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ABSTRACT: Galectins are a family of low molecular weight β-
galactoside binding proteins with functions in cell growth, cell 
activation, cell–cell, cell–matrix adhesion including binding to 
carcinoembryonic antigen, laminin and metalloprotenase. Higher 
endogenous expression of Galecin-3 (Gal3) and Galectn-1(Gal-1) has 
been found in malignancies. Several other galactose specific lectin 
binding patterns have been reported to differentiate dysplastic 
epithelium from normal epithelium. Galectin expression studies in 
cervical epithelium are comparatively less. We analyzed the 
endogenous expression of Gal-1, Gal-3 and the binding profile of a 
plant lectin with identical sugar specificity in cervical intra epithelial 
neoplasia (CIN) to evaluate its significance as a marker to assess the 
malignant potential of CIN. Sections from 66 archival samples of 
colpscopic biopsy were analyzed using the standard 
immunohistochemical method using polyclonal antigalectin 
antibodies and HRP conjugated snake gourd lectin using DAB as the 
chromogen. The expression pattern was assessed semi 
quantitatively and analysed statistically to see the significance as a 
predictor of the malignant potential of CIN. Galectin expression was 
observed in cytoplasm and cell membrane. Neither the galectins nor 
the plant lectin seemed to have any role in predicting malignant 
potential if cervical intra epithelial lesion. As these lectins express 
more in differentiated epithelium this can be suggested as markers 
of differentiation which may have some significance in tumor 
pathology.  
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Introduction 

Cancer of the uterine cervix is the second most common cancers 
among women worldwide. It accounts for 15% of all cancers 
diagnosed among women. Nearly 20% of these cancers occur in 
developed countries and 80% in developing countries. In India, 
according to the data available from population based cancer 
registries at Banglore, Madrass and Bombay, the crude incidence 
rates are 39.7, 46.5 and 15.4 per 100,000 females respectively [1]. 
Invasive cervical carcinoma is preceded by a spectrum of 
heterogeneous epithelial changes called pre-cancerous lesions or 
dysplasia or cervical intra epithelial neoplasia (CIN) [2]. These pre- 
invasive lesions usually develops through several grades namely 
mild, moderate and severe dysplasia or CIN I, II and III or SIL 
(Squamous Intra epithelial Lesion) low and high grades, which may 
lead to invasive cancer over a period of time, if left untreated. The 
rate of progression of these lesions to cancer has been reported to 
vary from 4.4% to 65% depending upon the severity of the lesion. 
Studies have demonstrated progress from CIS (Carcinoma Insitu) to 
invasive carcinoma to range from 25-70% [2]. In the British 
Columbia cohort study, for cohort I, 61% of the cases of CIS were 
estimated to be regressed during the age of 40-60 years. For cohort 
II, the regression rates were 70% over the age of 25-44 years and 
77% over the age of 20-39 years. Murthy has found a relative risk of 
developing CIS in various grades of dysplasia to be 5.1, 3.73 and 
114.4 respectively for mild, moderate and severe dysplasia [3] 
Among the 1107 dysplasia patients followed up, 64 (5.8%) revealed 
malignancy at the first follow up within three months of initial 
recruitment, while another 79% developed malignancy during 

subsequent years. It was 0.66 for mild, 5.0 for moderate and 16.1 
per 100 women years for severe dysplasia [3]. The role of Human 
Papilloma Virus in the development of early CIN has been 
established. HPV type 16, 18 and others has been reported to 
involve in the etiology of at least 90% of the Indian cervical cancers. 
It has been reported that HPV infection alone cannot be considered 
as predisposing factor for CIN and a considerable number of CIN 
cases will revert to normal or remain as such without progressing to 
invasive carcinoma [2]. If biological markers can accurately predict 
the CIN lesions which have more chance to progress to higher up 
lesions, treatment and further cytological follow up can be limited to 
them alone instead of managing all the dysplasias. Interest has 
therefore been focused to identify markers to identify high risk the 
CIN cases which have the potential to progress to invasive 
carcinoma and that can be used as a pre-selection criterion for 
further management. Studies on oral premalignant lesions exhibiting 
epithelial dysplasia have shown changes in the glycosylation pattern, 
where as such changes are only occasionally seen in lesions without 
dysplasia [5,6]. Lectins are reported to be useful in identifying these 
changes in the glycosylation pattern. The present study analyzed the 
pattern of expression of endogenous lectins, galectin-1, galectin-3 
and a galactose specific plant lectin, Snake gourd lectin-(SGL) 
binding pattern in normal, different grades of CIN and malignant 
tissues of cervix to see whether the SGL binding pattern or the 
galectin expression show any significant difference between 
different grades of dysplasia and malignancy so that galectose 
specific ligand study can be used to preselect high risk cervical intra 
epithelial lesions. 
 
