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An Immunocytochemical Assay of Estrogen Receptor in Breast
Cancers Using Monoclonal Antibodies

In Ho Kim, MD; Soo Sang Sohn, MD; Joong Shin Kang, MD

Department of Surgery, Keimyung Universily
School of Medicine, Taegu, Korea

Department of Pathology, Keimyung University
School of Medicine, Taegu, Kovea

Estrogen receptor(ER) is an unique protein that specifically binds estrogens in tissue that responds to this
hormone. In order for tissue to recognize estrogens, it is considered necessary for ER to be present. Receptor

assay can be used in prediction of response of hormonal therapy in treatment of breast cancers.

Immunocytochemical assays(ICA) involve localization and staining of ER in tissues or cell preparations using
'monoclonal antibodies. Frozen sections from 13 human breast carcinomas were examined for the presence
and distribution of ER-containing tumor cells using Abbott ER-ICA monoclonal antibodies and immunoperoxi-

dase technique. Estrogen receptor was localized only in the nuclei in breast tumor cells in 6 cases. Serveral

staining patterns were observed. Thus, an immunocytochemical assay for estrogen receptor may provide addi-

tional information for identifying hormonally responsive breast cancers.
Key Words : Breast cancer, Estrogen receptor.

e

ME

557 AgeE £897

EzA Afste 55 duelt. &
At Ad2EZANE AAGHAE diEZAU
glofopyt g, =3

Z2Wl

!
NAERZW FE&A(ER) v 23U EH3t= o el A ER9] EAdiE fddrolyt Abg et &

*ol E2 19880 E AdEE FAEY EFAA A7Hs 19908 E SFATY R 2AETH BRE ol R HE



- 40 -

BRI AR 9% H 458 1990

e} X gl & X go) g w3L vg gAY
& glon FH 77k disease-free interval) o)L} A&
5 HAte] EE oled 24E 2o g8l A ok
Y fugte] EREA WOl sucrose density gra-
dient centrifugation, dextran-coated charcoal® of]
g F42H e cytosolo A ERE 24 5HE § o3
We] JfEtE|e) o} o]F WhEe Uk Hey
Aol e A3 A &) Greeneg40 o) o]l ERe o] &
monoclonal antibody7} 4tg 4 ulgl wlzAM =3
ol ZAste= ERS US| ol2ge} 2
2| FH A7 A el 9319 Abbott ER-ICAC] 9] 3
ERS 4N Jx 9} 7|e} oz ZA 4 cytosol?
ER & ZAlo] o)) 433t correlationo] g0l Q1A E T
AT, 18] 3 ERe SHETLFAE o] &3 AY
ZAgH AMoze oE PHores ¢ F gl
ERS f¥z2aU &2 9 48 I 5 de F4o)
9\1\:}_1(}).

olofl A 25L& 19851 HE] 1986'd 7k 2] A| 5 of &} ail
o] epet FAH Qe A A HF 13759 fot @3t
A3 ek A H24E oo 2 ERICA(Abbott,
US.A)E AF8-3l] immunoperoxidase W o8& &1
Z3U ERE 93 A 18X FFE QAN o)
ARE TUY 278 2T, TELANY elas-
tosis grade'™® dupdo] Ael 2 gzle) AEuke
9 o 3o} HuEAete) 1 @A) o o} Bm

N

ER —————— _ER
Tissue Section  Ant-ER Ab
(rat)

A,
ME U ey

1985 F-E] 198674 AlF g o fE 5
AN g os g dASSe we 13
Hel x5 ogor sk Fae it ol
334 ek 2782 Apdeto| T

FHEAL MR AF SHAEPo s 2GS
golatn zHeo ARE WEAA ~70T A&7
A7A Bgkste,

Cryostatol Al ZFUdzHog HE 46ume A&
HU S o folsalol=o] B 3y}, 1% 37
% formaldehyde-PBS (phosphatebuffered saline) o}
10-15%-7F 3851 PBSY) 4 4) % immunocytoche-
mical A& A= o8 70wrs] fofsbw
&7 Zoh(Fig 1.
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Fig 1. Immunocytochemical procedure for detection of estrogen receptor in frozen sections tissue.
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Fig 2. Immunoytochemical staining of a section of human breast cancer for estrogen receptor. (X400)
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Table 1. Patients’ characteristics and result of estrogen receptor by immunocytochemical assay

