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BKAEMEIC OV TOEENEELE LT, HRREREO LY EZSMEEIZ L D
TR 460> < BLALE 1 B9 5 BHERRHT AN RO HIERIR I T O FEH(WHO/IPCS)' | (BAF,
Fu—NLT AR N) OHRRERE, N < SULFEYE(EDCs) B~ D M7 78
MPNERLLEEDITD LN TES,

Ja—RNNTRARX L TR, BAAYICBE LT, B - ZRNICBENLRN S,
BREPORLVE VHEEERZ L ALFYWEDORBIC L > THEELZIT TS EELILND
FEEHNHEA OBEME TR D LN EOIEHICR>TW5D,

S HIT, ERFWIZOWTIL, WHAMEY OENIITHEL T KEONTESEFRLE VR
D, EWRIEE D LEERLEAZE L &N, 1279 LIEWRTEME RV E AT 2 B RS
bl -oTWb & Ih, > THRIETORMHBR CIRICAX LEELTDIHEIR LN
T BB TORBII LOVEEROER L ITIRLBRVLO LB LTS, i,
Wb B R VE VERERE O AR A IRARERASEE ORBRIETIIZ L OEEAR
HENgholze o, 2000410 H, KE —2h v F A N CHMEI N KHERME
IZDOWTDY =7 ¥ a3y 7 THRRBINTOARHL BB TWDS

ZOREHDOFNE AL, £ LIZHE» O T CEEZELZS ISR -T2 8D, E
BEOBMTHAREDY 27 %A L LRELITOND’, £ IRMa-C0 21 - &
IR DX S AR T DMEENZET HRIORF R TIL, TOEENERTER
WeET LT —ERERBLTWD, Zo8IE, BEFEPICRSITAEBIZOVWTHLREEEZD
nae,

b N TORBPAMIZTFTHIERPHF STV D Wb AR /VE 2 (phytoestrogens)
WIZOWTHE, £95 L2 PR OKE., (HEREE OFRBEIREWVHOD) SHAETITHE
BEIE YT 4 v I REDPAREDIREFOZ L AT T AHERMLEBRAIND, %
FOTED 2T 4 v 7 RBEDAMEEDRIZTOWTIIRHDO ARP 7R v, Zh b
RN E L DOEEOERBIBEERT L L0, Fhe LR YICL > TESE)
T B ERORDEM IR BHREET S b o, Tl L >0 R L HHT 5 BRI
BIEA LT, RBUMBRER EORFBLETH B,

WHO/International Programe on Chemical Safety; Eds, T. Damstra, S. Barlow, A. Bergman, R. Kavlock,
G.van der Kraak., Global Assessment of the State-of-the-Science of Endocrine Disruptors. World Health
Organization, 2002, pp. 180. (http://www.ehp.niehs.nih.gov/who/). ERIZ, EAEFHBEF—L -V
B (http://www.nihs.go.jp/ _edc/global-doc/index.html)

2000 4E 10 B, KERELET(EPA)X. / —RA w4 FMNT, #RRKDLNTEXEERE
(NOEL)REFEMHE L Y LEVAEE* T, WERNSWIELBETHRE RS> TWD X SR 5
A—=BITHET IR EEPERENLRRARTHAVWOATEHAREL Y LEVWHETEER ING
SH0P0MA RS> HEAERRMEICET Y -2y a3y ) %L, 22Tk, X7 =
J =)V ABPA)DIEHE T — Y REDHEBIIOWT, RIS N LT rELFOLN 2o &
T 5 WmEORF ISR (credibility) 2 B 7 LT, (BAREA 2R TRROFEMES, REHR
MY TF VAT 4 VA N a— /W (DESHZH BPAIZHLIERAZ2RE o EEIZEL L, BRIC
AT AR EMBEORHERMEZ 55 L7, *http:/nipserver.nichs.nih.gov//htdocs/liason/Final
RptLowDose FR.html.
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BEREDOFERNL, ANVT 7 =T Ao TIRBIN TV, BRZAKTOHBL
WEE/Z o7, BETHEELZ N IR WERLVE VRRMER OB EZINT A2 RE 2244 L i,
N WD ELRBIZER T 5, BUR CTRIOER O F 2 SFICE W TR 2D 5 2 L 0
BETE L,

