-35-



1996

1997

1997

1997

1997

1997

1997

1998

1998

1998

1998

12

Stolen Future

Future

0ECD

1998

Our

( Our Stolen
)

(EDTA)

SPEED"98

(EPA)

-36-

1998

1998

1999

1999

1999

1999

1999

1999

2000

2000

11

12

12

12

EDSTAC

(NRC NAS)
Hormonally Active Agents
in the Environment



2000

2000

2000

2001

2001

2002

10

11

12

12

11

(EPA)

SPEED"98 2000

(SCOPE)/
(1UPAC)

11

-37-

2002 11

2003

2003 10

2003 12

2004

2004

2004 12

SPEED’98

WHO

(

OECD



1996

1998

1999

2000

2001

2002

11

OECD

OECD
BIAC

EDTA

VMG-mammal ian

VMG-eco

TG407 28

EDTA

(VMG-non animal)

in vitro
ER AR TR
HTPA

in vivo

-38-

in vivo
TG407
in vivo
2003 (Fish
Screening Assay)
(Amphibian Metamor-
phosis Assay)

WHO /
IPCS=International Program on Chemical Safety

2002 8 WHO
ILO UNEP

Global Assessment of
the State-of-the Science of Endocrine
Disruptors



SCOPE/IUPAC

2000
(SCOPE/ICSU)
(IUPAC) SCOPE/IUPAC
EAS
SCOPE/IUPAC Project on Endocrine
Active Substances
2002 SCOPE/IUPAC

-30-

2003

Implications of
Endocrine Active Substances for Humans and

Wildlife Executive Summary” Pure and
Applied Chemistry 2003 75 11-12



1996

1996 10

2000

EDSTAC=
Endocrine Disruptor Screening and

1998

EPA

EDSTP= Endocrine  Disruptor
Screening and Testing Program

Testing Advisory Committee 2000 EDSTAC EDSTP
US EPA= United States
Environmental Protection Agency
Validation
Validation
EDSTAC 16 11
1998 10
Tier 1 Screen/Test Pre-validation Validation

2000 2001

2001 2002

2001 2002

2000 2001

2000 2001

2001 2002

2001 2002

2001 2003

2001 2002

2001 2002

Tier 2 Test Pre-validation Validation

2001 2003

2002 2003

2001-2002 2004

2002-2003 2005

2003-2004 2004

EPA
ICCVAM=
Interagency Coordinating Committee on
the Validation of Alternative Methods
invitro

ICCVAM

NICEATM= National
Toxicology Program Interagency Center
for Evaluation of Alternative -

Toxicological Methods

2001

-40-

EPA EDSTAC

EDMVS= Endocrine Disruptor
Methods Validation Subcommittee
EDMVS 2003 12



2002

2002

2002

ICCVAM/NICEATM

Expert Panel Evaluation of the
Validation Status of In Vitro Test
Methods for Detecting Endocrine
Disruptors

10 ICCVAMINICEATM

Proposed substances for Validation of
Estrogen Receptor ER  and Androgen
Receptor AR Binding and
Transcriptional  Activation TA

Assays

78
12 EPA EDMVS
EDSTP Tierl
Tierl
87,000 50
100
Tierl
HPV
2004
HPV
100 / 453ton/

2003

2004

-41 -

ICCVAM/NICEATM
ICCVAM Evaluation of In Vitro Test
Methods for Detecting Potential Endocrine

Disruptors.  Estrogen Receptor and
Androgen  Receptor  Binding and
Transcription Activation Assays  NIH
Publication 02-4503 78
6 11
EPA EDMVS
EDMVAC= Endocrine Disruptor

Methods Validation Advisory Committee

EDSTP

EDSP= Endocrine
Disruptor Screening Program
EDMVAC EDSP

Validation 16
11



EU = European Union Disrupters—arange of substances

suspected of interfering with the

1998 EC hormone systems of humans and
wildlife” COM 1999 706

1999 12 EC

_ COM
2001 262fina
Community Strategy for Endocrine
(@]
(@]
(@]
O
(@]
2000 EC
2003 10 EC
Draft
Towards the establishment of a Basdline Report on Integrated Moni_toring
priority list of substances for further of Endocrine” COM 2003 338 final
evaluation of their role in endocrine
disruption - preparation of a candidate list
of substances as abasis for priority 2004 10 EC COM 1999 706
setting Commission Staff Working Document
on implementation of the Community
2000 10 EC Strategy for Endocrine Disrupters — arange

of substances suspected of interfering with
the hormone systems of humans and
wildlife (COM(1999)706)

