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Identification of axillary lymph node metastasis in breast cancer patients is a challenge in routine 
pathology practice. Serial sectioning and immunohistochemistry is labor intensive and cannot be 
followed even for sentinel node examination. So identification of a biomarker predicting axillary lymph 
node metastasis in primary tumor tissue is of great interest. Galectins are a family of low molecular 
weight �-galactoside specific endogenous lectins which functions in cell growth, cell activation, cell-
cell and cell-matrix adhesion. The clinical significance of galectins, T-antigen and BCL-2 were analyzed 
in a series of 550 patients by immunohistochemistry method and correlated with various clinico 
pathological features to see whether any of these factors can predict axillary lymph node metastasis in 
primary tumor tissue. A higher clinical stage (p= <0.0001), presence of vascular and lymphatic tumor 
emboli (p= <0.0001) and down regulation of galectin-3 (p= < 0.0001) were found to be useful to predict 
axillary node metastasis. Also down regulation of galectin-3 was found to be associated with poor 
prognosis (P = 0.0317). Hence evaluation of galectin-3 in primary tumor tissue of breast prior to radical 
therapy can have some role in predicting of axillary lymph node metastasis and prognosis. 
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INTRODUCTION 
 
The introduction of screening programmes and the 
increased awareness of women, an increasing number of 
breast cancer patients are being diagnosed at an early 
stage of the disease, when the lymph nodes are not often 
involved. As the axillary lymph node status for the 
presence of metastasis is important in the planning of 
strategies for adjuvant treatments, the axillary lymph 
node was dissected as a unanimous policy in clinically 
axillary   node   positive   patients.   But,   the    need    for 
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immediate axillary dissection in clinically axillary node 
negative patients has been questioned (Cascinelli et al., 
1987, Savithri, 2009). The main reason for axillary 
dissection in clinically axillary node negative patients is 
for staging of breast cancer. But the chance that axillary 
node are involved is only 20-25% in those patients 
(Noguchi et al., 1994). Historically, approximately a 
quarter of all axillary node negative patients were found 
to have a relapse and/or die during the 5-10 years after 
the diagnosis, indicating that the current methods are 
inadequate for identifying metastatic disease in lymph 
nodes (Noguchi et al., 1994; Sapir and Amormin, 1948; 
Pickren et al., 1961). This is especially true for the single 
haematoxylin and eosin section, which probably 
evaluates less than one percent of the lymph node 
(Rajender et al., 2001). The other methods like clinical 
examination, fine needle aspiration cytology (FNAC) and 
imaging techniques are also not sensitive (Bedi et al., 
2008, Alvarez et al., 2008; Jain et al., 2007). The most 
time-tested   method   for  detecting  axillary  lymph  node 



  

38          J. Cancer Res. Exp. Oncol. 
 
 
 
metastasis is serial sectioning and immunohistochemistry 
which cannot be carried out routinely because it is too 
labour intensive and time consuming to be applied to 15-
30 lymph nodes yielded from an Axilla. Sapir and 
Amreman (Sapir and Amormin, 1948) have reported that 
re-examination of multiple sections of 30 patients, whose 
lymph nodes have been reported as negative by standard 
histopathological methods revealed 10 patients (33%) to 
have metastatic disease. Working on lymph node 
specimens from 199 patients, it was found that 22% of 
those free of disease on routine histopathological 
examination had occult metastasis on serial sectioning 
(Rajender et al., 2001). The assessment of sentinel 
lymph node for metastasis in breast cancer patients is 
now an alternative in the staging of breast cancer (Mabry 
and Giuliano, 2007; Lyman et al., 2005; Veronesi et al., 
2003). But for sentinel nodes also, the conventional 
histopathological examination is often inadequate. And 
also sentinel node examination is not so common in 
many of the centers in India and other Developing 
countries. If a biological marker can accurately predict 
axillary lymph node metastasis, unwanted dissection of 
axillary lymph nodes can safely be avoided and at the 
same time the consequence of missing axillary node 
metastasis can be eliminated. Quite a number of 
biological markers and primary tumor biological features 
have been studied over the years to predict axillary lymph 
node metastasis. But none of them has been found to be 
useful in a routine pathology laboratory. The endogenous 
lectin, galectins are a family of low molecular weight �-
galactoside specific lectins with functions in cell growth, 
cell activation, cell-cell and cell-matrix adhesion including 
binding to carcinoembryonic antigen, laminin and 
metalloprotenase (Idikio, 1998). Galectin-3 in particular, 
plays a pivotal role in the regulation of cancer-related 
gene expression, including cyclin D1, TTF-1 and MUC2 
(Dumic et al., 2006; Song et al., 2005; Lin et al., 2002; 
Nakahara and Raz, 2007). Recent studies have 
suggested that galectin-3 activates Wnt signaling in 
human breast cancer cells but the precise mechanisms 
involved remain unclear (Shimura et al., 2004; Shimura et 
al., 2005). 

