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ABSTRACT

Antioxidants deficiency is indirectly related with a group of diseases worldwide. Dental studies related with free radicals and their toxic 
effects in dentistry have been focused recently. Major inflammation in periodontics and gingivitis is treated with antioxidants by its free 
radical scavenging activity. Recent studies with oral cancer incidence and its adjuvant treatment with antioxidants sustain the preventive effect 
of various antioxidants. Reactive oxygen species and other hydroxyl radicals tend to degrade the oral maxillary and induce carcinoma in a 
step-wise manner which ultimately leads to death. Data correlating the anticarcinogenic properties of antioxidants provide major insight in 
the mechanism of action.
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INTRODUCTION

Antioxidants are substances that inhibit oxidation in the cellular 
environment and maintain homeostasis.[1] They are natural or 
man-made substances that can neutralize free radicals and 
eliminate them. Free radicals are chemical species having 
a single unpaired electron in its outer orbit, which create an 
imbalance in the microenvironment of the cells and reconstitute 
a pathological effect.[2] Free radicals such as reactive oxygen 
species (ROS) are formed within the mitochondrial inner 
membrane and induce lesions in the nucleoproteins which 
serve as a binding protein during carcinogenic process.[3] DNA 
damage can result in dysfunction, mutation, or oxidation of 
protein. Antioxidants can be enzymatic or non-enzymatic 
which donate an electron to the free radical and make them 
stable.[4] Polyphenol antioxidant is a type of antioxidant 
derived from fruits and vegetables and is considered as a major 
therapeutic drug in treating dental pathologies.[5] It contains 
a polyphenolic substructure with the presence of catechol 
group in the polyphenol which acts as an electron acceptor.[6] 
Polyphenol antioxidants are mainly obtained from diet rich in 
honey, legumes, apple, blackberry, blueberry, grapes, cherries, 
pomegranate, strawberry, and vegetables such as broccoli, 
cabbage, onion, and parsley.[7]

SALIVARY ANTIOXIDANTS

Saliva is rich in antioxidants and acts a first-level defense 
along with immune response during oral inflammation.[8] 
Dental studies reveal that primary inflammation in the mouth 
cavity if left untreated with adequate consumption of dietary 
antioxidant might lead to chronic conditions.[9] Thus, salivary 
antioxidants such as uric acid, albumin, ascorbic acid, and 
glutathione act as a medium of natural defense in maintaining 
oral health and can be measured by total antioxidant capacity 
(TAC).[10] It has been reported that periodontal diseases 
are high in patients with significant decrease in salivary 
antioxidants. In periodontal diseases such as gingivitis, 
there is an increased amount of free radicals released due to 
inflammation.[11] Bacteria such as Porphyromonas gingivalis 
and Entamoeba gingivalis are causative agents of Gingivalis, 
and hence, enhanced salivary antioxidants are known to 
reduce inflammation by quenching the free radicals produced 
by pathogens.[12] In response to the bacteria which acts as 
a pathogen, our body produces a number of inflammatory 
mediators such as cytokines, prostaglandins, and certain 
enzymes. Neutrophils appear due to the inflammatory 
responses which phagocytose the bacteria.[13] This process 
results in the formation of large quantities of ROS.
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DENTAL CARIES

It is a common oral disease which is caused by the interaction 
of bacteria and dietary carbohydrates, leading to the destruction 
of tooth structure.[14] It is an infectious transmissible 
disease having a multifactorial etiology which depends on 
the interaction of three main group factors that must exist 
simultaneously for sufficient time including host, microbial, 
and substrate factors.[15] Saliva plays an important role in 
caries prevention. Saliva has an antibacterial action due to its 
complex structure of organic and inorganic molecules, such as 
electrolytes, mucins, antiseptic substances, immunoglobulin, 
proteins, and various enzymes.[16] Saliva peroxidase controls 
oral bacteria which lead to dental caries and periodontal 
diseases. Statistical comparisons have correlated the levels of 
TAC in saliva where significantly increased in caries patient 
in comparison to non-caries subjects.[17]

ORAL CANCER

Oral cancer is a class of disease characterized by uncontrolled 
cell growth to form masses of tissue called tumors. Tumor 
development might occur due to imbalanced cell proliferation 
and cell death which can further progress into cancer.[18] In 
addition, genetic and epigenetic alterations drive cellular 
transformation with multiple signals delivered within the tumor 
microenvironment by modifier genes[19] with an accumulation 
of mutations in oncogenes, tumor suppressor genes, and genes 
that maintain the genomic integrity of the cell.[20] Cancer 
development is characterized by cumulative action of multiple 
events occurring in single cell and can be described by three 
stages: Initiation, promotion, and progression.[21] ROS is 
involved in all these stages. The effect of oxidative stress 
at a certain stage of carcinogenesis is directly proportionate 
to the type and the reactivity of radicals involved.[22] During 
tumor development, tumor cells release nucleic acids into 
the blood circulation, and this process occurs by apoptotic 
and necrotic cell deaths along with active cell secretion. 
Increased ROS levels report the imbalance between the 
generation and elimination, leading to oxidative stress-related 
malignancy characterized by functional decline of the cellular 
antioxidants during the primary defense.[23] Antioxidants act 
as reducing agents to get oxidized and prevent excess free 
radical production, but under malignant condition, the levels of 
antioxidants provided are insufficient to overplay the emerging 
free radicals all over. Hence, treatment with antioxidants in the 
initial stages might reduce the effect of cancer metastasis.[24]

MECHANISM OF ACTION

Enzymic and non-enzymic antioxidants deliver a wide variety 
of action against dental and other disease conditions. Hence, a 
detailed mechanism of action is studied and followed with yet 

future research. Superoxide dismutase, catalase, glutathione 
peroxidase, and glutathione reductase are considered as the 
primary antioxidant enzymes since they are involved in the 
direct elimination of ROS.[25] They catalyze the dismutation 
of the superoxide (O2

−) radical into either ordinary molecular 
oxygen (O2) or hydrogen peroxide (H2O2), and the regulation 
of hydrogen peroxide provides a key in the downregulation of 
cellular damage. Salivary antioxidants enhance a wide variety 
of action as the majority of saliva is watery, and hence, function 
in the transport and lubrication in the body.[26]

CONCLUSION

Antioxidant review helps us to understand the potent activity 
in scavenging the free radicals and maintaining homeostasis. 
Salivary antioxidant present naturally may be enriched with 
proper hygiene and a dietary habit as per dental research 
explains. Various researches on natural products reveal the 
antioxidant and anticarcinogenic effects which emphasize the 
intake of natural food. Recent research has focused mainly 
in antioxidant study and its action mechanism for various 
diseases. Hence, in the future, antioxidant-based artificial 
drugs will be prescribed and followed in curing ailments for 
the betterment of humanity.
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