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International Agency for Research on Cancer

¢7XN, World Health
E;é’f\'” Organization

e
"4

IARC Monographs on the Evaluation of Carcinogenic Risks to Humans

Volume 102: Non-lonizing Radiation, Part I1: Radiofrequency
Electromagnetic Fields [includes mobile telephones, microwaves, and radar]
Lyon, May, 24-31 2011

BEDATHERRS (IARC) AOENORDAMEFIE/ 7557

#B102%: FERRERHE (Partll):
<Mk ( Radiofrequency) B>

201148582480 ~318 (J3> ., 752 R)
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TARC Monographs on the Carcinogenic Risk to Humans, Volume 102: Non-lonizing Radiation, P-lll:
Radiofrequency Elcctromagnetic Fields [incl. mobile telephones, microwaves und radar]
1ARC, Lyon, France, 24-31 May 2011

Members

Bruce Armstrong (Australia) Lennart Hardell (Sweden)

Malcolm Sim (Australia) Maria Blettner (Germany)

_ Clemens Dasenbrock (Germany) Meike Mevissen (Switzerland)
Luc Verschaeve (Belgium)
Etienne Degrave (Belgaium) Tomoyuki Shirai (Japan) Simon Mann (United Kingdom)

Junji Miyakoshi (Japan)

James McNamee (Canada) Jonanthan M. Samet (USA) (Overall Chair)
Jack Siemiatycki (Canada) Nam Kim (Korea) Carl F. Blackman (USA)
Jukka Juutilainen (Finland) Stanislaw Szmigielski (Poland) Peter D. Inskip (USA)

Dariusz Leszczynski (Finland) David L. McCormick (USA)
Y lgor Y. Belyaev (Slovak Republic) Ronald Melnick (USA)
Christopher J. Portier (USA)

Elisabeth Cardis (Spain) David B. Richardson (USA)
Martin R66sli (USA)
Vijayalaxmi (USA)
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~REMEOF M (€n1) ~
MEBEERAEMEHE (Gl ioma)

1. A 58—k EEERBFZE (The INTERPHONE study):

O fEHl—FBEHRTOEEERRE: HKEEH (> 16408F/) (ZH VT, ORIE1.40
(95%CI; 1.03—1.89)

2. XOT—TAFEDT—/L5 -
O EH-HBEHARTOFEHARR: REH(>20008F[E)(2HLVT, ORIES.2
(95%CI; 2.0—5.1)

~@FHMEOF A (¥02) ~
RERE(EH IR IBAE (acoustic neuroma)

1. 423 —FKR> 8% (The INTERPHONE study):
OJ)A—<DHRLIZZFREHRDIER GEFHRMNRZRASEIZEY.,
BEERFEIRERH (> 16400/ [CEWLVTO A, EAEREOFELZEM ZRLTLVS,
2. RAVT—TUBMRDT—ILoH:
OJVA—<DHERLIZFERL, REHERFEAEOEMAZHRENEMLTILS,
3. BARDERHZ:
OHFERMFALAMIZEL T, EREREOIFMZERLTIVS,

© ChoDFERIE, NAT7R*DAREEESEZICIEHIRTELUOA, RFIESEREMIER
E0RRERERELTNS,
¥ INATR: BRUSNDEZEICLDHHE
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BEORAE (meningioma), H'FIRAEME (parotid-gland tumours),
BI# (leukemia), 1] > /<BE (Lymphoma), € O)HQIEMEIC D¢\ TIF.
MEREEBEORRRBEBRETIING 19 THhdEHEMUE.

IERNGRFF<BERER. pms. ] > KiE BoORGBHE (uveal
melanoma) &k & Ui (festis) DA, FlL(breast)DA, Bb(lung) DA, B
R (sKiNDMAICL\TE, BHiEiRNBRR(IF<BFD RBAFGE) IC
&, RFR<BEORRBEETIICIF 192 THH IEHEUE.

