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BRBEAE S C K D ERBEETET K ERBE) fe Kb HH =
[uolL]
N Jo 1998 1999 2000 2001 2002 2003

FRHE S E H10 H11 H12 H13 H14 H15
A4t-7F )7 = ) —)b 0.87 0.03 0.62 0.81 0.51 1.9

4n-7F N7 =) —) | ND(<0.01) | ND(<0.01) | ND(<0.01) | ND(<0.01) i i

4N~ FNL7 x J— | ND(<0.01) 0.03* ND(<0.01) 0.01 - -

4n-~F L7 x /—1 | ND(<0.01) 0.01* ND(<0.01) | ND(<0.01) - -

An-~TFILT = ) —L 0.06 ND(<0.01) | ND(<0.01) | ND(<0.01) - -
NP1EO - - - - 0.8 2.5
NP2EO - - - - 9.5 11
NP3EO - - - - 1.8 7.6
NP4EO - - - - 1.2 8.8
NP5EO - - - - 0.8 7.6
NPGEO - - - - 0.5 7.0
NP7EO - - - - 0.3 8.0
NPS8EO - - - - 0.1 8.5
NP9EO ] ] ] ] ND(<0.1) 95
NP10EO - - - - ND(<0.1) 9.6
NP11EO - - - - ND(<0.1) 9.3
NP12EO - - - - ND(<0.1) 7.6
NP13EO : ] ] ] ND(<0.1) 5.6
NP14EO ] ] ] : ND(<0.1) 4.4
NP15EO ] ] ] ] ND(<0.1) 3.2

A
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N . 1998 1999 2000 2001 2002 2003
BRI S H10 H11 H12 H13 H14 H15
NP1EC - - - - - 2.9
NP2EC - - - - - 20
NP3EC - - - - - 3.2
NP4EC - - - - - 1.1
NP5EC - - - - - 0.7
NP6EC - - - - - 0.4
NP7EC - - - - - 0.48
NP8EC - - - - - 0.84
NPOEC - - - - - 0.80
NP10EC - - - - - 0.91
OP1EO - - - - 2.7 ND(<0.3)
0.2
OP2EO - - - - 6.5 cf. 9.2 i)l
OP3EO - - - - 0.3 0.12
OP4EO - - - - 0.3 0.07
OP5EO - - - - 0.3 ND(<0.05)
OP6EO - - - - 0.2 ND(<0.05)
OP7EO - - - - 0.2 ND(<0.05)
OP8EO - - - - ND(<0.1) 0.06
OP9EO - - - - ND(<0.1) 0.09
OP10EO - - - - - 0.11




K R

i R E PRI R FRIGR) I [rg/L] BV A
OP2EO KBF AEE FIEK 0.028—0.16 2003/12
OP2EO TER FER F K (0.01)—0.09 2001/12
OP1EO KIRIF A H) K (0.01)H—2.3 2003/12
OP1EO THR FEH FJEK (0.01)»)—0.09 2001/12
OP2EC KRBT AEE FIEK 1.6—4.7 2003/12
OP1EC KRBT A FEK 0.32—0.82 2003/12
NP2EO KRBT AH K EK 1.0-5.5 2003/12
NP2EO THR FEH FJEK (0.1)»—1.3 2001/1
NP1EO KRBT AEE KIEK (0.1):)—2.3 2003/12
NP1EO TER FEHR FE K (0.2)—1.6 2001/1
NP2EC KRBT A K EK 2.9-11 2003/12
NP1EC KBRF AH FEK 1.5-9.2 2003/12

JEEIREE

R E R AL PEBGE IREE [wg/kg] BEEUE A
OP2EO KRBT A L= 2)"—3 2003/12
OP2EO THER FE3 L= AR 2001/12
OP1EO KIRE AHE) Y (2)H—13 2003/12
OP1EO THER FEH == 2)"—7 2001/12
OP2EC KRBT A JEE 6—65 2003/12
OP1EC KRBT A L= 2)m—2 2003/12
NP2EO KB A HE) JEE (20)"—56 2003/12
NP2EO THER FEH JEEE 20—880 2001/1
NP1EO KBFF AH JEEE (20)*)—510 2003/12
NP1EO THER FEH L= (50)*)—12000 2001/1
NP2EC KIRE AHE) JEE (20)H)—410 2003/12
NP1EC KEF A JEET (20))—49 2003/12
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HRFAAIZ B W TR, TR T —F X—R & LT%%&?W%@&E’UW\ MEDLINE
L OV TOXLINE ZFH LT, FMBatWE = L ICN MBI U728 OMZR 2470, B2
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TV T = ) — VO WU IS B3 S SO AR - (S SRR SR

