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EE £ 5% &% O BPA 0.05, 400 mg/kg #£ T
B A& B REIRE TRk L T B 7 IRAE S 2
o7z (Fig. 9),

M IR G SR A Tables 3, 4127797, 3
7 H lpIRFIZ 38V T, BPA400 mglkg #ED
2117 1 THEJE I D S H 73 7 & VT T
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JEA DS H | BEEHEIMR IR 2 W BT,
delayed anovulation syndrome & L T, 7 A&
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I, 4 ARIFIZIEE OB o FRIE
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LV W (Sangval ., 199703 BH 5, W\
FTHICHE K| BPA KT EE OFEW - R
H&FZIZ XY pre-middle age (2517 5 JH
H D B I B AT RIS DUV TUHEARDF
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OB, o= haF AEREZAT
W X 5 pre-middle age (2351 B M)A
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724, BPA TIZEE & L, X0 (KR
FECHEE D B D3 B B T JR R D0
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SF AW itc 3 E N0 R Nl N = B AV TN
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INETY RZFHIO 70 OFRBRIE &
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DY JE I B 2 B 5 72 O OB L2
FRESNTE LT, Ao < b
WVE BT BV TCIIR I 5 % 6E
ORI T DM LETH 2 AlHE
PEDRIE S D,
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E fime—— |
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L. (A EE A K ERE RO H A~
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JEEBR O B s, PR3 @ IR R 0B A 13
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0.05. 40, 400 mg/kghf, EERE T 4 1/16,

11/19, 8/19. 11/24. 11/17. 19/22 [T CH#l
g3, RREBPAD BN - IRALIT 2E
(2 & > T Hpre-middle agelZ 31F 5 M JE

EH TSNS MR SR, W <] ]

7 r Al DlgseEEIC, BEEZ M O £H)
MBIV, EEES/ NS NI &
FH B AEF BAGR I B IR [ C 0 — B
ZLWZ Enh, MUFIGE DO FRENZ &
DTHBPARBEICLZ2EH TH D L DY)
ExTTZEIIRETHDL EELEND,
TeFREBR DL R L DI A2 Ff - TR
W7 flEE T HUNEND D,

LI OSSR N < GUL Y E 2
BV TR RN 2 PR RE ~ D S 28
(2B 2 Pl S L BT I D ATREME 23 AR
SND,
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Mean body weight (g)
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Fig. 1. Mean body weight of dams.
*p<0.05, **p<0.01 (Dunnett’s test)
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*p<0.05, **p<0.01 (Dunnett’s test)
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*p<0.05, **p<0.01 (Dunnett’s test)



Table 1. Vaginal opening of offspring

Dose (mg/kg/day) n Mean age at VO body weight at VO
VvC 39 341 +£3.0 129.5 + 18.5
0.005 39 33825 127.0 £ 18.0
0.05 43 335+20 123.0 + 13.4
40 50 33.9+23 127.6 £ 14.6
400 45 339+1.8 123.8 + 14.0
EE 0.05 50 33.3+1.7 118.2 + 12.2

Not significant.

Table 2. Preputial separation of offspring

Dose (mg/kg/day)

n

Mean age at PPS

body weight at PPS

VC
0.005
0.05

40

400

EE 0.05

41
48
55
49
45
50

398 +1.2
40.0 1.0
40.3 £1.5
40.3 +1.6
405+ 15
415 +1.8

204.5 +13.0
206.8 + 35.0
204.7 + 13.3
209.7 £17.0
2029 +14.2
200.8 + 14.7

Not significant.
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Fig. 4. Morphometry of the female external genitalia

on 13 weeks of age.

*p<0.05, **p<0.01 (Dunnett’s test)
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weeks of age.

*p<0.05 (Dunnett’s test)
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Fig. 9. Mean body weight of offspring (11-34 weeks of
age).