(ER-positive Cases)

Case (LM No.) Age Tumor Tumor
(PMP) status size

1 S86— 1974 30 primary 85 cm

2 S86 — 4262 36 primary 20 c¢m

3 S85—7512 38 primary 45 c¢cm

4 S86—2101 41 primary 4.0 cm

5 585—7761 49(P) primary 4.5 cm

6  S86—2296  55(P) primary 30 cm

{ER — negative Cases,

Case (LM No.) Age Tumor Tumor
(PMP) status size

1 S86—4494 32 primary 3.0 cm

2 S86— 1229 33 recurrent 5.0 cm

3 S85—7710 33 primary 3.0 cm

4 S86— 219 3 primary 3.0 cm

5 S86— 778 44 primary 3.0 cm

6 S86—4376 46(P)  recurrent 55 cm

7 586 — 8566 58(P) primary 50 cm

Histologic Histologic Elastosis LN
Type grade grade status
DC* I 1 I

Pap. Ca II 1 Il
DC il 2 111
DC 111 3 I
DC 11 2 II
DC 111 2 I

Histologic Histologic Elastosis LN
Type grade grade status
DC I 2 I
DC** III 1 111
DC I 2 1l
DC* 11 1 I
DC Il 1 I
DC 111 3 III
SRC* 1 2 11

DC* : Infiltrating ductal carcinoma; DC** . DC with vascular invasion; DC# : DC with Paget

SRC* . Signet ring cell carcinoma

o &

TG AT A oA BRI =7}
4 g ool tigddtsie B o&d g
ared el of A Fok WARNIE QoM AFHEY,
A, Fuste E9loleh®. fubeke] Ry g &4
& & gejd AlAdoln 1896d Beaston'™o] 2% ¢
HA7F ArtelA HA Bl fudEaies
HaREed A F49 3WE HAHYYE B
Tole#) 19501 tholl+= Huggins$} Bergenstal'” 2] %
AlFZ2& 2 Luft®} Olivecrona® 9] ¥3l44 H&
%o HolfudalA Algsley ARE Huue
Huzk d9den 1960Wole WEn f¥o] A%
TG R F2 A8 YR dF HAoY
agA A8 fae] oF 2530% A7 ASE
e AT

2 A ojH BRpoll A e Aol 714 BRI}
AeA E ojw FalelA thE X7 Wyo] A
Ag AAsIAH dz2HW ] ERste 2H R
T8 ZHo) BA-E 7)&olA =t 1961 Folca®

Fo] WEH e¥ow AARE B Fx9 gx3FHo)
AP AEZAE ol uptake FTHE g
ol e 19703 Jensen®? o] Ao A of &
EZo} fet 230 FoldtA AR AT
oA AL WEy awoe] anr} vk ABUAE
F YgFsden 1 ol F o]F J2ER FEHA e
T &F NEYHY 2T 21 4FE o
Aged Aol v 8% A2 {FHG xR
UFE7LEE 848 9dA Sl

Fidy diEEZA F&4 FHdE AEAA
AF 5o} o] sucrose density gradient method 9}
charcoal coated dextran method 5-¢] 1o} ol&
go| wol Ev, Algsli= SHEg Fuje} Aol
gastez et ¥y AAMCAME AA gt
HZ ol FAPEL FE0 dHET FAE
o] &3 MEL WHoR JAERN FEHE 24
e o) aEe] AEEEHAEH o el WY
Z28}8 7Y o|BH),

o] FHL A AP + i, 47H
Aol Uk
ZHEHAA ERE AEE WYX 87y 9

L

=)



