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AERETZX bOF L0, Tamoxifen TOTX bAA L
+ 7 7 —lE (%3 % Hydroxylapatite %O 5L

—Ft B

ARMTX A5 -, tamoxifen OFELETTIX FAS - LETH— (ER) OEEE
BT 2EHMELT, ER 024 (A +IELRED OB %R M7, exchange
assay (& hydroxylapatite (HAP) % & dextran coated charcoal (DCC) i D fE
T4\, &7, enzyme immunoassay (EIA) Z(CdkFaBRFdMAL .

1. 9 FFEHM4 F/LIC InM FEEHE 17 f-estradiol 25N 5&, LA ER &
Mt HAP £T96.3%, DCCATT75.5%% RL7H, 10 M JEiZE:H 17 f-estradiol
ERMTDE, B4248.3%E6.0%THho7-.

2. 100 nM 3E#Z:4 tamoxifen ZFMT 3 &, H#uf ER #H®=(E HAP % T 100 %,
DCC:%:T80.1% %R L7=H, 104M JEEEH tamoxifen DFEMTIE, §462.5%&£6.3%
#xRL7. )

3. EIA A TIEAMORESE, BRECLZIHEELEL, 10050518 ER BHEERL1-.

DE&Y, HAP ZHh DCCEE L TREF A SH ER RHEEZ RYCEABELMT
Hotz. HAP (& EIA ZEDRBICHEWTE, #EE ER OHEREEZBRIHTBAT,
KRLEAVLETY—DiFEHEEZXITLOIRBRLTOEW S, SHIITFECHEECE
FENINELBRDNS. (WEFN634E 2 A25 HERA)

Evaluation of the Hydroxylapatite Method for the Estrogen Receptor
Assay Effect of Endogenous Estrogen and Tamoxifen

Satoshi Ipponsugi

The concentration of occupied and unoccupied estrogen receptor (ER) sites
in rat uterine cytosol was measured in the presence of 17 8-estradiol or tamoxifen.
Exchange assays were performed by hydroxylapatite (HAP) and dextran coated
charcoal (DCC) methods. The ER values measured by the HAP and DCC methods
were then compared and the detection rate of occupied ER was evaluated. The
data of ER concentration measured by the enzyme immunoassay (EIA) were
shown.

1. When 1nM 17 B-estradiol was added to rat uterine cytosol, the detection
rate of occupied ER by the HAP method was shown to be 96.3 % and that by
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the DCC method was 75.5%. In the presence of an additional 10 uM of 178-
estradiol, they were 78.3 % and 6.0 %, respectively.

2. When 100 nM tamoxifen was added, the detection rate of occupied ER by
the HAP method was shown to be 100 % and that by the DCC method was 80.1%.
In the presence of an additional 10 M of tamoxifen, they were 62.5% and 6.3 %,
respectively.

3. The detection rate of occupied ER by the EIA method was shown to be
100% without and with the addition of various concentrations of 17 8-estradiol
or tamoxifen.

Consequently, the HAP method clearly showed a higher detection rate of
occupied ER than the DCC method. Following comparison of the HAP method
with the EIA method, no conclusion could be presently made as to which
method is better, since the two methods employ different theories in the detection

CGRl14 35 1988)
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BUEFIB O N WRES RO E L THW
bhtwas=zxbryrvr+7 %~ (ER) i1
DTEETH DL, —fFcfThbh T\ % radio-
receptor assay 2 X % ER i€ T HRE IR
L0k, ARE=A e 2 VG IR TR
WIEGHLE ER oA TH H, ER OeiEATM
CHBLE + 3R SHED OfEik I TE /v, %
fei= A b v VRE Tc b b tamoxifen #
ETEBWTHLABETHS. COXSBET
CRIT B G ED ER OB R LT LEN
b5, I THELILE ER ARETTREE Sh
% hydroxylapatite (HAP) #: o ZE{fijiz >\
¢, dextran coated charcoal (DCC) ¥k X
N enzyme immunoassay (EIA) g% 4 B\,
R 21T - 7.

& LTHZ

D # &

7 mom R A RRER T I R L 7 20~30 JE I
o Wistar %5 » FFEE, b FEEESE A
Wi, Shb oM, SelkvkE
LyA b YA fEBE ANy 7 7 — TIIR % PEE R
RLIcth, BEHICREER CHEL, —70°C

THAEREL 7. -

2) #4 bV AfEEL

BRI, XBT 0~4°C Tfibh, v b F
= bV AERNT —EC 10~15 L0 #Hifk
ERA L. BERE I NI REERT
HETCmPL, #ik1lg%4ch 4ml o TEDG
@y (10 mM Tris HCl, 1.5 mM EDTA,
0.5mM DTT, 10% (v/v) glycerol pH 7.4)
%% T, Polytron PT 10 A2 54 #—
IhrESFARN LI, ZOLEE &1 vk
61ty L I0PHEDOFECF1 X% 10 B
FRT3EfT»7. 2T 800xg T 154D

