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— (Estrogen receptor, EATF ER &B%) {E® & U ER BHEMBROMBNAMOE#H 2 7, 12-Y A F 1R
v A7 o~ (1, 12 - dimethylbenz(a)anthracene) HFFHZ v FABE2ETNVELTTHFANIVF
»—a—) (Dextran - coated charcoal) #ic & 3 ER I L EE > OB LFEETHOH -2 A + 5
SA—NF—F I AT T 4 X VR L, EROINEMR AR, TM, o 3Bt shk,
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Lo, ER BEHMIRSMmCETOEESED sk, Bb, MEOERI ER HHtE L USHHE
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BELS L UHRERD ER BIFERET L, Bl SREOESTeEIIRwh0 oz, ER it
RS OEMHEREICOARR L TEEsh, ER RBNANERSIEC L VISR e EZ SN,
372, B 10 B BB OASSOEB I ML L, PRBOESEZEEAER L2, Z0 ERHER
BiE T+ 2EA 25U, ¥1E ER BHIEE D 64% H 04 10 8321 ER AL L2, ZhHD ER
BetEAL L 7 IR DT A £ 58 ER MM © 5 » & hieds, 2 85O ER BB EMB0RESERS N,
FIIR b7 U4 —0 (10 pg/il ¥ 438) % 54% 1 BT EEO ER EOHFES LF £ 3512 ER BB
SEEQRINED & iz, —75, EMBEOER I3 ER BEERIETA SR 51 F, 0 ER ELIREP
IAL T VA —ABEORELZ T THEL VEMEOE B L. LELD, ER BEERIIMECL D
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— (Estrogen receptor, AT ER LBf) MEFEET S I
LEFEREL, BRaLE Y REEOHBEBN TOE
ELERENBZRE- 1299, 20 ER fIE A3 IE
BEOMREFRLEIEEES LUBHHAEOS VW HE
L TE@ia N, BELBRCIGAESNTWS, L
»LiEhs, & FALEeED ER BEFRIE 50~60% T
HD, i ER BEILBOANTMBEERFIZ Z DMK
609 121 & ¥, RO DI A0% B TH B Z L bH
BALT& 7229, ZORRA L L THEMOMIEE - ER
BEELTHI R b oy v OMERTORLE VTER
FKIBEDRBIZESL HUIER I RV IEEERE
DREEELS>TVBIEBEZLONZ', 205, B
WA boy U ERREO marker L LTFRY 2 AT
o > ¥ 7% — (Progesterone receptor, LA T PgR &
B 12 0R0AZ N D ER DFIEHONLERBL TS, L
HL, ZNEDOHFEI & 2 BHEFNC KR 20~30% D
WO WEEESRINEEL, FROBEIIMCERE
DA buy VBETHRELE S ER BEALEIEE
THAREMLF L 5N T 59,

—7%, ER BHAER = O BRFEF, ER MRS
N5 2 ED—RIICEED 5TV 2559, ER BIETLE
MRS BREE, EREBEANLELRLED 2 LK
R~ I B EERI NI TBI S E e o T &
12, ZOERIE ER BRSNS BIEESGILE
ET3HEBEO—DLEZ6NB LI, —ERNTWR
BB LB L L ABOS S AT DRV VIHE
FHLZVERTAIFEECHZ LELoND ST,
Z 0 ER IR ER ML T 2 BF 2 BT 5 2
LR ELEELRETHI LEILOND,

FITEZRZ Y VBEET L L LTHSBEE
OEACICHES I ER ORI ERET L, BcEZHDEE
L7 BB RFIC E 2 H -2 A N9 94— (CH-
estradiol) A— 3 ¥ A5 7 4 AT ER B
K DB S FIREE 2 ET L, ER BIEFLEO ER Bk
{LOBFES & CRSMEEESIRIC D W THEE 2R A,
B ODDREEKSZMRAER/LOTI JICHET 5.

