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IF AN ADEQUATE CLASSIFICATION of
mammary carcinoma with prognostic and
therapeutic relevance is to be made, then
in addition to conventional histochemical
techniques, parameters of functional
differentiation are needed. It was of in-
terest, therefore, to develop a method
whereby breast-carcinoma tissue sections
could be compared for hormone depend-
ence with biochemically determined hor-
mone-receptor expression (McGuire et al.,
1978), as animal experiments had pre-
viously revealed a hormone dependence
of binding sites for peanut agglutinin
(PNA) in rat mammary tissue (Vierbuchen
et al., 1981).

It was established that ovariectomy of
mature Wistar rats (3 months old, 200-
250 g) almost abolished the expression of
PNA-binding sites, whereas, in contrast,
the administration of 17B-oestradiol to
ovariectomized animals restored large
amounts of free as well as sialic-acid-
substituted PNA-binding sites. The ex-
posure of lectin-binding sites was demon-
strable as early as 24 h after 178-oestradiol
administration of a minimal dose of
0-1-1 pg 17B-oestradiol per animal. In
addition the involvement of oestradiol
receptors was suggested by inhibition
studies in which the oestrogen antagonist
tamoxifen could suppress the synthesis of
PNA receptors in rat mammary tissue on
administration of 178-oestradiol.
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For the evaluation of hormone depend-
ence in mammary carcinoma the lectins
from peanut (Arachis hypogaea, peanut
agglutinin, PNA) and Heliz pomatia (HP),
which have a high affinity for D-galac-
tosyl - (1-3)-N -acetyl - D - galactosamine
(Uhlenbruck et al., 1969) and N-acetyl-D-
galactosamine (Dahr ef al., 1974) re-
spectively, were used. The histochemical
studies were performed on formaldehyde-
fixed tissue sections from 75 patients, as
previously described (Klein et al., 1978,
1979). One tissue section from each block
was prepared for demonstration of sialic-
acid-substituted PNA-binding sites and
another slide for the visualization of free
PNA-binding sites. Demonstration of free
or sialic-acid substituted sites was per-
formed as follows:

(1) The tissue section was incubated
with neuraminidase (Vibrio cholerae,
Behringwerke, Marburg, F.R.G.) 10-20
mU/section, in a moist chamber at 37°C
for 30 min.

(2) The desialylated tissue sections were
then washed with PBS (phosphate
buffered saline; 0-01M sodium phosphate
buffer, pH 7-4, containing 0-15m NaCl).

(3) After washing, the slides were incu-
bated with fluorescein-labelled PNA (10—
20 pg lectin/tissue section, obtained from
Medac Hamburg, F.R.G.) for 30 min in the
moist chamber.

(4) The tissue sections were again
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Ficure.—Various forms of expression of fluorescein-labelled PNA receptors in breast cancer:
(a) Apical and luminal label in well differentiated adenocarcinoma; (b) diffuse cytoplasmic label;
(c) cytoplasmic label localized at the cell membrane; (d) vacuolar label.

washed with PBS and then examined
under the fluorescence microscope (Zeiss,
Epifluorescence, 435-490nm spectrum fil-
ter, HBO 50W mercury lamp).

For the demonstration of free PNA-
binding sites, the tissue sections were not
treated with neuraminidase before incuba-
tion with fluorescein-labelled PNA. For
the evaluation of the hormone dependence/
independence the presence of both free
and sialic-acid-substituted PNA binding
sites were estimated semiquantitatively.

After treatment of tissue sections with
neuraminidase to expose any sialic-acid-
covered receptors, PNA binding was seen
within cytoplasmic vacuoles of breast
tissue with secretory malfunction, whereas
in well differentiated carcinomas, binding
to the apical surfaces and on secretions

lying within the glandular structures was
observed (Klein et al., 1979). Thus,
vacuolar fluorescence can be considered
an indicator of complete inhibition of
secretion, though intermediate forms be-

TaBLE 1.—Comparison between hormone
receptors and PN A receplors in primary
and metastatic breast cancer

Primary
tumour Metastases
A A
PNA+ PNA+
Hormone socretion secretion
receptor n (%) n (%)
Steroid* 22 15 (68) 10 6 (60)
Oestrogen only 11 5 (45) 4 1 (25)
No hormonet 13 3 (23) 5 0 (0)

* Qestrogen, progesterone, dihydrotestosterone
and cortisol receptors. > 25 fmol/mg cell protein.
T <25 fmol/mg cell protein.
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TaBLE I1.—Comparison between the expression of lectin receptors and response to endocrine

therapy and chemotherapy
Endocrine therapy (%) Chemotherapy (95)
Complete/ No n Complete/ No
Mammary carcinoma n partial Static response n partial Static response
Secretion PNA+ HP+ 12 7 (58) 3 (25) 2 (17) 11 2 (18) 2 (18) 7 (64)
Secretion PNA- HP-** 17 3 (18) 1 (6) 13 (76) 12 5 (42) 1 (8) 6 (50)

* > 109, positive tumour cells.
** <109, positive tumour cells.

tween these 2 extremes can exist (Figure).

The comparison of PNA binding with
the presence of hormone receptors deter-
mined biochemically (Wagner, 1972)
showed that out of 46 cases of mammary
carcinoma, 689, had PNA receptors as
well as oestrogen and progesterone re-
ceptors. On the other hand, only 459, had
PNA receptors when oestrogen receptors
alone were detected. In those cases where
no hormone receptors were present, only
239, were PNA+. In addition, the amount
of PNA binding was higher in the primary
tumour than in axillary-lymph-node meta-
stases (Table I).

In an independent group of patients
(n=29) histochemical findings were com-
pared with response to endocrine therapy.
The response to endocrine therapy was
classified according to the UICC rules
(Table II). In the group that were lectin
(PNA and HP) positive, 839, showed a
response (complete, partial or static) to
hormone therapy, whereas in the lectin-
negative group only 249, showed a re-
sponse. A poor correlation was found
between lectin-receptor expression and
response to chemotherapy.

In conclusion, the histochemical use of
lectins (Wagner, 1972) allows a distinction
to be made between hormone sensitive
and non-sensitive tumours and has the
advantage over hormone-receptor analysis
in that it can be carried out on fixed tissue
and on very small amounts of tumour

material (e.g. metastases). Thus, the lectin-
binding method may be regarded as an
important addition to the already estab-
lished hormone-receptor assays.
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