300 m of transmission line [ Mizoue et al, '04)
Bom within 200 m of transmission line [(Draper et al, ‘05)
All1995-2005 studies pooled

(2);
i (20) +—4@H

P |

o

Less cancer More cancer @ )
¥han expected than expected » JEMoulder, ‘03




3akjaodenus xcnepToB no 3¢dexram ELF-EMF (2006)

“Blue Ribbon” Scientific Consensus Group Assessments of EMF, Health Effects and Exposure Guidelines

Scientific Group

Health
Endpoints
Considered

Overall Conclusions on Causal Role of
EMF

Guidelines
Proposed for
Gen. Public

F

Hwuskuii ypoBeHb
03a004EHHOCTH

Level of
Concern

American Cancer Society
(ACS)

American Conference of
Governmental Industrial
Hygienists (ACGIH)

éAmerican Industrial Hygiene
{Association (ATHA)

{American Medical Association |

(AMA)

gAmerican Physical Society
[(APS)

Australian Radiation Protection
and Nuclear Safety Agency
(ARPNSA)

British Columbia Center for
Disease Control (BCCDC)

British National Radiation
Protection Board (NRPB), now
Health Protection Agency
(HPA)

cancer

health

health

cancer /
health

cancer /
health
health

health

health

[EMF] not proven to cause cancer

there is insufficient information on human
responses and possible health effects of
magnetic fields in the frequency range of

1 Hz to 30 kHz to permit the establishment
of a TLV for ime-weighted exposures

éinsufficient evidence of human health risk
‘at EMF levels below ICNIRP guidelines

no scientifically documented health risk has
‘been associated with the usually occurring
élevels of electromagnetic fields

éthe conjecture relating cancer to power line
{fields has not been scientifically !
isubstantiated

no evidence that prolonged exposures to
weak EMF result in adverse health effects

evidence to date does not support the
assumption that adverse health effects from
exposure at current residential and
occupational levels pose a risk to human
health

recommend [CNIRP EMF limits; apparent
increased risk of childhood leukemia >4
mG, but weak evidence does not justify
causality; no evidence of other health effects

none

833 mG
(a)

10,000 mG
(b)

10,000 mG
| (b)

5,000 mG

4,200 mG

(2)
10,000 mG

(b)

4,200 mG
()

follow standards;
‘characterize
Lexposures,
‘education; research

teducation; lower
ifield designs;
‘awareness; research |

inone

minimize exposure;
research

follow standards;
research




INTERNATIONAL JOURNAL OF EPIDEMIOLOGY
A.M. Garci1a, A. Sisternas (2008)

Occupational exposure to extremely low frequency electric and magnetic fields and
Alzheimer disease: a

(a) Studies”

Sobel 95-series1{M) —
Sobel 95-series1{W) -
Sobel 95-series2{M) —
Sobel 95-series2(W) —
Sobel 95-series3(M) —
Sobel 95-series3(W)
Sobel 96(M) -

Sobel 96(W) -
Feychting 98(L1){(B) —
Feychting 98(L2)(B) —
Savitz 98(M) —
Graves 99(B) —
Noonan 02{M) _
Harmanci 03(B) |

meta-analysis

Combined -

OR (95% CI

0.7 (0.1-8.9)

I_10.2 (1.1-95.3)
2.7 (0.7-9.8)
3.5(1.3 9.6)
1.7(0.3-10.3)
3.7 (0.4-33.6)
4.9(13 7.9)
3.4 (0.8-16.0)
27 (0.9 7.8)
8.3 (1.1-62.7)
1.2 (1.0-1.4)
0.7 (0.3 1.9)
1.0 (0.7-1.5)
4.0 (1.0 158)

OR o oieq’ 2:03 (95%CI 1.38-3.00)

Heterogeneity test 0.004; =58%

10

Odds ratios

100




KaHueporeHnes y 1a00paTopHbIX )KUBOTHBIX NIPH
xpoHu4yeckoMm Bo3aencreuu ELF-EMF
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[ CoBpeMeHHBIE Db EKTOB HET

