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i, 3 Anulvueal gel-iltrution chromutogruphy of the purified OPRT
OMPDC on a Superose 12 FPLC column equilibrated with a buller
Ceontgining SMimM Tris HCL pH 80, 150mM KCL 2.5mM DTT, und
ITmM PMSE. Fractions (0.5 mly were collicted and then assuved for
the co-cluting engyme uctivitivs. The proteins were ulse measured for
their elution position und activity prefile. Molecular muss murkers,
voil volume fheh und totul cluting volume (1) ure indicuted with
arrows. The symbols used are the sume s in Fig. 1
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Fig. 4. Chromutogruphic profiles of OPRT und OMPDC activities
from £ berghei crude extruct on o Superese 12 FPLC wolumn. Mo-
lecular muss murkers, void volume (k) and total eluting volume (5)
are tndicited with urrows, The symbols used are similar as in Fig 1
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HEE K5
EE4: Lehmann L, Metzler M.
FmC#E4 - Bisphenol A and its methylated congeners inhibit growth and interfere with microtubules
in human fibroblasts in vitro

High Chem Biol Interact. 2004 Apr 15;147(3):273-85
FxvZIHEE:
1.wgEw ()b () =0, () A ) 20f__
2. REOEMES () MR, () &R, () &R, () Zofh
3. BEORE (x) Mk, () Mk () fEdE. () Zofli Micronucleus assay, cell

proliferation assay

4. BEHIE () Bo, () HDAAR, ZOfti__cell culture
5. MREEREE] () BRI, () AEM. () A%, () RREwm. ) Hika
6. IRBIEE FHEBME ( 50 ~ 450 uM ; 9f& )
7. BIEINEREORMBELEE .
(200 M,  AGO1522C fibroblast FfcitREA)
8. MR () mARn. () HAE®. () BEH. () REW

9. WMXFIBEREREE~DEL ()b, il
10. RBROBEMEICOWCTREE TF v 773,

GLP | ¥EHL (), DWWz Focdic TGLP o HEiL) otk F &
HA RTA L ~DEEPL ( ) iZ: HA FS5 A DLAFR NGRS
RSO

human AG01522C fibroblast %@ > TREMERKT 27z, WH LTI HOBH],
kinetochore—positive micronuclei MFFEIE/ v, BREMAE 23 &€ 29 DESR 178
—TRANT VG =L HR, TR T = )=V A MMETERITEES L o283, G2 phase
T AGO1522C BV DIFFEZHE Lc, B3E5H< 61 phase bRFETH D, BPALE L 721k
8 YEHEBEE T cytoplasmic microtubule complex (CMTC) DIEERENEEIN. FhiC
iX BPA DIRENEWIZ ERENS LTz, REME, nicrotubule Oiffilla & o A b =
K LGIARBATEDS AG01522C EN-D CTMC IZ /L B35S ring, loop DAEFUIE AT = / —/v A JH
e, BHZ T = ) — VRKBEOAN AL A TFNERSH BGE R ECHEB SN, L2 L
BRSH, ERXAT 2/ =)V A LITRREC, 2 b OBEEUEERT DES TEREIND W
ATEMSZL O], kinetochore—positive micronuclei 2SMEEZ S 7=,

AT ER '
Figure 1, Figure 4

HME DA b
g, XU TAY FOBME LS EOBEBObLD L Bihs, N2 b bI k38T
TR BMObORRL, RS 5 DpRIMSES, ShiEE 2 Rob, BkOb5
LZAThHD, |
Bisphenol A Exposure Causes Meiotic Aneuploidy in the Female Mouse”, P. A. Hunt, K. E. Koehler, M.
Susiarjo, C. A. Hodges, A. Ilagen, R. C. Voigt, S. Thomas, B. F. Thomas, and T. J. Hassold, Current
Biology (2003), 13:546-553
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OH

HO™

bisphenol A (BPA) 3,¥-dimethyl-bisphenot A 3.5,3' 8'-tetramethy!-bispheno! A
(DMBP) (TMBP)

diethylstilbestrol (DES) 17R-estradiol (E2)

Fig. 1. Chemucal stinctures of tested compounds.