JEEfTV FEAEIRL T, 2k 105000% g T

60 HfEEIRL, —OLREx® 1 Py LT
(Fig. D).

3) hydroxylapatite #:

hYdroxylapatite (Bio-Rad # DNA Grade
Bio-Gel HTP) # TP #£#&¥% (50 mM Tirs
HCI, 10 mM KH,PO,, pH 7.2) T3 [Egk&EL
€, hydroxylapatite + TP &K D% 0.7
L, HTP &K s Lic.P 1 bV
200 pl = HTP B ¥ ¥ 250pl %0 2T 4°C 30
S SOG & & (10 2 ke T # 2 1T 8B#E),
800x g T2 4 mkL, VvE7 &~ EANK
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all procedures were performed at 0—4°C EXIht-HTP ~v ., & EIRL
specimen to. DWTZ DRV » MR KE

B 1nM [2, 4, 6, 7, 16, 17-3H]-

pulverize tradiol ([*H]-estradiol) (168
TEDG buffer (10 mM Tris HCl, 1.5mM EpTa, Coiradiol (LPHI-estradiol)

/ 0.5 mM DTT, 10% glycerol, pH 7.4) Ci/mmol: Ammersham #) %

homogenize Mz ER 5 &h o ik kb

7z. % fz, 1nM [*H]-estradiol

cenltrifuge at 800xg for 15 min & 1000 nM FE{EEEE 17 B—estradiol

1‘1 ' supernatant (Sigma #) % hnz T FEEERAE
pellet AL . R .

- |————TEDG bufter REERDE. 7ok, Figure 2

centrifuge at 800xg for 15 min : AT X 51 3R ER o

T 4°C 1685, ER D2 {5440

Suﬂernatant iz GHELE +3E HHLED ORIEX

——all the supernatants were combined — 30°C 2 BRI KIELHT T -

fo. BURK T #, HTP <uv .,
F % TEDT 80 #£# % (10 mM
cytosol fraction from the supernatant Tris HCl, 1mM EDTA, 0.5mM
DTT, 1% Tween 80 pH 7.4)
T2 PEEHE LIH =52/ -1

centrifuge at 105000 x g for 60 min

Fig. 1. Cytosol preparation

cytosol 200 p¢

|

’ﬁ@HAP slurry 250 pg
incubate for 30 min at 4°C

centrifuge at 800xg for 2 min

pellets

—— 1nM [®HJ-estradiol with and without
a 1000-fold excess of 17 B-estradiol

! |
mcubate for 16 hrs at 4°C incubate for 2hrs at 30°C

(unoccupied ER) (total |ER)
I :

centrifuge at 800xg for 2 min

pellets were washed twice with TEDT 80 buffer
' (10mM Tris HCl, 1mM EDTA, 0.5mM DTT, 1% Tween 80, pH 7.4)
centrifuge at 800xg for 2min

pellets were extracted for 12hrs at room temperature
with 2.0ml absolute ethanol
centrifuge at 1600xg for 2min

1.0ml aliquot of supernatant was counted for radioactivity
in 7.0 ml scintillation (4.0g PPO and 0.5g POPOP
made up to 1 liter with toluene)

Fig. 2. HAP method
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2ml €, #lSEERT T2 RHUET -
to. DWTZoLE 1ml #EIRL, Fr=v
RvvFr—x— Tml ik, - OHEE
REL 7= (Fig. 2).

4) dextran coated charcoal p:

W4 b v 200 pl Wi KEE 1M [PH]-
estradiol *fnx, £KEEOMMA 1T -7
#7-, 1nM [*H]-estradiol & 100 nM JE£Ez;
17 B-estradiol # iz CIRFFRAIHKS & & O Rl

&t (145 35 1988)

fT o7, 7ok, Figure 3123 X 51CIdES
#MF ER o 4°C 16, a3 (s
W+ JE SR ofiEE 30°C 1 KR © G
ZMHTTITote. RIGKTHR O 1 F /Al
500 pl dextran coated charcoal ¥ (0.25 %
charcoal, 0.025 % dextran in 10 mM Tris
HCL, pH 8.0) % jnx, #r gL T 4°C
30 HRIEHE L 7o, 2T 1600 x g 15 &
{7\, kg 500 pl #EUNL T Bray o2

cytosol 200 u¢ .
1nM [3HJ-estradiol with and without
a 1000-fold excess of 17 B-estradiol

|
incubate for 2 hrs at 30°C
(total ER)

|
incubate for 16 hrs at 4°C
(unoccupied ER)

l

'/——‘— DCC suspension 500 u

incubate for 30 min at 4°C
centrifuge at 2000xg for 15min

500 x4 aliquot of supernatant was counted for radioactivity
in 7.0ml Bray’s solution

Fig. 3. DCC method

cytosol or ER control 100 ¢
specimen diluent 100 ¢

1 |
|

anti-ER coated bead

incubate for 18hrs at 4°C

ER standard 200 p¢

bead was washed twice with 4—6ml distilled H,0O
ER monoclonal antibody conjugated with peroxidase 200u¢
incubate for 1hr at 37°C
bead was washed twice with 4—6ml distilled H,O
OPD substrate solution 300 u¢
incubate for 30 min at room temperature
1N H,SO4 1.0ml

0.D. at 492nm was measured

Fig. 4. EIA method

*4v R YVFU— K- 7ml %
Mz, o0 BEEEY BIEL
(Fig. 3).

