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ARWEELSE (WhesBRERLEY) ORI A bay 28
f& (ERs) ¢ MEMEATI LOMBEELLFEELTHDM, PHIRBRIZH
TAHZRLOHECIERIXIZL A Fhho Tz, £, B8BE
MEEAWTIR ha& o OERHROPIRMEREIZST 5 ER
FHERMLEEDA, I VBICE-TEER NI MERE
®5 Y, CAY FHREHBOEES ERs MAD A =X 524 LTERRY
IHETAIEERE L. 22T, CA3 FOAANRZTHLHELEE

(DG X p A & CAS FEFMBIC L VEREhD U H T AICEEL,

17p-estradiol (E2) # L TF bisphenol A (BPA) B+ AMUTHD
CA3 EFHEIEANIRD spine density, NMDA ZEEORREB LTI F7 R
AT B 2 L RHED sprowting 128 SIETREEIC TR L,

Fig. 1 WMt ® (A) L& (B), #EFEEF (C)
s GNPWE. ¢ BENAE, Cou: BERZHM, DG GHRE.S: BEEM. ¢ BRR.
EC: MR KR

HC ;QH

Fig. 2 17,6-§srradiol kLK bisphenot A DHE
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<Methods>

AEE A I
9N Wistar 27 v FBASLO) L 0 2EFER WYL, 95% Oz+5%
CO; BEH ATHEF&EE K Gey's balanced salt solution (GBSS) HT
3 SR L. THMWERRL, A7 —VRBMERRICLIYVEP
BACEEL, =4 7aAFLH— (DTK 1500, ¥k EM) AVTEE
300 pm OEPEHE-ESMA EERLE. 27—V RSV A T@BAL
7= GBSS %L, AAZAKICL VK& LT, AT A L FICidElT]
OF (Z=¥F—8TSTRN) 2HAWE. ERLEATAAAFEAT 7
B (millipore) (Millicell-CM) LiZ##E L, ThiE#A 6 R7L— L
(Falcon) FICHS & TR ER T LA, 5% COy A ¥ ai-F—
(B7°C)T 12 AMIEE LLIEOERICER LA, SRROMMIE Hak's
balanced salt solution (HBSS) : minimal essential medium (MEM, Gibeo) :
donor horse serum (HS, ICN) = 1:2:1 IBSHE L L, d-glucose BEH 6.5
mg/ml W& L, antibiotics ML TRV, EREOFRAIT1IBIE
[ Ak s % ol
ﬁ%k%wtﬁ%mﬂﬁd%?wﬁb?%é

GBSS (g/)

NaCl 8.00, NaHCO; 0.35, KCI 0.40, KH,PO, 0.06, MgCly- 6H;0 0.10,

MgS0,-TH,C 0.1, NaHPO,+ 12H0 0.12, CaCl,-2H,0 0.185

HBSS (¢/1)

NaCl 7.0, NaHCOQ; 2.27, d-glucose 6.5, KCl 0.37, KH;PO,, MgCl,

0.098, MgSO4-7H20 0.14, Na2HPO4-12H20 0.286, CaCl2-2H20
0.22

/[

MEM d-glucose % 12.0 g/ M0
H5 FEEMELTHEMA
Antibiotics  penicillin G 50 units/ml, streptomycin 100 ug/ml

E2, BPA B

4 10 H BiZ E2 (Sigma) E71L BPA (7 5 1) % 1 nM SEet3Hitiz
WL 37°C T 24 Bl A o F = ~— b L

Dif 38

FlEEBmEEo0 kD, cabocyanin RS H T hH 5
1,1"-dioctadecyl-3,3,3°,3 -tetramethylindocarbocyanine  perchlorate  (Dil/Dil
CI18 (3)) (Fig: 3) AV THAEMIE YA L, Carbocyanin Z{LEHit
carbocyanin B2 ETHELEETH Y . MIAREA S hEO HEH
EFLTHREG > RHEET >EAKEDR THS. BBERDR
OHEEHMBAEI DIl R EHHiAL, 24 WML EOILREEM % By
THEHA LV —P—FEF AT A (u-radiance, BioRad) 2BV THAGSE
5, $fE{EHRE apical dendrite & basal dendrite ¢ proximal site O spine 3% 3
%L, spine density 28 H L 7.