2000 11 EC

12
435

-42-



10 15

/
gL u g/kg U gkg ng/m’
68/1,086 21/359 0/101 174218
Z ND(<0.01-0.1)}-18 | ND(<10-70066 | ND(<10-24) ND(<0.2-:0.74)
9772 0114 2101 —
ND(<%%%‘°‘°5) ND(<0.7-10) | ND(<0.7-1.2)-20 —
121747 0194 0194 _
ND(<0.05)-1.06 ND(<10) ND(<5) —
1747 019 0194 —
ND(<0.05)-0.38 ND(<10) ND(<1) —
01249 0194 0194 —
ND(<0.05) ND(<10) ND(<5) _
01747 0194 0194 _
ND(<0.05) ND(<10) ND(<2) _
01249 0/94 0/94 —
ND(<0.05) ND(<20) ND(<1) —
) 01747 0194 0194 0120
ND(<0.05) ND(<20) ND(<5) ND(<0.005)
01747 0194 0194 0120
®) ND(<0.05) ND(<20) ND(<5) ND(<0.007)
1747 0/94 0194 _
ND(<0.05)-0.06 ND(<20) ND(<30) —
01249 0194 0194 —
ND(<0.05) ND(<20) ND(<5) —
0/274 /114 1101 —
ND(<0.025-0.05) ND(<5-10) ND(<5-10)-10 —
01917 01296 0194 0120
ND(<0.01) ND(<2) ND(<10) ND(<0.002)
” 402/1,102 128/359 01101 021
4 ND(<001)}13 | ND(<1-105)-170 |  ND(<2.2-5) ND(<0.2)
N 1/936 0311 0/101 0/21
ND(<001)-001 | ND(<15-105) ND(<2.2-5) ND(<0.09)
01274 114 1101 _
trans-
ND(<0.025-0.05) ND(<5-10) ND(<5)-7 _
e 01274 0114 /101 —
ND(<0.025-0.05) ND(<5-10) ND(<5) —
772 01109 0194 0120
ND(<%%11'0'05) ND(<1-20) ND(<20) ND(<0.003)
68/847 0/154 0/94 —
s ND(=0.0L-0.09 ND(<5-10) ND(<5) —
2a 96/1,083 10/344 0194 2120
ND(<0.01)-0.88 ND(<1-5)-230 ND(<5) ND(<0.1)-12
" N 01249 0/94 0/94 0120
ND(<0.05) ND(<5) ND(<1) ND(<0.07)
01747 019 0194 —
ND(<0.05) ND(<10) ND(<2) —




