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ABSTRACT

Oral cavity cancer is cause of cancer-related deaths among Indian men. Early detection is the key to treat. 
Aberrant glycosylation including sialylation in cell membrane are the important events in malignant transformation. 
Salivary Sialic acid is emerging as the diagnostic marker in recent years. Present study was conducted to estimate 
total protein,  carbohydrate,  free and protein bound Sialic acid in saliva of oral  cancer  patients before and after 
radiotherapy.

Salivary level of total protein (197.5±3.5), carbohydrate (62±4.3), free Sialic acid (4.1±0.1) and protein 
bound Sialic acid (3.15±0.1) content were significantly increased in oral cancer.  On estimation of level of total 
protein (141.3±1.5), carbohydrate(48.4± 0.7), free Sialic acid (3.5±0.2) and protein bound Sialic acid (2.75±0.5) 
content Fifteen days after radio therapy were found to be significantly lowered as compared to the value observed 
before  radiotherapy.  This  shows saliva  can  be  the  diagnostic  medium and Sialic  acid  in  saliva  can  become a 
probable tumor marker in diagnosis of oral cancer. 
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INTRODUCTION
Oral  cavity  cancer  is  currently  the  most 

frequent cause of cancer-related deaths among Indian 
men. It is preceded by oral pre-cancerous conditions 
like leukoplakia or oral sub-mucous fibrosis. Altered 
cell surface topography is the seal of malignant cell. 
Early  detection  is  the  key  to  treat  oral  cancer. 
Attempts  are  on  to  develop  sensitive,  specific  and 
reliable biochemical tests for the early detection and 
diagnosis of the disease.

Glycoconjugates  play  an  important  role  in 
malignant  transformation  of  cells.[1,2,3]  The 
oligosaccharide  side  chains  of  the  glycoconjugates 
consist of Sialic acid at their termini. Terminal sugars 
of glycoprotein and glycolipid play significant role in 
cell  to  cell  interactions  and  in  development  of  cell 
adhesion,  which  is  significant  in  malignant 
transformations.  Aberrant  glycosylation  including 
sialylation in cell membrane are the important events 
in  malignant  transformation[  4,5]   Elevated  serum 

levels of Sialic acid, [6] and certain glycoprotein in 
various carcinomas, including oral cavity cancer have 
been reported.  Radio therapy is one of the methods 
of  choice  in  the  treatment  of  cancer.  Radiation  is 
responsible  for  protein  annihilation  and  supervises 
uncontrolled proliferation. 

Saliva, a normal secretion of oral cavity, is a 
complex fluid composed of a wide variety of organic 
and inorganic constituents which collectively act  to 
modulate the oral environment.[7]  It is a unique fluid 
and  emerging  as  the  diagnostic  medium  in  recent 
years,[8]  due to its easy accessibility,  non-invasive 
collection  procedure   with   limited  training   and 
without  any special  equipment.  Increase  of  various 
glycoprotein  tumor  markers  have  been  reported  in 
saliva.  Keeping  in  view  the  role  of  Sialic  acid  in 
unusual  glycosylation  this  study  was  conducted  to 
estimate total protein, carbohydrate, free and protein 
bound  Sialic  acid  in  saliva  of  oral  cancer  patients 
before and after radiotherapy.
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MATERIALS AND METHODS

Study  included  50  randomly  selected 
pathologically proved cases  of oral  cancer  patients. 
Only Cancer  patients having the history of tobacco 
chewing  or  smoking  were  included  in  the  study 
group.  Those  having  any  other  cause  of  unhealthy 
mucosa were excluded from the study group.

One hundred age matched volunteers having 
no  oral  problem  and  having  healthy  mucosa  were 
studied as control subjects. 

The consent for this study was obtained from 
them after necessary instructions.

2  ml  of  Saliva  samples  were  collected  after 
gentle saline mouth rinse between 9am and 11am to 
avoid  any  diurnal  variations.  Saliva  samples  were 
centrifuged  at  1200g  for  5minutes  at  60 in  cold 
centrifuge.  Supernatant  was separated and analyzed 
for Protein, carbohydrate,  Protein bound Sialic acid 
and free Sialic acid content.