Galectin-3 targeted treatment in combination with 
paclitaxel has been reported to have a five fold reduction 
in the number and incidence of pulmonary metastasis of 
breast cancer in experimental animals (Glinsky et al., 
2009). Galectin-3 has been reported as a critical 
determinant for anchorage–independent and free-radical 
resistant cell survival during metastasis (Moon et al., 
2001). It is also been reported that Thomson Friedenrich 
T- antigen plays a leading role in the docking of breast 
and prostate cancer cells onto endothelium by specifically 
interacting with endothelium expressed galectin-3 
(Glinsky et al., 2001) and the T-antigen bearing 
glycoproteins are also capable of mobilizing galectin-3 to 
the surface of endothelial- cells, thus priming them for 
harboring metastatic  cancer  cells.  Also  galectin-3  has 

 
 
 
 
been reported to have anti-apoptotic and anti-anoikis 
activities as it contains sequence and functional 
similarities to BCL-2 (Tadashi et al., 2002), so its change 
in expression with respect to the metastatic potential of 
tumors may correlates with BCL-2 expression also. In the 
present study we have analyzed the expression of 
galectin-1, galectin-3, T-antigen and BCL-2 in primary 
breast cancer tissues of histologically proved axillary 
lymph node positive and negative patients and correlated 
with other clinico-pathological features to see whether the 
immunohistochemical evaluation of any of these markers 
on primary tumor tissues can predict axillary lymph node 
involvement. 
 
 
MATERIALS AND METHODS 
 
Patients and samples studied 
 
A total of 550 subjects were selected from breast cancer patients 
who had registered in the Regional Cancer Centre and undergone 
modified radical mastectomy in the surgical Pathology Division 
during the period 2007 to 2010. Women with histologically proven 
invasive breast carcinomas, in whom axillary lymph node dissection 
had been performed, were only selected. Patients who had 
received radiation or chemotherapy preoperatively were eliminated 
from the study group. Personal and clinical details like age, 
menopausal status, family history of cancer, region of inhabitance 
etc. were collected at the time of registration by a personal interview 
and recorded on a separate proforma. The tissues obtained on 
radical mastectomy were used for the study after obtaining their 
informed consent. Approval from the institutional review board as 
well as the ethical committee was also obtained before performing 
the study. Routine histological examination was performed with 
haematoxylin-eosin staining. All carcinomas were classified 
according to the criteria of the World Health Organization (Tavassoli 
and Davilee, 2003) and were recorded as invasive ductal. The 
combined histological grade (1, 2 and 3) of infiltrating ductal 
carcinoma was obtained in accordance with a modified Scarff-
Bloom-Richardson histologic grading system, with guidelines as 
suggested by Nottingham City Hospital pathologists (Robins et al., 
1995). Staging at the time of diagnosis was based on the tumor-
node-metastasis (TNM) system (Greene, 2002) tumor size (<2 cm, 
2 to 5 cm, >5 cm) and lymph node status were evaluated separately 
and recorded. 
 
 
Immunohistochemistry 
 
One separate bit of tumor tissue was processed for the study and 
immunohistochemical staining was performed after assessing the 
hematoxylin and eosin (H and E) section for the presence of tumor. 
The standard method of immunohistochemistry was performed on 4 
�m thick formalin-fixed paraffin sections, after overnight heating at 
37°C. Subsequent to deparaffinization, rehydration and antigen 
retrieval were performed in a one-step procedure with the 
ethylenediaminetetraacetic acid (EDTA) (pH 8.0; Trilogy, Cell 
Marque, Rocklin, CA, USA) in a microwave oven by heating the 
slides for 15 min. After rinsing with Tris-buffered saline, Bovine 
Serum Albumen (BSA) was applied for 30 min to block nonspecific 
antibody binding. Subsequently, sections were incubated with the 
primary antibody. A three-step technique (Elite ABC Vector 
Laboratories, Burlingame, CA, USA) was used for visualization with 
diaminobenzidine (DAB) as chromogen. Finally, sections were 
counterstained with  haematoxylin  and  mounted  in  DPX.  Mouse 