WEE & UFE

1. 5w bELHEIERR

Sprangue Dawley Rt 7 v b (% 48 H, #E
150 g Bif%) wxtl, F@H L LT <l 1 mliCER
L7, 2-PAFUNY AT T8y (7, 12-
dimethylbenz(a)antheracene, LA DMBA & #&) 10
mg % 2:BEERT2E,520mg 27 M AFa2—T6F
ZToy P BRANBHRES U, 85K TR GELIE
HE 1 R ETY, BELCESREREORKE:
BERERICRIE L.

fS

II. 3 & VTR 52— (Bstradiol) #§5
& BHRE DR
1. OAHE & f0ial s vk
BEOBRESN2 cmIcEL A TI—7),
(Ether) JREF T, SEEZR(FICL D, #1/3 0lEggs
Yk & MR PP SRR AT & ST L 72,

2. IIfE% 1 EOBEET VIR

Wiz, PRFEtE 1R THIE L A—EEO MR (&
YIkR) %17-7-.

3. UAREZHEIE & AT 10 B0 BBk

IR 10 38 TSI T 2 IR £, QUNEE S,
B O(OIRE% SBM B b D EBESELL, 208
LAERO RV b D) QINTEHIEE (0% 381
FHEBEENEANT A, ZO% 10BN EEKT 2
b o) @UNFEMEIEE (INFER L IEMEM S R uh ks
Wik, GAMNICEEAT 2 L0) OIS THE
T L, BENBEL T2 DN LECEER
B VIR 21T > 7.

4. TR TUF LIRS L EBTR

DR 0B LD, BT A VAL THE T
g ¥ / » 7 H— (Progynon - Depot, Schering #) %
10 pgi® 1A, 4 BEMETECTREL, B58TH!
B (IRFEER 1458) B L U108 (IRf§HE 23 8) TR
W EEERAVIBR 21T - 72,

i, FIE AR RS YIRIE VTR b EROTR
R 2 TITV, & 7o EEYIEER I R kRS
2TV, MERRCEE R EORERSRLIC
BoRE L7z,

LA E#IE], JifEs 1386 £ U 10 BO0ERETRS
N EREBKEE S CEBEEREE (Tabai Pluto
freezer PF 11) 12 T —80°CTHEHREL, ERWES
FUBH-TRA N OF—NF =S VFTTT 4 1THEL
jo. E7-EBO—E% 10% KL< ) > (Formalin)
BE L7, H&E REfM@iEa 2 FRL TAETS
5T LEERLL. K, —HOBBCH S NIIRIER
BRI OEBRR» SRS L.

. %2 bS5 F+w—a—I (Dextran - coated

charcoal, F DCC & #) i< & %5 ERAE
(1)

B 5N ESOMKE ER 2 AT 0 Ak CHE A
L7z,

1. Cytosol DFR%E

—80°C T I BASRTE L - B4R ABAY 0.5 g £YIHIL
F+1 7 THYIE, 41580 TED EEE[10mM HY
AR (Tris- HCD), 1.5mM =L > 97 & V¥
B (Ethylenediamine tetraacetic acid), 0.5 mM
Dithiothreitol, 250 mM ¥ v 7 © — X (Saccharose).
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pH 7.4] %M %, Polytron Bk % Y A ¥ —(Yamato
ultradisperser model LK - 11) THM L &A% 158
M3E, &30 BEOKIEHEESREYF 4 AL,
sk EYA— b 2EEOSHRE (Beckman, model
L 3-50) T 105,000Xg, 2°C60 AELELL, Boh
r biEPEEESE (Cytosol) &L, ROBEEET
pitiz, —8% Lowry BRic X 2BAER L2,

2. A rFak—Yar

£ 9 K D/INABRE 1 Cytosol 150 ul % Ah, D3
b A SEELE (0.2, 0.4, 0.6, 0.8, 1.0, 1.2
pmole) D°H - A b7 gH—n([2,4,6,7-HN)]
- Estradiol, specific activity 101.7 Ci/mmole, New
England Nuclear #) %Z¥iML, iz TED -k %
MATEE% 200 ] & LIBFIER 4°C12 BRI A > ¥ a2
—vavli, ERIERRNESELEIRIC, &Y
03 &I &ELE (0.25, 0.5, 1.0 pmole) M*H -
ANT YA N EHITE 1,000 EEOIEMREE LT B -
IR b T YA —NEIZ, B (DCC back ground,
LT DCC. Bkg £88) & LT, Cytosol Db DIz
#0 TED @R L RV,