Materials and Methods  

Lectin from the seeds of snake gourd was isolated, purified and 
conjugated to horseradish peroxidase type IV according to the 
technique described elsewhere [6,7] In short, the lectin isolated 
from the seeds by ammonium sulphate fractionation was purified by 
affinity chromatography on cross-linked guar gum. The molecular 
weight of the lectin was found out by gel filtration on sephadex G-
100 (Sigma chemical company). The purity of the lectin was 
confirmed on electrophoretic analysis. The purified lectin was 
conjugated to horseradish peroxidase type IV. Polyclonal antigalectin 
antibodies of Gal-1 and Gal-3 were purchased from Novocastra.   
Sections from archival blocks of colposcopy directed punch biopsy 
specimens were used for this study. Normal cervical tissues were 
obtained from hysterectomy specimens. A total of 66 samples were 
analyzed, which includes normal (12), CIN I (11), CIN II (10), CIN, 
III (10), Invasive squamous cell carcinoma (16) and 
adenocarcinoma (7) cases. Representative sections were selected by 
correlating with the original H&E sections used for the initial 
diagnosis. Standard immunohistochmical method was followed using 
DAB as the chromogen. The sections were incubated with primary 
antibodies / SGL at 4°C for one hour. Anti galectin antibodies were 
used in a concentration of 1:100 dilutions and the SGL was used in a 
concentration of 0.06 µ /ml. Negative controls were included for 
each batch. The extent of specifically bound markers was stained in 
30% 3’-3’diaminobenzedene containing hydrogen peroxide for 3-5 
minutes. The sections were then counterstained with 
haematoxylene. The intensity of the lectin binding was assessed on 
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a 0-3+ scale in different levels of maturation of the cervical 
epithelium in the different grades of cervical intra epithelial 
neoplasia and in malignancies. The percentage of cells with each 
grades of lectin binding patterns were assessed. The mean score 
along with standard deviation, standard error mean and 95% 
confidence interval for each levels of epithelium in normal and in 
different grades of CIN were statistically analyzed giving specific 
values 1,2 and 3 for +, ++, and +++ respectively. Malignancies 
were exempted from the analysis owing to the uniform pattern of 
expression. 
 
Results 

Galectin-3 and galectin-1 expressions were observed in all of the 
normal, all grades of CIN and in malignancies. The expression 
pattern of galectins as mean score for each levels of epithelium is 
given in table I. The expression pattern for both the galectins were 
found to vary in different maturation levels of the epithelium (Fig I). 
The most mature superficial layers of all the samples showed 
expression of both of the galectins with a mean score of 1.5 for gal-
1 and 1.6 for gal-3. Whereas, expression of both the gal-3 as well as 
gal-1 was found to decrease towards the deeper immature layers. 
The mean value for gal-3 and for gal-1 in the mid zone were 0.67 
and 0.83, whereas it was 0.50 and 0.67 in the basal zone. For CIN I 

