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Examination of the Effect of a 50—Hz Electromagnetic Field at 500 uT on Parameters
Related With the Cardiovascular System in Rats

ZX: Front. Public Health
A XA} Yemao Zhang, Lijuan Li, Xingfa Liu, Lijian Ding, Xiong Wu, Jin Wang, Mengying He

Huiying Hou, Guoran Ruan, Jinsheng Lai and Chen Chen

“Front Public Health”ol| HZH =S

A Sot US| s0| UHSHEAM AP |EE ddste B2 H7[EA A (Tt
drrdgol 2 HOlE JHMeLt, MA[Eo &2 250| o|dEct 5435 57t
- Hlo|2=

o| Zx{o| MA}7|EH2 X ZF (< 300 Hz),
0x108),

oto| 3 2 mp3)(300x10')e| 371X HEZ &

n

I-IXlJlII-OI odolco“ [Hsl_[- |;Hl=H=!o

Higo| ol PE oo ZHS UED Yoni wx| AF o ofxlE
AT s

—

- 19994 AH|= 2| HAFZIEZ 1950H

Al FE 1958H7IX| o|= 571 7[®f 132t 8903l M7|
U SAKE ez e iEet AUES ZASIUS

) S A& Extremely Low Frequency): HIREd} 22 A=A A=
Hz o]s} Zuj4
1&HHigh Frequency): £41-8418 Fuppo] YA 02X 9] 3~30Mke] Futs S T
3) oto] A2} (microwave): 1~300GHz7}x]o|al mr&to] ImmojlA] 1m7tX]|Q1 A A}7|1to]
Sl 297 o8&, E4°

=
o 2oy, &4l AREIAAL TV
A & Ao e Fact 92

bzt jedolm, 300

)

Sh

oo

_2_



gl
o0

Bl

i

51

NIH X|&of 2t =

al
=

=|
=

gt ARRIVE X|

SX|oi o

!
LHo

—

<0

0
ol

- 8% 420l2] 3

- =532 MXPZ|& =

ol =&

20A1ZF &S¢F 500 uT-50 Hz ™ AH7|

23 £ 2°C/50+5%

AC-
=

LA

A
=

il d!

=
110

KIr

-

ol
o

| 4xoich 7|=

<]

— Softron BP—98A A|AHIM| <

o Hematoxylin-Eosin4 (HE) &AH

1
ol

=T

g

ok

.

1 _.A=._
0

ofu

| 4xoich 7| =

)

— Softron BP-98A A|AHlof 2]

xr
jifd|

Tor
ar
il

oK

oo
K

Ol

—r
1o

Soiof 4

4

Y
=

14 ZIEIEHE 2E

o, 2 3

stz 5Ha| ¢

ol

I
IH

i

==

o

Al

- P<0.05= SAX ®7o|ldE8 LtEt=

4) Hematoxylin—Eosin(3]|u0tEA & -0j| @

Aol 22 Ak

5) ¢

2H(Western Blot): ©HlAl Alo]o] Eo]

AEH =2
— v =2



0 500uT-50Hz ™AL7|Eof =

w .A_I v ‘Iﬂ ol
o IH 3 - a R o
I iy R i O] TR A
i w , N T OB o+ g
- =3 ~ J
ol +< — 0 0 N o] o ap
Kl I .mm ﬁ <+ ® B ol Tl = 7o+ £
© L — — o
I o I R
= m_”_ = 0 Y _ o L | - or (SR —
%0 < < — H S <k o H0 3 o - T
~ M rH o =N — = ol ol ol ol — kKO & OB
K T il [N ) A ) CH | O = W
o <+ L i ol Kook K K K i o o I
N i ] o RS HOH A ! ok K
T KK = %0 o3 P RORORR N ok T
Sy B R @ % K |84 n K B OB& or S
i LH 5B D '3 I K K K K o 5 o <
= kORI Ul r — = " R E ™ T xDog ™
o Kl - _ 20 3 O s = K K K K Kir o X0 gp
o K A o g S ol - o oo = R
il - ey O_=._ O = = = B A_I =0 ol © _!_.._ o
w0 < H N . lo 5 Bl < B
— sl = %0 e Y I 1 R B i ¢35 2
— KA K = < o — K] ol o wrgr ~ o
T O ROl ok 3 N oK KK [ A W 'Y
o 3 ) .J.ﬁ ol - . ) T O T o K Lm_w_ B O W
l < o 2 op M 2 M < @m O A W H N ey PE
. W g ol | — : = A
ol - RIOo ol U K0 wi_ %o g KB
g <0 o% = g~ m o K zu
1+ ol — kS N O K ok a_u@m% w
H o K «u i) % Kk iy ol of 4 BL <u
— ® _AL e =
o0 T mIT H i Y g . < o ®oH A
Kk Ml ko 2 N o oo =T s
~ 1 KT T © S T M m, ® gz
e K %0 23 g B “ ol ol | =0 29 &
3 P — ¢4 % [ ] o _An_ u S m_ m ol
5 ™ ™ L.o _._.__=._ ~ ] g ki ol = U0 P o3 = o
= ™ M _Al - IJI @ (BHuwis) eimssold pooig alciseia o .Emezumw_z & [ () wnm D
! z = ~ o = e g =l F B ST O
oz o o o5 2 oxwe
o R R " ol yoar | SMET
£ 8 2 § ¢ < Kol N a il - S £ 50k
@ (wde)) uH Al _._.___._._ -~ T % KS M_u g T _!T £ 7o
<g "7 3 5 . B v o W 8. 8% oF—
_/_| ﬂ O_H Lo » % = %, m _Il— |_W__I m 0P = m_vl o
wio mE LTl Rt | T omg 2RSETS
< RN KM® 3 i o e e v by W ot | BlBzEr
A_“_ |__AI._ UEH E (@) g 2 g v EENEER ’ _”I T o W o:__ w _-Lo ~ ,ﬂ.
Lo < (BHww) a1nssaid pooig dljoishs o (BHww) daw o 03 m_-wO :__u NE w_AuO _.:_ _“A.._
I [ o | | o AT 3o m HF
© ~ ©