HG CH, HC CH,

T govmoraed 1)
N* -
' GOy |
(GHy ),y {CH,
cH, CH,

Fig. 3 Dif DAL

FEREREEF

5% 10 BEOESBUAEY 2ml o PBS T 5 428 3 EGEL, 4%
paraformaldehyde (PFA) in 0.1 M phosphate buffer (PB) 30 4L & b BE
L7=. PBS T4, 0.3% TritonX-100 in PBS 60 #-30E 4TV, 10% HS in
PBS T overnight blocking %472 /=. Rabbit polyclonal I2G to the C-terminus
of NR1 (Upstate Biotechnology) (1:100 in PBS containing 10% Block Ace (X
BARIE) )T 8 BFMM ¥ a2~ L, PBS %%, fluoresceinlinked
anti-rabbit IgG (1:50 in PBS containing 10% Block Ace)T 4 Bl 1% =~
— ME, #HESQV—V—FEE VAT AEAWTHERERES.. DI Lo
e CRIAGICE 2 RA%, DISSEELAL, AL —Y—EE
VAT ARRVCTHESRERL. RXBREORMERLTO L5 1Z7o 1.
HEAAEAIT 10,000 pm? OFERAE S TG S ITEEMESAEL, &
HNEENPL Sy P YT FEELIEEHL, LK 4 GHIZoN
TR L ER HHTRE (averaged pixel intensity) & L7t.

TSQ #els
N-(6-methoxy-8-quinolyl)-p-toluenesulfonamide (TSQ) (¥ Zn®* Z# LT

21 TH L— b L, SEEOEEAHERRBER R 334 nm, YR A 385 nm
ThH 5. Wil Frederickson (1987) LOFEBICETFOEREEMAZ TIT-
Jo. 3% 12 H BICERYAE 2ml @ HBSS T 1 ki L. DIEORE
HFZRALv—LRTT> SmlOMeQH 27 7 o O ETicinz
FERTI1045MMAEB L%, 8 ml ¢ aceton T3 53R L, 8 ml @ PBS
TSI L IEESELE (I EREORSNICT 7oV EERELRE). TSQ
BiEE smNt, ERTSHHMAEL, PBS TSHT L IEENRE, F
7 oI LERERTUFEH O RV EICHIELE. hEKOA 2
— VI argus 50 (AR P =2 R) (Xenon lamp #8) & M.
7233, TSQ BEEmMEOREILERL TiTo7=. HXAFEOREILT
DEIEfFof. £ A=Y 7 b (Photoshop) {Adobe) % AT
stratum lucidom 12 2500 pm?® DEEAE 3 BFTG 3 R EMELRIEL,
BENBEN LAy 7 7F U FEELSETEHL, S5IC5-15THIC
DWT I U7l % 8 YE5RBE (averaged pixel intensity) & L7z, FHERlofF
A L'f’?ﬁ?ﬁ#ﬂ:lﬂ’!“@ LT .

Barbital buffer (g/1)

CH3COONa-3H20 19, barbital 29, (pH 10)

TSQ % (92 pM)

BoME & @7 EtOH 2 ml 2 TSQ 3.03 mg &ML, Zi% barbital

buffer 100 ml ¢THNZ B 2 & T 92 uM (IR L.

E]
]

Fig. 4 TSQ @ ¥t

TSQ 2 Zn' R M DR

B#EI12BEICHEBEUARZ 2mi @ HBSS T1 ki L. LUEORE
BHZTAy—~1LHNTIT>7. 10 pM, 100 pM, 1 mM &
1,5-diphenylthiocarbazone (dithizone) wooi E W
N,N,N" N’-tetrakis(2-pyridyl-methyl)ethylenediamine (TPEN) ¥&ik% S ml, 7
varPoETim:, BERT30 SMABLLE, TSQ R tifTort.

WG



» dithizone ¥5¥#%
FARF MeOH THEE L /.
« TPEN &k
dimethyl sulfoxide (DMSO) (24 Y 50 mM X b » 7 2% L, HBSS
THERLUTERALE.