SR B TFNT = )= NUFNT = ) ~FINT 2 ) =)L ~NTFALT = )L
Al
Gimeno et al.(1996)Yeco aJ 4-t-
Gimeno et al.(1998)2 eco G 4-t-
Gimeno et al.(1998)3 eco G 4-t-
Gimeno et al.(1997)%eco Al 4-t-
Panter et a/.(2002)%eco Af 4-t-
Seki et al. (2003)®eco AJ 4-t-
Yokota et al. (2005)"eco AJ 4-t-
Kudo & Yamauchi (2005)®eco | AFEfi 2-t-
Y/ = & B3R B & SR
5] -t-
Yamasaki et 53/.(2004)10)vivo, %’gg S s ]\;éﬂﬂek 1
vitro hER BEA I 1
- =
Haavisto et Ql.(2003)11)vivo, B 5 ;/I;\/;%};%m?@fi‘; -
vitro e 1
Mueller & Kim(1978)12vitro | AKZEfE 4-s- 4-t-
Jobling & aJ 4-t-
Sumpter(1993)13)vitro =V AT Vig 1
Routledge & Sumpter nJ 4-t-, 4-s- 4-t-, 4-n- 4-t- 4-t-, 4-n-
(1997)*vitro hER BERHIR GIEE 1 hER BERHIEGIEME T | hER BERHIRGIEME T | hER BERHEGIEME T
Beresford et a/.(2000)15vitro il hER i $t£E VA 1
Smeets et al.(1999)6)vitro AJ 4-t-
Hornung et al.(2003)"vitro aJ 4-t-
Af 4-t-
Myllyméki et a/.(2005)18)vitro 7 MIPRAR LA L
VA |
Gl 4-t-,4-n-

Olsen et a/.(2002)19vitro

hER B & FHE 1
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1) Gimeno S, Gerritsen A, Bowmer T, and Komen H (1996) Feminization of male carp. Nature, 384, 221-222.

2) Gimeno S, Komen H, Gerritsen AGM, and Bowmer T (1998) Feminisation of young males of the common carp, Cyprinus carpio,
exposed to 4-fert-pentylphenol during sexual differentiation. Aquatic Toxicology, 43, 77-92.
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4-tert-pentylphenol on medaka (Oryzias latipes). Environmental Toxicology and Chemistry, 22, 1487-1496.

7) Yokota H, Abe T, Nakai M, Murakami H, Eto C, and Yakabe Y (2005) Effects of 4-tert-pentylphenol on the gene expression of P450
11beta-hydroxylase in the gonad of medaka (Oryzias latipes). Aquatic Toxicology, 71, 121-132.

8) Kudo Y and Yamauchi K (2005) /n vitro and in vivo analysis of the thyroid disrupting activities of phenolic and phenol compounds in
Xenopus laevis. Toxicological Sciences, 84, 29-37.

9) Kwack SJ, Kwon O, Kim HS, Kim SS, Kim SH, Sohn KH, Lee RD, Park CH, Jeung EB, An BS, and Park KL (2002) Comparative
evaluation of alkylphenolic compounds on estrogenic activity /n vitroand in vivo. Journal of Toxicology and Environmental Health,
65, 419-431.

10) Yamasaki K, Noda S, Imatanaka N, and Yakabe Y (2004) Comparative study of the uterotrophic potency of 14 chemicals in a
uterotrophic assay and their receptor-binding affinity. Toxicology Letters, 146, 111-120.

11) Haavisto TE, Adamsson NA, Myllymaki SA, Toppari J, and Paranko J (2003) Effects of 4-tert-octylphenol, 4- tert-butylphenol, and
diethylstilbestrol on prenatal testosterone surge in the rat. Reproductive Toxicology, 17, 593-605.

12) Mueller GC and Kim U-H (1978) Displacement of estradiol from estrogen receptors by simple alkylphenols. Endocrinology, 102,
1429-1435.

13) Jobling S and Sumpter JP (1993) Detergent components in sewage effluent are weakly oestrogenic to fish: An /n vitro study using

rainbow trout (Oncorhynchus mykiss) hepatocytes. Aquatic Toxicology, 27, 361-372.
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14) Routledge EJ and Sumpter JP (1997) Structural Features of Alkylphenolic Chemicals Associated with Estrogenic Activity. Journal
of Biological Chemistry, 272, 3280-3288.

15) Beresford N, Routledge EJ, Harris CA, and Sumpter JP (2000) Issues Arising When Interpreting Results from an /n Vitro Assay for
Estrogenic Activity. Toxicology and Applied Pharmacology, 162, 22-33.

16) Smeets IMW, van Holsteijn I, Giesy JP, Seinen W, and van den Berg M (1999) Estrogenic Potencies of Several Environmental
Pollutants, as Determined by Vitellogenin Induction in a Carp Hepatocyte Assay. Toxicological Sciences, 50, 206-213.