|t Sofl

o

Al X}
=

0 500uT-50Hz A Eol =& Al

_ o = _ q i
o+_ £ = o of_ J_Au._ N
I = RO [ 00
ol 100 oo o 0 -
) = - [ ur m_M ) R wm
J— 1|0
Uk R W S & on | U EINT 3 o
m Kl W g N ® | o o2 o2
ol <0 o _w_w_ I E Hl = ot 70 20 <+
b T % = o e X |®Z ¢ F 30 .
% T K = KK T 7 RO wl
KO0 <0 rJ ™ n — o < K or o
= <0 Ko < Klo O T K o < m__
R0 g ® Moo s Toow |[RE g o OF
- ol K ol o = i )= ol | il _
n o o 3 T i) R n rH ﬂﬂ__ H ©
K Kl ﬁ S K Rl ok 3 A TR T s 0
R HoM KA o r = |[Aa H4 Sm k| ®
N - II ™ - |n_v._ —_— M N o Ilo .__._”__.o — O u_ku
T KO - v K0 K0 <) K T X0 KO N IJI <
38 N N & D <0 L A I - .
s 55 g R | =¥ e g DE TELC
K o I N < W = - = Mol B3
% MO M =) _,x_”_ = 0[0 7ol ok mar._ % MO El M u_ME = =
o <0 = = H o <0 Ki 3 <)
he! = H rH el =
H = ol T " - = 0 K Kl Kk
) MK - K I = K] —
iy iy ) = Rl <a 0 = A o OF <
il . 3y . <0 o = Qi i » K
M < m O [ H &l T ._m M < m L IR
- : . | KO - : -
T g < ol
=M ® = y y R
) .__A_._._ < S % OM
Al o W o
™ ] _|_ _I_L |_|_ _|_ \o&eo _._ o&eo
H wl <l K SR EEERE 1|
H .A _ = —_— sana) utjoad INY aANE[OL sjane] urejoid gukw aanejes —_—
T g8 |_|_ |er| o ] M
w UL R H
UL S PYTF Ly
R T "
0 IF zl K iyl /M A “ O
Ko BT BRI =N
ERCEE L Yk w| 2
LN MRV e RPP53 e | T
RO KB ] LI ) K0
<K T 98 £2%8 <0
[ [ o < [
(@]

<l

=<

=1

)
RNA

LI

L

],
2}

9

|

L

Al7]

Iz
=

S
o

o ajugo] M

) DNAQ] @t wig =7

]_

S| 2lal, A aA[ZE PCRI1O
o

o

}O

R

Foll 9l DNAS] §71%
=]

o
i

SH

— 500uT-50Hz ™A7|Eof =

10) PCR(ZZ a4 A

9) mRNA:



0 500uT-50Hz MAZ| &l =& A

[17 5] 500uT-50Hz MA7|

<
0
=
il
<0
K]
ol
H
._4-_| _ﬁh
1
__o_l N
a K0
E DY
kK
H —r
L
a
< ==
<f =
~

ar
__o—l

<l

K4

FS

EF

60-

2 8
(%)sd

PW (S, mm)

F

VS (D, mm)

R

(ww ‘) md

100.

80-

Control

E

LVID (S, mm)

&

5 & &

¥ & g
(ww ‘@) A1

0.0

EMF

EMF

Control

EMF

IVS (S, mm) PW (D, mm)

LVID (D, mm)

e o @ 9 @ o

&

RS
(ww ‘g) SAI

°

<

EIR
(wui's) A

°

@

5+ &
.EE,EQS._

°

EMF

Control

EMF

Control

EMF

Control

-,

&re
N

oju

1

—

Sl

Eof 2

Al 500uT-50Hz A& T

b

N
o

F

= =
T=, =

b

Al X
(=N

Atol 2]

o

ok

ol

&E
100

T

o]

M.
A\l

9| ¢

tol EMF =&

I HlWs

i

M

gl

r
<0
(@]

L

ol

B odof #EE LFEILYX]

—r
10d
-l

__.A_._._
e

o
1Ho
ol
=7

ga

O

oo

o]

ol

ol
100

T
O

7ol

L.
W)

Kk

A
e

HHi X
=

C

t

Aol mRNALt

oF

p=3
=

>+

[e]
L

HE| K|

xto|7} 2HA

lol gt

ol

ju

ra

o
@

<a
o

o 243 Sk 500uT-50Hz ™AL |

5]

==
S

i
£l
[\l

T

o)

!

X — https://www.frontiersin.org/articles/10.3389/fpubh.2020.00087/full

K

TES

EMF Weekly Brief’ £

| ——
—

A 0f| M

5hod
EMF Weekly Briefoll= XX}

D|2f X ot=

o

100

P 3A17] BHEELEL

=
=1

o4

12 A (www.ifre.re.kr)

Slo
=

» Oef™ s

of

g

o

ol

(02-325-7021 , myeonghan@ifre.re.kr)



