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> IRIRPICIKIBXNIEDDTIC & SHFBEOUIRROIFEEIE (Nature,
1967) . WBELROFERSFUBROBEICHISIR O >
#1EM (Science, 1968) OB

> 194050519715 (RE) ICHhHTREMRIEATEHETILTH
RICIZSXXNEARIR O (DES) IC&HL, HEULELR
ICEEHOIRE (Vaginal clear cell adenocarcinoma) HRYE L
EEORS (Am. J, Obstet. Gynecol, 1973)

> RE iR 71E/H07IL—20. 1938FENS1991FORIC
L[QRINEXRZEIC, H¥IS50FO0RICE FOBFERNIFIFERL
EE®RSE (BMJ, 1992)

> Our Stolen Future (BN UARE) OFRF (1996)
> IRIEA (HEFIFIRIBA) DISPEED” 98%233% (1998)
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Definition of Endocrine Disrupters (OECD)
R kD <EMROER

An endocrine disrupter is an exogenous substance that
causes adverse effects in an intact organism, or its
progeny, consequent 1o changes in endocrine function,

AR N <IMBEEIF, RNPEREATILZ it U THILEO
(FMEINICIERZ BT 5 & YT NBEZEL TIVG)) B
HBBFEOTROBRICRZEZRIFFTIBREMECTHS.




EFFSFUBTEEMICRIFT
Z0EEE (EIL) OMRERREE

Ek e e

HEAR OB HEAROYHPiHI
HttOfmL] /ARFEEAZ R
ZIBZOETES HIBEEBEEVHETIHNORRICSFS
GBHERETh) N/ ELERFIC & 5Bk

Happy Unhappy




£ RO FMMEE KR S UIRENA

=7kl (2n=18)

2;33 “" " 1] ’l ll TR

(zw) L onmonennd

El dannssasnsana
s o= " - .4

QA 7DRBEFNREL! S«0LT7= (2n-=30)

| Crocodilia
HHEE
. AR BB G5 8% G822 08 2% 3525 22 ax

i Chelonia ' Zv:iﬂ/ (2n= 66)
/GSD l ‘! ‘I i‘ 'i .. "e Iliisﬁaa Ao A ua an

ald R 23 22 KA p® s a

i S2AE (2n- 36)
“ “ TR IR TR 1R TP

V3 “; : Xy Ek (2n= 46)
it Mammalia “ BEOO MG e g se k. i i 1
AU 04 D §0 33 &5 40 %3 xx A4 an




BRI {ESMAKTOBTUICHT S

1IE U 0 \2058




iEROBHFICHT SBHOR]R

(T e e
EESITIZ X 0D,

Rk <ELWEIF
ECK
s L A-12Ke




ERfF (XN=Z0) CED<S<SHARIR

werBIcdib 1T R kRICHET S
;! J 12 JJJ ,j .)Jr:: ﬁﬁmﬁm

$he - AESH

- /.—l :




REINENR N <IMBRLALCHOARF—0L

BFEIRRLT
Priority Setting
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BRI RNN—=207
Screening assay

BRULTR S BESER
Definitive test
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OECD Conceptual Framework for the Testing and Assessment of
Endocrine Disrupting Chemicals : OECDOR 2 ik D <FLINBIR LB ASFERE

- physical & chemical properties, e.g, MW, reactivity, volatility,
Level ] biodegradability,
Sorting & prioritization based -human & environmental exposure, e g, production volume, release,
upon existing information use patterns
- hazard, e g., available toxicological data

- ER, AR, TR receptor binding affinity - High Through Put Prescreens
Level 2 - Transcriptional activation -Thyroid function
In vifro assays providing - Aromatase and steroidogenesis /in vifro - Fish hepatocyte VTG assay
mechanistic data - Aryl hydrocarbon receptor recognition/binding - Others (as appropriate)
- GSARs

Level 3 - Uterotrophic assay (estrogenic related)
In vivo assays providing data - Hershberger assay (androgenic related) - Fish VTG (vitellogenin) assay
about single endocrine - Non -receptor mediated hormone function (estrogenic related)
mechanisms - Others (e.g. thyroid)

Level 4 - enhanced OECD 407 (endpoints based on
In vivo assays providing data endocrine mechanisms) - Fish gonadal histopathology assay
about multiple endocrine - male and female pubertal assays - Frog metamorphosis assay
mechanisms - adult intact male assay

