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gboboboboooobobobooooboboboooon
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gboboboboboboobobobobooboiobi100b0oO0OooOon
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1)Gimeno,S.,H.Komen,S.Jobling,J.Sumpter and Browmer.T.(1998)

Demasculinisation of sexually mature male common carp, Cyprinus carpio,

exposed to 4-tert-pentylphenol during spermatogenesis.Aquatic Toxicology,

43,93-109

2)Gimeno,S.,A.Gerritsen, T.Bowmer and H.Komen(1996)Feminization of male carp.
Nature,Vol.384,221-222

3)Gimeno,S.,H.Komen,A.G.M.Gerritsen and T.Bowmer,(1998)Feminisation of

young males of the common carp, Cyprinus carpio, exposed to 4-tert-

pentylphenol during sexual differentiation.Aquatic Toxicology,43,77-92
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0000 0000000000 0/170 ND(<0.01)p g/L
00000000000 0/12 ND(<0.01)p g/O
00000000000 1/12 ND(<0.01)0 0.01y g/O

0000 0000000000 0/48 ND(<1.5)u g/kg
00000000000 0/11 ND(<1)u g/kg
00000000000 0/11 ND(<1)u g/kg

00000oo0o0o0ood
0000 000 0000000 0o0o0oo
0oo0ooo

0000 0000000000 0/130 ND(<0.01)u g/O
00000000000 0/5 ND(<0.01)u g/O
000000000000000 0/275 ND(<0.01)u g/O]
00000000000 0/5 ND(<0.01)u g/O]

0oo0Q ihEELEEEEREE 0/152 ND(<5)u g/kg
00000000000 0/5 ND(<1)p g/kg

0000 000000000000 0/94 ND(<5)p g/kg

000000 (0000000000 0/141 ND(<1.5)u g/kg
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0oo0Q 000 0000000 ihEEEE
oooooo
0000 0000000000 0/170 ND(<0.01)p g/L
00000000000 0/12 ND(<0.01)p g/O
00000000000 0/12 ND(<0.01)p g/O]
0000 0000000000 0/48 ND(<1.5)u g/kg
00000000000 0/11 ND(<1)u g/kg
00000000000 0/11 ND(<1)u g/kg
00000oo0o0o0ood
0000 000 0000000 0o0o0oo
0oo0ooo
0000 0000000000 5/130 ND(<0.01)-0.06p g/C]
00000000000 0/5 ND(<0.01)u g/O
000000000000000 3/275 ND(<0.01)-0.04p g/C]
00000000000 0/5 ND(<0.01)u g/O]
0oo0Q ihEELEEEEREE 0/152 ND(<5)u g/kg
00000000000 0/5 ND(<1)u g/kg
0000 000000000000 0/94 ND(<5)u g/kg
000000 (0000000000 0/141 ND(<1.5)u g/kg
0ooQ
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30 Jooooboobobboodo
uoboooobobooboboooobobooobn
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1. 0JobUooooon
ugobooooboood

oooo ooo oooo SR SEGEEE
0oooo
0oo
0ooo 0000000000 | 4-t-000000000 28/170 | ND(<0.01)0 0.61u g/O]
4-n-000000000 0/170 | ND(<0.01)u g/
00000000000 |4-t-000000000 8/31 ND(<0.01)0 0.06p g/O]
4-n-000000000 1/31 ND(<0.01)0 0.01p g/O]
00000000000 |4-t-000000000 24/261 | ND(<0.01)0 0.24y g/O
4-n-000000000 0/261 | ND(<0.01)u g/C
00000000000 |4-t-000000000 18/140 | ND(<0.01)0 0.48p g/0l
4-n-000000000 1/140 | ND(<0.01)0 0.03p g/0]
00000000000 |4-t-000000000 9/31 ND(<0.01)0 0.32u g/0]
4-n-000000000 0/31 ND(<0.01)u g/
0ooo 0000000000 | 4-t-000000000 25/48 | ND(<1.5)0 170p g/kg
4-n-000000000 0/48 ND(<1.5)p g/kg
00000000000 |4-t-000000000 6/20 ND(<1)-91p g/kg
4-n-000000000 0/20 ND(<1)p g/kg
00000000000 |4-t-000000000 3/11 ND(<1)0 67y g/kg
4-n-000000000 0/11 ND(<1)p g/kg




