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#EHF 4% . Terasaka S, Aita Y, Inoue A, Hayashi S, Nishigaki M, Aoyagi K, Sasaki H, Wada-Kiyama Y, Sakuma
Y, Akaba S, Tanaka J, Sone H, Yonemoto J, Tanji M, Kiyama R.
SCREA ¢ Using a customized DNA microarray for expression profiling of the estrogen-responsive
genes to evaluate estrogen activity among natural estrogens and industrial chemicals.
Hi 8t : Environ Health Perspect. 2004 May;112(7):773-81. '
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ZH4 . Terasaki M, Shiraishi F, Nishikawa T, Edmonds JS, Morita M, Makino M
FRE4 : Estrogenic activity of impurities in industrial grade bisphenol A.
Hi#i: Environ Sci Technol. 2005 May 15;39(10):3703-7.
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TABLE 1. Compounds Found as Impurities in Samples of Industrial Grade Bisphenel A and Their Estvegenicities in Yeast

Two-Hybrid Assays

c 4 Struct % composition’ hERq assay” medERa assay’
ompound no. tructure Sample! Sample2  Sample3  Sample4  REC.  SD."  Activiy REC,'  SD.°  Activity
o
Q
1 /©)\ 001 0.04 001 0.02 Not Not Not Not Not Not
. o ) . . . active active active active active active
2
» . o 0.03 005 0.03 11000 2200 0.8 5500 1300 05
3
" "o O 295 0.82 233 023 2900 320 30 1800 350 14
4 Not Not Not
o 0.04 <0.01 0.03 0.03 ¢ ¢ ¢ 9100 660 03
active active active
on
OH
5
Not Not
009 detocted 004 dotoeg 9700 440 09 3800 390 06
§ <8
® 0 081 0.07 038 0.01 20000 2500 04 5600 340 0.4
RO’ oH
! 0.01 Not 001 0.01 000 210 8.5 280 2% 89
0, N e -
HO' "OH
8 o0
o <0.01 0.02 <0.01 <001 710 70 12 380 46 6.5
0.
9
& O 0.07 0.06 002 0.02 2960 620 30 380 20 6.6
"OH
10 PN
O O 0.13 0.03 0.07 0.02 970 100 9.0 320 58 7.7
'OH
i1 N
L2 > 019 002 0.10 o
L]
s O
O 0.04 <001 0.02 0.01
. [
Not Not
O™~ 0 803 erecteg 01 detected
0 (]
14 -
ST LI oos 0.11 0.03 0.03
O
15 o
Not
o SA® A 0.02 0.02 001 detooted
'OH
BPA®
95.3 95.3 95.4 96.8 8700 370 10 2500 440 10
HO’ OH
17B-estradiol 020 003 44000 083 010 3000

2 Sample 1; Aldrich Chemical Co. Lot No. JU08612EU (97%). Sample 2: Aldrich Chemical Co. Lot No. CA18206TO (97%). Sample 3: Aldrich
Chemical Co. Lot No. JS03830LR (37%). Sample 4: Acros Organics Lot No. A014744401 (97%). ® Yeast two-hybrid assay incorporating the human
estrogen receptor o. ¢ Yeasttwo-hybrid assay incorporating the medaka fish (Oryzias latipes) estrogen receptor o. ¢ Concentration of the compound
showing 10% of the activity of 10~8 M 178-estradiol {(mean, n = 4),  Standard deviation. f Activity relative to laboratory grade BPA. ¢ Laboratory
grade bisphenol A (994%).
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#3854 . Wetherill YB, Fisher NL, Staubach A, Danielsen M, de Vere White RW, Knudsen KE.
FOCREA : Xenoestrogen action in prostate cancer: pleiotropic effects dependent on
androgen receptor status.
Hi#: Cancer Res. 2005 Jan 1;65(1):54-65.
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Figure 1, Figure 2, Figure 3.
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Figwre 1. BPA aclivates endogonous AR-TB77A and potertiates androgen-
medizted AR transactivation. LNCaP cells were transfected in the absence of
steroids with the probasin reporter (ARRZ-LUC, 1.0 pg). CMV-;gsleciosidase
erpression plasmid (0.5 ug) and an empty vector (pcDMNAS.T, 1.5 ngl. After
transfection. celis were stimulated as indicated with increasing concentrations
of BPA either in the sbsence A. or in the presence B, of 10 ¥ mol'L DHT for
48 hours. Colwnns, average relative luciferase activities from at least three
independent experiments: bars, SD. €, cells were pretreated with 10 ® molil.
Casodex tor4 hours prior {o the addition of comesponding treatments. Celis were
stimulated for 48 hours and luciferase activity was measured. Columns, average
percentage reduction in AR aclivity in the presence of Casodex compared with
corresponding AR activity in the absence of the dug; bars, SD.
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Figur 2. BPA potendates igand-depandent fansacth@tion of endoganous AR targsets in praglate carcinoma calls. A LNCaP calls were vesed as indicaied for
48 hours and ANA was hanested and used for cDNA synihesis. Ampification of PSA end GAPDH was dong 1n the presence of [« PlICTP. PCR produds ware
saparated on nordanstiring 6% PAGE and visualized on a Phosphorimager. B, PSA expression was normahzed 1o GAPDH (intemsal controly and quaniified using
a PFhosphorimager. Relstive expression from o leas tvo independent expenmerts. Bars, SD. C, LNCaP oelis were pratrested with %3¢ mot'l Casodex (CSOX}
for 4 hours betprs the adgition of either 10 moll DMT, 107 molL BRA, or 30* molil BPA for 48 howrs. Reverss trenscription-PCR was donp and PSA mANA
erpIesEONn was quantfied &s in A, Colunms, Bverage percentage reduction in PSA mRNA expression in Casoden-treated samples. D, LNCEP calls were cutiured