[ A0 THHEHERUE.
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CNFTORFHARBREESISE. —80 IR
HER ZHHABEBOBRELT, M—X277
IL—"21%,

' RRFEAYEESD (Limited evidence in humans) | &EF
murE.
R, T—XTT7IL—208ANL Y R—h5F,
ENERASRDAKNNERE "1 4
(insufficient) ] THHENBREILINE.
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WA RMAMZE (Co-carcinogenesis studies) TlF, 6
th  (BRiEAf : BHE205) . 4H(ENU, MX, BPEOES) IC &
VNTROIBAENIMBEXINTHL, T7—X>77IL—213RF
F<BERDNAOORARBEZERFI SIENELE.

« ENU: N-ethylnitrosourea
o« MX: 3-chloro-4-(dichloro methy)-5-hydroxy-2(5H)-furanone
- BP: benzo(a)pyrene

“NFTOXRMMMIZAOBREREI>E, BHEORE
ROSBLIEON0), —ROMSHRNMAHARO R
R BROAGIERELTRNSN, T1—XFLT77IL—
21%. TEREMYEEM(Limited evidence in experimental
animals; EFMALE.
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RIEZEYE (EM. 019, ENER. BM#Ia. > 272 a
PRI, RRBALGE) . RABER. RRRAE. RfaTRR
(RNA, 21k77) . I3 HE. BIERML R, TR
3R, HERTN. MiXRERIPI(BBB)G ., HBRARK
EZWMELE. —HOIBRKXT Bt EFIBERNMKDTO
O, M1—F77IL—208807ELT, TRHHBAX
NZROICOUTIF, BBUEERM (Weak mechanistic
evidence) | ELTEHALE.
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RDAKORRRU L6 D REE

TiL—21 : RDAYNHD ERNNORDAYETITRGIERD
(Carcinogenic +o humans) HDBBICALD
TILl—22A : FRESRDAYDDD ENNORDAYETILERNSREDN
(Probably carcinogenic +o humans ) THhdNH, BMANORDAKICHLT
+ RGN D DRICHIND
ZIL—22B : RhAYDHDIDEULNG ERNAORDAMERIIEMHIREDN
(3] Cohll, IMMERTORDAKICHL
(Possibly Carcinogenic 10 humans ) CTHRGIEERNME BRICAI\D
TiIL—23 : ROAHERATEG( ENNORDAYETFTIERITF+2
(Unclassifiable as to carcinogenicity Thill, IMERTORNDAKICHL
+0 humans ) CTETRGIEHRDELVGSICAID
TIL—24 : RESSRDAEIFG)) ERRUIMERICHI\NTRMNAEND

(Probably not carcinogenic 1o humans )

E|I\C TG DIEMN K DB
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ERORFHARSURRIMMORDANR
20T, €NEN "RRIEMEEN, EFML
E. MlRMAGED 'XN=ZZALELTOR
VIEEMR) €EBNT, T—F77IL—"200RF

RO A SIS,
' 47 |L — 2 2 B(Possibly carcinogenic to

humans; (ROAY¥NRHDIDELNGI)) &
REVE.

R, COFMBRIEEFIASROANT—X77
IL—2XR—FURTHENEETOTH S.
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ROAKORMRU PRI

BEFAMER (10141

TIL—21 :RDOAUDHD
(Carcinogenic o humans)

RBRERHR. RIHMR(100~400nm), PRARZM,. NRI2LHKF
UNRE726LE8M. RILLTILTFER, KIRNRE.

