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A B S T R A C T :  The  estrogen receptors (ER) in breast cancer  tissues were in- 
vestigated in 122 patients using an immunoperoxidase method.  ER (+) were 
evident in 77 of  122 patients (63.1 per cent). If  classified according to pre- 
and postmenopausal  subjects. ER (+) was seen in 61.4 per cent and ER ( - )  in 
32.9 per cent before menopause,  and ER (+) in 65.4 per cent and  ER ( - )  in 
30.8 per cent after menopause with no marked difference between the two. If  
classified according to histological type, ER (4-) was seen in 73.2 per cent of  
those with papil lotubular  carc inoma and in 62.0 per cent of  those with scir- 
rhous carcinoma, whereas ER ( - )  was seen in 44.9 per cent of  those with 
medullary tubular  carcinoma.  ER (4-) was seen in carc inoma with apocrine 
metaplasia, lobular carc inoma and Paget's carcinoma.  Concerning the rela- 
tionship between pr imary tumors and metastatic lymph nodes, ER (+) for 
both was seen in 20 of 41 patients (48.8 per cent) whereas ER ( - )  for both was 
found in 9 of  41 patients (22.0 per cent). Four patients with local recurrences 
had a positive ER (+) at the beginning of  treatment,  but  the ER became 
negative after hormonal  t reatment  and chemotherapy.  
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INTRODUCTION 

E n d o c r i n e  therapy is one of  the most effec- 
tive treatments for advanced breast cancer, 
albeit the response rate being only 50-60 per 
cent. The  estrogen receptor is one index used 
to determine the indications of  this therapy. 
In at tempts to obtain more effective responses 
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of  endocrine therapy for breast cancer,  we 
studied estrogen receptors cytohistochemical- 
ly and tried to establish criteria for selecting 
patients responding to such therapy. Mor- 
phological studies of  estrogen receptors in 
breast cancer tissues in terms of  histogenesis 
of  breast cancer as well as tumor  effects of  
endocrine therapy were also done. Estrogen 
receptors in breast cancer tissues were histo- 
cytologically investigated by the immunoper-  
oxidase method.  

MATERIALS AND MMETHODS 

The breast cancer tissues used were those 
obtained after biopsy or surgery at the First 
Depar tment  of  Surgery, Kinki University 
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School of Medicine. T he  tissues were fixed in 
10 per cent formaldehyde solution or by the 
freeze-substitution method 1 just after collec- 
tion, and 6/J paraffin sections were prepared.  

One hundred  and twenty-two women with 
pr imary breast cancer were examined for ER 
with respect to the menopausal  status, his- 
tological type and stage classification of  the 
cancer, pr imary and metastatic tumors, and 
recurrent  breast cancer.  A comparison of  
histological ER and biological ER was made.  

Staining technique for  estrogen receptors 
Estrogen receptors were stained by the im- 

munoperoxidase technique. T he  paraffin sec- 
tions were deparaffinized and  covered with 
normal  porcine sera dissolved in 0.5 M Tris 
buffer solution, pH 7.6, followed by incuba- 
tion for 30 minutes at room temperature.  The  
porcine sera were absorbed by filter paper .  As 
the pr imary serum, rabbit  anti-17/~-estradiol- 
6 bovine serum albumin (Miles-Yeda, 
U.S.A.),  diluted five fold with Tris buffer 
solution, was placed in a moist chamber  for 
24 hours at 4~ For the following two hours, 
the temperature  was gradually increased to 
room temperature.  The  sections were washed 
three times in Tris buffer solution for three 
minutes. Then,  as the secondary serum, por- 
cine anti-rabbit  Ig G (Dako, Denmark)  was 
diluted 100 fold with Tris buffer solution, fol- 
lowed by a 30 minute  incubat ion at room 
temperature.  The  sections were washed three 
times in Tris buffer solution for three 
minutes. Then,  rabbit  peroxidase anti-per- 
oxidase complex (Dako) was placed in a moist 
chamber  for 30 minutes at room temperature  
and 3, 3 '-diaminobenzidine tetrahydrochlo- 
ride solution with 0.005 per cent hydrogen 
peroxide added was used for preparat ion of  
the Karnovsky solution. The  DAB solution 
was subjected to a color reaction for five 
minutes and immediately the solution was 
washed well in Tris buffer solution and finally 
in distilled water. Nuclei were stained with 
hematoxylin and then, dehydrated,  cleared 
and mounted.  Those from which the pr imary 
or secondary sera were removed were used as 
controls. The  criteria of ER level were based 

on the percentage of  ER positive cells in the 
cancer cell populat ion.  If ER positive cancer 
tissues accounted for 50 per cent or more of 
the total number  of  cancer cells, the subject 
was assessed as ER positive; 50-10 per cent, 
ER (_); and 10 per cent or less, ER negative. 