as well as CIN II, the pattern of expression of both the galectins was 
more or less similar to that of normal epithelium (Fig II). Higher 
expressions were confined to the differentiated layers only. The 
mean score for gal-3 and gal-1 were 1.55, 1.30 & 1.09, 1.50 with 
95% confidence intervals of 0.99 - 2.10, 0.95 - 1.65 & 0.62 - 1.5, 
1.12 - 1.88 for superficial layer in CIN I & II whereas, it was1 & 
0.91, 1.30 with 95% confidence interval of 0.42 - 1.52, 0.66 - 1.34 
and 0.35 - 1.47, 0.95 - 1.65 for mid zone.  The basal zones showed 
the mean values as 0.45, 0.50 and 0.73, 0.70 respectively.  No 
significant difference was observed between normal and dysplastic 
epithelium except for severe dysplasia, which showed a mean value 
of 1 and 0.9 for gal-3 and gal-1 for the basal layer also. In 
malignancies, the expressions were higher for both of the galectins 
and was found to increase with differentiation uniformly in all cases 
of Squamous cell carcinomas (Fig III). As no difference was 
observed in the expression pattern between individual samples of 
squamous cell carcinomas, malignancies were exempted from 
statistical analysis. The adenocarcinomas also showed uniform 
expression pattern for both the galectins. The expression of both 
gal-3 as well as gal-1 were diffuse, uniform and cytoplasmic. No 
nuclear expressions were observed. Normal endocervical cells 
showed apical luminal expression for both the galectins (Fig I). In 
adenocarcinomas also the expression was luminal (Fig III). 
Moderate expressions were observed for koilocytes also.

 

Table I   Univariate analysis of Galectin expression pattern in Cervical Epithelium 
 Mean Standard deviation Standard error 

mean 
95 %CI 

  
Gal-3  
 

 
Gal-1 

 
Gal-3 

 
Gal-1 

 
Gal-3 

 
Gal-1 

Gal-3 Gal-1 Gal-3 Gal-1 

Normal 
Super 
mid 
basal 

 
1.67 
0.67 
0.50 

 
1.5 
0.83 
0.67 

 
0.267 
0.52 
1.22 

 
0.55 
0.41 
0.52 

 
0.21 
0.21 
0.5 

 
0.22 
0.17 
0.21 

 
1.22 
0.12 
0.79 

 
2.21 
1.21 
1.79 

 
0.93 
0.40 
0.12 

 
2.07 
1.26 
1.21 

Sq. met 
Super 
mid 
basal 

 
1.17 
0.83 
0.83 

 
1.5 
1.17 
1 

 
0.41 
0.41 
1.17 

 
0.84 
0.97 
1.10 

 
0.17 
0.17 
0.48 

 
0.34 
0.40 
0.45 

 
0.74 
0.40 
0.34 

 
1.60 
1.26 
2.06 

 
0.62 
0.13 
-0.15 

 
2.38 
2.20 
1.21 

CIN 1 
Super 
mid 
basal 

 
1.55 
1 
0.45 

 
1.09 
0.91 
0.73 

 
0.82 
0.77 
0.873 

 
0.70 
0.83 
1.19 

 
0.25 
0.23 
0.28 

 
0.21 
0.25 
0.36 

 
0.99 
0.42 
-0.7 

 
2.10 
1.52 
1.18 

 
0.62 
0.35 
-7.18 

 
1.56 
1.47 
1.53 

CIN 2 
Super 
mid 
basal 

 
1.30 
1 
0.50 

 
1.50 
1.30 
0.70 

 
0.48 
0.22 
0.53 

 
0.53 
0.48 
0.67 

 
0.15 
0.15 
0.17 

 
0.17 
0.15 
0.21 

 
0.95 
0.66 
-.17 

 
1.65 
1.34 
1.08 

 
1.12 
0.95 
0.22 

 
1.88 
1.65 
1.18 

CIN3 
Super 
mid 
basal 

 
1.20 
0.1 
1 

 
1.30 
0.10 
0.90 

 
0.42 
0.32 
0.77 

 
0.67 
0.32 
0.83 

 
0.13 
1 
0.23 

 
0.21 
1 
0.25 

 
0.90 
-.13 
0.42 

 
1.50 
0.33 
1.52 

 
0.82 
-0.13 
0.35 

 
1.78 
0.33 
1.47 

 
Table II  Univariate analysis of SGL binding pattern in cervical epithelium 

 
 