<Results>

1-1. 17B-estradiol 35 X TR bispehenol A ¢ CA3 F¥EHIRY spine density ¢Z 33
LiER
spine FLEHREE Eic T AR E LTHEETIREROMEY T
0.04-2 pm EED head & 0.12 pm & stem L VR SN TR Y, BEOE
B E D FAF 3w 7 ICEemBBE L, 7 AEEP LTP, LID
EVio MEESEFN BB TEELREVEESL LTINS, FITC,
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Fig. & 17-estradiol and bisphenol A |
apical dendrites of CA3 pyramidal neurons
The number of Dillabelsd spines of fhe pyramidal neurons in cultured
hippocampal siices were counted afler the 24 hr-expasure to E2 (1 nM) and
BPA (1 nM). These compounds specifically increasad the spine density of
apical dendrites of CA3 pyramidal neurons. (* p<0.05, ** p<0.01 vs. control,
N=8-16 Dunnat's tasty

o the spine density of the

cont

CA1

CA3 §

10 pm

i_'-'i_g: 6 T:'}_’pfc?f morphotogy of the apical dendrites of CA3 and CA1.

CA1 ¥, CA3 ¥ apical dendrite, basal dendrite ¢ spine density I=%f¥ 3
E2 BLUFBPA DIEAEER L LERN L. W¥Y (1nM, 24 h) o X
B CA3 B $E{E BN apical dendrite ¢ spine density iEIREIA > B iz
L7 (Fig. 5). CAl %, CA3 B apical dendrite 7 fiBI72 spine % Fig, 6
AT

1-2. 17B-estradiol 33 K TF bisphenol A O NMDA ZEERBICH+ S /EH

NMDA ZFEEKIZ N7 I TR ST 528 EThE 0, &
. CA3 BF0D striatum lucidum {28k NMDA ZBEEMNIFF AL FREBELTW
RN ERFEENS. T IT, NMDA TEED A o o kL
A L v 3L A NRI subunit {25804 A v s L Ui & b Dil i
@ 2 B E AT, CA3 BFO NMDA SEMGRBICHT S B2, BPA
DIERIZ 2V THER L~

FigTB iIZamd i, 3 b a— 8Tk NMDAR] DORBiLETOH
MR CEASH, CaAl BB Tho bl Y HAnERXR
7=. E2 (1 nM, 24 hr) |3 CA3 F 0 NMDAR| DR HEIC LA X7
(152% of control, Fig. 7TA and B). CAl BB LU DG ICRBWCHLFER L&
BEE SN CAS BILHE L TZOELL TN Tho. S00HE
& DIl (2 &5 ZEREASITV CAl BFOMAMM L CA3 EFSEEMI apical
dendrite 123347 5 NMDAR!I OBEREBRJ LI L -5, E2 IXBEMC CA3
BFUEMRAEAR apical dendrite {2 NMDARI #3558 L7~ = L 2 RER L 7= (Fig.
7C). BPA ALE (1 oM, 24 hn) (2L > Th, RED NMDAR] ORE LA 53
BB XN (Fig 5A).

A 250{
i T
i ‘ |
gm H | ’
| i
° cort :?JBPA

cont E2

CA1

10 pm

Fig. 7 17p-astradiol and bisphenol A induced the expression of NMDA receptor
in CA3 pyramidal neurons

The expression of NR1 in control slices and slices exposed to E2 (1 nM, 24hr) and
BPA (1 nM, 24hr) was examined by immunostaining with NR1 specific polyclonal
antibody:

A: These compounds significantly increased the expression of NR1 in CA3.

B: Typical fluorescent images of centrol slices and the siices exposed to E2.