*p<0.05, **p<0.01 (Dunnett’s test)



Table 3. Summary of estrus cycle. /_

VC BPA 0.005 BPA0.05 BPA40 BPA400 EE 0.05

mag/kg/day

3 months of age

Normal cycle 16/16 19/19 19/19 24/24 15/17 16/22

Abnormal cycle 2/17 6/22
Persistentdiestrus 1/17 3/22
Constantdiestrus 3/22
Persistent estrus
Constant estrus 1/17

4 months of age

Normal cycle 16/16 17/19 18/19 20/24 14/17 15/22

Abnormal cycle 2/19 1/19 4/24 3/17 7122
Persistentdiestrus 1/19 1/19 2/17 2/22
Constantdiestrus 1/19 4/24 1/17 5122
Persistent estrus
Constant estrus

5 months of age

Normal cycle 15/16 12/19 16/19 19/24 11/17 10/22

Abnormal cycle 1/16 7/19 3/19 5124 6/17 12/22**
Persistentdiestrus 5/19 2/19 2/17 3/22
Constantdiestrus 1/19 1/19 5124 4/17 7/22
Persistent estrus 1/16 1/19 2122
Constant estrus

6 months of age

Normal cycle 15/16 11/19 15/19 17/24 11/17 5/22

Abnormal cycle 1/16 8/19* 4/19 7124 6/17 17/22**
Persistentdiestrus 1/19 3/19 2/24 3/17 5/22
Constantdiestrus 6/19 1/19 5124 3/17 10/22
Persistent estrus 1/16 1/19 1/22
Constant estrus 1/22

7 months of age

Normal cycle 15/16 8/19 11/19 13/24 6/17 3/22

Abnormal cycle 1/16 11/19**  8/19* 11/24*  11/17**  19/22**
Persistentdiestrus 1/17 1/22
Constantdiestrus 1/19 1/17 7122
Persistent estrus 1/19 4/19 3/24 2/17 1/22
Constant estrus 1/16 9/19 4/19 8/24 7/17 10/22

*p<0.05, **p<0.01 (Chi- square test)
One animal with mammary adenocarcinoma in the BPA 0.005 mg/kg group and one animal with

nephroblastoma in the BPA 400 mg/kg group were not examined.
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Table 4-1. Individual representation of estrus cycle.

Vehicle control

3 4 5 6 7
months of age
1 N N N N N
2 N N N N N
3 N N N N N
4 N N N N N
5 N N N N N
6 N N N N N
7 N N N N N
8 N N N N N
9 N N PE PE CE
10 N N N N N
11 N N N N N
12 N N N N N
13 N N N N N
14 N N N N N
15 N N N N N
16 N N N N N
BPA 0.005 mg/kg/day
3 4 5 6 7
months of age

1 N N N N N
2 N N N N N
3 N N N N N
4 N CD CD CD PE
5 N N N PE CE
6 N N N CD CE
7 N PD PD CD CE
8 N N PE CD CE
9 N N PD CD CE
10 N N PD CD CE
11 N N PD PD CE
12 N N PD N CE
13 N N N N CE
14 N N N N N
15 N N N N N
16 N N N N N
17 N N N N N
18 N N N N N
19 N N N N CD

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)

One animal with mammary adenocarcinoma in the BPA 0.005 mg/kg group was excluded.



Table 4-2. Individual representation of estrus cycle.
BPA 0.05 mg/kg/day

3 4 5 6 7
months of age
1 N N N N N
2 N N N N N
3 N N N N N
4 N N N N N
5 N N N N N
6 N N PD PD N
7 N N N N PE
8 N N N N N
9 N N N N N
10 N N N N CE
11 N N N N N
12 N N N N PE
13 N N N N N
14 N PD PD PD PE
15 N N N PD N
16 N N CD CD CE
17 N N N N CE
18 N N N N CE
19 N N N N PE
BPA 40 mg/kg/day
3 4 5 6 7
months of age

1 N N N N CE
2 N N N N N
3 N N N N N
4 N N CD CD PE
5 N N N N N
6 N N N N CE
7 N N CD CD CE
8 N CD CD PD CE
9 N CD CD CD CE
10 N N N N PE
11 N N N N N
12 N N N N N
13 N N N PD CE
14 N CD N N N
15 N N N N CE
16 N N CD CD CE
17 N N N N N
18 N N N N N
19 N N N N PE
20 N N N N N
21 N N N N N
22 N N N N N
23 N CD N CD N
24 N N N N N

