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Atsushi Ono, Masaya Yamamoto, Atsuya Takagi,
Jun Kanno, and Tohru Incue. Molecular
mechanism of endocrine disrupting chemicals
(EDCs) (Celebrating the 10th Anniversary of
the AACR Special Conferences in Cancer

Research) Hil
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T 10 EEEENETFRBHNS EERLBAHEEE)
SEFRAES

SRR FERRTRRLL A KRR
SRPEE LERERE EMEFARERSEFRREEE S — B MR- BRI &

MREE

TRhaF o VERBE THD ethynyl estradiol (BE)R UMz AbnS AEEYE THD ZM189154
(ZM)% 19 B#DEhE M Cri: CD® (SD) IGS BR 7y M2 3 BRI OE-IETREL. FEEREE
ELLT, InbDEROREBITENY M, T ThoREEEHBRECBOTERL TV A%
RELT, &bi0, BEEMIHLABRT M AT, R TR SISO ERE T, £ 4 DE
BRITISVNT BB T REE, A PREE, EEREFELT0.01,0.03, 0.1, 0.3, 1. 3. 10 pg/ke/day.
IMBE#HLLT 0.1, 1 mg/keg/day DB BHLXRT. HA 1E3 BEEARELE, 2B, IMBREHOEY
{Z1%, BE Z ISR BB L LT IM ERIBRZHR S L, BREEOK 24 BRI =—F VB T
THMEEFTSE -, FEEENTEOE. FTEENOAFTREZBRVBRIZ2VEZOREDOE Blvet
weigh)iZMZ, HFEAREZAN, EL®EARICTERENORNRRE LAHSIEEROER
(blotted weight)®BIF L7, thEME7yMEO KRS, R TRE. IPEBHIVIETREDFhOE
BRIZHBVTYH, EE DA AERA R ZIM O A AR ERIE T A LN TR, £, F
EOHEER, EXTEER, wet weight. blotted weight DV FIUIZBWTLRIFROBERE N EZLN
77 BERBIZHOWTIHL. ETYMNR TR S TIZEE 0.3, R 0% 5 TILEE 1 pg/ke/day UL EOBT
FTEEROABLHEMBALN, &N EFCHTEEDERLBRBEICRE L, £, 935
FSRBEHZ PR TRE Tt RRORELRLUZ, SEOERIL, AL A sy R
OHERANLOTHY, REBERVEDISLRBBHEER TN ONTL, S ELIZLYEHEN
{ERZ 7B % B\ V- validation {EEIZBWTRETALERHS,

ATHERH

T8, WD FHE DD N 55 W
REEEILL. ErHANI BRSO ETRICHKE
PRITTRANBEINTVD, X T, {LED
BrifolRICEREL, FEERYBEELLT,
N ELIFAEERMICR B TR A4
NCE, Bofl, FEEBRET M in vivo 128
THEFEWE DA v hAVEFI T ANy
ANERERETAHDAZI—= T FELL
TREBINTWVS, LML, Zho0BHERRIC
RVWohn2BCbEME DR 5 ER2 LT
2 THY, RIFEFoF RIS TR
WV, FITHR 2L, O AN AR R R
ethynylestradiol (EE)R U AMnF L DZLT
YEI=ANTEHDH IM189154 CME RV, Zhb

RFHENEBLFIONF M MBI o E
TERTEREL, FEERREELLT,. 2hom
WEOE STAM S AR A S
AMNERDBRBBFEENS I, o
ERBNBRECBONTENLTVANERFLE,
SO, INEMHEERAT Y MAVWT B TiRE
XD EREITV, 81Ty O TR
EOBVOFHERLE,

B.iF R ik

RBRYHE At F ERABEEL T,
ethynylestradiol (Schering AG, ~</VUL NAY)
Z.MTAIS AERAHELL T ZM189154
(AstraZeneka Central Toxicology Laboratory, =

TVRT L= AFVR) &R, BRI



FTHRE, EOBEILIZ, 1068 /—AF =T
mE AV, =4/ — AR HEEAS (KR
D5, AV —7 itk RS 7 FIREHR(K
MO BREA LT,

BT ROBWG, IR 23+2°C, HXHEE
50+10%, WS EEK 10-15 /6%, FHEEHA70
12 8REB3(7:00-19:00), 12 FERHEIFE(19:00~7:00)
DRYT AT LRE T THEBE L,
DEhEHES ~~

