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A-1 6,468 455+1.74 0.76(2.66) 05~2575
A A-2 6,355 1.82+7.68 0.71(2.50) 05~2265
A-3 6,465 1.53+5.44 0.69(2.39) 05~1345
A4 4,189 117328 0.61(2.09) 05~1135
B-1 7910 0.67+4.77 051(1.31) 05~2%.5
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F-3 2,301 1.34+2.96 0.78(2.23) 05~515
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J-2 1513 0.79+7.69 051(1.34) 05~2865
] J-3 3,122 0.68+2.78 0.53(1.42) 05~1295
J-4 2,329 053058 0.50(1.17) 05~185
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50-100 148 0.10 10.530 5.06 7855
100-200 &0 0.06 12.413 597 8452
200-300 27 0.02 7.013 3.37 87.89
>300 19 0.01 25.192 12.11 100.00
A 144 318 100 207988 100
A7 SRR A Fete] wEFE AN 1T v A%
o] w22 71431 pT-hrE 34.34%0] 913 1~10 pTE 51.107 pT-hr(24.57%), 10

~20 pTE 19569 pT-hr(9.41%), 20~30 pTE 3.863 pT-hr(1.86%), 30~40 pT+E
2.909 pT-hr(1.40%), 40~50 pT+ 3.959 pT-hr(1.90%), 50~100 pT+= 10530 pT-hr
(5.06%), 100~200 pTE 12413 pT-hr(5.97%), 200~300 pTE 7.013 pT-hr
(3.37%), 300 uT °]4H-& 25192 uT-hr(12.11%)°] T},

A7) wE3NEe} RS e vluetd 10 pT m|rke] A7) ==
45 142423312 AA w2359 VI%E AAedoy AN &%
122539 uT-hr= A =3 e] 589%°] At} vhab7kA = 100~200 u'T, 200~300
uT, 300 uT ol 2714 =&W s 242 0.06%, 0.02%, 0.01%2 1§~ Shok=] vt
w=ETFL 597%, 337%, 1211%2 iAoz 7o u5F 274 wEelid

of wel 271 wEFFS A FFS W%



SMFa A& (ELF-EMF) 2

2.

D SA4F 27143} o

°] DNA
# DNA<]

g ol g3l o A%

39, comet assay

7ol <]

L

W 0.1-05 mT®e 60 Hz =717l

2

ZA}

7}7} free radical® <3

=
[€)

At
ol

F A tH(Lai

9

al7y

0SS

)

4

A

o
T
ol
3R
ey
_ZT:
A

T
-

mitomycin C¢} FA}

af

DNA-DNA .zt Agte] o

_
~

B

4
;OT

!

of $lojA B Hlae] flew oo df

ATE

o} WA (Carcinogenesis) ¥}

s

B9k}, o] 7

o3
=

|

ol

3k,
o]

8

A

A e EMF7F

a

X

3

T7F AR EHAY, AW &

|

X
Al

h 84

ke At

7}

=
o

g o]

= AR FAA AE

No

B

0

==
"o

oF

—_
fite)

HOo
NJo

el
5

Al

!

—_

o
)

—_
fite)

ELF #7174l

ol

|

!

|

3

HiE A7 Aol o

K

Qo] 34

al
Ho

o

;O.ﬂ

0

o}
‘mo
o

%o
H]
el
0
No

—_—

0O

8o
)
ol



2

alz] o
-1

G Adg AolM o A2

P
A1

7(3/&}- =i

o}, of7)o] =
of ot Ao} FlolA

1

k)
R84

oo B

LEL
o o

J ol

T
-

‘mo
gl

K
Mo
|
TR
2

oF

El

A

s

il

T

-

A}

]

X
Al
1

k)
R8N

o)

o

o
2o 7 el

wel AN wE
o] 4

H 71eEeH o

=

s

5

o

of thek Aot o] A+

=

2
A

T
-

o} Al Hel iR A

_]

3

L
T

d

A7} LFEUT, O B A7k AF E= A of
o

o A

7stel

=

o

o2 4

A

-
X
=

5)

o ehou, 1y

Al

Al

K
!