Fiz. 4. Micrographs of the Juceescest-labelled nicrotabule: of AGOLIS22C cell. weated with 400 phI BPA for 12h {A) unneated intaapinaze
zen; (B) and (C teated intarphace cell: D) weated cell iv metaphase: bar, 10pm

-~ 182 —



Y KEE—5
Z# % LiH, Ruan XZ, Powis SH, Fernando R, Mon WY, Wheeler DC, Moorhead JF, Varghese
V4

FmSCRA4 : EPA and DHA reduce LPS-induced inflammation responses in HK-2 cells: evidence for a
PPAR-gamma-dependent mechanism

HB Kidney Int. 2005 Mar;67(3):867-74

FxyZ7HEH:

1. x84 ()Fy b () wvA () A, (x) ZOfti__human kidney cell

2. BEOBORSE () wRRR, () SR, () 45R, (x) €01 hupan kidney cell

3. BEomm () M, () M8k () @k, X)) Z2OM_N— «BEERTOEE

4. BEHE () o, () HDAR, 20O

5. IREEREY ()W’ﬁa () AEM. () m4#%, () K@, X Wik

6. IRFERE MEBEME ( 10 nM, 100 pM )

7. BEINTHEOBELBE

(10uM )

8. Eam () mAER. () A%, () BES. () AW

9. WmXPFiIEMERE~ORL ()b, kL

10. RBROGBEEICHO>WTCTRER TF o v § 35,
GLP |Z #&1 ( )Ev, DWW FRICTIC TGLP IZHEL) DRk Df
A RTA~DEEY ( )T A RTA 0 DAH NECIAANAY4

A SC O
10 pmol/L, 100 pmol/L {Z3u T EPA(eicosapentanoic acid), DHA (decosahexanoic acid)
1%, lioppolysaccharide (LPS) #5534 5 NF— « B 2B XK+ D&M, monocyte
chemoattractant protein—1(MCP-1) 382 fIH ¥z, —J5, HK~2 cell T PPAR- vy
mRNA R0 (S & 8N & 872, 100 pmol/ 0> BADGE (BPA diglycidyl ether) MTFEFE F Tl
EPA, DHA {Z & ¥ #%8 & 415 PPAR- v mRNA DML H S, HK-2 cell T EPA, DHA {Z X
% LPS %% NF— « B ERE K7 OIEEMEIIR 2 M BBE IR,
EPA, DHA |3 HK-2 cell T PPAR-y {K7F pathway %3 L T NF— « BERE K F D LPS {1t % &7
T Fab— 4D, EPA, DHA IZ X % PPAR-y {EMEIE fish oil OBWAD AT = X LIZH
5430l Bbhd

BEEE
Figure 1, 2, 3, 4, 5,

SO AL b

AR ERT 2 )=V ATRS, 7= /—=NOOMHEMITEZ7ant KUY 2 H3-DV 7z BADGE
VN, EPA, DHA DR EREL - b D,
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Wildtype oligo - - + -
Mutated oligo - - - +

NF-xB aclivation, ODuep nm

fitg, 3. Effectsofe
ecld (DA on eadesr
thegids (LFS) : m&m@ M-ﬂ)m&(ﬁ)
were pretreste atinocyle serum-free media (K-SFM) withom
tupplement but coptaining different concentrations of EPA, DHA for
23 fours, and then incubated for smother | howr in the presence o
ibeence of 10 pg/mb LPS. Conzensus nuclesr extracls were prepared
1nd assayed using the Trens-AM enzyme-linked immuneorbent assay
‘ELISA) system as described in the Melbada section. (8) The wikd-type
ind mutated oligonucleotides were provided as a eompetitor for NF-«B
sinding in order 1o manilar the specificity of the asamy. Dals represent
he means £ SD of four independent experiments °F < 0.05 va LPS
nduction group, OD is optical deasity.