UEOBEFZHERIZHGHOL MR LB, NoWwh < SULEWEREIL. T OEANFEE
DRER I, A =XL0EPLLFOEBEOABEXAILINDIE-> T, KHER
BB 2R OBmIL, IEE., B5RH - AR - BREMTOREE2 L0ITL T,
IV AD=ZALERONICT LR THRREZBD HRIZHEA TS, ZTNHORBIL LD
W, Z 2T W < S EREORBENEF LTV A Nbp b Em kA MR,
Thbb WOWER - R - RERARETCTOAKEE H LIIF0BERMEICELSY D
TC, B#E¢ 2872725 RO 2 3477,

2. EREMBEICEEYTSH-TANR

JE A 55848 232001 R 12 R LI PRI EZE DB TIL, MBS T, AFTE SR=0E
Rk, BHEEICRT 5N WPEERAZEGIZBET S Z LITi3BM»H» 5 L F
EDTVD, ZOBRBRENTERNS L, WML SULEYE B L U TAROIER S
N MDA REEY BMORRE, b L I3F 00— B0 2iRL U RERIET,
FERRL7oBliE, FAROGHZIRY TRED LIRS, ZHBEREIVEa oD AL E 25
RBREDVE D THoTFERARRE Z O, BERHG IEEBOECD) TH LIz L H
FDZ IR BEBENL L THRORERWER L LEZON, Z0ME VbITRRIED
BB SNTELLFLUTH DD, EZRE LR — =T v A R I LD RLE Uk
DEBEOFD SN TWAWE THROLNIIRY OFER©. i tm LIEHEERBE D
RIS LOLREEINTE LT NS WH < EULEWE & U CTmiciiaS 1155 54
b RS, LA, B2 2WERZNF LA OVERBEEIC X » TEEEE O <EL
WAERT A RTREME A E DIV, ZOPTiE, ZTHETH LR TWARD o ok~ 2B & 3
HBEINTWEY, Z0Z L, 29 LEEESOILEYEEZBE LI ED, —E0dH D

> ZhuH, Rice C, Pang Y, Pace M. Tomas P. Proc Nat’l Acad Sci USA. 100 : 2231-2236, 2003.
¢ ) v ) 2 v 7 (non-genomic) 2 #éHE(Moggs and Orphanides, EMBO Rep. 2: 775-781, 2001).

TERAGRIL, BAE ABEAIIUD L LERES, AT ) —HE. SMaEERry rv—2
PRERRT DHEEN e Y L ZE 2 DN B,

8 Aoyama H, Suzuki K. Enhanced one-generation reproductive toxicity study in rats for detecting
endocrine-disrupting effects of chemicals. Pure Appl Chem 75 (11-12): 2497-2501, 2003.

? Inoue T. Hormonally active agents and plausible relationships to adverse effects on human health. Pure

Appl. Chem., 75: 2555-2561, 2003.

Honma S, Suzuki A, Buchanan DL, Katsu Y, Watanabe H, Iguchi T. Low dose effect of in utero exposre to
bisphenol A and diethylstilbestrol on female mouse reproduction. Reprod Toxicol. 16: 117-122, 2002. /
Palanza P, Howdeshell KL, Parmigiani S, vom Saal FS.: Exposure to a low dose of biospheno! A during
fetal life or in adulthood alters maternal behavior in mice. Environ Health Perspect 110,Suppl.3:415-422,
2002. / Schonfelder G, Flick B, Mayr E, Talsness C, Paul M, Chahoud I.: In utero exposre to low doses of
bisphenol A lead to long-term deleterious effects in the vagina. Neoplasia 4:98-102, 2002. / Schonfelder G,
Wittfoht W, Hopp H, Talsness CE, Paul M, Chahoud 1.: Parent bisphenol A accumulation in the human
maternal-fetal-placental unit. Environ Health Perspect 110: A703-707, 2002. / Tinwell H, Haseman J,
Lefevre PA, Wallis N, Ashby J.: Normal sexual development of two strains of rat exposed in utero to low
doses of bisphenol A.: Toxicol Sci 68:339-348, 2002./ Wetherill YB, Petre CE, Monk KR, Puga A,

10



EH3—3
ARBOREPRBETHL Z L 2FHRLTVD,
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B DIEHZE~ONFEOZ LM, GO —IERIEH EMBEMER L 2Bl Bk L
L, BEZBEZL>TWVWbDIE “OEHSORE” Thbd, Z0aA10, BERESCHE -
FEAME, 35V REAHEBIMEIC W THET 5 LU TO®BY Th 5,

