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Ab s t r Ac t
Aim: This study was carried out to investigate implications of serum antioxidant status in people with long-term areca nut chewers and oral 
squamous cell carcinoma (OSCC) patients. Materials and Methods: Serum samples were collected from areca nut chewers, OSCC patients, 
and control of both genders between the ages of 15 and 60 years. Superoxide dismutase (SOD), total antioxidant capacity (TAC), uric Acid, 
and protein were estimated using ELISA reader, semi-automatic biochemical analyzer, and spectrophotometer. Results: SOD level in OSCC 
patients was decrease when compared to control and areca nut chewers indicate a low antioxidant profile. Yet, a decrease in SOD level 
in areca nut chewers when compared to control suggests that areca nut chewers are also prone to oxidative stress. TAC a known cancer 
biomarkers are known to increase in tobacco and areca quid’s consumers. Increase serum TAC level in OSCC and areca nut chewers when 
compared to healthy control could further justify that areca nut chewers population are prone to OSCC. Our studies also showed that decrease 
uric acid level in areca nut chewers corresponds to decrease in free radical scavenging activity which relates to our SOD level in our earlier 
finding. Increase protein level was also observed in OSCC patients when compared to areca nut chewers and controls. Although, there was no 
significant change between areca nut chewers and controls, increase protein level in areca nut chewers indicates violation to the integrity of 
capillary bed or mucosal lining as occurs in oral neoplasia which can cause increase protein synthesis. Conclusion: Areca nut chewers can alter 
serum antioxidant enzymes and increase OSCC cancer biomarker. Hence, maintaining the antioxidants status can help limit the progression of 
precancerous condition toward malignancy.
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In t r o d u c t I o n
Around 95% of cancer of the head-and-neck are squamous cell 
carcinomas in the oral cavity.[1,2] A major regional inducing factor 
is the chewing of areca nut and “Paan” in India. The North-east 
region especially Assam and Meghalaya is turning to be the stock 
house of oral cancer, one of the most important risks can be 
their tradition of chewing raw areca nut. The most of the people 
in this region consume raw areca nut with the betel leaf and 
slaked lime, which are dangerous and contribute to causing the 
highest number of oral cancers in the region. The lime contains 
a strong chemical compound that often burns the soft tissues or 
mucosa in the oral cavity that forms a scars or ulcers. Frequent 
and regular scratches of areca nut and areca leaf form ulcers in 
the oral cavity are the contributing factors for developing oral 
cancer.[3]

Oral squamous cell carcinoma (OSCC) is the 6th  most 
common human cancer, with an increasing incidence in younger 
people, a high morbidity rate, and a 5-year mortality rate of 
about 50%. Free radicals, such as reactive oxygen and nitrogen 
species (ROS and RNS), that induce oxidative and nitrostative 
stress contribute to the development of oral carcinogenesis from 
leukoplakia through DNA damage. The purpose of the present 
study was to evaluate various oxidative stress-related parameters 
and the antioxidant profile of the saliva in OSCC patients. This 
analysis may well of great importance to further understand 
the relationship between serum and free radicals in the genesis 
of oral cancer pathogenesis. Squamous cell carcinomas are 
important from a clinical point of view and have relevance to 
a wide variety of fields, including medicine, pathology, and 
surgery, nuclear medicine, and radiation therapy. The study 
has been conducted to have a good insight in establishing a 
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relationship between serum antioxidant status and the early 
detection of the malignancy. This can help reduce the incidence 
and prevalence of different squamous cell carcinoma after the 
certain intervention of course.[4-6]

MAt e r I A l s A n d Me t h o d s

Sample Collection
The study was performed in accordance with proper approval 
by the Institutional Human Ethics Committee (Ethical memo no: 
ADTU/Ethics/Stdnt-Lett/2017/063). The sample collection criteria 
were the individual who is control (Group  1), habitual areca nut 
chewers (Group  2), and oral cancer patients (Group  3). Out of 
the 120  samples, 40  patients sample selected for Group  3 were 
diagnosed with OSCC and were collected from North East Cancer 
Hospital, Assam in India. Eighty patient’s samples selected for 
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control and areca nut was obtained from Garo and Mayang village, 
Guwahati, Assam. Group 1 and Group 2 were divided accordingly 
bases on the exclusion and inclusion criteria. Each collected sample 
inclusion criteria were age group, history of areca nut abuse for at 
least 2 years, history of present lesion (OSCC) to be <3 months, and 
agreeing blood examination. The exclusion criteria were patients 
not willing to participate in the study and the patients suffering 
from systemic diseases or having clinical manifestations of areca 
nut abuse in the form of potentially malignant diseases.