4§14 14 B B Crj: CD® (SD) IGS BR Zwh
(AARF v—NVRYA—BFASH, WETEBAL
7. BRSHS BN A REZEZ 17THA
L, FEEFAHMLE TESTHRRIC
AL, FEOH—{(LEEBLE 4 HBIC
BTl > HAE RS ICIZA2 515 B IR
LI, fEHIBESLATIE CRRL(AY = F 1
REf RS, HR), MR &IX MF (FU=F
NERKR S, RR)% B BEREE, KX
BESLAMIZR AR E ALY B IZ BB KL
Bzl HERELE, AERIIHILATIR
Uh—RRr—hr =V SAHEE ., BEAL%IT&
Wy — ik AERNRELLE, ®REBBA I
B2 AtkéLTS,

VIR T b

5 @#pd Cri: CD® (SD) IGS BR FMH &
F— VAR —REH, WEEEALL, 6 8
ERRRIZ PRI A FEL . R B T O
FERRELERL ., AR IERZRL T
AIEPRERRSIN B 7 BB TR s
7eo FEHT MF (HV o # L BEBHRA S, K
R)%, ThKTEBRKERBICLY B BRERS
i, AERRRERr — I LA EREEE
Lz, RERMAEEST 1 REELT.

BE hETMREORES WETIMNETIRE,
IEBEIPETREDOWTHOERIZB
T, EMEXIRRE, Eoud i EE RE5#L
LT 0.01,0.03.0.1, 0.3, 1, 3, 10 pg/kg/day.
IM |®EEBLLT 0.1, 1 mg/kg/day DEIEAK
H.EB 13 BE%BELE, b, IM 5
DENDITIZ EE#BHEXRRHEEL T, 57
MEOBREERTIT 3 peg/ke/day, $hET v MNE
THRERUVINERBHI IR THREER Tk
0.3 pg/kg/day & ZM LRIBFICIR G LT, 70, %
Hogminie Ll B BORkEIIE2RE
ST EAEARO®RE . R TREIIHFRE
CEHFICIAEEBR T ~DRELL,

FEEROBRBRERIITT,
hEIFMEORS
FEREE Enkiky ®EAE (ml/kg)
B S0 f R R 6 0
i PR RE 6 4
EE 0.01 pg/keg/day &% 6 4
EE 0.03 pg/ke/day ¥ 6 4
EE 0.1 pg/kg/day £ 6 4
EE 0.3 pg/kg/day B 6 4
EE 1 pg/ke/day 8% 6 4
EE 3 ng/kg/day B 6 4
EE 10 png/kg/day #if 6 4
ZM 0.1 mg/kg/day + EE 3 pg/kg/day £ 6 ZM 2+ EE 2
ZM 1 mg/kg/day + EE 3 pg/kg/day ## 6 ZM 2 + EE 2




HETYIETRE, PEBHT MR TRE

£ B BE5EE (ml/kg)
S0 ot BREE 6 0
s BR B 6 4
EE 0.01 pg/kg/day & 6 4
EE 0.03 ug/kg/day &# 6 4
EE 0.1 ug/kg/day & 6 4
EE 0.3 pg/kg/day & 6 4
EE 1 pg/kg/day #¥ 6 4
EE 3 pg/kg/day ## 6 4
EE 10 pg/kg/day # 6 4
ZM 0.1 mg/kg/day + EE 0.3 pug/ke/day 6 ZM 2+ EE 2
7ZM 1 mg/kg/day + EE 0.3 pg/kg/day 8 6 IM2+EE?2

BRERE - KSHMTORE, REKITEBH
ELl, —IRBOBRRIIERITo T, BIER
HEo#) 24 BB —7 VREL T I THE AR
B LR MZ RIS, FEIL BUHRT
TEBAEHLTECEVMEL, EERERTo,
ZOE. FERANORNEIRZEVERIZVEED
RO E B(wet weight)iZMZ, MFEAICEE
A, BHEEARICTFERNONEREL A
H X7 % D EE(blotted weight)ZBIE LT,

et eI . KBREORETERCIO>VWT &
o2 BETF REZIDIESBRELITV.
SREHBAKETESBBEDLONLIZES.
Student @ t EXIToT, EoEMRDLNL
VMBA L Aspin—Welch @ t BREZTT -T2,

C.HRER
HEFYMEORS BREHFAPO—RRE, &
B EBEBICARRAOR o, BoT A
MH®E 1 B BIRMTT, BAE, HENRE
ST RTOETHREOE L P AALN (Fig 1
A), FEDOHRMER, BHEE. ThEND wet
weight . blotted weight ¢bRIBEDEREZTLE,
725, EE 5T, lpg/kg LALOET
ERmpnieohl, 2. EEAEHR
(10ug/kg B THTEEEDOHRIISFh—ITE
9, TEEEEMIENICELR T, ZIM
BERTIL, 0.1me/ke BT, RAED EE A4
##E5UT-BE dug/kg LB L C. FERFE
HEORD BT (Fig. 2, 3),