A
0.08

0.07
0.06
0.5 !
0.04 f
0.03 - o
0.02 i

MCP-1, pofug protein

0.01
0.00 42

PRSI0 (ugml) - + ¢ o+ o+ o+
EPAQMO) - - 10 100 - -
DHAQmO) - - - - 10 100

]
wi
16

14 [
28
3

b wh
(=]
"]»__

ratio o control

MCP-1 mRNA expression

8
é
4
2

o+ 3L
LPS (10 pg/ml) « o+ 4+
EPA (nmaolil) - -
OHA (motl) = -~ - =
BADGE (@mol) = -~ - - = =

Fig. 2, Bifeco of

serum-frec media {H-$FM) without mm&mﬁt but contzining differ-
ent concentrations of EPA end DHA in the pressnce os absence of 10
pg/ml. L?S fcw o hmm. Suwmmmﬂ were collected and nuayed for

: 3 gecilon, Resolts ate expressed as
fieans & SD of our independent experiments () HIC-2 cells were cul-
tured in K-SFM coataining 10 ppfaml LPS with different concentrations
of BEPA ead DHA in the abzence or prezeace of 100 pmol/L. bisphenol
A diglycidyl ether (BADGE) for 24 houm, MCP-1 mRNA was deter-
mmcd following tbe A pratosel for real-time reverse transoriplion-

chigin 1 ion (RT-PCR) a3 descvibed in the Med a0g-
tion. B eotinserved 2s the housekeeper gene. * P < 0.05 va. LPS indection
control; °P « (.05 va LPS induction group: *F < 0.05 vs EPA 100 plus
LPS; «*P < 0.05 va DHA 100 plus LPS.
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ratio to contngl
- e
(7] o

PPARY mRNA expression

(HK-E}@@&. {A) HE-2 cells were m%wd im &
m@dﬁa (K- %‘M) wilhaut

(iﬂ mﬁmﬂ) wos wied a8 & somizol. FPAR-y mBNA wes daler
mined following the ACH § for real-tims revesse trmecriplion-
polymerase chain resction (RT-FCR) es & ed in the B

section. P actin sevved e the househeeper peae. (B) Nucloar mmm
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Senpneils 2 el (RR1A J-teeatsd mum-zmx—a)m
HK-Z cel!s were imcubated ia kerstizocyie serum-lree medis (K-8FM)
withoul supplement but containlag 100 peeol/l. of EPA, DHA. and
BADGE for 24 hours {A) or for 23 hours asd thea incubated for an-
cther 1 howrs in the presence or absenoe of 10ug/mL Bpopolysaccheride
(1983 ( B). Muclens extresis were prepared for messurements of PPAR-
v ur NF-«B sotivation, respectively. Nuclssr eniracis were gasayed ns
deseribed in the BMetbods section. Data repressnt the means £ SD of
fuur indepemisnt experisnents °f < .05 vz vebids contral; °° P < .03
vi. EPA alene; P < (105 ve DA sloae, P « 0.05 va LIPS induction
growp; © P < 0.05 ve. EPA plus LES; P < 0.03 vo. DHA plus LIS 0D
is optical density.
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i 1l b i;D

LPS {10 pgiml) - . .
EPA (pmoll) - - 160 -
DHA (imoll) - - - 100

Fg. 8 Effests of over-sapresslon of percalesse

resopter-gnmes (PPAR-y) oo activellen of PPAR.y sud

ehaslde (LPShladuced andesr focteoliogpall (NTP-B) estivetion i
busmes ifesy.R (BTH-2) calfa. HI-2 cells were transently transfected
with pSG3 plserid contrad (@) or pSOSHPPAR-y (D) using electropo-
ration &g descrited in (he Rietbeds section, Both randently wansfected
HK-Z cells were incubated in beratinocyle serum-free medis {I-SFM)
without supplemend byt coalsining different concentvations of eicos-
apenteencic acid (EPA) and docseahierseacic scid (DHA) fos 28 hours
MNuclear exiracis were prepared for messisement of PPAR-y ectivation
{A}). Both wrensiently transfected HEK-2 cells were protveated in K-SFM
without supplement bul contairing 100 pmolL. of EPA and DHA for 23
hours and then incubated for snother 1 hour in the presence or sbecnes
of 10 pg/ml. LPR Nuclear extsacts were prepared for measurement of
NF-xB activetion (B). Neclear extrects were pseayed using the Trane-
AM eazyme-aked immuspsorbent sseay (ELISA ) sysiem as described
in the Metboda section. Data represent the meass 4 SD of four ndepen-
dent experiments. * P « 005 v cosvesponding vehicle contral; P <
005 va pSGS plamid coatrol; ***P < 0001 va pSGS plamid control;
*P < G035 v corresponding LPS induction group; “F < D05 v pSGS
plasmid conatrol, OD is oplical density.
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RN )

