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Introduction 

Oral diseases and conditions have a broad 
impact on health and well being of an 
individual. Since time immemorial, the 
teeth, the mouth, and the face have held a 
seemingly interesting fascination for 
mankind.1 The mouth is the gateway to 
many diseases. Dental and medical 
practitioners encounter a wide spectrum of 
oral mucosal lesions in their day to day 
clinical practice. These mucosal lesions vary 
in nature from simple to life threatening 
ones. Inspite of the vast knowledge about  

 
 

mucosal lesions still there arises some 
controversies   regarding  some  of  the  facts  
and certain aspects of the diseases are still 
questionable and need to be enlightened.                                                                  
Some of the common diseases under this 
category are Recurrent Aphthous Stomatitis, 
Lichen Planus, Oral Submucous Fibrosis 
and still more. “Oral Submucous Fibrosis” is 
one of the prevalent premalignant conditions 
in Asian countries which are easy to 
diagnose but difficult to manage. OSMF is 
an insidious chronic disease affecting any 

Abstract:  
 

OSMF is a chronic disease of the oral cavity, which is 
characterized by an epithelial and sub epithelial 
inflammatory reaction, followed by fibroelastic changes in 
the submucosa. Around 7-12% of oral submucous fibrosis 
cases undergo malignant transformation. Early detection of 
these lesions can drastically improve the treatment 
outcomes and prognosis in such patients. Carcinoma 
development is an intricate complex mechanism and the 
multifactorial causation makes it more difficult to find 
specific prognostic and therapeutic biomarkers. Thus, the 
development of newer diagnostic and predictive 
approaches that are less invasive, economical, and 
amenable to repeated sampling is imperative. This article 
discusses various biochemical changes in OSMF which 
signifies the early step of a condition towards malignant 
transformation. 
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part of the oral cavity and sometimes 
pharynx. Although occasionally preceded 
by/or associated with vesicle formation it is 
always associated with juxta-epithelial 
inflammatory reaction followed by fibro-
elastic change of lamina propria with 
epithelial atrophy leading to stiffness of 
mucosa and causing trismus and inability to 
eat.2 Oral submucous fibrosis (OSF), now 
globally accepted as an Indian disease, has 
one of the highest rates of malignant 
transformation amongst potentially 
malignant oral lesions and conditions 
therefore a cause of concern for oral health 
care professionals.3 Malignant 
transformation rates as high as 7.6% have 
been reported from the Indian subcontinent 
over a 17 year period. The disease is most 
commonly seen in people of south Asian 
countries or in south Asian immigrants to 
other parts of the world.4 Recent 
epidemiological data indicates that, the 
numbers of OSMF cases are rising every 
year. The reasons for the rapid increase of 
the disease are reported to be due to an 
upsurge in the popularity of commercially 
prepared areca nut preparations (pan masala) 
in India and an increased uptake of this habit 
by young people due to easy access, 
effective price changes and marketing 
strategies effective price changes and 
marketing strategies.5,6 In the search for 
possible causes of malignancies on the one 
hand, and the need for a modality affording 
early diagnosis so for that there are various 
biochemical findings which can be useful in 
early diagnosis of early stages of the disease. 
It has been established that deficiencies of 
vitamin B2, folate and iron can affect the 
integrity of the oral mucosa. Significant 
haematological abnormalities have been 
reported in OSMF, including an increased 
blood sedimentation rate (ESR), anaemia 
and , increased gammaglobulin, a decrease 
in serum iron  , and an increase in total iron-
binding capacity.7 

 

Immunogloblins 
Immunoglobulins are a heterogenous group 
of proteins having three major classes of 
immunoglobulin G, A, M designated as IgG, 
IgA, IgM. The role of active immune 
phenomenon in OSMF is supported by 
accelerated body defence and the polyclonal 
nature of the disease, incidence of 
autoantibodies and involvement of the DR 
Locus, altered antigen leading to defective 
lymphocyte function and hyperactivity of B 
cells leading to hyperglobulinaemia. The 
role of active immune phenomenon in 
OSMF is supported by accelerated body 
defence and the polyclonal nature of the 
disease, incidence of autoantibodies and 
involvement of the DR Locus, altered 
antigen leading to defective lymphocyte 
function and hyperactivity of B cells leading 
to hyperglobulinaemia.8 

 

Plasma Lipid Levels 
Lipids are high energy yielding molecules 
and include fats and oils, waxes, 
phospholipids, steroids and some other 
related compounds. Fats and oils are made 
from two kinds of molecules: one glycerol 
and three fatty acids joined by dehydration 
synthesis, known as TG, which are a major 
form of energy storage.9 For transport in 
plasma, TG and cholesterol are packed into 
lipoproteins, which are then taken up and 
degraded by cell to fulfil the demands for 
cellular functions. There is an inverse 
relationship between lipid profile and the 
presence of oral submucous fibrosis. Hence, 
alteration in plasma lipid profile may have a 
diagnostic role in the future and can be used 
as a biochemical indicator to detect the 
initial changes seen in the neoplastic 
process.  There are the three main competing 
hypotheses to explain the inverse association 
between cholesterol concentrations and the 
incidence of cancer. First, lower cholesterol 
values, even before the manifestation or 
detection of cancer, may be a result of the 
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cancer process; second, lower cholesterol 
values may precede the development of the 
cancer, but the association with cancer is 
secondary which indicates that cholesterol 
serves as a marker for some other causal 
variable or set of variables; third, lower 
cholesterol values may precede the 
development of cancer and may be causally 
associated with the occurrence of some 
forms of cancer.10,11 

 

Role of Minerals  
Biochemical alterations of copper and iron 
concentrations in the serum of pre malignant 
patients can help not only in the early 
diagnosis, appropriate treatment but also as 
an indicator for prognosis. 
 