in steroid-free medium &nd treated as indicated for /2 hours. Cells were harvested and subjeciedto SDS-PAGE bitowed oy wmsmunaoblotiing for AR and COHKA. Levals
of COK<4 ewpression sarved as a oading control.
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Figure 3. BPA inhibits androgen birding to AR-TB77A in a noncompetitive
manner. A. AR-TB77A protein was produced 7 wiro and incubated with
increasing concentrations of [*H]DHT as indicated. Reactions were camied out
for 16 hours at 4°C. Ligand-bound receptor and unbound ligands were separated
using hydmoxyapatite beads. Counts per minute were measured using the
scintillation courter, and values were adjusted for nonapecific binding
determined by adding 500-fold excess unlabeled DHT. Two independent
experments analyzed and graphed using Prism software with the following
formula: binding - max - ﬂﬁHiligand K+ PHlligand)], where max = maximum
possible binding. 8, AR-TB77A protein was produced /n viro a5 in A and
incubated with 2 - 10 * moliL I*HIDHT and increasing concentrations of ether
DHT (¢) or BPA (@), Chalesterol (CHL: @) served as a negative control,
Competition analyses in the presence of 20 -+ 10 * mollL ["HIDHT and
increasing concentrations of BPA {4 are also shown. Three independent
experiments analyzed as in A DHT competition curve was fit to the formula:
binding - PHiigand « max ! (("Hlligand + K, {1 + {competitorl/K }). where

max = maximum possible binding. BPA competition curves did not fit this simple,
one-site competitive binding model.
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EH4: XuLC, Sun H, Chen JF, Bian Q, Qian J, Song L, Wang XR.
FmSCRE4 : Evaluation of androgen receptor transcriptional activities of bisphenol A,
octylphenol and nonylphenol in vitro.
Hi8h: Toxicology. 2005 Sep 14; [Epub ahead of print]
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Fig. 2. AR agomistic and antagomistic activities of flutamide mn the
AR reporter gene assay using the (V-1 cells. Cells were treated with
increasing concentrations of the chemicals for measurement of ago-
nistic activity. In order to measure the AR antagonistic activity of
flutamide, 1 nM of DHT was added along with the test chemical. Val-
ues aremean+ $.D. " Indicates P<0.01 compared with 1 aM of DHT
positive control values.
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Fig. 3. AR agomstic and antagomstic activities of BPA in the AR
geporter gene assay using the CV-1 cells. Cells were treated with
mereasing concentrations of the chemicals for measurement of ago-
nistic activity. In order to measure the AR antagonistic activity of
BPA. 1M of DHT was added along with the test chenucal. Values
are mean=+ S.D. ~ Indicates P=0.01 compared with 1aM of DHT
positive control values.
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K4 . Yoshino S, Yamaki K, Li X, Sai T, Yanagisawa R, Takano H, Taneda S, Hayashi H, Mori Y.
EMSCREZ : Prenatal exposure to bisphenol A up—regulates immune responses, including T helper

