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Summary

U.S. National Institute of Health (NIH) conducted toxicological and carcinogenesis studies
in rats and mice exposed to whole-body radiofrequency radiation (RFR) used by cell phones

in the U.S., under the National Toxicology Program (NTP).

In the NTP study, male and female mice were exposed to 1900 MHz GSM and CDMA
modulated RFR at 0, 2.5, 5 and 10 W/kg of whole-body averaged specific absorption rate
(SAR), and male and female rats were exposed to 900 MHz GSM and CDMA at 0, 1.5, 3 and

6 W/kg. Incidents of both neoplastic and nonneoplastic lesions were analyzed.

The draft Technical Reports of the NTP study were published in February 2, 2018. Public
peer review meeting for the draft Technical Reports was convened in March 26-28, 2018.
After receiving the results of discussion at the meeting, NIH published the final Technical
Reports in November 2018. As the incidents of malignant schwannoma in the heart of male
rats exposed to GSM and CDMA were significantly increased, it was concluded as “clear
evidence of carcinogenic activity”. There were also non-significant increase of malignant

glioma in male rats and it was concluded as “some evidence of carcinogenic activity”.

The discussion group on safety of radio wave was convened by the Ministry of Internal
Affairs and Communications (MIC) to discuss whether or not the validation study of the
NTP study should be done, how to validate if needed, and how to contribute international

risk analysis on safety of radio wave, with utilizing research resources in Japan.

After reviewing and analyzing the results of the NTP study, the discussion group

recognized that there were some questionable point to be confirmed, and concluded that

internationally collaborated validation study should be conducted and also recognized that

joint research project with Korea would be feasible. More detailed discussion, mentioned

below, is needed for conducting such collaborated study:

> Exposure level: Whole body averaged SAR at 4 W/kg (confirmed)

> Frequency/waveform: 900 MHz/CDMA (confirmed)

» Exposure protocol: 10 min on/10 min off, 18hours/day, initiated in utero on gestation
day 5 for 2 years (104 weeks) after delivery (confirmed)

» Exposure apparatus: Custom-made reverberation chamber, identical in both countries
(Adopting RC proposed by Korean ETRI: details to be discussed)

> Arrangement of cages, stirrers and antennae in the RC (details to be discussed)



A\

Measurement of core body temperature during exposure: Pilot study needed (details to
be discussed)
Material of cage: Polycarbonate (confirmed)
Animal spicies: Harlan SD rat, male only (confirmed, how to obtain needed number
(75) with the same birthday for each group: details to be discussed)
Groups: Exposure, sham exposure, cage control, thermal control (how to provide
thermal load (equivalent to induce core body temperature rise > 1 deg C: Exposure to
infrared? High ambient temperature? Continuous exposure at 4 W/kg?): details to be
discussed)
Number of animals per group: 70 for 2-year + 5 for 14-week interim evaluation (genetic
toxicology, by Comet assay and micronuclei assay) (confirmed)
Measurement of feed/water intake (confirmed: what kind of feed to be provided
(dedicated feed for Harlan SD imported from USA?): details to be discussed)
Target organs for pathological evaluation: Based on OECD Guidelines (confirmed)
Selection of contracted research institute: Compliance to GLP necessary (confirmed)
Establishing International Steering Committee: Consists of researchers from
Korea/Japan and international scientific community on safety of radio wave
Candidates (to be discussed):

Prof. Alexander Lerchl (Jacobs University Bremen, Germany)

Prof. M. H. Repacholi (Visiting professor, University of Roma La Sapienza; former

coordinator, WHO International EMF Project)

Dr. Emilie van Deventer (Leader, WHO International EMF Project)

Dr Eric van Rongen (Chair, ICNIRP)

Prof. Vijayalaxmi (University of Texas Health Science Center, USA)

Prof. Joe Wiart (Telecom Paristech, France)

Dr. Michael Wyde (National Institute of Environment and Health Sciences, USA:

