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in vitro
Table
+“— _— >
In vitro In vivo
E-
Screen
. NOAEL=50mg/kg/day
Bisphenol A + + + + for rat
+ NOAEL=10mg/kg/day
Nonylphenol + + + NOAEL=30 + (?) three generation
mg/kg/day(rat) test for rat
Phthal ates,
BBP + + +
o,p’-DDT + + + + + (op’-and pp’-)
Styrene dimer
RBA RTA RPP RUW
Characteristics about five chemicals listed are cited from Ref.®
1n vitro ER RBA
1n vitro ER RTA
E-
RPP
EDCs 2-1 2-2 2-3 2-4
EDCs o,p -DDT
p,p -DDT PCBs

coplanar-PCBs



Table 2. EDCs

2-1 Estrogen mimics

Another function

Chemical Abbr.
& Notes RBA RTA RPP

173 -estradiol E, 1 1 1
Diethylstilbestrol DES 2.5 0.6%% 100

0.0001, 0.0031%,

0.003®,
Nonylphenol NP 0.0005*%), 0.0009"% " 0.00003®
0.00026*%) 0.0002

0.00045, 0.0006™”

Octylphenol oP 0.0002%%, 0.0007*% 0.001® 0.0003®

0.0007219)

: 0.00012,0.0003" ” a2
Bisphenol A BPA 0.0001% 0.0001% 0.00007 0.00001

BBP <0.0005® 0.000001® 0.000003®
DBP <0.000005 <0.000001®
Phthalates . .
DEHP not active not active'®
MEHP
Styrene dimer
TCBB <0.0014®
PCBs
, 40H2'4'6'-TCB 0.024%, 0.047* 0.01® 0.0001®
Polychlorinated
biphenyls(PCB) 4OH§)§B4 5'- coplanarPCBs 0.034(15)' 0.07219 0.00001(1V)
Other OH-PCB 0.001 0.05%9, <0.00001*Y
Dieldrin 0.00002 0.00003® 0.000001®
, , p.p'-DDT 0.004, 0.0001*9, 0.001¢ ®
o,p'-DDT, DDE o,p'-DDT,DDE 0.000219 M 0.000001
Toxaphen 0.00002
Endosulfan 0.00002, <0.0001® 0.000001®
Methoxychlor 0.000001®
Weak antiestrogen
Zearalenone ZE 9 0.051Y 0.01® 0.01®
Coumestrol 0.31%9 0.1 0.016 14 0.00001®
Weak antiestrogen a 0.010, )
Genistein 0.3 0.00026
0.000045(

RBA =Relative Binding Ability

RTA= Relative Transcriptional Activity

PP=Relative Proliferative Potency (mainly by E-Screen)

E-Screen= see text.

BBP=Butylbenzyl phthalate, DBP=Dibutyl phthalate, DEHP=Di(2-ethyl-hexyl)phthalate MEHP=Methylhexyl
phthalate, TCBB= 343 4’ -Tetrachlorobiphenyl, 40H2'4' 6’ TCB=2'4'6-Trichloro-4-biphenylol, 4OH2'3'4'5'-
PCB=2'3'4'5'-Tetrachloro-4-bisphenylol



2-2. Estrogen inhibitor(Antiestrogen)

Chemicals Mechanism
Dioxin Ah-receptor-dependent
coplanar PCBs
Atrazine not receptor- dependent
Indole-3-carbinol
2-3. Androgen inhibitor
Chemicals AR Binding Ability AR AR-

Vinclozolin +
p,p'-DDE +
2-4. Others

Chemicals Mechanism
1,2-Dibromo-3-chloropropane not EDC?
Tributyltin not EDC?

EDCs
25
*
“ U.S.EPA Special Reportp.79
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Table 3. EDC
E2 DES BPA NP F'a‘ézno' Genistein
61® 1250 0.006® 0.1 10209 40©
(mg/day)
* (1
056" xja0 8.75 5 05 *0,5(10
day
RPP(in vitro) 1 10 0.00001 0.00003  0.00026 0.00026
RUW(in vivo)®® 1 0.743"®  0.00005“®  0.00005“®  0.0033 0.0033®
(mg) 4.87 181 0.0761 0.725 739 29.0
, in 1 372 1.6x 10 © 45x 10 ®  0.039 1.5x 10 3
vitro
E: 4 8mg/day
data 6mg/day
A BPA rat 21 10
NP rat OP 5 5
NP
RPP
in vivo RUW
RPP RPP
>
DES >> E2 >> Flavonoids > Genistein >>> NP > BPA
BPA E2
4-1 4-2
Dieldrin Genistein
o,p -DDT BPA NP
Genisteln
NP 3
1012 107
Eq U.S.EPA, Special Report(1997) Eq

PCBs

BPA

10~
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Table 4
4-1 Estrogen mimics

EDCs RPP Notes
(g/mL)
Natural 102 107 1 102 107 USEPA®?
hormones
PCBs 2.09x 10 ° *0.0001 (2x 10 B measured in Japan,1985@)
op-DDT  (0.06 3)x 10 °  0.000001 4x 10 ¥ measured in developed countries®
Dieldrin *xg8 A% 10 1 0.000001 8x 10 V7 measured in Japan®
Genistein *x7 4x 10 8 0.00026 2x 10 U measured in Japan®
RPP
PCBs RPP 40H246-TCB RPP
PCB
E2>> Genistein >>> 0,p -DDT >> Dieldrin
Table 4-2 Estrogen inhibitors
EDCs Relative ED Notes
Potential

Dioxins 1.1x 10 ®  1Eequivalent®  1.1x 10 ¥ (g of TEQ/mL), measured in Japan®
PCBs 14

3.9x 10 “ i @  3.9x 10 f TEO/mL i (23)
(coplanar) 1 E; equivalent (go Q/mL), measured in Japan
pp-DDE  **5.4x 10 ? (g/mL) @
pp-DDT  **43x 10 © ? (g/mL) @
p.p'-DDT 1 4)x 10 ? measured in developed countries®
(DDE)

* RPP (all homologues) =RPP (40H2' 4’6’ -TCB)
** Estimated from chemical level in breast milk

dose-response



vom Saal
in vivo
BPA NP
50
NP in vivo
in vitro
in vitro
in vivo
in vitro

in vivo

RPP
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in vitro

E2 1/100
4-1
ER
BPA NP
o,p -DDT(DDE)
p,p -DDT(DDE) coplanar-PCBs
RPP
ER
NP BPA
parameter
Proceedings

http://www.kan.ynu.ac.jp/~nakanisi

40H246-TCB PCBs

AR Androgen Receptor( )
Ah receptor dioxin coplanar PCB
Androgen

BPA Bisphenol A A

Bioavailability

DES

priority

PCBs Dieldrin

in vitro
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E: 1703

EDC Endocrine-disrupting chemical,
ER

ER ER

ER ER

Endpoint

Estrogen mimics (ER agonist)
Estrogen

Genistein

Flavonoids

NP Nonylphenol
OP Octylphenol

ER antagonist
ER agonist

Genistein

RBA
E> ER

RTA
(E2

RPP
(E2

RUW

E2

U.S.EPA Special Report (1997) USEPA, Risk Assessment Forum, Special Report on
Environmental Endocrine Disruption: An Effects Assessment and Analysis, EPA/630/R-

96/012, February ,1997.
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