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HEEENAEFEET, Rk 7 425 800t, KAk 8 4R 1000t,
gk 9 4EEE 10008, SR 10 4EFE 1000t, AR 11 42 2000t
Rk 12 4R 2000t, ARk 18 4RFE 2000t, ARk 14 4R 2000t
Rk 15 4FFE 2000t THEAME M, b MREEICET 5 EHRITE S
IR T=,

BREEFREIHA OKE) BT DM EL L, Fhak 10 F5E
0.87 1 g/L. Yk 11 4E7 0.03 u g/L. Rk 12 4E 0.62 u g/L.
Rk 13 £ 0.81 p g/L, YRk 14 4 0.51 g/l Rk 15 4E
JE19u g/l ThHoTm,
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20 HisME SD 7 v b & H\WwW7= H&#E 100, 300, 1000
mg/kg/day D KE R T #5175 EREERIZ 3Tk 100, 300,
1000 mg/kg/day DO 5-EREIZ I\ CRANE 22 FH EAA M 2 /R 9
BEPERS i 3G BTV D,
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3. BEO—EM

INFETIZEOLNTWD in vivo RERFE R4 UL FIRT,

O 8 FimlErE SD 7 > b & W KERE OGR4
AT REBRVIZ BV T FO B O A bERE X Y F1 HE o
FERE - FEFIIIT 5 BFIIRO b hot=, ZORRICKT
% HEEBEN T FO #9125 L CIE 60 mg/kg/day. F1 2Eic
st9 5 MR T 200 mg/kg/day ToH -7,

@ 20 HilE SD 7 v b &AW KER T#E5 7B AERR
BRIz BN TIE 100, 300, 1000 mg/kg/day DG EEEIZBWNT
AR 7 & hE BAVE 2 R TR MERE B i 35 b Tz,

@ #HESD 7 v hEAWZHER 1, 10, 100 mg/kg/day
DR M ERB B W TR YL OEE, 7 A hAT 1 RE,
TANAT v CEARICEEITRD bR o T,

in vivo ERIZE T 5 OO E QOB E & 1X, &
BROFHEER & HEOE WL, FIETHHO TRV EE X
bid,
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4. BEOAEYFN

BEE

INETIZELNTWD In vitro B R % L IR,

@ ICs fH 3.84X10* M IZBWTCkE PR MVl a
ZRIEA~D B-T A N T VA — L DFESHED I RIN TV D

® ECsf2.2X10* MIZBWTE hmA Yz aXx

BRKOISE BRI REBGR 2 b DI E AR R T O S E

BV RSN TS, 72, ECsofE 5.7X10 * M IZHBWT=x
Z bw Y= VISR REGR 2 b O ER AR T OHRE
IEMEARVE 2R STV D, Zof, R LR — 2 8 il
BT A MYy allxd 2 ECofE 2.06X10°° M,
TA MRV allxT D ECofE 8.25X10° M i iil X
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® B 1.0X105M IZBWT=U~ AFEasEmini sk
AL TR Y 2 = UBEUREIN TV D

@ o, SD 7~ FINEHIIEIC 7‘%{)77\ FXTH/&
O B-= A T VA =oAL SD 7 v MEIMILICE
FT5E MEEMET ST RErEVFHFEET A NATr Y TR B
AT H ‘/&U“j’m VAT rOPEAEFE v, b ML M
MCF-7 2B 57 v Y AT v U FRRBIEHE vi OEN
b5,

in vitro RBRIZEIT 5 @OOO@ DFERITITHNT= A ha ¥ = 4k
PERTHETHLTEBY, LNLZEOT A fr Y= EMEE
FEIZHOWT HakBRE CTHIEITERO LR\, In vitroiRER CTD
TRl UESEIE S VT 2 )RR TN T = ) —
NEDBMIFETH D, OOFERIZ, =X b P = VERIER LS
DIERZ b7 %Tﬁﬁ%ﬁ%f LTW5,
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in vivo RBRICEIT 5 OO R EQDBEMER R & 1X, BEBRO B E FIEOEWINS,
FETHEDTIERWEEZX HND, £72. in vitroi RERIZEBIT 52 @DEG® OfE F1X55 v A
fa = 5L RTHETHLTBY, L ZEOT R oY UIEEHEIZOWNTY
AR CHEITRD LR, FFIZ@OOTRENDI e P A Ma vz VB EKa~DT I
= A MEMIX. BHEIWICEB T 500 - E R RKGER TOEMRE R A A 7 = X APIZHHK L
TW5,