1 and T helper 2 responses, in mice.
H#: Immunology. 2004 Jul;112(3):489-95.
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the ethical guideline of Kobe Pharmaceutical University. ( )Mz
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¥ U AR RICFIE T A AT BPA BREE DL WA, Virgin R~ U A& E S ERIBED BPA % 17
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Bhse UT, b HEL-1g6l ROV IL-4 % Th2 # A4 ORI E UTHIZE LTz, MBIBHIC BPA [ZIRFR &
nd b, FURRER LIRSS BT 5 & FIRICH B/ Hi HEL-1g6 28 L& U7z, Thl K& & Th2
BUSOM A, MRIRHID BPA IREE THEISR XN 7223, Thl oML Th2 DFR LV kERboE Ebh
%, Flow Cytometry {Z & ¥ JGIRHAIZ BPA [CIREE LTz~ 7 ADOMIBRIRZ BT LT & = A, *TREICH
~XCD3(+) CDA(H) ML CD3(+) CDB(H)MIMAMNRZEIEI 1. 35RO 2 fHITHML TWin, FEOHER
D3, IESRPICRHARR B CIREE L 2N L BB b N TW5A, MUk, IBRIBENCBPAICIBE TAZ itk o
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Figure 3. Effect of fetal exposure to bisphenol A (BPA) on the
production of anti-hen egg lysozyme (HEL) immunoglobulin G 2a Figure 4. Bffect of fetal exposure to bisphenol A (BPA) on the
(gG2a) and immunoglobulin Gl (IgGl). Female mice were secretion of T helper 1 (Thl) and T helper 2 (Th2) cytokines.
administered per os (p.0.) the indicated doses of BPA, daily over a Female mice were administered per os (p.0.) the indicated doses of
period of 18 days, commencing on the day of pairing with males BPA, daily over a period of 18 days, commencing on the day of
(day 0). On day 77, male littermates of 8 weeks were immunized pairing with males (day 0). On day 77, male littermates of 8 weeks
with HEL and, 3 weeks later, anti-HEL 1gG2a and IgG1 in sera were immunized with HEL and, 3 weeks later, secretion of inter-
were measured as described in the Materials and methods. Values feron-y (IFN-y) and interleukin-4 (IL-4) by splecn cells was meas-
represent the mean 3 standard error of the mean (SEM) of five ured a5 desaribed in the Materials and mothods. Values represent

3 N . - the mean + standard error of the mean (SEM) of five mice.
mice. ELISA, enzyme-linked immunosorbent assay. *P < 0-05 »p < 0:05 versus control (0 pg/kg BPA),
versus control (0 pg/kg BPA).

RECHNCIREE L7280 DA T o708 8 BIRICARE L7z & 1T Thl/Th2 A /3T » R % 7Hill, Fig3
T, 30 pg/kg OREER T 161 (Th2) X LBBER I /a3, 1g62a(Thl) CIXAERIC LF, EAY
A MHALS Figd IWEOND L 51, IFN-g(ThD) BKREL ERLTWANR, 1L-4(Th2) i EH OIEA
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B (FRa) WEESTHZLE2BTWS, b L, ERBREADOEELR HLMEETH-THRNWEZEZLZON
ERETHY, THIZETAIEGAAUTEERPIETLNWEZATHA,

— 114 —



HEE EEEWR
24 . Yurino H, Ishikawa S, Sato T, Akadegawa K, Ito T, Ueha S, Inadera H, Matsushima K.
U4 . Endocrine disruptors (environmental estrogens) enhance autoantibody production by B1 cells.
Hi8k : Toxicol Sci. 2004 Sep;81(1):139-47.
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%3E4 . Della Seta D, Minder I, Dessi-Fulgheri F, Farabollini F.
FmSCRAA4 : Bisphenol-A exposure during pregnancy and lactation affects maternal behavior in rats
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Fig. 3. The estimated total number of CRH-immunoreactive (CRH-ir) neurons in the POA. aBST. and
pBST. Each column and vestical line indicate the mean and SEM. respectively. Numbers in brackets refer
to the number of rats.  indicates p<0.05 vs. male rats. See text for further details of statistics,
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