Protein bound and Free Sialic acid levels were 
analyzed  using  Diphenyl  amine  as  described  by 
Winzler BJ,[9]  Salivary total proteins were estimated 
by  the  method  of  Lowry  et  al,[10]   Carbohydrate 
content of saliva was estimated by Phenol sulphuric 
acid described by Du Bois using glucose as standard. 
[11]  The  value  of  biochemical  parameter  were 
expressed as mean ± SD. The level  of significance 
was analysed by student “t” test.

RESULTS

Table 1: Salivary total protein, carbohydrate, free 
and protein bound Sialic acid in healthy control 
and oral cancer patients before radiotherapy.

Healthy 
controls 
n=100

Patients with 
oral cancer 
before radio 

therapy
n=50

Total proteins 
(mg/dl)

101.3 ± 
2.5

197.5 ± 3.5 P<0.001

Total carbohydrate 
(mg/dl)

28.4 ±  0.9 62  ± 4.3 P<0.01

Protein bound sialic 
acid (mg/dl)

2.55 ± 0.1 3.15±  0.1 P<0.001

Free Sialic acid 
(mg/dl)

2.7  ± 0.2 4.1 ±  0.1 P<0.001

Table 2:  Salivary total protein, carbohydrate, free 
and protein bound Sialic acid in oral cancer 

patients before and after radio therapy.

Salivary level of total protein, carbohydrate, 
free  and  protein  bound  Sialic  acid  content  were 
significantly increased in oral  cancer  patients when 
compared with normal healthy volunteers. When the 
same  parameters  were  estimated  fifteen  days  after 
radio therapy the level of total protein, carbohydrate 
and  protein  bound  Sialic  acid  contents  were 
significantly  lowered  as  compared  to  the  value 
observed before radiotherapy.

DISCUSSION

Glycoconjugates  are  important 
macromolecules present in blood and on cell surface 
which  dictate  various  physiological  and  metabolic 
functions  of  cell.  Abnormal  growth  and  metastasis 
observed  in  cancer  is  attributed  to  the  unusual 
glycosylation  [12]  Possible  appearance  of  such 
Glycoconjugates  in  circulation  is  due  to  increased 
turnover, secretion and/or shedding from transformed 
cells.  Usefulness  of  these  macromolecules  in 
detection and monitoring malignant  transformations 
have  travelled  long  way,  [5]  Sialic  acid,  part  of 
Glycoconjugates,  is  emerging  as  a  sensitive  tumor 
marker [13, 14,15] But very few reports are available 
on salivary Sialic acid in oral cancer. Our observation 
of  increased  level  of  free  and  protein bound Sialic 
acid along with total protein and carbohydrate in well 
progressed  oral  cancer  concur  with  other  types  of 
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Patients with
oral cancer
before radio 

therapy
n=50

Patients with
oral cancer
after radio 

therapy
n=50

Total proteins 
(mg/dl)

197.5 ± 3.5 141.3 ± 1.5 P<0.01

Total 
carbohydrate 

(mg/dl)
62  ± 4.3 48.4 ±  0.7 P<0.01

Protein bound 
Sialic acid 

(mg/dl)
3.15±  0.1 2.75 ± 0.5 P<0.01

Free Sialic acid 
(mg/dl)

4.1 ±  0.1 3.5  ± 0.2 P<0.05
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cancers.[  16,  17,18]   Additionally  level  of  same 
parameters  have  decreased  after  radio  therapy 
signifying  their  involvement  in  the  transformation. 
Recurring  back  to  normal  or  near  normal  value  of 
Glycoconjugates, correlate well with the observations 
in various other diseases [19,20,21,22]  This present 
study  is,  nevertheless,  an  important  addition  to 
support the use of saliva as diagnostic  fluid in oral 
cancer and adjoin that estimation of Sialic acid can 
become a probable tumor marker in diagnosis of oral 
cancer.
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