Afelx. RER OB G- A AN e BBt Ch o TR AR E 2. NOW
L EWERZET 2 Z L3 A[HER invivoildlR 7' a2 b a2 — VA AERT AN H 5,

AEAfE SR (TR 134 EREN U 715 #)

L b TEE AR (2005) 14705 DALFEMES KOVED Ny 7 F 38— 8]0
i SRR 16 4EFE SR 2 RN Wi R L W E SRS BRI ERBEE . Tk 16 4212 )
http://www.env.go.jp/chemi/end/kento1602/index.html &/l

i Yamasaki K, Noda S, Imatanaka N, and Yakabe Y (2004) Comparative study of the uterotrophic
potency of 14 chemicals in an uterotrophic assay and their receptor-binding affinity.
Toxicological Letters, 146, 111-120. LA FOAFREE L RINE - BREFEES  Now < ELERIC
B9 2 RBRIEBA TSR (SRR 14 ) B0

v JEAE (1996) ptert-7 TV T = ) — DT v b E WD RERE D& 58N A A S R

http://wwwdb.mhlw.go.jp/ginc/html/db1.html (2005 4E 10 A 5 HEAE) LLTFOAKREEERINE -
UNEP (2002) SIDS Initial Assessment Report for 10th SIAM. p-tert-Butylphenol.
http://wwwdb.mhlw.go.jp/ginc/dbfile1/paper/paper98-54-4d.html (2005 4 10 A 5 HHLE) BN

v Haavisto TE, Adamsson NA, Myllymé#ki 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.

vi QOlsen 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.
Toxicological Letters, 129, 55-63.

vi . Beresford N, Routledge EJ, Harris CA, and Sumpter JP (2000) Issues arising when interpreting
results from an in vitro assay for estrogenic activity. Toxicology and Applied Pharmacology, 162,
22-33.

viii  Routledge EJ and Sumpter JP (1997) Structural features of alkylphenolic chemicals associated
with estrogenic activity. Journal of Biological Chemistry, 272, 3280-3288.

ix  Jobling S and Sumpter JP (1993) Detergent components in sewage effluent are weakly
oestrogenic to fish: An in vitro study using rainbow trout (Oncorhynchus mykiss) hepatocytes.
Aquatic Toxicology, 27, 361-372.

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

xi Hewitt SC and Korach KS (2003) Oestrogen receptor knockout mice: role for oestrogen receptor

o and B in reproductive tissues. Reproduction, 125, 143-149. B
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1. FRfIPZE B | BREFEENE OKE) 28T dREERETT, K 14 45 9.5 | 3F il <
pglL, Pk 15 FE 11 u g/l Tho 7=, fe
TEHROREIT LV FHIAEE,
2. BHEMEOMRS TEHRORLIT X 0 FHHAEE, 2F Al AN
LS
3. BlEo—HE INETITH LN TV D In vivo RERFE R 2 LU FIORT, 55

O = >~ 22 HWTEIREX 1.24, 4.97 1 g/L ORI
T, 4.97ug/lLIEBEXICBOWTMETET e 2 = BEOS
il AR REHEMXIERE) ORMEIAFED b,
(E/ T hFTL—h: VPV hFTL—F=8:2)
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4. FEOEYEN
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ZHNFETITESNTWS in vitro i RBRFE 2 LI FIZRT,

@EE1.0X10 MIZBW =Y~ AFlEMiaicksirse ey
= = BN, VURINTW D,

@ 1.0X10 SMICBWTT X ha ¥z VnE B - % %
b O E R B ELAS AMIIE MCF-7 (235 1) 2 Ml a5l f O L
V7 27— RIENOFE vV RENTWD, £, BE 1.0X
10 SMIZBW TR hr v VnBE s - RERE L ORE
Hafa— U bV ISHESEREL CEFs (2B ALy 7 =27 —F
EHEOFEE v PRI TS, EIZ, ECyofH 9.6 mg/L 2\
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D=V~ A invivoilBRIZBIT AT 0 v = UFE L, OO in vitro i RFFERND
TR b,

L)L, QO=~ X invivoidB RN = hF o L—h eV hH UL —FNEDIREWE
BEWE L L TCHEMSINLTWDIOEIZI LD, &EMEHRBRYE %2 H TGO & O RS
RBBE S HESNTND LITOWEERN, 223, @D 2 HHIXFR—MFEBEC L 2R BRFE R T
»H5,

S, invitroi RBRIZBIT A A ba Y= UIEHO RN MLETH 5, F7-. N
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Gac FL, Thomas JL, Mourot B, and Loir M (2001) In vivo and in vitro effects of prochloraz and
nonylphenol ethoxylates on trout spermatogenesis. Aquatic Toxicology, 53, 187-200.