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)



Table 4-3. Individual representation of estrus cycle.
BPA 400 mg/kg/day

3 4 5 6 7
months of age
1 N N N N N
2 N N N N CE
3 N PD CD PD PD
4 N N N N N
5 N N CD CD PE
6 N N N N PE
7 N N N N CE
8 N N PD N CE
9 N N N N CD
10 N N N N N
11 N CD CD CD CE
12 N N N N N
13 CE N CD PD CE
14 PD N N PD N
15 N N PD CD CE
16 N PD N N CE
17 N N N N N
EE 0.05 mg/kg/day
3 4 5 6 7
months of age

1 N N PD CD CE
2 N N N N CE
3 CD PD PD CD CE
4 CD CD CD CD CE
5 N N N N CE
6 N N N N CD
7 PD N PD CD CD
8 N CD CD PD CD
9 N N PE CD CD
10 N N CD CD PD
11 PD CD PE CE CE
12 N CD CD CD PE
13 N N N CD CE
14 N N N PE CE
15 N N N PD CE
16 N N CD PD CE
17 PD PD CD CD CD
18 N N N N N
19 N N N N N
20 N N N PD N
21 N CD N CD CD
22 CD N CD PD CD

PD, persistent diestrus (prolonged diestrus periods lasting 5-9 days)

CD, constant diestrus (prolonged diestrus periods lasting 10 days or more)
PE, persistent estrus (prolonged estrus periods lasting 3-7 days)

CE, constant estrus (prolonged estrus periods lasting 8 days or more)

One animal with nephroblastoma in the BPA 400 mg/kg group was excluded.
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Fig. 11-1. Relative organ weights of male rats on 7

months of age.
*p<0.05, **p<0.01 (Dunnett’s test)
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*p<0.05, **p<0.01 (Dunnett’s test)
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**p<0.01 (Dunnett’s test)
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*p<0.05 (Dunnett’s test)



Table5-1 5-4

Table 5-1 Summary of histopathological examinations

Male Female
Findings Grade 0.005 Vehicle control 0.005 0.05 40 400 EE (mg/kg/day)
ia ta ta ia ta ta ta ia ta
19 16 19 1 19 24 17 1 22
Lung
No abnormalities detected 0/1? _ _ _ — _ _ 0/1 _
Nephroblastoma /10 — — — — — — 11 —
Kidney
No abnormalities detected 0/1 _ — _ — _ _ 0/1 —
Nephroblastoma 1/1 _ _ _ _ — _ 1/1 —
Testis
No abnormalities detected 1/1
Ovary
No abnormalities detected 8/16 7/19 1/1 8/19 11/24 7/17 0/1 10/22
+ 2/16 0/19 0/1 0/19 0/24 0/17 0/1 1/22
Decreased corpora lutea ++ 1/16 1/19 0/1 6/19 2/24 0/17 0/1 1/22
..o AP 4 AU SN £ SRR - . SR 1 T (R S S
Hemorthage | _ oo 06 OM9 O OM9 024 vav oM 02 ..
oo M6 W19 O 89 24 VA7 oA s8k2 L
Increased follicular atresia ~ ++ 416  10/19 01 819 1124 917 01 922
+++ 0/16 0/19 0/1 0/19 0/24 0/17 0/1 0/22
Thecoma 0/16 1/19 0/1 0/19 0/24 0/17 0/1 0/22
Oviduct
No abnormalities detected _ — — _ 1/1 _ —

EE, Ethinyl estradiol 50 pg/kg/day.

ta, terminal autopsy; ia, interim autopsy.

a) Number of animals autopsied.

b) Number of animals affected / Number of animals examined.
¢) Multiple lung metastasis of nephroblastoma

, Not examined.

