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Introduction
Lectins are classified into families,

among which the galectins are
ancient and particularly interesting
members. Galectins are a growing
family of β-galactoside-binding
proteins. A common characteristic
of the galectins is the presence of at
least one carbohydrate recognition
domain (CRD) of approximately
135 amino acids with an affinity for

β-galactosides.1 They have been
shown to play roles in diverse
biological events such as
embryogenesis, adhesion and cell
proliferation, apoptosis, mRNA
splicing, bacterial colonization and
modulation of the immune
response.2,3 Moreover, galectins play
a key role in various pathological
states including autoimmune
diseases, allergic reactions,
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inflammation, tumor spreading, atherosclerosis
and diabetic complications.4,5

Thus far, 14 mammalian galectins have been
identified.6 Galectin-3 is an approximately 31
KDa unique chimeric gene product which consists
of three structural domains, each associated with
at least one specific function: (a) an NH2 terminal
domain containing a serine phosphorylation site
which is important in regulating its cellular
signaling; (b) a collagen-α-like sequence cleavable
by matrix metalloproteinase; and (c) a COOH
terminal containing a single carbohydrate
recognition domain and the NWGR anti-death
motif.7

Galectin-3 is located in the cytoplasm, nucleus,
on the cell surface, in the extracellular matrix, and
in biological fluids and sera.8,9 Galectin-3 lacks the
classical secretion signal sequence and does not
pass through the standard ER/Golgi pathway.8
Still, it can be transported into the extracellular
milieu via a non-classical pathway.10

The biological roles of galectin-3 are defined
by its cellular localization, which strongly depends
on various factors such as cell type, proliferation
status, cultivation and neoplastic progression.11

Cytoplasmic galectin-3 is involved in the
modulation of cell proliferation, differentiation,
survival and apoptosis. In the nucleus, galectin-
3 is involved in pre-mRNA processing and gene
transcription. Extracellular galectin-3 mediates
cell adhesion through its multivalent properties and
ability to bind cell surface glycoproteins and
glycosylated components of the extracellular
matrix.12

Galectin-3 has been detected in activated
macrophages, eosinophils, neutrophils, mast cells,
the epithelium of gastrointestinal and respiratory
tracts, kidneys and some sensory neurons.8,13

Moreover, galectin-3 displays pathological
expression in many tumors;  for example,
pancreatic, colon, head and neck, thyroid, breast
and prostate carcinomas.14 Galectin-3 expression
has recently emerged as a potential diagnostic
and/or prognostic marker of some cancers.5

The enhanced cytoplasmic expression of
galectin-3 has been associated with a decreased

disease-free survival of tongue cancer patients.15

However, the clinical relevance of galectin-3
serum levels in patients diagnosed with oral
squamous cell carcinoma (OSCC) is not fully
understood. Therefore, we examined galectin-3
serum levels in patients with OSCC.

Materials and Methods
For the purposes of this study, 40 serum

samples from patients diagnosed with OSCC (16
males, 24 females; age: 59.58±17.03 years) and
43 serum samples from healthy control subjects
(22 males, 21 females; age: 57.14±2.58 years)
were collected. All the study patients were
admitted to the ENT Department of Shiraz
University of Medical Sciences and they had
histopathological diagnoses of OSCC. Patients
with other malignancies were excluded. Control
cases were healthy nonsmoker blood donors who
had no evidence of systemic or inflammatory
diseases, or infections, who were matched for
age and sex. All participants were informed about
the research study and agreed to participate by
signing an informed consent form.

Serum samples were obtained from clotted
blood following centrifugation at 4 C and stored
at -80 C until analysis. Galectin-3 concentrations
were measured by ELISA in accordance with the
manufacturer's instructions (BM S 279; Bender
Med Systems GmbH, Germany). The sensitivity
of the ELISA test was 0.12 ng/ml.

Independent t-test was performed to compare
the results of serum galectin-3  concentrations
between controls and study participants. Mann-
Whitney and Kruskal-Wallis tests were used to
define the relation between serum galectin-3 and
clinical data. Differences were considered
significant at P<0.05.

Results
Table 1 shows the clinical data of patients

assayed for serum galectin-3. There were 16 males
and 24 females diagnosed with OSCC in our
study. At the time of presentation, most patients
were at stages II (43.6%) and IV (35.9%).
Regional lymph node involvement was not present
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in the majority of the patients (53.8%) and all had
localized tumor (M0). A total of 27 tumors (69.2%)
were well-differentiated, 11 (28.2%) moderately
differentiated and 1 (2.6%) was poorly
differentiated. The serum galectin-3 level in OSCC
patients was significantly higher (5.1±2.5 ng/ml,
n=40) compared with healthy controls (2.6±3.07
ng/ml, n=43, P<0.0005).

