


DES

QoL
D
BPA
15-18
ELISA
BPA BPA 2.0+ 0.8¢(
1.5+ 1.2 ¢( ) 1.4+ 0.9¢( ) 2.4+ 0.8 ng/ml ( )
2.2+ 1.8 ng/ml BPA
BPA 1.1+ 1.0 ng/ml 8.3+ 8.9 ng/ml
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P <0.0001

BPA

BPA 50 mg/kg
BPA

transferase(UGT)
RT-PCR MRNA
HPLC
2) BPA
BPA
BPA
TUNEL
G2
BPA
BPA
BPA
BPA

locomotion activity

BPA

BPA

BPA
UDP-glucronosyl
UGT  subunit UGT2B1
UGT
BPA
BPA
BPA 100 pM
Bax Bcl2 mRNA
?
BPA
BPA
B
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3)

invitro invivo

invitro invivo

2 BPA 2
8 il 100p M
2 1-3nM
100p M 100p M
1-3nM

1-3nM

BPA  low dose effect

3 30% BPA
BPA
?

100 nM- 1pM (100 nM- 5

M) (1-5 n\) (1-10 nM)

(1-10 nM)
(ER)
4) in vitro
(100 nM- 5
M) G U (5-10 nM)
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(1-50 ni)

5)

1ng

6)
20 30
13
200

0.126ng

100pg

152

Rier

100
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BPA

AhR Arnt
XRE AhR

)

AhR
AhR
AhR
PCB
tumor necrosis factor a
PF PF interferon-induced protein
(IP-10)  ELISA PF
RNA 1P-10 mRNA
RT-PCR
PF IP-10 II1,1V 1,11
1P-10 mRNA
mENA sFRP4

Wnt
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DNA D

cdk

(NOAEL) (LOAEL)

D

BPA
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BPA

2)
FHS hCG
44 2
24 8
48
(NOAEL) (LOAEL)
BPA
(outgrowth)
BPA
BPA
BPA
3)
HeLa
a B estrogen responsive element CAT
CAT
BPA a B
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4)

MENA

cdk

RT-PCR

Wnt

sFRP4
a B
DNA
6
BPA
126pg/kg/day
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(€H)
(bisphenol A; 2,

2-bis(4-hydroxyphenyl)propane; C15H1602; BPA) 35
BPA
(BPA)
BPA ELISA BPA
BPA BPA

(UDP-glucuronosyltransferase; UGT)

UGT2B1  mRNA RT-PCR
1. BPA
non-obese; n=19, obese; n=7 n=11 n=7
n=21 non-obese; n=13, obese; n=6
( D BPA ELISA non-obese
non-obese, obese
1 2 BPA BMI total testosterone free

testosterone androstenedione DHEAS

BPA
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Normal women PCOS
Hyper prolactinemia HA Normal men

Non-obese Obese Non-obese Obese

(n=19) (n=7) (n=7) (n=21) (n=13) (n=6) (n=11)
Age (years) 27.5+0.7 28.8+2.0 27.7£2.6 25.1+1.0 26.5+1.5 24.7+1.9
BMI (kg/m?) 19.7+0.3 285:17 b 20.8+1.0 19.240.6 19.140.6 31.3:30 P 22.4+0.9
LH (mlU/ml) 4.7+0.3 41+0.4 3.9+15 3406 2 152¢417 b 11.8:1.3 b 41405
FSH (mlU/ml) 7.3:0.5 6.4+0.8 6.1+0.8 55+0.6 @ 7.2¢40.7 5.7+0.6 b
E2 (pg/ml) 49.9+6.1 41.3t7.6 26.3t48 P 287455 @ 57.248.6 73.1+15.3 a
Total T (ng/ml) 0.20+0.01 0.28+0.05 0.27+0.07 0.22+0.02 0.63t003 b 073:007 P b
FreeT (pg/ml) 0.76+0.09 1.53+0.28 b 1.03+0.24 0.68:0.09 186:024 P 2774050 b 21.35¢2.09 °
A (ng/ml) 1.75+0.07 1.65+0.05 2.47+0.19 b 1.67+0.14 2.82+0.18 b 2.68£0.29 a
DHEAS (u g/ml) 1.59+0.13 1.76+0.34 2.15+0.24 1.64+0.12 226:030 & 2.80:068 2 a
PRL (ng/ml) 6.9+0.6 6.1+1.0 208:1.0 P 5.6£0.5 6.5+0.9 5.1+0.9

Data are means = SEM.