17) Hornung MW, Ankley GT, and Schmieder PK (2003) Induction of an estrogen-responsive reporter gene in rainbow trout hepatoma
cells (RTH 149) at 11 or 18 degrees C. Environmental Toxicology and Chemistry, 22, 866-871.

18) Myllymaki S, Haavisto T, Vainio M, Toppari J, and Paranko J (2005) /n vitro effects of diethylstilbestrol, genistein,
4-tert-butylphenol, and 4-tert-octylphenol on steroidogenic activity of isolated immature rat ovarian follicles. Toxicology and Applied
Pharmacology, 204, 69-80.

19) Olsen CM, Meussen-Elholm ET, Holme JA, and Hongslo JK (2002) Brominated phenols: characterization of estrogen-like activity in
the human breast cancer cell-line MCF-7. Toxicology Letters, 129, 55-63.
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al,(1998)™eco i v =vvAkEl = U AIEAR R |
] &A1 (2E020%+1E080%)
Le Gac et =~ 2 e vig 1
al.(2001)2Yeco, vitro K=~ AFERAREE |
W=~ A AEFEA G |
Al IRAY(2EO44%+1EO54%) IR (2EC54%+1EC44%)
Metcalfe et ER FERHIR B 1 ER BARHIR IR L
al.(2001)?2eco, vitro A X Ty B L AR ER|
ER FERFA GG 1 ER BRI GG M7 L
Sturm et Nl %
al.(2001)23eco, vitro )
Rt T 2o~ I Vig 1 = AR Vig T
aJ s “ =V~ ANFHRE Vg T
White et %M/ciiﬂgiﬁzﬂi%;‘/ﬁt% T MCF-7 ML 1
al.(1994)24vitro hER #2558 1 hER $= 55 a0k 1
Y =V~ A[F ER BiAPHE 1
b D] F hrw
— 2 P450
KAFE /
Hanioka et R
al.(1999)25)vitro F—FE oD
B 3 B
W25z %
W
Milligan et ANR] oo
a/.(l99§)26)vitro HOR
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KOA I FNT /)= hF L— ME (OP3-10EQ) 12 OWTITIHFMMNIE DR hr o 72,

KASERFIRO MR FE 2 FEIE L L, invitro X Ninvivo Z A& b7t L QHMBfER H 5 L Bbivd, L LG, invitro iR
IZBWT, BARPRREOERTLN R (EWELV 72 &b BIREX &V KR, 48 FHIRZEIC OV TOGMN RV, £72, invivo slBRIZEB W
T, B0 Him, fESRM (AREE, RE) . BHEHIF P oOMBERE, RERER 2 TREO BN RBENREL SN TV RN E| R
TR DOAER B, EEME Y —RRE L RO X O REMFTOERPITON TN D 5D LU, REEOEREIZRE L Th 528, B
TR O E OB TERAK Lz 80 5 R, ARAFZETIL, invivo IZ X DRSO FRIET L E L TR Z V72 invitro sBR
BRIMEAZFIRTN D, TIEZ1T - -AABIEEE EIL, invitro X OVinvivo ICBWTHESDOREENE SN TWD DD, MISMAMMN R > T\ 5,
Ihohbb, EIROEBRIFIERHIRE FZER) O R fE A DL, EEMEIR & FHm L7,

KORMIE Z M DOLEEL I L TV D720, KYITHRLE UG 27 17 ) SHBG Ra-7 = h 7' rT A & AFP L D& &2 H T\ D
DNE I DIRE S BBINED, BlzIE, B2 EHBRMENROZ I BITHEA L TV DAL B X BNDH 0N, ZOHA, AHFFE AL
TWALERGIETIE, ZOREWALNIT LI EETTE RV, DFEY, SHBG X° AFP & ORRIFEEG Z W 52 L TR WA CEEMENME
U & L T2

20) Ashfield LA, Pottinger TG and Sumpter JP (1998) Exposure of female juvenile rainbow trout to alkylphenolic compounds results in
modifications to growth and ovasomatic index. Environmental Toxicology and Chemistry. 17 (3), 679-686.

21) Le Gac F, Thomas JL, Mourot B, and Loir M (2001) /nn vivo and in vitro effects of prochloraz and nonylphenol ethoxylates on trout
spermatogenesis. Aquatic Toxicology, 53, (3-4), 187-200.

22) Metcalfe CD, Metcalfe TL, Kiparissis Y, Koenig BG, Khan C, Hughes RJ, Croley TR, March RE, and Potter T (2001) Estrogenic
potency of chemicals detected in sewage treatment plant effluents as determined by /n vivo assays with Japanese medaka (Oryzias
latipes). Environmental Toxicology and Chemistry, 20 (2), 297-308.