AAS - &4 - 23 - )45 I FERAY d2ERZA 84 53

e ERet o) gk 9] specificity 9} avidity S
7}21 monoclonal antibodye] A4te) 93l o] o)
HoP. o] &A= estrophiling MeHoz AFPT
i Rgsstgez 89 P, o8 P
AYA RSl HE&gozA B2A AR
Eqdte FEAE G243 A FqP. B
Ao Ae AbbottAtell A 7B ER2l monoclonal
antibody (H222)E AMg-3t9Th AN 228 52
dHog whEo] A% Z3t @A oAk ERe]
A4 =) c), Target celld] ofAEZ A FL71HAL
Gorski?®, Jensen® ol 93} A XA 2] ERo| o=
E2A% A7 Fo Hal g4 Yoz A
(translocate) ¢} #o]A ERo] genomeo] +£3}A
Hr}

AREL #8920 Y= ERE Al ERY
¥ monoclonal antibody®. ¥ 22387 uhg o
2 Bt o] e 23 ERY EAE 47
£ ¥ o]y 2} ER target tissue W 2] ERS] 74 %
g & ARG

ZH oA ERY EAARE figtelu zAgu
2ret @ake] A goA EFEXE) WP ¥HEL ol
QAL & Ao ¥ 77t (diseasefree interval)
ojvf & F A GFE olvd =L Fon
&2iA AUrhJensenF e} AF Ao o3 ERo]
e i g4 W2 add A9 ukgstx
gou v ERE Ze tlR-Ee fd Sxte a2
A ANgo o) ARE BEon dYct ol g
&AL 3F A7 A5 s E S5 AT,
a3 f4E XA ERS EA4) HRE of=
Aol - A E5E AT T2 Ao Ha Y,

£ AYeAM HAEL Abbott ER-ICAY o8 &
et MEe] 84 ERE H3 3T} o]} o
ERY SHEFHZAE o] &5 Az 3z Hao
2E 9 PHeEE ¢ 4 ¢l ERY #ystz3
Wel B & g ¢ £ e Adel o

2 o

F BRI daER $eHe 2P @
zte] Bkt ARl Fa ) B WyEe] o
2% AFAAE A8 U & dextran coated
chalocal ¥''8 2-& sucrose density gradient ¥ 5]
ol&5o] o} AT GHET FHNE o) &3 o
2EZU F&H 9 EHo] Ndslel o] &3ty Hx

Mg o] glon 7|Z9] AsetE AupAst AL
22 Qe g o] 85I o od BYdME
NPsd o ANE Ao £ Homz A
R0 g Aol & Ao AtgHT},

S |

1. Stanford JL, Szklo M, Brinton L: Estrogen recep-
tors and breast cancer. Epidemiol Rev 1986; 8:
42-59.

2. Mc Carty KS, Hiatt KB, Budwit DA, et al: Clinical
response to hormone therapy correlated with es-
trogen receptor analyses. Biochemical v Histro-
chemical methods. Arch Pathol Lab Med 1984;
108: 24-26.

3. Meredith JT, Mcbride RC, Cerezo L: Estrogen
receptors in breast cancer, J Florida MA 1988;
22-28.

4. Jensen EV, Smith S, De Sombre ER: Hormone
dependency in breast cancer. J Steroid Biochem
1976; 7: 911-917.

5. Korenman SG, Dukes BA: Specific estrogen bin-
ding by the cytoplasm of human breast carci-
noma. | Clin Endocrinol 1970; 30: 639-645.

6. Green GL: Application of immunochemical tech-
niques to the analysis of estrogen receptor struc-
ture and function, in Litwack Gled): Biochemical
Actions of Hormones. New York, Academic Press,
1984, Vol 2, pp 207-239.

7. Greene GL, Nolan C, Engler JP, et al: Monoclonal
antibodies to human estrogen receptor. Proc Natl
Acad Sci USA 1980; 77: 5115-5119.

8. King W], De Sombre ER, Jensen, et al: A compa-
rison of immunocytochemical and steroid-binding
assays for estrogen receptor in human breast
tumors. Cancer Res 1985; 45: 293-304.

9. Mc Carty KS, Miller LS, Cox EB, et al: Estrogen
receptor analyses. Correlation of biochemical and
immunohistochemical methods using monoclonal
antireceptor antibodies. Arch Pathol Lab Med
1985; 109: 716-721.

10. O’Connell MD, Said JW: Estrogen receptors in
carcinoma of the breast. A comparison of the
dextran-coated charcoal, immunofluorescent, and
immunoperoxidase technics, AJCP 1988; 80: 1-5.