3. BERDOH-ZA 794 - VIBEDETE

ZRBEOEMEE 10 2] TR L, 2 ORETHE 2 HIE
THIEWEDADH -ZA 794 - NVBEREEL
7z,

4. BHEET AV =7 OES L UBEHREAIE

{r¥Far—ya g, SRBEEIZDCCHEK (2.5%
(W/V)/ Y v b A(Norit A), 0.025% (W/V)F % =
} 5> T -40 (Dextran T - 40) /TED -f&&¥&) 50 xl
2INZKAKHT 20 SRR BT, 2,000Xg, 4°C15 4>
MEOSEEL, ZOLFE 0 pl ity vy FLr—y—EL

1

P

Mammary tumor stored at -80°C
1
Homogenization in TED-buffer
1
Centrifugation at 105,000xg for 1 hr
s
Mixing of supernatant(cytosol) with
H-estradiol
1
Incubation at 4°C for 12 bhr
1
Adsorption of free ’H-estradiol by
dextran coated charcoal(DCC)
1
Centrifugation at 2,000xg for 15 min
)
8) Counting of isotope of supernatant by
liquid scintillation counter
i
Caluculation by Scatchard analysis
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Fig. 1. Estrogen receptor (ER) assay (DCC
method)

T Aquasol -2 (New England Nuclear #) 10mi %
A R, Witky v Fr—v a3 b7y 5~ (Aloka,
LSC-671) (=T 10 ARifEEERHIEL 7=,

5. Binding parameter DEE

Wihy v Fv—varhvry—CilshhY
v (C%%ri\t/ls ple)rC gitglge,L)l"stgPM 1& &) %1

20 Bfcieney 180 <200 < T
59 (pmoles/ml)
AL, TRy yORESE (total bound, B
TtBE#) B L UEBENHEEE (nonspecific
bound, M TF nsp.B B8 28, &H-TA+IVF
— VERINE % K580, 7 OBOREEE 2/ plot L,
Fizt. B & nsp. BO#E (t. B-nsp. B) RRRINES
B (specific bound, LATF sp. B £B) & L TRk
plot L, ERO MMM EMERL 2 (B2), K&
Scatchard analysisiZ &V ER OB KBE & ALK

(Number of binding sites, AT NBS L#§) B LU
fEEEES (Dissociation constant, LAT Kd &#8) %
kot Elb, ## sp. B, #t#z sp. B LIERES
£ (F) L0t (sp. B/F) %5 pointplot L, &%
AR & BE - 0% A A 2 NBS (femtomoles/
ml=10"2M), EH Ih*EREHBEOXHB TR
L7zfE(A/B) % Kd £L7z (K 3), iz NBS it Lowry
ETHIZE L 7z Cytosol DEHE (mg) Yz h &L,
femtomoles/mg cytosol protein (AT fmol/mg p
LB TERbENS, ZDEMET NBS »810.0 fmol/mg
pBLE, KA 1.0X10*MUTD 2 o0EHELET
D% ER Bk, #nl0bn% EREM EHIELT,

IV. EREGIR 1o =23 H-T X PSP F—F— b

A A

Bound (pmoles/ml)

1 i

0.2 0.4 0.6, 0.8 1.0 1.2
*H-estradiol (pmoles)
Fig.2. ER saturation curve. @@, total bound
estradiol (t.B); @8, nonspecific bound
esradiol (nsp. B); ------ , specific bound esradiol
(sp. B); sp. B=t. B —nsp. B.

0 1 1. It
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o sp.B/F

. . -

0.1 0.2 0.3
sp.B (pmoles/ml)

Fig.3. Scatchard analysis for binding para-

meter. sp. B, specific bound estradiol ; F, free
SH-estradiol; A, Nulber of binding sites (NBS)

=0.27pmoles/ml = 270 fmoles/ml = 270/
(cytosol protein, mg/ml) fmoles/mg cytosol
protein; A/B, Dissociation constant (Kd)=
270/0.9X10-2M =3.00 X 10-1°M.

DCCHIZ & 5 ER #I5E & RAf72 [FE % v 7o BiGH
BELETCOMH -ZA Y I9A—N A= I9F T TT 4
2E%EL, H&E REMEBY A L ER BiEMia0r#H
2fFo7 (H4).