N”/;SL”A RIMREA\EBRTRS 2.
(&R 120
FIL—22A: KFESHRDAED DD T2ULTER, . X
(Probably carcinogenic o humans ) YRILEKRARMRETFIL. RBEEE7z=0L.
| PR2H3F» GE&
(D82

7I1L—22B: ROAYNHDIDELNG
(3]
(Possibly Carcinogenic o humans )

SEERIRELF)ER. BRIk RF) RER. PrPILFER. AF
2. 2LA4%. 200KRILL,. 2/ 21472, XiL
7737, XFILKREBN. 214821432 C. 7x/RILE

2—IL. RIRATP M0y GE
[(EsD31 1M
TIL—23: ROAUERRTEG!) HER HER EERERER. TPOFI24%>
(Unclassifiable as to carcinogenicity | D, KR LeEL .
+o humans ) SPHRO. BT, TFL BEEAFIL. 7x/7—IL.
MLI> FL> GE
[fhE 25001
T IL—24 : BEHSRDAHRBEL) N205220(F+100KH)
(Probably not carcinogenic 1o
humans ) (16
(20195 1R5BRE)
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National Institute of Environmental Health Sciences
Yous Ermsrorerrraertt. Yoo Healtf,

rhinosAAanar re s i g o)

High Exposure to Radio Frequency Radiation Associated Withh Cancer
Rats

News Release

FOR IMMEDIATE RELEASE Contact: ¥irginia SGuidry imoitonvicginioguidny @ik o),

Thursday, November 1, 2018, 10:00 a.m. EDT NIEHS
219-541-1993

MNational Toxicology Program releases final reports on rat and mouse studies
of radio freguency radiation like that used in 2G and 3G cell phone
technologies

The MNational Toxicology Program (NTP) concluded there is clear Audio Recording of Telephone Press

evidence that male rats exposaed to high levels of radio frequency g‘jc:;';r;”;f N

radiation (RFR} like that used in 2G and 346G cell phones developed ’

cancerosus heart tumors, according to final reports released today. Transcript

There was also some evidence of tumors in the brain and adrenal CFnewves fnewsrooryreleases, 201 Bl/noverrbert A1 1201 Btranscript, 508 pdf.
gland of exposed male rats. For female rats, and male and females LEsRe

mice, the evidence was equivocal as to whether cancers observed = MNTE CellPhone Stude Fage 14

were associated with exposure to RFR. The final reports represent the hitosdinto nichs.nib.govir e sultsrorsasicslpfansssindex hitn)

consensus of NTP and a panel of external scientific experts who = Facr Shesr

FE e AR St AT S TR N ST R AT S Fi ports were issusd in (Fhealth materials,coll_phone radiofreguency _radiation_studies S508.¢

1181
= Cinal Rar Study Beport
(Attos: Srvmane. niehis. nif gov nto -
e LS 9s_508. 00
= Einal koyse Studye Beport
(AEEOs: s Niefs. N govnto -
e LS 9eS__S08. a0f)

February o=
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O BiRIF<E: CDMA, GSM, 1900MHz (27 R),
900MHz (5«IN)

© Ehil: b, 1R (RRIhT - 184,
S9I0m)

O I<BRhE 2RIF<E. 1. 15, 3, 6W/kg, 1092
ON/OFF (~9K5), ®8. 107:8M)
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EBR ~€01:EiEs~>
AR : F<RICF 1A ROF-NTHIOLTL S,

(GSMTIFF NTONF<EE. COMATIF6W /KgO)dt)
Pathology findings — Brain
Hyperplastic Brain Lesions in Male Rats

_ 0 W/kg 1.5W/kg 3.0W/kg 6.0W/kg 1.5W/kg 3.0W/kg 6.0 W/kg

e 0* 3 3 2 0 0 3
Al e (33%)  (33%)  (2.2%) £
e 0 2 3 1 2 0 2

Glial cell hyperplasia (2.2%)  (33%)  (1.1%)  (2.2%) (2.2%)

* Historical control incidence in NTP studies: 11/550 (2.0%), range 0-8%
* Significant SAR-dependent trend for CDMA exposures by poly-6 (p < 0.05)