HA: hypothalamic amenorrhea, PCOS: polycystic ovary syndrome, BMI: body massindex,
LH: luteinizing hormone, FSH: follicle-stimulating hormone, E2: estradiol, T: testosterone, A: androstenedione, DHEAS:

dehydroepiandrosterone sulfate, PRL: prolactin

ap<0.05,  P<0.01; compared with non-obese normal control group.

P<0.01
1.49% 0.11
1.6 P<0.05
1.4 beo o0 P<0.05 1.17+0.16
1.2 1.04%0.09 1.05+ 0.10
_ ] NS
B 1 0.83+ 0.12 (. g4+ 0.10
B ]
F ] o0.71x0.009
= 0.8
= ]
= 0.6
0.4
0.2
0_'
Normal Normal Hyper-PRL PCOS PCOS Normal
women women (non-obese) (obese) men
(non-obese) (obese)
BPA
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BPA vs. r p

Age 0.137 NS
BMI 0.500 P<0.001
LH 0.199 NS
FSH 0.174 NS
E2 0.162 NS
Total T 0.391 P<0.001
Free T 0.504 P<0.001
A 0.684 P<0.001
DHEAS 0.514 P<0.001
PRL 0.090 NS
2 BPA
2. BPA
Wistar-Imamichi BPA 50 mg/kg
BPA ELISA
BPA BPA
BPA BPA

BPA
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——lI—— Male

—@— renale
1000 -
800 1
600 -
400 1
200 1
0 - . . r
0 60 120 180 min
BPA BPA
P=0.017
8 - 6.63+ 0.85
7
6
= g5 4.23+ 0.46
=
= ]
a ]
3
2
17
0 -
Male Female
BPA BPA
n=10 n=10
BPA HPLC
HPLC
BPA
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HPLC

total BPA

'
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unconjugated BPA

|

UGT2B1

: '|NI1II L
e | :
| - =
|m| i 3 | |
..,,.‘ ; - |
| J i ' ]
. =l = By || "
. :EI - 2 um-_ = |r_;| L M
— = P —|
) 1] & (1] i'u: e 1L 11 HE .h:k_ T?n___n;_ T ol
P=0.015
0.4
= i
&
= ]
£ 0.3 -
2 i
=
=
g 0.2 -
=
3
IJE 4
e 0.1 4
= i
=
0 -
Male Female
BPA
( uridine diphosphate-glucuronosyltrnaferase; UGT)
isoform UGT2B1 BPA
mRNA RT-PCR
GAPDH UGT2B1  mRNA
GAPDH UGT2B1  mRNA



GAPDH mRNA UGT2B1 mRNA

450 bp 255 bp
P<0.01

50

45

40

= 35

? 30

g

20

15

10

5

0

Male Female Male Female
GAPDH UGT2B1
@
BPA BPA
BPA
BPA
BPA BPA
@
1)
BPA ELISA
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HPLC

30 37
37 32
36 IVF-ET ? 15~18
32 38
21 12
BPA 2.0+ 0.8 ng/ml *
1.5+ 1.2 ng/ml 1.4+ 0.9 ng/ml
2.4+ 0.8 ng/ml BPA 2.2+ 1.8 ng/ml
15~18
8.3+ 8.7 ng/ml P <0.0001
BPA BPA
1.1+ 1.0 ng/ml
30 (n=30) (n=37) (n=37) (n =32) (n =36) (n =32) (n =38)
na/mi | (n= n= n= n= n= n= n=
J - 100 M
(PPD) 54 x
- 50
107 0
— = == = = = |,
BPA
BPA
n=33,R=0.736, P<0.0001
BPA
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ng/mi

BPA

2)

12

25

20

15

10

[
/
’
/
/
/
/
. /
[ ’
I o R=0.736
» P < 0.0001
[
10 15 20 25
BPA (ng/ml)
BPA
24
PCDD 7 PCDF 10
2
PCDDs  PCDFs
Co-PCBs

R = 0.531, P = 0.0067
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8 & A A DD P=00067
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X
5t
*o
0
20 30 . |
coplanar PCBs
P < 0.0001 |
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P < 0.0001 |
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R=0.259, P