1. FRASHERBETF g

BRERT L BB M % Criostat (Tissue - Tek
I, Miles#) 2 TE &5 pm EETL, BilgEE L
TeATA R IARMIMUEBIZIRDA ¥ F a—¥
avizBLk.

2. 4vFak—yar

10 £Ci/ml(1.0X10"M) D3H -£ A } 5 ¥4 — &
F0.1M VU vEEFEEEAE/K (Phosphate buffered
saline, LA PBS L)W pH 7.4 £ /BL, Zh%
By b TAT4 R 75 R LR L BRI H 258
TL, BEABNTER, 1RMASvFa—vay
#{Tol:, #, DCCHERUANBELT, *H-T 2

S OA—NEFIZFD 1,000 EREOIEKEE 17 8 -
ANSOF—NEREMLBRZERL, FELEE
T2,

3. RBBIUHEE

A VF 2=y a3 VETHR, WEILZ 0.01M PBS
EERy FTRAIA R 52 LA T,
FIEKETIZ 3AMRL CRUIRBLERETH .
WWT, 95% x5 ./ —i (Ethanol) Fiz 2 /iR LE
Etk, HRLUT.

4. F—+53YF 457 4 (dipping &%)

E

BLA (Sakura NR-M2) %BEkT2 g
WU ACCz g L 7z, AABEIR DR S Nz A5 4 g
77 A% ZOAFPCHIICBL T 5 Y, TR
| RERIEERS, U 44 (Silicagel) b Htichegm
AR, 4°C, 4:BEOBHET-.

5. Bk, ©E, RE

BHDO¥T LI A2 A F27F AL Sakura Conidol -
X T20°C, 55K L, Sakura Conifix T 10 47

3H-estradiol 10 #Ci/ml 0.1M pgs
Frozen section of tissue 5um

1)Incubation for 1 hr
at room temperature

2)Wash with 0.01M PBS
for a few minutes

3)Wash with 0.01M PBS
for 3 min 5 times

4)Fixation with 95% ethanol
for 2 min

5)Dipping in photographic
emulsion kept at 40°C

Drying for 1 hr at room temperature

6
7)Exposure for 4 weeks at 4°C

~—

8)Development for 5 min by Conidol-X
9)Fixation for 10 min by Conifix
10)Rinsing in water for 30 min
11)Staining with H&E

Fig. 4. Procedure of °®H -estradiol autordio-
graphy with frozen section in vitro.

E&, HEIC 30 5HA¥ER, H & E @ (BRE) T
212 BAEDF -4 757 4 O dipping L DB
&, EELCOBRBEIELTHEEN, AT T

6. ¥IEHE

SH-ZA M ISF—NA— 594577 410858
YR =M 2 v, BHMRICEL OREDORLT
OERESED SN, Hb, BRFSEEECER
L, BIERT—Do0BAEML L TRESWDIRIT
WEBAR L, FEACEIBREsLTRIERTHOT
Rl FOERSBRE S 15 B THERBRO 2 E)
B s, FIEORKFRERMRO R SIHD
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SMEMELTS-TA M F I A — L Thlock &N b T &
»5 ER AOERNZEATHY, ER BEIEME L &
Lohl:. BBEORN FHERMR L NROR—
iy BT B LR OESTD Sz, MRO 2
%Lli@ﬁﬁ%&%ﬁ'ﬂ‘% D% ER FBEMEHR, 21
LTHBVIREDRD SEVHD% ER MR X ¥
gL,
wiz 2o ER Bt GRS & U551 Mifao
SPRER TEOERECE - THEL T2,
1) ER BB MEMias s 2w T
(+) : ER @Rt 10 B L0 RE TR L AR
IR, BRI HT L0,
(+) : ER B iant 5 ~10 Ho/NMEME B L,
EEA L, BET 200,
(+) : ¥ ER S MM SHEBT A b, A
BETHLO.
(-) : ER B MM SIHBET A L, B sz b D,
2) ER SBEHMESMAIC DT,
(+) : ER BB MM BT L, BPLIcEDH oD
0,
(—) : ER BBtEAIRHTAA B b LB L b D,