WBEFIMRTHRS BEHMPO—ARRE, &
EH,BHEEICRERALNZ -7, #40H
MoEE 1 B BT, B0E, BEx8Es
ST _RTOBTHREDRE I BALLNL (Fig.
1 A), FEDHEMEER, AMER, #1¥no
wet weight, blotted weight EhFIEROMAM % RL
Teo $7200  EE®RGEHTIL, 0.3 pa/kg LA ED
HCHERBNAE AL, £/, wet weight T
X 3 pg/kg LLEDEE, blotted weight Tl 1
ug/kg LALOBT, FEERBMBRIIEEZE
WU EE &KEZxd 578 ERISMR G
FuRRBICE L e D eV R EAN T, IM R 5B T
i.0.1 mg/kg # T, FHED EE DA% &L
72EE 0.3 png/kg BHLEBL T, FELAFEER
DEABAHLN (Fig. 4, 5),

INERHI MR TRE HEHE PO R
BB EILALN oz, (RE O]
A & OB EE B RR 23 BE D& 5 B8
EEBLILTEE I ALNE (Fig. 1 A, B), FEOH#
MNEE, BHMER. TAEND wet weight,
blotted weight &%, RIEOMAMER LT, §74210
H.EBE 5B TIL. 0.3 pg/kg L LOBEETHEE
REMBHELNTE, Fio, wet weight T 3
pg/kg LA EDEE, blotted weight Tid 1 pg/kg LA
LOBT, FEERMMBARITEEERL. CE
BEICH T3 F B EEENRIGITRTFIREIC
BLAEZEWRBREN, M REBTIZ. 0.1
mg/kg BT, ABBROEE DALZRELEE 0.3
pe/kg BEHEBL T, AERTEEREORD N
Hohfz (Fig. 6, 7).
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HHER. TN FD wet weight, blotted
weight DWW IIZBWOTHRIEOBE HREE13E
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Figure 1 (A) Mean body weights and (B) Mean food intakes in each study.

po, oral administration; sc, subcutaneous administration, OVX, ovariectomized.

Unit of dosed EE and ZM 1s pg/kg/day and mg/kg/day, respectively.

UC, Untreated control, VC, Vehicle control.
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Figure 2 Absolute uterus weight of intact immature rats in oral administration study
Unit of dosed EE and ZM is pg/kg/day and mg/kg/day, respectively

UC, Untreated control; VC, Vehicle control.

** Significantly different from vehicle control (P<0.01, t-test).

++, Significantly different from EE 3 mg/kg group (P<0.01, t-test).
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Figure 3 Relative uterus weight of intact immature rats in oral admnistratton study.
Unit of dosed EE and ZM is ug/kg/day and mg/kg/day, respectively.

UC, Untreated control, VC, Vehicle control.

** Significantly different from vehicle control (P<0.01, t-test).

++, Significantly different from EE 3 mg/kg group (P<0 01, t-test)
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Figure 4 Absolute uterus weight of intact immature rats in subcutaneous administration
study.

Unit of dosed EE and ZM is pg/kg/day and mg/kg/day, respectively.

UC, Untreated control;, VC, Vehicle control.

** Significantly different from vehicle control (P<0.01, t-test)

++, Significantly different from EE 3 mg/kg group (P<0.01, t-test).
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Figure S Relative uterus weight of intact immature rats in subcutaneous administration
study.

Unit of dosed EE and ZM is pg/kg/day and mg/kg/day, respectively.

UC, Untreated control; VC, Vehicle control.

* Significantly different from vehicle control (P<0.05, t-test).

** Significantly different from vehicle control (P<0.01, t-test).

++, Significantly different from EE 3 mg/kg group (P<0.01, t-test).
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Figure 6 Absolute uterus weight of ovariectomized rats in subcutaneous administration
study.

Unit of dosed EE and ZM is ng/kg/day and mg/kg/day, respectively.

UC, Untreated control; VC, Vehicle control.

** Significantly different from vehicle control (P<0.01, t-test).

++, Significantly different from EE 0.3 mg/kg group (P<0.01, t-test).
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Figure 7 Relative uterus weight of ovariectomized rats in subcutaneous administration
study.

Unit of dosed EE and ZM 1s pg/kg/day and mg/kg/day, respectively

UC, Untreated control; VC, Vehicle control.

** Significantly different from vehicle control (P<0.01, t-test).

++, Significantly different from EE 0.3 mg/kg group (P<0.01, t-test).
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