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Lyon, 24-31 2011
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b, [ARC Monographs on the Carcinogenic Risk to Humans, ‘n’nlu.me 102: Nﬂn—lﬂmrin—g Rndmn:rn Pm u :

Badiofrequency Elcctromagnetic Fields [incl. mobile telephones, microwaves and radar]
IARC, Lyon, France, 24-31 May 2011
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IARC( BN AT #ER]) AOFRDIATE
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BNRIEEREFEEE(Glioma)

1.  2R—hE(F7—7)*:
O HAR): 1982~1995%
O &BR: EQTEEAESONERIEORELEIFSEATIIEELFG!.

2. {Ef-*RREHZ (#IHAOY 314 ) **
O B8R: RRE-ARAAC, HFEEEREREIEREMICOLTIS,
BN 6L\,
O [F<EFHAOPIEEINEFRBOMERRENMEL \CEGENS, T—X2-7
71L—213. FHBOACHORHRT R EFIRRUE.

x Schuz J, Jacobsen R, Olsen JH, Boice JD Jr, McLaughlin JK, Johansen C. Cellular
telephone use and cancer risk: update of a nationwide Danish cohort, J Nat/
Cancer Inst 2006: 98: 1707-13.

X X

1. Muscat JE, Malkin MG, Thompson S, et al. Handheld cellular telephone use and risk
of brain cancer, JAMA 2000: 284: 3001-07.

2. Inskip PD, Tarone RE, Hatch EE, et al. Cellular-telephone use and brain tumors, N
Engl JMed2001: 344: 79- 86.

3. Auvinen A, Hietanen M, Luukkonen R, Koskela RS. Brain tumors and salivary gland
cancers among cellular telephone users. Epidemiology 2002: 13: 356-59.
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A manie A CPEREE (Gl ioma)

1. A2—k>M7(The INTERPHONE study)*:
O fEfil-HEEE: S TEERS / FFEMEOA-ZEL(0R)F0.81(95%
Cl: 0.70-0.94)
O 5?8333)#?& mEaf( > 164085MH))ICHV VT, ORIF1.40(95%Cl: 1.03 -

2. RI—TAHARNZ2—ILBH*:
O fE 17']1 S;fﬂ' lﬂli: 150 EoiRwREEERE /IHEMEO0RIF].3 (95%
O {#BII#FBT mEaf(>200065R))ICHL 1T, ORIFI.2 (95%Cl. 20-5.1)

O INHOHBRIF. R17R*O)0]EEMHZTELICIFHERR TE \Hi, RFIFSEEHER
REOERAAFRZRIEL TS,
*RATR: BRUNOZEICSF DR
x Cardis E, Armstrong BK, Bowman JD, et al. Risk of brain tumours in relation to
estimated RF dose from mobile phones—results from five Interphone countries.
Occup Env Med 201 1: published online June 9D0I1:10.1136/0emed-2011-100155.
xx Hardell L, Carlberg M, Hansson Mild K. Pooled analysis of case-control studies on

malignant brain tumours and the use of mobile and cordless phones including living
and deceased subjects. Int J Onco/2011: 38: 1465-14
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Eﬁﬁﬁﬁﬁ EEZIBAE (acoustic neuroma)

12—k MZE (The INTERPHONE study)*:

O 7 A—2ORREBEEFREOEN (BERRNSASEICEY. BERMSE
of (> 1640K5R) IC&HITOGH. EpEIHEOBREGMBMIN) Z2FLTINS,

2. R7x—THAROZ—ILDH :
O7NA—TOBREFEBFRIL. RIFFEEERSOEHEBIENEMC TS,

3. BAOREFHZ xx :
O RFERERACRAICHVT, FHEBEEOBINETFL TS,

O 182073k EoibsEnsm (5SH 1 5Fa0) =ORI3=Z.74 (95%CI: 1.18-1.85)
[ O 1B2073 M EoilsaismE (:2#i55FR) : ORIF3.08 (95%Cl: 1.47-7.4]1)
O 18203k TFoidsERE - ﬁ%’&ﬁﬂ‘&ﬁﬁﬂi@ﬂ‘mﬂn SN,