G: E2 inducad NR1 in the apical dendrites of CA3,

(™ p<0.05, **: p<0.01 vs, control, N=4, Dunnet’s tast.)
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1-3. 178-estradiol 33 X TR bisphenol A DE A

L% 7 B B LU BPA D7 A ic T A ERICOWTHRNL
TafM, DI THETT T ABMICER L, BREEERC T A
W OMEH oW T B RS L. dERas O 7 -0 2ot BER
150 pM Th 3O L, BREERED T 72Nz EmRED Zn”
BEATHAEIDM). FIT, Il L — b5 UVRIRICEDE
¥HEHBTDH In® FL—F—, TSQ Fig. 4) AV TEREERHIZBT
BEREMERA DA REERREST L, B EBMEHIO sprouting 23T 5
E2 35 LT BPA OFEHIZ DV CHBHRIN L7,

1-3-1. TSQ D EEfAE R ORERY

AR LBV I L—F — T 5 dithizone, TPEN iz & ¥, PITEME
D InttEw Ry LB TSQ e %7\, TSQ @ Zn™ HRERREEL
7=. Dithizone (1 mM), TPEN (1 mM) {Z 1 b TSQ ®IciEEHE L (Fig
8). MdRMALEE O MR Y TSQ ek bbb TRT.

cont

| —
Q 256 500 pm

Fig. 8 T$Q amited fluorescence by binding to Zn™ in stratum lucidum o1
CA3 and hilug of DG .
Treatment of slices with dithizone {1 mM) and TPEN (1 mM), another strong
Zn?* chelators, completely abolished the TSQ fluorescence. Typical imagas
of the slices exposed to thase compounds are also shown.

1-3-2. TSQ DE BRI ORER

A ERE R BN E 2 1Rk L CERRHE T TS S i s Y A
LT, TSQ HAMNTERAERKIIREL TWENE I NI 20 TE
2 L72, control B THRE S BRI ER R TSQ MK DG MIRTIA T
FLE B M4 L7s (Fig 9A and B), DG BIERAS CA3 BFSEEMRED A 17,
WHBIC % LW SRR B F X420 2 & & NeuroTrace #0YE Nissl B+, (Fig.
9C), PI £ (data not shown) {2 L ¥ REER L 7.

1-3-3. E2 38 L IR BPA O F LRIz x4 5 1ER
E2 3 LU BPA OB RS RO T 2 ER 23 L, F3E® (1nM,
24hr) T ERBGERRICHRNS TSQ B2 HEICHEE L (Fig 10),

<Discussion>

L BIcE EERHE—CAS $EMN o 7 R D% b RIS D
E2 B8 LU BPA DIEA R L7, MEHEL 1 nM OEE T CA3 F#EH
3 apical dendrite @2 spine density # B E - >fEERHICHENE®. R
U EBRAE T CREML sratum lucidum %3 Tr CA3 BF i NMDA % 5{F
OEBREPFEHLE. T, I F7RAHETHHE LBHEREICHT D
S OERRZRITT 570, TSQ I & v SEES Y 0B LEEEE
EWHE{LT 5 RERMST L. TSQ %34k dithizone, TPEN AT IS U8
DG GIERic L D WL U2 L 2vh stratum Tucidum EE S h i8IS
FBHEREED In T X L— b Lk TSQ R LTS RS,
E2 3 L (R BPA i stratum lucidom ¢ TSQ #0CHEAHEICHM L. =

OFERIIARE S E LR O sprouting ZRE L Z L EFRLTWAS.

BPA @ ERs Z#19 5 affinity iZ E2 O 1/1000 T3, “hE TOBE
TE2, BPA OIERBBEMFITE L~ 2 Lk, MEHOER Y —
A% ERs Tid 2 AIHeE M RS L T 5, TSQ HIEOHEINAE DG hilus
BOTHLBREENED LD, WSO Z—7 v b8 DG Bl <
HOMEMLEZLLNLD. adult v MCBWTIH E2 219 CAI O
spine density SHIIIT S LWV S HEN L. SEIOFERTE2 L CAl ¥

& anine dencitv (ST BB E B 2 Ao EEEEBO T -~ T R? /9

biding protein ¢ E2 {233 5 affinity 2% adult X ¥ b % < i+ o E2 @&
FEFCEIFI LR TNE L, SEERICHVEORIILE O H

140
> 120 -
&
§ 100
1w
% -
60 -
H ~
I @ |
5 I
£ 0
]
B cant DG

o 258 500 pm

—re

0 256 500 ym
Fig. 9 Zn**-T5Q Huor in of CA3 was located in the
mossy filer terminals

A Region-specific Zn**-TSQ fluorescence disappeared in the slices cuitured
without DG.