5]
8 0.3-_ *
|_
(@)
2
0.2+
*
0.1+ *
| * g .
| £ é a5
O T T i T T T E ; T T T E T - T T T T
PCDDs PCDFs Co-PCBs
R =0.589, P=0.0020 PCDDs Co-PCBs
R=0.597, P=0.0016 R =878, P < 0.0001
PCDFs
=0.2255
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BPA

BPA
D
2 1pM 100puM BPA ER
1-3nM
100uM BPA BPA
100uM
tamoxifen
ERB ER
(Takai Y et al. Biochem Biophys Res Commun 270:918-21, 2000)
100 x
—O~
Q—e__ //O So-—————77~ Q
80 —9
** *
) 50 ‘F*—_———————_—__‘(//.V/AOH—CK\\
x
40 \
20
| | |
0
10 10° 10° 10
BPA (M)
BPA B6C3F1 2 24
©) 48 (o) * 0.1%
p<0.05 ** p<0.01 3
150-400
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tamoxifen 100nM

1-3nM
ERa



BPA

100 nM-5p M
1 nM- 10 nM
1 nM-10 nM
*P <0.05, **P <0.01
(ER)
70
60 | x*x * % %
50 |
40
% 30|
20 |
—_——
10 —_- .
0

0O 1nM 10 100 500 1uM 5uM 10
nM nM nM uM
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70

60
* * *
50
40
% 30
20
—O—
10
- +
0
0 1nM 10 100 500 1uM 5uM 10
nM nM nM uM
2)
B6/C3H F1 BMOC-3 medium 37
0.5% C02 48
DMEM/F-12 medium 72 dish
BPA 5 nM- 10 p M
100 nM-5p M 100nM-1p M
1 nM- 10 nM 1 nM- 5 nM
1 nM- 10 nM 72

*P<0.05, **P<0.01
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mm?

mm

1.6

1.4

1.2

0.8

0.6

0.4

0.2

1.6

14

12

0.8 |

0.6 |

04 |

0.2
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3)
11 BPA 0- 50 mg/L

*P<0.05, **P<0.01 ?
mg/L

L

Omg/L 1.0 mg/L 10 mg/L 50 mg/L
BPA

BPA

BPA BPA 0- 10 mg/L
BPA BPA 0-50

05 | **

04 r

ffffffffff.x’ff:j |
i

L

Omg/L 1.0mg/L 10mg/L 50 mg/L
BPA
BPA
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0.3

0.25

(6)

0.2}

0.15

017

0.05

Omg/L 1.0 mg/L 10 mg/L 50 mg/L

BPA

BPA

**

**

e

A A A

[

™~
(=}

©
(=}

o
I S T R
o o o o o

§]

1.0 mg/L 10 mg/L 50 mg/L

0 mg/L

BPA

BPA

4)

(BPA)

1nM

BPA

nM

100uMm

30%

BPA

10
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BPA

(Takai Y et al. Reprod Toxicol 15:71-74, 2001)

0 21
2.5 16
(9)
(9) 15
2t 14 |
137
I 12
15 111
_ 10 |
1 9l
8
0.5 7
6
0 5
CONT 1nM 100pM CONT 1nM 100uM
*n<0.001
10 BPA
@)
1-3 nM
100 nM- 5 p M 100 nM- 1 p M
1 nM- 10 nM 1nM-5nM
10 nM
in vivo in vitro

174

1 nM-



€Y)

BPA BPA
10 nM  BPA
BPA
BPA BPA
pM TUNEL
G2 M Bax Bcl2
mRNA BPA

100

(Xu J, et al: Biochem

Biophys Res Commun. 292:456-462, 2002)

KGN BPA 100fM-100p M
BPA BPA
90-75 100p M 10
BPA 100fM-100nM 24
BPA 4,8,12,24 RNA

steroidogenic acute regulatory protein (StAR) mRNA
BPA BPA 100fM-100nM 110-160%
BPA StAR mRNA
BPA100nM 24 8.5
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;g 12
o
e
o
<C
-~
»s
e ]
y— [
© 3
LoV
o O
P
— O
< L
o~
(7]
(%3]
g
o
>
- 0
control 100pM 100nM
BPA
BPA StAR mRNA
BPA
protein kinase A forskolin 100u g/ml StAR mRNA
Forskolin PKA
StAR mRNA 10 25 BPA
BPA StAR mRNA forskolin
forskolin BPA BPA
forskolin
forskolin BPA
KGN BPA
BPA BPA
StAR
BPA PKA BPA
@
BPA
BPA
BPA
BPA
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BPA