Biochemical ER measurement method 
The breast cancer tissues were immediately 

cut and sections measuring 1 cm were pre- 
pared, followed by preservation in a deep 
freezer. ER were measured in accordance 
with the dextran-coated charcoal  method 
(DCC method) .  The  material  was classified as 
ER positive when the ER levels exceeded 10 
f m o l / m g  protein and when they were less 
than 10 f m o l / m g  protein, as ER negative. 

RESULTS 

Intracellular  localization of  ER in breast 
cancer could be classified into three types: 
that  localized in the cytoplasm, that  in the 
nucleus and that  in both the cytoplasm and 
nucleus. ER, localized only in the nucleus, 
seemed to be a nuclear estrogen receptor. In 
breast cancer tissues, ER positive cancerous 
cells and ER negative .gancerous cells were 
mixed and formed a so-called mosaic pattern.  

Menopausal status 
The number  of  premenopausal  patients 

was 70 and the postmenopausal  patients, 52. 
After ER staining, 43 (61.4 per cent) of the 70 
premenopausal  patients were classified as ER 
positive and 34 (48.6 per cent) of the 52 post- 
menopausal  patients as ER positive. No signi- 
ficant difference was observed. 

Histological type 
The relation between histological type and 

histological ER of the pr imary tumors is 
shown in Table  1. 

T NM staging of  breast cancer and his- 
tological ER 
Seventy-three (59.8 per cent) patients were 

classified as stage II,  24 (19.7 per cent) as 
stage I, 13 (10.7 per cent) as stage III ,  10 (8.2 
per cent) as stage IV and 2 (1.6 per cent) as 
TIS. The  rate of  ER positive was highest (70.8 
per cent) for stage I, 61.5 per cent for stage 
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Table 1. The Relation between Histological Type and Histological ER of the Pri- 
mary Tumors 

Histological Type 
Histological ER 

ER (+) (%) ER (+) (%) ER(-) (%) Total 

Papillotubular ca. 30 (73.2) 
Medullary tubular ca. 25 (51.0) 
Scirrhous ca. 13 (62.0) 
Mucous ca. 4 
Modullary ca. with 

lymphoid infiltration 1 
Lobular ca. 2 
Ca. with apocrine 

metaplasia 1 
Paget's ca. 1 

l l  (26.8) 41 
2 (4 .1)  22 (44.9) 49 
4 (19.0) 4 (19.0) 21 

1 5 

1 2 
2 

Total 77 (63.1) 6 (4 .9)  39 (32.0) 122 

III ,  60.3 per cent for stage II, 60.0 per cent 
for stage IV and 100.0 per cent (two patients) 
for TIS.  No difference was observed in the re- 
lationship between the growth rate of  cancer 
and the ER positive rate. 

Histological activity of  ER in primary 
tumors and metastatic foc i  to the regional 
lymph nodes 
In 41 (33.6 per cent) out of  the 122 patients 

with pr imary tumors, metastatic lymph nodes 
were present. A comparison was made  be- 
tween ER activity in pr imary tumors and ER 
in metastatic lymph nodes. The  ER positive 
rate was higher in pr imary tumors than  in the 
metastatic loci. Out of  the 41 patients, 20 
(48.8 per cent) were ER positive in both  the 
pr imary tumors and metastatic lymph nodes. 
Nine (22.0 per cent) were ER negative in both 
and one (2.4 per cent) was ER false positive in 
both. Thus,  in 30 (73.2 per cent) patients, ER 
status in the pr imary tumors coincided with 
that in the metastatic lymph nodes, while in 
eight (19.5 per  cent) patients, ER status in the 
pr imary tumors did not coincide with that  in 
the metastatic lymph nodes. 

Comparison between histological ER and 
biochemical ER 
Among  32 patients undergoing biochemi- 

cal measurement ,  22 (68.8 per cent) were ER 
positive. Out  of  the same patients, 23 (71.9 
per cent) were ER positive, in terms of  histo- 
chemistry. No significant difference was ob- 

served between the two. The  number  o f  pa- 
tients who were ER positive in both measure- 
ment  methods was 18 (56.3 per cent), while 
five (15.6 per cent) were ER negative. Thus  
the ER status was confirmed in a total of  23 
(71.9 per cent) patients after the two ex- 
aminations. 

ER staining in recurrent breast cancer 
Four patients with local recurrent breast 

cancer were studied histologically. At the first 
operation, three were ER positive and the re- 
maining one, ER (• For the t rea tment  of  
local recurrence, chemotherapy (ADM, FT 
207 and 5 FU) and endocrine therapy (ad- 
renalectomy, oophorectomy and tamoxifen 
administration) were performed.  Thereafter ,  
ER in those with a recurrence was negative. 