B: Typical fluorescent images of the slices cultured without DG.

C: Dissection of DG had no affact en the survival of CA3 pyramidal neurcns as
shown by Fluorescent Niss| stain,

{** p<0.01 vs. controt, N=8, Dunnet's test.}

0 256 500 pm

Fl%. 10 17f-estradiol and bisph

{ A increased fhe region-specific
Zn"'-TSQ fluorescence.

£2 (1 nM) and BPA {1 nM} significanlly increased Zn**-TSQ fiucrescsnce in
stratum lucidum of CAZ and hilus of DG,  Typicat images of the slices exposed

in thaea ramnniinAds ara alen sheowrs



5w FLOERLECL, BECERLEMEIELAY 2880
TWRWIEERELGhEL L, SEOKEEGORMBERIZBT S
{ER LR T 5. £ETRABORMREEEL adult TIE=A fed Bl
CEDBEREEN PR B LA RIETAHRENRSEL LS,

2. REIEALEREE L U7 e AN RO MEEHRE L B e

<Introduction> .

1 Ti= A by B L RE0RERHELESRMME—CAS SFHEa
T AR LSRR TR S B T REEMR S, Y
FRiL invivo FRBT AR NERETATHIE, VY THR*EEHR
LT3, HEEPOMBRENAE, SOREICLERD Y —4
FRIUVAD=ZZLAOAERAE - MR NIERECHE. BERD
AHEARBEIEAERCESRSILS, TI0, BEOBBRBENERE
NieE®T v POWREERMIR, BLUT B AHEMIE (F05E
{FHIAE) OBAEEREZA LS, TROOEENEMRBEETERSN
TEHRRERY S R & M43 TR 3 Z W L 9 E2, BPAD I F 7 R
WR AT A IERIC S THRM L.

<Methods>

NG R D 2
3 BH Wistar RZ o b EACGRFRELE ., ISR L, 95% 0:+5%
COy BE&M R THTI&H 7K GBSS P TEBEALMH LA, S5iciE

EXHESEETRL, 72 AR UERRE S EEICEH L & (Fig 11).

A % A A THEEL, 0.25% trypsin (Difeo), 0.01% deoxyribonuclease 1
(Sigma), 0.5% glucose #EHY 3 PBS 2.Im! AT 37°C 30 S DB
BETo7=. HMiE (ICN biomedical) 1 ml ZF0 L%, 1200 pm T
SRS L E@ERELE. AR EFUEER?2 ml THEZL, N

350 um DT F AF » FMTF o FCEEC Ly T 4 v LEMREEEEL .

2EOF AR Q5um ) TEIELABRRERELEE, Hohld
poly-L-lysine T3—F .1 22 L1 48 707 L— b (Costar) {Z 50,000 cells/cm?
OEETHRE L. ERIEIEE L 0 24 BAHT L-glutamine 73 pg/ml 35
L T® 2% B-27 suppliment (Life Technologies)® &1 2 Neurobasal (Life
Technologies):astrocyte —conditicned medium (ACM)=1:1 & B>, Ll iz
ACM F#EERWVEIMBK® Neurobasal 12 cytosing p-D-arabino-furanoside
(AraC) (Sigma)Z 2 pM D)8 THlM L TERA LX.

-G

i 3 BB

ACM % .

3 B Wistar R7 v b Lo RIGEHERE L, EELFROFETH
B MRELT, 75 mlIER T 5 A3 (Costar) I 1,500,000 cellsom? DL
THIAMEEE L. 24 MBS RL, RETRBCERTZZ oY
BLLBES L IE7 R bt oA MEASOMBRERM L, SHIZTA
Fetd PBEEERCR AT LR LTI 3 AMER L EREiE
Z02umBED T 4 F —TIRIB L ACM 218/, 7248, BB glucose
30 mM, glutamine 2 mM 2 8%F LI E-MEM (=2 A4) : FBS=9:1 & A\
f-.