 
Mean 

Standard deviation Standard 
error mean 

 
95% CI 
 

Normal 
Superficial 
Mid 
Basal 

 
1.28 
0.57 
0.50 

 
0.41 
0.52 
0.50 

 
0.20 
0.21 
0.20 

 
0.74 
0.12 
0.10 

 
1.50 
1.21 
1.20 

Sq. Metaplasia 
Superfical 
Mid 
Basal 

 
1.1 
0.67 
0.50 

 
0.41 
0.52 
0.55 

 
0.17 
0.21 
0.22 

 
0.74 
0.12 
-7.48 

 
1.60 
1.21 
1.07 

CIN 1 
Superficial 
Mid 
Basal 

 
1.09 
1 
0.64 

 
0.54 
0.45 
0.50 

 
0.16 
0.13 
0.15 

 
0.73 
0.70 
0.30 

 
1.45 
1.30 
0.98 

CIN 2 
Superficial 
Mid 
Basal 

 
1.20 
0.70 
0.68 

 
0.42 
0.67 
0.47 

 
0.13 
0.21 
0.19 

 
0.90 
0.22 
0.32 

 
1.50 
1.18 
0.93 

CIN3 
Superficial 
Mid 
Basal 

 
1.10 
0.60 
1 

 
0.57 
0.70 
0.67 

 
0.18 
0.22 
0.21 

 
0.69 
0.98 
0.52 

 
1.51 
1.10 
1.48 
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SGL binding was also similar to the galectin expression pattern. The 
mean score for each level of tissue layers is given in the table I. The 
mature superficial layer showed a higher binding pattern with a 
mean value of 1.28. The binding intensity in the lower layers was 
comparatively lesser(Fig I). The mean value for the mid zone and 
the basal zone were 0.57 and 0.50 for normal epithelium. No 
significant difference in binding pattern was observed between 
different grades of dysplasias (Fig II). In CIN I, II and III the 
intensity of SGL biding were higher in differentiated layers with a 
mean value of1.09, 1.20 and 1.10 for CIN I, II and III respectively 
with 95% confidence intervals of 0.73-1.45, 0.90-1.50 and 0.69-
1.57 respectively. The binding patterns found to decrease towards 

the deeper layers except in CIN III, for which the basal layer also 
showed a mean value of 1. Similar to galectin expression the 
binding was mainly cytoplasmic and the pattern was diffuse 
uniform. In squamous metaplasia also the differentiated layer 
showed moderate expression of galectins and moderate SGL 
binding. Similarly the koilocytes also showed SGL binding in 
moderate grade (Fig III). Unlike the galectins the normal 
endocervical cells showed diffuse uniform cytoplasmic binding. In 
squamous cell carcinomas, similar to galectins the SGL binding was 
higher in differentiated areas. But in adenocarcinomas the binding 
was different from galectins, as SGL showed uniform binding all 
over the cytoplasm (Fig III).

 

Fig I Expression patterns of Gal-3,Gal-1 and SGL binding in normal, metaplastic and endocervical epithelium of the uterine cervix 
Fig A. Higher (++) diffuse cytoplasmic expression of Gal-3 in the superficial 

layers of Squamous epithelium (40 X) 
B. Higher (++) diffuse cytoplasmic expression of Gal-1 in the superficial 

layers of Squamous epithelium (40 X) 
C. Higher (++) diffuse cytoplasmic binding of SGL in the superficial 

layer of Squamous epithelium (40 X) 
D. Higher (++) diffuse cytoplasmic expression of Gal-3 in differentiated 

layers of Metaplastic epithelium (40 X) 
E. Higher (++) diffuse cytoplasmic expression of Gal-1in differentiated 

layers of Metaplastic epithelium (40 X) 
F. Higher (++) diffuse cytoplasmic binding of SGL in differentiated 

layers of Metaplastic epithelium 
G. Luminal expression of Gal-3 in the normal mucus secreting endocervical 

cells (40X) 
H. Luminal expression of Gal-1 in the normal mucus secreting endocervical 

cells (40X) 
I.  Uniform diffuse binding of SGL in the normal mucus secreting endocervical 

cells (40X). 
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Fig II Expression patterns of Gal-3,Gal-1 and SGL binding in CIN I,CIN II and CIN III. 
Fig A. Higher (++) diffuse cytoplasmic expression of Gal-3 in the differentiated layers in CIN I (40 X) 