—

3% i#

I. DCCkiz & @B M ER [NBS]

1. #MEESEO ER & IUESR

DCC ikiz & - THIE L 7 ¥1EIES 156 FID ER OR
Uk, ER Bt 128 £11(82%) , ER B&MEAY 28 41 (18%)
Thol, ThdDEZBOIFENR L, ER BiEEE T
BREET0%, ThIEIBE26%, MAEEA% L, ERE
LRSS CHRIEF 189, HRIEE 28%, MANBE54% THY,
ER BEIEIE CHRIEESS, ER M ISR CESBNEE
IHELAD SN (P<0.001) (F1). Lirl, EREG
HIEIFIC b 30% O FREEES & VEEEEN D 521, ER
BHEREO RO ER [NBS] O¥#5{E (Mean+S. E.)
BEMEE33.7£2.2 fmol/mg  p, PHEIEE33.243.4
fmol/mg p, #EXUEE21.142.3 fmol/mg p & EZEET
PPREEOHEmARL 2 DD, HHE L PREECE

EnH bz dotz,

2. WMBBREZEICHES ER [NBS] 0XH)

1) 2% % ER [NBS] O%#)

BB L UZFDOEHOZA NS V-V BE L BE
D ER [NBS] DR 2 2EFICOWTHRIT LI (B
5).

#IEfEE 156 K1 ER [NBS] OF9E (Mean+S.
E) 1329.1%+1.9 fmol/mg p TH Y, ER BiEF
N%ELHDI. Lrl, JIFEE 1EBETIE, 17.4+1.3
fmol/mg p (n=124) LEERETE2RULLS PL
0.01), &R, ER Bt 64% % S0 7-. Ei IR 10
ETI, IIEEROEE,NTRA Y H%LL, ER 2HIE
LG b0 PRE, SPROERTEDohE L
HFEAEL T#D ER [NBS] i3 10.4%1.1 fmol/mg p

(n=61) L BWET ¥ 2MEA% L, ERBM 28%
LA U, ERBEMED 2% % 2EHHT RICT R b
7 VA —NAREH T 138 (JIE#: 14 38) © ER[NBS]
12 16.7+£1.7 fmol/mgp (n=45) &, Ptk 108 &
HBELEER LR 2RL (P<0.05), ER B 73%
EBUSL 2hBR, Lrl, XM VF-LEE

a o
©
g 30F §
> -
£ o
< 20 100 &
(]
2 &
:
« 10} {50 2
w ~
N
N 1] &
otll . . w
01 10 14 23
T Tttt
Ovex EEEE

Time after ovariectomy (weeks)

Fig. 5. Variation of ER values of tumors after
ovariectomy and administration of estradiol.
Ovex, Ovariectomy was done at 2 cm of tumor
diameter; E, 10 ug of estradiol was admini-
strated by subcutaneous injection every week
for 4 weeks from the 10th to 13th week after
ovariectomy ; &, Mean*S. E.:[ 1, % of ER
positive tumors.

Table 1. Correlation between ER status and response to ovariectomy in primary tumors

