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Introduction: Glycoconjugates are a class of glycoproteins or glycolipids,
their terminal sugars are responsible for cell-cell and/or cell-extracellular
matrix interactions. Aberrant glycosylation of these compounds are one of
the most important aspects of cellular transformation, metastasis and
escape of tumoral cells from immune system and resistance to
antineoplastic drugs. Recent studies showed that patients with HPA (helix
pomatia agglutinin) positive intraductal carcinoma cells have worse
prognosis compared to patients with HPA negative cells. The aim of the
present study was to define the presence of GalNac terminal sugar in
glycoconjugate of different grades of intraductal breast carcinoma and to
compare the degree and the pattern of reactivity of tumoral cells to HPA
lectin.

Material and Methods: The paraffin blocks belonging to 20 patients of
intraductal carcinoma was chosen from pathology archive of Khatam-Al-
Anbia hospital in Zahedan and 5-7 micrometer sections were prepared. Two
expert pathologists determined histopathological grading independently. The
lectin histochemistry was performed using HPA. The same observers
determined histochemical grading. Data were analyzed by NPAR (non-
parametric) test of Mann Whitney.

Results: Results of this study revealed that the pattern and the degree of
histochemical reactivity of neoplastic cells differ in all grades of intraductal
carcinoma. Histochemical staining showed significant difference between
grades of intraductal carcinoma of the breast (p<0.003). The lowest reactivity
was seen in grade | and the highest in grade lll. Furthermore, the reaction of
tumoral cells was primarily confined to apical surfaces of cells in grade I, to
the Golgi zone in grade I, and to a diffuse cytoplasmic distribution in grade
Il

Conclusion: Our data suggest that the HPA reactivity of tumoral cells were
different in all grades of intraductal carcinoma. The tumor cells showed
aberrant glycosylation, which occurred in the course of anaplastic changes.
It seems that our data suggest a potential and clinically important role of
HPA reactivity to predict the invasive nature of malignant tumoral cells of
intraductal carcinoma of the breast.
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Introduction

Breast cancer is the most frequent malignancy
in women that may lead to death. The
incidence and mortality rate are high in most
developed countries, and early detection and
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adequate therapy are very important (1). Once
locally excised, some breast cancers are
cured, while others progress rapidly and lead
to death even after staying dormant for many
years. This difference in the behavior of the
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neoplastic cells cannot be predicted by
morphological criteria alone (2). Knowledge of
the biological properties of neoplastic cells
provides new insights for treatment of cancer
patients (3). Lectins are a class of plant
biological compounds that specifically bind to
terminal sugars of cell surface and
extracellular glycoconjugates. The ability of
lectins to bind selectively to the carbohydrate
moiety of glycoconjugate makes these
proteins valuable in experimental and clinical
cancer research (4). Reactivity of some
populations of neoplastic cells especially in
adenocarcinoma to some lectins, PNA (peanut
agglutinin), HPA, and UEA (ulex europeas
agglutinin) have been shown to have some
predictive values, because indicating a class
of cancer cells which have more potential for
metastasis (5).

helix pomatia agglutinin (HPA) is a lectin that
specifically binds to N-acetyl galactosaminyl
oligosaccharide (GalNac) and appears to be a
valuable lectin for assessing long-term
prognosis in breast cancer patients. HPA
binding properties of tumours provide
important data for staging and to choose the
best treatment protocol (6, 7).

Glycosylation means the post-translational
modification of cell surface and extracellular
proteins, which multiplies the diversity of the
proteins and also modifies their functions (8).
Abnormal cellular glycosylation of neoplastic
cells is a common feature of cancer cells that
is responsible for their altered biological
properties (8). Malignant transformation has
been associated with changes in the
glycosylation of cell surface proteins.

Tissue invasion and metastasis are highly
dependent on alterations in the extracellular
matrix and cell-cell interactions that in part
involve structural changes in cell surface (9).
Abnormal cellular glycosylation of cancer cells
could reflect the aggressive biological
behaviour of metastatic cells. Furthermore
several studies showed that there is a good
association between survival rate of breast
cancer patients and HPA binding properties of
neoplastic cells. It seems that the prognostic
significance of altered glycosylation is unlikely
to be related to the proliferation rate of
neoplastic cells (10).

Brooks et al. showed that breast cancer cells
may express a complex array of related but
distinct glycans which have terminal
immunodominant sugar GalNac.