Principle investigator of the NTP study)
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6 NTP Technical Report on the toxicology and carcinogenic studies in Hsd:Sprague Dawley SD Rats
exposed to whole-body radio frequency radiation at a frequency (900 MHz) and modulations (GSM and
CDMA) used by cell phones. November 2018. NTP TR 595.

https://www.niehs.nih.gov/ntp-temp/tr595 508.pdf

7 NTP Technical Report on the toxicology and carcinogenic studies in B6C3F1/N mie exposed to
whole-body radio frequency radiation at a frequency (1,900 MHz) and modulations (GSM and CDMA)
used by cell phones. November 2018. NTP TR 596. https://www.niehs.nih.gov/ntp-temp/tr596 508.pdf
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®T 5, X< FEICEE LZEEBIIRB D ONR o Tz, B~ A TIL, =25 Wkg ® GSM LU=
10 W/kg @ CDMA X< BOHEEORES T, KR EFAXIREEL D R o7, MetiaE
=Xl

7w MZOWTIE, GSM KU CDMA oz FRicxt L, 0, 3, 6, 9 W/kg © SAR T, #F
BRZ > M 10EAMER 6 HH2ND 7T AR, (77 v M aRAM (£ 1~21 HH) 1£5HH
S, BEFLIE 28 AR (A% 21~49 HH) 1< ELE (K12H]),

1TiR6 BB $#% 188 £#% 2188 £% 4908
1 iR o ! #3.¢ !
HZE BEL

28 HREID
HAE®IFKE

1 SYMZDLTOH 28 HEDHIEHHAE DX

REAIEE

ZDOfEHR. 9W/kg © SAR T, RHRM OMFOARKE, JEEF OO, fFDOEFROET
(GSM D Z) | SR K ORI O BEER D RE L 5H- (> 17C) 2338 b7z, 6W/ikg @ SAR T,
LI T OfF O, HAERIT < BHIM 28 C 72O OREIERE, EIRT OREROK

HEA (<10 R@EHLbLNT,

(3) 2 FRIDBERUENSAMERR (IVR)

¥ U AIZHOWTIE, 28 AMOHEIEMEMEOMKRIZESE, GSM k' CDMA @ﬁ‘ﬁﬂ“éﬂﬁﬁ

Wkt L. 0,2.5,5,10 W/kg THERES 105 PC%, 5 Bl DR 2 EMIE<TE Lz, @IE &

Y. Z2HOEMITHT HIEL BEBEORESIO ERETH D 10 Wikg ZH\\ 72, 14 LE@EF'FEﬁ
é%ﬂifx BRED D MERES 10 TS &, MR, e EE, MERHE, FHEGEORE, OO
ICEBED DMERES 5 TTIC D& | BEFEMERAE (MET v & A RMEKTO/NMIER O, =
Ay T A IEEE., WS DK, IFE. B fERO /AL 100 {72 5 N 150 fE T DNA
15 (DNA 71 V%) OFHf) % 3FhE L7,

R I, BEMED T < EERE O IR E ixf%’%iéz H FTdh o7z, CDMA 1T < FFITIRHE &

N5 MK EB O AT 2o T, BasEED AT R EPHE L WD xRS
ST, B EIIE OB R0 T,
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INET A Tk, EOEL BEREOMEREZ & FRIMERO/IMEAL O T AL I INEGR O B L
Iinotz, 2 Ay N7 w4 Tlik, CDMA IZ< BEOBEOREEAREIC, #IX< #EETO DNA
BEOHREZR¥EM, 725N SAR O¥NNHE S B E R EIMER 23580 & iv7z, GSM T < #&#E
DOHED R EIZ, 10 W/kg 13 < SBHETO DNA BEOA F /2, 72 5 NS SAR OB L
O H B e EIME R 23580 STz, CDMA (X< R OMED A ifEkIz, #%1X < #RECTO DNA 15
DFBR¥EMNBFRD BiT=23, SAR OHANTAE S A B R¥EIMERNIIR O o7z (T
tH P<0.025) (X2%MH),