5) enzyme immunoassay

24 FEy MBI ER-EIA %,
FEAWTER WEET 7. &
i fvic 41 bV, HAP
®E R I ODCC % &L AL TEDG
R T R Shic box A
7z, B duplicate T {F\>,
ERC & W ER 2 FR XD
BE1L, oL TEDG f#
B T FRE [T -7 LDl
Figure 4 \</RL 7= % » +DFE
ICHET TAT » 7.

6) EAER

HEEEEE, 280nm & 260nm
DERIEBIURA W 1 BGEE T
T\w,? ZEAREY R L £ 1.0
mg/ml A5 2.0 mg/mIZ {8 L
7 #%, coomasie brilliant blue
G-250 % FIA U/ Bio-Rad #:#L
Protein Standard Assay Kit %
A, E#EER L L T bovine
serum albumin & H\TFT - 7.

s 3

1D ER WIEFH I T2 il
BB DRE

1. hydroxylapatite

HAP o RIGRfE 25 ER flic
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RIETEEY B35 o, BE4LME4°C L
30°C @B\ C, RIEHRHEAZ 12248416
264 I BE L, HADLMTFTOER
TUTE i A FLEHRET L 7e.

HAP 3Rz B\ T 4°C £ F Tk, 285fT
ER fHiZ 121X FHICEL, 648 TRET
Hote. —H, 30°C LT Tix 4°C &4 T X
b ER fEXE <, 1B CBRC K &AL EUTE
oL SRR FTREL RN BOR
(Fig. 5).

¥, HAKRE 1meg/mlic §i% X hie bo-
vine serum albumin ;i TEDG #Z i 200 pl
A b DRI AT, FEERAE
AEAD ER JIERC RIFTHE > BEL
A5, 20nM [*HJ-estradiol ¥sjinky o Fgtigm:
1112.84dpm L{EfEARL, 1ZEAE BB
Db ich T,

. HAP
< 150
2
g
8 100 4c
L]
<
©
E 50
h) 30°C
o
w
ob—r
12 47 87 16 322 o
INCUBATION TIME (hr)
DCC
200

//‘\4-c

ER (fmol/me protein)

12 4 8 % %
" INCUBATION TIME (hr)

Fig. 5. Effect of incubation time on ER con-
centration. ER assays were carried out
by HAP and DCC methods at 4°C (@)
and 30°C (W) from cytosol of rat uterus.
All assays were performed 4-point bind-
ing methods by scatchard analysis.
Each point is the mean of triplicate
determination.

2. DCC

DCC #:o sk ER fEic Rug+ 84
B35 oo, EESLMA4°C £ 30°C It B \»
T, RIGHEEZ 124816+ 32« 64 Bl
CREL, &4 D&MHT T ER HIEHA g
L.

ER flix 4°C & F Tk 2 B o SGE ©
EIFPHRCEL, 2K E TREL T, —
F, 30°C & FCik 1 BefllC /5 &3 i i
EEICET 205, LIERR OB E L L&
AT % A %78 ER JIEIIARAEETH -
7= (Fig. 5).

F7c, HAP ¥ & Rk IC &AZEE 1 mg/ml

IZ %% Xt bovine serum albumin ¥En
TEDG #2#E% 200 ul 29 1 bV L Db DT
AT, SERRIKS S EA 2 ER JIERC RUZ
TEE S L, 20nM [*H]-estradiol %hn
B O BghiE: 12 164.91dpm % & L, HAP
R ARG & 7R 7.