ugobooooboood

oooo 0oo oooo SR IEEEE
ooooo
0oo
0ooo 0000000000 4-t-000000000 81/130 | ND(<0.01)-1.4y g/0]
4-n-000000000 0/130 | ND(<0.01)p g/0]
00000000000 4-t-000000000 5/256 | ND(<0.1)-0.1p g/l
4-n-000000000 1/256 | ND(<0.1)-0.1p g/O]
00000000000 4-t-000000000 147/275 | ND(<0.01)-13p g/00
oooo 4-n-000000000 0/275 | ND(<0.01)u g/C
00000000000 4-t-000000000 2/261 | ND(<0.03)-0.7p g/0]
4-n-000000000 0/261 | ND(<0.03)p g/0]
0000000000 4-t-000000000 0/19 | ND(<0.01)u g/C
ooooo0 4-n-000000000 0/19 | ND(<0.01)u g/C
0ooo 0000000000 4-t-000000000 11/152 | ND(<5)-45u g/kg
4-n-000000000 0/152 | ND(<5)p g/kg
00000000000 4-t-000000000 5/20 | ND(<1)-21p g/kg
4-n-000000000 0/20 | ND(<1)p g/kg
0000000000 4-t-000000000 0/3 ND(<5)u g/kg
oooo 4-n-000000000 0/3 ND(<5)u g/kg
0000000000 4-t-000000000 0/12 | ND(<1.9-10.5)u g/kg
ooooo0 4-n-000000000 0/12 | ND(<1.9-10.5)u g/kg
0ooo 000000000000 | 4--000000000 0/94 | ND(<5)p g/kg
4-n-000000000 0/94 | ND(<5)u g/kg
0000000000 4-t-000000000 0/7 ND(<2.2-3.6)u g/kg
ooooo0 4-n-000000000 0/7 ND(<2.2-3.6)u g/kg
000000 (0000000000 4-t-000000000 16/141 | ND(<1.5)-30p g/kg
0oooo 4-n-000000000 0/141 | ND(<1.5)u g/kg
000000 (0000000000 4-t-000000000 0/145 | ND(<5)p g/kg
4-n-000000000 0/145 | ND(<5)p g/kg
00000000000 4-t-000000000 9/31 | ND(<1.5)-5.6p g/kg
4-n-000000000 0/31 | ND(<1.5-2)u g/kg
0000000000000 )| 4--000000000 21/30 | ND(<1.5)-7.2u g/kg
4-n-000000000 0/30 | ND(<1.5-2.5)u g/kg
00000000000 4-t-000000000 6/15 | ND(<1.5)-37p g/kg
4-n-000000000 0/15 | ND(<1.5-7)u g/kg




2. UoOoboboobooboood

0ooo = 0000000000000 SEGEEE
0000 4-t-000000000 0/6 ND(<0.04-1.5)u g/0]
0000 4-t-000000000 2/6 ND(<4-54)-4p g/kg

3. Uogobobbobbododd

0000 0000 0ooo Dooooo
oooo ooo 4-t-000000000 | ND(<0.005)—0.47y g/0]

047y ¢/00019940000000000000 0D
oooo ooo 4-t-000000000 | 10-1,800u g/kg

1,800p g/kg 0019950 00000000000 D

4. Jgoooobbuotdoooobobbuouboooooobobbobbboooo

o000 o000 o000
4-t-000000000 4.8u g/0 00000000000000Dd(Oncorhynchus mykiss)O 0 0O

0000000000 000o000og 2

20u g/0 210000000000 (Oryzias latipes)D OO OOOOOOOO
ooooooooo®
000000000000 00000D00000000O000000
ooooooooo