1797 19/124 2/94 _
ND(<0.1-02)01 | ND(<5-10)-100 | ND(<10)-135 —_
U772 12/109 0/94 —
ND(<0.1-02)-02 | ND(<5-10)-50 ND(<10) _
0/274 0/114 0/101 _
ND(<0.025-0.05) ND(<5-20) ND(<5-10) —_
Sas. 0/249 0/94 0/94 _
" ND(<0.05) ND(<10) ND(<5) —
3/1,090 112/359 07 0/18
ND(<0.001-4)-0.006 | ND(<0.1-20)-18 ND(<20) ND(<0.002)
82/1,090 249/359 07 0/18
ND(<0.001-2)-0.09 | ND(<0.1-20)-300 ND(<20) ND(<0.003)
1797 0/129 0/101 —_
ND(<%%15' 0.05) ND(<0.7-10) ND(<0.7-1.2) —
N 271,067 20344 7/94 19/20
ND(<0.01)-0.63 ND(<1)-24 ND(<1)-2 ND(<0.08)-2.9
0/249 0/94 0/94 —_
ND(<0.05) ND(<20) ND(<1) —
s 01274 0/114 0/101 15/20
ND(<0.025-0.05) ND(<5-10) ND(<5-10) ND(<0.003)-0.59
428/1,027 168/335 0/101 0/21
N ND(<15-87) ]
ND(<0.05-0.1)-21 12,000 ND(<22-50) ND(<0.6)
631/1,102 167/359 2/101 2/20
ND(<0.01)-19 ND(<1-35)-350 | ND(<5-15)-2,700 | ND(<0.1)-1.0
0/249 0/94 0/94 —
ND(<0.05) ND(<20) ND(<1) _
0747 0/94 0/94 —_
ND(<0.05) ND(<10) ND(<2) —
37/1,089 5/359 0/101 121/218
ND(<0.1-02)0-11 | ND(<10-70)-32 ND(<10-24) | ND(<0.2-1.7)-18
309/1,085 311/359 53/94 90/218
2- -
ND(<0.3-05)09.9 | NP(25145) | \pb10.60)-335 | ND(<4.2-33)-360
-210,000
0/916 10/296 0/94 7/218
ND(<0.1) ND(<10)-170 ND(<10) ND(<C_’f§'O'77)
57/1,085 139/359 49/101 126/218
-n- -
ND(<0.3-0.5)-16 NDS%SOC}B) ND(<10-50)-816 | ND(<20)-160
0/916 0/296 0/94 11/218
ND(<0.1) ND(<10) ND(<10) ND(<(_"218'0'29)
0/916 2/296 0/94 0/218
ND(<0.1) ND(<10)-17 ND(<10) ND(<9.6-16)
0/916 1/296 0/94 11/218
ND(<0.1) ND(<10)-16 ND(<10) ND(<015-041)
3/935 64/311 8/101 771218
o ND(<10-70) N ND(<0.2-1.1)
ND(<0.1-0.2)-0.1 400 ND(<10-24)-599 e
HCH(@ ) 0/274 0/114 0/101 _
ND(<0.025-0.05) ND(<5-10) ND(<5) —
HCHG ) 0274 0/114 1101 —_
ND(<0.025-0.05) ND(<5-10) ND(<5)-10 _
HCH( ) 0/268 0/106 0/101 —
(HCH) ND(<0.03-0.05) ND(<5-10) ND(<5) —
HEHG ) 0/268 0/106 0/101 —_
ND(<0.03-0.05) ND(<5-10) ND(<5) —
HCH 0/274 0/114 1101 —
ND ND ND(<5)-10 —_
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01274 0114 1101 30/39
ND(<0.025-0.05) ND(<5-10) ND(<5)-5 0.04-0.40
N 0/917 01296 019 0121
ND(<0.01) ND(<15-5) ND(<5) ND(<0.07)
96/847 41/154 6/110 —_
( ) ND(<%0726'0'07) ND(<1-3)-18 ND(<1)-15 —
01274 0114 0/101 _
ND(<0.025-0.05) ND(<5-10) ND(<5) —
01274 0114 0/101 0120
ND(<0.025-0.05) ND(<5-10) ND(<5-10) ND(<0.0009)
N 8/917 01296 0/94 121
ND(<0.01)-0.06 ND(<15-5) ND(<5) ND(<0.05)-0.10
0/499 1/100 194 _
ND(<0.01-0.05) ND(<1-20)-3 ND(<2)-9 —
14/1,089 316/359 7/101 198/198
@ ND(<0.01)0.07 | ND(<1-5-3800 | ND(<5)-258 0.021-2.4
157/1.067 82/344 8/94 20/20
ND(<0.01)-0.18 ND(<1)-29 ND(<1)-3 03231
01249 0/94 1/94 120
ND(<0.05) ND(<10) ND(<5)-12 ND(<0.1)-02
N 1/917 01296 194 021
ND(<0.01)-0.01 ND(<15-5) ND(<5)-15 ND(<0.2)
67/1,090 125/359 0/101 /141
ND(<?£88§§'0'01) ND(<0.01-1)-200 ND(<1) —
417/1,000 182/359 0/101 _
ND(<°_'8%3%1'0'01) ND(<0.01-1)-590 ND(<1) —
683/1,090 286/359 3/101 _
ND(<0.801%%1-0-01) ND(<0.01-1)-850 ND(<1)-2 —
626/1,090 2771359 5/101 —
ND(<0.00001-0.01) | \p(<0.01-1)-610 |  ND(<1)-131 —
0,063
555/1,090 296/359 6/101 _
ND(<000001-001) | ND(<001-1)540 |  ND(<1)-368 —
428/1,000 282/359 6/101 —
(PCB) ND(<°_'8%02°71'0'01) ND(<0.01-1)-420 |  ND(<1)-269 —
99/1,090 230/359 5/101 —
ND(<0.00001-001) | ND(<001-1)-120 | ND(<1)-122 —
19/1,090 181/359 4/101 —
ND(O00001:001- | Np(co01-1)22 | ND(<)-28 —
4/1,000 118/359 1101 _
ND(<000001-001) | ND(<0.01-1)-48 ND(<1)-2 —
9/1,000 103/359 0/101 —
<0, -0, <0.01-
ND(<000001001) | ND(<00L- ND(<D) ~
ocn 797/1,090 208/359 6/101 —
ND-0.220 ND-2,200 ND-825 _
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0/917 0/296 0/94 —
ND(<0.001-0.01) ND(<2) ND(<1) —
2-PBB — — — 020
— — — ND(<0.02)
3-PBB — — — 0120
— — — ND(<0.1)
4-PBB — — — 0120
_ — — ND(<0.03)
0/917 0/296 0/94 —
ND(<0.001-0.01) ND(<2) ND(<1) —
2,2'/2,6-PBB — — — 020
— — — ND(<0.03)
2,4-PBB — — — 020
_ — — ND(<0.03)
25-PBB — — — 0/20
— — — ND(<0.03)
4.4'-PBB — — — 020
— — — ND(<0.1)
0/917 0/296 0/94 —
ND(<0.001-0.01) ND(<2) ND(<1) —
2,2 5-PBB — — — 020
— — — ND(<0.05)
2.3 ,5-PBB — — — v20
— — — ND(<0.1)
— — — 0/20
2,4,5-PBB
(PBB) — — — ND(<0.1)
2,4,6-PBB — — — 0/20
— — — ND(<0.09)
0/917 0/296 0/94 —
ND(<0.001-0.01) ND(<2) ND(<1) —
2,2 55-PBB — — — 0/20
_ _ — ND(<0.2)
2,2 56 -PBB — — — 0120
— — — ND(<0.4)
0/917 0/296 0/94 —
ND(<0.001-0.01) ND(<2) ND(<1) —
2,2 44,5 -PBB — — — 020
_ _ — ND(<0.6)
2,2 4,5,6-PBB — — — 0120
— — — ND(<0.4)
0/917 0/296 0/94 —
ND(<0.01) ND(<2) ND(<1) —
22,4455 -P — — — 0/20
BB — — — ND(<0.5)
2,2 44 66-P — — — 0/20
BB — — — ND(<0.4)
0/917 0/296 0/94 —
ND(<0.05) ND(<10) ND(<5) —
BB 0/917 0/296 0/94 —
ND ND ND —
9/797 0/124 2/94 —
ND(<0.01-0.05) ND(<1-10) ND(<1)-6 —
-0.32
1/797 19/124 2/94 —
ND(<0.1-0.2)-0.1 ND(<5-10)-100 ND(<10)-135 —
1797 19/124 2/94 —
ND(<0.1-0.2)-0.1 ND(<5-10)-100 ND(<10)-135 —
25/747 0/94 0/94 —
ND(<0.05)-0.65 ND(<10) ND(<2) —
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0/249 0/94 0/94 0/40
ND(<0.05) ND(<5) ND(<10) ND(<0.001)
0747 094 0/94 —
ND(<0.05) ND(<10) ND(<1) —
7772 0/114 3/101 —
AT ND(<%°221' 0.05) ND(<0.7-10) | ND(<0.7-1.2)-77 —
o -DDD 0274 1114 /101 —
DD ND(<0.025-0.05) ND(<5)-122 ND(<5-10)-14 —
0.-DDD 0274 3/114 9/101 —
ND(<0.025-0.05) ND(<5)-425 ND(<5-10)-305 —
o -DDE 0274 1/114 0/101 —
DDE ND(<0.025-0.05) ND(<5)-24 ND(<5-10) —
0.-DDE 01274 4/114 15/101 —
ND(<0.025-0.05) ND(<5)-154 ND(<5)-287 —
o -DDT 0274 0/114 3/101 —
DDT ND(<0.025-0.05) ND(<5) ND(<5-10)-125 —
0. -DDT 0274 2/114 8/101 —
ND(<0.025-0.05) ND(<5)-93 ND(<5-10)-152 —
11772 0/109 0/94 —
NAC ND(<0.01-0.05) ND(<1-10) ND(<1) B
-0.39
11 16
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ng/m° ng/m° u gkg u g/kg
-2- 22/81 6/81
ND(<1)-270 | ND(<1)-25 ND-46 ND-56
it — — 2/50 15/100
— — ND(<0.1)-0.2 | ND(<0.1)-0.5
* N — — 5/50 13/100
— — ND(<0.2)-05 | ND(<0.2)-1.7
55/68 17/62 — —
ND(<0.1)-39.9 | ND(<0.1)-9.2 — —
" — — 12/50 19/100
’ — — ND(<0.2)-1.8 | ND(<0.2)-1.6
55/68 50/62 8/50 37/100
M NZ(;%D Nz%(_)'ﬁl) ND(<1.6)-58 | ND(<16)-73
A 50/68 53/62 3/50 31/90
ND(<0.1)-12.5 | ND(<0.1)-4.3 | ND(<0.5)-1.9 | ND(<0.5)-350
0/81 0/81
ND(<15)-4,500 | ND(<15)-180 ND ND
-2- 68/81 70/81
23-3,400 40-510 ND-330 ND-170
0/81 0/81
ND(<1)-110 | ND(<1)-100 ND ND
N 12/81 10/81
26-5,700 16-1,400 ND-68 ND-170
0/81 0/81
ND(<1)-17 ND(<1)-4.8 ND ND
N 0/81 0/81
ND(<1)-37 ND(<1)-15 ND ND
N 0/81 0/81
ND(<5)-160 | ND(<5)-19 ND ND
1/81 1/81
ND(<1)-170 | ND(<1)-100 ND-17 ND-30
. — — 1/50 6/100
— — ND(<0.3)-0.4 | ND(<0.3)-1.2
o — — 2/50 9/100
— — ND(<0.1)-0.1 | ND(<0.1)-0.4
16/68 4162 0/50 0/90
ND(<0.1)-0.7 | ND(<0.1)-0.7 | ND(<0.5) ND(<0.5)
4 i — — 4/50 10/100
— — ND(<0.2)-0.4 | ND(<0.2)-4.2
it — — 0/50 0/100
— — ND(<0.8) ND(<0.8)
13 16
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10 15