¥4 Masuno H, Iwanami J, Kidani T, Sakayama K, Honda K
LA - Bisphenol a accelerates terminal differentiation of 3T3-L1 cells into adipocytes through

the phosphatidylinositol 3-kinase pathway

e Toxicol Sci. 2005 Apr;84(2):319-27. Epub 2005 Jan 19

FoyvJHEE:

1. 6284 ()Fvbh () =vA, () A, x) #0Ofh_Lipid staining in cell

2. WEBOEMEE () R, () @&%. () £FHR, ) €oftt_ K

3. EoREE () MR, G MR () @i, () 2o

4. BFEHE () 8o, () HYHIAL, TOM__cell culture

5. IREEE () g, () BE#. () WA, o @, () MiE

6. WREERE FEBFE (4,20, 40, 80 uM )

7. BIEINREBORE L RE

(20 uM )

8. BErrd () &R, () HAe#%, () BEH, () BE

9. BMNXHIIERERE~OBEL ()dY., L

10. RBROGBHEHMEICOWTTREBR TFov 775,
GLP (ZHEHL C)En, Wz Wi TOLP L) DRk DA %
HARTA L ~DMEYP ()LD A FTA 2 DE4FF v g

AR SCOOREEE
VAT = /)= ADBIBHARICEES T 500 E2F25 BRT, 3T3-L1 fifgd 6 HREJQLEL,
FEHL G triacylglycerol A5#800, 0il Red O-staining AR LSR8, 1ipoprotein lipase,
adipocye—specific fatty acid binding protein(aP2) mRNA 72 KON R OGNz, Z®
& &Y, 3T3-L1 MlEE BRI BT D LB E AT =V ABRE LT &
HIPE X5, PI 3-kinase @ inhibitor G 5 LY294002 |4, triacylglycerol accumulation
R LPL KUt aP2 mRNA BEBUZIW T BPAIC L DM E W2 REZRIZ Ty 7 LT,
Western block analysis inb, ER 7« /—/V APl 3-kinase. Akt kinase pathway
ZEUTYEMA L., triacylglycerol accumulation X2 LPL M (R aP2 mRNA FEHZ L7z b D & B
bihvsd, bz, EPEEWEIC L 5ELHAE, 8 DOELEEEWHEIL triacylglycerol
accumulation B R 7 = J —v A D 73-93% T, 4-nonyl phenol, 4-tert-octylphenol (Xig
BRI~ D Bt I T 5 LR o 7z,

WA B

Figure 1, 3, 4, 5, 6

Al A b :

FAEMBEZOFT— 413770, Bz,
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FIG. 1. Effect of BPA an the DNA end TG cortents and expression of LPL and aP2 mRNAs. (A and B) Following the hormonal induction of
gitierenualion, ¥ L1 ¢elly were weated fur sla days with BEA ol e indicated conconteationn, Colls wave hasvoszed snd soafeamsd brisfly at
0°C. The DNA and TG cantents in aliguots of e homogenate wese measured. Values given are the raean 2 8D for four plates. % < 0.01
(compared with the value obtined from the untreated cnltures). (C) Following the hormonal induction of differentiation, 3T3-L1 cells were
trested for slx days wilhout or with 80 uM BPA. Total RNA wes extracted from cells, RNA samples from wwo plales wers combined for each
treatment, Twenty g of KNA was oated 10 esch iafe, Bxpression of LEL and aB2 miidAs wos muslyaod by Hutbion W, Remve
denstiomerie units were detormined vsing the analysis sofiware. Values given for LPL mRNA are the mean = ST for four experiments. Values
givem for a2 mRNA are the mean 2 SD for seven experiments. 285 shows ethidium bromide-stained rRNA.
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FIL 8. Ettect of LY294002 on the DNA md TG contenis and expression of LPL and #P2 mRNAs, (A and B) Following the hormonal
induction of differentiation, ITI-L1 colls were twated fur sia days with BO M BPA in the presenve of LY 294002 at the Indlcated concentations.
Golla were hurveaied nnd sonicated birlcfly ax 0°C. The DNA apd TC contents in aliquols of tie lumyeine were meusured. Values given are the
mezn = 8D for four plates “p < 003; °p < 0.0) (compared with the value nhuined fmm tha mtrestied cultones). %p « 0.0% 9 = 0.01 (campared
with the value obtained from the cultures treated with BPA alone), (C) Total RNA way extenzied from colls, RNA samples from wo plates were
combined for each treatment. Tweaty yg of RNA was loaded o each lane. Expression of LPL and aP2 mRNAs was analyzed by Northern blot.
Relstlve densiwmetrie units were determined usiag the anatysls software. Values glven ars se mean + SD for thres experiments, 'p < 005" <
0.01 (compared with the value obtalned from the cultures treated with BPA alone). 288 shows ethidium bromide-stained rRNA,