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

Jobling S and Sumpter JP (1993) Detergent components in sewage effluent are weakly
oestrogenic to fish: An in vitro study using rainbow trout (Oncorhynchus mykiss) hepatocytes.
Aquatic Toxicology, 27, 361-372.

White R, Jobling S, Hoare SA, Sumpter JP, and Parker MG (1994) Environmentally Persistent
Alkylphenolic Compounds Are Estrogenic. Endocrinology, 135, 175-182.
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1. KHB7Z2E8ME | REFEEBHAE OKE) (BT 2&mIEEX, FEAk 14 £ 0.8 | 7F i 4~
wg/L, YRk 15 4 2.5 u g/ Th - 7=, e
FEHRDOR LI X 0 FHIASEE,
2. BHEMEDRS EHROAR LT X 0 FHIASEE, 2F Al AN
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3. BlEo—HE INETITH LN TV D in vivo iR % DL IORT, 55
O = >~ 22 HWTEIREX 1.24, 4.97 1 g/L ORI
T, 49T uglLBERICBON T ET o 2= BEO R
il AR REHEMXIERE) ORMEIAFED b,
(E/ = hFvlb—h: V2 hFUL—h=f8: 2)
@A X & AW EEX 100 1 g/l ORERZBNT, 2., K
B OMEE, REEIREAESRIITENRD LR o T,
(BE/ = hFvL—bh: P bFUL— =54 44)
in vivo RERIZE T 2 QDGR T & QORGSR &%, #R
DOFHEEE & AMFEOENNS FJETHHDOTIERNEEZ XL
no,
IS0 invivoirkBRlE, YT hF v L— R hFY
L— M EDREMEWRME L L CHEESNTRBY B—-WE%
WA VNETH D,
4. EOEYFR INETIZE SN TWD in vitro iR R 2 UL FICRT, 55
EvE @ECzfH 11.0 mg/L (SR E) &5 M3 9.6 mg/L (¥
ThFUL—FETVZ XU L— b EDREMEWRME) 12
BWCT, TR b vz VREEEBETRIRE b O E iR R
BHCBITD B-HT 7 b X —BIEHEOFEE i )URE T
Do
5. AMLVRARETO | Fpk 14 KON 15 12 50 S A7 BRBEFERER AL R <, | 7F il R
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D=y~ invivoi RRICBITAHAET 2y = iFE T, Q0 invitroiRBR TREND
IV A ha o UIEMEE P JE Ly,

LPL.OQO=U <X InvivoiRB3 Y= b L— RV XU L— R EDREW%E
PEME L L TEMINTWDLOXIF U, miliEE R E 2 W T B MO @ il
R < HE SN TOD L IFT0DWEERN,

A%V, InvitroilBRICEB T 5 A ba U= IEEOFHERRIMLETH D, 12, Now
ML EAERZHEIRET 2 2 L FEZR n vivo iR 7’0 a2 — VA BT A MLELRH 5,

AEAfE SR (TR 134 EREN U 715 #)
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i Gac FL, Thomas JL, Mourot B, and Loir M (2001) /n vivo and in vitro effects of prochloraz and
nonylphenol ethoxylates on trout spermatogenesis. Aquatic Toxicology, 53, 187-200.

i Metcalfe CD, Metcalfe TL, Kiparissis Y, Koenig BG, Khan C, Hughes RdJ, Croley TR, March RE,
and Potter T (2001) Estrogenic potency of chemicals detected in sewage treatment plant
effluents as determined by in vivo assays with Japanese medaka (Oryzias latipes).
Environmental Toxicology and Chemistry, 20, 297-308.
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FEHRDOR LI X 0 FHIASEE,
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INFETIELNTWD in vivo il FE 2 LL IR,