/
0/286 ND(<10)u g/kg
-2- 0/91 ND(<5-160)u g/kg
4/85 ND(<5-640) 57,230u g/kg
0/193 ND(<1-2)u g/kg
0/80 ND(<2-5)u g/kg
0/115 ND(<0.03-6.3)p g/kg
0/45 ND(<1-50)u g/kg
0/48 ND(<10)u g/kg
0/48 ND(<2)p g/kg
0/48 ND(<10)u g/kg
0/48 ND(<10)u g/kg
0/48 ND(<5)u g/kg
0/48 ND(<40)u g/kg
0/48 ND(<30)u g/kg
0/48 ND(<10)u g/kg
0/48 ND(<30)u g/kg
2/193 ND(<5-30) 7.4y g/kg
47/101 ND(<2-5) 46y g/kg
327/372 ND(<0.21-10) 650p g/kg
64/65 ND(<5) 1,190u g/kg
78/143 ND(<0.02-5) 196y g/kg
2/141 ND(<2) 12p g/kg
60/60 0.0091 6.3p g/kg
20/20 0.3 7.5p g/kg
28/40 ND(<0.002) 0.029u g/kg
16/286 ND(<1.5-5) 30y g/kg
0/21 ND(<0.2-2)u g/kg
4-t- 66/281 ND(<0.06-4.2) 27u g/kg
4- 30/85 ND(<0.1-1.5) 37y g/kg
0/286 ND(<1.5-5)u g/kg
4-n- 0/115 ND(<0.03-2.9)u g/kg
0/45 ND(<1.5-7)u g/kg
34/193 ND(<2-5) 32y g/kg
20/101 ND(<0.1-5) 11y g/kg
trans- 176/372 ND(<0.005-10) 360 g/kg
39/65 ND(<5-10) 45p g/kg
27/143 ND(<0.005-8) 0.06u g/kg
43/193 ND(<5) 36y g/kg
_ 15/101 ND(<0.02-5) 1.3u g/kg
c1s- 214/372 ND(<0.01-15) 119y g/kg
46/65 ND(<5) 459u g/kg
34/143 ND(<0.005-8) 3u g/kg
6/52 ND(<20) 66y g/kg
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2,4- 0/64 ND(<5-10)u g/kg
0/84 ND(<0.3-41)u g/kg
1/141 ND(<1.5) 1.6y g/kg
2,4- 0/21 ND(<0.3-4)u g/kg
21/185 ND(<0.12-9.7) 99u g/kg
2/40 ND(<0.2-0.5) 0.23p g/kg
1,2- -3- 0/48 ND(<10)u g/kg
0/48 ND(<8)u g/kg
0/8 ND(<5)u g/kg
0/4 ND(<5)u g/kg
T4CDDs 21/21 0.012 1.5p g/kg
179/219 ND(<0.00023-0.068)
0.13p g/kg
P5CDDs 21/21 0.0018 0.086p g/kg
175/219 ND(<0.0004-0.068)
Dioxins 0.35u g/kg
H6CDDs 20/21 ND(<0.0016) 0.029u g/kg
176/219 ND(<0.00044-0.14)
0.99u g/kg
H7CDDs 20/21 ND(<0.0016) 0.047p g/kg
158/219 ND(<0.00022-0.14)
0.076u g/kg
08CDD 20/21 ND(<0.0041) 0.14p g/kg
125/219 ND(<0.00086-0.34)
0.098u g/kg
PCDDs 21/21 0.016 1.7p g/kg
203/219 ND(<0.0027-0.34) 1.5y g/kg
T4CDFs 19/21 ND(<0.00026-0.00082)
0.028u g/kg
65/219 ND(<0.000081-0.068)
0.02u g/kg
P5CDFs 20/21 ND(<0.00082) 0.012p g/kg
Dibenzofurans 212/219 ND(<0.0013-0.068)
0.69u g/kg
H6CDFs 17/21 ND(<0.00047-0.0016)
0.017u g/kg
165/219 ND(<0.00044-0.14)
0.42p g/kg
H7CDFs 17/21 ND(<0.00045-0.0016)
0.0096p g/kg
73/219 ND(<0.00014-0.14)
0.02u g/kg
O8CDF 14/21 ND(<0.0005-0.0041)
0.02 p g/kg
14/219 ND(<0.00021-0.034)
0.022u g/kg
PCDFs 20/21 ND(<0.0041) 0.046p g/kg
212/219 ND(<0.0029-0.34) 1.1p g/kg
PCDDs+PCDFs 21/21 0.016 1.7p g/kg
214/219 ND(0.0029-0.34) 2.7u g/kg
Non-ortho 21/21 0.0053 0.031yp g/kg
PCBs 218/219 ND(<0.14) 14yu g/kg
Co-PCB Mono-ortho 21/21 0.086 1.2u g/kg
PCBs 219/219 0.99 2,900p g/kg
Co-PCB 21/21 0.092 1.2p g/kg
219/219 1.1 2,900p g/kg
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2/193