c)
L %
oP? “ 4 ' .
BPA@O MY = + o o
Lvasde02(ud) 0 0 3 4 8§
aPa 1L¥i94802
{185l
[ ]
e 4 a
1
:E. 84 B = ]
=
f 49
b1
B
L2
& o

(A) {8)
Akt P D @R esm BB Powhedlt ~b e
B - -+ o+ WA = = 4
LY294802 bl + - + LY294002 == o+ bl +
.85 34
B 2.0 4

=
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R viative Densitonnetaic Lnits
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BPA - - W 7 BPA -+

V2002 - ok = ywaopr -~ o+ = +

FlG. 4. Effect of BPA on phosphorylaion of Akt Pollowing the hormonal induction of differentiation, 3T3-L.1 cells were treated for sia days
witheut or with 80 M BPA in the sbsence or prassnce of 8 pM LY204002. Thaproteins (10 pg of prowin/lana) in the coll lysates were scparated
by SDS-PAGE. Expression of Akt (A) and phospho-Alkt (B) was aaalyzed by Wester blot, Relasive donsitometric enits were determined using
the asalysis software. Vadues givea are the mean + ST for three experiments. °p < QN3 {enmpared with the value obtained from the cultures

weated with BPA alone).
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FI1G. 8. Bffect of BPA-related chessicale with diffzsant substitu-
ents at the contral carbon wom o3 the TO content aad exgression of
aP2 mRNA. (A) Strueciures of substituests ot the sentral gasbou atom
aud tha whola stoenee of BPS are shown. (BYFullowing the hormonsl
incucdon of differcntiaden, IT3-L1 colln wors trented for aix days
wiilfs 80 pM BPA-refaterichiemical Cells wana harvested and soncated
beiefly at 0°C. The DNA ond TO cunsienw bn aliguets of e homo-
genate nare mescured. No chemicaly caurad changes in tha NINA
conwent of he culivies (dat pot shuwn). Values given ass the mean &
8D for four platss. ®p < 001 (compared with the valug obisined
Fren e umrested cultared). p < .03 p = 0.0 fcomparsd with
tha value ebesined from de celiuess sreated wigh Bive alene). () Total
HNA was estiscted from calls. RNA ssmples from two plates wire
combined foc eech treutment. Twany pg of RNA was loaded to each
lana. Bxpregsion of aP2 mRNA was ansiyeed by Neethem Blot. 288
shuwy cthidium promdoe-ssloed RNA. The mpeesstate of Lo
indopendent oxperimants is shown. BPA, bigphensd A BPF, bisphenol
P, BPL, bisphenol 1, BPB, bisphenod 19; BPS, Wphenol §.
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o RRA-DM _u‘(:fiscn,,
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FiQ, 6. Elfect of BPA-telied chonicals with different sibstile-
aresat the phennlic hyrinonryl groups on the TG eontent and expresslon
of a3 mRINA. {A) Stiucires of iubstituents al the phenolic hydroryl
groups are shows. (B) Following the hormonol induction of differsa-
Gatin, 3T3-LE cells were treated Tor stk days with B3 uM BPA-related
chomigsl, Colls wers harvasted and sonicpted Twisfly st 0°C. The DNA