Pathology findings — Brain
Hyperplastic Brain Lesions in Female Rats

_I GSM Modulation CDMA Modulation

_ OW/kg  1.5W/kg 3.0W/kg 6.0W/kg 1.5W/kg 3.0W/kg 6.0 W/kg
90 90 90 90 90 90 90

0 0 0 1 2 0 0
. . t
Malignant glioma (1.1%) (2.2%)

0 0 1 0 1 1 1
(1.1%) (1.1%)  (1.1%)  (1.1%)

Glial cell hyperplasia

* Historical control incidence in NTP studies: 2/340 (0.3%), range 0-2%
» No exposure-related change in the incidence of brain lesions in female rats

e Research Institute for Sustainable Humaneosphere, Kyoto University
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HBR ~€02-1:0R210/—2~>
© LBSarT>/—2: SARMTEE) ~ 6 /Kg)KC, AROF¥MCH VT, GSMCDMAEEIHIOLTHS. (i

W27 /—2: b RE RO, 5277 HI30HEE)
Pathology findings — Heart

Hyperplastic Heart Lesions in Male Rats
. ] GSM Modulation

S owke 15W/kg 3.0W/ke 6.0W/ke  1.5W/kg  3.0W/ke 6.0 W/kg
90 90 90 90 90 90 90

Schwannoma? 0* 2 ! > 2 3 ™
(2.2%) (1.1%) (5.5%) (2.2%) (3.3%) (6.6%)
. 0 1 0 0 0 0 3
Schwann cell hyperplasia (1.1%) (3.3%)

* Historical control incidence in NTP studies: 9/699 (1.3%), range 0-6%
* Significant SAR-dependent trend for GSM and CDMA exposures by poly-3 (p < 0.05)

* Significant different than controls poly-3 (p < 0.05) ) )
Pathology findings — Schwannomas

Schwannomas Observed in Male Rats

 lcontral | GSM Modulation CDMA Modulation

] owke 15W/kg 3.0W/kg 6.0W/kg 15W/kg 3.0W/kg 6.0 W/kg
90 %0 %0 %0 90 90 %0

(2.2%) (1.1%) (5.5%) (2.2%) (3.3%) (6.6%)
(3.3%) (1.1%) (4.4%) (2.2%) (2.2%) (1.1%) (2.2%)
(3.3%) (3.3%) (5.5%) (7.7%) (4.4%) (4.4%) (7.7%)

* Historical control incidence in NTP studies: 9/699 (1.3%), range 0-6%
* Significant SAR-dependent trend for GSM and CDMA exposures by poly-3 (p < 0.05)
™ Significant different than controls poly-3 (p < 0.05)
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1. BiRIF<BICFDETINCHIHSLRIEMORIEIC O\ \TIFBAEGIERDHD.
2. BiRIF<BICSFDEFvNo it DR SURIBOIERRIEC DL T AI5H0)
(some)RERDB-TE.

3. BiRIF<HBICFDIMZ- S UICHIN 2 7R ICHITDINAEORKEICIL\TIS, B
Bk’ (equivocal) EEATH T,

;.T\ National TOXiCOlOQY Program

Cell Phone Radio Frequency Radiation Studies

Cell phones are used by 95% of American adults.’
Given the large number of users, any harmful effects
associated with cell phone use could be a significant
public health concern.

Cell phones use radio frequency radiation (RFR) to
transmit signals. The U.5. Food and Drug Administration
(FDA) nominated RFR for study by the National
Toxicology Program (NTP), due to widespread human
exposure and limited information about the potential
health effects of long-term use of cell phones.
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GREZ0FIER (1990 R IRF~RE)O
BERERICHT>HIBIHZ >

‘BEAEQNHRBRN A E QRS EFMT SIER
(EGIEM)

RITH : REFRE. IMRHAcRk. DNASRiJIHR,
(Genotoxic) RRERLGE

FREENTE :  HIQ8HE. DNASR:. HIB’MAA.

