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ABSTRACT

Back ground: The aim of this study was to characterize the immunohistochemical expression 
of galectin 1, 3, and 9 in normal oral epithelium, oral squamous papilloma, and oral squamous cell 
carcinoma. 
Materials and Methods: Immunohistochemical staining for galectins 1, 3, and 9 was evaluated 
in 8 samples of normal oral squamous epithelium, 15 samples of oral squamous papilloma, and 41 
samples of oral squamous cell carcinoma. Immunohistochemical data were assessed by Kruskal-
Wallis non-parametric test followed by Dunn’s test. For all analyzes, it was adopted the value of 
P <0.05 for statistical signifi cance.
Results: Signifi cant differences were found in galectin- 3 expression when comparing ordinary 
mucosa and oral squamous papilloma with the oral squamous cell carcinoma samples. 
Conclusion: These fi ndings indicate that galectin-3 is closely involved in malignant transformation 
of oral mucosa cells. 

Key Words: Gale ctin-1, galectin-3, galectin-9, oral squamous cell carcinoma, oral squamous 
papilloma

 INTRODUCTION
Oral squamous cell carcinoma (OSCC) is the most 
prevalent pathological type and accounts for over 
80% of head and neck malignancies.[1] The majority of 
the oral cancer patients are diagnosed at an advanced 
clinical stage and the rate of survival has not changed. 
Despite advances in the treatment, about 40% of these 
patients die from uncontrolled loco-regional disease 
alone and 24% show metastases to distant sites.[2] Oral 
squamous papilloma is a benign epithelial neoplasm, 
with exophytic growth, most frequently found on 
the tongue and palate, and normally associated with 

infection by the human papilloma virus, mostly 
HPV-6 and HPV-11. It is the most common benign 
tumor in the oral cavity, and its biological potential 
for malignant transformation is still matter of debate. 
Herein, several studies have been conducted to 
identify putative biomarkers for better understanding 
the biological behavior of oral lesions; particularly the 
ones that have potential for malignancy.

Galectins are a family of non-integrin β-galactoside-
binding lectins with related amino acid sequences which 
are found in many animals.[3] At least 14 members of the 
galectin family have been identifi ed so far. They were 
cloned and classifi ed into three subgroups based on 
their structure and number of carbohydrate-recognition 
domains: Prototype (galectins−1, −2, −5, −7, −10, −11, 
−13, and −14), chimera type (galectin-3), and tandem 
repeat type (galectins-6, −8, −9, and −12).[4] It has 
been suggested that some members of the galectin 
family may participate in several biological processes 
including carcinogenesis. 
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To date, the clinical signifi cance of galectins in oral 
lesions, in special oral papillomas and OSCC is not 
yet clear. Therefore, the aim of this study was to 
investigate the expression of galectins 1, 3 and 9 in 
ordinary mucosa, oral papillomas, and OSCCs. To 
our knowledge, this is the fi rst study in which the 
concomitant expression of these immunomarkers has 
been demonstrated in these oral lesions. 

MATERIALS AND METHODS

Case s
This was a retrospective study of tissue specimens 
from the oral cavity (tongue) in paraffi n blocks 
from the archive of Federal University of Sao Paulo 
(UNIFESP), Department of Pathology, from 1996 
to 2011. The use of these tissues for this research 
was approved by the UNIFESP/Human Ethical 
Committee. Comparisons were made between the 
following groups: 41 samples of OSCC; 15 samples 
of oral squamous papilloma; and 8 samples of 
oral normal epithelium obtained from adult patient 
necropsies. Diagnoses from histological typing of oral 
lesions and ordinary mucosa were made by two of the 
authors (TAH and GF). All cases of OSCCs were of 
moderately differentiated type.