A Male Mouse Frontal Cortex B Male Mouse Frontal Cortex Female Mouse Leukocytes
20 20 8
< Trend P < 0.001 e Trend P < 0.001
z z g 61 P<0.020 P<0024 P <0018
8 15 P < 0.001 Q 15 8
T . T =
fu P <0.001 = &
2 10 o e 10 : 4 .
c Pe0.014 "}' c P <0.001 < . .
é 5 . —% . g 5 ® 3 2 E % =5
eer L i . R B TS
ol oeyee 7 . . ol seyee o : 0
] 25 5.0 10.0 0 25 5.0 10.0 0 25 5.0 10.0
CDMA (W/kg) GSM (W/kg) CDMA (W/kg)

K2 TYHRICETHHREEEM (14 58B8) TOAAYRTvEADEER
Z :CDOMA [E<EHDHDRIERE., hR :GSM IIEHDOHDFERE.
£ :CDMA [E<EEE DIt 0 B mBk

2 I OMFFE TR, STHRBE L B LT, GSM 5 Wikg (X< BEHEDHED EAFR PN A EIZE N -
Too MDOIT< BHOEFRITREL LTHBHLRI%ETH o7, (T BEHEOFEEEIL, M
Wi 2z U TR L RS Th - 72,

KA BR P RO A T, B ORRMERIE, PIRE, £ 72 13BN MEME AR BRI O 56 A 2703 | GSM
5 Wikg KO8 10 W/kg IX< BEETE Do 7203, HFHICHEE ClX e o7z, L, EMERHEE
FAMEERIEIZ >V T ifiaﬁﬁﬁﬁﬁ ﬁm%’%éaﬁ@ G A 2 TNz, il s SR & 72 1%
e (B8 OFBARIZ, GSM IE< BHEOBETORRE R EOMIMEM 23O iz, B
VOSIEDFEARN, MEOETDIEL F Eifm< GSM 2.5 Wikg & O* 5 Wikg 1£ < ##., CDMA
2.5 Wkg I BHECHRBICE Do 7o, FEERARIBEIC A S 2% & i LT, GSM/CDMA
IO BEECTOIM Y S EORAERNMEN- 72, GSM Zil O ER B ~D X< #
B L T\ D & A7 SN D IEEBIER A 1L » 72, HEEORAEERN, CDMA 5 Wikg 1£<
BREOETHEICRE 72, CDMA ZFROHEHEFHFER ~DIX BICHAEL TV D LA
D HENEGHEIR R L 72 Dr o T2,

~ U AZBT DGR EZICONWTOERFERA2 £ 1I1TRT,
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K1 YVRBTZ2E5MDEERVENAEREORR BEERE)

GSM [ owkg [25Wikg | 5Wikg [ 10wikg | EBRistBEX1
1
BEH [ 90 | 8 | 90 | 90 |
RE
= , - 2/589 (0.3+0.7% . %@
EMERME ARk E 1 0 5 3 5 0-29)
IRMENE. AE. F=& 1 1 5 4 5/589 (0.8+1.0% . &&
BRIk EE B 0-2%)
fi
= 84/589 ( 14.3+5.4% .
fifa.~ =8 X BRiE 13 13 18 16 45 8.24%)
g 66/589 (11.0+4.4% .
fifa =& X Rz 13 12 16 18 45 B 4-200)
il [EXREET- . 142/589 (24.0+5.3%.
B (&) 23 24 32 3| g8 16-34%)
[
BREH [ 90 | 90 | 90 | 90 |
LTOEH
|~ . . 89/590 ( 16.0+8.3% .
EBHEU B 2 13 9 6 45 B 2-360)
CDMA [ owkg [25wWikg | 5Wikg | 10wikg | EBEmxBEEX1
1
BREH [ 90 | 8 | 90 | 90 |
FFF ik
. 308/589(51.9+
FF 8 e AR R 52 66 55 62 10.3%. 5 34-70%)
= 164/589(27.6+8.3%.
R #ll R f2 i 28 18 25 31 S5 16-42%6)