E2, BP4 #81

% 7 A EIC E2 £713 BPA S Lot 38R L 37°C T 24 BER - >
Fart—-hLi,

FMI-43 35S
N-(3-triethylammoniumpropyl}-4- (4 (dibutylamino)styryl)pyridinium

dibromide (FM1-43) (Molecular Probe) (Fig. 12) X3+ Aam = B4
A bP=YRE MRV AENERERTIAET, LT
AERRETIZIEHDICELBNBERTVWS, K% 8 B BICHEHERY HBSS
g2mlicBHAL | IEREL L%, & 52 FM1-4320uM B ETKC1 40
ml EE5F TS HBSS 02 ml #I0% 2 HHELEL, HBSS T 1 £,
B-cyclodextrin sulfobutyl ether 7 (ADVASEP-7) (CyDex) | mM %S¢ HBSS
T 1 SyMIE L, TTX 1 pM &&ie HBSS 7 37°CH0 4584 o F os—
b, EESL—PF—FREF AT A (p-radiance, BioRad) VT A A
— VSR ol B BN ERDD FMI4A3 IZAET IRV D

D5, KCL40 ml ~DIREIZ L 0 AT 5 b D2 HEER 7 72 LHET L,

KC1 Ehnai & Bhng OBt 2 0l g8 2 7 + (Photoshop, Adobe) %AV
THAL, ThiBbgrEngdbtit. | Bioo% 8-16 BF {8
R L, RO B A Oy B L. 1 B h 0 o

RN T REERE L, .

Flg. 12 FM1-42 D&

[ F
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Fig. 13 Effects of 17f-astradiol on the synptogenesis and the survivai

of the hippocampal neurons.

The numbers of FM1-43-labeled synaptic contacts and the number of

surviving cells were counted after the 24 hr-expasure to E2.

A Typical images of FM1-43-aboled neurons of mixed neuron culture {left:
controk group, right: the group exposed to E2 (1 pM) ).

B: E2 significantly increased the number of synaptic contacts in mixed
neuron culture and Ammon's homn culture. Tha effact was stronger in
mixed neuren culture than in Ammon's horn culture.

GC: E2 did not affect the number of surviving cells in the three types of
cultures.

(*: p<0.05, **: p<0.01 vs. control, N=8-16, Dunnat's test.)
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Fig. 14 Effacts of bispf { A on the synptog is and the sarvival of

the hippocampal natrons.

The numbers of FM1-43-abeled synaplic contacts and the number of

surviving cells were counted after the 24 hr-exposure to E2.

A BPA tended o increase the number of synaptic contacts in mixed neuron
culture and Ammont's horn cultura,

B; E2 did not affect tha numbar of survivina calls in three cullures.



<Results and discussion>

MK EIRRAE, 7T AR (SEAIE) OIRSHEE (mixed
neuron culture) 12U NT, E2 1, 10 pM 24 BERTRERIC X W o 7 AR
HEICRESNI. 7T AMEMIan o+ 7 AMHa L IRE S hioh
{ERIL IpM TOABESh, BREEEL D LHVVERATH . HHRE
BROtan o F 7 ARRCN L TR G ER®TE 2257 (Fig. 13B).
ZOERBREMICR VT, E2 RS ERM, AR, S5kEBHm
OETFHREITILT S BB E 5 2 A d o i (Fig 13C). iIREHEH#D control
Bf, E2 IpM 1% 5880 MBI A2 FM1-43 te@ 8% Fig. 12A I0RT. B0
KB % BPAICOWT HIT 272 & Z5(1, 10 pM 24 BREAE), 1 pM @ BPA
RESIERMIRO T 7 ARR L RIET 2 8MARD L (Fig 14A).
ZORBEGTETFMEBUICIIREE Y 5 2 2207 (Fig. 14B) . E2 & BPA
REEEBIIBWTUFFABRIEEDFRICEH LM gL —
HBLEERPHTEY, COXBRRAEMOF—F v b, ERAAH=X
LAOBRICATTHB I ERTENE, Fi, B2 ARSI %EN
EREWTbo b bR, HEMRTHGCERSRESH, WREERM
BT EAVREEN 2okt v) SEOERIIEEEEDRED

T AEBMRER TR ME I R TSRS R T ALOTHS.