+, slight; ++, moderate; +++, severe.
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Table 5-2 Summary of histopathological examinations

Male Female
Findings Grade 0.005 Vehicle control 0.005 0.05 40 400 EE (mg/kg/day)
ia ta ta ia ta ta ta ia ta
1% 16 19 1 19 24 17 1 22
Uterus
No abnormalities detected 1216”1119 UL 1219 1824 917 01 1602
Awophy . 016 _____ 019 O 019 04 017 oM V22 .
Cystformation __________- T 016 _____ V9 o1 __ 019 __OR4 07 ___om 022 .
Endometrial hyperplasia, + 0/16 V19 01 019 04 017 o1 022
PaIarY
Squamous metaplasia of ot 016 | 019 01 019 2024 117 01  ; 222
landular epithelium _____ e Ve 019 o1 __ 019 024 1A O 022
Tall columnar glandular 4 0116 119 01 119 o024 317 01 022
epithelial cells e
Tall columnar surface epithelial_ + ¢ 316 - 719 01 719 924 817 01 422
cells ++ 0/16 0/19 01 0/19 0/24 1/17 0/1 0/22

EE, Ethinyl estradiol 50 pg/kg/day.

ta, terminal autopsy; ia, interim autopsy.

a) Number of animals autopsied.

b) Number of animals affected / Number of animals examined.
—, Not examined.

+, slight; ++, moderate.



Table 5-3 Summary of histopathological examinations

Male Female
Findings Grade 0.005 Vehicle control 0.005 0.05 40 400 EE  (mg/kg/day)
ia ta ta ia ta ta ta ia ta
19 16 19 1 19 24 17 1 22
Vagina
No abnormalities detected ______________________ o1e) 919 V1 99 12024 87 0L 802 .
Hyperplasia of epithelium___ __  emeooo.oo D6 909 On 69 o4 87 _on 1022 .
L E LA on9__on 119 124 a7 01 ¢ 822
Mucification of epithelium ~ + 216 019 01 419 224 2117 01 ¢ 6/22
oo e uis 01 W19 824 07 0 M2 .
____________________ o206 09 O 09 024 OM7 o V2 |
Py o oo D609 01 0A9 24 OMv  on 022 .
Squamous epithelial cyst __ __ o609 O 09 Ae4 OMr o 0”2 .
Vaginitis + 0/16 0/19 0/1 0/19 0/24 0/17 1/1 0/22

EE, Ethinyl estradiol 50 pg/kg/day.
ta, terminal autopsy; ia, interim autopsy.
a) Number of animals autopsied.

b) Number of animals affected / Number of animals examined.

—, Not examined.
=+, very slight; +, slight; ++, moderate; +++, severe.



Table 5-4 Summary of histopathological examinations

Male Female
Findings Grade 0.005 Vehicle control 0.005 0.05 40 400 EE (mg/kg/day)
ia ta ta ia ta ta ta ia ta
19 16 19 1 19 24 17 1 22
Pituitary gland
Noabnormalities detected __ __________ T 156 1619 1 1819 2324 1617 O 222
Adenoma U ons_____ 119 o1 __ 019 __OR4 _OMB_ __oh 02 .
Diffuse hyperplasiainpars _ 1/16 019 o1 019 04 018 O U2
SIS e e e e
Focal hyperplasia in pars + _ 0/16 219 o1 019 024 018 01 0/22
distalis _ _ .
Hemorrhage _ __________t_______ T 08 _____ O19__ 01 __ Vi __ 14 _OM8___om __ O022 .
Rathke's pouch remnant + — 0/16 0/19 0/1 0/19 0/24 0/18 11 0/22
Mammary gland
No abnormalities detected — — — 0/1 0/1 — — — —
Adenocarcinoma. _ _ ________________ T Tl - wmooom - - o .
Fibroadenoma — — — 0/1 1/1 — — — —

EE, Ethinyl estradiol 50 pg/kg/day.

ta, terminal autopsy; ia, interim autopsy.

a) Number of animals autopsied.

b) Number of animals affected / Number of animals examined.
—, Not examined.

+, slight.