2) hydroxylapatite 3+ DCC iz i+ 5

ER % D Hoiz

e PSR S T o P TE R K 4 208K X

O 4141E, A5F 61 Btk ER JiE % HAP i &

1000

o
- r =0.836 .
£ v =0.84x+270 A e
- n =61 Joet,
S 100 oe *
Q « o .o
. L]
g o® © e .
=
[<] -4 °
E s
- . . . .
[+ 4
w g .o °
%) ° o o
Q ° .
o ° ° O : human breast tumor
. o @ : rat uterus
1
1 10 100 1000

HAP ER (fmol/me protein)

Fig. 6. Comparison of HAP and DCC method
for ER concentration in cytosol. Speci-
mens are rat uterus (@) and human
breast tumors (Q). All assays were
performed 4-point binding methods by
scatchard analysis that were incubated
for 16 hrs at 4°C. The correlation coeffi-
cient is 0.836. Both axes are log scale.
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DCC#ic X b 4°C 16 BRI DM TF TV, Ml
T X 5 ER JIZEE DK R A s L 7.
Figure 6 \2773" X 5 i WilE H:H © MBIk
B r=0.836 (fEbaEK p<0.001) T, RiFis
MBI A RL .
3) EIA#: & hydroxylapatite i3 J OVEIA
B DCC Bz X % ER JHIEHED
e MR L T P TEY K2 Bk R

1000

< r =0.953
K] y =0.92x—2.94
% n=6 .
S m
g .
=
o
E .
R
o
w .

10
o
<
I .

1

1 10 100 1000

EIA ER (fmol/me protein)

Fig.7. Comparison of HAP and EIA method
for ER concentration in cytosol. Speci-
mens are rat uterus and human breast
tumors. The correlation coefficient is
0.953. Both axes are log scale.

1000

.
.
7 =0.842 .
- y =0.95x—2.95
‘% n =38 . 3
+ . .
2 100 .*
Q
¥ <t
~
° . « °
£ .
< . oo
o«
w10
o e o . . °
Q
[a] . . <
* .
1
1 10 100 1000

EIA ER (fmol/me protein)

Fig. 8. Comparison of EIA and DCC method
for ER concentration in cytosol. Speci-
men is the same as that of Fig. 7. The
correlation coefficient is 0.842. Both
axes are log scale.
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L O3tk AF38 #fso ER BIE % ELA 3%
& DCC @z X b 4°C 16 BRI DL&MHET T,
FRIESE & 5 ER JIEEOMRE % KR L
fz. 205 b 6B HAP 3% inx. ¢, EIA
& HAP B2 X % ER JIEEO 21T - 7.

EIA thic 3500 5 HBEERR L LT, & b ELIEAS

4 BRI BT A+ A ERIE, ETIA %+
MEZ L 728 » 7= TEMo &% (10 mM Tris
HCL 1.5 mM EDTA, 5.0 mM Na,Mo,) &, #
Ky CHWTE e TEDG EEKIZX 5%
DL 2FHDOYA b AR ER, FER O ER
WEME DA 1T -7z, #5E% Figures 7, 8
RIS, &4 mEEROHEBGREL EIA ik
EHAP g r=0.953 (ks p<0.001),
EIA #: & DCC ot r=0.842 (fefa®k p<
0.001) THhH, LI EFHBEERL 2.
EIA g\~ T, TEMo & & TEDG i
FBRIZ L A1 VA To ER JIEE % His
L7581k Figure 912 7733 % 51c r=0.992
(fafe® p<0.001) & BiF/aMHBI%Z =L 2.
4) exchange assay O B A VvV F 2N —
¥ a VOB
ER o &f5&86 (HELE+ Ik 53 o 8
H 2 Bl HE7r exchange assay O Fi A v+ o

1000

-
£
2 r=0922
9 y =1.45x—872
o . n=4
? L]
= 100 .
(]
£
€
o«
w
. L]
()
5 0
Qo
o
= .
]
'—

1

1 10 100 1000

TEDG buffer ER (fmol/me protein)

Fig. 9. Comparison of ER concentration of
cytosol preparation by EIA. One of the
cytosol was prepared with TEDG buffer,
and the other that with TEMo buffer.
The correlation coefficient is 0. 922. Both
axes are log scale.
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N— g VIRE %L BFT 5 7o HAP ga A
T, BRI E 248 16 BRfH], RSN
4+10+3037°C & BE, HA2DLEHEFT TO
ER JIEfE% Kl L 7-. ER i Figure 10 1=
AT X oK, 30°C oFEELGTER TR
SEfI F TREL T b, 4°C LT &L
THfE%xrL, ER JIBCEL-BEEELD
it —77, 37°C & F ik ER [EOET A
ELL, PIEEMEL ULE b - 1.

150

o
S

ER (fmol/me protein)

INCUBATION TIME (hr)

Fig. 10. Effect of incubation temperature
on ER concentration. ER assays were
carried out by HAP method at 4°C (@),
10°C (HD, 30°C () and 37°C (x). All
assays were performed 3-point binding
methods by scatchard analysis.

T~ — o 175E:
N -9 TAM
\ O—O 178E:

oo TAM }-HAP method

3
S

ER (fmol/me protein)

O ool oM 10nM  100nM 14M  10#M

Fig. 11. Comparison of ER values in the
presence of 17 8-E, or TAM
(17 B-E, : 17B-estradiol, TAM : tamoxifen)

]- DCC method .

