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Introduction

It is proved that the presence of oestrogen receptor (ER) in breast carcinomas is a
good marker of hormone dependency l. It is also well documented that higher ER content
in breast tumours are related to a higher probability of successful response to endocrine
therapy 2. Progesterone receptor (PR) also are useful as markers of functional ER activity
and are found largely in ER positive tissues3. In addition, ERs are demonstrated to have
associations with degree of differentiation in ductal carcinoma 4 and menopausal status5.

Previously, steroid receptors are routinely measured in cytosol with radiolabelled
ligands through their specific binding functions . Oestrogen receptor assay on cytosol
usually does not have an optimal predictive value since approximately 55% of women
with breast cancers containing ER respond with measurable tumour regression to
endocrine therapy either additive or ablative 7. During the last decade, the specific anti-
oestrogen receptor was developed successfully and permitted the visualisation of ER with
immunohistochemical technique 8>9. Moreover, semiquantification of the reaction was
also possible with this technique 10>n. In this study, we tried to find out the roles of
radioreceptor assay and immunohistochemistry in estimation of steroid receptor status in
breast cancer through analysis of the relationship between the methods and the clinical
parameters.

Material and methods

Sample collection

Tissue samples from 24 surgically removed primary female breast cancers were
histologically typed and graded based on the WHO classification 12. Clinical parameters
such as age and menopausal status were also reviewed.

From each tumour block, one piece about 4 mm3 was cut and transferred into
sucrose-glycerol buffer prepared according to Dr. Leake 13 for radioreceptor assay.
Another piece adjacent to the above piece was fixed in 10% formaldehyde for
immunohistochemical assay of steroid receptors. The rest were fixed in 10%
formaldehyde for histological diagnosis.

For radioreceptor assay, the tissues in the sucrose-glycerol buffer were rinsed in
normal saline, homogenised and cytosol samples were prepared and stored in liquid
nitrogen till analysed. Formalin fixed sections for immunohistochemical assays were cut
and mounted on silanised slides.
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Radioreceptor assays on cvtosol

These assays were performed in Monoclonal Laboratory, University of Malaya.
ER and PR contents of tissues were measured with a multiple point dextran-coated
charcoal assay using 3H-oestradiol and 3H-ORG, respectively. The quality control
sample supplied by EORTC (European Organisation for Research and Treatment of
Cancer) group was used for quality control. Scatchard analysis was applied to calculate
the receptor level. Receptor level more than 20 fmol/mg of cytosol protein was
considered as "positive".

Immunohistochemical assay on formalin fixed section

Immunohistochemical assays were performed in the Pathology Laboratory,
Department of Pathology, University of Malaya. ER and PR were assayed by
immunohistochemical method using immunoperoxidase detection assay kit from Dako
Corp., USA. Primary antibodies used were also procured from Dako Corp. and these
were mouse anti-human ER and rabbit anti-human PR antibodies.

Data analysis

Non-parametric Mann-Whitney test was applied for inter-group comparison and
Fisher's exact test was applied to find out associations using SPSS (Statistical Package
for Social Studies) for Windows version 6.0.

Results

The age of the patients ranged from 36 to 71 years and 4 of them were post-
menopause. The histological characteristics of the tissues were shown in Table-1.

Radioreceptor assay

Out of 24 breast cancer tissues, 95.7% (23/24) were ER positive and only one
medullary tumour (4.3%) was ER negative. The ER content ranged from 16.64 to 297.8
fmol/mg of cytosol protein (Figure-1). All tumours were PR positive with the range of
20.56 to 364 fmol/mg of cytosol protein (Figure-1). A significant positive correlation was
found between the ER content and PR content of tumour tissues (r=0.71,
p<0.005)(Figure-la). Neither significant associations nor changing trends were found
between ER positivity and menopausal status, that is, 95% positive in pre-menopausal
patients and 100% positive in post-menopausal patients; and also between ER status and
age, that is, 95% positive in women up to 45 years of age and 100% positive in women
aged above 45 years. There was also no significant association between ER status and
histological grade of tumour because all ductal carcinomas were ER positive.
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Immunohistochemical assay

Among the total of 24 cases of breast carcinomas, 41.67% (10/24) were ER
positive and 33.33% (8/24) were also PR positive. None of the ER negative tissue
showed PR positivity. All 3 medullary carcinomas were ER negative. A decreasing trend
in ER and PR positivity with worsening in histological grade was observed in ductal
carcinomas (Figure-2). ER positivity occurred more frequently in pre-menopausal
women (47.37%) than in post-menopausal women (33.33%). ER positivity was also
more common among women aged up to 45 years (58.33%) than among women aged
more than 45 years (30%).