http://www.ifre.re.kr

EMF Weekly Brief

k=3 Eiod el H =
M263% | 2020.06.19. | 500uT-50Hz MAP Mol c== F|o] AEol Ak ZAf
M262% | 2020.06.12. | X} Ul A2Mo| MAD[E & hst
_ 25 = 2lolt] AJAS meh MAP|Zo| 9Fef ZHEHIS] 52 U2 4 U=X
M2615 | 2020 06.05. M;I {O|H Al i PIZo| grel EdEIe| & T |
_ S JfEM o2 Ay [E A o[es 27 Ee] Mol of UME o Jus,
M260% | 2020.05.29. | yo/% iEl | 28t 27| =] SRS
M2595 | 2020.05.22. | F{ict SHUEMT| FHo| MAT|E X QX HY JeoiF
M2585 | 2020.05.15. | =7| CiebAd ke AEX REAIAH IOl WXE2s M Al 210
HM257% | 2020.05.08. | Zo| A=z 2 m2lalEfoll thak 50 Hz / 500 uT MAP|&e| sk oift
= QA = XPJ|A H|0|23} HIAMMO| At =& gl ‘EM FSE’ Xf&of| ek F9o
M256= | 2020.05.01. | oy " piojsi = Mo (ADHD) SIEiA! 7Ho oiAA miEd 017
M2555 | 2020.04.24. | MM A |=F =X
M254% | 2020.04.17. | Au|&l7[e| MAEH| 2& Al =BAIA &&= 0ot MAP|Ee| EE ghE
M253% | 2020.04.10. | 3% ZEFAEO| X3t Telstra 5G Al Ze| MAP| oA == =}
2525 | 2020.04.03. | el= MAP|EO| i =22 =0l o|x= dEF AS
M251% | 2020.03.27. | thstm Wi—Fie| &M Zmps MAPZ|&ol ist /Hole® 9[x[&=
M250% | 2020.03.20. | X{2E DC 2&587(ol ot MEnf A& =& "@if oA
XM249% | 2020.03.13. | etwAd=of X st FLiMSE 7|X|=0| =He| QIX|s=of| o|x|= & AF
— ‘Airwave Health Monitoring Study’2| 48,518@2| A= A&tz 2 X[ glo| 74el
M248% | 2020.03.06. | ox5) apgofl that of 2% 98 odF
M247% | 2020.02.28. | Z2|o|E{mioll === L=olo] & x| AAZL AT
M246% | 2020.02.14. | 52 sfmolAe] Wi-Fi SAFIE MAD A & A7
M245% | 2020.02.07. | 3% Aole| EMZFal MAZ || et /el =& oiF
- HEZE EXlel H35M AlO|IEFICl 2N 2AF HFHYFo| st 2™ Fa MK}
M2ass | 20200131 | 552 Fold BEE
M243% | 2020.01.17. | SA7at DADIHol =&8 29| SAM ool &M a4 A7
_ 7| AF2XI} HIAL2A[ZE 13. 2|H7| MAP|& olHx| %
Wpas | o0p0 01 10, | £571 RIS MINBAL 1356 Wiz RFD EISPT SAPIE ol &
- EoiMztol| ofs WER= MAPZ|Tof| CHEt ==0| QAo MM MM gl
M2M = | 2020.01.08. | D n = sat o1
H2405 | 2019.12.27. | Aot} ZAF Mxte| MR &2 =tol = whMsts MAP|ZHEMF)2| =& 43}
2395 | 2019.12.20. | #IE Aoz AMAISH MAP[EE(EMF)ol efsl] U=l ==X ot 24| Bst =&
- FMAP|F olgo= Suwslt olMotmME o M4 MES BMO= olFofxlE
M238% | 2019.12.11. | N5 Soiomny o
= S| DIZEM ) CHAF &M 31 CRFAF 0157H70] 2§t Hio|2 ZE &Mof| o|x|=
M237% | 2018.12.08. | Gt ol
H2365 | 2019.11.27. | SMETR(RF) MAP|ZHEMF) 50} ot 938k : o MZLIS 7pof| CHEH EHAY
_ Ix|FIp MAP R SIS MR | EoMe| AlZF Zof| mE Mx|e M=
2355 | 2019 11 20 iIM_F Pant SOl MAP|RofAMe] Al Z0f| et #|2|(In Vitro)M|z=E
MEE Xlo| AT
M234s | 2019.11.15. | HHmol| === Fo| L Yo EH S8 HF
M233% | 2019115 | OlSBAl 7[x|Z oleltel FMAtmt m&er Bl et 7|25 HT W
2325 | 2019.6.24. | 50Hz AP |Zof| 2|t AIAZAM|ZES| MAPK Al &M Siof| LS EGF =22 2ledA
HM2315 | 2019.6.12. | 2oe| AL} ELF MF =& 2AM2 9|8t 7|/ skao| &8
HM230% | 2019.4.15. | 5GUIEYTL} BRE 2 93 @4




=3 izl Moo=

M229% | 2019.4.04. | S5

M228% | 2019.3.19. | HHol=Z[MZ ==tA MAP|ZE0| DNAHEEH E)oll olxl= Fet

nFo MAP|E w00 wE 24 MESo 2t Al LAl SEAE2] &

M227s | 2019.2.18. o =
g 57t

M226= | 2019.1.25. | TAtup} e MAZol| ojxl= g&t

HM225% | 2019.1.10. | RF-EMF =&0i olslff &l Tt S5 AdA I

M224% | 2019.01.02. | FLHM=t Soi™Af TAP|EL| =&0] €Y 2Xlof| o|x|l= Fet: Y A+

M223% | 2018.12.13. | H|o|2&t MAtu} -&0f| 2 74t I - HMEX ISE A+

_ 2 Fa OISEL) FAP|Zoll Bt 0pA ofTof et HEED
Rooos | 2018119 | NTP 24 FIR(G, 3G 0lSS4) HAD|Zol fe2 oiTol CfEt EZET

M221= | 2018.11.1. | M Fob MAP|IEHRF-EMR)ol TiEh & dele| 7Hel =&

M220= | 2018.10.12. | XM&EH MRP|EES &5t aryptochrome?| M| L &4 A(ROS) =&

oo

M219% | 2018.10.2. | 2.45 GHz H| o|2=} WAKMO| ofRl Fo| et F17=0f O|x|= &

M218= | 2018.9.27. | =9 && MIE ZEXLE Alole| MAP|E =& €It

M217= | 2018.9.18. | H|o|2=t AP || MEsMH Jek SHo| Ly

H216= | 2018.9.10. | & S5 AX[oll cist LTE Johd=t AP |E =& &1t

21565 | 2018.8.29. | RFEMF 9I& ¢4 S5 gldst=X|of thet MEE

2
=
o
52
3
o
>
10
o
)
> | W
]
[el[l

M214= | 2018.8.24. | TAR L=Zof| ofieh XA RF-EMFe| /& Qlalel Akgkat|

_ PSPNTES = i o slio} @l A CHSH HZtEH T -39
M2135 | 2018813 | o P&l == Wistar Albino Ratse| sHo} 2 Atefof| chsh @2lEH1} omega—32)

M212% | 2018.8.3. | 2ol 7| 53 5! FMSA MAMfe| k| Hglol| tfet M ASE o

M211= | 2018.7.24. | lzkshojoll CHet ZARIS] AP & =& Het

M210= | 2018.7.16. | 2.4CGHz FAdZrulp(Wii) el MLt =50f| e SHES| 7K AT Jek

M209% | 2018.6.28. | &Xhz} n|2IE(E-EMF)Ol| CHEF CHEI| CHE Z=AL B! =4 2&nfe| 8w 47t

M208= | 2018.6.18. | & &zl & Rz 2lgh x| =29 2 Mt @t
7

M207= | 2018.6.8. B 7 AMlzol| CHE SMFul AP [Ee] Mz 5o & 78 =4 gek &t

M206= | 2018.6.4. | SAiFat TAPIE 20| WE BHO| 2lX| JVls & 25 s A5t

M205% | 2018.5.23. | &lM & SEVIPEME ol&et QM =& =712 Ml 244(2.4 GHz THY)

M204= | 2018.5.16. | Lt CiSolM LiEIH= MAul 2RIE(EHS) S| E4

EMFOl| CHSF ARMAMET} LA|E gale S4tksi=o?