  

 
 
 
 
anti-human monoclonal antibody against galectin-1(clone 25 C1), 
Galectin-3 (clone 9C4), BCL-2 (clone BCL2/100/D5), Estrogen 
receptor (clone 6F11) and progesterone receptor (clone 1A6) were 
purchased from Novocastra Laboratories Ltd., United Kingdom. 
Monoclonal mouse Anti-Thomson Friedenreich antigen (clone HB-
T1) and polyclonal rabbit anti-human c-erb-2 oncoprotein (A 0485) 
were obtained from Dako Cytomation, Denmark. With regard to 
positive control, we used anaplastic large cell lymphoma for 
galectin-3, prostate for galectin-1, tonsil for BCL-2 and colonic 
carcinoma for T-antigen. Negative controls had the primary 
antibody omitted and replaced by non-immune normal serum from 
the same species as the primary antibody or Tris-buffered saline. 
Sixty minutes primary antibody incubation for galectins and T-
antigen and 30 min for BCL-2, ER, PR and HER-2 were used. 
 
 
Evaluation of immunohistochemistry 
 
The evaluation of the immunohistochemical staining was performed 
by two of the investigators, independently without knowledge of the 
clinical data from each patient through light microscopic 
observation. Cases of disagreement were reviewed jointly to reach 
a consensus score. Immunoscoring was performed on a four point 
scale: 0 none, 1+ light; 2+ moderate; 3+ intense and 4+ heavy. The 
percentage of immunopositive tumor cells was determined by 
counting a minimum of 200 cells from at least three representative 
high power fields. H-scores were then calculated as the product of 
intensity (0-4) X distribution (0-100%), with H-score ranging from 0 
to 400. H-score above 20 was taken as positive. Two tumor 
sections from each specimen were immunostained and scored 
separately to minimize any effects of immunohistochemical 
heterogeneity. The mean H-score of both of the tumor sections was 
taken for statistical analysis. Staining for estrogen receptor (ER) 
and progesterone receptor (PR) was evaluated semi-quantitatively 
using the H-score system, and a score greater than 50 was 
considered to be positive for both antigens. The membrane staining 
pattern was estimated for HER-2 expression. Samples with a score 
of 2+ and above were considered as positive for HER-2 over 
expression. 
 
 
Statistical analysis 
 
To determine the various clinico-pathological factors for axillary 
lymph node with the dependant variable being binary, we first 
performed a univariate analysis with the fishers exact test and then 
a multivariate analysis by logistic regression. Risk estimates were 
calculated with 95% confidence intervals. Variables with a level of 
significance less than or equal to 0.05 in the univariate analysis 
were included in the multivariate model which was analyzed with a 
stepwise logistic regression. Interaction effects were sought for all 
variables included in the model. Survival curves were generated 
using the Kaplan-Meier method and compared using the log-rank 
test. All statistical analyses were performed with SPSS software, 
version 11.1. 
 
 
RESULTS 
 
The characteristics of the 550 breast cancer patients 
selected for the study is summarized in Table 1. The 
mean age at diagnosis of the node negative and node 
positive patients was 51 and 50 years respectively (range 
25-85). Majority (86.5%) of the patients was of urban 
inhabitance. Among the 550 patients 52% were with 
stage II disease and 34% of them had metastasis  in  one 
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or more lymph nodes. Two hundred and seventy-nine 
(50.7%) were with pathologically proved lymph node 
metastasis of which 25.6% were with metastasis in 1-5 
lymph nodes and 19.2% with metastasis in more than 5 
nodes. The pathological characteristics (Table 2) showed 
that vascular and lymphatic tumor emboli were present in 
22.6% of the cases. Seventy-five percent of the cases 
were on histological grade III, of which 51% had node 
metastasis. With regard to the size of tumor, 68% were 
on 2-5 cm range. The distribution of clinically positive 
lymph nodes and their pathological status is given in 
Table 3. Among the 340 node negative samples on 
clinical examination, 54% had metastatic disease in one 
or more nodes with higher clinical stage (Table 4). 
Similarly 39% of the clinically positive samples were 
pathologically node negative.  