- ]-generation assay (TG415 enhanced)!
Level 5 - 2-generation assay (TG4 16 enhanced)! - Partial and full life cycle assays
In vivo assays providing adverse - reproductive screening test (TG421 enhanced)! in fish, birds, amphibians &
effects data from endocrine & - combined 28 day/reproduction screening test invertebrates (developmental and

other mechanisms for RA (TG 422 enhanced)! reproduction)
1 Potential enhancements will be considered by VMG mamm
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Screening (R —=%7 - TRKN)
In vifro tests GAERERNFEER)
> Receptor Binding Assay (BB ESHVER)
> E-Screen (#HARsBTasER)

In vivo tests (ENIPEER)

> Uterotrophic Assay (FSIBAER)

> Hershberger Assay (In—3, 2 IR—1i—iRER)

> Enhanced TG 407 (##382)TG407:452%)

> Teratogenicity Study (#ESTHZIEAER)

> Two-Generation Reproduction Study (21#{{:AE2)

Definitive (tETES\VER)




Methoxychlor and its major estrogenic metabolite, HPTE
Xx70I1LE, TZRNOF A HIEBEIFDK:HY (HTPE)

ccl,

|
CH,0 —O—ﬁ OCH,

Methoxychlor

|

ccl,

|
HO c OH
H

Hydroxyphenyltrichloroethane
(HPTE)
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Receptor binding assay with ER-alpha/E-screen assay
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Results of uterotrophic assay in ovx rats with MXC
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XX 70DIL0218KFTEAERR (5~ ) ICHH SHRENMOFERBRIE
Group mean body weight gains (g) of parental rats treated with methoxychlor

H#ENN (Mean£SD)

RS (Mean£SD)

RiicATE X HR

SARIAR

RiicAIE RXHB

FEURARRS

DHE AR

0
10
500

1500

352+34
36044
260+29**
181£2]+*
433+417
448 +44
325+32%

254+28***

444+46
473+62
327+38*
235+27%
540+ 69
558+58
407+43***

28925

164120
160+22
117+£10%*
99+ 13***
224+23
227+21
170+ 14

161£12**

142+22
150+21
127+21
105 +22***
144+ 17
158+ 15
13118

90+21**

2+t19
1£15
2911
38+ 17
3+16
617
3113
48+ 17+

xxxREKE (p) <0.001 THAFNICHE.
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Reproductive data for parental rats treated with methoxychlor

BREZiRFE

(ppm)

HEAMN REE

ESTh
N R

iR

LA

THIERFHK

(mean+SD)

FINHERK

(mean=SD)
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0
10
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1500

23/24 22/23
24/24 23/24

23/24 22/23

24/24 22/24
24/24 20/24

24/24 23/24
24/24 24/24
18/23* 20/23

23/23
24/24

23/23

23/24
22/24

24/24
24/24
22/23

22/23
19/24

20/23

18/23
20/22

19/24
23/24
10/22*

22/22
19/19

20/20

18/18
20/20

19/19
23/23
10/10

156+2.6
ENES N

134125

10.1+25*
154+24

158+29
12127+
82+21*

137+2.6
13.1+3.0

11.1+32*

16+29*
129+28

142+26
105+24*
70+24*

REE- REULCHIFTRIEOE/ RELCESFIEFIEN).

iHiRE- (HiRCEHHOR/ RELEIHOK).

iLERE- (ERICHELCCHONR/ HiRCECILHEAHK).
X, %% and xxx: §EKE (p) <0.05, 0.01FElF 0.001 THEAFNICHE.
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ER binding assay + (ZRNOFHKRIERABL))
E-screen + (ZRNOFFRIERAHL))

ENINEER

Uterotrophic assay (ZR O A&(EBL])
Hershberger assay (RO AHRIERG L)
Developmental Tox. (S 1EBR L)
Two-gen. Repro, Tox. (BASNGEES D L] )




p.p'-DDT and its major anti-androgenic metabolite, p.p’—DDE
pp-DDTE. M7 > O A1EBEF O (p.p’-DDE)

ccl,

ALY

1.1'-(2.2.2 - Trichloroethylidine)bis[4 - chlorobenzene]
p.p’-DDT

|

ccl,

p.p’-DDE




p.p’'-DDTOYRZE RN IC—1E O A RER

ASROVIEMR DR

A BRE N EER
ER binding assay + (ZROFAHKRIERHL))
E-screen + (ZZRFOXAHREBAHL))

ENINFEER

Uterotrophic assay - (ZRMOF AHREBG L)
Hershberger assay - (PrROF ARG L)
Enhanced-TG407 t ((RILEXRFHROEN)
Developmental Tox, - (SR L)

Two-gen. Repro. Tox. /- (IRILEZ IR RO
SN h—EiEsHEFRESINT)
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SPEED’ 98IcdiItSHLIEAHO) 1 :
Wistar Hannover GALASS « F &R\ 1 B BTES AR

i Treatment period i
Parental .Gesfaﬁon Lactation | k
females

Birth Weaning Sexual development Maturation

> HRAMCHRBREINEESMICHIT. BeNREICKREERITS & HGRIRE
ORBEFALE.