BIfEOF BB 2RI EE IS AR AN ERBE O T VBN S E X T
Z L THDH, EPA @ Earl Gray i%, 7 v Fu Y= AERHZEWE O 4 O LI MR F
BROOTUAT 47« H—TH LIESTRERE & o TWT, FAXRRY TR—RXF A
YUANNVETER L ERRTWAE M ANBEOR A AT = 2AnbE 0 # L -ER
FRPTHRL invivo RRTEZ LD TERWHE TR ORIEHETDEZ 2nmbhTnb
WS ERITERABRSAEUEYE AR LRV OTIRARL, R L LTI 5
FBENPLLT, ZOX I BRHELE inviveo RIT, AEOBHAERISHEORRERE LTH
BAThaH., AEHOHKOFERIZITR LR,

AR - FIMEDOF EOMIBICE Y TAT—F L LTI, BT Soto* BEET v 1 R
SEORBEMER U BMENFREIC 22 LB E B, BEINADIE, v KUVKED
Kortenkamp O 7' /b— 12 X 2B+ 2METHZ 7Y, i Xid®™, Mshdi

Knudsen KE.: The xenoestrogen bisphenol A induces innapriopriate androgen receptor activation and

mitogenesis in prostatic adenocarcinoma cells. Mol Cancer Ther 1:515-524, 2002. / Ashby J.: Testing for

endocrine disruption post-EDSTAC: extrapolation of low dose rodent effects to humans. Toxicol Lett

120:233-242, 2001 ./ Markey CM, Luque EH, Munoz De Toro M, Sonnenschein C, Soto AM.] In utero

exposre to bisphenol A alters the development and tissue organization of the mouse mammary gland. Bio

Reprod 65: 1215-1223, 2001. / Markey CM, Michaelson CL, Veson EC, Sonnenschein C, Soto AM.:The

mouse uterotrophic assay: a reevaluation of its validity in assessing the estrogenicity of bisphenol A.

Environ Health Perspect 109: 55-60, 2001. / Gupta C.: Reproductive malformation of the male offspring

following maternal exposure to estrogenic chemicals. Proc Soc Exptl Biol Med. 224: 61-68, 2000. /

Elswick BA, Welsch F, Janszen DB.: Effect of different sampling designs on outcome of endocrine

disruptor studies. Reprod Toxicol 14:359-367, 2000./ Ochlmann J, Schulte-Oehlmann U, Tillmann M,

Markert B.: Effect of endocrine disruptors on prosobranch snail (Mollusca: Gastropoda) in the laboratory.

Part I: Bisphenol A and octylphenol as xeno-estrogen. Ecotoxicol 9: 383-397, 2000. / Tinwell H, Joiner R,

Pate I, Soames A, Foster J, Ashby J.: Uterotrophic activity of bisphenol A in the immature mouse. Regul

Toxicol Pharmacol 32:118-126, 2000. / Howdeshell KL, Hotchikiss AK, Thayer KA, Vandenbergh JG, vom

Saal FS.: Environmental toxins: Exposure to bisphenol A advances puberty. Nature 401: 763-764, 1999.

Gray LE Jr, Ostby J, Monosson E, Kelce WR.: Environmental antiandrogens: Low doses of the fungicide

vinclozolin alter sexual differentiation of the male rat. Toxicol Ind Health 15(1-2): 48-64, 1999.

Gray LE, Ostby J, Furr J, Wolf CJ, Lambright C, Parks L, Veeramachaneni DN, Wilson V, Price M,

Hotchkiss A, Orlando E, Guillette L: Effcet of environmental antiandrogens on reproductive development

in expereimental animals. Hum Reprod Update 7(3): 248-264, 2001.

B 7z & 2 1T E i AR B (Uterotrophic bioassay),

' Kanno J, Onyon L, Haseman J, Fenner-Crisp P, Ashby J, Owens W: Environ Health Perspect 109(8):
785-794, 2001.

P, HAIERARORKETO, VU ROREK L ORETURBROIEIZRD0OT, i
EFEBAMEBRIR T “practical Z2"BEID 3 LD L OEZFBREAIN, AW < ELEIREER
THRRkEEZONS,

' Soto AM, Fernandez MF, Luizzi MF, Oles Karasko AS, Sonnenschein C.: Developing a marker of

exposure to xenoestrogen mixtures in human serum. Environ Health Perspect 105(3): 647-654, 1997.
Rajapakse N, Silva E, Kortenkamp A:Combining xenoestrogens at levels below individual

no-observed-effect concentrations dramatically enhances steroid hormone action. Environ Health Perspect

110(9): 917-921, 2002.