ZKWIBIC ITOMCIIICHUSA l'IpI/I HpeBBIHICHI/II/I

(doHa Ha 5 MOPSIAKOB )
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MeTa-aHaau3 ONacHOCTEN, CBA3AHHBIX C
HUCII0JIb30BAHUEM MOOMJILHBIX TeJ1e(pOHOB

Mobile Phone Use and Risk of Tumors: A Meta-Analysis
Seung-Kwon Myung et al. Journal of Clinical Oncology (2009)

3 465 myOnukanpii oToOpaHbl 23 KCclieI0BaHMs THIIA Case-control:
12 344 6onbHBIX (OMYX0JIM MO3Ta) U 25 572 310pOBBIX

CyliecTBeHHAss HEOJTHOPOIHOCTh IAHHBIX:
8 pabOT — HEOOBIIOM 3HAYMMBIN OTPHULIATEIIBHBIN 3P PEKT
15 paboT — HEOOIBIION 3HAYNMBIN MOJIOKUTEIIBHBIN (IPOTEKTUBHBIN) 3(D(DHEKT

OO01umii 6ajsaHc Mo BceM padboTaMm:
boJibHBIE, UCTIONB3YIOIINE MOOMIIBHBIE TENE(P)OHBI, TPOTHB
3JI0POBBIX. HE HCTIOJB3VIONNE MOOUIbHBIC Tene(hOHBI
OR=0.9{ Hespumslii npusHak-koH(payHaep?  |apiMu dpPexTamMu
Hampumep, corpiaibHasi akTUBHO CTh

JIIUTEIbHOE ¥ aKTHUBH _.s30BaHKre MOOMILHBIX TenedoHoB (0oiee 10 ner):

13 pa6o%dﬁnoﬁ 3HAYMMBbIH OTPULIATEIIbHBIN 3D HEKT
OR=1.18(95%CI1=1.04-1.34)




I'eHernueckue 3pdexrsl IM-nosen

ITocenamii 0630p: Genotoxic effects of radiofrequency electromagnetic fields
H.W. Ruediger (2009)

MeTonst:
0 Muxkposiapa
O AOGepparuu XxpomMocom
O Kowmetsl (bopes saep)
O TpanckpunTomuka (reHbI pEeryJIsIiy aronTo3a,
KJICTOYHOTO IMUKJIa ¥ OKCHIaTHBHOTO OTBETA)

101 my6mukaius mo resotTokcumanoctu RF-EMF invivo u in vitro:
49 — cnaOblii FeHOTOKCUYECKUM A(PeKT
42 — HeT 10CTOBEPHBIX A(P(DHEKTOB.

8 — RF-EMF ycunuBaet 3¢ (heKThI Ipyrux
(bU3NYECKUX U XUMHYECKUX T€HOTOKCHKAHTOB



I'eneTudeckue 3pPexrsl npu AMP-o0caeqoBaHusIX

Biological Effects and Safety in Magnetic Resonance Imaging
V. Hartwig, G. Giovannetti et al. (2009)

YpPOBEHb MUKPOSIEP Y TTALMEHTOB T0ciie AMP-ckanupoBanus
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3aKJI0YeHHue

O Tlopaxkaromiee neiicTBIE MOIIHBIX HEHOHU3HP YIOMKX DM -TI0JIeH
CBSI3aHO C TEIUIOBBIMU 3 PekTamu

L KanmeporenHnoe neicTBrE HU3KO- U BEICOKOYACTOTHBIX DM-10Jieii He TJoKa3aHO

U OrcyrcrBue kaHIeporeHHBIX 3P ()EKTOB yKa3bIBa€T HA HU3KYIO BEPOSTHOCTh
00HapYyKEHUSI 3aMETHOTO MyTareHHOI0 BO3ACUCTBHS HEHOHU3UPYIOMUX DM -1osei
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