It is possible that these glycoconjugates may
be implicated in aggressive behaviour of
cancer cells (7). The aim of the present study
was to determine the HPA binding properties
of neoplastic cells of breast cancer and to
examine their potential correlation to
histopathological grades.

Material and Methods

Sample collection

Paraffin blocks were prepared from a total of
20 patients of intraductal breast carcinoma in
Khatam-Al-Anbia  Hospital in  Zahedan.
Prepared hematoxylin & eosin stained
sections were graded by two expert
pathologists (Grades |, Il, Ill). The number of
enrolled patients in each group, from | to IlI
was 4, 6 and 7 patients respectively. Three
patients were excluded from the study,
because there was disagreement on their
histopathological grading.

Lectin Histochemistry

Prepared sections were deparaffinized and
hydrated according to the routine procedures.
HPA lectin (Sigma, USA) was diluted up to 10
pg/ml with 0.1M phosphate buffer solution
(PBS pH=7). Sections (at least 3 for each
patient) were incubated with lectin up to 2
hours in humidified chamber. Sections were
washed in PBS for 30 minutes and then
immersed in a 0.03% of diaminobenzidine
(DAB) (Sigma, USA) solution containing 0.1%
H,O,. Thereafter, sections were washed in
running tap water for another 30 minutes and
counterstained with alcian blue pH=2.5 and
then dehydrated, cleared and mounted
according to the routine procedures. Parallel
control sections for each patient were used
undergoing the same treatment except for not
incubating with lectin or DAB. Histochemical
grading was blindly assigned as [3+++
(highest  reactivity), 2++ (intermediate
reactivity), 1+ (low reactivity)] by the same
observers. Collected data was analyzed using
NPAR test of Mann Whitney via Statistical
Package for Social Study, version 10.0 (SPSS
Inc, Chicago, IL) software.

Results

Three histologic grades of intraductal
carcinoma were determined according to the
amount of glandular formation, nuclear atypia,
degree of hyperchromasia, and the rate of
mitotic figure. The extent of these structural
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changes increased with histological grade
(Fig. 1, 2, and 3).
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Fig 1: Histological appearance of neoplasbtic cells (arrow
head) and normal duct (arrow) was shown in grade | of
intraductal carcinoma of breast. H&Ex200.

Fig 2: The aggregation of neoplastic cells and their
stroma with inflammatory cells was shown in grade Il of
intraductal carcinoma of breast. H&E x 200.

Fig 3: Nuclear hyperchromasia, pleomorphism, and
cellular atypia were shown in grade Il of breast intraductal
carcinoma. H&E x 200.

Statistical analysis of obtained data according
to the degree of reactivity to HPA lectin (i.e.
showing the GalNac terminal sugar of
glycoconjugates) revealed that there was a
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significant statistical difference between three
histological grades of intraductal breast
carcinoma (p<0.003). The highest staining
reactivity was observed in grade Ill, while the
lowest one was seen in grade I.

Accordingly, the staining reactivity in grade Il
was intermediate. Furthermore, there was a
special pattern of heterogeneity among
neoplastic cells in all grades of intraductal
breast carcinoma. The staining reactivity of
neoplastic cells to HPA lectin for
demonstration of GalNac bearing
glycoconjugate was primarily confined to cell
membrane for grade I, to the Golgi zone for
grade Il, and diffusely to the cytoplasm in
grade lIl.

Fig 4: Mild reaction of neoplastic cells (large arrow head)
and severe staining of endothelial cells (small arrow head)
to HPA lectin were shown in grade | of intraductal
carcinoma. HPA/Alcian blue pH=2.5 x400.

Fig 5: Heterogeneous reactions of neoplastic cells (arrow
heads) to HPA lectin were shown in grade Ill of intraductal
carcinoma. HPA/Alcian blue pH=2.5 x400.

Extracellular matrix of tumor stroma reacts to
lectin just in the periphery of neoplastic
components in grade |. Furthermore the
endothelium of tumor vascular components
reacted to HPA lectin (Table 1; Fig. 4, 5, and
6).
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Fig 6: Severe and heterogeneous reaction of neoplastic
cells (arrow) was shown in grade Il of intraductal
carcinoma. HPA/Alcian blue pH=2.5 x400.

Table 1: Comparison of staining intensity of tumoral cells
of intraductal breast carcinoma to helix pomatia lectin

Histopathological 1 i I
grading

Staining intensity

Mean=SD 1.1+0.3 1.8+0.6  2.3x0.7

Values with different superscripts within each column are
significantly different (p<0.003).