No. (%) of tumors

ER No. of ;
status tumors Response to ovariectomy
Effective Intermediate Ineffective
(+) 128 90(70) 33(26) 5(4)*
(=) 28 5(18)* 8(28) 15(54) **
% (p<0.001) - (p<0.001)
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KT 108 (JRFE% 2338) TR®ESLALZALTY
F— N OBEEMRHEL, ERINBS]IX 10.1£1.6 fmol/
mgp (n=21) tHELXBETERL (P<0.05), ER
BB iEht 35% LA L 72, ’
2) PIEMEENC A 7-1E% ER [NBS] OZEH)
®iz, Z# 50 ER[NBS]O#E % EREOINFEMR
ACBET L (K16).
i) IRFEE 2R
'#E ¢ ER[NBS] D ¥f# (Mean=+S. E) & 32.6+
2.4 fmol/mg p TH - 723, JiEE 1B T3 21.0£2.0
fmol/mg p L EELIET £R L7z (P<0.01). JRf#
10;BTRABOEBOTEA ¥ LD B I BEOR
DT, BESRAYIRS LV ER fIE 2HTLER S
DT AEB (6 ) Th o745, #D ERINBS]IE 9.2+
2.6 fmol/mgp tEWET T2 ERKH 72, Witz
ATV —VEER BT, B LRAYHEE
Lzt BhhERC b EMRERT HONAELN,
ER [NBS] it 18.4+2.2 fmol/mgp & EHL, B
5% 1087TH 11.4£3.8 fmol/mg p L E{ET T2
fERI B - 72,
i) IRHERRERE
#E® ER [NBS] 1& 30.2+3.4 fmol/mgp TH Y,
WL OMCEEER AN o, IR 1B
T3 13.9+1.5 fmol/mg p L HXIEEL FIFEERET
%R L (P<0.01), BEEEOIHEE 138D ER [NBS]
LT A EECEEE R L (P<0.05), IR
10380 ER [NBS] i3 13.1+1.6 fmol/mgp &, Ji¥E
B1IBrERRV_ALTH-. L, TAMIY
F— 5% BT 19.6+2.3 fmol/mg p L BEXR
FRERL(P<0.05), ERiEE 10ETIX 10.921.7
fmol/mg p L HELRFET 2R L (P<0.05).
i) SRR
#]E 8.6 £ 1.6 fmol/mgp, R 1:89.2£1.8
fmol/mg p, URH# 1038 6.4+1.0 fmol/mg p, TR
UL —385% 158 7.121.7 fmol/mg p, 5%

3

10585.2+1.9fmol/mg p L 2B E WL TER
(NBS]OEBNLIE & A % <, {BED % 285817,
3) WAWBEERIZED ER BRttoinn
ER Bi:RER L I 10 B2k L, 72 ERR
PEREEAII AT BT 5 bORE L, -1,
FEE DA I IT - LEE5E 10EEO 281

ER value (fmol/mg p)

01 0 14
0 R 23
Ovex EEEE
Time after ovariectomy (weeks)

Fig.6. Correlation between response to ovari-
ectomy and variation of ER values of tumors.
O, Tumors with effective response to ovari-
ectomy; o, Tumors with intermediate
response to ovariectomy; 4, Tumors with
ineffective response to ovariectomy; €, Mean
+S. E.

WTREE I [F— B 0 ER R EIE LS b0k IbE
HAOEEITH -1z, % 2 TR—EBEO ER OXH %, ¥
& & 0 JRREH 158, VI & D IR 1038, B L UE
EDZA DT IF KSR 10 BLOSERD $HC
2T ER BREMOE & MET L 72,
i) #IE X b O 180 ER BRatto &k

#iE ER BMRES 105 - 80 F (76%) #IMfEt 1
ELERBMEM#EBEL-OCRL T, BODBH

(24%) 12 ER &t~ 2 Z{b L 72, 20 ER BiEFHEH

Table 2. Correlation between change of ER status in 1 week after ovariectomy

and response to ovariectomy

Primary Ovex. ITW* No. (%) of tumors
ER No. of ER No. of Response to ovariectomy
status tumnors status tumors Effective Intermediate Ineffecti&ii
(+) 80 57 (71) 21 (26) 2 (3)
(+) 105
(=) 25 13 (52) 12 (48) 0
(+) 2 1 0 1
(=) 25 N
(=) 23 3 (12) 5 (22) 15 (65)

*Ovex. 1 W; 1 week after ovariectomy
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» ER B~ BRI DL T, 2 DBROIIFRMR %
EE T 5 b, BB CIRESBE71%, AR 26%,
g 3% TH o R DIH LT, BF TIXHRI 52%,
R 48%, MERIEE 0% TH o7z, BB, ER Bt
ikt L T, ER B EE LTI ERENEE
B Bw o (P<0.05), JNFEPRIBEDIEE TN
R R ER Bt SEBMEAOERNE T 5 Z LR
man (£2).

i) #IE & DGR 10 8D ER B0 R
#E ER BHERO 5 5, Ik 10 BZEEL EEF
L, ER #HIELEB b DR 26 TH o7, ED
5 27 1 (64%) 13 9RH % 10 8T ER B &L, <
noOEEORESIIEREETCH . —7,
[ ER [EHEEBOKESFE ER BMEDE AL, b T
iz 19 Bile 2 1 (119%) D & 25HRHEH: 10 38T ER Btk
rHFES R (R3).

