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ABSTRACT
Introduction: Alteration of terminal sugars of Glycoconjugates is one of the important aspects
of neoplasia. The aim of the present study was to identify GalNac and GlcNac containing
glycoconjugates in different grades of neoplastic cells in adenocarcinoma of colon.
Methods: Histological sections prepared from paraffin blocks belong to 30 patient of colon
adenocarcinoma obtained from Khatam-Al-Anbia hospital in Zahedan, Iran and stained by
H-E, PAS, WGA and SBA/Alcian blue lectins. Histologic slides were graded histochemically
(0-3) according to staining intensity, and collected data were analyzed by SPSS software.
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Results: Statistical analysis showed only a significant difference in staining intensity for SBA
lectin P<0.001) . Furthermore with increasing the histopathological grades, the frequency of
positivity of neoplastic cells for GalNac and GluNac was also increased.
Conclusion: The pattern of staining of neoplastic cells to WGA and SBA lectins were changed
with increasing of histopathological grades.

1. Introduction
denocarcinoma of the colon which
comprises up to 95% of colon malignancies is a worldwide disease and unfortunately have high mortality rate due to
cancer of gastrointestinal tract [1]. Colon

carcinoma is the second most common cause of cancer
death. The prognosis of patients with colon cancer and
distant metastasis is very low [2]. Three histological
grades of colon adenocarcinoma were defined according
to histological criteria of tumor cells such as glandular
formation, nuclear atypia, hyperchromasia and the rate
of mitotic figures, were defined as well differentiated,
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moderately differentiated and poorly differentiated adenocarcinoma [1]. One of the most important aspects of biological behavior of cancer cells is formation of metastasis
in organs other than origin. The ability of cancer cells to
metastasize is a multistep phenomenon which involves a
series of events including loosening, adhesion, signaling
and invasion to blood and lymphatic vessels, survival in
circulation and growth at a distant location [3-4]. The formation of the distant metastasis remains as a long problem
in treatment of patients suffering from cancer. Metastasis
of cancer cells is very similar to the adhesion of leukocytes
to endothelium and migration out of the blood and lymphatic vascular system in normal physiological or pathological conditions [3]. Studies showed that changes in
terminal carbohydrate or glycocalyx of glycoproteins and
glycolipids on the cell surface of cancer cells have been
directly correlated with the formation of distant metastasis
[5] .
Cell surface glycoconjugates are a class of glycoproteins and glycolipids which cover the outer surface of all
mammalian cells. The quantity and quality of these terminal sugars coat of glycoconjugates are known to play an
important role in cell- cell and cell - extracellular matrix
interactions, cell-cell recognition, communication, differentiation, embryogenesis, tumorogenesis, tumor progression and metastasis [6-7]. It seems that physical, chemical,
structural diversity and biological properties of cell surface
glycoconjugates is largely dependent on its carbohydrate
composition [8]. Glycosylation pattern of cell surface and
extracellular matrix glycoproteins and glycolipids largely
determine the behavior of cells in normal and pathologic
conditions [3]. Lectins are a group of specific nonimmuogen proteins or glycoproteins of plant or animal origin
that binds to terminal sugars of cell surface glycoconjugate with high affinity and specificity. These properties of
lectins make them as differentiating biological markers to
study cancer cells and metastatic cell lines [9-10]. Alteration of glycan residue of glycoconjugates in cancer associ-

ated mucin is an important factor in tumor growth and uncontrolled proliferation of cancer cells [11]. Wheat germ
agglutinin (WGA) and soya bean agglutinin (SBA) which
is widely used in tumor pathology research, detect Nacetylglucosamine (GlcNac) and N-acetylgalactosamine
(GalNac) residue, respectively. The aim of the present
study was to identify GalNac and GluNac containing glycoconjugate in different grades of colon adenocarcinoma.

2. Materials and Methods
Histological sections prepared from paraffin blocks belonged to 30 patient of colon carcinoma (each grade 10
patient) obtained from pathology file of Khatam-Al-Anbia
hospital in Zahedan Iran, and were stained by Hematoxylin- Eosin (H-E) , Periodic Acid Schiff (PAS) , Alcian Blue
pH=2.5, SBA and WGA (SIGMA) lectins. The sections
were graded histopathologically (well, moderately and
poorly differentiated adenocarcinoma) and histochemically according to staining intensity (0= No staining, 1=
mild staining, 2= moderate staining, 3=severe staining) .
For lectin histochemistry, sections were deparrafinized,
rehydrated and incubated for 2 hours with lectins WGA
and SBA in humidified chamber in room temperature.
Lectins were diluted up to 5 µg/ml in PBS pH=6.8 [12].
Thereafter, sections were immersed for 30 minute in a
0.03% solution of diamino benzidine [ (DAB ) , Sigma ]
as chromogen which contained 0.1%H2o2, then sections
were carefully rinsed for 30 minutes with tap water and
counterstained with Alcian blue pH=2.5 up to 5 minute.
Sections were dehydrated, cleared and coversliped. Parallel control sections were used for each patient who was undergoing the same treatment protocol except for those who
was incubated with lectin or DAB solution. Histochemical
grading was done blindly.
Collected data for mean of staining intensity was analyzed by non-parametric test of Kruskall Wallis and Mann
Whitney. The frequencies of positivity of neoplastic cells

Table 1. Comparison of staining intensity of neoplastic cells according for GalNac & GlcNac containing glycoconjugates
Lectins

Soya Bean Agglutinin (SBA)

Wheat Germ
Agglutinin (WGA)

Well Differentiated

0

2.17 ±0.3

Moderately Differentiated

1.42 ± 1*

2.04± 0.2

Poorly Differentiated

1.57 ± 0.7**

1.9 ± 0.8

Histopathological Grades

*Denotes significant difference between well and moderately carcinoma (p<0.001) .
** Denotes significant difference between moderately and poorly carcinoma (p<0.001) .