- . 19/589 (3.0+2.2%. #
FF2FiE 6 6 16 7 B 0-7%)
FT#ERa AR A2 . BT #ERE 7= 408/589 (68.8+8.6%.
. $1- (L5 E 08 0 69 > | 5 53-80%)
ffife [EIREF- . 142/589(24.0£5.3%.
B 23 24 32 3| g 16-34%)

[

BEH [ 90 | 8 | 90 | 90 |

LTOEH

B, IE 5 g* 6 5 89/590 ( 16.0+8.3% .

i 2-36%)

HEXREDHLIBYOHK

K1 BEEHMBEOT 23 BE 2 FROL2TONTP HRICETEIMBHETORESE

* HETHIIZH E (P<0.05)
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(4) 2 RO BERUENAEFE (SuR)

7w MZHOWTIX, 28 AMOHEMENFFEOMRIZESE, GSM KT CDMA D23 7
WZxfL. 0,1.5,3,6 Wkg T, #EUET v b~ 56 L% 7 HEL/IH, AEURMIRK X O IR 28 C T
I<E LT, 177 v FORERLIFIC . IZ<BEOMRIED T2, FEIF 35 #osH AR D = HEKE
% 3PL (B7FF105IL) ZMEIERICEIS T 7o, REOFRMEFAER 21 BFHRICELZH ZHEYLA
L, ZoOENS 2EMIESFTE L, 14 B OPRFHE T, SR HMERES 10 IEIc> X, 1
R, DREs R, FRDREL, AJHRE ORTE. 720 CICKRED HHERES 5 ILIC o> | BIRFHMER
B UMET v A  RILERTONEIEROFM, = Ay N7 & A - AIERE. WS, /M,
ffi. E I ER O 100 {872 5 N 150 fHl T DNA #2145 (DNA 7 1 V%) OFHl) % i L
7= (X 3&H),

TR =Xt =Xt
5HB 1HB 21HH

/—

2 %8

HE 220

FEHIE<E
HAERIICE

®3 SYMIDVTO 2 FRIDEERUVESAEHEOHEH

HEIREAG ClX, GSM & U CDMA X< @&#E T, HEDDIRO A DEMEOHIE DR AELROHET
T2V EFRARBO L, HEOATAIRE ORI 07 A =214 2 048R
E’éﬁﬂ %) SY A RAF N} 7,;0

INET A TR, EOIRK BREOMREIZ S ARMERO/IMEL O AEBE ITHINTFE D b
inote, Ay T vA TiE, CDMA (< BROBEOWER I, 6 Wkg T? DNA #HED
BEZREM, 725N SAR O E S A B ¥ IE 23580 H 7z, CDMA £ < B #E O
ORFFAREIC S, SAR QAN > B EZREMER AR O bhiz (W s P<0.025) (X4
ZH),
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Male Rat Hippocampus Male Rat Frontal Cortex

20+ P <0.019 30

Trend P < 0.014 [ Trend P < 0.004 L

154
201

10+

Mean % Tail DNA
°
™
°
* .

Mean % Tail DNA
°

101 S

0 15 3.0 60 0 15 30 6.0
CDMA (W/kg) CDMA (W/kg)

X4 SyMIBH2HEEFM(145B8) TOAAYRT L DFER
L COMA IFKEHDHEDBE . £ :COMA [F<EHDOHFORIEERE

2 FEROWFFETIE, MRBEOHED AFRN, 1ZIEETOIEL |BREL L THEITIE ) - 72
(X5 O 6 OFfRSIR), 75 B HLRE, AFRIRESERL Y bEHNS—ZA TR T LisD
Too WFIERE T RE Ot FREE D AAFERIE 28% T, Z AL LTI SECIImiZ i F A # U T
48% M5 68% Th o7z, IHEEOMMAFRIZEIT, MBMEEIT MR AE O & WO ERE IR X,
:ﬂmﬁwf%ibkkﬁ%M6%®m@%ﬁf@f GREND Y . T OFRAERNHED 3R
BECEN-o T, HBOMBEICR I 2EFRIT, 6 Wkg © CDMA (X< BREL 0 LA B ITEN
ST, MOETOIE BREEIIFAFEThHolo, WK TRES T, HEE 73O KRE~D P
F72 <, XK BICEE LR R BIERITERD b ho Tz,

