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Abstract

Background: Cancer is one of the most common causes of mortality and morbidity today, with more than 10 million new cases and
more than 6 million deaths each year worldwide. Globally Oral Cancer is the sixth most common cause of cancer related death.
India accounts for 86% of the world’s oral cancer cases. Often it proceeds by pre cancerous conditions and lesions. In search for
biological markers with diagnostic value, we investigated serum glycoconjugates like protein bound hexoses, fucose and sialic
acid in these diseases. Materials and Methods: For this Study 27 newly diagnosed Oral leukoplakia, 27 OSMF and 26 Oral
Cancer patients, 40 healthy controls who are non tobacco users and 40 healthy controls who are tobacco users were selected.
In all these groups we estimated serum glycoconjugates. Results: We observed no difference in serum glycoconjugates levels
between tobacco and non tobacco controls (P> 0.05), but very high levels in oral cancer, Leukoplakia and oral sub mucous fibrosis
(OSMF) patients (P<0.001) when compared to control groups. Fucose levels were significant (P <0.05) of all the glycoconjugates
between OSMF and Leukoplakia. Conclusion: The serum glycoconjugates whose levels were very high in OSMF, Leukoplakia
and Oral Cancer, do have a significant diagnostic and prognostic value in these diseases.
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INTRODUCTION

Cancer is one of the most common causes of mortality
and morbidity today, with more than 10 million new cases
and more than 6 million deaths each year worldwide.!" It is
projected that by 2020 there will be every year 15 million
new cases and 10 million cancer deaths. It is estimated
that around 43% of cancer deaths are due to tobacco use,
unhealthy diets, alcohol consumption and infections."
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Globally Oral Cancer is the sixth most common cause of
cancer related death.P! India accounts for 86% of the world’s
oral cancer cases, says the study conducted by the National
Institute of Public Health in February 2011. Ninety percent
of these cases are due to chewing tobacco, unlike in the west
where smoking is the main reason. Oral cancer accounts for
approximately 30-40% of all cancers in India.

Many properties of mammalian cells are expressed at,
or mediated through the cell surface. Immense increase
in knowledge of altered characteristic of malignant cells
has shown that, altered cell surface is the hallmark of
malignant cells.*”! Cell surface glycosylation changes atre
associated with diverse types of neoplastic transformation.
Glycoproteins and glycolipids ate the major constituents
of cell membrane. Glycoproteins are usually defined as
protein-carbohydrate complexes in which oligosaccharides
and or polysaccharides are joined by covalent linkage to
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specific amino acids of proteins. The carbohydrate portion
contains amino sugars (glucosamine, galactosamine and
sialic acid) and hexoses (galactose, mannose) or fucose.
These glycoconjugates especially the terminal epitopes of
Glycoproteins are thought to play important role in cell-cell
interactions, development of cell adhesion, malignant
transformation and metastasis.[”® Sialic acid is thought to
be important in determining surface properties of cells and
has been implicated in cellular invasiveness, adhesiveness and
immunogenicity.”! Fucosylation of Glycoproteins at terminal
ends is one of the most important features that mediate
several specific biological functions. It has been documented
that tumor cells modulate their surface by increasing
fucosylation levels to escape recognition, thus contribute to
decreased adhesion and uncontrolled tumor growth.!'"” High
serum glycoconjugates levels have been reported in many
cancers including head neck and oral cancers indicating their
usefulness in diagnosis and monitoring therapy.'"" Oral
Cancer (OC) is preceded in many cases by pre cancerous
conditions (PC) like OSMF and pre cancerous lesions (PL)
like Leukoplakia.'! The malignant transformation rate of
OSMEF is found to be 7.6%!""! and for leukoplakia it is 1 to
17% with highest transformation rate for the lesions on
floor of the mouth, soft palate and tongue.'¥ In search for
biological markers, which can detect changes in oral tissue
even at asymptomatic stage would be beneficial to monitor
patients with high risk of malignancy, we investigated the
serum levels of these glycoconjugates in PC, PL and OC to
emphasize their diagnostic role in these diseases.

MATERIALS AND METHODS

This study was approved by Institutional Ethical Committee,
and written consent was taken from every participant. The
study comprises 5 groups. Group-1I: 40 age and sex matched
healthy individuals who are non tobacco and areca quid
consumers (non tobacco control). Group-1I: 40 age and
sex matched healthy individuals who are tobacco and areca
quid consumers (tobacco control), who were not suffering
from any systemic illness. Group-IlI comprises 27 newly
diagnosed both male and f emale Oral Leukoplakia patients,
Group-1V: 27 OSMF patients and Group-V: 26 Oral Cancer
patients of age between 23 to 50 years who have not received
any previous treatment, and or on any antioxidant therapy
and were conformed after the detailed case history and
histopathological confirmation. Blood samples were collected
from all the subjects and centrifuged at 4°C, serum was stored
at -20°C for quantitative estimation of glycoconjugates.

Assays

Estimation of serum fucose levels

Serum fucose was estimated using Dische and Shettles
method.!"” Briefly serum proteins were precipitated by 95%

ethanol, and the pellet obtained from centrifugation was
dissolved in 0.2 N NaOH. This was reacted with H,So,
followed by boiling to release fucose from proteins. The
released fucose was reacted with cystein—HCI reagent, to

form yellow colored chromospheres, whose intensity was
read at 396 and 430 nm.

Estimation of protein bound hexoses

Serum protein bound hexoses were estimated by method
adopted by Weimer and Moshin.”" In brief serum proteins
were precipitated by 95% ethanol and the pellet obtained
from centrifugation was dissolved in 0.1 N NaOH.
The hexoses of dissolved proteins were reacted with
Orcinol- H,So, reagent to form red colored chromospheres,
whose intensity was read at 540 nm.