foiEl, ZOERRIEEITAT A bat 4 FEERIIRBBEO-H, 7

AbrYA FORELSOLIATETERVOTESECEBEL Licv,

BPA HiREITHME, SEHERCH LTI 7T ARRIBEDERETL
T8, o 0ERBKRENLDOTHEE LiIFA2E0ERMNIVLETHD.
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$£2o8 72 OYA RO Lglutamate O RABEHICHTBLA bOF > BET
FOEEMECIER
ERAIE
R 21 EBE7 A OV b0 r-glutamate LD AEEIZHT S
IR Oy BT DEEMEDER
22 LA MO BLIUEOEEMAOERZY A hOY bO
EFIIHT SRR
2-3 TR MO¥ LD vglutamate O AHBEEFEAND
LA MO ZEEKROHEE
2-4 TAROF LS Lglutamate BROAAEEZEAD

L-glutamate transporter D&
Y =
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<FA P> ZZ oYU RUEZOBRGHEOKRMEL T 2 o8- Mo 2EH
<HIRERD> HUBHAPRBLHEE (L% - EVEXRSEREENER - RBIE 2 K)
<K&> BI99SITS )| &R
<B#>
Ra R, %ﬁf—tﬂF:’.:!b‘bj‘%Wﬁ?ﬁ?ﬁﬁL%E’\@ﬂ%EﬁWﬂﬂﬁﬁ‘é?ﬁGlﬁiﬂfi%%%ﬁéﬁbf“ﬁ‘ﬂﬁgﬁ
DERINTNS, ASWEISEOHRIZIZTZ ~ Oy RERERTHONRE<SBEEL TS
D, TAMOF RN SIS E D PREEIZN T DEROBBANEA TN DS, FE, FU
THEO—DTHBT A Ot~ bt RO RE 2 —BICF T35 OB <. MR
DR DR IR I b - TWEIENRENMIBDDDHS, Lnl., BEET
FAPOYA M RIS RSB OERICEE UMb Thwinly, &2 TREFSE
T, BRYZMOY A1 bD rglutamate (L-glv) BORABEE, BLUSBEHICHT S
17B-estradiol (E2). 17a-ethynylestradiol (EE). diethylstilbestrol (DES). prnonylphenol (PNP).
bisphenol A (BPA). 17arestradiol (170) DIEBE& LI~
<HiE>
D rgla BUDABEEIZ K 2R  BBTHEIRIC 2 - FeAMREERT A bav o b &{LEWT 24
IEMLER L, FEHIIZ Lglu & 100 uM DEEE TEML . MiRa5 Lglu IR ERRFASICRIE L 7,
7 Lacatate dehydrogenase (LDH) release + MTT reduction BEFEE, N hF2 1
REIZLVMROEFEER L. ERs A% 101182.780 (ICD H#&ETFH 3 it Na* free
FHT Lglu MORABICHT 2 B2 DIEA 2B L7,
@ HBHEMEICT B/ BIBE 3 HEIC(LEYT 24 FFRIALEE, 4 HEIZ BrdU 10 pM T 24
RREILEE L. 1 BrdU e 7o 7o,
<#HR>
@ E2. EE. DES iZ 1glu BORABEREZABKENICAE L. thOLEmifgsgss Rz
SRBO Tz, DN, HIREELHBORBRIME T o Thans &% LDH release. MTT
reduction. EFMREREICL DR L, E2 10X 5 vglu DB AZIEE T CI L D5E
FITHMH =17, Na* free RIET L-glu transporter Z (k85 & B2 DERITIESITEE L=,
@ E2 £ EE i BrdU BUMEOSHEEZ RS EHERER LN, boLaYid SEEE
BES ok,
<EE>
ABIFEICL D E2, EE. DES 28 7X hOH4 ko Lglu BUDRABIERERET B 2 &, Fi~.
TDANZZXALELT ERs 2L 7= L'glu transporter DAHEANEH S = EAER I N, BE
FTTA OS> IZ&% Lglu transporter DRENZDWTIIREL L, HEOEREE2 5
ND. FERIEEDOKRITIE control BED BrdU B4 &5 Bt 10%ITH72 T, SESMOERD
BREPH#ETH =& BINS,

‘B\{g