The immunohistochemical expression of galectins, T-
antigen, BCL-2, ER., PR and HER-2 is shown in Table 5 
and Figures 1 and 2. There was not much difference in 
the expression pattern of galectin-1 with nodal status and 
the expression was found in membrane and cytoplasm 
(Figure 1). The node positive samples showed a higher 
expression of galectin-1 than node negative ones. The 
mean H-score for node positive samples was 119 and 
node negative samples 104. Adjacent benign breast 
tissue showed moderate to intense expression of 
galectin-1, which was mainly confined to luminal areas. 
Ductal carcinoma in situ (DCIS) areas also showed 
moderate to intense diffuse expression. In malignancies 
also the expression pattern was uniform and diffuse all 
over the cytoplasm. Unlike galectin-1, significantly higher 
galectin-3 expression was found in node negative 
samples. The mean H-scores were 133 and 63 for node 
negative and positive samples respectively. Heavy 
expressions (4+) were confined to node negative 
samples only. A considerable number of node positive 
samples (22%) were negative for galectin-3 expression. 
Lower grades of staining (1+ and 2+) were the 
predominant pattern of staining in node positive samples. 
Even though the expression was found mainly in 
membrane and cytoplasm, nuclear expression was also 
seen in some of the samples. The staining was uniform 
and diffuse all over the cytoplasm. Adjacent benign ductal 
epithelium also showed moderate to intense expression 
of galectin-3, which was mainly luminal similar to 
galectin-1 expression. DCIS areas also showed moderate 
to intense diffuse expression all over the cytoplasm. 
Similar to Gal-3, T-antigen expression also showed 
significant association with nodal status. The mean H-
score were 130 and 110 for node negative and positive 
sample. T-antigen expression was found mainly in 
membrane. Here also the adjacent benign ductal 
epithelium and DCIS areas showed moderate 
expression. Higher cytoplasmic expression of BCL2 was 
observed in 323 samples, of which 160 cases were with 
node metastasis and 163 cases were node negative. No 
significant  relation was found between  Bcl-2  expression
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Table 1. Patient characteristics of the study group. 
 

Variable 
Total number 

of patients (n=550) 
% 

Node 
Negative (n=271) 

% 
Node 

Positive (n=279) 
% 

Age (in years)       
< 30 12 2.2  3 25  9 75  
31-40 90 16.4  45 50  45 50  
41-50 180 32.7  86 47.8 94 52.2 
51-60 175 31.8  88 50.3  87 49.7  
61-70 71 12.9  39 54.9  32 45.1 
> 70 22 4  10 45.6  12 54.5 
       
Menstrual status       
Pre- Menopausal 205 37.3  98 47.8  107 52.2  
Post- Menopausal 345 62.8  173 50  172 49.7  
       
Region of inhabitance       
Urban 476 86.5  231 48.5  245 51.5  
Rural 72 13.1  38 52.8  34 47.2  
Unknown 2 0.4  2 100   
       
Family history       
Positive 57 10.4  37 54.9  20 35.1 
Negative 472 85.8  229 48.5  243 51.5  
Unknown 21 3.8  5 23.8  16 76.2  
       
Clinical stage       
Stage 1 16 2.9  15 93.8  1 6.3  
         2 a 152 27.6  134 88.2  18 11.8 
         2 b 133 24.2  54 40.6  79 59.4  
         3 a 97 17.6  20 20.6  77 79.4  
         3 b 62 11.3  21 33.9  41 66.1  
         3 c 42 7.6  6 14.3  36 85.7  
         4 a 46 8.4  20 43.5  26 56.5  
Unknown 2 0.4  1 50  1 50  
       
Histological grade       
Grade II 127 23.1  58 45.7  69 54.3  
Grade III 410 74.5  201 49.0  209 51.0  
Unknown 13 2.4  12 92.3  1 7.7  
       
Size of tumor       
< 2 cm 24 4.3 12 50 12 50 
2-5 cm 375 68.2 197 52.5 178 47.5 
> 5 cm 151 27.5 62 41.1 89 58.9 

 
 
 
and node metastasis. Estrogen and progesterone 
receptors were found to be positive in 24 and 23% of the 
samples respectively. Similarly HER-2 expression was 
positive in 24% samples only. Of the total 550 samples 
studied 227(41.3%) were triple negative of which 48% 
were node negative. Univariate analysis and multivariate 
analysis of the  clinical,  pathological  predictive  variables 

and predictive markers and the odds ratio for the 
presence of axillary node metastasis is given in Tables 2, 
4 and 5. Clinical stage was found to be a significant 
predictive factor of node metastasis in univariate analysis 
as well as in multivariate analysis (p=0.0001) with a high 
relative risk. As expected, the relative risk for node 
metastasis increases with increase in clinical stage of the
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Table 2.  Association between presence of axillary lymph node metastasis and pathological features. 
 