BPA 10nM
BPA
@
1) Tumor Necrosis Factor (TNF) a
TNFa TNF
a TNFa STNFR

SsTNFR  TNFa

(Koga K et al. Mol Hum Reprod. 2000; 6:929-33)
2) Stem Cell Factor (SCF)

SCF

SCF
SCF
(Osuga Y et al. Am J Reprod Immunol. 2000; 44:231)
3) IP-10
PF PF
interferon-induced protein (IP-10) ELISA PF
RNA 1P-10
mRNA RT-PCR
PF 1P-10 i,
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1,11
IP-10 mRNA
(Yoshino O et al. Am J Reprod Immunol. 2003; 50:60)
4) Bisphenol A(BPA)
BPA BPA

BALB/c 6 corn oil 0.1ml/d (negative control)
BPA1mg/kg/d, BPA10mg/kg/d, BPA100mg/kg/d, BPA400mg/kg/d, E2 1mg/kg/w

(positive control) 3
BPA10mg/kg/d control 3.7
(p<0.05) BPAlmg/kg/d, 100mg/kg/d, 400mg/kg/d control
BPA
BPA E2
BPA10mg/kg/d
Compound dose level No. of animals uterine weight (q)
(meanx SD)
control 5 0.0155+ 0.0079
BPA 1m/kg/d 5 0.0268+ 0.0143
BPA 10mg/kg/d 5 0.0577+ 0.0501
BPA 100mg/kg/d 5 0.0397+ 0.0057
BPA 400mg/kg/d 4 0.0313+ 0.0074
E, 1mg/Kg/w 3 0.1513+ 0.0299
BPA
BALB/ 2 corn oil 0.1ml/d  BPA 10mg/kg/d 2
sacrifice
corn oil 0.1ml/d  BPA 10mg/kg/d 3
sacrifice
6
BPA 7 6 p <0.01 0.957+
0.648mg
BPA  estrogen
BPA  estrogen 10mg/kg/d U
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BPA

)
@
(ERa )
B (ERB)
ERa  ERPB
ERa ERPB EBAG9
EBAG9
1.
ERB
mRNA ERB A5
ERa ,ERP (Biochem

Biophys Res Commun 279, 814-819, 2000) ERa ,ERPB

(J Biol Chem 275, 21375-21379,

2000)
cyclin D2 cyclin D3
(Biochem Biophys Res Commun 299, 222-228, 2002)
2. EBAG9

EBAGY EBAGY '
EBAGY

(Biochem Biophys Res Commun 273,
179



654-660, 2000) CDNA in vivo

(Biochem Biophys Res Commun 284, 2-10, 2001) EBAG9

(Int J Cancer 106, 310-315, 2003)

Af
Gleason score 4 cancer Gleason score 9 cancer Metastatic lesion (T) of
pelvic lymph node (Lym)
1 EBAG9
3.
differential screening
supression subtractive hybridization (D sFRP
Wnt
SFRP Wnt
(J Mol Endocrinol, 28, 213-223, 2002)
SFRP4 SFRP4
SNP ( )
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181

CcDNA Localization Day Species

Novel sFRP4 n.d. n.d. Rat

Known o -2 Macroglobulin Decidua, fetal liver 6-21 Rat
Placental lactogen Decidua, placenta, 8-13 Mouse, rat

trophoblast giant cell

Calcyclin Uterus, decidua, placenta  5-18 Mouse
Plasma glutathione Placenta n.d. Human
peroxidase
Amiloride-binding protein Placenta n.d. Human, rat
Pregnancy specific Placenta n.d. Rat
glycoprotein rnCGM3

EST  EST 207450 (A1012999) n.d. n.d. Rat
EST 212820 (A1103531) n.d. n.d. Rat

EST, expressed sequence tags; n.d.; not determined
1 Supression subtractive hybridization
¢)
sFRP , cyclin D2
EBAG9 EBAG9
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15 12
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12
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15

12
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12
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11
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10
12

CREST

13
15

12

CREST

11
15

12

CREST

11
13
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CREST 11
15 12
11
15 12
11
15 12
11
15 12
11
15 12
11
15 12
12
15 12
15
15 12
CREST 11
12
CREST 11
13
CREST 13 12
14 11
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