Discussion

It is well known that PR are the markers of functional ER activity and are found
very largely in ER positive tissues5 since the synthesis of PR depends on ER activity 14.
In this study, the results from radioreceptor assays showed PR positivity in one ER
negative tumour. Though that tissue was ER negative according to the cut-off point of 20
fmol/mg of cytosol protein, the ER levels were more than 15 rmol/mg of cytosol protein
(16.64 fmol/mg of cytosol protein). Moreover, the PR level of that tissue was just above
the cut-off level, that is, 20.56 fmol/mg of cytosol protein. Such a discrepancy might be
due to very wide variation of radioreceptor assays of both ER and PR as mentioned by
previous studies 1516. However, a significant positive correlation between ER levels and
PR levels of those tumour tissues confirmed the statement that PR synthesis depends on
ER activity 14. When the results from radioreceptor assays and those from
immunohitochemical assays were compared, some tumour tissues which are both ER and
PR positive in radioreceptor assays showed ER and PR negative in
immunohistochemistry. That might be due to the methodological difference between
detecting a molecule through antigen-antibody binding in immunohistochemistry and
receptor-ligand binding in radioreceptor assay. Furthermore, admixture of ER positive,
non-neoplastic cells, which are not taken into account in the immunohistochemistry might
also be possible 6. Other studies had also reported similar discrepancies between
immunohistochemistry and radioligand binding assay17>18.

A positive correlation between ER content and degree of anaplastic change in
ductal carcinomas was previously demonstrated . In this study, no such an association
could be demonstrated by radioreceptor assay. But, a decreasing trend in ER positivity
with worsening in histological grade of ductal carcinomas was observed in
immunohistochemical assay. That might also be due to admixture of ER positive, non-
neoplastic cells in the tissues used for radioreceptor assays 6 that led to false positive in
tumour tissues with severe histologic grades.

Most of the quantitative radioligand binding assays for ER showed higher ER
level in older age group and post-menopausal patients 2>19>2°, though the radioreceptor
assay in this study failed to demonstrate such an association. That could most probably
due to small sample size in our study in which only 4 menopausal women were involved.
In immunohistochemistry, ER and PR positivity occurred more frequently in younger and
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pre-menopausal patients. In pre-menopausal women though there could be abundant ERs
in their functioning breast tissues, the higher levels of oestrogen could occupy the ERs,
resulting in a lower number of unoccupied ERs 2>20>21

J and, eventually, in false negative
results in radioligand binding assays. In immunohistochemical analysis, the ER positivity
was determined not through receptor-ligand binding but through antigen-antibody binding
and receptors could be detected whether they were free or occupied by hormone.
Therefore, ER positivity could be detected more frequently in breast tissues of pre-
menopausal patients.

According to the above findings, it can be concluded that parallel assay of both
ER and PR status could give more rational information. The results also pointed out that
the cut-off points for the radioreceptorasays should be standardised by carrying out
furthur research studies. The results obtained from immunohistochemical assays could
provide rational information since they showed associations between ER and PR
positivity and changing trend in receptor positivity with change in histological grade of
tumours. Moreover, immunohistochemistry is also cost-effective, rapid and amenable to
semi-quantification. Therefore, it can be concluded that immunohistochemical assay
should be considered as an acceptable alternative method in management of breast
cancer, although the quantitative data from radioreceptor assays are of immense value in
research studies.
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Table 1. Histological characteristics of tissues studied

Histological characteristics

Ductal carcinoma
Grade I
Grade n
Grade III

Medullary carcinoma
Grade III

Number of
cases

3
7
8

3

Note: 3 cases of ductal carcinoma were not graded.

Fig. 1. Oestrogen receptor (ER) and Progesterone receptor (PR) levels of
breast cancer tissues (radioreceptor assay)
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Fig. l(a). Correlation between Oestrogen Receptor (ER) content and
Progesterone Receptor (PR) content of the breast cancer tissues
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Fig. 2. Oestrogen receptor (ER) and Progesterone Receptor (PR) positivity
in different tumour grading (according to Immunohistochemistry)
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