EDs 17a-ethynyl estradiol EE
Triphenyl phosphate TPhP

EE
in vivo TPhP
EE EDs
A EE
2
1
Triphenyl phosphate TPhP
in vitro
Suzuki et al., Environ Sci. Technol. 2013
5 5 TPhP in vivo

Negri-Cesi et.al., J Steroid Biochem Mol Biol.
2008; Golub et al., Birth Defects Res B Dev
Reprod Toxicol. 2010 TPhP 28
EDs 1 TPhP
17a-etynyl estradiol EE 24

101




EE TPhP 28
EE TPhP
2
1
4
15
2
12—-14
ED
B
EE TPhP
24 Wistar-Imamichi
Sesame oil Sesame oil
TPhP

EE Sigma Aldrich, USA 28
1

Sesame oil 5 mlkg X-Ctrl
TPhP 25 mgkg X-LTP 250
mg/kg X-HTP EE 15pgkg X-EE
4
Sesame oi 5 mg/kg/day 28
Y-Citrl
8
21
4
4
Anogenital
distance
8
ovX

OovX

48

Estragiol benzoate EB 0.5 pg/ 0.1 ml
4 Progesterone 500 pg/ 0.1
ml
12
5
60
60
Ear
wiggling Hopping
Lordosis
Lordosis
1
60
ovX
60
Ear
wiggling Hopping
ovX
15
Anogenital distance
0 Wistar-Imamichi
20 kHz 60 kHz
3



5
CO-100K

OCTA-CAPTURE
Spectra PLUS 5.0 (Pioneer Hill
Software Poulsbo)

EE TPhP

Fa 0=
205, P=011) 1

F 3,10=0.87,P=0.52 F G 0=
1.39,P=0.27 F 3,10 =0.37, P=0.86
F G, 10 = 1.61, P = 0.20 1
Anogenital distance

F 4.6)=2722,P <001 Y-Ctrl
P<
0.01
1A
F 435 = 461, P <
0.01) X-EE Y-Ctrl
X-Ctrl
P < 0.05 2 X-LTP
X-HTP

F (3,27) = 387, P< 005) X-EE
X-LTP

P < 0.01
3A Lordosis
F 3,27 =18.34, P <0.01)
X-EE Lordosis
P<0.01
3B
Ear wiggling
F 3,27 = 8.08, P<0.01) X-EE Ear

wiggling

P<0.05
3C Hopping
F (3,27) — 580, P <0.01 X-HTP
X-EE Hopping X-Ctrl
P <
0.01 3D X-LTP Hopping
3D
F (3,27) = 135, P =
0.28 3E

F 3,27 = 407, P=0.78

4A
Ear wiggling: F (5 .7y = 1.34, P = 0.28;
Hopping: F (3 27y = 0.91, P = 0.45 4C,D
F (3,27) = 215,
P=0.12 4B
ovXx 8
F (3,60) — 875, P
<0,01 X-EE
P<
0.05 2
F 3 60 =
7.51,P<0.01 X-EE
P <0.05 2

15

F(S,Zl) = 399, P< 005)
3



F (5,2=1.18,P=0.36 F(s,20=
2.32,P=0.08 Fso0y=192,P=0.15 TPhP
3 Anogenital distance

F (4,46= 116.03,P<0.01 Y-Ctrl

P < 0.01
1B
1 mlkg TPhP
TPhP
Hopping
D
EE TPhP
EE
TPhP
1
8
EE
EE
EE
TPhP
Anogenital distance
EE
EDs
EE E

104

EE



EE

in vitro
TPhP 28
in vivo

EE
EE

TPhP
EDs
E
1
Horii Y, Kawaguchi M. Higher detection

sensitivity of anxiolytic effects of diazepam by
ledge-free open arm with opaque walled closed
arm elevated plus maze in male rats. Behav Brain
Res. 2015 Nov 1;294:131-40

Shiga T, Nakamura TJ, Komine C, Goto Y,
Mizoguchi Y, Yoshida M, Kondo Y, Kawaguchi
M. A Single Neonatal Injection of Ethinyl
Estradiol Impairs Passive Avoidance Learning
and Reduces Expression of Estrogen Receptor a
in the Hippocampus and Cortex of Adult Female
Rats. PLoS One. 2016 Jan 7;11(1):e0146136

2
1 :
24 ethynyl estradiol
62
2015 5 28 30
2
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24 ethynyl
estradiol estrogen
receptor(ER)a ERp : 62

2015 5 28 30

3 Nakajima S, Horii Y, Ohta R, Takahashi K, Sato Y,
Sato K, Shiraishi Y, Kawaguchi M: Altered emotional
reactivity of offspring induced by cross-fostering
between Hatano high and low active avoidance rats,

and its relationship with maternal care: 38
2015 7 28 31
4
_ ethynyl estradiol
triphenyl phosphate 28
42 23
2015
9 17H~19
5
ethynyl estradiol EE triphenyl phosphate TPhP
28
18 2015 12 10—~11
6
: 89
2016 3 9 11
G
1
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®1 HEH (4EEH) FESIUBREERTOMR