i 1 e jomati ‘3“; V | 7 ' ’ .q%.%ﬁ—ﬁbﬁ-zh
I | %% | | 09 L 1 | dﬁ?ﬂ;@ =
i NP — Pty
e} A
|| | | |

lbﬁ{‘fg

=g
25

PROBABILITY OF SURVIVAL
o |
L]
PROBABILITY OF SURVIVAL

0.
FEMALE RATS

E %0 105 i e 15 30 a5 60 7 0 105 120
'WEEKS ON STUDY WEEKS ON STUDY

5 BEHRUY GSM (FKEHOTYMIEITHEFIR (L 1. A1)
W xfiER. O:1.5W/kg., A:3.0 W/kg. [0:6.0 W/kg
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FROBABILITY OF SURVIVAL

- 105 170

,
R Ay 4|
E
ey )
.- ;
£ gl A3
I o7
" o oF T
S
; L N -
PROBABILITY OF SURVIVAL
&

] . w0 ™
WEEKS ON STUDY WEEKS ON 5TUDY

6 xtHRE R U CDOMA [EKEH DI YMIH TLEFIER (L 1. & i)
W xfiER. O:1.5W/kg, A:3.0 W/kg., [0:6.0 W/kg

KRR B2 RS Tl ORI O RIS IE D R 203, CDMA 6 Wikg 1< BREDIET
AEIZEL, GSM LU CDMA [Z< BREOHETHEZR EAEmMAE D b7z, 3 Wikg &U 6
Wikg ® GSM (£ < BREOHEXL O, 72 5 ONZ 6 W/kg @ CDMA 1E< BREOHETIZ, A 0=E
OFFRE DI AR A RIZE D> 1o, BN RO BRIEE 72 3B EORBAEROHET ifxb\iﬂz‘»
GSM 3 W/kg (X< BREOHETRD bz, 2TO GSM XL B OMET, BISLIR L OB
O HEIEEPMEDNZE D> T2, CDMA 6 W/ikg 1£ < SBREDOHETIX, RISLAR EF OBk D % A4 %
WHBIZE P Te, MOBMEDOMRBIEO B ALOFE TIELW EAR, £ To GSM 1E< #&
B, CDMA 6 W/kg 1Z< BREOHE, CDMA 1.5 Wikg 1Z< BREOME TR D bz, BYEE-
XEMEOERIIEE (A5 OREROFETITRW EFER, £ To GSM (X< ZRE O

THRO LN, W FEE (A1) OREOREROAE R L5205 CDMA 3 Wikg 13X < SR
T, AETIERWVWERENRETO GSM X< BREOME TR HiLTz, HRBHIIE O pk o HEE
FEo EREmA, 2 To GSM X< #EfEOlE, CDMA 1.5 W/kg &K' 6 Wikg 1< BRED M,
CDMA 3 W/kg L6 Wikg 1E< BREOMETRD Hiiz, BIFHE OB GMRE (BRSO
R EEEOAE) OBREROFE R EFN, GSM 1.5W/kg O 3 Wkg 1X< BREOIE, 72
HNZ CDMA  1.5W/kg 1Z< BREOME TR Hiviz, BIBHE OBROBELOFE R LA
23, GSM 6 W/kg IX< BHEOME TR O DL, FEREOIREE 2 I13EE (55 OREROAE
72 578 GSM 1.5W/kg 1Z< BREOMET, AE TideW EF2 GSM 3 Wkg &1 6 Wikg 1£<

BEREORETR D bivTe, FRIE C MO OFARN, 2 ToO GSM IZ BHEOHMTHE
o T, FFAEOIRIE £ 7 1B IEO R AROAE TlE e B2, CDMA 3 W/kg 1£< #
BEORETRRO BTz, 1B VEMESTIEEAE O BENEE O TR 23, GSM K& U CDMA (£ < @O