(Non-genotoxic) BRIGF IR (1FICHSP), > 71 IL{nE,
TTRh—2R, RERELGE
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(FEH)

RinHE, FRGREETIC, —THRORXTRIENRE
RETFIWRERBHDTO0(HIC, RENELEELTAR
FLZRZ2KR77REN) . 3<IF, IFBPRGHTICH
VT, AT +2TH-E.

(IARCOE¥ili)

ROAXN=ROICOU\TIE. 580 EE¥a(Weak
mechanistic evidence) EFALEE.

(BRMSRASEO)

TFBNIRET T, DNARBESIESRIICERFFFER
SNGD, 2o RTFROSHGRENBEEICOIT
¥, REFTOECATR2LEEISCEIFTEGI),
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1. RE~S5FM

<NEFTOHR(RGF HMAARNE FEFEEL
ERIETOERZAIWEHAESASN S, @il
VRIERBORE (56VMPRBRRBLCE) HE
BRICABEINSCELCG NI, BICRDA
HAOEBEEHELT, KidDLENDS.

O CNFTOAXLGHRHRELG > TEE, 4GFTO
BRERFVICHKINTIF, TEZRXRT++7 (11D
D SDNAOBIERBEFNGI) GRMAMEAO
EROBERERILY D NDHD.
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2. 5~105M

O £#8 (Whole cellZHRE ULEMAN S, €NEHNIRNIFRIEGFLA
LABTISMMEEZSHSNDS.

O BHAOREERBAESELRLGL\N, DAOBEBERBRE (SFHETE:
$970%. 105EHETE : 960%) FLUXSHICKEIND I CEHFHRIND.
DUB, BRELTO, BLOAROBRICH\TORLER, RDAIC
AT, HEEHEKRR (PILYNA2—8. R—XYRGE) E6D
THH%H. T, CNHRROHMBNIRIGTFLAILORIBRITT REICE
DEFEAHN, BREEELTOMHR - RizFHADN,. HAEHKICHET
HIRBREAESGHEE LN SOEENHD. BICRALTIE, HEENIS0
2B {nE R N MiREERIPI(BBB) & BB TESNMTEGLINT, L
BXINTINVS., (AR, FLROT PRI AFBNDN, BEOELRKE

(PEOTKRBRIE) Bidbhil). ) RERHT, BROMEMROH
HREICTMASIDINT, 105FNU LEChHICRRRRINE "RiROBBBHEE
AORE) N'BIEG SDEETHD. € T, REELAT, 2a2AiC
I3, IPSHIBROMIINMERICOV\TENGLEILLETAEG L, EHEE
AEROMIR (RinF) ARICEATEZINRENBRSGITH S,

e ReSearch Institute for Sustainable Humanosphere, Kyoto University



3. 10~205FM)

OZIHEICA > TIHE, ERHEFOBARSTLI\HRE
NENTINS. REDSISICIOFEMRICOINT
TACIRE, CNFTHRRIPTH > ES<OMRO
REXN=ZLVERE ST IRMGTFEENR
NoE, iglRANEATIISTAEFREINS.
2F . EMORFHAVEIMERMAELLRLT,
HiaVRInFLARILOHMEAEH NI SITHL T
DEZASHND. HIROTAEELTE, RRNMI
NSEREMAS LTI SRGEFNOERORBGE,
SFHUBEOR EFANRASNITH S5,

e Research Institute for Sustainable Humanosphere, Kyoto University s




<RERROESLRFMDICHITSHIE (RET)
HAROD—R2v2> (FEH)

F 1990FMERE ©  RE~5FH 55~1051 105~205
SXGHz
. _ ; o = a1 & FIAIL
e (S, FIAn) | ol TE T IALY) | g (o
thRjEik (¥100kHz) : 100kHz)

(ta??)
rARikBEd | ONA OntA OhtA OnthA
RRaEG | ORMGEHHEHER OB B LR OfEEitikE O Tt
L REFERE. KR, RBFERE, MK | ORMGHUSR O L ViR