O GEMIEKRIF 71 A—2ICLEARDPG N, LidORFHAGRISIENPEIBEE RFEEEERE
Q%ﬂ;}%ﬂé‘]gg%ﬂﬁbt“éo CEL. BERECRFREERORMEEIC. BENGR
FHiA o

X Cardis E, Armstrong BK, Bowman JD, et al. Risk of brain tumours in relation 1o estimated RF dose from mobile phones—
results from five Interphone countries, Occup Env Med 2011: published online June 9. D0I:10.1136/0emed-2011-
100155,

%% Hardell L, Carlberg M, Hansson Mild K. Pooled analysis of case-control studies on malignant brain fumours and the use of
mobile and cordless phones including living and deceased subjects. Inf J Onco/2011: 38: 1465-14.

xxx Sato Y, AKiba S, Kubo 0, Yamaguchi N. A case-case study of mobile phone use and acoustic neuroma risk in Japan,
Bioelectromagnetics 2011: 32: 85-93.
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BHfERE (meningioma), H FI2AEE (parotid-gland fumours),
B{& (leukemia), ] 3>-/xf& (Lymphoma), €O {ROIRREIC D\ )
TR BEBEREREORRBZRZ TIEMS 19 Th
SCHIECE.

BRNORFIF<EE[HER. BME. > NiE. BoR&lE
(uveal melanoma)di & U'tRH (testis) A, Fl(breast)hiA. Bib
(lung)hiA. RE(SKINNDAICOUTE. AiLkENORR(IFZE
i, REAFGE) ICFL, RFF<EECORRBEFRETIIC
F AR THH IEFIERUE.

sl AR THhaHEFHIELE.
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NI TORFHMAGERZHESIDE. —50 5
HER ZHEMEOBERELT, 7—X77
IL—"213.

RREBYSEIN (Limited evidence in humans) | &F
@mure.

G, T—XT77IL—208ANX L R—N 513,
RIFRATO. ENICHEHIRMAMOGEAG "A1
@ (insufficient) ) THHIEONBRELHINIE.
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1. b2 R02FRBIF<BICFSDIRNMAMATIF, (Rl

1¥F: 61 )RFIFSEICSFDRNDAZTIEMIFRANASN
AN

. ROAULSEiERBVCHZEY, (BRHE214: EHEI101%)r=
SI—a—720C—aETILEAL ISHE (BRE ] 4
fEH171%)Tl3, RFIF<ENRNDAZIBINT HE\H—LE
SENISERAS NG\,

. B eMRNAMZ (Co-carcinogenesis studies) TlF. 614t
(PB4 :f224E) . 445 (ENU, MX, BPEOIER)*ICHIT
KROANBMHAREINTHL., 1—XL77IL—21FRFIFL
BERDAORREGRZRTFI DIENEUIE.

« ENU: N-ethylnitrosourea

« MX: 3-chloro-4-(dichloro methy)-5-hydroxy-2(5H)-furanone
« BP: benzo(a)pyrene
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CNFCOXRIMMARNERZREI DE.
[EHOBRNSBL\ENO, —EROESHIRN
AUIRO TRIEER [FROAOGENELTER
HoN, 1—F771L—2(3. "FRERIGEM
(Limited evidence in experimental
animals EFHMAUEE.
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RIAKORTARUV 0 RIREHE

7TIL—Z1 : ROAEDD D

(Carcinogenic to humans)

ErNORDNAKZETFI TR
mhih3HmBICAI S

TIL—22A : KRESSRNAMUNDD

(Probably carcinogenic to humans )

EkANORDA YL FIEERISIR
ENTH 3N, BMANORNAK
ICHLTHRENS SIHEIC
HAL'S

7IL—228B : EFhADNHINELNTG
A
(Possibly Carcinogenic 1o humans )

EkAORDA Mt FIEERNER
ENTHL, BMERTORNMA
HICH L TTHRGIEMMEIIAE
ICHVS

FIL—23 : RHAYEPRTEE)
(Unclassifiable as to carcinogenicity
t+0 humans )