Immunohistochemistry
 Paraffi n-embedded tissue blocks were used to cut 
3-μm-thick sections. Hematoxylin and eosin staining 
was carried out and serial sections were used for 
immunostaining of galectin 1, 3, and 9 proteins. 
Immunohistochemical staining was performed 
using the Avidin-Biotin method. Briefl y, slides were 
deparaffi nized in xylene and hydrated in ethanol. For 
antigen retrieval, the sections were boiled in citrate 
buffer (2.94 g/l sodium citrate, pH 6.0) for 30 minutes 
and subsequently cooled to 30oC. Endogenous 
peroxidase activity was blocked by incubating the slides 
in methanol with 3% H2O2 for 20 minutes, followed 
by washing in phosphate-buffered saline (PBS; pH 
7.4). The primary antibodies were diluted 1:100 for 
galectins 1, 3, and 9, in 1% bovine serum albumin 
(BSA), and sections were incubated for 16 hours at 
4oC. All antibodies were supplied by Dr. Sabine Andre. 
After washing in PBS, the sections were incubated with 
secondary biotinylated antibody for 30 minutes with 
peroxidase-streptavidin conjugate (DAKO LSAB-HRP, 
Denmark). The sections were washed in PBS (pH 7.4) 
and the proteins were visualized for light microscopy 
with DAB reagent 0.06% 3,3-diaminobenzidine 

tetrahydroclhoride and 0.03% H2O2 in phosphate-citrate 
buffer (Sigma, USA). Sections were counterstained 
with hematoxylin for 3 minutes. Positive controls were 
represented by mammary tissue. Negative controls 
were made by eliminating the primary antibody as 
established in previous study conducted by our group.[5]

Quantification of immunohistochemistry 
Sections stained by immunohistochemistry were 
analyzed for the percentages of immunopositive cells. 
A total of 1000 epithelial cells were evaluated in 3-5 
fi elds at 400× magnifi cation. All values were used 
as labeling indices. This protocol was established in 
previous study by our group.[6]

Statistical analysis 
Immunohistochemical data were assessed by Kruskal-
Wallis non-parametric test followed by Dunn’s test. 
For all analyzes, it was adopted the value of P <0.05 
for statistical signifi cance.

RESULTS

The results of the immunohistochemical expression of 
galectins 1, 3, and 9 are shown in Figures 1-4. 

Immunohistochemical analysis demonstrated weak 
expression of the galectin-1 for normal mucosa, oral 
papilloma and OSCC either to nucleus or to cytoplasm 
of epithelial cells. No signifi cant statistically 
differences were noticed among groups [Figure 1]. 

Regarding galectin-3, immunoexpression was detected 
in the nucleus or cytoplasm of epithelial cells 
[Figure 2]. As can be seen from Figure 4, signifi cant 
statistically differences (P <0.05) were noticed to 
oral papilloma when compared to normal mucosa. 
OCSS also demonstrated a decreased galectin-3 
immunoexpression when compared to negative 
control [Figure 4]. Signifi cant statistically differences 
(P <0.05) were noticed when compared to negative 
control [Figure 4].

Galectin-9 immunoexpression was weakly detected 
in the cytoplasm of epithelial cells [Figure 3]. No 
remarkable differences were noticed among groups.

DISCUSSION

The aim of this study was to characterize the protein 
expression of galectins 1, 3, and 9 in normal oral 
mucosa, oral squamous papillomas, and OSCCs to 
better understand the pathogenesis of these oral lesions. 
To the best of our knowledge, this approach is new.
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Galectins comprise a family of animal lectins. At 
present, 15 types have been identifi ed in humans.[7,8] 
These proteins participate in different cell functions, 
such as cell cycle, adhesion and differentiation, 
apoptosis, and immune responses, as well as in cancer 
development and progression.[9,10] Several studies 
have demonstrated the involvement of galectins in 
tumorigenesis and have emphasized their diagnostic 
and prognostic value,[11] particularly for squamous cell 
carcinoma of the head and neck.[12]

Some investigations have shown the overexpression of 
galectin-1 in squamous cell carcinoma of the head and 
neck when compared to normal mucosa.[12] This fact 
was not detected in this study because no signifi cant 
statistically differences were noticed between groups. 