> A0—ZR20D=—HAKOXREE ( Wistar Hannover GALAS ) R \E.

> RIS, BEOEREE (MMIZRNDY S ZRLCE-2) 25 AE.

> HRMROIRSIIANG. TR0BMSHMB21B3FTELE.

> MREEDRS. BRMAESFTF Rk OREICH—IMRMRERELE.

> FRTOEERZMEIEIICEGSHEIE. BILRICERECHLIE-E.
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Name of chemicals

Dose levels

ug/Kg/day (low doses)

mg/Kg/day

Dose levels

Name of chemicals

ug/Kg/day (low doses)

mg/Kg/day

Aldrin

0.0.1.05,25. 125

Dipentyl phthalate

0.2.10.50.250

1000

Amitrole

0.05.5.50

100. 1000

Dipropyl phthalate

0.2.10.50. 250

2000

Benzophenone

0.2.10.50

20, 100

Endrin

0.02.1.5 25

04

Bisphenol A

0.0473,224,.118,538

500

Heptachlor

0.0.05.0.5. 5

1.3

Butvibenzyl phthalate

0.2,12, 60. 300

500

Hexachlorobenzene

0.0.04,04.4. 40

Cys-Chlordane

0.0.1.05,25. 125

10

beta-Hexachlorocyclohexane

0.0.1.05,25. 125

p.p-DDD

0.02.1,5 25

300

Malathion

0.1.5. 25,125

2P -DDE

0.003.03.3,30

50

Mirex

0.002,02. 2, 20

op-DDT

0.02.1,5 25

50

4-Nitrotoluene

0.1.5. 25,125

pp-DDT

002,15 25

10

7rans-Nonachlor

0.0.05, 0.5, 5, 50

Di- n-butyl phthalate

0. 31, 63, 125, 250. 500

4-Nonylphenol (branched)

0.69.232,709. 234

2.4-Dichlorophenol

0.038. 4. 20,100

Octachlorostyrene

0.24.12 60. 300

Dicyclohexyl phthalate

0.1.6.8 40,200

4-7-0ctylphenol

0.3.10.30. 100

Dieldrin

0.0.1.05,25. 125

Pentachlorophenol

0.05. 5,50, 500

Di-2-ethylhexyl adipate

0. 15, 150, 1500, 15000

Permethrin (mixture isomer)

0,05, 5, 50, 500

Di-2-ethylhexyl
phthalate

0. 10, 50. 250. 1250

Tributylin chloride

0. 10. 30, 100. 300

Diethyl phthalate

0. 0472710750

Triptenyltimchioride——

—0,1.1.11. 107, 370

Dihexyl phthalate

0.2.10.50. 250
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Contents of Phytoestrogens (mg/Kg or ppm)

Lot no,
Daidzin | Daidzein Genistin Genistein Coumesterol

E2022 120 4.1 160 42 3
E2062 120 58 160 69 2
E2093 Y4 19 83 32 >1
E2110 87 > 120 >3 2
E2041 120 > 160 >3 5

CLEWHE 3000 O~ H:I‘IE g‘l 20 gOBREREAERNARDIELES.
rBEAS v bR 1BELY ICHRY SH5 Q5 > ORERIGENTE
#1117 mg/kg&EG L, bb"ﬁ’é@ilﬂ’ﬁﬁ@ﬂ v FCHLREGD.
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Eﬁmﬂ¢kaﬁéﬁﬂma
(7RILBETRTILEE) iBEOZE)

Concentration (ug/Kg) of contaminants

Lot no. of CE-2 [ -
' Di-2-ethylhexyl | Di-n-butyl
Phthalate phthalate Nonylphenol

E2022 380 — (25 >) 22
E2062 350 55 ND
E2093 240 — (25 >) ND

EZ110 130 ND

ND: Not determined.

CLEHE 3000 A5 R ZRBNX3ELES.
BT+ DI BEG EW?%DEHPQ:E*Q'CEZO ng/ Ko &R
"lr bﬁ‘%f@ﬁﬁﬁﬁﬁanv '\I\-a;"l&@éo 26
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Wistar Hannover GALAS =5 v NICERZEXh D
ZIME : PIRIRRBEORRARIGTHA

RIMBEGERRELERGRITIR H407072!1] RIGFO
(RARERRGTFEATOICES., B BRiXBHE
RIRICHEBEFHAREDHD) (cDNA including exon 7)
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