H2052 | 2018.58. | “apag symupopdol chet Al o

™
-

M202% | 2018.4.25. | {Hitlst &S 22t Foidst EMF| kjut ek ofx| dol

M201= | 2018.4.17. | RERF MEMCF-7) Ui 5FU &5A1 Enjol| 25t o475 50Hz MAP S| Mz AR =&

M200= | 2018.4.4. | Wifie| old| fI&: F&M d7Zniof CHEH Hits SAe=2

M199% | 2018.3.6. | =20l CHE RF MAP o] dek MAM 28 nE 3 HE 24 Z28F

Draft NTP Technical Report: HSD:Sprague Dawley SD RatsE CHAteZ 5t FrCiXs)
H198= 2018.2.14. IO (900 MHz) 2! B4z 9RAGSM 2! CDMA)OIIA RF MXEle| MAl-Zo|| st =
A5t 2l dlobM odft




el Elgde Moo=
M1975 | 2018.2.6. | 2P| AB2Z olgh el TRt leE AL
M196= | 2018.1.26. | HRIE oiYS tiae= of Jiet AP} ZiakM 7[soll olxl= &e
= Al SHASVZ) AlEHMZEEIO] Wit / B-catenin 21E xS S8l XTI HAP [T
HM196% | 2018.1.22. | \_So) imio| 57t 7 olo| sk
HM194% | 2018.1.10. | &= 2HRIS0| FLit=t S=t Al ARESH= 7oi| tiet =4
M193% | 2018.1.3. | SAFI TAP|Fo| siokid MY mAoijife] Mgk Sl XS0l n|xl= g
M192= | 2017.12.26. | RAC) MAP | B0l e oAl d21X JeHEF S5, U ¥t §)
H191% | 2017.12.15. | Z7| o] &Kol Thet AIYE 3 AYElES TAL Hol3 35E A7
M190= | 2017.12.6. | FUiT= AT F52| SRl 71E T Z=AF ool ek &A1& 3 HEREA
= oRIe| FuFul MAPEH835 MHz) ‘=&ofl ofgh Fof Chi| m& AlZM= Hek
M189% | 2017.11.30. | o) g "xp} anpxtg ol eir x5t sAl
M188% | 2017.11.24. | S 3 o] SR AZM|Z0l| ChEH AP Y| Fg
1872 | 2017.11.21. | REHSt AP [ AKdOl Fo| HHH(S) &0l olxl= Het
HM186= | 2017.11.8. | &l & /O M=t ARE0| ofole| oiof H 25 7|soll olxl= g
HM185% | 2017.11.1. | 1.8GHz it MAP|HO| Fof 7|HSH(A==2 tieh 214 ol ojxl= S
M184% | 2017.10.18. | RHZEPL Aol klofl olxl= Qg :x|IKEEG)E OlZ8t A7
M183% | 2017.09.26. | RHZ-FUTsE ARBT} QXS] Wak 55 XSS e tiyeR ot 35E 24
M182% | 2017.09.18. | &= HAfmt jeis Sdolsol thet HEX| i, Foidy
M181% | 2017.08.17. | Az TRUS(EHS): 27t Slofet Mz =
H180% | 2017.08.07. | EM27Isst Siatet &xjoll thet sfstefnt nFn) & X2H HE o7 : AR 21
- — 4o ZZE MEZEZFo| Cl2 UToM ZXFut MXP|Ee| &1jol| chst
1795 | 2017.07.18. 2&{2{5;# ZoM|ZZ MZF2| CIE oM =&zt MR || =2l o
_ FUFIS AR oEo| ool REE MES gHS: SHiEt 54 2ol tht
1785 | 20170616 | 915 MHz ST AR o] ofs) 7 2 of cH
Thst gt
= FOIXSE AL, St MAP|Z $F 2 2 B4 o|=0|2(zmi) DE3MM 2150
M177% | 2017.06.15 | o o= ot sick A}
M176% | 2017.06.02 | FEHXIst ARSDH MZWE 218« MAMe HE X HEF 24
M175% | 2017.03.23 | MAto =& 7 MZ HES Sof & F siote] Hot: HelstY A+
_ HIME| PARS AL8SHE ZEh ZAlof chat YA L 7IE 7Y 2 Y
M1745 | 2017.02.27 7J; L; kg ARgshe lofl chsk ICNRP 1: 7128 H
Lo T
_ DMZTT RS o2 E7|0]|7 AN o|E A o|st Ml AJHE &
1735 | 2017.00.03 | OM FUFHSF =5 12l E7jof7] FRAmiE| olE F=oll ofFt ME XIHE 7
M172%5 | 2017.01.24 | SNTAD|Z ST SR - Mz deolM of Mol & M= of30ll thet &g
= gtle] Map|= ofcloll AFHIN? 15~40M 0idel ADIEE FOf & 2HH 2H
MI71% | 2017.01.18 | 210y 2 4) s zap 91 mjelad ofm o
H1705 | 2017.01.11 | A9l2 Fado| fMFas: HAPIE JHol =& 55
M169= | 2017.01.05 | ZeMd 7Is S deF(el = L4 tislo] HAPIHEMF)O| olxl= &g
- Ap| gr7I1E St TRt pi2iEel Jiel =E g - o|SUHM S St 7R U=
M1685 | 2016.12.30 | 0 1% ik BEISel el e | T