B. Higher (++) diffuse cytoplasmic expression of Gal- in the differentiated layers in CIN I (40 X) 
C. Higher (++) diffuse cytoplasmic binding of SGL in differentiated layers in 

CIN I (40 X) 
D. Higher (++) diffuse cytoplasmic expression of Gal-3in the differentiated layers inCIN II (40 X) 
E. Higher (++) diffuse cytoplasmic expression of Gal-1 in the differentiated  layers inCIN II (40 X) 

F. Higher (++) diffuse cytoplasmic binding of SGL the differentiated layers in CIN II 
G. Higher (++) diffuse cytoplasmic expression of Gal-3 in the differentiated  layers and mild (+) expression in the basal layer in CIN III (40X) 
H. Higher (++) diffuse cytoplasmic expression of Gal-1 in the differentiated  layers and mild (+) expression in the basal layer in CIN III (40X) 

I Higher (++) diffuse cytoplasmic binding of SGL in the differentiated layers and  mild (+) binding in the basal layer in CIN III (40X) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig III Expression patterns of Gal-3,Gal-1 and SGL binding in Squamous cell carcinoma, Adenocarcinoma and Koilocytes of the Uterine Cervix. 
 

Fig A. Higher diffuse expression of Gal-3 in the differentiated layers of quamous cell Carcinoma (10X) 
 B. Higher diffuse expression of Gal-1 in the differentiated layers of Squamous cell Carcinoma (10X) 

 C. Higher diffuse binding of SGL in the differentiated layers of Squamous cell Carcinoma (10X) 
 D. Luminal expression of Gal-3 in adenocarcinoma (40 X). 
 E. Luminal expression of Gal-1 in adenocarcinoma (40 X). 

 F. Diffuse uniform binding of SGL in adenocarcinoma (40X) 
 G. Moderate expression of Gal-3 in Koilocytes (40X). 
 H. Moderate expression of Gal-1 in Koilocytes (40X) 