Per kg
Treatment B.W. Liver Kidney Qvary Uterus
Cirl 773 £ 598 430 £ 082 107 £ 032 03 + 008 09 + 027
LTP 815 + 3.41 431 + 168 98 + 041 04 + 004 09 + 0N
HTP 797 £ 1.59 498 £ 199 102 + 0.21 04 + 003 10 £ 013
EE 867 + 3.34 469 + 148 108 + 040 03 + 005 21 + 022

R2 MRATTHR (88 FELLUVNEEEATORER

Per kg
Treatment B.W. Qvary
cil 2252 1 3.49 0.7 £ 0.01
LTP | 2263 + 3.06 0.5 + 0.01
HTP | 227.2 + 405 0.5 + 0.01
EE 2485 + 3.97* 04 1+ D00¥

&3 EAH (1588 HRERLUBREENTORR

Per kg
Treatment B.W. Liver Kidney Uterus
Ctrl 3833 £ 2188 352+ 189 53 £ 030 03 £ 003
LTP 3609 + 122 353 + 280 61 + 026 09 + 03
HTP 40986 = 1070 359 £ 039 50 £ 008 04 £ 002
EE 4340 £ 2110 371 £ 209 52 £ 020 21 £ 113

F P (DCHrlISesame oil (5ml /kg /day) EREERE. LTPIZIETPhP (25mg /kg /day) BRFEFE. HTPIZ&TPhP (250mg /kg
/day) BEFEE:. EE(IEE (15ug /kg/day) BERFTT. “P<0.05
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Female-Male (sec)

**

F-
o

40 B
BX-Ctrl
OX-LTP
BX-HTP
WX-EE
BY-Ctd

w
o
w
o

**k

-
o

Anogenital distance (mm)
) 3
Anogenital distance (mm)
N
o

X1 #$EH (4EE) HEURAE (15885 Anogenital distancefll EE DEER

$EBDAnogenital distanceAIEDER (A) | Y-CUIEAFOMDLETOEELERELT
Ehot (P <0.01) ., RARIDAnogenital distancefI EDNHER (B) L RFRIZ. Y-Ctrl
BAFOMOBLEELTEM 2 (P < 0.01) . BOX-ClixSesame oil (5 ml /kg
/day) FREMERE. X-LTPIZIETPhP (25 mg /kg /day) MEEMERE. X-HTPIZETPhP (250
mg /kg /day) MEEMEE, X-EEIXEE (15 ug /kg /day) BEMEEE, Y-CtrliXSesame oil (5
ml kg /day) BRERE%EFRT, ™ P <0.01

*
60
1
B X-Ctrl
40 OX-LTP
OX-HTP
20 ®X-EE
BY-Ctrl
0
X2 12EEEOHEFERBOERE
Ut PR B~ D 3353 4T ENRE RS & A PR B AT

BEEAAOEZHREFHEIAITELTE
T, XEEE LY CUIFHOHEFHERT
N, XCEORa7ELEBELTHWL
(P < 0.05) , E®DOX-CtrlixSesame oil
(5 ml /kg /day) BRFEMERE. X-LTPIZE
TPhP (25 mg /kg /day) RRERMERE. X-
HTPIZETPhP (250 mg /kg /day) BRE
60 * WERE, X-EEIXEE (15 pg/kg /day) BE
it 8% . Y-Ctrli% Sesame oil (5 ml /kg
/day) IRZH#EETYT., “P <005
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E3 12EEREOETHHRBROER

EFHS v FEOMEITERERD .
Sy FAVRLEET T MTBIRIEE
# (A) . BB S v bDLordosisE
(B) . FRTHORREH (C
Ear wiggling; D: Hopping) . 3E&1T
RII|EH (E) 277, HOCH
IZSesame oil (5 ml /kg /day) BREE
B, ELTPILTPhP (25 mg /kg
/day) BRERMERE. HTPIZ S TPhP
(250 mg /kg /day) BEREMEEE. EE
IXEE (15 g /kg iday) BEMEH%
9, mP<0.05 * P<0.01,ns.:
no significant diference

@ Ctrl
n.s. Coa n.s '
aLTP

30 | OHTP

BEE

Fregency
N}
o

—_
(@]
T

4 12EHBEOETHHABORER

AFMES v FEOETEHERBRT . ABRT v MURLAT
72 FTEBRREY (A) . RETBOXEEREER (B) .
FRTHBOHIREE (C: Ear wiggling; D: Hopping) # 7
9. BOCHliZSesame oil (5 ml /kg /day) BRFEUERE.
LTPIEETPhP (25 mg /kg /day) EREME. HTPES
TPhP (250 mg /kg /day) BREEMERY. EEIXEE (15 pg/kg
/day) BREME % 9. n.s.:no significant diference
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