Discussion

The data obtained in the present study
showed that there is a statistically significant
difference in staining properties between
neoplastic cells of different grades (grade | to
lll) of intraductal carcinoma of the breast
(p<0.003). Furthermore, there was a more
intense staining (for GalNac) in cancer cells of
grade Il compared to the neoplastic cells in
grade I. The extent of staining reaction of
neoplastic cells in grade Il was intermediate to
the ones in grades Il and I.

Apparently, as the tumor histopathological
grade increases in intraductal breast
carcinoma, more GalNac bearing
glycoconjugates accumulate in breast, which
explains high staining properties of the cells to
lectin. However, further investigation is
needed to find out whether this type of
changes in glycosylation pattern is the
causative factor to the malignancy of the
tumors or it is simply a product or by-product
of tumor progression.

The pattern of staining reaction of cancer cells
in grade | was confined to plasmalemma,
whereas it was appeared in Golgi zone and
diffusely distributed in cytoplasm in grades I
and I, respectively. The latter finding
indicates that not only the staining intensity of
neoplastic cells changes while the tumor
progresses, but also the pattern of staining is
subject to extensive change. Recent studies

showed that there is also a different pattern of
staining for galectin-3 (s- type lectin which
exhibits galactose binding ability) in diffuse
type of gastric carcinoma compared with
intestinal type (11).

It seems that simultaneous with morphological
changes of cancer cells such as nuclear
pleomorphism and atypia, hyperchromasia,
and disorganized architecture, lectin-staining
properties of cells were changed. Finding out
the timing of these changes and the
relationship among these changes during the
course of tumor progression might be
potentially helpful in diagnosis, prognosis, and
treatment of breast cancer. The study of
Fukotomi and colleagues showed that there is
a good association between  gene
amplification and carbohydrate structure in
breast cancer cells. The positive rate of HPA
was related to gene amplification of c¢c-myc
proto-oncogene (12).

Our results are consistent with the previous
reports showing the presence of GalNac
bearing glycoconjugates in breast (13),
colorectal, and gastric cancer (14). There is a
strong association between HPA binding
properties of neoplastic cells and prognosis in
patients of breast, colorectal and gastric
cancers (13, 14).

Overexpression of N-acetylgalactosamine
glycoproteins detected by light microscopy
revealed that cytochemical HPA binding
patterns are consistent with a fundamental
disruption in normal glycobiosynthetic pathway
attending to increase metastatic potential (15).
On the other hand, there is not any
association between HPA binding property
and prognosis of head and neck cancers (16).
The abnormal cellular accumulation of
glycoconjugates in neoplastic cells may be a
result of a change in the rate of expression of
glycosyltransferase, which is the enzyme
responsible for addition of sugars to proteins
(10).

Burchell and colleagues showed that in normal
resting, pregnant, and lactating breast, mucin
O-glycans are largely extended structures. In
contrast, mucin O-glycans found in breast
carcinoma is often truncated (10).

Lectin staining properties of the neoplastic
cells may have a relevance to neoplastic
process or may reflect the biological behavior
of the tumor. Neoplastic cell transformation
and metastasis is associated with altered
carbohydrate composition (16).

Streets and colleagues found a single
glycoprotein of 55 kDa in breast tumors that
had HPA binding property, whereas it lacked
this property in normal tissue. Further works
showed that this glycoprotein is homologous
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to immunoglobulin A heavy chain (17). The
invasive potential and metastasis of cancer
cells is a series of events in which adhesion
and loss of adhesion are sequentially switched
on and off. Loss or alteration of adhesion in
malignant cells may lead to metastasis.
Aberrant glycosylation may lead to synthesis
of abnormal glycoconjugate in cell surface that
enable them to detach from their original place
of growth and their transport to a new place of
growth (16, 17, 18, 19).

Metastasis of cancer cells to axillary lymph
node is the most powerful prognostic factor for
breast cancer patients (20). Calafat and
colleagues have reported that stromal cells
and endothelium of vascular bed in tumor
stroma reacted to PNA and UEA lectins (21).

Conclusion
Our results revealed that the endothelial cells

Lectin Histochemical Study of the Breast Carcinoma

in grade | also reacted to HPA lectin. There is
a possibility that prognostic significance of
HPA binding property of cancer cells is in fact
a reflection of capabilty of a clone of
neoplastic cells which have metastatic
potential. Future studies will probably show
the exact role of altered glycosylation in the
process of neoplasia and its growth and
metastasis.
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