k=) S el Mo o=
M167& | 2016.12.19 | S ASZHE F2(o| i X[Zof Cist MAP|Ze| ek @ MA Lf A7
1665 2016.12.7 | 2016 == H&olA EMF SH|(CEMFAW)O CHEH X|E! (2)
XM165% | 2016.11.24 | 20163 =& oA EMF SH[(CEMFAW)OI CHSE X[ (1)
H164s | 2016.11.15 | FOUINSE ARS2t AL 25t SAF 71| nHA[of| Cfsh & oA
163 | 2016.11.7 | 0 M2 FollAH 900 MHz MRS 20| =EAZHE 1l AlRle| Sl 3! Malsh sk
M1625 | 2016.10.28 | 22X EMF &8 &Y F U= 7HelE S 2|
M1612 | 2016.10.18 | ekst =Fo| FUiMst FMFI MAIE AlZ0 =&
M160% | 2016.10.10 | FOUIMSH ALSd| 2 HAHe| MEHD HSEH - M A7
1595 2016.9.29 Fo™sr MAtmke| 22| =&0| HZt 7|50l o|x|l= HEk
M158% | 2016.9.20 | F 2| kloll Foi M3t LAMMel EX2EZ20] Cfsh Maketd 3 =2|SHM o3t
M157= 2016.8.30 FUi™zr MAtmlol| =&= Fe| &AM djote| M= HIt
H156= 2016.8.16 SAFo AP |EO| M=EZ F=0f| 0|X|= G =AL HAHAUSS A et
X155 2016.7.27 SAFo X |Eol| &= A2 0 A S Ejote| wet Kot BHH
M154= 2016.7.19 SECHal JFofAEsE MR ol Aol o|x|= dEk
_ MM Hz|e} Aot uHaelyd dbMEmDiol by ¢ Zz o| 7 |Hb Al|-CH=
M1535 | 2016.6.20 0_4__; He|2f t E1}e| il - Ae|zu ot 2T FA—CH
H1525 2016.6.8 S 47t 302 Hlole = FoHEER} | 2b Alo[of| ofFE o] glgs £
_ ST A3 SoiNE 2 BEMEE AFRO| =ESH o|&2| QIX| 7 X|=
M1515 | 2016.4.18 i; o171 M3 ¥ FMME ALS0| =St olo|E2| | ZIsoll o]x|
M150= 2016.4.11 =, EU Directiveol| 7|8kst0 ZliQl MAlml J7lo|=2el MAHES 28t oA +F
_ Ol A4 FUMSEH AlE0| HE E FE4A X|do| Mol HZ A=
Mi495 | 2016308 | AT BT R ALBOl Y L EE off ol
- AT X Fu MXT|Ee] Al £1 ok dd 2y
M1485 | 2016.3.22 IOI:IQLEROCC o L ST 7| Zof| &3} L 2
M147S 2016.3.14 | FfLict AAEH X3 wAl A2 StWoAM Wi-Fi 2XI& 2F&
- HLtch A5t X7 |Eof| YA o EE GMol fubel dhy 2y AN
HM1465 | 2016.3.7 OH AT AIEe REReR 28 | % g
_ olE of FUXMSIE 1ot ALSSh= ololSdAl= A EXIE 42 F
1455 | 2016220 | 0= T FU™EE 1ot AlEsk= ofo| oAl |7} & =+
_ X7 x| Al 71 =} o] {MEQ O%I-%L I:él-uoE AlO| 27
M144s | 2016222 O_#__rl 2T AE3nb ot=Z2|FtA o|=2 M=o F E Afo] el
M143= 2016.2.15 EU, EMFEEE 2ols H5517| ¢st XS HER Wi
_ O|Erz ol (/o 2E M MR 2z st elo|mlo| A
1425 2016.2.1 :ngIFOF F2 (ol 2 ZF)olA top f2{2 stw o 2ftolmfo| A}
B} o1t oL : BOIXNSL E5F A| H|ME| MAZ| R WAl = &3} HAQEHY &
= 50 Hz Xp7|&olle] &dA &2 3o g5 RUX vtg 3 u|& BlzZ3to| &
M140= 2016.1.18 Mslol| Aste =x| ore
H139= 2016.1.11 AFRClotaid|ob A7 FLNNEE 7| X|= WAL Eizol 0|X|= F&k
H138= 2016.1.4 AQA AT MAP|E X 2T HBEY MEES MM = Us TisY A