Estimation of serum total sialic acid

Serum sialic acid was estimated by slight modified method
of Ayala ez al?" In brief the protein bound sialic acid was
released by treating serum with 5% TCA followed by
boiling. The released sialic acid obtained by filtration with
filter paper was treated with Diphenylamine reagent to get
pinkish red colored chromospheres, whose intensity was
read at 530 nm.

Statistics

All the results were expressed as mean + SD. Student
~-test was used to assess statistical significance in serum
glycoconjugates between non tobacco control, tobacco
control, OSMF Leukoplakia and Oral Cancer. Pvalue <0.05
was considered significant and P value < 0.001 were
considered as highly significant. One-way analysis of
variance (ANOVA) was applied to study the statistical
significance of the difference in the mean values of above
sald parameters in precancerous conditions, lesions and
oral cancer patients.

RESULTS

Table 1 shows the levels of serum glycoconjugates in
all the five groups and we observed statistically highly
significant levels in OSME, Leukoplakia and OC when
compared with control (P <0.001) and shows no statistical
difference in these serum glycoconjugates levels between
non tobacco control and tobacco control (P> 0.05). Table 2
shows the mean difference in serum levels of above said
glycoconjugates between OSME, Leukoplakia and OC and
we observed significant difference in them (P < 0.001).

DISCUSSION

Alterations in the cell surface glycosylation during
transformation of a normal cell to a malignant cell have

123 LJournaI of Natural Science, Biology and Medicine | January 2013 | Vol 4 | Issue 1)




Bose, et al.: Serum glycoconjugates in OSMF, leukoplakia and oral cancer

Table 1: The serum glycoconjugates levels
in non tobacco control, tobacco consuming
control, OSMF, leukoplakia and oral cancer

Group Protein bound Fucose Sialic acid
Hexoses (mg/dl) (mg/dl) (mg/dl)

Non tobacco 9.25+0.96 118.17+5.60 48.77+5.88

control N=40

Tobacco 9.4000+1.68* 120.16+7.74* 48.52+6.49*

control N=40

OSMF N=27 12.34+1.31***  143.06+8.52***  59.97+6.03***

Leukoplakia ~ 13.17+1.47** 141.50+11.44*** 60.30+7.96***

N=27

Oral cancer ~ 17.59+2.35*** 182.57+10.78*** 94.69+7.26***

N=26

*P value>0.05, ***P value<0.001

Table 2: One-way ANOVA of serum
glycoconjugates levels between OSMF,
leukoplakia and oral cancer

Serum SS DF MS F
glycoconjugates

Protein bound hexoses 28526.53 2 14263.26 133.95***
Fucose 419.23 2 209.61 67.48***
Sialic acid 3913.25 2 10477.07 206.15***

SS: Sum of squares between groups, DF: Degree of freedom between groups,
MS: Mean Sum of squares between groups, ***F value<o.oo1

been suggested for many years. Measurements of protein
bound carbohydrates have been used as an index to
glycoprotein levels that may be valuable in establishing
diagnosis, staging of disease, detecting metastasis,
identifying patients at high risk for recurrence and
evaluating therapeutic response. Many researchers!?>*!
observed increased serum glycoproteins like fucose, sialic
acid in different types of malignancies like melanoma,
breast cancer, and carcinoma of cervix and brain tumor.
The carbohydrate moiety of these glycoproteins can
be released into circulation through increased turnover,
secretion and or shedding and are considerable interest
for their potential diagnostic and prognostic value. In
our study we observed no significant difference in serum
glycoconjugates levels between non tobacco control
and tobacco consuming controls (P > 0.05), suggesting
that the glycoconjugates are directly correlated with the
disease activity, and they are not affected by dietary habits.
The same was observed by Bina e a/. in their study?
indicating no effective role of dietary variation on serum
glycoconjugates levels. In this study serum levels of
protein bound hexoses were significantly higher in OSME,
Leukoplakia and Oral Cancer (P <0.01) and was positively
correlated with studies done by Neeraj Taneja e a/P Of
the increasing pattern we observed very high levels in
OC followed by leukoplakia and least raise in OSMFE. The
difference in serum protein bound hexoses between OSMF
and Leukoplakia is insignificant (P> 0.05).

In this study we observed a very high serum fucose
in OSMF, Leukoplakia and OC, when compared
to controls (P < 0.001) as like that was observed by
Parwani RN e o/ in their study. According to Manisha
Shah ez al”! high fucosylation one of the characteristic
feature of malignancies is mainly due to increased activity
of fucosyl transferase activity in malignant tissue.

At the same time we observed an interesting and significant
observation that there was a significant difference in serum
fucose levels between OSMF and Leukoplakia, positively
indicating the potential malignant transformation rate of
leukoplakia in compare to OSMF and effective role of
fucosylation and fuco-proteins in malignant transformation
of normal cells.

Sialic acid is a major constituent of carbohydrate moiety of
cell membrane glycoproteins and glycolipids. In this study
we observed significantly higher serum levels of sialic acid in
OSME, Leukoplakia and OC (P < 0.01) and were positively
correlated with findings of other studies.”*? Neoplasms
often have increased concentration of sialic acid on tumor
cell surface and sialoglycoproteins are shed or secreted by
these cells increasing their concentration in blood. This
increase in cancer is might also be due to selective increase
in existing specific sialylated sequence or a tumor associated
de-nova synthesis of specific sialylated sequence.

CONCLUSION

From this study we conclude that serum glycoconjugates
like sialic acid, Fucose and protein bound hexoses can be
used as routine markers in diagnosing oral pre malignant
conditions, lesions and malignancies. More over in Oral
Leukoplakia serum fucose can be better diagnostic and or
prognostic marker of all the above glycoconjugates.
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