There was no significant difference in galectin-
3 concentration between males and females, nor
was there a correlation between serum galectin-
3 levels and age. 

There was no apparent correlation in serum
galectin-3 concentration with the clinico-
pathological features such as stage, tumor size,
nodal status, distant metastasis and histological
grade.

Discussion
Galectin-3 is expressed in a variety of tissues

and cell types. It is mainly found in the cytoplasm
although, depending on cell type and proliferative
state, a significant amount of this lectin can also

be detected in the nucleus, on the cell surface or
the extracellular environment. Galectin-3 exhibits
a pleiotropic biological function, playing a key role
in many physiological and pathological
processes.14

Several reports have indicated its involvement
in carcinogenesis.16,17 All cancers share common
characteristics such as uncontrolled proliferation,
disturbed adhesiveness and resistance to apoptosis.
In regard to the functional properties of galectin-
3, it is more than clear that this lectin plays
multiple roles in cancer pathogenesis, proliferation
and the spread of metastasis.11

Galectin-3 expression has been shown to be up-
regulated in some cancers such as thyroid
carcinoma, hepatocellular carcinoma and
lymphoma, and down-regulated in others
including breast, uterine and pancreatic
carcinomas.18 Choufani et al. studied the
expression of galectin-3 and the expression of
ligands for this lectin in head and neck squamous
cell carcinoma (HNSCC) and normal tissue
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Table 1. Clinico-pathological profile of 39 oral SCC patients.* 
Age (years) 59.58 ± 17.03
Gender
Male 16 (42.1%)
Female 24 (57.9%)
Tumor size 
T1 2 (5.1%)
T2 26 (66.7%)
T3 11 (28.2%)
Regional lymph node involvement 
N0 21 (53.8%)
N1 4 (10.3%)
N2 12 (30.8%)
N3 2 (5.1%)
Distant metastases 
M0 39 (100%)
M1 0 (0%)
TNM stage
I 1 (2.6%)
II 17 (43.6%)
III 7 (17.9%)
IV 14 (35.9%)
Histological grade 
I 27 (69.2%)
II 11 (28.2%)
III 1 (2.6%)
*There is missing clinico-pathologic data for one case.
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specimens. The results showed that HNSCC
exhibited a significantly lower amount of galectin-
3 and its ligands than their corresponding normal
counterparts. A decrease in the extent of galectin-
3 expression correlated with an increasing level
of clinically detectable HNSCC aggressiveness.19

Honjo et al. analyzed the intracellular
expression of galectin-3 in tongue squamous cell
carcinoma and normal mucosa. They reported
that the nuclear expression of galectin-3 which
markedly decreases during neoplastic progression
may serve as a prognostic factor for tongue cancer
patients.15

We used an ELISA kit to measure serum
galectin-3 concentrations in patients with OSCC.
To the best of our knowledge, this is the first
report to do so.  We demonstrated that serum
galectin-3 concentrations in OSCC patients were
statistically higher than normal control patients.
However, there was no statistical difference in
either histological grade or pathological stage
with OSCC patients.

It has been recently reported that the serum
levels of galectin-3 are significantly elevated in
cancer patients, including patients with breast
cancer, gastrointestinal cancer, lung cancer, ovarian
cancer, bladder cancer, hepatocellular carcinoma,
melanoma and non-Hodgkin's lymphoma as
compared with normal individuals. 20,21 Moreover,
galectin-3 concentrations in sera from patients
with metastatic disease were higher than those in
sera from patients with localized tumors.22

Iurisci et al. proposed that changes in the level
of galectin-3 expression in circulation may favor
metastasis by either one or all of the following
modalities, such as enhancing the adhesive
interactions between tumor cells and the
extracellular matrix, promoting tumor cell
embolization through increased cell-to-cell
adhesion and conferring a selective survival
advantage to metastatic cells.22 In the present
study, all patients had localized tumor (M0).

The source of increased serum galectin-3 in
cancer patients remains unclear. A diversity of
cells involved in the immune system secrete
galectin-323, therefore, it seems that circulating

galectin-3 is generated not only by tumor cells but
also from peritumoral inflammatory cells. 

In conclusion, the serum galectin-3
concentration in OSCC patients was statistically
higher than that of controls. This result suggests
that the measurement of serum galectin-3
concentration can be an adjuvant test for
establishing the diagnosis of OSCC, in addition
to other tests.
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