Variable 
Total of 

patients (n=550) 
Node 

positive (n=271) 
Node 

negative (N=279) 
OR 95% CI 

Univariate 
p value 

Multivariate 
p value 

Tubule formation      <0.0001 0.01 
Absent 515 246 269  Base line   
Present 12 3 9 2.98 1.71-5.19   
Unknown 23 22 1     
        

Tumor emboli      <0.0001 0.0001 
Absent 437 220 217  Base line   
Lymphatic/Vascular 105 29 76 8.52 4.40-16.50   
Unknown 8 6 2     
        

Mitosis      0.859  
Absent 408 188 220  Base line   
Present 102 48 54 0.96 0.62-1.48   
Unknown 40 35 5     
        

Necrosis      0.767  
Absent 432 200 232  Base line   
Present 79 38 41 0.93 0.57-1.50   
Unknown 39 33 6     
        
Presence of DCIS      0.133  
Absent 419 209 210  Base line   
Present 110 46 64 1.38 0.90-2.11   
Unknown 21 16 5     
        

Skin infiltration      0.02  
Absent 480 228 252  Baseline   
Present 31 8 23 2.64 1.16-6.03   
Unknown 39 33 6     
        

Nipple and areola 
infiltration      0.03  

        

Negative 458 221 237  Baseline   
Positive 53 17 36 1.97 1.08-3.62   
Unknown 39 33 6     
        
Resected margins      0.16  
Free 480 228 252  Base line   
Involved 31 10 21 1.81 0.80-4.11   
Unknown 39 33 6     
        
Histological grade      0.51  
Grade II 127 58 69  Baseline   
Grade III 410 201 209 0.87 0.59-1.30   
Unknown 13 12 1     
      0.03  
Size of tumor        
< 2 cm 24 12 12  Baseline   
2-5 cm 375 197 178 0.90 0.41-2.11   
> 5 cm 151 62 89 0.30 0.04-2.60   
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Table 3. Histopathological status of clinically positive lymph nodes. 
 

Nodal status on clinical examination 
Pathological status of lymph nodes 

Total 
N0 <3 4-10 >11 

N0 190 (55.9%) 66 (19.4 %) 59(17.4 %) 25(7.4%) 340 
N1 80(38.5 %) 53(25.5 %) 45(21.6 %) 31(14.9) 208 
N3 1    1 
Total 271 119 104 56 550 

 
 
 

Table 4. Association between presence of axillary lymph node metastasis and IHC markers. 
 

Variable 
Total no. 

of patients (n=550) 
Node 

negative (n=271) 
Node 

Positive (n=279) 
OR 95%C I 

Univariate 
p value 

Multivariate 
p value 

Galectin-1      0.041  
Negative 42 28 14  Base line   
L expression 299 143 156 0.93 0.37-2.33   
H expression 207 100 107 2.14 1.07-4.30   
Galectin-3      <0.0001 0.0001 
Negative 104 41 63  Base line   
L Expression 272 70 202 3.04 1.45-6.35   
H Expression 174 160 14 1.70 1.03-2.80   
        
T- Antigen      <0.0001 0.720 
Negative 61 42 19  Base line   
L Expression 190 60 130 8.11 2.83-23.23   
H Expression 286 169 117 4.42 2.35-8.32   
BCL2      0.596  
Negative 149 81 68  Base line   
L Expression 67 27 40 1.72 0.96-3.09   
H Expression 323 163 160 1.17 0.79-1.73   
        
ER      0.923  
Negative 405 199 206  Base line   
Positive 145 72 73 0.98 0.67-1.43   
        
PR      0.919  
Negative 423 208 215  Base line   
Positive  126 62 64  0.67-1.49  0.1.00 
        
HER2      0.148  
Negative 417 206 201  Base line   
Positive 133 65 78 1.99 1.07-3.73   
 
