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Table 1. Relative cancer incidence by site and sex of korean (1993)

Male Female
Rating Site % Site %

1 Stomach 275 Cervix uteri 22.3

2 Lung 16.4 Stomach 16.8

3 Liver 15.0 Breast 12.3

4 Colon & Rectum 7.2 Colon & Rectum 7.7

5 Esophagus 3.3 Lung 5.8

6 Bladder 3.2 Liver 5.1

7 Biliary System 3.0 Thyroid 4.9

8 Hemopoietic System 2.7 Biliary System 3.2

9 Larynx 2.2 Ovary 2.9

10 Pancreas 2.1 Hemopoietic System 2.7

11 Others 16.5 Others 16.3
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Table 2. International agency for research on cancer

evaluation of human carcinogenicity

. . Number of
Rating : Interpretation .
Chemicals
1 Agent(or process) is carcinogenic to 50
human
2A © Agent is probably carcinogenic to 37
humans
2B ! Agent is possibly carcinogenic to 159
humans
3 ! Agent is not classifiable as to its 381
carcinogenicity to humans
4 Agent is probably not carcinogenic to 1

humans
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Table 3. Examples of environmental human carcino-

gens®
Acrylonitrile Coal tar (aromatic hydrocarbons)
Aflatoxin Cyclophosphamide
4—Amino biphenyl  Diethylstilbestrol (hormone analog)
Arsenic Leather and wood dust
Asbestos Mustard gas (alkylating agents)
Benzene Neoprene
Benzidine Nickel compounds
Beryllium Nitrosamines
B—Naphthylamine Radiation (ionizing and ultraviolet)
BCME Tobacco smoke

Chromium compounds ~ Vinyl chloride
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Table 4. Relative death rates of major four cancers, 1990—1994(percenpage of total death)
Site 1990 1991 1992 1993 1994
Stomach 31.5 29.5 30.6 29.8 29.3
Liver 24.1 23.7 23.9 23.4 23.4
Lung 14.5 15.2 17.0 17.7 19.1
Cervix uteri 7.1 7.3 7.5 6.8 7.0
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Table 5. Estimated yearly increase (ng/kg of blood fat) in TCDD* and TEQ* (without TCDD) levels due to working
times in different production departments : Hamburg, Germany, (1952—1992)

Production department

TCDD

TEQ

2,4,5-Trichlorophenoxy acetic acid

Trichlorophenol after or during 1957

Trichlorophenol before 1975
Alpha decomposition

Trichlorobengene

Bromophos

Hexachloeocyclohexane synthesis

Lindane
Formulation
Manual workers

Unskilled workers

Store and transport
Administration and others
Opiate(morphine production)

75.6(56.0—95.2)
39.1(14.9-63.3)
292.1(139.3—444.9)
0.3(-29.7-30.4)
37.7(—67.4—142.8)
9.9(—19.0—38.8)
16.3(—13.4—46.1)
3.8(—19.6—27.2)
13.8(—25.1-52.7)
12.3(—-2.9-27.4)
14.8(-61.7-91.2)
-4.2(-30.8-22.3)
2.7(-16.2-21.7)
-0.1{-57.9-56.8)

8.5(—1.9-18.9)
14.5(1.4—27.5)
34.0(—48.8—116.8)
57.4(41.7-73.2)
39.4(-16.9-95.7)
8.1(~7.4-23.6)
3.2(-123-18.7)
7.2(~5.3-19.7)
10.4(—12.5—-33.3)
12.4(4.4—20.4)
18.8(—21.2—58.8)
5.7(—8.4—19.8)
1.3(-9.8-12.4)
5.4(~26.6—37.5)

* TCDD, tetrachlorodibenzo-p-dioxin ; TEQ, toxic equivalencies of polychlorinated dibenzo-p-dioxins and furans.