30

November 2013, Volume 10, Number 4

Table 2. Frequency percent of cells of colon adenocarcinoma according to staining intensity to WGA and SBA lectins for
GlcNac and GalNac bearing glycoconjugates.

Histopathological
Grades

Histochemical
Grades

NO STAINING
WGA, SBA

Mild Staining
WGA, SBA

Moderate Staining
WGA, SBA

Severe Staining
WGA, SBA

Well Differentiated

7.89

100

21.26

0

24.8

0

46.05

0

Moderately Differentiated

11.31

19.65

20.7

13.74

24.1

27.63

43.8

38.98

Poorly Differentiated

16.6

25.83

10.83

14.7

22.1

25.8

50.47

34.74

in each histochemical grade were measured for all of
patients.

3.Results
Statistical analysis of obtained data for mean of staining intensity of neoplastic cells for GalNac containing
glycoconjugates in different histopathological grade,
showed that there was a significant difference between
all histopathogical grades ( Kruskall Wallis p<0.001) .
Furthermore, analysis by Mann Whitney test showed
that there is significant difference for mean of staining
intensity between well differentiated colonic adenocarcinoma with moderately (p<0.001) and poorly differentiated adenocarcinoma (p<0.001) . There was no
significant difference between all histopathologic grades
for mean of staining intensity for WGA lectin (GlcNac)
between neoplastic cells of colonic adenocarcinoma
(Table1) .
Distribution of neoplastic cells according to the degree
of staining intensity showed that with increasing the
histopathological grade, the frequency of cell positivity for GalNac and GlcNac containing glycoconjugates
were also increased (Table2) . Distribution of GalNac
and GlcNac containing glycoconjugates in neoplastic
cells showed that in different histopathologic grade, the
pattern of reaction of cells varies from plasmalemma to
cytoplasm and extracellular matrix. This pattern of reaction varies from diffuse to granular staining in different
histopathological grades in plasmalemma, supranuclear
or infranuclear and extracellular matrix (Figure 1. A-H) .

4. Discussion
Our results showed that the nature and the extent of
terminal sugars of cell surface glycoconjugate were
modified in cancer cells of colonic adenocarcinoma.

The degree of reactivity of tumor cells for GlcNac bearing glycoconjugate were decreased from well to poorly
differentiated adenocarcinoma, although the reaction of
cancer cells for GalNac containing glycoconjugates were
increased from well to poorly differentiated adenocarcinoma. Different behavior of cancer cells in colon adenocarcinoma may lead to the changes of glycoconjugates
which take place in the process of neoplastic formation.
Although the exact modification of glycosylation pattern in colon cancer is unknown yet, but it seems that
abnormal glycosylation of proteins as an important post
translation modification in cancer may lead to synthesis
of abnormal glycoconjugates in cell surface, cytoplasm
or extracellular matrix that causes invasive properties
for malignant cells [13]. Our results in different staining properties of colonic cancer cells are in accordance
with Brooks et al study on breast cancer, colorectal carcinoma and lung adenocarcinoma [14-16]. Changes in
cellular glycosylation alter cell behavior in both normal
and malignant cells. There is a good correlation between
the degree of Helix Pomatia Agglutinin (HPA) positivity
and prognosis for patient suffering from breast cancer
[15]. Studies showed that GalNac residue detected by
HPA might be resulted from the failure of sialylation
mechanism during post translation modification [15].
More than half of the eukaryotic proteins are glycoprotein and about 90% of these glycoproteins are N-linked
in which the sugar moiety is attached to the amide group
of an asparagin in the consensus sequence Asn-X-Thr,
where X is any residue except prolin [3-17].
The changes of extracellular matrix components reported in this study may be attributable to the modifications of secreted mucus. Mucins are large extracellular
proteins which heavily glycosylated. Oligosaccharides
of these glycoproteins predominantly are of O-linked
type. There is substantial evidence showing that alteration in mucin expression or in glycosylation machinery
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Figure 1. The reaction of Goblet cells and extracellular matrix in crypt of liberkuhn to WGA (A) and SBA (B) lectins and Alcian
blue was shown. Magnification, ×40, ×10. The Positivity of neoplastic cells in well (C) , moderately (D) and poorly (E) differentiated adenocarcinoma for GlcNac containing glycoconjugates with decreasing histochemical grade was shown. Magnification
× 40. The increasing positivity of neoplastic cells in well (F) , moderately (G) and poorly (H) differentiated adenocarcinoma for
GalNac containing glycoconjugates with increasing histochemical grade was shown. Magnification, × 40.
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leads to development of cancer and also influences the
growth differentiation, transformation, invasion and metastasis [17-18]. It seems that terminal sugars of cell surface and extracellular matrix glycoconjugates are greatly
modified in cancer cells. However, further works are required to clarify the biological roles of these saccharides
in tumorogenesis and metastasis.
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