Rajapakse N, Silva E, Kortenkamp A:Combining xenoestrogens at levels below individual
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SR D#F—IER T BB REIC B9 5 57— 13, #E K ONOELS°NOAELZ £ L ) K
FETHLPOEH T A—FPBEINT, VI B THRBEEMNIRENTVD, 5
DE. Greytt. vinclozolinT, ZDHLDOOHT v Ka ¥ x AEHBHEROEFEHE L VT
mg/kg) & VKV L ~UL(100~200mg/kg) TR - A FEZSC R D FEME 72 & k% DIFIE Ttk
B %435 LHELTWDY,

BE SNSRI, BEOERYE OFE P ERERIC b FUSNEL AR b 272
BEVoTflLBRINTWA, A M UEEEZ b Z Mo ND ) =V T = ) —
U (NP L BFE LRFRICER T 5B E TR E M LIofERICI T, FEICR
WTHTZ A NI OVF— VBN TEEEH TN ONANPIZ X HBEFOFEBELS, BT
. LORODEEFRREZAEL TV, EWVWI, ZHERSOTA re s VIEREZFE TS
W E T HERBEIC L > TR EBEEZ L EBDLIBLIZ L ETRLTRY,
N EALSEME DENBREREAVELRFT I L THENL L BREY, il
HFHBLFEOEKR TR MV VOEEREMNGEE LEZXALONDINB, Favadd
A7 x J—VA (BPA), PZFNAT 4 VA b a—)(DES)D b hlIAFOBIR)IZ T 5
A H - S5 LCIE. BPALL. DESL U HIRVERFEMAZ{E Lz &V o2, ZORRDOEY
FRERITE E - TV7RWY,

VEREB EOFT-1HR

VEFRME B em R e LT, #1213 0wms < BUWER OFBEATHEHB I IWE D,
EREMB~DLENREBIZNTEV AT AR - Fu 0= Ombh5ORFBEATS
ZEThB, BT AREMHEEL LT, BRRRR TRV E VR EES ST
THOT R hu & Bip o e 2 B >N W ERE L E Ofk < 2HE. &
A0, T A B — R UK EN LA XL VHTCDD)OER & =X ha 7 &k
FRER)Y 7 F L O EERBREE 2 EAHLNCIN D255, T LORFRITEIZR

no-observed-effect concentrations dramatically enhances steroid hormone action. Environ Health Perspect
110(9): 917-921, 2002.

¥ Silva E, Rajaakse N, Kortenkamp A.: Something from “nothing”—eight weak estrogenic chemicals
combined at concentrations below NOECs produce significant mixture effects. Environ Sci Technol 36(8):
1751-1756, 2002.

W B LOPITD D L 5 AR (synergy) L BB, FIMME(additive)i 4845 L b D,

2 Ostby J, Kelce WR, Lambright C, Wolf CJ, Mann P, Gray LE Jr.: The fungicide procymidone alters sexual
differentiation in the male rat by acting as an androgen-receptor antagonist in vivo and in vitro. Toxicol Ind
Health 15(1-2): 80-93, 1999.

22 Watanabe H, Suzuki A, Goto M, Lubahn DB, Handa H, Iguchi T. Tissue-specific estrogenic and
non-estrogenic effects of a zenoestrogen, nonylphenol. J. Mol. Endocr., 33: 243-252, 2004.

B - 0 EBEBICOWTIERRER &V,

2 ZE A MBEOBE BRRISEORBUI T A RERE T ORBRRE) 2BHHLLTEL R,
FOBREFFRTAHHMAIITL, YOXSRBEREZONDINERANDL Z L TEMRRORE
BPBEAHLTHT Tu—F, {LERIGHITEDORBTH D,

B gA XX BRE (ARR) BN LIRS WAL ELIE, =R e Yo VIHERFEMED ER ~OfEE -
EEEMLE . & v Yo URIEEICESL LT ER OB X F U ALORE &V ) “ o OHHE
DORTURAFTBIEZBISNALDOEEREEINTWS, Tbb, VA FEMHE AR, =2
Fu Y VIEKIFMIZ ER 2 LI EEEEAEME L, ., =X e Pz X DEMILER
OEEBERMEH IS L VS, ZOBRIZ. RETOREICLRBRIN TS FF T