i) £ERICHY 5 ER BN 0T
FEED LA T IA—VEEE 10 BEOSRBRIC

Table 3. Change of ER status in 10 weeks after

ovariectomy
Primary Ovex. 10W*
ER No. of ER No. (%)
status tumors status of tumors
(+) 15(36)
(+) 42
(=) 27(64)
(+) 2(11)
(-) 19
(=) 17(89)

*Ovex. 10 W; 10 weeks after ovariectomy
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Table 4. Change of ER status after ovariectomy and administration of estradiol

ER

5o
status Primary

No. of tumors in each stage
Ovex. 1W

Ovex.10W Est. IW Est. 10W

16 11

6

5
3 3

LW NN W

Ovex. 1 W, 1 week after ovariectomy; Ovex. 10 W, 10 weeks after ovariectomy ; Est.
le, ldweek after administration of estradiol ; Est. 10 W, 10 weeks after administration
of estradiol.
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Photo. 1. *H - estradiol autoradiogram of ER positive primary tumor, showing
multicentric aggregation of ER positive cells with high radioactivity ; X 60.

Photo.2. °H - estradiol autoradiogram of ER positive primary tumor. Tumor is
composed of varying proportions of ER strongly positive cells (arrow A), ER weakly
positive cells (arrow B) and ER negative cells (arrow C); X 200. This tumor
showed intermediate response to ovariectomy.
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Fig.7. Correlation between ER values and
distribution of ER positive cells in primary
tumors. ER values of each group are represent-
ed by length of bar; A -F, (p<0.01).
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Table 5. Distribution of ER positive cells in primary tumors and response to ovariectomy

Distribution of

No. ER* ER strongly ER weakly Response to Ovex
positive cells positive cells
1 62.2 (4) (+) Effective
2 52.4 (H) (+) "
3 45.5 (#) (+) "
4 43.2 (4) (+) "
5 40.5 (4) (+) )
6 37.5 () (+) i
7 31.6 (4#) (+) )
8 28.6 (#) (+) "
9 27.6 () (+) )
10 24.6 () (+) i
11 20.9 ) (+) n
12 20.9 () (+) /)
13 20.8 (4) (+) N
14 19.6 (4#) (+) "
15 18.0 (4) (+) /
16 31.6 (4) () Y]
17 23.3 () (=) ”
18 21.1 () (=) ”
19 12.8 () (=) "
20 18.0 (+) (+) /)
21 13.6 (+) (+) "
22 35.7 () (+) ]
23 21.1 (+) (+) 7
24 26.1 (=) (+) Y
25 63.0 (4) (—) Intermediate
26 50.5 () (—) N
27 27.6 (4) (+) 7
28 23.8 (1) (=) 4
29 17.6 () (—) U
30 16.5 () (=) ”
31 15.3 (#) (—) "
32 37.8 (+) (=) /)
33 29.1 (-+) (—) N
34 14.9 (+) () )
35 14.5 (+) (=) "
36 14.3 (+) (—) /)
37 14.3 () (=) 7
38 10.0 (+) (=) ”
39 8.1 (+) (=) Ineffective
40 6.9 () (=) 7
41 3.9 (+) (=) 7
42 6.3 (=) (=) "
43 5.7 (=) (=) Y
44 4.6 (=) (=) )

* fmoles/mg protein
Ovex; ovariectomy
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Photo.3a. Histological view of tumor at the Ist week after ovariectomy. Note
multiple necrosis and cyst formation; X 40.

Photo. 3b. *H - estradiol autoradiogram of tumor at the lst week after ovariectomy.
ER postive cells are mainly located around degenerative tissue. A, ER strongly
positive cells; B, ER weally positive cells; C, cyst; X 300.
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o Fig.8. Correlation between distribution of ER
28 positive cells in primary tumors and response
‘E’E <) B E eoeo to ovariectomy. _0, Tumors with effective
% AAAAAA LLL L o —— response to ovariectomy; ®, Tumors with
= intermediate response to ovariectomy : A
z .
(VS

Tumors with ineffective response to ovariec-
(-)&(x) (+) (++) tomy.