O A=~ 2 2 WX 1, 10, 30 u g/L ORERIZIHB W)
T, 1 &OV10 p g/L B EXIZB W TRl = U~ 2 D AR R E
B (UPEFEGTEE) ORME i8R b,

@A F T & HWTZEEX 50, 100 1 g/l OFRERIZISWV T, 100
p gL IREXIZB W TR DOIRENGTRO A7, R, Mk,
FEEINFEAERIZITENRD Lo 7z,
in vivo iRBRIZEIT 2 ODOGER R L Qo arEfE R & 1x, Rk
ORI H & A WFE 0% v%%>wﬁ¢5%®fiﬁm&%z%

b,

DT, FRARBRTEE 2 VT, BRI T o bR E e
EEILRDOE IR TRBZ2EINTND L OO0, G Bk 05
ST TE LT, FHREIIAHATH S, £, AR
Wy & PR A X Y 2 L 7= Windermere Lake water % fil 5 /K
ELTHWTWD R, ZOfBEKRPIZE T DL FWEDIFIEDH
HHLRFATH L, MRICHANWZIZEAEDT LT LT = ) ~/I/*E
XL B R T =~ ADREICEET 5 2 L R
7oy HERAAR R m@%ﬂf%ﬁwoit\@ﬁ@ﬁﬁ
TR R DB L Z TRoT W E RSN TE Y | IREHM

AW ERICBET2FHLARRE L TND LD ThH D, fENTICH
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= =B, VIURER TN D
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OEE1.0X10 MICB W TT R ha ¥ x VnEEE T RER %

H O G R b N ELAY AU MCF-7 (281 2 Al 5 K 0L

V7 2T —PIENOBE vAIREINTWS, £72, BE 1.0X

10 SMIZBW TR hr v VnBEin - RERE L ORE

Hafa— U bV ISHESEREL CEFs (2B ALy 7 2T —F

EHOFEE v PRI T0D, Lo, m@ﬁimfi T 2

ha Y= VINEMNEE TR RE S O E SRR

B-HZ 7 M X —BIEHOFHEENRE O LI TR,

O TIL, M F7e DERBIEMEALEER D & [2 M & GiEn T2
NHRESNTWEDR SN TR ha Yo UIEENHETH
HIEEFIFELRNEEZOND, DO TRIINDHIHOT A K
oY AEEIZ. @D T Y 2= UEEE A = R ARIZEH
LTCW5, EEN 415 D70 b 3FEIXE—AFEEEIC L D
DTH 5D,

5. AFLVARTO
T 55 (2 FE D B D
AIEHL
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BHERRILO S RTRE 55

OTiF, WARRERELEEZ AT, BEMRTOMFEYEIREZ —EICRh oL O 2T R
DREINTWDLHEOD, ABRAKFOIFSITITB Z R T LT, FHREIIARHATH
5. Fi-. AHEHERY L ESE A RIZ X 0 BRZE L7- Windermere Lake water Zfil G /K & L
THOTWD 2, ZOFEKPICBT DMEFEWEDOFEOAELANATH L, =T~ R
DR 5 2 L 2R Ly, AEERFNZ2EZEBITRD b TWeWy, 7z,
DR EIFFFICEEDOREZZ TR T W ENALNTE Y IBREMR I AW &2
THRHLARZELTND LD THD, WHTICHOTEHEEBIIARE S IR THDL Z b,
o7 —_"—3IRK&EL, BHORBEAENREZ N5,

OTIEX. PR DEGIEEGRERD DM L BN Z N EImE SN TWD A, K
HENDZA PP UIEEREIHTHLIZ L LI FFE LRV EEZLND, WEEN 4
R by 3FEFE MR L 2D TH 5,

EIRENIEER DI B Q@D in vivoiRER COFRERIZ., ©@DED in vitro i RERAEE T
TR T & 720,

A%, invitroiRBRICBIT A2 A b Y= VIEROFHERBSNLETH D, £7-. NOW
ML EWER 22T 5 Z EA[EZR InvivoikBR 7' 0 h a— VEERT DML ENH D,
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i 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, 679-686.

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

v Jobling S and Sumpter JP (1993) Detergent components in sewage effluent are weakly
oestrogenic to fish: An in vitro study using rainbow trout (Oncorhynchus mykiss) hepatocytes.
Aquatic Toxicology, 27, 361-372.

v White R, Jobling S, Hoare SA, Sumpter JP, and Parker MG (1994) Environmentally Persistent
Alkylphenolic Compounds Are Estrogenic. Endocrinology, 135, 175-182.

13