5) 17 B—estradiol 3 X ¢ tamoxifen ¥in
X B4 b v ER {[HOZML

v PFEHA LR, 1nM p 10 pM
¥ TO £FERE O JEEH 17 B-estradiol # ¥
mu, 1k #E L #8 DCC um (0.25%
charcoal & 0.025% dextran »jnx, #BHL
KE T 304 MIBEL 78, 1600xg 154
RO EEEREIRD) 277, 201 F A
% 1nM [*H]-estradiol ¢ HAP #: . DCC #:
&b 4°C 16 R HET < ER % JE L 7.
tamoxifen (ICI 7 » — = #4t) ©THBWTL[HE

0—aO EA
O—O HAP 30C
O---O HAP 4C
®—e DCC 30C
®—--8 DCC 4c¢

0 T T T T
Control 1nM  10nM 100nM 14M  10#M (17B—estradiol)

Fig. 12. Comparison of various methods for
the detection rate of occupied ER.
Assays were performed by HAP (QO),
DCC (@), and EIA ([J) method from rat
uterine cytosol in the presence of 1nM-
10pM 17 B-estradiol. On HAP and DCC
methods by single-saturating-dose assay,
incubation were performed for 16hrs at
4°C and for 2hrs at 30°C, in order to
evaluate of unoccupied and total ER.

0o—0O EBA
O—O HAP 30C
O——O HAP 4¢
®—e DCC 30C
®——e DCC 4c

0 T T T r u
Control 1nM  10nM 100nM 1#4M  10#M (Tamoxifen)

Fig. 13. Comparison of various methods
for the detection rate of occupied ER.
Otherwise the procedure is the same
as that of Fig. 12, except added tamoxi-
fen instead of 17 B-estradiol.
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BOBMN&IT > 7. ER JIEfEE, g% 176-
estradiol ¥R % PR BT L 7225\ Hith)
IS F L, [*Hl-estradiol & [F&® 1nM JE#Z
2 17 B-estradiol @ ¥spn Tix ER {1250 % ©
EFERLA. F7, 1pM 000658 JEEEHE
17B-estradiol DFRINTIHE T (212 FEICE
L 7=, —7, tamoxifen <% 10nM (10£58)
Tix ER fEOZb L kD T g <, 100nM
(100 £28) LI ko tamoxifen ¥xj0TRBICE
B &b, 10pM (10000 f%8) TITPEICE
THETHES R (Fig. 11),

'6) 17pR-estradiol ¥ X X ta-

moxifen YN BT
% ER o&fEEH0 (&

CGRl14% 35 1988)

- Fwz X 5 exchange assay %, Figure 12
R & 5 HAP BT H~ T AU I8 F VR
Hbhhic.

EIA #:Cix 178-estradiol ¥ INMCEE I 1
5 &7, BEFeBERERYRL .

tamoxifen I &} 5 [k OBR T, HingE
EEA BT 51C U 7eas\ s HAP 3 « DCC#: & 4,
I 4°C LT CHER 5) Tk v, [PHI-
estradiol @ 100 f%&» 100nM tamoxifen o
wimc X b ER EOE T4 /32, 30°C Geff:
iz X 5 exchange assay 'éci HAP 3 « DCC

Table 1. Concentration of cytosol ER in rat uterus and
detection rate of total ER in the presence of 17 8-
estradiol or tamoxifen.

A+ JE A DR )
- 17 B-estradiol
DA Control
i , I1nM | 10nM | 100nM | 1M | 10xM
JERE, 17 B—estradiol s k. OF
. N s 4°C|  94.62 | 38.87% | 19.70 | 10.95| 4.75| 6.08
tamoxifen % fijh O HE TR o (41 1y* (208) | (11.6) | ( 5.0) | ( 6.4)
Bt +1 + T, 30°C & 30°C| 87.78 | 85.89 | 81.68 | 75.95| 73.56 | 45.30
[T o exchange assay % (97.8) | (93.1) | (86.5) | (83.8) | (51.6)
. 4°C| 152.32| 72.66 | 24.27 | 11.63| 9.29 | 3.50
W, ER #HEL. DL E Dec @7.7) | (15.9) | (7.6) | (6.1 | ( 2.3)
HAP #: 13 KIGH 2 , 30°C| 123.51| 107.70 | 80.04 | 64.84 | 34.95| 10.13
‘&3 B ﬁﬁiﬂ? T (87.2) | (64.8) | (52.5) | (28.3) | ( 8.2)
DCC gz 1 Bl & BB LI
. ETA 530. 98 565.52 | 510.16 | 529.40 | 530.44
¥ 7z [ EIA Pac X % #ed : (100.0) | (96.2) | (99.8) |(100.0)
LNz, FHEEIC X 5 B )
. R Tamoxifen
8% Figures 12, 13 5L O Control
Table 1 5L f-. JBEs 175- 1nM | 10nM | 100aM | 1xM | 10xM
. N ~ 4°C| 89.86 | 87.43 | 90.86 | 64.67 | 36.69 | 9.28
estradiol Oy & WET S o 97.3) 1(100.0) | (72.0) | (40.8) | (10.3)
L 7223, HAP % « DCC ik & 30°C| 96.29 | 108.71 | 108.83 | 100.16 | 89.78 | 63.94
L1c 4°C 4EF T Bih o & - (100.0) (100.0) |(100.0) | (93.2) | (66.4)
. 4°C| 140.00 | 128.66 | 134.84 | 107.59 | 37.02 | 3.81
&< ER fEITERANTIR T L 22 pec (91.9) | (96.3) | (76.9) | (26.4) | (2.7)
N, HAP 3 30°C &fF i 30°C| 119.50 | 115.08 | 127.05 | 114.05 | 61.24 | 10.49
7 & *#TZ + (96.3) (100.0) | (95.4) | (51.3) | (8.8)
%exchange assay Tk [*H]- BIA 130,19 452.20 | 412.36 | 507.00 | 517.56
estradiol @ 1000 f#& © 1 pM ’ (100.0) {(100.0) |(100.0) |(100.0)