ErANORN AR TS ERDF
TRTHLU,. BMMERTORNMA
IS U TE TR NN R

19 A
TFIL—24 : FESSHENDAMKIFG) ENRUBNMNEERICHI\TRNA
(  Probably not carcinogenic +to|MHE(\J & &RIES Difinhid
humans ) Sin2ICHBID
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~|ARCORF BligiR AN A M —53 S 5F i ~

EROEFHAFSFUERBRININORDNAMZEIC
VT, ENENRRENGER | EFFMEUE. HHia
MR EO XN=_ROLELTON GEHR TEH)
C. X7 7IL—20RFRHA S S5
IF.

[ 4 IL — 2 2 B(Possibly carcinogenic to
humans | (RDIAYDHINELNGL)) ERE
UIE.

0. COHMBRIFKBEONT—X77I1L—
2R NR—FURFENEENTHD.
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~IARCICGDHRNAMEONRIRE

€0 X157~

PR CHSFTOFMEROML9IT70%E]

7IL—72 1:®hAENDDHD TILD—ILERT, BR18, RENRIB, MIBLIFS, TEEM AR (21280, KIEHA.
IR (iR&E 100~400nm), R REd S REIHRE, TANRN2
2R8). AR 7L6RUNRE7LIESM. 77508F3235. RAB2, KILL
TILTER, T+—BILI 28R, ~ 11700IFL 37, BIMKRIER.
i HRiEE

[&5t 113 #&]

7IL—2 ZA:KRESRNDAMNDS | T7IILTIR3I8, BiEIAES™. B V2TR, BRNIZL% . RABIENTE.
239U, THRS700IFLY 31, ARG EQRTA 2RBEAOZERNTO

Rl & [S5F 66 1]
71L—72 2B:ROAKENDDINELN | £, Eih, 71*/112-, 2—E—39. R, XFILKRSRIESM. 700KILL, i
o4\ BRAIRER. T'NIPT-7 4R, BRREHR (71 YLRAARENS

OEO 2L )6E [&5t 285 2]

7IL—2 3: ANAMERRTEGL | FRI5, iS5, BERRES, 2751, [ib, 8#ib, 71>, &R, 27
&R, KRR U K RIESH. BREESN. G& [85t 505 7]

7IL—72 4: KRESRNAERBGI) h205724640 [1#]

(2014472 H Bi7E)
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~|ARCOHMICRT AKX b~

—EROE FHIA TRt MR ER NS NICHHIERR (Fh R
HE‘ IEthiZhiE) OE, I5IC, —sROEMZ (Rl
<E)THEINERNHDAOME. ENENICOLITIZ. IA
RCOZLOGHIZERNZALCETATHS.
IARCORNAEEF@IF, HD<FTEN(ENTIFGI! )
BEOATH D, COCERRLUINGL, RS2 = T—33
OGN T, BATIKCENERZTHD.
RmmaN it RRICAR (—iz8)) ICG-ICIRTE, L5LO)
RNAMICNAT, KiGHELTE, RHANUNOBREZE
[CNNCTE, SSHGDHAENDICENELBETZS.
BlsBEXEICRT 5:RBIFLFRF TR LTSN G-
N, %20 hE/OGmROPTRBEG>TIIE, #
FEF M2 1THICH. (FRREOREZEAC A FiAn
FHORBUHMACHELGHNIFGSGLIETZS.
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~IARC RFE//757T3|RAXINIE

ENREOMRMARK IRNEA] )~

1. Fu-Rong Tian, Takehisa Nakahara, Kanako Wake, Masao Taki and Junji
Miyakoshi: Exposure to 2.45GHz electromagnetic fields induces hsp70 at a high
SAR of more than 20 W/Kg, but not at a lower SAR of 5W/Kg, in human glioma
M054 cells. International Journal of Radiation Biology, 78, 433-440 (2002) *

2. Junji MivaKoshi, Masami Yoshida, Yoshiaki Tarusawa, Toshio Nojima, Kanako Wake
and Masao TaKi: Effects of High-Frequency Electromagnetic Fields on DNA
Strand Breaks Using Comet Assay Method. Electrical Engineering in Japan, 141,
9-15 (2002)