Table 6. Relative risk of total, cancer, CVD*, and IHD* mortality in relation to quintiles (upper quintile divided into

deciles) of estimated TCDD levels (ng/kg of blood fat) at the end of exposure above German median back-

ground levels using the cohort of gas workers as reference : Hamburg, Germany, 1952—1992

TCDD

Total mortality

Cancer

CvD

IHD

0-28
2.81—14.4
14.5—49.2
49.3-156.7
156.8—344.6
344.7—3,890.2

1.0
1.55(1.21-1.98)
1.30(0.98—1.71)
1.47(1.14—1.90)
1.48(1.15—-1.91)
1.37(0.99—1.90)
2.43(1.80—3.29)

1.0

1.59(1.01-2.51)
1.29(0.75—2.22)
1.66(1.03—2.66)
1.60(1.02—2.52)
1.70(0.99-2.93)
3.30(2.05-5.31)

1.0

1.22(0.81-1.83)
0.88(0.54—1.44)
1.35(0.91-2.01)
1.64(1.12—-2.39)
1.53(0.95-2.44)
1.96(1.15—-3.34)

1.0
1.43(0.83—2.44)
0.81(0.41-1.61)
1.18(0.65—2.16)
0.90(0.47—1.75)
1.61(0.85—-3.04)
2.48(1.32—4.66)

* CVD, cardiovascular disease > IHD, ischemic heart disease ; TCDD, tetrachlorodibenzo-p-dioxin
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Table 7. Relative risk of total, cancer, CVD*, and IHD*-cause mortality in relation to quintiles (upper quintile divi-
ded deciles) of estimated TOTTEQ* levels (ng/kg of blood fat) at the end of exposure above German me-
dian background levels using the cohort of gas workers as reference . Hamburg, Germany, 1952—1992

TOTTEQ Total mortality Cancer CvD IHD
1.0 1.0 1.0 1.0
1.0-12.2 1.46(1.11-1.93)  1.38(0.93—-2.43)  0.93(057-150)  1.02(0.54—1.95)
12.3—395, 1.39(1.07-1.81)  1.71(1.07-2.74)  0.92(0.59—1.46) 0.96(0.511.82)
39.6—98.9 1.54(1.20—1.97) 1.50(0.93—2.42) 1.48(1.01-2.17)  0.97(0.52—1.81)
99.0—278.5 1.34(1.04—-1.74) 1.56(1.00—2.43)  1.55(1.07—2.24)  1.13(0.64—2.00)
278.6—545.0 1.65(1.20—2.25) 1.71(0.98—2.98) 1.63(1.01—2.64) 1.73(0.92—3.27)
545.1-4,361.9  2.28(1.67—-3.12)  3.27(2.04—5.26) 2.06(1.23-3.45)  2.72(1.49—-4.98)

* CVD, cardiovascular disease ; JHD, ischemic heart disease :+ TOTTEQ : toxic equivalencies of polychlorinated dibe-

nzo-p-dioxins and furans

o] Z713 Ao g Yegon o) &% &
242 Jehl 9 tHTable 6, Table 7). 3] 714 $j@ A0l
=2 Zo] TCDDH.

AzRow 2 o ¢ 2% pCDD/FY Uzt dist
ol ke JEs AV Jeigen, ¥4 A% AR

dl

o dalde 55 d¥l o¥ TCDDS FHAENFT
g3t 2% FAZ BaHu gloy AFEAH &
Za £ W AT gig A 28 #2 ERE JbeAe
agi £ F o

$2 vetellMe H2d 2252 e 287 FEA=
vjtol B ALEE O] ol AREE o&ste] 2] ¥
ZolE1 x=¥3lu Ju = FF7BINE oE F
ARolth!o 2t 87 BAol@d SHdME
»@7] Fd Aztoz AZAE fiy7] 24| opjHL

oo pd

L 9

53]

tho]&Alo] wo] vj&H 7] wiEo] o]2 g =7t ¢
%q_'u)

Ao gAML mRet

Yol 9&Zo] gIgoz dujgo}l $FM E3] A9
Mo E3teke] Zrtdo g ojgtel A MAIHOE HRY
o] WAy go] F7I3la Sith U]%-@l 7% 19734 ol F uf