 
 
disease. Of the ten pathological features analyzed, none 
of the features other than presence of tumor emboli and 
tubule formation were found to have significant 
association with lymph node metastasis. Presence of 
lymphatic and vascular tumor emboli was found to have 
significance in both univariate analysis and multivariate 
analysis (p=0.000) with a high odds ratio. Even though 
the   presence   of  tubule  formation  was  found  to  have 

significance as a predictor of metastasis in univariate 
analysis (p=0.000), it failed to show any independent role 
as a predictive factor for node metastasis (0=0.01) in 
multivariate analysis. Similarly, galectin-3 and T-antigen 
out of the seven markers studied had significant 
association with node metastasis in univariate as well as 
multivariate analysis. The survival analysis showed a 
three year overall disease free survival for  95.3%  of  the
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Table 5. Association between presence of axillary lymph node metastasis and IHC markers. 
 

Variable 
Total no. 

of patients (n=550) 
Node 

negative (n=271) 
Node 

positive (n=279) 
OR 95%C I 

Univariate 
p value 

Multivariate 
p value 

Galectin-1      0.041  
Negative 42 28 14  Base line   
L expression 299 143 156 0.93 0.37-2.33   
H expression 207 100 107 2.14 1.07-4.30   
Galectin-3      <0.0001 0.0001 
Negative 104 41 63  Base line   
L Expression 272 70 202 3.04 1.45-6.35   
H Expression 174 160 14 1.70 1.03-2.80   
        
T- Antigen      <0.0001 0.720 
Negative 61 42 19  Base line   
L Expression 190 60 130 8.11 2.83-23.23   
H Expression 286 169 117 4.42 2.35-8.32   
BCL2      0.596  
Negative 149 81 68  Base line   
L Expression 67 27 40 1.72 0.96-3.09   
H Expression 323 163 160 1.17 0.79-1.73   
        
ER      0.923  
Negative 405 199 206  Base line   
Positive 145 72 73 0.98 0.67-1.43   
        
PR      0.919  
Negative 423 208 215  Base line   
Positive  126 62 64  0.67-1.49  0.1.00 
        
HER2      0.148  
Negative 417 206 201  Base line   
Positive 133 65 78 1.99 1.07-3.73   
 
 
 
patients. The prognosis became significantly worse in 
patients with low galectin-3 expression (P = 0.0317). 
Disease recurrence was observed in 17 patients of the 
low galectin-3 expression group for a median follow up 
time of 50 months (Figure 3). Similarly patients with 
higher expression of T-antigen were found to have 
association with recurrence. 14 cases showed recurrence 
in the higher T-antigen expression group but it was not 
statistically significant. 
 
 
DISCUSSION 
 
Recent findings suggest significant roles to a broad array 
of adhesion molecules such as carbohydrates, lectins, 
cadherins and integrins in the adhesion of tumor cells to 
the vascular endothelium, which is a crucial step in tumor 
metastasis (Al-Mehdi et al., 2000). These adhesion 
molecules have been shown to participate in distinct 

stages in a multi-step binding process. For example, 
selectins were shown to contribute to the initial contact of 
circulating cells with endothelium by inducing their rolling, 
whereas galectin-3 has been proposed to participate in 
docking of cancer cells on capillary endothelium and 
integrins were demonstrated to play a role in the 
development of more stable attachment involving protein-
protein interaction. Among these adhesion molecules, 
cell surface carbohydrate structures have been shown to 
facilitate tumor cell colonization and metastasis by 
effecting normal cell-cell interaction. An interplay of the 
surface structures of the tumor cells with the endothelial 
cells for the localization of the metastatic tumor cells has 
been suggested since 1973 and the endogenous lectins, 
galectin-1 and galectin-3 have been reported to be 
involved in this process. There are over 300 publications 
describing some relationship between galectin expression 
and cancer. Most of the reports are correlatory-more 
galectin   in   more  malignant  and  metastatic  tumors  in 
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Figure 1. Expression of galectin-1 and galectin-3 in breast tissues. A, Expression of galectin -1 in tumor cells 
of infiltrating duct cell carcinoma (node negative) moderate to intense expression of galectin-1 in the 
cytoplasm and membrane (20×); B, expression of galectin-1 in the tumor cells of infiltrating duct cell 
carcinoma (node positive). The tumor cells show moderate, intense and heavy expression (20×); C, 
expression of galectin-3 in tumor cells of infiltrating duct cell carcinoma (node negative) Tumor cells showing 
predominantly heavy expression (20×); D, expression of galectin-3 in the tumor cells of infiltrating duct cell 
carcinoma (node positive). The tumor cells show moderate and intense expression (20×); E, luminal 
cytoplasmic expression of galectin-3 in benign breast tissue adjucent to infiltrating duct cell carcinoma (20×); 
F, moderate to intense expression of galectin-3 in DCIS areas of Infiltrating duct cell carcinoma (5×). 
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Figure 2. Expression of T-antigen, BCL-2, ER, PR and HER-2 in breast tissues. A, H and E section of infiltrating duct cell 
carcinoma (20×); B, expression of T-antigen in tumor cells of infiltrating duct cell carcinoma. Intense expression confined 
to cell membrane (20×); C, expression of BCL-2 in the tumor cells of infiltrating duct cell carcinoma. The tumor cells 
show intense expression (20×); D, tumor cells of infiltrating duct cell carcinoma showing positive estrogen receptor (20 
X); E, tumor cells of infiltrating duct cell carcinoma showing positive progesteron receptor  (20×); F, tumor cells of 
infiltrating duct cell carcinoma showing HER-2amplification (20×). 
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Figure 3. The Kaplan-Meier plot of disease free survival curves of the low and high 
galectin-3 expression groups. The prognosis became significantly worse in patients 
with low (2+ and 3+) galectin-3 expression (P = 0.0317). 1, 2, 3 and 4 are the different 
grades of galectin-3 staining.1-absent,2 and 3 low grade group and 4-high grade 
group. 