 I. Moderate binding of SGL in Koilocytes (40X) 
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Discussion 

Cancer of the uterine cervix is characterized by a series of 
progressive pre-malignant changes ranging from CIN I to CIN III. In 
developed countries, this disease has been effectively controlled by 
the introduction of mass screening programms with the “Pap smear” 
test. The efficacy of “Pap smear” in detecting cancers and pre 
cancerous lesions of cervix has been much improved by the 
introduction of quality control measures [8].  However, in India and 
in several other developing countries, the infra structure for 
screening programmes and opportunity for diagnostic work up and 
treatment may not be sufficient for screening all women. If the high-
risk precancerous lesions can be identified from the cytologically 
detected CIN cases, treatment can be limited to this pre-selected 
group alone and the disease can be controlled in a much better cost 
effective way.  
There are several reports demonstrating different lectin binding 
pattern for dysplasias and malignancies of the uterine cervix and 
oral mucosa [9,10]. JFL has been reported as a good marker of 
differentiating pre-cancerous lesions in cervical epithelium [11-13]. 
They have studied the JFL specific glycoconjugates expression 
during the progression of cervical intra epithelial neoplasia in 
exfoliated cells.  They found that only mild grade of JFL binding in 
non-neoplastic cells and the binding was reported to increase with 
increase of cytological atypia. Also they have reported a higher 
binding pattern associated with squamous differentiation of cells. 
Normal endocervical cells were reported to show higher lectin 
binding whereas the metaplastic cells showed a reduction in binding 
and mild grade of JFL binding had a negative correlation and 
intense grade of staining had a positive correlation with the stage of 
the tumor. Naik [14] have studied the binding pattern of a panel 
of16 lectins in different grades of vulvar intra epithelial neoplasia 
(VIN), metastasizing and non-metastasizing squamous carcinomas 
and have correlated the binding pattern with metastatic potential 
and other clinical / tumor characteristics. They found no difference 
in lectin binding pattern between the different histological subtypes 
of VIN and no consistent difference they observed between 
metastasizing and non metastasizing primary tumors, also no 
difference in staining pattern between nodal metastasis and the 
corresponding primary tumor. They observed no identifiable 
correlation between lectin binding pattern and subsequent survival 
or local or regional recurrence. The same groups have analyzed the 
lectin binding pattern in the vulvar normal squamous epithelium and 
epithelium adjacent to VIN and squamous cell carcinoma in another 
study [14]. They found no alteration to lectin binding pattern in 
normal vulvar epithelium with respect to patient’s age, menstrual 
status, estrogen therapy or history of VIN. Lectins, MPA and LCA 
were identified as markers of cellular differentiation and maturation. 
T antigen as shown by the lectin PNA was almost universally 
present in histologically normal epithelium adjacent to VIN and 
vulvar tumors, contrasting with the lack of PNA binding in normal  
vulvar epithelium, a finding suggestive of a local field change 
surrounding pre-invasive and invasive vulvar lesion, the tumor 
tissue was observed with a moderate intensity. In the present 
study, normal and dysplastic epithelium showed moderate binding 
of SGL in the differentiated superficial layer only. The immature 
basal layer didn’t show any binding in normal as well as in 
dysplasias. The metaplastic epithelium also exhibited the same 
binding pattern suggesting the SGL binding pattern as a marker of 
differentiation rather than the malignant potential of the 
preneoplastic lesions. In malignancies also the intensity of 
expression was higher (++) in differentiated areas, whereas the 
undifferentiated areas showed mild grade (+) of binding only. The 
difference in SGL binding pattern may be due to the alteration of 
cell surface glycoconjugates during the malignant transformation 
which is not recognized in the early neoplastic changes. However, 
SGL recognizes these changes in high-grade intraepithelial lesions 
as evident in the SGL binding pattern of the severe dysplastic 
lesions.  As all the severe dysplastic lesions showed the same 
pattern of binding no pre-selection among these severe dysplasia 
group could be suggested using SGL binding pattern. Thus, the 
present study didn’t suggest any role for SGL in predicting the 
malignant potential of CIN and supports the report of Naik in the 
application of plant lectins in VIN.  