ND(<5-30) 5.7p g/kg

13/101 ND(<0.03-5) 12y g/kg
161/278 ND(<0.01-29) 340p g/kg
51/65 ND(<10) 1,930u g/kg
82/143 ND(<2-8) 115y g/kg
30/30 0.029-1.4p g/kg
Parlar #26 10/10 0.00035-0.077p g/kg
17/20 ND(<0.001) 0.084p g/kg
29/30 ND(<0.007) 0.89u g/kg
Parlar #50 10/10 0.000076 0.08p g/kg
11/20 ND(<0.002) 0.1y g/kg
4/30 ND(<0.008-0.03) 0.25p g/kg
Parlar #62 3/10 ND(<0.00012) 0.0094p g/kg
0/20 ND(<0.008)u g/kg
30/30 0.037 2.3u g/kg
10/10 0.00043 0.17p g/kg
17/20 ND 0.18p g/kg
2,4,5- 0/48 ND(<10)u g/kg
178/286 ND(<0.3-1) 210y g/kg
0/21 ND(<0.2-1)p g/kg
124/371 ND(<0.016-200) 24p g/L
22/36 ND(<20-200) 140p g/kg
0/143 ND(<1-200)p g/kg
205/286 ND(<0.3-1) 120p g/kg
0/21 ND(<0.07-0.5)u g/kg
159/371 ND(<0.02-200) 51p g/kg
39/65 ND(<20-50) 870u g/kg
0/143 ND(<1-200)u g/kg
12/194 ND(<1-2) 11pu g/kg
0/21 ND(<0.3-30)u g/kg
52/268 ND(<0.05-17) 12y g/kg
8/20 ND(<1-4) 7.6 g/kg
0/85 ND(<0.05-50)u g/kg
1/141 ND(<1) 5p g/kg
4- 0/60 ND(<1-2)u g/kg
5/20 ND(<20-50) 44p g/kg
0/40 ND(<1)u g/kg
62/193 ND(<2-5) 149y g/kg
21/101 ND(<2-5) 52y g/kg
trans- 259/372 ND(<0.03-10) 930y g/kg
64/65 ND(<5)-7,570p g/kg
70/143 ND(<2-8) 241p g/kg
42/286 ND(<15-50) 780p g/kg
1/21 ND(<2-30) 2.8u g/kg
115/216 ND(<0.14-30) 230y g/kg
37/85 ND(<9-15) 2,000u g/kg
8/286 ND(<5) 15y g/kg
3/21 ND(<0.5-6) 13p g/kg
84/216 ND(<0.06-80) 70u g/kg
1/85 ND(<0.5-320) 42y g/kg
0/48 ND(<10)u g/kg
0/48 ND(<10)u g/kg
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0/286