_’lo_




k=3 S el Moo=
= SHFIHELF-MF)of| Moz LEEUZS If BHS=2 AA| DNA &
M137= | 2015.12.28 Aol| o] x|= of 5t
_ =2l of Hie! 77| L= 2AAb M =2 otXM X ohx ct =l
M1365 | 20151221 | o, =ot& 21zl oeE Ietzl=ct 2
H135= | 2015.12.15 | ¢l 3HE A FUME SHES Ao A#@H0|X| 25
= Aojsz =M weolstol| LiEtt EMA o] 2AH e MAIm =&0| Atal 9
H134% | 2015.12.10 oloj=2f =xof o|x|= of s
M133& | 2015.12.3 | HEAIZEE 2 MXim 0| Fe 2H x|z JiMol o|x= & AT
M132% | 2015.11.26 | GLORE 2015 M2 =l 7§%/(2015.11.19.~11.20.)
- SO M=z et MAWME e Adst F et 72t 24 i
M1315 | 201511 18 O _IzPE oIS MAWE (& 7{ofl chst 7| (synoptic
analysis)
. st= A3t &of Cfst M=tst ol & Qs AOIEE ALS dhalof ciet of
M1305 | 201511 4 Sh= .__—_rL &0 of [SHE 5l b i off cH
T ER
= SxChat Fole XY @E0| ofZop(utekM) AlEe| HE2H wE3 S
H129% | 2015.10.22. Zof| a|x|= o8t o7
M128% | 2015.10.5. | ZKp} 20k : o= HASMIE S| XS] shu L ‘W-R BllZ7| SAMIE bl 04
M127=2 | 2015.9.22. | &2 HEE= AlZlo| B2 J|x} L) FohME| st 7|& AAIE eleket o™l
M126% | 2015.9.14. | L|ZR= MER BSE oI @ XA I3} xjof A AILES 9|3
M125% 2015.9.8. TatA el EriMsiel Wi-Fi of cHst MAHal mlalss ‘Alzisk 2o’ =2 B
M124= 2015.8.31. ADEE Wi-Fi MS7| X|gkRel] E7|M =0 o|x|= gk oA+
M123s | 2015.8.18. | &5, MA === FoOiMst MR} oks =Mool o|x|= Y&k A+
_ E2 AQIUIoA] L3Sl DYSHE o T} 2|HolA BLHXSI0| 7[QIEF ot EAHS wb
M1225 | 2015.8.10 74|; QoA = T} TZ1} 2| FollM JOiHSlol Z|olst K |
745HK| et
= FoXE 7| X =0l Li2eE Ful MAPIE 5 29 JHel S-of tiet tHE
M121% | 201583 | Sop i ofe @uol E|-':|'M o4
H120= 2015.7.28. Al o494 1 900MHz MAP|&F =&0| F| Ao RIA[EE Jl==of| O|X|= P&k
M119% | 2015.7.20. | EC fact sheet : EMF ==2o| ZAA AL dsk Chsl X 2= 22
M118% | 2015.7.13. | TV, HIE|L ZH, FUMEOIM WEE = MAP|EO| Hut F S0 0|xl= M o4+
M7= 2015.7.6. EU 2sie|els|, MXI7|E factsheet YH|O|E
H116= 2015.6.30. Z=, olo|&2e| FUIXsH A2l m|2Ztnte| 2EHM od
H115% 2015.6.23. BioEM 2015, RF EMF 2 ARMZFo| MaHof| chsll =2|&t
H114% | 2015.6.15. | IARC Commentary : AP |Z} 2B S2 257 d|Tof| Cisl =2|&
M113% 2015.6.8. M7 | Xzt MXZ| nfolEs Afole| mEdMof Cist vhg A+
M112= 2015.6.1. e |zijot HEZ| F, DHERIXZ JOIMsE 744 d0E STAE
= 28 TETRA SA717F &2 Mo 2ASE, W=, 7|8 = AAE 232
MI1Z | 2015526, | 015 or5y og
H1105 | 2015.5.18. | &5 HWASE S 3oFME(ARPANSA), HIF2|SAMMOl| ChSt fact sheet ‘e
M109% | 2015.5.12. | UM &40, 7|AF YoM o =X|2F ICNIRP HM|&tgt o]t
M108= 2015.5.4. ARAA F7EH 7[F0| SR =EV[FE 2kE 10F

_’l’l_




k=3 gzl A =
_ =2 MXT|E F0| FMAHoZ ZFZAE Fo| 7t 2 HIBte| M X
H107E | 2015.4.27. | Jiar oj:rlL (EVF) =20l & = el A ezl el
M106= | 2015.4.20. | AHQlzn} OJ2|A, 7|X|= c&Ee|Ho| /Y 7|&2ct Lot gl
M105% | 2015.4.15. | 22|, FOIMSE} 7|X|=e| MX| & SofX| sela g E ST}
H104% | 2015.4.7. | ICNIRP ¥3& 7§%[(2015. 5. 26~28, E{7|)
M103& | 2015.4.2. | HERE, RF MXP &2 MRzl S(EHS)ohe| ofnkd ofst of 7
H= MMl o|gk IEL} 0|2 &1} Aofet EETIe| AR A5 o3
H102% 2015.3.26.
A7|z2|3] "MApI orAMX|C e Aol
H101= | 2015.3.17. | RAME FoiXst ARZe| 7l 7610 B HHES| 2 Hshk= gls
H100% 2015.3.4. LIo|X[2|o}, ICNIRPL| MAITRZE =& X|Z RHEH of ™
M99% | 2015.2.27. | 7Hulct FoiXslol| MIX; 20 2 20|= #Hok 18
HM98% | 2015.2.16. | ZZA 0|SAL AlF EMF == At 221 2o| Mol EX& o7 A
Mo7E | 2015.2.11. | HZ=E, Wi-Fi x| L& Hstele =2&tAo] Al ol CHsl FaAE F6
SXFOf AP |2np paret g S Alole| 2HA| 1 MEl B4, oI5t odf
S felox=2 2015.2.3. -
X T} X |Folle] FAHX| &1f ALS 22| sol| chet A5t A7
HM95% | 2015.1.27. | Mcroscopy and Ultrastructure M, W—-Fi '==0]| olo|SoilH| O fIglska AlAL
5 el 7SRRI B4 Al FTIRI2I0] Ff2I0t 1962 ~ 2008 1A Al0] B U 2okt ¢
i SF WSAWFi in School Australia)ollA] FARZF msalel TlEe| RS ofg-ohif xi=t
H93& 2015.1.6.
A7|5, MAm ok Xl =gof R
i FOHMaE et | TSR, electroencephalogram)ol| O|x|= &t
M92& 2014.12.24. - -
FMFI MAP|EHRF field)| 74248} 7|&o| 2 ICNIRP ¥3&
- Ma|ZL{o} X[, Loftnt MBAMol| Cfst FH Q™M Zhe| o5k o7 ¢ M| A
HM91E | 2014.12.16. ; st oi Zcioll CfaF Ao A
- 3G FOiMslM ghEEl ML F|o| AlZb z=&zf & oM Akst AER|A
H90& 2014.12.09. mi2jo|efol| o|xs oisk
M89s | 2014.12.02. | FoUiXs AREAEL] 7oAl gfe|st AT M LY sl O|AHEF) AT
88z | 2014.11.24. | 7|2t FUiMs} AR2D) AFDE 9 2
M87& | 2014.11.17. | 3G SUNSt MAP|EE 7 Fo| MalTlof| LAlRE O o|X|l= P&t
M8ez | 2014.11.11. | FUHMSZE # x[ofe| o|FA kRl O|x|= Ask
= WEHXA| (alternating magnetic field)7+ 4&4$H ®R7(xet Bxgo| U= 7712
H85& 2014.11.5. AIRICHA]| O|x|= ik
3 AQll HAIR SACE 2HOI5E L EQF stXlo| Zrlo|E EF5tD nfAE It
M83%z | 2014.10.21. | ™ 7|ot #11 7|& AKXl QBT : FUHES HZ H&k
H|82= 2014.10.15. | Wi-Fi Mx| F, e 3o =& <M stMEo st E10
_ ol jod MAjmlol| that S8 L3 o| whadolx A
Mg1s | 2014.10.6. I,E;RQJ‘LH o3 TXfmol teh =7 te&(head exposure)2l | 7rs4
M80& | 2014.9.29. | A0lE o|e, Fot Zu{E 2 =t L 2lo|njo| ALSD} 2IX FEF