DISCUSSION 

The  histochemical methods for determin- 
ing estrogen receptor in breast cancer tissues 
have long been debated.  2-6 We measured ER 
by staining with peroxidase which reflected 
binding of  antibodies to estradiol-17fl and  E2 
with estrogen. In this method,  the impor tant  
point is whether estrogens bound to estrogen 
receptors are preferentially stained. There  is 
the possibility that not  only estrogen receptors 
specifically bound  to estrogen but also E2, an 
estrogen binding substance nonspecifically 
binding to estrogen, may  also be stained in 
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this method .  However,  at the  present  s tage 
where no monoclona l  an t ibody  of ER has 
been  identif ied,  this me thod  can be con- 
s idered to be adequa te  as an ER s ta in ing 
me thod .  

In  the present  study, ER staining was ac- 
cord ing  to the PAP me thod  repor ted  by 
Shimizu et al. 7 W e  used r abb i t  anti-17/~-estra- 
diol-6-BSA as the p r imary  se rum and  porc ine  
an t i - r abb i t  IgG as well as ant isera  of  peroxi-  
dase ant i -peroxidase  complexes  as the  secon- 
da ry  sera and for this reason,  this m e t h o d  is 
different  f rom others.  

Concerning  the menopausa l  status and  ER 
in breas t  cancer ,  no difference was observed 
between the pre-  and  the pos tmenopausa l  pa-  
t ients.  W i t h  the  b iochemica l  measu remen t  
me thod ,  the ER positive rate  is higher  in post- 
menopausa l  pat ients ,  8 whereas in J apan ,  
m a n y  investigators r epor ted  that  there  is no 
difference in the ER positive ra te  between 
pre-  and  the pos tmenopausa l  pat iepts .  9 W i t h  
respect  to the histological  type of the  breas t  
cancer  and  ER, the  ER positive ra te  was 
h igher  in the order  of  pap i l l o tubu la r  carcino-  
ma ,  scirrhous ca rc inoma and medu l l a ry  
t ubu la r  ca rc inoma.  Thus,  the ER positive 
ra te  increased in those with a well differen- 
t i a ted  ca rc inoma  and  decreased in case of  a 
poor ly  d i f ferent ia ted  ca rc inoma .  10 

The  results of  the b iochemica l  measure-  
m e n t  m e t h o d  n revealed tha t  the ER positive 
ra te  was low in cases of medu l l a ry  t u b u l a r  
ca rc inoma  and  medu l l a ry  ca rc inoma with 
lympho id  inf i l t rat ion bu t  was high in cases of 
pap i l l o tubu l a r  ca rc inoma and  mucous  car-  
c inoma.  

W i t h  the cytohistological  method ,  can-  
cerous tissues were examined  on a cel l -uni t  
basis, whereas in the b iochemica l  me thod ,  ER 
of  the whole t umor  consist ing of cancerous  
cells was de te rmined .  

Therefore ,  the tissues with a lot of  connec-  
tive tissue such as scirrhous cancer  show ap- 
pa ren t ly  low ER levels in m a n y  cases. 
Whe the r  or not  a site for sampl ing  1. is pre-  
dominan t ly  ER positive or  ER negat ive  also 
affects the ER levels ob ta ined .  The  results of 

the present  s tudy are  in agreement  with those 
of  studies where the  histological  ER was com- 
pa red  with the  b iochemica l  ER by the fluores- 
cent an t ibody  technique  or the immunope r -  
oxidase me thod .  13-16 Concerning  the stage 
classification of  cancer  and  ER, no difference 
was observed between the indiv idual  stage 
groups.  The  results of  the b iochemica l  mea-  
surement  revealed no significant differences 
and these results were coincident  with those 
ob ta ined  af ter  the  present  study.  Accord-  
ingly, there  was no re la t ionship between the 
growth ra te  of  cancer  and  ER status. 

In  a compar ison  of  ER in p r ima ry  tumors  
and  in their  metastases to regional  lymph 
nodes, the ER positive rate  was lower in the 
metas ta t ic  lesions t han  in the  p r imary  tumors.  
The  ER state in p r imary  tumors  was not  al- 
ways coincident  with tha t  in metas ta t ic  
lesions. T h e  same phenomena  were no ted  
when b iochemica l  measurements  were m a d e .  9 

T h e  results of  ER staining in the  present  
s tudy ind ica t ed  tha t  pat ients  showing ER 
positive results in the p r imary  tumors  t ended  
to be ER positive or  ER negat ive in the meta -  
static lymph  nodes and  tha t  pat ients  showing 
ER negat ive results in the p r ima ry  t u m o r  
t ended  to be ER negative i n  the  metas ta t ic  
lymph nodes.  Af ter  chemothe rapy  and endo-  
cr ine the rapy  was prescr ibed  for the t rea t -  
men t  of r ecu r ren t  breas t  cancer ,  the ER 
status became  negative.  Therefore ,  ER posi- 
tive cancerous  cells respond to endocr ine  
the rapy  and  ER negative cancerous  cells to 
c h e m o t h e r a p y .  Thus ,  c h e m o - e n d o c r i n e  
therapy  seems to be more  effective for t rea t -  
ment  of breas t  cancer .  

(Received for  pub l ica t ion  on Aug.  6, 1984) 
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