JEE % 17R-estradiol o ¥ fn
Tlx, FERINEED 83.8% ¥ T
ER {HOBH 2 ATRET H - 7.

* ER values (fmol/mg protein)
** Detection rate of total ER (%)

Rat uterine cytosol was made in TEDG buffer.

Unoccupied ER concentration was measured by single

LaL, 10 M T (10000
) JEEEE 17 8-estradiol @
N Cik51.6 Yo & &

saturating-dose assay employing HAP and DCC methods
for 16hrs at 4°C. Total ER concentration was measured
for 2hrs at 30°C. EIA was performed according to the

method described in the legend to Fig. 4.

¥ 5 7-. —7J, DCC #:30°C &
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BEHT ThZhn 100 % & 95.4 % D Bl 5
bh, BifcERERL 2. 1M (1000 f5E)
tamoxifen @ ¥pnCix DCC BT 51.3 % ¥
TET RTOHEL, HAP i1 93.2 %D
BHAFRETH o 7. Fie, 10 M (10000 £
&) tamoxifen o #ihn Tk HAP T 66.4 %
B DI RFL, DCC $:C8.8% & Fil
RITHRD TEMETH - 7.

EIA 3:Cix tamoxifen ORMCEEIND
ZEinl, Biffe ER [HOBERRARL 7.

z =

R DI EHHE ER Bk D= b r VI
HEOBEREIL, 50~60 % THDHOKL, Bk
IR WTE 5~10 4T, (12IE NIRRT R O
FHINAIETHS. ER BHETHEOELRL
WA BT, — i EE a0 &5kt (ER
BtE, BEtEMlaoRAE), =Abr s VIEHO
postreceptor process DR/ ENEZL BRI
T3, —7, ER@glcHRoBmoh s 10%
CRWTIE, ER WMRERLELEATHD I
DI A RERLC L s THEBIhDZE, W
AR LEZ X D ER GG A SHLS T
WBZ L ERELZBRT VA, FHE, ARKE
=A L w v ORBETICH PR, AR
FUFEC BT % ER o, KE R TIX
59% & 79 % T BARKIC ER [FMEERINE VL X
HWTWnW3. P Zok s JRE=A e V]
5., tamoxifen G ER OZE @) /s & DM
REFENTTHZEXMETHS. ‘

HAP B2l W% Vv » Loy a8 hy-
droxylapatite (Ca;o(PO,)s(OHy)) i, —
EHE, BB BSIOZOMO EsTWEDN
W, BE, EESMC FRcEBEILTH
bhTky, BLENET, pPHMME IhT
W5,

SR 17 -7 30°C & Tk 5 ex-
change assay 12 X % ER i@\, DCC
BT ER EOWMBENEL CPEEE L THEZ
7ewps, HAP TR 8 Rl $ C IG%EAT - C
}, 4°CE&HETFL DB, BEL K ER fE23 5

b,

ER BHIIRECRLETH DD, 1 b
VN Eln St RFHERT & ER ORE%
LichTh, 4O o EEREL b hydroxy-
lapatite iz %% X htc ER 3 30°C LI D&
T, BEERAETS EEL RS, e LE
HRRE L LT I°C LT aat+5E, £
D REME L B KT LA, ¥7: hydroxy-
lapatite -~ @, JE 4 B2 {1 7z [*H]-estradiol
DREBILIFEALE BDORIehr o, Bl X
h, HAP L 3kt c abhsk 5
exchange assay @ L7 LT H5 & B
h;:) . 4),5)

HAP gkt DCC #:ic X % ER JIE(E % Hik
F5 &, HAP JITH\T 2% {E(i & 7o 5 (I
DD bR, T DWTiE HAP 328
Ev V7 x—0 85 component A FIT Wi
LTw2orxl, DCCEETIL 85+ 4S com--
ponent Z#HL T\ 5 LF5HMENHD,®
7z, high affinity « low capacity © Type A
L low affinity « high capacity @ Type B
D2 fEEO ER 23 5L, HAP #:Tix Type
AEBHLTO2ET5HELH5.” WTTh
WKL Th, EREOEIWUELEDENCLS D
DEFEZLRBH, R WRLIZLSICH
FEOHBMLE <, D OREE=A b r Y
DYET T ER O A ARET HH L X
D, HAP 13 DCC IR BAEET HH 5.

