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 The aim of the study was to estimate the levels of Glutathione peroxidase (GPx), 
malondialdehyde (MDA), Tumor necrosis factor alpha (TNF alpha) and Alpha feto protein 
(AFP) in saliva of potentially malignant disorders and oral squamous cell carcinoma, use 
them as an effective biomarkers in screening and diagnosis of oral squamous cell carcinoma 
as it is less invasive and more economical. 30 newly diagnosed patients with oral sub mucous 
fibrosis, oral leukoplakia, oral squamous cell carcinoma, who were not previously treated 
for the disease was selected for the study. 5ml of unstimulated saliva was collected from the 
patient for one minute in a sterile URICOL container and stored in sub-zero temperature before 
processing of the samples. Glutathione, malondialdehyde, alpha feto protein and TNF alpha was 
biochemically estimated and tabulated. There was increase mean concentration of glutathione, 
malondialdehyde, alpha feto protein and TNF alpha in carcinoma group and PMD group when 
compared to control group (p<0.05). Glutathione, Malondialdehyde, TNF alpha and alpha 
Feto protein are found to increase gradually from potentially malignant disorder to malignant 
condition. These factors can be used as potential biomarkers to indicate the prognosis of the 
disease and can be used as diagnostic tool for screening and early detection.
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 Potentially malignant disorders (PMD) is 
a group of disorders of varying etiologies, usually 
tobacco characterized by mutagen association, 
spontaneous or hereditary alterations or mutation in 
the genetic material of oral epithelial cells with or 
without clinical and histomorphological alterations 
that may lead to oral squamous cell carcinoma 
transformation1.

 Oral squamous cell carcinoma is one 
of the most destructive diseases which are often 
preceded by potentially malignant disorders like 
oral sub mucous fibrosis and oral leukoplakia. 
There are several risk factors associated to tobacco 
usage, areca nut and consumption of alcohol 
which ultimately leads in increased free radicals 
production. These free radicals and reactive 
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oxygen species combine to initiate neoplastic 
transformation2.
 The reactive oxygen species causes 
alterations and damages to the biological 
macromolecules such as lipids, proteins, 
carbohydrates and nucleotides. The disparity 
between levels of production of Reactive oxygen 
species and the antioxidant capacity induces 
the oxidative stress which in turn advances and 
stimulates carcinogenesis in the cells by the 
properties of mutagenesis, cytotoxicity, and gene 
expressions.
 Hence forth the free radicals are believed 
to play a vital role in disease initiation and 
progression. There are several natural mechanisms 
in the body to counteract the cellular damage 
produces by the ROS and to decrease the oxidative 
stress3. 
 Antioxidants are one among the first line 
of defense against the Reactive oxygen species and 
for maintaining a healthy well-being. Superoxide 
dismutase and glutathione peroxidase are the two 
important enzymatic systems which are responsible 
for scavenging the free radicals4.
 The Tumor necrosis factor Alpha (TNF 
alpha) is one the serum factors which promotes the 
carcinogenesis and a potent biomarker in detection 
of the progression of the diseases. Alpha feto 
protein is fetal protein which is found in the fetus 
and incases of hepatocellular carcinoma5.
 As the prevalence and the mortality rate 
due to oral carcinoma has shown a tremendous raise 
in the four decades, more intensified efforts are 
required to defend against the destructive disease. 
Early diagnosis and preventive measures can help 
in fighting the indestructible disease which leads 
to thousands of death every year.
 Our current studies aims at estimating 
the levels of Glutathione peroxidase (GPx), 
malondialdehyde (MDA), Tumor necrosis factor 
alpha (TNF alpha) and Alpha feto protein (AFP) 
in saliva of  potentially malignant disorders and 
oral squamous cell carcinoma, use them as an 
effective biomarkers in screening and diagnosis of 
oral squamous cell carcinoma as it is less invasive 
and more economical.