Biochemical Estimation
Estimation of protein by Eze and Dumbroff,[7] biochemical 
determination of enzymatic antioxidants such as superoxide 
dismutase (SOD), was estimated according Marklund et al.[8] For 
uric acid, uric acid colorimetric assay kits were used according to 
provided protocol (my BioSourse.com) and for total antioxidant 
capacity. Antioxidant assay hydrogen peroxide kits were used 
according to provided protocol (Cayman chemical company). 
Analyzes were performed using semi-automatic biochemical 
analyzer and ELISA reader.

re s u lt A n d dI s c u s s I o n
Oral cancer is one of the most common cancers in the world, with 
approximately 274,300 new cases and 127,500 deaths occurring each 
year.[9] Over 90% of oral cancers are squamous cell carcinomas.[10,11] 
Identification of a biomarker with high sensitivity and specificity for 
detecting oral cancer from serum could dramatically improve the 
early detection of OSCC. The most common antioxidant SODs are 
class of enzymes that catalyze the breakdown of the superoxide 
anion into oxygen and hydrogen peroxide, thereby preventing free 
radicals mediated oxidative damage. Results obtained in Figure 1 
showed SOD level in OSCC patients when compared to areca nut 
chewers and controls. Although there was no significant change 
between areca nut chewers and controls, a decrease in SOD activity 
observed in areca nut chewers and cancer patients indicates a 
low antioxidant profile. The decrease serum antioxidants levels 
showed that the deficient in natural antioxidant defense can cause 
high oxidative stress/lipid peroxidation and leading to the genesis 
of carcinogenesis. Serum total antioxidant capacity (TAC) is also 
known as one of the several cancer biomarkers are being evaluated 
in different neoplastic conditions. Furthermore,[12] have reported 
reduce serum TAC level in tobacco and areca nut consumers. In our 
finding, increased TAC level in OSCC and patients areca nut chewers 

when compared to controls as depicted in Figure 2 further confirms 
that areca nut chewers population are prone to OSCC. The studies 
have shown that uric acid can eliminate free radicals as an essential 
antioxidant in the human plasma.[13-15] Manifar et al.[16] reported 
that uric acid has shown to increase inflammation and oxidative 
stress, which can in turn increase tumor cell proliferation and 
angiogenesis and support invasion and metastasis. Our studies in 
Figure 3 showed that decrease uric acid level in areca nut chewers 
corresponds to decrease in free radical scavenging activity which 
relates to SOD level in our earlier finding. Antioxidants can interfere 
with activation of pro-carcinogens, prevent binding of carcinogens 
to DNA, inhibit chromosome aberrations, restrain replication of the 
transformer cells, and suppress action of pre-cancerous lesions. 
Identification of these oxidative stress biomarkers such as SOD 
and antioxidants status in clinical samples of cancer patients and 
defining their roles in cancer initiation and progression holds great 
promise in promoting the development of targeted therapeutic 
approaches and diagnostic strategies evaluating disease status. 
Several studies determined proteins concentration in the 
supernatant of saliva in patients with breast cancer, ovarian cancer, 
oral cancer, and leukoplakia.[17-20]

In our study, we have also focused on estimating the serum 
protein to correlate with OSSC. Result depicted in Figure 4 reported 
increase protein level in OSCC patients when compared to areca 
nut chewers and controls. Although there was no significant 
change between areca nut chewers and controls, increase 
protein level in areca nut chewers when compared to control was 
observed. Salivary proteins may be originated as an ultra-filtrate 

Figure 2: Total antioxidant capacity in serum of normal individuals, 
areca nut chewers, and oral squamous cell carcinoma. All quantitative 

data were expressed as mean±SD. Tabulation and graphical 
presentation of the result were carried out for oral cancer and control 

groups

Figure 1: Superoxide dismutase activity in serum of normal 
individuals, areca nut chewers, and oral squamous cell carcinoma. 
All quantitative data were expressed as mean±SD. Tabulation and 

graphical presentation of the result were carried out for oral cancer 
and control groups

Figure 3: Uric Acid in serum of normal individuals, areca nut chewers, 
and oral squamous cell carcinoma. All quantitative data were 

expressed as mean±SD. Tabulation and graphical presentation of the 
result wer carried out for oral cancer and control groups
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of plasma proteins or through salivary and mucosal secretions, 
so any violation to the integrity of capillary bed or mucosal lining 
as occurs in oral neoplasia may be associated with an increase in 
salivary proteins especially albumin.

co n c lu s I o n
Cancer is the product of interaction of genetic factors and 
environment exposures. Areca nut chewers can violation to the 
integrity of capillary bed, mucosal lining, or cellular/biochemical 
hemostasis. As a result, assessment of these markers in areca nut 
chewers would help determine the tendency of the individual 
to develop OSSC and also limit the progression of precancerous 
condition toward malignancy by maintaining the antioxidants 
status.
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Figure 4: Protein level in serum of normal individuals, areca nut 
chewers, and oral squamous cell carcinoma. All quantitative data 

were expressed as mean±SD. Tabulation and graphical presentation 
of the result were carried out for oral cancer and control groups