ﬁ%% Z}QW aek 9%,
Ay oz 3% &, IA(pitch), Xe4H creosote), ¥l

2 33E, gF 59 =& € Aflth /M & EAe
AeAel Frleldl o)A AR QFES Tie #HH1

154 / 433837

9F2 S $740%9 B39 93882 (chlorofluo-
rocarbon, CFC)olth 1990dt) %ol 3lE-3lette] 214
2 A AAReE A7 NFYL BEDE JAAMd
o3 i 2ol AHEE F Sl JsEsTA, B TtE
59 AMg o] FAAVIE Fout AAAHez A4
FA71 ded £do] o "ty eEF 33 WAE
aiMe BE)AYY U Y EIE M ofA
B9 o] 143 olFofH o} 3k

19909 FEEA L B EgEvdo] HEH l
Aot st dHEet HEAHT Yol %l‘;it} Eﬂ@iuﬂ
Ay BAZAM & &9 0 24
ek Al 7HEeR E
e AR A PAEHe £
olMg g sy e&7 g B4R
A geth
4 Fog s 14w
Sl ‘ﬂ ‘#%7&94 FZo] otatsdA UGl
QAo X 52 e gRYoly da
527t Vz} ZJEM 43ppm°1 AEd oF A& &S
FHE FAT met F5E A3 94 FYFE 7IE 10
ppmolA 3¥} ©]4<l 30~40ppm7tA| £ AHE3IE 9)
o] Egjgav g AN $ert o= wEch o1
Eggarae S22 rE2aHanvy fug
rEzEdg BEYIXE 471%] EAZ FAHY gtk



873 24

8 vk A EgEzdg FoA HRR¥ g s
¥, §2E2YE Z2RrHERvg BEVYE Folr)!

o] oA 2RI EL FE 4Y T WtAe] elw
“%—ME} ol BAHIAH AT Ao ey FEZE

gl & 19E9) 17lo]az2ad TEH Slv B HA
%C’P 7ol 22|64 slAdg ZBE gl 28 HFE2 1.7X
107° Axhal gt o]& <7 JdoR Fiteid 1009

9 1.7%c]th

2 et FEEY EgEdY v JAY 37
338 A74arF 1988WHE 19897 AT 147] T4
g o R A vl 29 18998 9 20~60rte]2
2a9 *ZOli’iE} o] #X& 2 Uzt S44 F Eg
Szoe 719 100pg/L Brbe @e goluw 77
obft Aol gtk BAY 4 gle Aok

gs EZGz e g FuAdel o7l Wi #Y AS
EF dojith, 3 FolA grdE 2o 3F JE 43|
3 iR 37] Fo2 dopriuz g ¥ AnAe
gk

0|& of|A~E=ZH(xencestrotens) T

e d2E2A ¥ Z2A2HE AT 23 A2
Ego] 2A=ed 98 Q08 270 MEFE, A
| 2852, H73719 Hw HA37) g drezA By

Sapokal AEg 11_zqo el G-uber

ot} o] §2 Fl

7}\% 247;]] Orﬂl-ol-g,] 5% ;gEo“u]-
$oE o} BEY Axg

oA U v A
HstA) Zajal ok
Freke) A AR F MG FERE L AdE o2
E2Holth 2EZAL AA o] EA3te s2EoR
W 2A 3 F571 el d2EE(estrone), J2Ed S
(estradiol), N=Ez2]&(estrioDo|t}, o] F J2EFHUE
o] 73 EAQ oEEZA N FAld FA nd 2 o
A dhdM A4E o5 A4 FA Bl =
e F71 4 AT #4 Qe vfs Fad 328 39
gtjolr}, o)R& thAt FAPL 2-hydroxyestrone-16-al-
pha-hydroxyestrone 2.2 thA} H=d 2-hydroxyestrone&
ARAY ALE e 'FL Jd2ERA fAtEoY
16-alpha & AEE P=e ‘U 2EZA dAE
o]th!” 16-alpha 2 L Al FXol] A 435 A
E A& FA471ed o] Y Sl A AT g E

