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UsiNGg a microsample technique [1] to determine employed assays are not likely to detect such
estrogen receptor {ER) levels in different regions tumors. Biochemical analysis on a single tumor
of breast cancer [2], we have detected a group of sample will not differentiate such tumors from
tumors which appear to contain a rather homo- those that arc heterogeneous for ER levels since
geneous low/moderate ER distribution when sam- both types probably measure a low/moderate level
pled from four different regions of the same tumor. for ER on routine analysis. On the other hand,
In contrast to this group are tumors that also immunohistochemical techniques are presently not
measure low/moderate in ER level but express a able to quantitate ER levels with great precision
very heterogeneous ER distribution in different and have difficulty differentiating this type of
arcas. We should stress that this assay corrects tumor from that which is homogeneously high for
ER levels for the amount of viable carcinoma per ER [4]. It would scem that a combined bio-
sample so that the problem of variations in cellu- chemical/immunohistochemical analysis is nceded
larity between samples is largely eliminated. There to properly identify such tumors. Indeed, some of
arc at least three possible explanations for the the paradoxical responses of ER positive breast
existence of this group of homogencous tumors: tumors to hormonal manipulations scen clinically
(1) such tumors contain unstable receptors that may be clarified by identification of this type of
degrade rapidly during processing or (2) such tumor.
tumors consist of a “checkerboard” of cells with In addition, the phenotype of a tumor is not
alternate high receptor levels and with absence of stable and may cvolve over a period of time [2,
receptors, or (3) such tumors contain cells with 5, 6, 7]. In breast cancer it is thought that the
truly intermediate ER levels. progression of hormone dependent tumors towards
Studies on experimental mammary tumors sug- autonomy 1s paralleled by a reduction in ER level
gest that high ER levels per cell correlate with of the tumor as a whole {2, 8, 9]. Tumors with
hormone dependency while lower levels may only intermediate receptor levels may represent a tran-
minimally influence the rate of cell division [3]. If sition  statc  between hormonc-dependent  and
this 1s also true for human tumors, it is clinically autonomous variants and consist of a mixture of
important to detect tumors with such a homo- tumor cells some with, and some without ER as
gencously reduced ER level. Most currently the phenotype changes.

Of 14 tumors from which we obtained 4 micro-
samples per tumor, we identified 7 tumors with
Accepted 22 May 1986, overall intermediate ER levels. Of these, 3 were
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Fig. 1.

Possible pathways of progression of receptor positive to receptor negative tumors, and vice versa. Four samples of

14 individual tumors were analysed for estrogen receptors (quadrants). W High receptor level, W@ intermediate receptor level,
O absence of receptors. Figures in brackets represent number of tumors in each general category. Solid arrows are probable
pathways, dotted arrows are less likely.

levels can be viewed as good candidates for a
transition state between the hormone-dependent
and autonomous variants by developing cver
increasing numbers of ER negative cells that have
escaped the endocrine control system. Although
it is difficult to visualize how the homogencous
intermediate tumor woud fit into such a pro-
gression scheme this possibility cannot, as yet, be
ruled out (Fig. 1).

Reports in the literature [10-12] apparently not-
ing ER negative tumors becoming ER positive after

some period of time are an enigma. If such tumors
consist of mixtures of ER positive and negative
cells, with the positive component below the detec-
tion range available with currently employed method-
ology, then pathway I (Fig. 1) may best cxplain
this phenomenon. However, if these tumors are
truly negative, it is equally difficult to rationalize
the appearance of ER via either pathway. Such a
shift would involve the apparent “capture” of an
endocrine control system by a tumor, rather than
the more common cscape from it.

REFERENCES

. van Netten JP, Algard FT, Coy P e al. Estrogen receptor assay on breast cancer

microsamples: implications of percent carcinoma estimations. Cancer 1982, 49,

2383-2388.

. van Netten JP, Algard FT, Coy P et al. Heterogeneous estrogen receptor levels detected

via multiple microsamples from individual breast cancer. Cancer 1985, 56, 2019-2024.

. McGuire WL, Julian JA, Chamness GC. A dissociation between ovarian dependent

growth and estrogen sensitivity in mammary carcinoma. Endocrinol 1971, 89, 969-973.

. King WB, DeSombre ER, Jensen EV, Greene GL. Comparison of immunocytochemical

and steroid-binding assays for estrogen receptor in human breast tumors. Cancer Res

1985, 45, 293-304.

. Chow DA, Greenberg AH. The generation of tumor heterogeneity in vivo. Int | Cancer

1980, 25, 261, 265.

. Fidler IJ. Recent concepts of cancer metastasis and their implications for therapy. Cancer

Treat Rep 1984, 68, 193-197.

. Sluyser M, Van Nie R. Estrogen receptor content and hormone sensitive growth of mouse

mammary tumors. Cancer Res 1974, 34, 3253-3257.

. Allegra JC. Mechanisms of hormone response and resistance: clinical studies. Reviews on

Endocrine-Related Cancer 1984, 14, 53-54.



1.

12.

Sounding Board 1545

. Nenci I. Estrogen receptor cytochemistry in human breast cancer: status and prospects.

Cancer 1981, 48, 2674-2686.

. Rosen PP, Menendez-Botet CJ, Urban JA, Fracchia A, Schwartz MK. Estrogen receptor

protein (ERP) in multiple tumor specimens from individual patients with breast cancer.
Cancer 1977, 39, 2194-2200.

David JTW, Broun DG, Minton JP. Estrogen receptor levels in multiple biopsies from
patients with breast cancer. Am J Surg 1978, 136, 337-338.

Harland RNL, Barnes DM, Howell A, Ribeiro GG, Taylor J, Sellwood RA. Variations
of receptor status in cancer of the breast. Br | Cancer 1983, 47, 511-515.