TR b,

F v MTEBIT BIEEME LK OFEREMFRZIC O TOERFEREE . GSM 1T #BIZOWTIEE 2.
CDMA IZ oW TIEFE 3 IZFNFIRT,
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K2 GSMIFEDIYMNIEITS 2 FRIDEURUVENAEHAEDOHER BT - FESERE)

GSM [ owkg [15Wikg | 3wikg | 6wWikg | EBRixtBEX1
K

DV

BREH 90 90 90 90

N . 2/240 (1.0£1.2% . &8

EMomiZmiE 0 2 1 5 0-2%)
FIZ R DB A 0 1[1.0] 0 2[2.0]
A0 EMSDAE 54 [1.1] | 62[1.5] | 72*[1.9] | 74**[1.8]
IR
BREH 90 90 90 90
2/240 (0.6+1.1% . #i

R 2 2 2 6 3 = 0-206)
Y 0 0 1 0 0/240(0%)

. 2/240 (0.6+1.1% . &8
PREFT- (LR 2 2 7 3 = 0-206)
R DB AR 5[1.2] 13[1.6] | 11[1.9] | 11[2.4]
724
BREH 90 90 90 90

i 7 2/190 (1.3+2.3% . &
EHomiZBiE 0 3 3 2 0-4%)

B R O 38 7S B 0 2 [2.0] 3[3.0] 1[4.0]

, e s 3/190 (1.7+2.1% . &0
B 1 OO SR el I 75 1 3 3 3 B 0-4%%)
EMoBEAMEES 0 0 1 0
BHEIXTEMSOEH
WRES 1 3 4 3
FEMLH D DB S AL 1[1.0] 0 1[1.0] 0
TEMK
BREH 90 90 90 90

47/239 (19.8+7.5% .
Y 17 28 26 26 45 10-28%)
BIEHE
BREH 88 90 89 87

, . . 36/238 (15.8+6.5% .
B nEEMiaE 10 23 25 14 455 10-249%)
EtnetimiEiE 1 1 4 0
B, BEFEFLEIES . . 45/238 (20.1+7.1% .
21 D18 & H 3 1B 11 24 28 Y] g5m 13-28%)
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K2 GSMIFKEDIYMNIEITS 2 FRIDEURUVENAEAEDOHER BT - FESHERE)

(=)

GSM [ owkg [15Wikg | 3wikg | 6wWikg | EBRixtBEX1
K
HE
BREH 90 89 86 85
B iE 5 14 10 11 /ﬁ%%gﬂ% - #
e 8 15 10 5 %23_%;)2)'214'4%* i
IRIEE T (LS 13 27 19 16 %642_ 1( 6102')1*6'0% .
FDMDIEIEZIEFE
BREH 90 90 90 90
B HEEITIE B 881[3.7] | 89[3.2] | 90[2.9] | 89[2.6]
I
D g
BREH 90 90 90 90
EMomiEEE 0 0 2 0 0/239
HIZ MR 0B R K 0 0 0 0
ADEMDHE 4[1.0] 9[1.1] | 14*[1.1] [ 15*[1.2]
BIEHE
BREH 86 90 90 90
B AR 13[1.5] | 19[1.2] | 14[1.4] | 25*[1.8]
2 TDES
BREH 90 90 90 90

P . . 89/590 (16.0+8.3% .
EM)oNE 2 13 9 6 45 2-36%)
ZTDMDIEEEHERE
BREH 90 88 90 88
FRAR C HIBAD B | 28 [2.3] | 49**[1.6] | 45**[1.8] | 43**[1.7]

TR EEMREICODVTIIREDH LMD, EEEHEREICOVWTIIRAER[EEE
DFEH]

X1 BROABEOT 2L BE2EBOETO NTP AEIZHITHIBEETORER

* ook AESHRNIZEE (* P < 0.05, ** P < 0.01)
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&3 COMAFKEDIYMIETH 2 FRMDOEMRUVESAMRRORER EBMHE - FESERE)