41p /0 gboboboDmbooboogoomykiss)oooooooogoo
oooooooo 9

150p g/ 0000000000000 (Peecilia reticulata)l 0 000000

oooog

10,000p g/00 ©

0000000000000 @ceapugilaton) D0 0000000O0O
0000000000008

4-n-000000000 89u g/ OobooobmoobooobDO mykiss)doooooooooo
O000000000000009%
4-000000000 2.1y g/O" 12 000000000000 0D00O0O0ODO (Xenopus laevis)( O

gbobobooboooooboboooobooboboooon
ooooooon

10,000p g/00 ©

O0bDobDOobobooo0o0W. pugilaton)D 0O 0000000
0000000000009

40u g/O0 °F

405 000000000000000 (Daphnia magna)d 00O O
Ooo0o0o0o0o0ooog 9

“0000000000000D0D0O0
000000000000 DO0OO0O
ubobgbooboooboboboobobobobobooobon

5. oo
gooooboooooobooogooboooobbooooboogon 4-t-0




gbobOoboooooboobol1b0 o000 DODbOoOLDOOOODOO4n-0O
gbobobooooobobooboboilb0oboooooboboooob
gboboooboooboboobboon 4t-u0boboooboboaoboo
00100000 2000000000000Db0ODL0OO0DRB.OLODODOOO0
gbobboooobbtood4n-DbO000bobooooobboooonobbbon
gbobO0 wo000oboboobooobooboboboooboboboooooon
Oobo0o0bD 400000000 0O0ODO0ODODO 13pg0bO00O 1000000
OOoDbO00Oo0o00o0OO0DbDO0bOo0oOoU0obOOoDOoDOoD 48pggOOOb0O0OO
gboboboboooooboboooibobOoDbO

googo
1)Bennie,D.T.,C.A.Sullivan,H.-B.Lee, T.E.Peart & .R.J.Maguire(1997)Occurrence of
alkylphenols and alkylphenol mono- and diethoxylates in natural waters of the
Laurentian Great Lakes basin and the upper St.Lawrence River.The Science of
the Total Environment.\ol.193,263-275
2)Jobling,S.,0 D.Sheahan,d J.A.Osborne,0 P.Mathiessen and J.P.Sumpterd (1996)
Inhibition of testicular growth in rainbow troutO (Oncorhynchus mykiss)
exposed(1o estrogenic alkylphenolic chemicals. Environ.Toxicol.Chem.,[}/o0l.15,
194-202
3)Gronen,S.,N.Denslow,S.Manning,S.Barnes,D.Barnes and M.Brouwer(1999)
Serum vitellogenin levels and reproductive impairment of male Japanese
medaka(Oryzias latipes) exposed to 4-tert-octylphenol.Environmental Health
Perspectives,107,385-390
4)Pedersen,S.N.,L.B.Christiansen,K.L.Pedersen,B.Korsgaad and P.Bjerregaard
(1999)/n vivo estrogenic activity of branched and linear alkylphenols in
rainbow trout(Oncorhynchus mykiss). The Science of the Total Environment,
233,89-96
5)Bayley,M.,J.R.Nielsen and E.Baatrup(1999)Guppy sexual behavior as an effect
biomarker of estrogen mimics. Ecotoxicology and Environmental Safety,
43,68-73
6)Zou,E. and M.Fingerman(1999)Effects of exposure to diethyl phthalate,4-(ter?)-
octylphenol,and 2,4,5-trichlorobiphenyl on activity of chitobiase in the
epidermis and hepatopancreas of the fiddler crab, Uca pugilator.Comparative
Biochemistry and Physiology Part c¢,122,115-120
7)Kloas,W.,,l.Lutz and R.Einspanier(1999)Amphibian as a model to study