3. Junji Miyakoshi, Masami Yoshida, Yoshiaki Tarusawa, Toshio Nojima, Kanako Wake
and Masao TakKi: Effects of High-Frequency Electromagnetic Fields on DNA
Strand Breaks Using Comet Assay Method. Electrical Engineering in Japan, 141,
9-15 (2002)x

4. Shin Koyama, Takehisa Nakahara, Kanako Wake, Masao Taki, Yasuhito Isozumi and
Junji MiyaKoshi: Effects of High Frequency Electromagnetic Fields on
Micronucleus Formation in CHO-K] Cells, Mutation Research, 541, 81-89
(2003)

5. Shin Koyama, Yasuhito Isozumi, Yukihisa Suzuki, Masao Taki and Junji Miyakoshi:
Effects of 245 GHz electromagnetic fields with a wide range of SARs on
micronucleus formation in CHO-K1 cells. The Scientific World Journal, 4, 229-
40 (2004) «

Y T5E - EEHIRRHIAHEET AROMARKR
e Research Institute for Sustainable Humanosphere, Kyoto University




~IARC RFE//757CT3|RAXINE

ENREOMRMARK IRN€AZ) ~

6. Yoshiki Komatsubara, Hideki Hirose, Tomonori SaKurai, Shin Koyama, YuKihisa
Suzuki, Masao TakKi, Junji MiyaKoshi: Effect of high-frequency
electromagnetic fields with a wide range of SARs on chromosomal
aberrations in murine m58S cells, Mutation Research, 587, 114-119 (2005) %

7. Hideki Hirose, N. Sakuma, N, Kaji, T. Suhara, Masaru Sekijima, Toshio Nojima
and Junji MiyaKoshi: Phosphorylation and gene expression of p53 are not
affected in human cells exposed to 21425 GHz band CW or W-CDMA
modulated radiation allocated 10 mobile radio base stations,
Bioelectromagnetics, 27, 494-504 (2006)

8. Jin Wang, Shin Koyama, Yoshiki Komatubara, Yukihisa Suzuki, Masao Taki and
Junji MiyaKoshi: Effect of a 2450 MHz high-frequency electromagnetic field
with a wide range of SARs on the induction of heat-shock proteins in A172
cells, Bioelectromagnetics,27, 479-486 (2006) *

9. N. Sakuma, Yoshiki Komatsubara, Hiroshi Takeda, Hideki Hirose, Masaru
Sekijima, Toshio Nojima and Junji Miyakoshi: DNA Strand Breaks Are Not
Induced in Human Cells Exposed to 2.1425 GHz Band CW and W-CDMA
Modulated Radiofrequency Fields Allocated to Mobile Radio Base Stations.
Bioelectromagnetics, 27 ,51-57 (2006)
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ENREOMRMARK IRN€A3) ~

10. Shin Koyama, Yoshio Takashima, Tomonori Sakurai, YuKihisa Suzuki, Masao TaKi
and Junji Miyvakoshi: Effects of 2.45 GHz Electromagnetic Fields with a Wide
Range of SARs on Bacterial and HPRT Gene Mutations. Journal of Radiation
Research, 48, 69-175 (2007)x

11. Shin Koyama, Yoshio Takashima, Tomonori Sakurai, YuKihisa Suzuki, Masao Taki,
Junji Mivakoshi: Effects of 2.45 GHz electromagnetic fields with a wide range
of SARs on bacterial and HPRT gene mutations, Journal of Radiation Research,
48, 69-15 (2007)«

12. Masaru Sekijima, Hiroshi Takeda, Katsuaki Yasunaga, Sakuma N, Hideki Hirose,
Toshio Nojima, Junji Miyakoshi: 2-GHz band CW and W-CDMA modulated
radiofrequency fields have no significant effect on cell proliferation and
gene expression profile in human cells, J Radiat Res (ToKyo). 2010:
51(3):277-84. Epub 2010 Mar 9.