CDMA [ owkg [25Wikg | 5Wikg [ 10wikg | EBRistBEX1
K
Ry
BREH 90 90 90 90
= . . 2/240 (1.0+1.2% . #i
EBHEO MR HIE 0 2 3 6 0-2%)
MR 0E R K 0 0 0 3
A0 EMOHE 54[1.1] | 45[1.2] | 62[1.3] | 74*[1.7]
V4
BREH 90 90 90 90
= - 2/190 (1.3+2.3% . &&
EOHZRBE 0 0 0 3 B 0-4%)
B 0BT 0 2 [1.5] 0 2 [2.5]
TEME
BREH 89 90 90 90
. 47/239 (19.8+7.5% .
IR iE 17 25 34 13 455 10-28%)
Vid/
BREH 90 90 89 88
1/240 (0.5+1.0% . &3
FF % A AR FE 0 2 4 0 B 0-206)
T # e i fE 0 0 1 1 0/240
o 1/240 (0.5£1.0% . #
FrimpapRIE £ - LS 0 2 4 1 B 0-2%)
I BR
BREH 90 90 90 85
L R DB R Rk 5 11 9 15*%
E i
BREH 90 90 90 87
B ETETE 88[3.7] | 90[3.3] | 90[3.0] | 86[2.3]
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&3 COMAFKEDIYMIETH 2 FRMDOEMRUVESAMRRORER EBMHE - FESERE)

(#5xE)

CDMA [ owkg [25Wikg | 5Wikg [ 10wikg | EBRastBEX1
[
D
BEH 90 90 90 90
EHEomEmE 0 2 0 2 0/239
FHIZE AT DB A 0 1 1 1
A0 ESD A 4[1.0] 7 [1.0] 9 [1.0] 9[1.0]
A
BEH 90 90 90 90

i 2 1/190 (0.74#1.2% . #8
EEDmHERBE 0 3 0 0 0-20%)
FHIE B A B S 0 0 1[2.0] 1[2.0]
FIEREE
BEH 86 89 87 88

N 4/235 (1.8+2.9% . &8
Rt 0B E e 1 7 3 4 0-6%)

. 2/235 (1.0+2.0% . #i
EBEEOBEMRRE 0 2 1 0 0-4%)
B EMHFLIIES 1 g+ 5 4 6/235 (2.8+4.8% . &
BopatiaE B 0-10%)
L2TDIERE

P . 89/590 ( 16.0+8.3% .
EMVUNE 2 9 6 6 45 2-36%)

T—RE BEMERECOVTEREDHLIBMDOH. FESEREICOVTEIRER[EEE

DF 1]

X1 BEFRAUXMBEOT 2. BE2FRDETO NTP HEICE TAABHTORAER
* xx SESHEIIZHEE (* P < 0.05, ** P < 0.01)
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3.3.2 NIEHS O#EHE

NIEHS I3 E & & RIRFIC A H L2 BhER R 8T, RO L H 1T RTn 5,

INTP X, 2G [GSM] KO 3G [CDMA] ##HEE CHWHILTWD b O L [FIERDER O
BWLUUIZIE B LTZIET v NI, DSAMEODIRIEE 2 35E L7z & 9 B2 FELN B 5 |
ERERMT T T X< BE LMD v M ORAORIB COEBEOM O OFE MG o T- T~ b
72%0\ M%@v‘?x IOWNWTIE, BIEINTERANRE /EZi<E§kF‘a§J@LTb\Zo?J>k 9 DFIE
IR TH -T2, ZORKHREEIL, NTP, 225NN, 2 HIZAESNEZREERZOHEOD
3 HICRMFREZ L E 2— L7k %@ﬂ%ﬁﬁﬁwﬂxw@%ﬁ%ﬁ%?é%wf%éJ

8 National Institute of Environmental and Health Sciences. News Release. November 1, 2018. High
Exposure to Radio Frequency Radiation Associated With Cancer in Male Rats.
https://www.niehs.nih.gov/news/newsroom/releases/2018/novemberl/index.cfm
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3.4 NTP HAEICEAT HAKRETOBEMAEE O EH KR