endocrine disruptors:O .Estrogenic activity of environmental chemicals /in



vitro and in vivo.The Science of the Total Environment,225,59-68
8)Zou,E. and M.Fingerman(1999)Effects of estrogenic agents on chitobiase activity
in the epidermis and hepatopancreas of the fiddler crab, Uca pugilator.
Ecotoxicology and Environmental Safety,42,185-190
0)Zou,E. and M.Fingerman(1997)Effects of estrogenic xenobiotics on molting of
the water flea,Daphnia magna. Ecotoxicology and Environmental Safety,
38,281-285
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o000 ooo Oo0ooooo oooooon
ooooon
o000 0o00Do0o0ooDoood 45/170 ND(<0.1)-4.6u g/0
00000D0D0oooog 13/31 ND(<0.1)-2.3u g/0
00000D0D0oooog 35/261 ND(<0.1)-2.0u g/0
00000D0D0oooog 19/140 ND(<0.1)-3.3u g/0
00000D0Dooogg 7/31 ND(<0.1)-2.6u g/0
o000 0O0o0DooDooood 37/48 ND(<1.5)-12,000p g/kg
OO0000Dooooog 16/20 ND(<3)-2,700u g/kg
00000D0Dooogg 9/11 ND(<3)-1,400u g/kg
OO0D0oO0oDoooog
o000 oo0o OoO0oDoooo oooooo
0o0ooono
o000 oo0oooooood 99/130 ND(<0.05)-7.1uy g/O
oo0ooooDooooog 110/256 ND(<0.1)-1.9u g/0
00Do0ooooooooog 146/275 ND(<0.05-0.1)-21u g/0
oo0ooooDooooog 135/261 ND(<0.03)-3.0u g/O
O000000000oooooo 8/19 ND(<0.1)-0.2u g/O
o000 oo0oooooood 36/152 ND(<50)-4,900u g/kg
oo0ooooDooooog 18/20 ND(<3)-880p g/kg
oo0ooooooooooog 2/3 ND(<50)-160pu g/kg
O000000000oooooo 2/12 ND(<19-87)-692u g/kg
o000 oo0ooooooooon 0/94 ND(<50)u g/kg
O000000000oooooo 0/7 ND(<22-36)u g/kg
oooooon oo0oDoooDooooo 42/141 ND(<15)-780u g/kg
o000
oooooon oo0oooooood 0/145 ND(<50)u g/kg
oo0ooooDooooog 16/31 ND(<15)-113p g/kg
0o0ooooooooood 22/30 ND(<15)-190u g/kg
O0oooooooog 14/15 ND(<15)-2,000u g/kg




20 JOOoooobooooo

oooo 0000000000000 iEEEEE
oooo 2/173 ND(<0.05-5)-0.26p g/0]
o000 55/161 ND(<1.4-487)—1,300u g/kg

30 Joooobobobbododd

0ooo 0ooo Do0oooo
oooo ooo ND(<0.01)-0.92y g/O]
092y ¢/0001995000000000000 Y
oooo ooo 170-72,000p g/kg
72,000p g/kkg 1019950 00000000000 Y

40 Jgoooobbuogooooobbouoooooobbobbboooo

o000 o000 o000

4-p-0 0000000 1.6y g/O 42 000000000000 0000D0 (Pimephales
promelas)0 000 00000000000O0O 2

oooooooo 10u g/O 72 0000000000000 0OJd(Oncorhynchus
mykiss)O OO OO ODODO0O00O mRNAOODOOOO
oog?

4-00000000 203p g/0 (3000000000000 O00O0O(Q. mykiss)O OO
O000oooooooooooooooo 4

4-00000000 36p g/Od 200000000000 0 (Chironomus tentas)] 0
Oo0o0ooooooooooo®

tech-4-0 0000000 50u g/00 30000000000 (Oryzias latipes)d 0 0 O
oo0oooooogoooono e

tech-0 0000000 76 g/0 gooooomoooboog@ mykiss)oooO
Oo0oooooooooooo

tech-4-t-0 0000000 100p ¢/0° |000O0O00O0OO0OOO (Zoarces viviparus)O O 0O
O0o0ooooooooooog ®

4-n-00000000 109y g/0 gooooomoooboog@© mykiss)ooo0
O000o0ooooooooooooooog 9

ooooooogio 10u g/O 7200000000000000(Q. mykiss) O
O00000D00 mRNAOODOODOOO 9

ooooooogio 1414p g/0 | 7200000000000000 (0. mykiss)d OO
00000000 mRNA ODDOODOOOOO
EC500 9

4-00000000 22ug/0" |12000000000000000000 (Xenopus
laevis)D O OO OODODOOOOODOOOODOOO
0000oooooooooooooooon o

4-n-00000000 25pu g/0" |48 000000000000 (Daphnia magna)(l 0
O000oooDoopoooooooog W