Galectins are a family of low molecular weight β-galactoside specific 
lectins with functions in cell growth, cell activation, cell–cell, cell–
matrix adhesion including binding to carcinoembryonic antigen, 
laminin and metalloproteinase [2]. Gal-3 and Gal-1 have been found 
to enhance metastatic potential of human tumors by interacting with 
T antigen in a number of experimental studies [15-19]. Galectin 
expression studies in cervical epithelium are comparatively less. To 
our knowledge this is the first report. However galectin expression 
studies in squamous cell carcinoma of oropharynx and larynx has 
been reported [20]. Expression of galectin-3 was confined only to 
areas of high levels of keratinization in moderately/ highly 
differentiated carcinomas. No gal-3 expression was observed in the 
basal layers of cells studied in normal epithelium. The supra basal 
layers were positive in epidermis, epithelium of tongue and cornea 
and negative in the epithelium of palatine tonsil [20]. In another 
study of the squamous cell carcinoma and normal epithelium of 
tongue it has been reported that nuclear expression of galectin-3 
markedly decreased during the progression from normal to cancer 
state while cytoplasmic expression increased [21]. Enhanced 
expression of galectin-3 in the cytoplasm has been reported to 
associate with reduced disease free survival of tongue cancer 
patients [17]. In the present study also the expression of galectins 
were confined to differentiated cell layers only in the normal and 
dysplastic epithelium. A similar observation has been reported in the 
squamous epithelium of oropharyngial region and larynx suggesting 
its correlation with the extent of differentiation [20]. In malignancies 
the galectin-1 as well as galectin3 was found to show higher 
expression in the differentiated areas uniformly in the entire 
squamous cell carinomas studied.  Higher expression patterns were 
observed in keratinising areas of squamous cell carcinomas as 
observed by Plazak. In adenocarcinomas, the expression for both 
the galectins were uniform in all the cases. Also the present study 
didn’t observe any nuclear expression of galectins in any of the 
lesions analyzed. Expression of galectins particularly galectin-3 has 
been reported associate with progression of invasive tumors [22-
25]. The molecular mechanism of this correlation has been proposed 
to be the inter action of galectin with Poly –N-actyl-lactosamines on 
laminin which may help in cellular invasion. The present study 
observed uniform expression of galectins in all the samples of 
invasive squamous cell carcinoma but in the preneoplastic lesions 
the expression was similar to that of normal samples except samples 
with CIN III, suggesting the malignant potential of this lesion. Here 
also, no difference was observed within the group of severe 
dysplasia so preselection by galectin expression also is not possible. 
The present study observed similar tissue binding patterns for 
galecin-3 as well as for galectin-1 and for the plant lectin with 
identical sugar specificity in the squamous epithelium of the uterine 
cervix. In squamous cell carcinomas, intraepithelial neoplasias  and 
in normal epithelium the pattern of staining was more or less same 
for both of the galectins and SGL. But in normal mucus secreting 
endocervical cells and in adenocarcinomas the expression of both of 
the galectins was confined to the apical membrane and the lumen 
whereas uniform binding of SGL with moderate intensity was 
observed all over the cytoplasm. It may be because SGL may have 
the potential to recognize intracytoplasmic galactose moieties also. 
The galectins may be much more sensitive to secreted mucin, as it 
showed expression in the lumen of the glands as well as the apical 
areas of normal endocervical cells where secreted mucin is often 
found. Neither of the galectins nor the SGL may be capable of 
recognizing the changes in glycosylation pattern in early neoplastic 
events. However, in malignancies a higher expression of the 
galectins and SGL binding were observed even though they were 
also differentiation dependent. Hence the present study found no 
application for SGL or for Galectins in predicting the malignant 
potential of CIN and suggest these lectins as markers of 
differentiation, which may have some application in pathology and 
cytology to distinguish differentiated tumors from undifferentiated 
ones.  
 
References 

1. Annual report of NCR project .ICMR  New Delhi. 1985. 33-8. 
2. Sujathan. K, Kannan. S, Remani. P, Pillai. KR, Chandralekha. B, 

Amma NS,  Nair.MK.1996.Differential expression of jackfruit 



J Exp Sci Vol. 1, Issue 8, Pages 39-44 [2010] 

 

 

lectin specific glyco-conjugates in metastatic adenocarcinoma 
and reactive mesothelial cells-a  diagnostic aid in effusion 
cytology.J  Cancer Res Clin Oncol. 122:433- 436. 

3. Murthy. MS, Juneja A,Sharma.2004. Modeling strategies for 
epidemiological  process with special reference to logistic 
regression. Indian J of Pre Soc  Med. 304: 1331-34. 

4. Dabelsteen. H., Clausen  U. 2006. Aberrant glycosylation in oral 
malignant  and pre malignant lesions. J Oral Pathol & Med .20: 
361 - 368.  

5. Dabelsteen E and Gao S. 2005. ABO Blood-group Antigens in 
Oral Cancer.J  Dental  Res. 84(1): 21-28. 

6. Vijayakumar. T, Robertson. D,McIntosh. D, Forester. JA.1987. 
Tissue staining  properties of lectin from the seeds of jackfruit 
and winged bean. J Exp  Pathol. 3: 281- 293. 

7. Vijayakumar. T, Augestin. J, Mathew. L.1992. Tissue binding 
pattern of plant  lectin in benign and malignant lesions of 
thyroid. J Exp Pathol.6(1-2):11- 23. 

8. Sujathan. K.2001. Objective criteria of internal quality control. 
Hand book on  Quality assurance in Pap smear.Edited by 
Sujathan K,  Chandralekha B  and Sreedevi  Amma NS, 
WHO, DGHS &Regional Cancer Centre,  Trivandrum. 26-35.  