23) Sturm A, Cravedi JP, Perdu E, Baradat M, and Segner H (2001) Effects of prochloraz and nonylphenol diethoxylate on hepatic
biotransformation enzymes in trout: a comparative /n vitro/in vivo-assessment using cultured hepatocytes. Aquatic Toxicology, 53,
(3-4), 229-245.

24) White R, Jobling S, Hoare SA, Sumpter JP, and Parker MG (1994) Environmentally Persistent Alkylphenolic Compounds Are
Estrogenic Endocrinology, 135 (1), 175-182.
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25) Hanioka N, Jinno H, Chung TS, Tanaka-Kagawa T, Nishimura T, and Ando M (1999) Inhibition of rat hepatic cytochrome P450
activities by biodegradation products of 4-tert-octylphenol ethoxylate. Xenobiotica, 29 (9), 873-883.

26) Milligan SR, Khan O, and Nash M (1998) Competitive Binding of Xenobiotic Oestrogens to Rat Alpha-Fetoproein and to Sex Steroid
Binding Proteins in Human and Rainbow Trout (Oncorhynchus mykiss) Plasma. General and Comparative Endocrinology, 112,
89-95.
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At-TFNT = ) —NOFEREICET 5 TR OEEMETmAE R

At-TFNT = ) —VOFEZBICEET L 0L LT, BEFOCEIZBWT, =& K
7Y x CRRERNICEE LA FH O A I, AT REE~OFEIZEE LI EHOA I
M 2@ERH5, ZNOOWEITONT, He OEFEMEGFHMI L, RS EITHRD
BLEPOBFFEATCUTOLYIICE LD,

(1)=Z b= AEH

Jobling & Sumpter |Z2X > T, 4-t-7F N7 = /) —/LZDONT, =~ ATl
IZBTHET Yz = VFHEICOWTREFTI N IThIL TS, 4t-7F VT = /) — /LI,
1.0X10 SMOEFEICHBWT, ETFa s =r23FE LT, ZORBRERICHOWTIET
Bk B2 6 A TREFMESRO b,

Beresford 512Kk > T, 4-t-7F L7 = /) —)LIZHONWTC, b h— X b ¥x UZRIK
a LORT A br Y VIREBEFREREZ b OBEBRERICB T B- 77 b
A —PIEMFEIZOWTHRBTIN TN TS, 4t-7F L7 = /) —/LE, ECsofli 2.2
X10 AMODIREIZIBWT, B-HT7 7 M X —BIE®REFHFE LTz, ZORERERIZON

TUECHR B0 B TEEMED R O b vz,

Olsen HIZk > T 4t-TFNLT =) —LIZHONWT, B hT R Y= UZEIK o~
D B-TANT VF—VOFEEEFEICOW TR TOILTWD 4t 7T F LT = ) —
JUIE, ICs0fE 3.84 X 10 *MDEEIZHBWT, B b A Y2 VEZRIKa ~D f-T A
N7 UF =N OREEERE L, T OFEREEFRIZ DWW TIESCHE B & A TUEEMEN R
D BT,

Routledge & Sumpter (2L > T, 4-t-7F VT = /) —/LIZHONWT, =AYy
INE B T RBRE b O EEEERHIC BT 5 -7 7 b X —EBIEHFHEIC SN
TREIVRITOIL TN D, 4-t-7F )7 = 7 —/LiL, ECsofli 5.7 X 10 AM DR IZ I
T, B-TZ77 by X —BIEMEZFE L, ZORBRERIZOWTIEISUR E S A TE
FEMEDNRD BTz,

Yamasaki 512X > T 4-t-7F /L7 = /—,L 100, 300, 1000 mg/kg/day % 3 H [
RG-Sl 20 BEHEZ >~ S ~ORE N BRFVS TS, TR E LT, 100
mg/kg/day Ll EDOEGHEIZEB N THEHXT, M) EEOSENED vz, £,
4-t-7F )7 = /—/L 100, 300, 1000 mg/kg/day #—F =LA ~Z 4 —/L 0.6
pg/kgl/day & [RIRFIC 3 H R T 5 & iz 20 HimlE T ~ S ~OEERBREFN ST
%, FOREE L LT, 100 mg/kg/day PL FE OGRS W T = (|t A% EE DI
BERFRD BTz, T 5 OB RIZ OV CTIE S B S A TEEME N D Sz,

(2)FBIVE RS~ D 2

Myllyméki 512X -> T, 4-t-7F V7 = ) — /WD T, KEZWE SD 7~ FHk

JRREMIEIZ 1T DR | VEEAICOW THREM M TR TV S, 47 F L7 =) —b
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1%, 1.0X10 8~1.0X10 SMODOEFEIZB W TT A M AT o OEAZIHI L, 1.0X
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