Iz

NTP W52 O EALMF 5% Dr. Michael Wyde 13, 2018 42 11 HIZ 7 7 > 2D )Y TRHEI L7
(BRI DI EICET 2 EE2—T 4 %— F2A (LLF. IGLORE 2018 &4 L9 ,) |
BT, [FMFZEOKEIZR T 5 FEMFZEFTEICOW T FO X 9 Ie8BE LT,

> HHY:

NTP #ZEIZB T 2 O X v v 72 LML, Zhz#dsr 2 &

m®% (R S R e LT D 2 L
BRICLDHEBEORA N = A LEMRAT 52 &

EIIT J:Zv?/I\BLU\?‘?X@HLJ’CO)DNAT%T%%&EMﬁ‘é &
B R—2AOFHOII 2= —2 g VHEHINOMRICEB NS, 1T BOAL F~—
H—HWESLTH I &

> T RIEK BEEORE

(NTP #f3z LRI U <) ITIS 23558 % 7% 5t

KV /NEWRIRFE O (48 10 [8)

4 HODKEH CHREE, 3 LL DI BRE) 200D 5 sk

GSM K Of CDMA 1< #&, 725 WNC 3G RN 4G $Hifr (B2 52550 /85 (ZFIH AT

Hb
FO/NHE D, TV EKRSTe (A= L) WFE

> HEROX ¥ v T EMED D

A LR EATH)

i A,
AR DN & Z D OFRRN WD EACITIBFIER 72 2 b U ALK & R
AR (B E T2 IME TR AICHR) OBENA 7 FERICHET 5 2
ENREFE LW

FEE S AU 8 51 o BE R
T OITENTER L < BOBRIE E 71T TRICE T 57002

KEPITA B U AOEINZ B L72ATEI O AL D 57> 2

BEEITERIICBEBIHBEINDN?

BRIN TV D% 8
mmxbvsz%/@m*

RO O T ARy (1TH), 158)

—H 0)%% ke IRES
EEEO R E
BE O TORISFIHBLOMUE (R L ASE MBS OFEL)
BUR TS - TR - BB M OV REAR R R ISk 2 IR B DA
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figas = & DR
i A
T DAE SR TH O . NTP AFZEICI T 5 e b iRIE 72 0 7 T 5 Ol k3
HERILZSBEDOA LN NERICRET HDLERH S
g« M OVRIE
PR S 7l B oo e R
LM B2 OV O A R B B 203 52288 X 4 2 D AT 20> 2
IO TIEED XK D BB RO LN ?
REIN TV DHFZE B
XL BHROLDED /RT A — 2 DR
O, M, Bl COBBTFHRIUCEIT 2 BRI X 2 2{LOFEHMm
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A A
JEBEEARAFME S O F T iR R A
2 < T omMKRME
TR S AT 51 0 B
E<BEOF Y/ FA7EAMOEZ (10 4H) IFEE~OIREIZXH L TED LD 22
AT NIRBHHN?
GSM & CDMA (I UEH# DT, W& DT —Z Zflhthbe s 2 LT T
D2
BRI N TV D588
Pex et /A7 AMOES (55,5 /7. 15 43,715 43, 20 43,20
. ) O
GSM K ' CDMA A ~DRIFFE< T E7IIR B &
BIIC X DB B T D2 OEE
A A
BT & 2 BT 2 B OYRIR S DR EL O F 5B
BN EW PO EEE DM DA =X LT THD ERBINTVD
fRiL S 7o Bl o B R
RIRFRET RIS T D 2 72 WHRERIC K » TRENELT 502
B O RIRRNE LBV OIEEN S & £ 2 E M ORIRZ KB L TV D702
REIN TV DI T
ERIX<SE L, Mo (BRI O) BIRIZ K DFREEOMA~DIX B ICBIES
NI % b3 D5t
K O FEERE & B TR O IETEENRE O (R IR 0O g i &
DNA & DOt R DR
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