An earlier study conducted by de Vasconcelos 
Carvalho et al.[13] has observed higher expression 
of galectin-1 in high-risk oral epithelial dysplasia. 
Furthermore, no expression was detected in the 
ordinary mucosa specimens studied. Our results 
demonstrated that the immunoexpression of galectin-1 
was weak in ordinary mucosa. In oral squamous 
papilloma, the same picture occurred, i.e., galectin-1 
showed weak expression. Cindolo et al.[14] found that 
increased expression of galectin-1 in epithelial cells of 
endometrial carcinoma was associated with a higher 
degree of differentiation. Taken together, these results 
indicate that galectin-1 is not differentially expressed 
in oral squamous papilloma and OSCC. Probably, 
such discrepancy is due to casuistics adopted in 
this study. However, further studies are necessary to 
elucidate the issue.

Galectin-3 is predominantly localized in the 
cytoplasm. It can translocate to the nucleus from the 
cytoplasm via non-classical secretion pathway after 

Figure 4: Number of positive cells for galectins 1, 3, and 
9. Values are exporessed as Mean + S.D. P <0.05 when 
compared to control (normal oral mucosa)

Figure 3: Representative immunostaining of Galectin-9. 
(a) normal oral epithelium; (b) oral papilloma, and (c) oral 
squamous cell carcinoma

a b

c

Figure 1: Representative immunostaining of Galectin-1. 
(a) normal oral epithelium; (b) oral papilloma, and (c) oral 
squamous cell carcinoma

a b

c

Figure 2: Representative immunostaining of Galectin-3. 
(a) normal oral epithelium; (b) oral papilloma, and (c) oral 
squamous cell carcinoma

a b

c
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it is synthesized on the cytoplasmic ribosomes. [15] 
This protein is expressed by human neutrophils, 
macrophages, mast cells, and Langerhans’ cells, 
through which it could also be involved in 
infl ammatory processes.[16,17] Moreover, it has 
been associated with various biological processes, 
including cell adhesion, recognition, proliferation, 
differentiation, immunomodulation, angiogenesis, 
and apoptosis[18] and it cannot be a reliable marker 
for cancer aggressiveness and metastasis.[19] Our 
study showed differential galectin-3 expression in the 
“oral epithelium” being a lower expression in oral 
squamous papillomas and OSCC when compared 
to normal mucosa. Such fi ndings are fully in line 
with other studies that demonstrated a reduction in 
the expression of galectin-3 in intraepithelial and 
cervical carcinoma specimens, ovarian carcinoma, and 
uterine adenocarcinomas when compared to normal 
tissues.[20,21] This apparent reduced expression of 
galectin-3 may indicate early biomolecular alterations 
in altered tissue. According to Liu and Rabinovich,[22] 

there is evidence indicating that the inhibition of 
galectin-3 expression plays a pivotal role on the onset 
of the phenotypic transformation of tumors as well as 
growth. However, overexpression of galectin-3 has 
been detected in other tumors such as pancreatic,[23] 
gastric,[24] thyroid,[25] renal,[26] and cell interaction, 
particularly in the upper layers of the human 
epidermis. Others have yet assumed that this cell-
cell interaction is necessary for the control of normal 
tissue growth.[27]

Galectin-9 was identifi ed as a potent T-cell derived 
(ECA).[28] Galectin-9 exhibits ECA activity 
in vitro and in vivo. Activates eosinophils, and it 
is an eosinophil chemoattractant.[28] Galectin-9 is 
correlated with cellular adhesion and aggregation in 
some tumor cells.[29] In this study, galectin -9 was 
weakly identifi ed in normal mucosa, oral papilloma, 
and OSCC. These fi ndings are new, and therefore, 
diffi cult to discuss. Independent of its biological 
phenomemon involved in this process, we believe 
that galectin-9 is not involved in understanding the 
behavior of oral lesions.

CONCLUSION

The immunohistochemical fi ndings in the lesions 
investigated in the present study suggest that the 
biological behavior of OSCCs of the mouth may 
be associated with downregulation of galectin-3. 

Therefore, we conclude that galectin-3 may be a 
suitable immunomarker for predicting malignant 
transformation of oral mucosa cells. 
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