 
 
 
animal models and in cell line studies (Lehr and Pienta, 
1998). Enhanced expression of galectin-3 on protein level 
as well as on mRNA levels in correlation with progression 
of the disease has been reported in experimental studies 
(Giacomo  et al., 2010; Malathy et al., 2004). Galectin-3 
has been reported as a useful tumor marker for gastric 
cancers with respect to tumor progression and 
potentiality of lymph node metastasis (Miyazaki et al., 
2002). Higher expression pattern of galectin-1 and 
galectin-3 correlating with the grade of tumor has been 
reported in transitional cell carcinoma (Cindolo et al., 
1999). While a comparative analysis of galectin in 
primary and metastatic pancreatic cancer revealed no 
significant relation between galectin expression and 
tumor grade (Pascal et al., 2001). Galectin-3 has been 
reported to enhance the metastatic potential of BT 549 
cells through resistance to the product of iNOS, possibly 
through its BCL-2-like ant apoptotic function (Song et al., 
2002). Andre et al. (1999) has analyzed the expression of 
galectin-1 and galectin-3 and their binding sites in node 
negative and node positive breast cancer tissues and has 
reported that correlation of either increased galectin-1 
binding and reduced gal-3 binding or reduced binding of 
both galectins with the occurrence of lymph node lesions. 
Idikio (1998) also has reported a  reduction  of  galectin-3 

expression, which correlates with the higher grade of 
breast cancer that possibly reduced matrix binding and 
increased cancer cell motility. A similar observation has 
also been reported by Vincent et al. (1999).  

The present study confirms the immuno-histochemical 
demonstration of galectins in formalin fixed tissues. 
Galectin expression was found in breast cancer tissues 
irrespective of the lymph node status. Normal breast 
tissue adjacent to the lesion was present in 82 samples 
and that was also positive for both galectin-1 as well as 
galectin-3. Higher expression pattern was seen for node 
positive samples. But the difference was not much 
significant to distinguish node negative samples from 
node positive ones. A similar observation for galectin-1 
has been reported by Andre et al. (1999). Expression of 
galectin-1 was found to have significant correlation with 
the expression of T-antigen, BCL 2 and galectin-3. It was 
also found to correlate with tumor grade, as well as 
estrogen receptor positivity. All these suggest that 
galectin-1 over expression correlates with tumor progres-
sion. Accumulation of galectin-1 in the stroma of malign-
nant tumors has been reported to correlate with invasive 
phenotype and aggressiveness (Frederic et al., 2000). 
Correlation of the expression of galectin-1 with BCL2 
explains the  role  of  galectin-1  in  apoptosis.  Previous  



  

 
 