HHEC BT 5 EH D JHERIGA D i D
estradiol (T YMfui© 20~40 pg/ml, PEIPHIT
150~400 pg/ml, F4&#I< 100~300 pg/ml ¢
H0,P L 1~100M 0T 55 & £2
bhb. —J, Maass b® %, Ififr estradiol
7% 300 pg/ml LA & Tk ER BBHEFNE 7o hs o 7
LN Tkb, Bk 1oM ORHEBE=A bR
7Y BEAET B & ER 3Bk & 7s B AT REMEDS
H5.

19734 Katzenellenbogen 519 ¥, exchange
assay i EEL, v FFEYA Ao
ER 2AA—#HAME=A F r ¥ Vi SHI T
5C &% RL, Sakai '™ ke FFIEC B
T, ¥4 VY AHDER AHRBE=A by v
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Table 2. Detection rate of occupied ER in the presence

of 17 B-estradiol or tamoxifen

4 [E#E L 7= exchange assay HAP DCC
T, 1nM JEfEE 17 8-estradiol A B C A B C
Wi & b HAPETx, control 1 qyv| 41| 97.8| 96.3| 47.7| s7.2| 755
DAL B EFTETLAER %978 S | 10nM| 20.8| 93.1| 91.3| 15.9| 64.8| 58.2
8 ,
%% CHRIFEIRETH o 2. —T, 7 |100nM| 1L6| 86.5| 847 7.6 525/ 48.6
DCC g4, 47.79% #CEF & | 1eM| 5.0| 8.8 830 6.1| 28.3| 23.6
’ B = | 10uM| 6.4| 51.6| 48.3 2.3 8.2 6.0
L7 ER % 87.2% ¥ T #%HnlEE
CHote. oED. E§ ER K L | 1nM| 97.3| 100.0| 100.0 | 91.9| 96.3| 543
’ ; j S | 10nM| 100.0 | 100.0 | 100.0 | 96.3| 100.0 | 100.0
Hjxf.;"zj’ & 1 nM FRERHR 1‘75 N Z 1 100nM| 72.0| 100.0| 100.0 | 76.9| 95.4| 80.1
estradiol Jfipnic X b HAP kT B | 1 M| 40.8| 93.2| 88.5| 26.4| 51.3| 33.8
1£.96.3%, DCC¥:Tix75.5%% & | 10.M| 10.3| 66.4| 625, 27| 88| 6.3

BHL B L b (Table
2). JEEE: 178-estradiol DFEHN
BEEAHTIT L eht o HHLA ER
BHEFETF L, 102M (10000
fz5) 17B-estradiol o ¥FEHNTIL
HAP #; « DCC 5 Cxh£h48.3% L 6.0% %
TIET 3% 5 % 7o, HAP 3 DCC i
H#EL T, B G#A ER S REYIRL Ao,

—7, AOWEERCRE TR X {FEHZH
TWBIEAT RS FRE=AFr 7y VHITHS
tamoxifen ® ER &E&HE1X, FIHG® O Mg
Zr5&0.2~10.0%4THY, =Abrirvi
BEEETE LD RIE=A e X vV 10~
100 f2> tamoxifen JEEES E3 2 L Xh, X
BELW X ER L OfffA% 50 ZIET I€2 1)
iT=A b r 5 v o250 % 0 tamoxifen EE
RLETHB E#HEL Tw5b. Figure 11 &3
ZORERY R LTS, 1nM [*Hl-estradiol iz
AL T ER fifi% 50 % & T 45X £ 500 £5
@ tamoxifen EETH - 1.

tamoxifen ¥inic ki % #E ik, 1aM
[*H]J-estradiol iz} 105 & H»7-% 10nM
tamoxifen ¥ & Tix, 4°C £ T TR\ T
HAP 3 « DCC #: & 4,1z control 37\~ 100 %
D EFEAR O BH 2 FHE T H 7. 100nM
(100 £2&) tamoxifen FhnFpicix, exchange
assay izt » HAP :Cix72.0 % ¥ CTIK F L
ER # 100 %#:HH1L Tk b, DCCETILT6.9%

A: Detection rate of total ER at 4°C (%)
B: Detection rate of total ER at 30°C (%)
C: Detection rate of occupied ER (%)
B—A