Serum iron  
Hemoglobin levels, in particular serum iron 
levels, are considered as biochemical 
indicators for nutritional assessment. 
Hemoglobin and serum iron levels are low in 
patients with oral submucous fibrosis when 
compared with healthy control and a 
significant reduction in serum iron levels 
were found in comparison with anemic 
patients. Many studies have been published 
considering the role of iron in pathogenesis 
of OSMF. The deficiency of an iron 
dependent enzyme Cytochrome oxidase, and 
hydroxylation of hydroxyl proline are 
considered to be the major factors 
responsible for decrease in iron levels in 
OSMF patients. Determining iron status is a 
part of biochemical assessment, which may 
be of proactive intervention for high-risk 
groups.  It has been well accepted as the 
disease progressed the serum iron levels also 
decreases. Serum iron content can be a 
predictor for the progression of the 
condition. There appears an association 
between serum iron content and oral 
carcinogenesis.11,12 It is well-documented 
that patients with severe iron deficiency 
condition, known as siderophagic dysphagia 
or Plummer-Vinson syndrome, are at a 

higher risk of developing oral carcinoma, 
postcricoidal carcinoma and esophageal 
carcinoma. OSMF is also known as Asian 
version of 'siderophagic dysphagia'. Therefore 
biochemical assessment of oral precancerous 
conditions may help in early diagnosis 
and/or prognosis.12 

 

Serum Copper13,14 

There is a direct relationship between serum 
copper and extent of fibrosis. Serum copper 
levels are directly proportional to increased 
clinical stage of OSMF. Thus, it can prove 
as an efficient marker for early diagnosis of 
malignant transformation of lesion.  
The definite reason for increase in serum 
cop per in premalignancies and 
malignancies is not known,it might be due 
to increased production of copper-
containing ceruloplasmin by liver as an 
inflammatory response or due to decrease in 
catabolism of the serum  ceruloplasmin. The 
other reason that has been pointed out is that 
copper released during chewing of the areca 
nut product would be in direct contact with 
the oral mucosal keratinocytes. The uptake of 
this copper into the epithelial cell is probably 
by non-energy dependent diffusion by 
being bound to metallothionein. Copper, 
therefore probably acts as an initiating factor 
in OSMF. An in vitro study found that copper 
stimulated oral fibroblasts by causing 
upregulation of the enzyme, lysyl oxidase. 
The significance of copper in the 
pathogenesis of OSMF has been confirmed 
by a cytological study where more intense 
staining in smears of OSMF patients was 
found as compared to smears form non 
chewers, lending support to the theory that 
copper had a role to play in the 
pathogenesis of OSMF.  
 

Superoxide Dismutase and Glutathione 
Peroxidase Levels  
Reactive oxygen species are generated in the 
oral cavity during chewing betel quid (areca 
nut) which is rich in Fe2+ and Cu2+ and raised 
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tissue copper levels have  demonstrated in oral 
submucous fibrosis tissues. Reactive  oxygen 
species act by initiating lipid peroxidation2  
while  enzymatic antioxidant superoxide 
dismutase plays a key  role in detoxification of 
superoxide anion radical and  hence diminishes 
the toxic effects of this radical and other  free 
radicals like hydrogen peroxide and hydroxyl 
radicals  from secondary reactions. These 
radicals can transfer their unpaired electron to 
oxygen to give free superoxide which is 
essential in this system to prevent oxidative 
stress.  
Superoxide dismutase and glutathione 
peroxidase levels are low in patients with oral 
mucosal fibrosis and a steady decrease  in the 
levels was found with the advancement of 
disease. Imbalance in antioxidant enzyme 
status may be considered as one of the 
factors responsible for the pathogenesis of 
cancer and may serve as a potential 
biomarker and therapeutic target to reduce 
the malignant transformation in oral 
premalignant lesions/conditions.15 

 
Conclusion 
 

The present article enlightens the 
significance of various biochemical markers 
which can be useful in early diagnosis of 
oral submucous fibrosis. It also serves in 
predicting the malignant potential, 
especially in high risk groups. It is also of 
prime importance that proper iron   therapy 
be instituted concomitantly with the initial 
diagnosis along with a proper balanced diet 
as a part of the overall treatment of oral 
submucous fibrosis with other modes of 
treatment. This helps to arrest the further 
progression of the condition. 
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