B/

i

)
oH

)

ey
a

| tiqrE Aol A

#3719 gt F ATl = A

R 27 e

1

ko)
R8N

gS B ¢

3
&,

O;

9]

+
A BT &

A
o

A7)

1

°
h 8N

ol thz

&
1:

o
%

=
o

|

A

|

]

¥ Al

- ¥

3

o

1ni

o)
oF

=

=

50Hz®] MF
ANA A

o}
-]

T
-

Aol A

O
RS

g

=
[€)

FASAT.

-

Ak
Rageh

=

Ry

FH g E AT 3 7ellA,

T
-

1

ko)
R8N

T-ell A

=

[¢)
ol gk

HE0|

h 8

g A1 el o

Aol o

1

H
=

%}

0.omT= 302



T=7F 57k, mitotic index S7Feks AAS Hol A oF T 7]
7VFsdS Al7IsH71 % 3k tH(Rageh, 2012)

9] 7/del e} RNA AAF Ao B 7hsAd o] A3t} Fedrowwitz
o} Loscher 59 d+(Fedrowwitz, 2012) 52 A5 AyoA= @A) Wzt
&k F3349] 745 RNA ZAF Ao #ofste] I Gz o] Wdo] F7ly= &
ol J*“Lﬂoqo‘/} Aol o= Aoz 4eli Lewis ratse] 499l ©]

| 98 A Hi7ksl 2o A9 o

rir

_1

= M= 0T
2] gk T *MMW Apol 7F A S T Ad o] QS Hargk vyl Sl o2t

=<
Aol e AXFE tgoe® MF =%A] mammary glolA a—amylase

protein®] S7+% = 4E-E7e FH7F Atk o] a-amylase’} 2E# Zof 173
biomarkero] gt ©@do] Q&o%x EHsT MF =29 biomarker2A «
—amylaseE 83l Ao sttt AS AAeAL ) (Fedrowwitz, 2013)

& IHEEe TS A ME7F idg ) f=2g 2 SA 8= o
o} #HASte], Negishi 59 7914 (Negishi, 2008) 7,12-dimethylbenz(a)
anthracene® A5 244 7Ho] 948 A& o2 =509 45 50Hz9 MF
= 3F 22417k 30F 5o, 70uT, 3/50uT A7) 2 =E&3 dtoll A QA wZE 3} H]
waf 2 A JEF Wy oA Zb o] Fou| gk Afolzt gilem o] 4
= 29 RHEE o] UpERRT

Chung 59 74T 60Hze] MFE 94l 1821 #HAE ez ENU ¢
S500uT 38wkE =Eote] HFE LA HIEE vlustsl o Fon|gh xo]+= gl

Atk AEE, AS, A, T4 A HE T B HolA Aozt gl
(Chung 2008), 500uTe] MFE @520 = 4257 ZALete] sds AdS Fas
AR A% izt GAFS Bl A Zol= glolTt(Chung, 2010)

Bernard 52 97 (Bernard, 2008) n-butylnitrosourea(BNU) =9 0.2 w3dH
i, A1, 50, 150, 250, 350Hz2] #7172 100uTe] Al71= 5257} AFekaL
Aeabd e 2ARE A iz st vl S o, A7 s M s 79
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& A (in vitro study)olA = oF wHAIe] AHAS FHEE AFEo] U