4-n-00000000 50u /0" |21000000000(MD. magna)d 0000000
0000o0ooooooooo M




gogdo gogdo gogdo
oooooooor® 50u g/ 100000000000000 (0. mykiss)l OO
00000000 mRNAOOOOOOOO 2
obooboobooo 66u g/00 - OO0b0OO0boooooooE@. latipes) O O0OO0OO
(90%p-NP+10% O-NP) gooo0o0ooooooooooooooooo
] 12
4-n-00000000 100p g/0" (48 000000000000 (D. magna)l 000

O0000000000000 W

“0000000000000D0D0O0
000000000000 00D0OO0O
ubobgoboobooboboboobobobobobooobon

st oo

gbobobooboooboobobooboobobobooooboboooon
20000000000000D0O0DO0O0O100 1000 ODOOODOODODO
gbobobooboooobooboboobooi1b0 100000 20000000
gbobgobobooo3.ooboobooboooboboobooboooboon
01o00000o00oo0bobooooobobobooooboboooon
OU0bO0o0ob 29000 100000000DO00ODO0OO0OOO0ODOO
Ooooobodb 1epg00bO0OOoDbOOODOOODOObODOO
o010 OnDOOobDOn

oLl OO0

1) Bennie,D.T.,C.A.Sullivan,H.-B.Lee, T.E.Peart and R.J.Maguire(1997)Occurrence

of alkylphenols and alkylphenol mono- and diethoxylates in natural waters of

the Laurentian Great Lakes basin and the upper St.Lawrence River.The
Science of the Total Environment.Vol.193,263-275
2)Miles-Richardson,S.R.,S.L.Pierens,K.M.Nichols,V.J.Kramer,E.M.Snyder,
S.A.Snyder,J.A.Render,S.D.Fitzgerald and J.P.Giesy(1999)Effects of

waterborne exposure to 4-nonylphenol and nonylphenol ethoxylate on

secondary sex characteristics and gonads of fathead minnows(Pimephales

promelas).Environmental Research Section A,80,S122-S137
3)Ren,L.S.K.Lewis and J.J.Lech(1996)Effects of estrogen and nonylphenol on the

post-transcriptional regulation of vitellogenin gene expression.Chemico-Biol.
Interact,Vol.100,67-76
4)Jobling,S.,D.Sheahan,J.A.Osborne,P.Mathiessen and J.P.Sumpter(1996)