and XG conces in allquols of he kormogearde wese measired, No
chomisalg auused changss inthe DNA cowmenl of the cultnres {data not
showrn) Valites given are the measa 1 81 oy four plater. *p < B0}
{sompared with the value oltained fiom e untreatd culiwes), p <
0.05; °p < (40} (compansd with the value cbinived from the cultures
uped widi BPA plone). 1C) Tuid RNA way extrgcied from cells.
RNA aneplen feom twa plates were gombined for cash frosment.
Twenly pg of RNA s loaded to coch inne. Bxpression of alPZ miRNA
woa analyied by Nerther blot, 285 shows cifidium beomide~stained
FIANA. The representalive of wwo independent experimentt is shown.
BPA, bisphsao! A, DPA-DA, Lispenul A disvomw: BPA-DOR,
bigphan! A diglyeidy) ether; HPA-ROF, bispheno) A bls(chlorofor-
snute); BPA-DM, Vispticralt A dimatiecrylate; BPA-DAA, bluplenol
A Q.0-dusetie acid; BPA-DC, bisphenol A dicysnats.
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HYE K%
EF4 . MuX, Rider CV, Hwang GS, Hoy H, LeBlanc GA
#m SCE 4« Covert signal disruption: anti-ecdysteroidal activity of bisphenol A involves cross talk
between signaling pathways
H B Environ Toxicol Ch_em. 2005 Jan;24(1):146-52
Fx v JIEHE:
CxgAEY ()Zy b () oA () AL k) EOM_IYa
. REOEMESE () MWK, () ER, () AR, ) Eoft K
. EomEE () R, ) Rk () B, () Toff
CBREHE () &o, () HDRAL, FOM__KPTOEE
RS (0 BRCRRIR. () BEEH. () WA, () BEEEM. () file
. BBEEIRE MEBME (1 ppm - 20 ppm )
L BEINTCRBOEEERE
(9 ppm ; Intermolt duration)
o BlEr (o ARG, () HAER. () BEE. () SR
L RCRICEAERE~ORL (OB, kL
10. HMEROGEHEECDWCTREE T =v 775,
GLP (T ZEHL ( ), Wz F@wICPI TeLP IC#EL) otk F & -
HARTA L ~DHER ()T HA FTA L DEFF NGV 4
it LML : »
EFHEEY CORDWH S EUC L DBEA D =X LB, 25027 PATF A R
TFEEOAEB T o A, A7z /= A intermolt period 23E < L., WWEEME
EERETAT F— 7 VAT A FIEEPERO LN S, Zivd, endogeneous IR A
FToA4 FIEROETILED2bDOTR I VAT A FREEDT F A=A LT LD
DCTHD, EAT = /=) AL juvenoid FRAE U IEMZTHR TS 2 L7V D5, crustacean
juvenoid ®VE/ methyl farnesoate M ZHEH T 5, IV aDEHSE~OREL L TH
EA~OEENR D B A — 5 — L 0 —HHEOER L~V CORE—ISEEENBEI N, 2
XV, IV aBOBEEEYICK L, BEEENHY . TN VAT A B/ juveniod
HEREHEE T I EICL Db EBbnd, LALARs, BEEEETHR T IRENR
B CREBENIBEIVIIMCEL, TNRIIBERBRILNbOLEESRS
REER
Figure 1, Figure 3, Figure 5, Table 1.
FWmEO A b
BERSEABEEOHREICBRTOILOTIIRS, Blca A ML,

N O U b W

©
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Fig. 1. Intermalt duration between birth and the first molt of neonatal
daphnids edposed to concentrations of bisphenol A. Each data poimt
represents an individual daphnid. The data were fit to a two-segmented
line with associated 95% confidence intervals. Mean (= standard
deviation) performance of 10 unexposed {(control) daphnids is depicted
by the open square.

- 193 —



35

g

Intermolt Duration (hr)