FH3—3
TARHER, BEDR. FAEBCLELIEEL LD EEI LIS,

EBREBROERIIZEITHIHAR :
ZOHERBIZHLLIMREMEINCAD L. ETHA - ARRINCEET 2R TIX, BPARLE
e~ o RCBE L, EENTHOF <D ZICA LN D BB LTI WETIE, BOB OB A
ARIBEE->TWe, ZDbDORBILDORZEFRER T, D & bRIETIL, HIRE, #
F85. HEICEEIR O TV, BPAOHAER T v b~OEHERE Tk, A%
ICHEICEPEON SR S, BIEMEDEIMEE L L THER IS,

A RR-L S B N =i S Tl 7 N A N BUA SRS - 7B S RSN |- L o = e Rl = €7
—/VTERA Y FOERICLRONE LBV THY, ZHICEELZMRABREINRT
W5, ZZTOmmE, AR, BBIEH. HERMTORVE VSREORBEOBRE L.
FTNOIHETIEEOMELEX LD, FIFIZOWVTIE, T & b UREER)R
EDRNE ZREOREN, FERBES v FOBAEERBTT v Ka 7 U EIEAR) 2 F
BLTWOIMRIETXTER 25|, 2/ M VM TERBIZAR LV XY EER
LTWBZ &, BRIBROATEMEEZ ST A EOFMBETIXERBZHBF L TWVEN AR I
HELTEOHT, ZHMBHNERNDLD EDCs ~DE42E£ %25 L THEREKEZLOHLD &
BRSHDE, ZL Tt MBI AREARALERIYLERD LWVWOEEDOTNS, XY
EREDRKRT A ATEIHLINTVBERNT, ERIZTHW AR DLOFRVE A EIZ
B2~ 2Ty R EREDFEI N RONE DT OV T, BRISHENTWAY, LU 5,

FOEMBR WD < EUCBET 5 AL BT TV D, WERREMNLRT —FITZ Lnds,
FEIRROZEALIE, MOBAZEFFIZ OV THEIEEZ SO ARENSTRIND DO, SHBOKER
ML bDEEZLND, .
% Ohtake F, Takeyama K, Matsumoto T, et al. Modulation of estrogen receptor signaling by an association
with the activated dioxin receptor. Nature 423, 545-550, 2003.
" Honma S, Suzuki A, Buchanan DL, Katsu Y, Watanabe H, Iguchi T.: Low dose effect of in utero exposure
to bisphenol A and diethylstilbestrol on female mouse reproduction. Reprod. Toxicol., 16: 117-122,
2002 (Z AT Oz HREEAREE L R 2 ERIITOH TV, )

Williams K, McKinnell C, Saunders PTK, Walker M, Fisher JS, Turner KJ, Atanassova N, SharpeRM :
Neonatal exposure to potent and environmental oestrogens and abnormalities of the male reproductive
system in the rat: evidence for importance of the androgen-oestrogen balance and assessment of the
relevance to man, Human Reproduction Update 7, 3 (2001) 236-247
»  Witorsch RJ: Low-dose in utero effects of xenoestrogens in mice and their relevance to humans:an

analytical review of the literature, Food and Chemical Toxicology 40(2002)905-912

b hE~ U RDORIRICEITOASWFRREEIC D& R VT QAR - B & £ ORFH,
BLOBELEFEERROBVRER SN, TOHKE, vV A TREINERER~OEENE b
Tit, £/, BPAREY T U ROV TR LONEAEEEIIE P TRALAZNTHAI L L
HRIhTwa, ¥hbb, =92 -5y NIz A IS OF—p oA hu U BEETLHE b
HINIEMATZA MY A=AV EEETD EVIEVOLZLT, b FRBOIIRBRIICIEIT S
MR b7 TA =it 1520ng/mL TT v b= 7 2 OEEE IO 30-60 pgmL OEEHETH D,
MIRPEEIXE b (5-10ng/mL) . =7 % (100-150ng/mL) & 50-100 fZTH 5, b MEIRM T
S OITHRBHIC T R b v (10-15ng/mL), = X k Y A —/1(50-100 ng/mL)IBE L&V, & b Tk
iz 7-14 8 (BRMPT R TVF—Vid 2-6ng/mL) & BRHITH B0~ 2 TrhsEm 15 B LA
B (BBRMLP=2 bF VA —iE 100-150pg/mL) T o L%k s, IHIZBRMLFEF7Y —7
F—AL T ARNFUF =L 1-A5%EB, v AR 7Y — T — AT A NTF VAT 02%
LTINS,
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