Inhibition of testicular growth in rainbow trout(Oncorhynchus mykiss)exposed




to estrogenic alkylphenolic chemicals. Environ.Toxicol.Chem.,Vol.15,194-202
5)Kahl,M.D.,E.A.Makynen,P.A.Kosian and G.T.Ankly(1997)Toxicity of
4-nonylphenol in a life-cycle test with the midge Chironomus tentas.
Toxicology and Environmental Safety.\ol.38,155-160
6)Gray,M.A.and C.D.Metcalfe(1997)Induction of testis-ova in Japanese medaka
(Oryzias latipes)exposed to p-nonylphenol. Environ.Toxicol.Chem.,Vol.16,
1082-1086
7)Pedersen,S.N.,L.B.Christiansen,K.L.Pedersen,B.Korsgaad, and P.Bjerregaard
(1999) /n vivo estrogenic activity of branched and linear alkylphenols in
rainbow trout(Oncorhynchus mykiss). The Science of the Total Environment,
233,89-96
8)Krsgaad,B. and K.L.Pedersen(1998)Vitellogenin in Zoarces viviparus.
Purification,quantification by ELISA and induction by estadiol-173 and 4-
nonylphenol.Comparative Biochemistry and Physiology Part C,120,159-166
9)Lech,J.J.,S.K.Lewis and L.Ren(1996)/n vivo estrogenic activity of nonylphenol
in rainbow trout.Fundament.Appl.Toxicol.,Vol.30,229-232
10)Kloas,W.,Lutz,l. and R.Einspanier(1999)Amphibian as a model to study
endocrine disruptors:O .Estrogenic activity of environmental chemicals /in
vitro and in vivo.The Science of the Total Environment,225,59-68
11)Baldwin,W.S.,S.E.Graham,D.Shea and G.A.LeBlanc(1997)Metabolic
androgenization of female Daphnia magna by the xenoestrogen 4-nonylphenol.
Environ.Toxicol.Chem.,VVol.16,N0.9,1905-1911
12)Shioda,T. and M.Wakabayashi(2000)Effect of certain chemicals on the
reproduction of medaka(Oryzias latipes).Chemosphere, 40,239-243
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o000 ooo Oo0ooooo oooooon
ooooon
o000 0O0o0DooDooood 80/170 ND(<0.01)(0 0.71p g/L
OO0000Dooooog 18/31 ND(<0.01)(0 0.27p g/L
OO0000Dooooog 115/261 ND(<0.01)(0 0.64u g/0
OO0000Dooooog 63/140 ND(<0.01)(0 0.65u g/00
00000D0Dooogg 25/31 ND(<0.01)(0 1.81p g/L
o000 0O0o0DooDooood 25/48 ND(<5)0 270p g/kg
OO0000Dooooog 17/20 ND(<0.2)00 89u g/kg
00000D0Dooogg 9/11 ND(<0.2)00 26p g/kg
OO0D0oO0oDoooog
o000 oo0o OoO0oDoooo oooooo
0o0ooono
o000 oo0oooooood 88/130 ND(<0.01)-0.94p g/O
oo0ooooDooooog 147/256 ND(<0.01)-1.4py g/O
00Do0ooooooooog 167/275 ND(<0.01)-1.7py g/O
oo0ooooDooooog 109/261 ND(<0.01)-1.3uy g/O
O000000000oooooo 4/19 ND(<0.01)-0.03u g/O
o000 oo0oooooood 55/152 ND(<5)-67u g/kg
oo0ooooDooooog 19/20 ND(<0.2)-11.0u g/kg
oo0ooooooooooog 0/3 ND(<5)u g/kg
O000000000oooooo 4/12 ND(<10-35)-152u g/kg
o000 oo0ooooooooon 2/94 ND(<5)-2,700u g/kg
O000000000oooooo 0/7 ND(<10-15)u g/kg
oooooon oo0oDoooDooooo 8/141 ND(<5)-15u g/kg
o000
oooooon oo0oooooood 0/145 ND(<5)u g/kg
oo0ooooDooooog 1/31 ND(<20-80)-48p g/kg
0o0ooooooooood 1/30 ND(<40-100)-42u g/kg
O0oooooooog 0/15 ND(<20-320)u g/kg




20 JOOoooobooooo

0ooo 0000000000000 iEEEEE
0000 42/225 ND(<0.005-0.1)-0.268p g/0]
0000 95/215 ND(<0.2-13)-600p g/kg
0000 0/18 ND(0.81-24)ng/m?
0000000000 24/169 ND(<0.5-20.4)-287.3u g/kg

30 boououoboooo
gbobooooboboboooboobobo

4.0] OOoooooobobobobobuoboobooouoobobo@wWoooo)

0ooogno

0ooogno

23u g/0 "

12 00000000000000000DO (Xenopus laevis)DOOOOOODO
00000000000000000000000000O00O0O0O00O00O 9

2,283y g/0°

20000000000 (Oryzias latipes)J 000000000 OCOOOODOO
0000000000000 00 2

3,160u g/0]

21 000000000000 (Daphnia magna)d 000000000 OCODO0O
oooo 9

“O000000000o00o0oooog
gboboobobooobboobbuooobooobboaonooboo

5.0 goad

6.

gboboobobooobboaobbooobboaobobooooboaonoboo
gbobO0ol100 100000 2000000000000 O0ODOODOODOODO
gbobOobooooobobolobioobobobobOoboooboobo200b
gbobobooooobooboboooboob o000 obobobooooob
gbobogoboooobooboo

godd

1)Kloas,W.,l.Lutz and R.Einspanier(1999)Amphibian as a model to study endocrine

disruptors:0 .Estrogenic activity of environmental chemicals in vitroand in

vivo.The Science of the Total Environment,225,59-68

2)Shioda,S. and M.Wakabayashi(2000)Effect of certain chemicals on the

reproduction of medaka(Oryzias latipes).Chemosphere,40,239-243

3)Casper,N.(1998)No estrogenic effects of bisphenol A in Daphnia magna STRAUS..
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