MATERIALS AND METHOD

 This study was conducted in patient 

attending the outpatient department of Saveetha 
dental college and hospitals.
 25  newly diagnosed patients with oral sub 
mucous fibrosis, oral leukoplakia, oral squamous 
cell carcinoma, who were not previously treated 
for the disease was selected for the study. 
Inclusion criteria
1. Patients clinically and histopathologically 
diagnosed with OSMF, leukoplakia and oral 
squamous cell carcinoma.
2. Patients who have not undergone treatment 
3. Patients without any systemic diseases
Exclusion criteria
1. Patients below the age of 18 years
2. Patient with cardiovascular, respiratory, 
heptobiliary, gastrointestinal and CNS diseases
3. Patients with the history of treatments for the 
PMD’s and OSCC
Sample collection
 5ml of unstimulated saliva was collected 
from the patient for one minute in a sterile URICOL 
container and stored in sub-zero temperature before 
processingof the samples.
Group classification
Group A – Contol Group (n=15)
Group B – Potentially Malignant Disorder(n=15)
Group C – Oral Squamous Cell Carcinoma (n=10)
Estimation of glutathione
 0.2ml each of EDTA, sodium azide, 
GSH, H202, saliva sample were mixed and 
incubated at 37C for 10minutes. The reaction was 
arrested by addition of 0.5ml of TCA and tubes 
were centrifuged. To 0.5ml of supernatant, 3ml 
of phosphate solution and 1 ml of DTNB were 
added and the colour developed was read at 420nm 
immediately using spectrophotometer. Graded 
amounts of standards were also treated similarly. 
GPx activity was expressed in unit3/mg protein.
Estimation of Malondialdhedye
 0.5ml each of TBA, TCA was added to 
0.2ml of the sample and centrifuged. Phosphate 
buffer was added to neutralize the Ph. The 
mixture was placed in water bath for 10minutes 
and the optical density was measured in 535nm in 
spectrophotometer.Graded amounts of standards 
were also treated similarly. 
Estimation of Alpha-feto Protein
 Standards and samples are pipetted into 
the wells and AFP present in a sample is bound to 
the wells by the immobilized antibody and then 
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biotinylated human AFP Antibody is added and 
binds to AFP in the sample. Then Streptavidin-
HRP is added and binds to the Biotinylated AFP 
antibody. After incubation unbound Streptavidin-
HRP is washed away during a washing step. 
Substrate solution is then added and color develops 
in proportion to the amount of human AFP. The 
reaction is terminated by addition of acidic stop 
solution and absorbance is measured at 450 nm.
Estimation of TNF Alpha
 Standards and samples are pipetted into 
the wells and TNF-alpha present in a sample is 
bound to the wells by the immobilized antibody. 
The wells are washed and biotinylated anti-human 
TNF-alpha antibody is added. After washing away 
unbound biotinylated antibody, HRP- conjugated 
streptavidin is pipetted to the wells. The wells are 
again washed, a TMB substrate solution is added 
to the wells and color develops in proportion to the 
amount of TNF-alpha bound. The Stop Solution 
changes the color from blue to yellow, and the 
intensity of the color is measured at 450 nm.

RESULTS

 T h e  m e a n  c o n c e n t r a t i o n s  o f 
malondialdehyde, TNF-alpha, alpha feto protein, 
and glutathione was calculated and tabulated.
 The mean levels of glutathione peroxidase 
in control group was 2.3± 0.25µg/mg, whereas the 
mean levels of  glutathione peroxidase in PMD 
group was 3.6± 0.1 µg/mg and the mean levels of  
glutathione peroxidase in OSCC group was 4.2 ± 
0.15 µg/mg.
 The mean levels of Malondialdehyde  
in control group was 0.9± 0.05 µg/mg, whereas 
the mean levels of  malondialdehyde in PMD 
group was 1.9± 0.3µg/mg and the mean levels of  
malondialdehyde in OSCC group was 2.7 ± 0.15 
µg/mg.
 The mean levels of TNF-alpha  in control 
group was 150 ± 0.5pg/ml, whereas the mean levels 
of  TNF-alpha  in PMD group was 200± 0.65pg/
ml and the mean levels of  TNF-alpha  in OSCC 
group was 270± 0.15 pg/ml. 

Table 1. Mean concentrations of MDA, Glutathione, TNF-alpha and AFP

S.No Condition Sample Size MDA Glutathione  TNF-Alpha AFP
   (µg/mg) (µg/mg) (pg/ml) (ng/ml)

1. Control 15 0.9 ± 0.05 2.3± 0.25 150  ± 0.5 1.1  ± 0.3
2. PMD 15 1.9 ± 0.3 3.6± 0.1 200± 0.65 2.3± 0.1
3. Carcinoma 10 2.7 ± 0.15 4.2 ± 0.15 270± 0.15 3.2± 0.15

Fig. 1. Mean concentrations of glutathione peroxidase Fig. 2. Mean concentrations of Malondialdehyde
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Fig. 3. Mean concentrations of TNF-alpha Fig. 4. Mean concentrations of AFP

 The mean levels of AFP in control group 
was 1.1 ± 0.3ng/ml, whereas the mean levels of  
AFP in PMD group was 2.3± 0.1pg/ml and the 
mean levels of  AFP in OSCC group was  3.2± 0.15 
pg/ml.