EAgtt, 5§38 A A9 mammarian gland®] &% A g2 AAESE wEr
A Aol A=, Bl E 3 vloloj vt EAE7] = sk A9 dATE TFE B
o, 2717 =3 DNA &4 53 #ddo] vk 235 AAE vt 1o
(Vijayalaxmi, 2009) ©]% th+¢] A7-eA DNA 43 #d 7Fsde AA
HE7E 9

ols AE FTFstY FHEABYNYL3] 2] Scientific Committee on Emerging
and Newly Identified Health Risks(SCENIHR)®] 20154 H.I1AlE E3lof, A9
Ao Mo Aiel A= DNA &4 B 74 SA49 =49 SA7F o, A

g AE sl olE FPE + Qi FAL FESn Brsg

(@) o WAz BAY o)A Astd AT ¥l
= oFd T2(ARC)E 200240 W7hEl WA S S3he] ofFo]A]] wend)
ARA EA7F Jom, ge dEsd faAs BEEE 2AT i adow

Btk B3 & A9 At e o Y BEd S e &4
oz Haasith ol5el 4l A% AT AR Bt 2ol AXY.
7} Human carcinogenicity data in adult
- Residential exposure
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(3) fas B ey A7

O Database: Pubmed 714}

O #HA W4 electromagnetic fields[all fields]
+hbreast neoplasmslall fields]
O & 1137} 23 =
24771 A3}
-> ELF-EMF ## =9k AW
-> review, meta—analysis #|<]
-> in vitro A¥]
> E=2AE 9
=> A7) 20000 o] -

O HF 1T =% A4

2000 o] % A1 w==d U HAe] BEAel tiE A4 178
AAste] A3E #EeAth Koeman 52 120,852 ¢ HAd 3 ool dish =
SE A7 23 oMY Fte g m=:ol =& wolA rong Aaot
UEA] dgrom 4 wEefo] & o2 HUE % FYnd A= gl

h. 2003 London 59 nested case-control studyel A+ >040 pT OR=1.21
(050-296)% frolvld Avk= ¢1glth  Johansen 50| 28224 9] w91 g
o & TFE ATNE 104032330 AFES FtE o, B4
o= FouletA = utt APH wE g -2t ATl Al McElroy
59 AFoAE= AxZETolA OR=1.06(099-114), T =F oA
OR=1.09(0.96-1.23), ax=Z& oA OR=1.16(0.90-150)2 FA4 9w glont
A7t S7F 7vsetthe 23t 1o, Forssen ¢ A% =>0.30uT
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(o)

745 OR=1.01(0.93-1.10)2 e}t Kliukiene 59 7oA & A4 =
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Occupational Safety Research Bureau,
Occupational Safety and Health Research Institute, KOSHA

Object Extreme low frequency electromagnetic fields(ELF-EMF) are
suspected of causing many health disturbances, but there is no established
evidence of this. In particular, most of the studies related to low exposure
groups targeting residents are needed to carry out studies related to
occupational high exposure groups. In the case of live work, it 1S necessary to
study the health hazards that may occur in the high exposure group of the

electromagnetic field.

Method We measured ELF-EMF level in Electric distribution worker and
conducted a literature review of the health effects suspected of being
assoclated with the electromagnetic field. _Based on this, we attempted a valid

epidemiological study design.

Result The arithmetic average of the extremely low frequency magnetic field
was 1.18 + 11.20 uT. The range of the measured value was 0.05 ~ 1,671.50 uT
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and the range of Ceiling value was 105 ~ 1,671 uT. In the case of Korean
electricity with a frequency of 60 Hz, the ELF-MF maximum value was
measured by one operator when the exposure standard (1,000 pT, Ceiling) of
the US ACGIH and ICNIRP was exceeded.

Although it has not been established through a review of the literature on the
relationship between electromagnetic fields and health impairment, it seems
likely that this may be related to the development of Alzheimer’'s disease.
Considering the possibility of acquiring live worker data, the size of the
acquisition data, and the possible health impairment, a monitoring system is

require

Conclusion : Based on the results of this study, we construct a surveillance

system for active workers and contribute to the protection of workers’ health

Key word : Extreme low frequency electromagnetic fields, helth effect
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