11. Giri DD, Lonsdale RN, Dangerfield VM, et al:
Clinicopatholgical significance of intratumoral va-
riations in elastosis grades and the oestrogen



- 444 -

HHBGR R 9% 45 1900

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

receptor status of human breast carcinomas. J
Pathol 1987; 151: 297-303.
Glaubitz LC, Bowen JH, Cox EB, et al: Elastosis
in human breast cancer. Correlation with sex ste-
roid receptors and comparison with clinical out-
come. Arch Pathol Lab Med 1984; 108: 27-30.
Fisher ER, Gregorio RM, Fisher B: The patho-
logy of invasive breast cancer: A Syllabus derived
from findings of National Surgical Ajuvant Breast
Project(Protocol No. 4). Cancer 1975; 36: 1-84.
Bloom HJG, Richardson WW: Histological gra-
ding and prognosis in breast cancer. Br J Cancer
1957; 9: 359-377.
Central Cancer Registry: One Year Report for Ca-
ncer Register in the Republic of Korea, 1985,
Beatson GT: On treatment of inoperable cases
“of carcinoma of mamma: Suggestions for new
method of treatment with illustrated cases. Lan-
cet 1986; 2: 404-407.
Huggins C, Bergenstal PM: Inhibition of human
mammary and prostatic cancer by adrenalectomy.
Cancer Res 1952; 12: 134-141,
-Luft R, Olivecronal H, Ikkos D, et al: Hypophyse-
ctomy in management of metastatic carcinoma
of breast, in Currie A (ed): Endocrine Aspects
of Breast Cancer; Proceeding of conference held at
University of Glasgow. Edinburgh, Livingston,
1958, pp 27-35
Folca PJ, Glascock RF, Irvine WT: studies with
tritium labeled hexoestrol in advanced breast ca-
ncer, Lancet 1961; 11: 796-798.
Jensen EV: Pattern of hormone-receptor interac-
tions, in Gritfiths K, Pierrepoint CG (eds): Some
Aspects of Aetiology and Biochemistry of Prostatic
Cancer. Cardiff, Alpha omega alpha 1970, pp 151-
159,
Jensen EV, Block GE, Smith S, et al: Estrogen
receptoers and breast cancer response to adre-

22.

23.

24.

25.

26.

27.

28.

29,

30.

nalectomy. Natl Cancer Inst Monogr 1971; 34:
55-67.

Jensen EV, Desomber ER, Jungleblut PW: Estro-
gen receptors in hormoneresponsive tissue and
tumors, in Wessler RW, Dao TL, Woods S (eds):
Endogenous factors influencing host-tumor bala-
nce, chicago, University of Chicago press 1967;
p 15-21.

Press MF, Greene GL: Methods in Laboratory
Medicine. An immunocytochemical method for
demonstrating estrogen receptor in human ute-
rus using monoclonal antibodies to human estro-
philin. Lab Invest 1984; 408: 480-486.

Press MF, King W, Greene GL: Immunocytoche-
mical localization of estrogen receptors in the
human endometrium using a monoclonal anti-
body against human estrogen receptor (abst). Fed
Proc 1983; 42: 1178-1179.

Gorski J, Toff D, Shyamata G, et al: Hormone
receptors: Studies on the interaction of estrogen
with the uterus. Recent Prog Horm Res 1968; 24:
45-54.

Jensen EV, Suzuki T, Namuta M, et al: Estrogen-
binding substances of target tissues. Steroids
1969; 13: 417-428.

King W], Greene GL: Monoclonal antibodies lo-
calize oestrogen receptor in the nuclei of target
cells. Nature 1984; 307: 745-747.

Engelsman E, Persijn JR, Korsten CB, et al: Oes-
trogen receptors, in human breast cancer tissue
and response to endocrine therapy. Br Med ]
1973; 2: 750-756.

Maase H, Engel B, Hohmeister H, et al: Estrogen
receptors in human breast cancer tissue. Am J
Obster Gynecol 1972; 113: 377-380.

Mc Guire WL, Carbone PP, Vollmer EP: Receptors
in Human Breast Cancer. New York, Raven Press,
1975, pp 151-158.