ND(<10)u g/kg

0/91 ND(<1-160)u g/kg
0/85 ND(<1-640)u g/kg
118/286 ND(<25) 260y g/kg
-2- 9/21 ND(<10-200) 33u g/kg
107/216 ND(<0.3-400) 3,290u g/kg
32/85 ND(<5-640) 363,000u g/kg
0/141 ND(<10)u g/kg
0/60 ND(<1-3)p g/kg
0/40 ND(<1-2)u g/kg
27/286 ND(<25) 79u g/kg
-n- 20/21 ND(<9)-44p g/kg
38/246 ND(<0.21-400) 290u g/kg
0/85 ND(<3-1,600)u g/kg
0/141 ND(<10)u g/kg
0/60 ND(<0.7-3)u g/kg
0/40 ND(<0.7-2)u g/kg
0/141 ND(<10)u g/kg
0/60 ND(<1-3)u g/kg
0/40 ND(<1-2)u g/kg
0/141 ND(<10)u g/kg
0/60 ND(<0.7-3)u g/kg
0/40 ND(<0.7-2)u g/kg
3/286 ND(<10) 35p g/kg
0/91 ND(<1-160)u g/kg
0/85 ND(<1-640)u g/kg
1/193 ND(<5) 6.0p g/kg
10/101 ND(<0.1-5) 5y g/kg
a -HCH 130/372 ND(<0.08-11) 11p g/kg
60/65 ND(<2-10) 192y g/kg
29/143 ND(<0.005-8) 0.03p g/kg
0/193 ND(<5)u g/kg
19/101 ND(<0.06-5) 6.3y g/kg
B -HCH 319/372 ND(<0.1-10) 1,700u g/kg
60/65 ND(<10) 2,330p g/kg
72/143 ND(<2-8) 54u g/kg
(HCH) 0/193 ND(<5)u g/kg
1/101 ND(<0.05-5) 0.075u g/kg
y -HCH 114/372 ND(<0.16-12) 5y g/kg
26/65 ND(<10)-30u g/kg
2/143 ND(<0.005-8) 0.0075p g/kg
0/193 ND(<5)u g/kg
1/80 ND(<2-5)-54 g/kg
6 -HCH 3/312 ND(<0.1-14) 0.64y g/kg
0/45 ND(<10)u g/kg
0/103 ND(<2-8)u g/kg
1/198 ND 6.0y g/kg
2/80 ND 5p g/kg
HCH 89/123 ND 297p g/kg
44/45 ND 2,357u g/kg
32/103 ND 54p g/kg

52-




6/198 ND(<2-5) 16y g/kg
16/21 ND(<0.3-0.6) 0.85u g/kg
(HCB) 292/340 ND(<0.9-55) 160y g/kg
59/65 ND(<5) 549u g/kg
42/142 ND(<2-8) 24u g/kg
4-n- 0/141 ND(<1.5)u g/kg
( ) 0/16 ND(<1)u g/kg
0/193 ND(<5-10)p g/kg
0/80 ND(<2-5)u g/kg
8/233 ND(<0.009-10) 0.027u g/kg
17/65 ND(<0.2-5) 3.3y g/kg
2/143 ND(<0.009-8) 0.022p g/kg
0/193 ND(<5-10)p g/kg
11/101 ND(<0.1-5) 1.4p g/kg
243/372 ND(<0.13-15) 180y g/kg
60/65 ND(<10) 220u g/kg
67/143 ND(<2-8) 178u g/kg
4-n- 0/141 ND(<1.5)u g/kg
2/48 ND(<8)-9u g/kg
0/286 ND(<1-2)u g/kg
0/80 ND(<2-5)u g/kg
@) 01177 ND(<0.01-21)p g/kg
0/45 ND(<5)u g/kg
0/103 ND(<2-8)u g/kg
3/141 ND(<1) 4p g/kg
13/21 ND(<0.2-3) 130u g/kg
91/185 ND(<0.02-6.9) 290y g/kg
0/20 ND(<10-50)u g/kg
5/40 ND(<1) 2.3u g/kg
2/48 ND(<5) 10u g/kg
2/21 ND(<0.1-2) 0.47u g/kg
(PCP) 128/185 ND(<0.42-27) 230y g/kg
2/40 ND(<0.1-0.5) 0.11p g/kg
0/141 ND(<1.5)uy g/kg
4-n- 0/6 ND(<0.5-2)u g/kg
12/153 ND(<0.05-31) 17y g/kg
0/20 ND(<0.5)u g/kg
0/286 ND(<0.10-0.4)u g/kg
0/101 ND(<0.08-5)u g/kg
26/372 ND(<0.001-50) 1.1p g/kg
7/65 ND(<0.02-50) 0.08p g/kg
21/143 ND(<0.0005-25) 0.03p g/kg
33/286 ND(<0.10-0.4) 74 g/kg
0/101 ND(<0.05-6)u g/kg
116/372 ND(<0.002-160) 25p g/kg
20/65 ND(<50) 6.2u g/kg
26/143 ND(<0.0008-25) 0.06p g/kg
161/286 ND(<0.10-0.4) 710y g/kg
4/101 ND(<0.04-5) 1.0y g/kg
303/372 ND(<0.26-50) 2,600u g/kg
26/65 ND(<50) 310y g/kg
41/143 ND(<1-25) 26y g/kg
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237/286