9. Bychkov V., Toto PD.1986. Histochemical study of lectin 
binding to  gestational endometrium. Int J Gynecol Pathol. 
666-72. 

10. Kannan .S, Balaram. P, Chandran. GJ, Pillai. MR, Mathew. A, 
Nair MK.1993.  Expression of lectin specific cellular 
glycoconjugates during oral carcinogenesis. J Cancer Res Clin 
Oncol.119:689-694. 

11. Pillai. KR, Remani. P, Augestin. J, Amma. NS, Nair. MK, 
Vijayakumar. T  1992. Jack fruit lectin binding pattern in the 
exfoliative cytology f bronchopulmonary neoplasia. Invivo. 
6:107-112. 

12. Remani. P, Augestin. J, Vijayan. KK, Ankathil. R, Nair. MK, 
Vijayakumar T. 1989. Jackfruit lectin binding pattern in benign 
and malignant lesions of the breast. In Vivo. 3:275-278 

13. Sujathan. K, Kannan. S, Remani. P, Pillai. KR, Chandralekha. B, 
Amma NS, Nair. MK.1996.Differential expression of jackfruit 
lectin specific glycoconjugates in metastatic adenocarcinoma 
and reactive mesothelial  cells-a diagnostic aid in effusion 
cytology.J Cancer Res Clin Oncol. 122:433-436. 

14. Naik, Raj,Cross, Paul, de Barros Lopes, Alberto, Robson, Pete, 
Monaghan, John. 1998 Normal Vulvar Epithelium and 

Epithelium Adjacent to Vulvar Intraepithelial  Neoplasia and 
Squamous Cell Carcinoma. Int J of Gynecol  Pathol. 17: 288-
91. 

15. Glinsky G.V 1992. The blood group antigen related epitopes:a 
key structural  determinant inimmunogenesis and cancer 
pathogenesis. Crit Rev Oncol /Haematol.12:151-66. 

16. Sell. S. 1990.Cancer associated carbohydrates identified by 
monoclonal  antibodies. Human Pathol. 23:1003-19. 

17. Honjo. Y, Nangia-Makkar. P, Inohara. H 2001.  Down regulation 
gal-3  suppress tumorigenicity of human breast carcinoma cells.  
Clin Cancer Res,3:661-8. 

18. Ito.N, Imai.S, Haga .S. 1996. Japan Histochem Cell Biol.106(3): 
331-39. 

19. Moon. BK, Lee. YJ, Battale. P 2001. Galectin-3 protects human 
breast  carcinoma cells against nitric oxide induced 
apoptosis: implication of gal-3 function during metastasis. Am J 
Pathol.159 (3):1055-60. 

20. Plzak. JK, Smetana Jr, Betka J, Kodet. R, Kaltner H., H.-J. 
Gabius.2000  Endogenous lectins(galectin-1 and -3) as 
probes to detect differentiation-dependent alterations in human 
squamous cell carcinomas of the oropharynx and larynx. Int. J. 
Mol.Med. 5: 369–372. 

21. Mandel. U, Clausen. H, Vedtofte. P.1988. Sequential expression 
of  carbohydrate  antigen with precursor product relation 
characterizes  cellular maturation in  stratified squamous 
epithelium. JOralPathol.17:506- 11. 

22. Barondes, S. H., Cooper D. N. W., Gitt, M. A. & Leffler H. 1994. 
J. Biol. Chem.269: 20807–20810. 

23. Noguchi. S, Aihara. T, Nakamori. S. 1994.The detection of 
breast carcinoma micrometastasisin axillary lymphnodes by 
means of reverse transcriptase- polymerase chain reaction. 
Cancer. 74:1595-1160. 

24. Pickren. JW. 1961.Significance of occult metastasis:a study of 
breast cancer. Cancer.14:1266-1271.  

25. Sapir. O and Amormin. GD.1948. Obscure axillary lymphnode 
metastasis in carcinoma of the breast.Cancer.1:238-241. 

 

 

 

 

  

 
 