245 & 249 42 5%

r

s 9 Zolth meb A4 4 2ERAY wEHE A
o] Foul Bl Be oaEzAd =3 A A8 B

3 gl WAF Bsgo

QAN Hdse JrERA 9

o o) EZAee o]%ﬂli 2740] griy 3t} Table
8). °|F olFdrEZAe] AR FHE Ay 2y
Al AAE AH i osEZA gAMEe] ol A4
7§ ol2 A3 fek WA 7heAde] EA F7Hd Aotk

o]f o]F o 2ERAL dRE AgA o)) W] FR
FTEY A 2ol go] EgH o] lon 8] FolAb
&% 38 155 EE AAAD HF AdAA HHEt o
A A 9 87 9.do] Az Al Al At 5

BE o]F d2EZAo] MU FXE sbsAel Bk 7}
4 &A1 7ol DDT(dichlorodiphenylchloroethane) #
FAF 1 ask gl 197218 AMEo] FvE w7}
A 5087 AHYA 2L DDT7F BHAHI o] 50| o}F
oAt g Eofl AFstn dh'® DDT, DDE (DDT +#
A+2), atrazine, 2 Kepone?} 16-alpha¥ ALE=ZA
AHES ol wtEg Aol FAH.

7o By oFd o)F iEZAN 2L YL
&8 38 52-DDT, dioxin, PCBs-0] fote] 4L &
7HFIE A 9ol e B £E8 FAAIIYE Bavt
Ak A3 dge A9 & ¥ AEd o BE 439
Mol 19 239 e FRp7) W,

a9y 9= g e Hie mad Ayd 19594 o] A
of 24T Algre] Hzk 4o Hlsf 19709 ol ¥l EAS
Atgel A2 71 25% L FASHT ol Wil 2.1% 4
AAGSE vepdeh =3 21705904 15,0009 @
HEE o 19959 #&E 3 Ax Ad 204 F
et 2.1%7t Fvith TAH 4 B & AT, WA
o AL A w7 B HF FR 7 50% 4
AR Wl Qlok A& 429) A% opde) 1 A
o gl E HEE stxepA A3 FAre o AY 2

1 Jdow, 23k dA A7) 718 Fol AR F
MU o7lelE 2EHA §9, 48 ¥4 59 4

A% A& 4 glovh, 7H4 Za% &ﬂ—% Al 8 fral 313
EHolgtl AL B £9 il dF FHE 3
3et B9 24 7ML o]B0] 37, B, EY 59 o9

O

Korean J. Life Science, Vol. 6. No. 2(1996. 6) / 155



o
"
i

Table 8. Some proved xenoestrogens

1)
lo
Jo

Compound Use

Comment

1. Chlorinated organic compounds

Atrazine Weed killer
Chlordane Termite killer
DDT Insecticide
Endosulfan Insecticide
Kepone Bait in ant and roach traps
Methoxychlor Insecticide
Some PCBs Component of
electrical insulation
2. Plastics

Bisphenol A Breakdown product of
polycarbonate
Nonylphenol Softner for plastics

3. Pharmaceuticals

Synthetic Constituent of birth-
estrogens control pills and estrogen
replacement therapies
Cimetidine Ulcer treatment

4. Fuel constituents

Widely used today

Widely used before it was banned in 1988
Widely used before it was banned in 19723
still present in virtually everyone’s body
Widely used today

Banned in 1977

A close relative of DDT

No longer made in the U.S. but still found
in old transformers

Leaches, out into fluids when hot

Leaches out into fluids readily at room
temperature

One drug diethylstilbestrol (DES), was given
to several million women during pregnancy
before it was essentially banned in 1971

Aromatic Components of petroleum Can be inhaled readily from gasoline and
hydrocarbons from car exhaust
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