ND(<0.4) 330up g/kg

14/101 ND(<0.1-7) 0.37p g/kg
312/372 ND(<0.16-50) 5,700 g/kg
43/65 ND(<50) 8,220u g/kg
42/143 ND(<1-10) 90p g/kg

261/286 ND(<0.4) 640y g/kg
16/101 ND(<1-9) 4p g/kg
334/372 ND(<1-50) 4,100y g/kg
56/65 ND(<50) 17,100p g/kg
48/143 ND(<1-25) 178p g/kg
274/286 ND(<0.4) 490p g/kg
15/101 ND(<0.2-7) 9y g/kg
340/372 ND(<1-50) 6,160u g/kg
63/65 ND(<50) 260,000u g/kg
52/143 ND(<1-25) 223u g/kg
190/286 ND(<0.4) 76p g/kg
11/101 ND(<0.2-8) 1.3p g/kg
333/372 ND(<1-50) 2,560y g/kg
45/65 ND(<50) 33,300p g/kg
47/143 ND(<1-25) 85p g/kg
68/286 ND(<0.4) 7.5y g/kg
4/101 ND(<0.05-5) 0.21p g/kg
310/372 ND(<0.05-50) 419 g/kg
26/65 ND(<50) 4,740u g/kg
42/143 ND(<1-25) 8u g/kg
5/286 ND(<0.10-0.4) 0.6u g/kg
3/101 ND(<0.06-5) 0.11p g/kg
238/372 ND(<0.04-50) 93u g/kg
21/65 ND(<50) 240p g/kg
40/143 ND(<1-25) 0.41p g/kg
0/286 ND(<0.10-0.4)p g/kg
6/101 ND(<0.02-5) 0.12u g/kg
225/372 ND(<0.22-50) 51y g/kg
20/65 ND(<50) 45p g/kg
40/143 ND(<1-25) 0.33u g/kg
278/286 ND 1,600u g/kg
16/101 ND 13p g/kg
PCB 342/372 ND 19,000p g/kg
63/65 ND 120,600u g/kg
52/143 ND 577y g/kg
0/141 ND(<2)u g/kg
0/141 ND(<2)u ag/kg
0/141 ND(<2)u g/kg
0/141 ND(<2)p g/kg
0/141 ND(<2)p g/kg
0/141 ND(<2)u g/kg
0/141 ND(<10)u g/kg
PBB 0/141 ND
60/60 0.07 30p g/kg
20/20 0.7 38p g/kg
30/40 ND(<0.003-0.004) 0.23p g/kg
0/56 ND(<1-2)u g/kg
0/84 ND(<0.08-11)u g/kg
0/8 ND(<5)u g/kg
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0/8 ND(<5)u g/kg
0/48 ND(<2)u g/kg
0/48 ND(<20)u g/kg
0/48 ND(<5)u g/kg
0/193 ND(<1-2)u g/kg
CAT 0/80 ND(<0.5-3)u g/kg
0/31 ND(<0.5-2)u g/kg
0/45 ND(<1-50)u g/kg
0/193 ND(<5)u g/kg
1/121 ND(<0.03-5) 0.29u g/kg
0,p-DDD 38/372 ND(<0.009-11) 9.3p g/kg
45/65 ND(<5) 392y g/kg
0/143 ND(<0.009-8)u g/kg
13/193 ND(<5) 24u g/kg
22/121 ND(<0.04-5) 19u g/kg
p,p'-DDD 212/374 ND(<0.1-21) 1,700y g/kg
62/65 ND(<5) 1,600y g/kg
14/143 ND(<0.009-8) 3u g/kg
0/193 ND(<5)u g/kg
0/121 ND(<0.03-5)u g/kg
o,p-DDE 47/370 ND(<0.009-10) 2.4u g/kg
44/65 ND(<5) 351p g/kg
0/143 ND(<0.006-8)u g/kg
70/193 ND(<5) 71p g/kg
51/121 ND(<0.2-5) 185u g/kg
p.p-DDE 356/372 ND(<3.3) 12,0004 g/kg
65/65 60 30,300p g/kg
48/143 ND(<0.02-8) 60u g/kg
0/193 ND(<5)u g/kg
1/121 ND(<0.03-5) 3p g/kg
0,p-DDT 35/372 ND(<0.008-17) 6.8y g/kg
47/65 ND(<5) 2,270y g/kg
DDT 1/143 ND(<0.008-8) 0.06p g/kg
0/193 ND(<5)u g/kg
20/121 ND(<0.09-5) 33p g/kg
p.,p-DDT 209/372 ND(<0.073-41) 59y g/kg
65/65 0.5 6,610y g/kg
20/143 ND(<0.01-8) 26u g/kg
NAC 0/52 ND(<1-2)u g/kg
0/84 ND(<0.15-18)u g/kg
11
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14 POPs
38 114 63 189 14 70 8 38 2 10 34 102