DISCUSSION

 Usage of tobacco and tobacco containing 
products are well-known risk factor associated 
with cancer and neoplastic changes. There are 
several alkaloids present out of which arecoline 
and arecadine have been suggested to be the 
carcinogenic compounds6.
 The free radicals which induce lipid 
peroxidation have been recognized in the 
pathogenesis of various diseases, and the extent 
of cellular damage induced by the reactive oxygen 
species can be subsided by the antioxidant defense 
mechanism. In normal body fluids, several enzymes 
are being elevated for detoxification of the reactive 
radicals namely the glutathione peroxidase, 
glucose-6-phosphatase dehydrogenase while free 
radicals such as malondialdehyde have also been 
in an elevated state7,8.
 Tumor necrosis factor (TNF) original 
seen in the serum of mice, was identified as the 
causative factor for the necrosis of the transplanted 
liver. Several clinical studies have shown the 
anti-carcinogenic effect of tumor necrosis factor. 
There have been studies which implicates that 
the TNF-alpha promotes the development of the 
carcinoma9,10.

Malondialdehyde
 During prostaglandin synthesis, the 
arachidonic acid metabolism exhibits lipid 
peroxidation which generates a carbonyl compound 
called Malondialdehyde11. In several diseases 
and inflammatory conditions, MDA proves 
to play a vital role in the pathogenesis as it is 
recognized as a reactive product of membrane lipid 
peroxidation. Increase in the oxidative stress results 
in peroxidation of membrane lipids with generation 
of multiple mutagenic carbonyl products12

 In our current study on Malondialdehyde, 
statisitical difference (p<0.05) was observed 
between control, PMD, and OSCC groups. There 
was a significant correlation with the observations 
made in older studies and was in agreement with 
shanmugam et al.,elzbieta. with these observations 
it can be concluded that increase in oxidative 
stress can lead to increased lipid peroxidation 
which produces high levels of Malondialdehyde 
as compared to that of the controls13,14.
Glutathione peroxidase
 It is a pervasive tri-peptide which is 
eventually found in all the cells as its helps the 
cells defend against the destructive effects of the 
free radicals15. Zhang et al and Krishnamurthy et 
al have reported increased levels of glutathione 
peroxidase in the blood of patients with both 
precancerous and cancerous conditions. The 
increase in glutathione is due to the increased in 
defense against the carcinogen altered cells and 
to protect the existing unaffected cells as it is the 
primary defense mechanism of the cells. This is set 
against the toxic substances of the tumors16,17
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 In contrast there has been studies done 
by Anjali rao et al and elzbieta that have showed 
decreased levels of glutathione in overt neoplasias, 
which is due to increase turnover to counteract the 
oxidative stress and damage14,18.
 In our current study on salivary glutathione, 
there was significant difference between control , 
precancerous and cancerous conditions (p<0.05) 
which show increased levels of glutathione which 
was in agreement with the observations made by 
Zhang et al and Krishnamurthy et al16,17.
Tumor Necrosis Factor- Alpha (TNF-ALPHA)
 TNF alpha is a major inflammatory 
mediator with actions directed against both 
destruction and recovery phase. TNF stimulates 
fibroblastic growth while inducing cell death at 
the site of inflammation. In malignant conditions 
the TNF alpha has destructive effects on the blood 
vessels supplying the tumor cells while prolong 
activity of this cytokine promotes tissue remodeling 
and stromal development which leads to growth 
and spread of tumor.
 It is elevated in human ovarian, breast, 
bladder, prostate, colorectal carcinomas, and in 
conditions like lymphoma, leukemia along with 
increase in interleukin 619

 In our current study there has been a 
significant two fold increase in oral squamous 
cell carcinoma patients when compared to the 
control. This is due to the chronic irritation at the 
site of lesion which stimulates the enzyme to the 
circulation. This was in correlations to the studies 
done by Jembulingam et al on precancerous 
conditions and M.juretic et al on salivary TNF 
alpha levels20,21.
Alpha Feto Protein
 Alpha feto protein is a major plasma 
protein produced by the yolk sac and the fetal liver.  
It is a biomarker in hepatocellular carcinoma. It is 
increased in case of hepatocellular carcinoma and 
germ cell tumours10.
 There have been no studies done on 
correlation of AFP with oral carcinoma. In our 
present study there is a statistical significant 
(p<0.05) increase in AFP in saliva of patients with 
oral squamous cell carcinoma when compared to 
the control group.

CONCLUSION

 Glutathione, Malondialdehyde, TNF 
alpha and alpha Feto protein are found to increase 
gradually from potentially malignant disorder to 
malignant condition. These factors can be used as 
potential biomarkers to indicate the prognosis of 
the disease and can be used as diagnostic tool for 
screening and early detection. Further studies with 
larger sample sizes of oral sub mucous fibrosis and 
oral leukoplakia with different histological and 
clinical grading must be analyzed to know the role 
of these biochemical parameters in initiation and 
promotion of oral squamous cell carcinoma and 
potentially malignant disorders.
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