DNASRE)E. iR, DNASRt])HR, REERN, M| (?21)
RABKRGE RBERGE RE. DNASRtR, ORFENRMEIART
REERGE R o]AE R n
OFFRH AR OF 2} c gui ] FRRINIPSHiEAO
#BaxeTE. DNASKL. HilMTE, DNAS | OJERBIESSR FARNFBEAR
#BERRAR. X, #BERMERA, #iBaRiE, DNASR.| EHELGD
BinFRIN (FFICHSP), BinFRR (FIC #HBRmAA.
ST +NLfmE. TR HSP), > 7tI1L BaFRR (FIC
=22, REREGL fxiE, THR~—2 HSP), 27+ ILix&,
R RERGE TRh—2>R, RE
REG &
OIEPxz%&T1+7R | ONKRKEBICHMSI SR
QRN AL faF N\ OEEHIR
OHRIKRICRST SN
a3 O EHR
{
OiPsiiiianFif

e Research Institute for Sustainable Humanosphere, Kyoto University s




—#H UV REBEFIRRTICH T SEMMARORATS—

o BMMARE (JCHz~X 1]k, TIANILY)
(A : BROBSHEKROBERIE)

o NAXLABVEMEL CPHRAERTEOE
BRIRTER

LRORBREREE. CRFTICITHNECESE
BEFMMADN PG <, S0 &5 RIIEERN
NEBRRCTAREGSICIE, BERICHERT S
HAMEENERTH S.

e ReSearch Institute for Sustainable Humanosphere, Kyoto University




—ERFANEORRNSH—

o RARGSESHMGRRRE - IROHKRED
U, REEEICAY SRFMACERTH S
M, @UVRIRRBORMIE. RFHAOM
RCTRBGI\DEBTASND.

o ERHEFICHINT, ENY / LRITDREIC
ERL., SHICRIRIEF<BFHBTRMETIT
AdcENS, #ild - BT FLAILTOMA
HED, FURMEORIFMZERETIDE
BASHND.

e ReSearch Institute for Sustainable Humanosphere, Kyoto University s




o CNFTORARKRNGMT, REREEMR M
SORBCAORRICERGERERFL T
BERBRICSIL,

o |IARCORNAHEIFHAT, RENEBEBIIITIER
FT 1« 2HRICINTIEF, BREROLEHT
HdN, CNDSHIERIN SRF-EHCOMA M
RORECGREELG S,

o BRRHAWE (A¥N) ICOVTIIEF, #HFEIHE
B0\, ERZERRADIALDNSORBEET
Hd. /MR (FTRRMSOLEIR) O]k
HEBRNT, ERGAICOITE, BRRMERM
FORKRMAT 1 DORETHBIEBTAHND.

e ReSearch Institute for Sustainable Humanosphere, Kyoto University






	スライド番号 1
	スライド番号 2
	～生活の中のいろいろな電磁環境～
	スライド番号 4
	スライド番号 5
	スライド番号 6
	スライド番号 7
	スライド番号 8
	スライド番号 9
	スライド番号 10
	スライド番号 11
	スライド番号 12
	スライド番号 13
	スライド番号 14
	スライド番号 15
	～高周波電波の健康影響への危惧～
	スライド番号 17
	スライド番号 18
	スライド番号 19
	スライド番号 20
	スライド番号 21
	スライド番号 22
	スライド番号 23
	スライド番号 24
	スライド番号 25
	スライド番号 26
	スライド番号 27
	スライド番号 28
	スライド番号 29
	スライド番号 30
	スライド番号 31
	スライド番号 32
	スライド番号 33
	スライド番号 34
	スライド番号 35
	スライド番号 36
	スライド番号 37
	スライド番号 38
	スライド番号 39
	スライド番号 40
	スライド番号 41
	スライド番号 42
	スライド番号 43
	スライド番号 44