C=100—x&

FCEPTLICERZ 5.4 % ¥ THRIBAIRETH »
fo. 2% b, HHUA ER B ERix 100nM (1006
B) tamoxifen #inkc it HAP $:Ci3100 %,
DCC #7i1280.1% TH b, 10 M (10000 £z
B) tamoxifen FHRIMEEFTIX TR FR 62.5% &
6.3 %%~L, HAP #43 DCC B i L TR
IF7s ¥R ER #eH#E AR L 7= (Table 2).
FIH S oW kL % & tamoxifen o i
BEX, 20 mg F)EIEET REML BT, -
6 B BT 27.2ng/ml %75323%, & hUER
B ADBIHOIMiF =2 + 5 o4 — L DIEH
i 150~400 pg/ml D 1002 LCH 5. Fi-,
tamoxifen o AR 13 2 HHC 152 ng/ml,
4 BHHT210ng/ml, 6;@H T 244ng/ml & X
DICHRE R, —7, BEHREN O tamoxi-
fen R 2O T % 5~110 ng/mg protein &
THRE R B, EEEKNC ST5 AN
=R+ r vOMI0MELET H B L Higkx
hTwb., 2% b, ER (3EEE D tamoxifen
CIh o EHxhTwsEELBRS. &
DFs D JEFHE 1 + VAN EERE & K
iZ2mg/ml 3% &, 19~415nM o %N
tamoxifen BE L Ex bhb. - OHIFITIE,
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¥ O MHE L7 HAP #:1c & % exchange
assay TRf7c A ER il ER %2853 D&
Eibhsd.

19804¢ Green 59 1z X b {EBL X 17 MCF-7
MO MIE HEiR O ER w42/ 77—
FAHUERY BT £4 F Ay bkl ER-ETIA
Foy Mk, BYVAFUVVE—-IZHEHBILINK
b+ ER Hifke, “AdF v A—-ETEHEIN
77 » b ER HifkE A By Py 7k
X BEERPUAET 5. D EIA gL fEk
@ [*H]-estradiol # fj \» /= radioreceptor
assay & @ RAIFIHBIME, & OFROBE
ZED@EDOLND EZ AT HH, Y La
O#iFT T HAP 3 « DCCEDH BT R\ T
BIFIERGHER IR,

¥ 7z, TEMo gk & TEDG gk %
TIEBLL 7oA+ VL d ER HCIZER A B R
3%, #ek o [*H]-estradioliz X % radioreceptor
assay T{#HL C&% TEDG EERKRY 1 bV
AR EIABRLFIACTE S &L bRS.

EIA 3Tt 17g-estradiol s ) ¢ tamoxifen
X % HHE ER OB B EWRETH D,
Figures 12, 13 CRAIF/ABUELY R LIc. &Kk
HRSREYE X ERET, MEELEETHS
FlEx b > T 523, ER BEOHFEALLHH
TEHHCEWT, AALEVV LT X —DR5EHE
BEAEULTLLEML ThisbEEbhs.

ER %/ 7 v — > AgifkA BT SIE ik
FHREIT S T, MRROBAOLZI R E S
Z & X b, King, W.J. 52 ER 12 ARB
DHFFZEL, radioreceptor assay THIME 5
BEIZFRD b s ER iR g H5HA ER
PEALBIRREICIED D ALEYTH S &
53238 72, Welshons 520 ¥, ER [

X

MlaThsd 7 » P FEGEE GH; fiflas cyto-
chalasin-B THilE & Bac 458 7o R ds
W, ER 23 fifeESE A~ ATl Sh
LAREEE HE L. LaLl, King, R.J.B.
BT, e P TEFEL D HORBEL 2 ER
X427 7w —F A Hifkd B - i
FRERIC 5\ T, BT L MlE oA ER
BRE S h, IDICEENHTECL /R L
ISHBIT A LxlE L. ZhbDERD
R—5H ER OFURRERER D LRI HIR S5
L DDy, SHEL BEH A MELE THLED
i, ERFIEEIC BT, fESkD radioreceptor
assay & EIA JBIZ 5\ T, NHIEEORER
LOHBIEAY SR IEBERCERCRFT SRS
R ELBbh3s.
AEOBET, ER O k&6 % A % radio-
receptor assay T exchange assay #% {7\,
HAP 23 DCC 3% & s L€ Bfif7x ER iz
AT ENEBLNTH 7. Fih, exchange
assay & HAP IECfT5 Z Lick b, AFAE
BEORREEE= A | =y v 5, tamoxifen OFEFE
TTh, G ER &0 ER O&H &AL
DOHHENTFETH B EE 2 bk, RFICEIA
BB T, ER ofific X b i 2 hic ER
b HbETHRITS C&T, XbvIEHARA
UL DR D FR AT eb & EXD
hs.

A BB D, W, AR T oIl
BRI AP A WA LR EIHIL 1< TEID Bl O R
RUEF. 270, FRACEBEIEEIEL P
S BRI A CHEAEC L 5
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