_12_




5 akzlel o2
HM795 | 2014.9.22. | HCAXEIR} 2 / Part 2. LetMo| CfEt SE9T
3 Z=QIo| O|SEAl AlM o ch|of S MAEEE 7|&= olzael|m
M78s | 2014915 | GSMA F2=2 Of | 27loll chet AxkeE I1E el
(infographics) &
M775 | 2014.9.2. | LEXNET Z2ME 2 g7} 21A
M76% | 2014.8.25. | &=, 4ol st F&2Z o|SAI| oLt MX|E ZX|
®M755 | 2014.8.18. | LEXNET : I&im} .t & QI4Al
M74% | 2014.8.12. | Ht of= & EHIAMO(LIE S0l M3 Fuls X[ Aeke| xfdnt =2435)
XTI AP | L& W Y| 543 mFlege| uid 2|E oA
M73= | 201485, | Sxzoie MAD|F w&0| il £ % B4k F AMF | XS0t BiE blEAt
X AlS|Mo| o|x|= &t
et 24 (Health Canada), £41 (3 kHz~300 GHz) ©XP| ol4X] 2l
HM725 | 2014.7.08. | A =& Meh =eF &x
ZXMFOE FiiMet &0 Zel At 2 nFof| o|xX[= IE
HM715 | 2014.7.21. | RF =Z9| AlZIA w35} EA o7
Z &k ==of| UHV SXM bk =& gEF
705 | 2014.7.14.
AN ZATIEIOH| S0 50Hz M7 |XP|Ee| Ek
_ A HA|QF ZY|ZEe| 22X INTAES 0 o| olgfEHatMe| x=XIskx gl
695 2014.7.8 QIQFEEJEF _E_AJ‘I | 13O AP|E =&0| Fe| oy ziXe|
) ZM Al DML AFEX|ZEe| 2| 1 1962~2008 H A=0lMe| Aot 2E
®M685 | 2014.6.30. -
50 Hz DA |Eel RE wd0| alae) U A Fol 2EHSSH FE Y3
— AP |0l =& = FoM ME2F2| M=z MZAIE 2 & AMsE Ax| +=Fo
M7= | 2014.6.23. | fis oS ol otnt
AQE HEAPM O 2I(SSM)e|  TMXZ|Elol| ZHst nishhels], H A wrt
®M665 | 2014.6.16. - . - -
XTI MAP|E 50| SFMNESEMNZE FE el datof Cist &k
- IXNFO AP |2 &0} M 2O R QlF| W= ZEM &5 9l 0|9 2k
Hess | 2014.6.9. | s A MTEE o 3w =
A= FOEAMEIANHS) =2 =% FOIAMSE dstedy) off cist Exgts
®M6435 | 2014.6.2. -
SMFI MAD|E &0l 7| sfolel FAIZE SRl olxle gt
Ta IR BZAOISIITA(INY HHEM), 2T SEEH KNS ofSteiTol i
M63% | 2014526, | 2E LE
SX T HAP|IE0| 17t XA FehEl E7|MZe| MEDL SAlof| o|x|= HEt
] 2 4 7lo] MEN ISE AT : 50 Hz APIZe T =T 74 2lsel d
HM625 | 2014.5.19.
IR M| 2510 o ZA|Z ME|| st MFEoks MAP|ARF Eo| ik
SXFat XZ|E(B0 Hz, 0.5 mT)o| & =mzle] HZ 7Mdes 2 2SEM
HMe1s | 2014513, |OlIx= &€
SXFae X |Eo| 2|8t Fo| Hof MIIAERA RE
50 Hz S|HMXP|Zo| chabA ot M AR Aol M=o o|X|= P&k
HM60& | 2014.4.28.

AP |Ee| el 37 |ol deo| gls

_13_




5 w72l A=

—

FHulch elsts| "EMFO MAP|E &0 ofst Fjuict 2240 okX
®M50% | 2014.4.21. | SE
AN IXFat AP | &0 MEIE oF Aulo| i HIERE ME™ ISE o
) FAME HAM, stuofMe| Wi—Fi £ o MAHe| SHZ ol &St E1M
M585 | 2014.4.14. ———— . , -
FoHE Al2n AU S2Kintracranial tumors)2| IEA

g= U IS SAKE2] IS leddnt AP |Ee| 2A|
A

Mo7= | 2014.4.7. | olust o FOyMEL wBoll wl2 CAl m2jo|= FElel DR M7ME

M56= | 2014.3.31. | ARPANSA "fuFule M7t uig B3 0 fMFulo| 44 ekdT 2|

M5 | 2014.3.24. | FUiTEte| ARERt WY|7|s

X545 2014.3.17.

M52 | 2014.2.21. | 2 2ATEA(IARC THAIEE T 2014, wksl

HM53% | 2014.3.3. | AP &3 2of WEY I3
) —
)2l

Mo1= | 2014.2.17. | SHIAATA(IARC)S] AHAETA 2012~2013
x

TR |FHEMF) &2 BMAH A ol tigt AR 2|7 3582

M50= | 2014.2.10. | m2uiujof, 8 #iFolMe| MAP|ZE BUEYSE ® 2 =HI of
THet

2.4 GHz WiFi A& MAl =Z0| &=x35t0 IDﬁ 1(3xTg-AD)2| EZ|E |FHX

HA9% | 201423, | 5y ojen oAl 21| Hojol olAls eE

H48= | 2014.1.27. | S7E AR obd B, S54Y YE

M47= | 2014.1.20. | ofsid7t @ HSH {FUist AR 10 & &, 2l LS| WHEDL At

M46= | 2014.1.13. | EHHAT  {UXEL 7|X |5 GSM SAlol| et XS4

X45= 2014.1.6. | 22 Zxo| FM Fuk YAl =&F oM zolM e itaEo| 1l

M44z | 2013.12.23. | FUiTi=fol 2l MAE MAP|E SAHEMFR)2| S5€

(==]
=
M43z | 2013.12.16. | FUiTiete| MAtu= dd=7lol Esks 2HEo| F Uet=Zo| g2
C

M42= | 2013.12.2. | BHH A7 0 HAaEo| WDt [OiMEt ARZte| 2

- g sloli olPa ok AAW ME wheol 24
ANz | 20131118, (GSM-900, GSM—-1800, & UMTS)e| &k als