BPA (mg/lL): © 9.0 9.0 9.0 8.0
20E (ug/l): O 0 30 100 300
Treatment

Fig. 3. Influence of 20-hydroxyecdysone (20E) exposure on delayed
molting caused by bisphenol A (BPA). Neonutal daphnids (<21 h old)
were individually exposed to 9.0 mg/L bisphenol A alone or in com-
bination with concentrations of 206, The duration of the first intermaolt
pertod was measured as described in the Methods. Data are presented
as mean and standard deviation {1 = 8). An asterisk indicaics a sig-
nificant difference from the control at p= 0.05 Gamalysis of variance,
Dunmnelt’s ¢ test).
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Fig. 5. Incidence of male-sex determination among offspring produced
by materpal daphnids oxposed to methyl (araesvate (MF), bisphenol
A (BPA), or combinations thereof. Maternal daphnids {7-10 per rreat-
ment} wore exposed to the chemicals, as indicated, through a complets
period of coeyile/embryo maturation. Resulling neonates were sexed
upon release from the maternal daphnids and the percentage broods
that contained male offspring were determined for each weatment,
The n denotes the number of times the experiment was repeated. Duta
are presented as the meen and standard error of the replicale exper-
iments. An asterisk denotes a significant ditlerence (p = 0.05, analysis
of variance following arcsin transformation} from untreated daphnids
and daphnids treated with MF alone (Student's ¢ test).
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Table 1. Susceptibility of varinnsly  aged embryos o .thc.
developmental toxicity of bisphenol A. Age denntes the lenpth of time
that ewbryos were allowed to develop in e broad chamber of
maternal organisms following transfer from the nvaries. Fmbryos were
removed at the designated time and allowed o eontinue development
ex vivo while expoesed 1o the mdicated concentration of bispheno! A,
The incidence of developmental abrovmalities was assessed upon
completion of development among the respective contryl emhryns
(=72 h). Fach trealment consisted of 19 to 36 embryos

Developmental

Embryo ape Bisphenol A abnormalitics
Experiment hy {mgsL) (%)
! 6.5 0 0
2.5 56
7 4.0 it} {y
10.0 33
3 8.0 0 0
5.0 17
10.0 21
4 ) 0 W 0
5.0 0
HLO g
5 18 0 0

20.0 34

caused by a mechanism of toxicily distinct from that respon-
sible for acute toxicity [26].
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mu., ZAEME UE) ofERIGHEZR LIz2S, 18.5 B Tidal U o B &S g 2187,
BPAIES BIZE D . RAR(VF /) A VIR RIE) a & RXRR(VF / A F X M) o @ mRNA FEH 1L
A 14.5 B & 18.5 B OMEHERR R OKMN, /MK, AFERR M U7, BSEREE (0. 02 ug/ke)
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D mRNA FEIR A M EE, 14.5 A OMEHERR IR O K. /MM RXR o @ mRNA 822 L < #m &
Wiz, ZOMRIE, BIEEE O BPA TEIXZ< Bid~ v ARV T, AR, RAR« , RXR ¢ mRNA
FHL % upregulate L, ZBEMEKEFHOFEBREZERENPETHZ L 2HBR L, £ LTER,
ZHIIERTOAEEEMNH & LT /A FMEBRIRER~O BPA OB ERMIC TS 52 L
B S, :
Fig. 1, 2, 3
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AhR, RAR & . RXR @ mRNA L~ )LZ84k % 38X T BPA D~ DB L MBS B~ B LB 6
MIZLES L LTWS, FEHIL, RREFuA FRVEVZREEIA~ATaF A v—%HRL
TEY ., BPAITEL K RRREBHDOVF /) A FMEBEEROPCEEZBLTF A FHRAEVZE
BENLEEBEEE2HELTCWHEEbRS ) ERTWS, £/, v RIBRIZB VT, BPA X
< #BIX XMEs (CYP1A1, CYP1A2, CYP1B1 4§) D mRNA L~V EfEa bo—L L, & LU THEM=T
A N FARE R LTV A ADR O mRNA LV A A 2 EABBRICa LTS, FL
T, EEHHT TBPA X< BT XMEs IO R bu U REfE»<EL L, ZOFRE LT R b
TR EREERBI M LELEN D LHRIL TV,
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Changes in expression levels of AhR mRNA in the cerebra (A and B), cerebebella (C and D),
and gonads (testes and ovarijes: E and F, respectively) of 14.5- (A, C, and E) and 18.5-dpe-
embryos (B, D, and F). Open and closed bars represent males and females, respectively. Each
value is the mean + SEM. ** and ***: P<0.01 and 0,001, respectively, vs each male vehicle
control. *, ** and ***: P<0.05, 0.01, and 0.001, respectively, vs each female vehicle control.
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Fig.2. Changes in expression levels of RARo mRNA in the cerebra (A and B), cerebebella (C and
D), and gonads (testes and ovaries: E and F, respectively) of 14.5- (A, C, and E) and 18.5-dpc-
embryos (B, D, and F). Open and closed bars represent males and females, respectively. Each
value is the mean + SEM. *, ** and ***: P<0.05, 0.01, and 0.001, respectively, vs each male
vehicle control. *, ** and ***: P<0.05, 0.01, and 0.001, respectively, vs each female vehicle

confrol,
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