 
 
studies have reported that galectin-1 forms the key in two 
mainstays of cancer. First, galectin-1 supports metastasis 
formation, as it facilitates interactions between tumor 
cells and extra cellular matrix (Lotan et al., 1994; Clausse 
et al., 1999). Secondly, it protects the tumor against 
immunity, as it can induce apoptosis in tumor-infiltrating 
cytotoxic leukocytes (Perillo et al., 1995, Rubinstein et al. 
2004). Thirdly, galectin-1 has a critical role in 
angiogenesis, another important pillar in tumor growth 
(Victor et al., 2006). These explanations can be offered 
for the over expression of galectin-1 in the node positive 
samples in the present study even though it is not 
significant enough to differentiate node negative tumors 
from node positive ones. Nuclear expression of galectin-3 
was found in some of the samples, which did not show 
any significance with respect to nodal status. Node 
negative samples showed predominantly moderate and 
intense cytoplasmic staining pattern for galectin-3. A 
reduced expression of galectin-3 associated with axillary 
node metastasis has been reported by Andre et al. 
(1999) and Castronov et al. (1999) also.  Idikio (1998) 
has reported a reduced expression of galectin-3 in high 
grade malignancies. An elevated level of galectin-3 has 
been reported in a variety of primary and metastatic 
tumor cells, although this has not been a consistent 
observation. Recently, it was shown that the metastatic 
potential of colon cancer cell lines directly correlated with 
the expression of galectin-3, supporting the role of 
galectin-3 in enhancing metastasis (Makker et al., 1995). 
However, the exact mechanisms by which galectin-3 
enhances metastasis are yet to be elucidated. Song et al. 
(2002) has reported that galectin-3 enhances metastasis 
of tumor cells by functioning as a survival factor against 
the cytotoxic reactive nitrogen and oxygen species 
generated as a result of ischemia reperfusion injury when 
tumor cells are arrested with in the microcirculation most 
likely through the BCL-2 like anti apoptotic function of 
galectin-3. However the present study observed a lower 
expression of galectin-3 in node positive samples than 
that of node negative samples which could be due to the 
cleavage of endogenous galectin-3 molecules by 
metalloprotenases, drastically improving its binding 
interactions with the �-galectoside containing laminin as 
reported by Shekhar et al. (2004). Correlation of galectin-
3 expression with T- antigen could be due to the fact that 
the terminal residue of T-antigen is �-galactose. Springer 
and colleagues were the first to propose T-antigen as a 
tumor associated antigen in man. They have 
demonstrated T-antigen in breast tissues, gastrointestinal 
tract and respiratory tract tissues (Springer et al., 1990). 
T-antigen expression has been correlated with nuclear 
volume in relation to recurrence and prognosis of cancer 
of the bladder (Heinzer et al., 1992). They have found T- 
antigen expression in 54% of the patients who had 
invasive disease. Unlike galectin-3 and T- antigen, Bcl-2 
expression was higher in node positive samples than 
node negative ones. But the difference was not 
statistically   significant.   BCL-2   expression   was  found  to 
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have significant correlation with galectin-1 expression 
and T-antigen expression which may be due to the anti-
apoptotic property of galectins which has been proved in 
several experimental studies. Traina (Traina et al., 2006) 
has found a significant correlation between HER2 status 
and nodal status in a study of 1355 samples of breast 
cancer. They have found a positive correlation for 
estrogen and progesterone receptor status also. Lal et al. 
(2005) have observed a negative correlation of HER2 
with ER and PR. The present study found no association 
for node metastsis with ER, PR and HER-2 status. But an 
inverse correlation of HER-2 expression with ER and PR, 
and a significant positive correlation with tumor grade 
were observed, which confirms the observation of Lal et 
al. (2005). In contrast to the higher rates of ER; PR 
positivity reported in the Western literature, only 24% of 
our tumors were ER positive. The exact reason for this 
has to be elucidated. 

Thus the present study has clearly demonstrated the 
clinical significance of galectins and T-antigen in 
predicting axillary node metastasis in primary tumor 
tissues of breast cancer. We found a significant down 
regulation of galectin-3 associated with axillary node 
metastasis and poor prognosis. This confirms the finding 
of Glinsky et al. (2001) and suggests the importance of 
galectin-3 as a marker of metastasis and disease 
prognosis in breast cancer. The interaction of T-antigen 
and galectin-3 can have significant role as a valid target 
for developing new anti-adhesive therapies. The results 
of the present study suggest quantitative evaluation of 
galectin-3 and T- antigen in tumor samples so that it can 
be used to select patients for axillary lymph node 
dissection and unwanted axillary clearance can safely be 
eliminated. 
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