HM40= | 2013.11.11. | 292 ALSATONM  REEALS] EHGe grolof et 20M, =

FH

M39= | 2013.11.4 | A S| 7|52 TAPIZRY 2lAF0l| tiet A8 MAtul SREAIE

M38= | 2013.10.28. | ANSES TAput ‘&2 HMigtol| 2hat #no| ekl

M373 | 2013.10.21. | FoiZiat HAtfol| ofeh H2A|

Hl
e
0
mjo
_|I:I
3
M
rir
=2
o
Hn
T
1o
12
ot

M36= | 2013.10.14. | g= HALEE A+

HM35= | 2013.10.7. | 299 Sl ATEHES FUiT=te| S U HES AL aelst

M34= | 2013.9.30. | E2FHot, HAZE 7|X|=T =& ZLEE AAR AR

M33= | 2013.9.23. | Al2fe| Eu|EI|M=E SAlol UM MFup MR |Ee| Jak: Ala A

HM32& | 2013.9.16. | GSM-1800 &lZ0l ofet AMIAHER(TS| M2l =&EHF




5 7ol Moo=
3 LiolH|2|7te] 2HiQ! 7|7[of thSt okMst Aae Hxksl| 95t elmtAQl= 7|=o
305 2013.9.2. 2.8 GHz =&0| F 2| 2IX[7|s0l o|x|= A&k
X295 2013.8.26. 4 W/Kge| RFID AS&= F o ZHatM 7|50l offEl deksE n|x|X| &=
SHM F2|o| olFo|sTt HAAT|of sl dhdof|of ke
H28& 2013.8.19. - -
Geocap study : DESMM ZR{e| HAHAES| WEH
M27& 2013.8.12. UM 22 S5A| &F /" B9t
XM26& 2013.8.5. FoiMst 5 FM4Md|of st Ao SEHE T
= FOHH S 2AL B A ¢ Bernstein Liebhard 2H2 FOiXst AP L =29
M26% | 201385, | s cusicl= Mze oTE &S
HAH AlO[ofA] ojLl= B= 1 ADIEE
M2s2 | 2013.7.29 | njo|32m WAl 7|7t &S of MES R
- goj & M Al A|AHINMe| SHE S
M24& 2013.7.22. MRP|Ee| Hpo|anlo| chst MESH "I}
B AOLE O|E{Q} ADIE | = o|sl L= z)l-_IIZ_Q_ t:cl>l-)\ Z 0| AHD§|FX4 %ggl:
235 2013.7.15 | = [E O|E{et ADIE JIMA|Ed| 2ofst E | RFEAL &2 MEHH
2 AJARE
XM22& 2013.7.8. (HEzte B49I3]) Foidset HM15) @ tlESnte| sty X280 2yt
FUMze| ALSnE HAlHo| oHst H=e| o
H21& 2013.7.1.
CIXIE x|ofi(digital dementia)2l =&
M20& 2013.5.20 | =2 RsH|A FHIH =T cheh, MXtolol| tist 20| S 522 A
M19& 2013.5.13 | AQE SAPMOEME(SSM), FAfmlof| 2teh nfste|els| UM e
i ozio|o|5 o QIXAE 2™ HELAHO|Mo|| BHst
H185 2013.5.06 lTuI;RI_(EC), EMF2} 2IX| 2e HR/UAH oM
A& 74=
172 2013.4.29 | o|=&tEts| FOiMsS) 7|1X[=0] 2ol o|x|l= gekl| st M2 HH0|E
IH QAT A(ARC), HAMEREF HOO|E
H16E 2013.4.22 —
SQUHAMMEIS 2| 215](SSK), 2012 HUE HAXEOM S3HE
M15% 2013.4.15 o{Zlole| F/oiXst AlEZE ADHDS| 28 &7t
M14z 2013.4.5 FCC, o|= RF o= HE &=
_ =M | M2 HAIE S| S|(ICNIRP), MZ22 Z=2IHAM 27|
H13& 2013.3.29 -
ST, "FOUIME g J|EF EMT(7[0lAM gMsE MAMIE Eol= 2T ST
M125 2013.3.22 | &2 o|olAIZ|#, KDDIitE MU Z olsSL7|X= 28 BLH &5 4 AR
H11E 2013.3.15 o|AZIY FBONEE AlRD} ZHatMelnto] T 2iA
XTIt XPe| Al E=23| MAHMLESE - HEREA
M10= 2013.3.8 - -
f7lof, o|dAXICHAF JFOIMSE 230 FX|
bolfek=3 2013.2.22 | &3 2¥s|(Cancer Council), & &3 1= HMCHZ LR} — MA 2o 2 HA|X]
8= 2013.2.15 | O|Ef2|o} Al&2|ols, MAf Qlx|Yer A7 EFCZ ol M7|X| 221F
M7= 2013.2.8 oA E2(= wiEY o MR XY Is8l=e AR
6= 2013.2.1 FEEEEH(EEA) FUE Xt} LsiE £0(7] 2l 2 oA




k=2 Elgd =l A=
) 2012 | 12 &, =ZAoM 7HE|=l Journee Bio 20129 wEXIR 27|

M55 2013.1.25 .
HE2t= F2i7| 2ol MAah 22l S (electrosensitivity)oll 28t A S &

M4z 2013.1.18 AQIE Lennart Hardell, FLHMEle| L] 52k /A Sotol| et A7Znt &
2lzo| o|s&4l 7|X[= HWARZE 900 Hivt =ot

3= 2013.1.11
HIO|0|L{ME|E 2012, F4M(Wireless)2t EMFO]| CHsl A0

H2& 2013.1.4 =M AATA(ARC), IFMF I =&} 2of g0 2tst AFZN JE
HlQLt ofsteds|, S3EA W FUMSAEEA TS *F

M= 2012.12.28 | o|=20}1t=t3|(AAP), FOHESoRH X|X|

FELI2|(EP) LEAI=|H=lollM 2gHelo|

MAtat £ H5of cigh Bk AHE

_16_