Distribution of
ER strongly positive cells

Table 6. Distribution of ER positive cells in tumors at the Ist week after ovariectomy

Distribution of

No. ER* ER strongly ER weakly Response to Ovex
positive cells positive cells

1 34.6 (#) (+) Effective

2 30.6 (+) (+) N

3 27.3 (+) (+) »

4 15.6 (+) (+) 7

5 13.7 (4) (=) i

6 13.0 (+) (+) ”

7 29.9 () (=) Intermediate
8 27.6 (4) (+) )

9 16.5 (+) (—). N
10 14.5 (+) (-) "
11 6.3 (=) (=) Ineffective
12 4.8 (=) (=) "

* fmoles/mg protein
Ovex ; Ovariectomy

Table 7. Distribution of ER positive cells in tumors at the 10th week after ovariectomy

Distribution of

No. ER* Response to Ovex

ER strongly ER weakly
positive cells positive cells

1, 31.8 (£) (+) Intermediate
2 15.2 (£) (=) n

3 14.8 (%) (=) )

4 9.8 (%) (—) I

5 7.9 (%) (=) "

6 6.9 (=) (—) "

7 7.6 (+) (=) Ineffetive

8 0 (=) (—) P

* fmoles/mg protein
Ovex; Ovariectomy
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Photo. 4. °*H - estradiol autoradiogram of tumor at the 10th week after ovariectomy,
showing a small number of residual ER strongly positive cells (arrowed); X 400.

Photo.5. *H - estradiol autoradiogram of tumor at the Ist week after administra-
tion of estrdiol, showing increase of ER strongly positive cells; X 400.
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Table 8. Distribution of ER positive cells in tumors at the 1st week after administration

of estradiol

Distribution of

No. ER* * ER strongly ER weakly Response to Ovex
positive cells positive cells
1 18.7 (+) (=) Effective
2 2.4 (=) (-) n
3 50.4 () (+) Intermediate
4 20.6 (4) (=) ”
5 19.0 (1) (=) "
6 16.7 (+) (=) n
7 14.5 (+) (=) ”
8 12.3 ) (-) »

* fmoles/mg protein
Ovex ; Ovariectomy
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Variation of Estrogen Receptor (ER) Values and Distributions of ER Positive Cells following
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Abstract
The hormonal influence on the variation of estrogen receptor (ER) values and histological
distributions of ER positive cells was studied in the 7, 12-dimethylbenz(a)anthracene (DMBA)-
induced rat mammary cancer. Changes in the hormonal status were produced by ovariectomy
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and subsequent administration of estradiol. Responses of tumors to ovariectomy were divided
into three groups; effective, intermediate and ineffective group. ER values of tumors were de-
termined by the dextran-coated charcoal (DCC) method and distributions of ER positive cells in
tumors were analized with 3H-estradiol autoradiography of the frozen section. In tumors re-
sected on ovariectomy (initial tumor), the difference of ER values between the effective and
intermediate groups was not found, but the distributions of ER positive cells in tumors were
different between the two groups. Tumors of the effective group were mainly composed of ER
strongly positive and weakly positive cells, whereas tumors of the intermediate group were
composed of ER positive and negative cells. One week after ovariectomy, tumors of the effective
and intermediate groups decreased significantly in ER values, showing multiple necrosises and
cysts. ER strongly positive cells were found only in the area near the degenerative tissues. This
indicated that ovariectomy induced necrosis of ER strongly positive cells in tumors. Ten weeks
after ovariectomy, almost all tumors of the effective group disappeared, but tumors of the inter-
mediate group showed regrowth. ER values of these surviving tumors decreased further and 64%
. of the initial ER positive tumors became ER negative in 10 weeks after ovariectomy. These ER
negative tumors were mainly composed of ER negative cells. Later than the 10th week after
ovariectomy, the dose of 10ug of estradiol per week was administrated by subcutaneous injection
for 4 weeks. One week after the last administration of estradiol, ER values of the tumors signifi-
cantly increased and distributions of ER strongly positive cells also increased. On the other
hand, tumors of the ineffective group had low ER values and few ER positive cells. ER values
of these tumors were not effected by ovariectomy or administration of estradiol.

These results suggest that ER positive tumors change to ER negative ones after ovariectomy
because of reduction of ER positive cells. So investigation of ER positive cells in the tumor is

useful in predicting the effect of hormonal treatment of the mammary cancer.