13. Tomonori Sakurai, Tomoko KiyoKawa, Eijirou Narita, Yukihisa Suzuki, Masao
Taki and Junji MiyaKoshi: Analysis of gene expression in a human-derived
glial cell line exposed 1o 2.45 GHz continuous radiofrequency electromagnetic
fields. Journal of Radiation Research, (ToKyo) 52:185-192 2011.x
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BiG  VEAZEE. DNASH(HHR), RBHRE. &
B<E BRHXA REER

ma EFEMEEEFEAR: 2 r~213-2C,
5 <'=‘ RE/ILES > :DNAIBISEI: X154 ),
RIS, RN

B2 RAT0O, RIGTRIR(HSP, proto-
oncogenes), 7 tTILInE. EicT5h
RS (Z2DFAZINR, N9 RNI72NX77R ).,
ROS(reactive oxygen species), fiiin

Rins14
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1. E~BRAER: ARMBM*X(GERPBL ), fklEhs,
TEIANA. RE. BM{A. FIR,
L>Z, b, fRfio&

2. 'ibELENERMIR: PENOLRZ—(CHO)AKROHRE
(CHO-K1)XBh(V-79), 277
M3k B miw#R,. =v~ak=1—0
sI&

3. €0fth: Aiz@, 1—RhgE
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1. 800~2.000MHz

2. 2450MHz
3. 7.000~9.000MHz=

HMAFARELG>TIDIRBRIRABFEALE
(~99% )I&. 800~2.000MHzdi&U
2ZA50MHzT»-»1E. 1TT100MHz&
9.000MHzZTENEN 143 D@ InE

BRI SNd-IC.
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BIZBHEICOVT, BLORNT+28ETIFHDH. —5B
ORI EEERL, 550 5N EUE., B2, BIRERIC
T3 EENG0 1 EUTE.

RIZHEREIC OV TS, RIGSHICLENIBSEHE ML, RN
T17. " T+72RICIEREN DL, SEONEEEZRDS
BRZIANT, A1 nigEEn EUTE,

BIGF. RLINNHR., A7 TFIVGEICOVTIE, RPT+2
T—RERZFI DT R BRABEE L, 1550 6 &ELTE.
2FL, ERORDAICEAS I DIAN=_—RLELT, :HBAF D
ICiF, 1R THd.

0. IERMIF<ERHETORMIERIL RN, HhE{EEED
EAORZEDTIF 550 iEin &L,

x MRWZEOHAETIS. SENELT, D38l \(Strong), 2 thi2FE (Moderate), 3550 \(Weak),

@130L (No eidence)IC9 RIS,
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1. 5 EEICAIVSNTI\SAERES (100
MHz~2GHz)&&U. 2.45GHzICRIUTIS.
A (KX100%) OEinsEEISiEELTS
HZENRXAREIN, EANIFEIRIEICH
VT, EO0IFEAEIFTRNTA2ThHD.

2. IERGESHZIEIEECISHZTIS, RiEhibe.
AL R KNOVRIRTGE, —BRICH\Tla
HRMROREFHHDD, BEOSIVHBIREE
CHEDHSNTIF VL),

3. FERIC¥HTEAREE A (A2 PRIEIR,
BaEARE)ClI3. IREIFAT, Wit ES
[SHRAT IS\,
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~fifAbRIC I DS 1RORR~

. WRRBEELT, BAIF<E (X107 ~SXER) ) OKER

Ni3<, BLAILTEHIF<EZ( 106~ B8 ) Ol
NEFNnS.
HEEEENRERGRARNMEATINSTTIVLRBET
(ERINIEERSFTOMARLGEDERANTPGL, IRT1E
HEPOMZEICIAT, i AZTBRINEES
ZD,

IBIRELUTIFRDAMICEAS I DRIGHHANERNSL,
EERERIIEREL TIF, LUA. DNALLFMOHABRSEEERE
(REHEHEEL)22—F LS ﬁﬂnﬂﬁQZEﬁfJ‘
al\EEZXD.

HBIRIBICHL T, O RUEFIAN SIS, &£
R AO—IREL T, NS OMRM7ENHERENSESFN
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