(pg/L) | (pg/L) |(py/g-dry) (pa/g-dry)| (pa/g-wet)|(pg/g-wet)| (pg/g-wet) (po/g-wet)| (po/g-wet) (pa/g-wet) [ (pg/ %) | (pg/ °)

60 39 1,500 200 4,800 16
1 |PcB 12,000 “0 | 630,000 2290 | 550,000 14090 | 160,000 10000 | 55500 11000 | g4 100

9.8 7.6 19 2.4 560 57
2 1400 8 | 19000 20 | 910 R 2 | 1600 1000 | 30500 %
3

nd nd nd q nd d q nd
3-1 18 0.69 570 12 tr(2.0) n 31 tr(1.7) n n 39 tr(0.030)
3-2 33 41 4 63 46 280 u(® 490 820 1,200 0.73 5.6
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- 31 : 19,000 180 12,000 99 25 :
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5-4 z 023 7.6 nd 65 46 420 8.6 190 08 200 0071 3.1
- cs= 250 : 7,800 5,100 870 450 62 :
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1
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s B ol ™ |6 e T a0l | ® " e]# *F
Parlar-26 0 nd 0 nd 3 | nd wo) | 1 nd 60| 1 nd 2500 | 3 "(0'1277 34 ”(O'Og%

Parlar-50 o nd |0 na |4 ™Mt oo | nd 2000 | 2 ndtr(0.37) 0 nd

Parlar-62 o nd |0 nd |o o 3™ _ 1 ™M o o nd
o5 s n Lo © SN PAETE I PYIEN PR T

-57-



B

D

2)

3)

4)

13

vitro

invitro

ERa

12

3)

2,4-

OECD

ERB

2)
15

FLF d-rR

12 b

14

trans-

OECD

-58-

28

70

o FLF d-rR

FLF
d-rR

15

21

28

180

17B -

28

HelLa



ERa ERB
AR
28

http://w-edcdb.nies.go.jp/SHf/index.html

15
p.p’-DDT
cis
p,p’-DDT
Cis trans-
16
-2-
-2-
14

DMY

DNA

15

o,p’-DDT p,p’-DDE p,p’-DDD

DNA
B -
14
_2-
trans-
14
14 24
15 B-
16
p.p’-DDD
o,p'-DDT

-50-

p,p’-DDE

4-
14
-2-
4-
15
o,p'-DDT
16
p,p’-DDE

16



16

14

OECD
TG206

Enhanced one-generation Reproduction Test
OECD

20

WE AWE
Fy
Fi

17B -

OECD
TG206

-60-

14

4t-

invitro

OECD

15

PTU

10

T4

ERa
AR
20

14

17B -

ERB

OECD

T4



http://w-edcdb.nies.go.jp/AMPH/atlas/index.html

)
7z OECD
W 7z
Fi
178 -
Fi
invitro OECD
TG211
ERa
20
4-
Kd TG211 enhancedTG211
OECD/WNT 2004 5
EDTA OECD
XEMA
28 4 20
28
p,p'-DDT o,p'-DDT p,p’-DDE
p.p’-DDD 4- -n-
_2-
-2- 2,4-
4-
cis trans-
4
4- -n-
20
4- -n-
-2-
_2-
2,4-
4-

-61-



OECD

) () 28

18
18
20

( Wistar Kyoto)

Phytoestrogen-free
(NIH-07-PLD )

( )

0.01 0.03 0.1 0.3 1.0
g/kg/day

12 /
17
( 120 )

(

Wistar Hannover)
(CE2

¢ N( )
4-

-62-

o 10

) EE
)
12 7/
17
( 120 )
21
(
Wistar Imamichi)
(CE2
¢ )X )
(
(
) -n-
LOEL LOAEL
12 7/
17
( 120 )
21
_n_
(
Wistar Hannover)
21
150 ) F1
F1
10
1 7/
10
(
)

(EE

14



o 16 44

(
Wistar Hannover)
(CE2
€ )X )
( )
(1 cMmC )
(
)
LOEL LOAEL
)
28
22 #dg
ii) in vitro
invivo
28
28 see (ER
a ERB ) (
p.p’-DDD
16
p,p’-DDT -2-
_n_
2,4- -2-
B -
Cis-
trans-
_2-
_2-
14
-n- 2,4-

15

-63-

12 7/
17
( 120 )
21
1 CMC
1
CMC
) -screen
444
(
)
( RIA )
iee (TRa
TRB )
p,p’-DDT
16
B -
cis trans-
16
o,p’-DDT
14
o,p’-DDT
16
4-
p.p’-DDE



14 4 4t
15

15
o,p’-DDE
16 URL
http://www.env.go.jp/chemi/end/speed98/speed98-19.pdf

DNA
12 #adg
DNA
DNA
10 # 16 # ¢ 28 #48 12 EE 4
10 #
# -n- -2-
_2-
16 44
w8 p,p’ -DDT p,p'-DDD o0,p’-DDT p,p’-DDE 2,4-
4-
cis- trans- B -
28 4448
XK 4- _n-
—2-
-2-
p,p’-DDT p,p’-DDD o0,p’-DDT p,p’-DDE 2,4- 4-
cis- trans-
B -
12 #dds
XL 4- -n-
-2-
_2-




