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Abstract

Aim: To evaluate the total antioxidant capacity (TAC) of saliva in caries active and caries free children from a tribal school
of wardha district.

Materials and method: A total of 40 children aged between 5-14 years were selected by using simple random sampling.
They were divided into two groups; Group | and Group Il, comprising of age groups 5 to 9 years and 10 to 14 years,
respectively. Both the groups were then sub-divided into caries-active and caries-free groups, with 10 children in each
group. 2ml of unstimulated saliva was collected and was stored in glass vials at -20 degree celcius. Estimation of total
antioxidant capacity of saliva of each sample was done by Phosphomolybdenum method.

Results: On comparison of TAC between the age group of 5-9 years, TAC in caries active children was 19.83 mcg/ml which
was significantly higher than TAC obtained for caries free children which was 9.10 mcg/ml. Similar results were found on
comparison of TAC between both the groups between the age group of 10-14 years i.e. TAC was significantly higher in
caries active children which was 31.82 mcg/ml than caries free children which was 15.33 mcg/ml. On comparison of TAC
between both the age groups, TAC was found to be significantly higher between the age group of 10-14 years which was
23.68 mcg/ml than between the age group of 5-9 years which was 14.46 mcg/ml.

Conclusion: Total antioxidant capacity of saliva was found to be more in caries active tribal children between the age group
of 5-9 years and 10-14 years than caries free children. It was also reported that TAC was more in tribal children between
the age group of 10-14 years than 5-9 year old tribal children.
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I. Introduction

Dental caries is the commonest chronic disease of mankind affecting the oral cavity. In simple words, it can be
defined as a microbial disease of the calcified tissues of the teeth, characterized by the demineralization of the inorganic
portion and destruction of the organic substance of the tooth. It affects people of both sexes with different socioeconomic
strata, race, and age. It is also intensely affected by other factors like oral hygiene and saliva.

The saliva which is circulating in the mouth at any given time is termed as whole saliva and it consists of a mixture
of secretions from the minor and major salivary glands and traces from the gingival crevicular fluid. It promotes oral health,
therefore, decrease or lack of its secretion contributes to the disease process. The saliva by constantly bathing the oral
mucosa and teeth, acts as a cleansing solution, a lubricant, a buffer, and an ion reservoir of calcium and phosphate, which are
necessary for remineralization of initial carious lesions.[1] Saliva serves as a mirror of the body’s health and has various
defense mechanisms such as enzymatic and immunologic defense systems against bacteria, fungi, viruses, protection of
mucosa and promotes its healing. One of such important defense mechanism is antioxidants system.[2,3]

Antioxidants have several health benefits that made their evaluation in disease process very popular. They are
present in all body fluids and tissues including saliva which protect our body against endogenously formed free radicals
(FR). Molecular oxygen is reduced to water and is accompanied by release of large free energy that can give rise to FR and/
or reactive oxygen species (ROS). Imbalance between the FRAROS and the antioxidants system results in oxidative stress.
This oxidative stress has been implicated as one of the important contributory etiologic factors in many of the oral diseases
including dental caries.[4]

India has the largest population of the tribal people which constitute 8.61% of the total population of the country.
Out of these, 52% of tribal population is below poverty line and 54% tribals do not have access to economic assets such as
communication and transport. The tribal population of India has remained socially and culturally distant from the
mainstream Indian society until developmental activities in the tribal areas forced interactions between them. Wardha
district, Maharashtra, is having a large number of tribal population and it is very essential to know the status of caries,
periodontal diseases and general status of this population. Hence this study was aimed to estimate the total antioxidant
capacity of unstimulated saliva in caries active and caries free tribal school going children of Wardha district.
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Il. Materials and Method

The study was reviewed and approved by the Institutional ethics committee. The nature and purpose of the study
were explained, and permission to conduct the study was obtained from the project officer of integrated tribal development
project and principals of the schools. Consent forms were distributed among class teachers, so that they would forward it to
the parents of school children to obtain their consent about their child's participation in the study.

A total of 40 children aged between 5-14 years were selected in the study. They were divided into two groups;
Group | and Group |1, comprising of age groups 5 to 9 years and 10 to 14 years, respectively. Both the groups were then sub-
divided into caries-active and caries-free groups, with 10 children in each group.

2.1 Inclusion criteria

Children who were free from systemic or local diseases, which affect salivary secretions.
Caries-active children having at least five decayed tooth surfaces.

Caries-free children having no caries.

2.2 Exclusion criteria

Patients who were physically and medically compromised.
Patients who were on medications.

Patients who had arrested carious lesions

2.3 Saliva sample collection

2ml of unstimulated saliva was collected for the study, aseptically, in sterile plain plastic tubes. The patient was
asked to sit by tilting the head downwards, the saliva was then allowed to accumulate in the floor of mouth which was then
collected by asking the patient to spit. The samples were placed in a freezing box and stored at -20 degree celcius in a
refrigerator till further processing. The total antioxidant capacity was measured by Phosphomolybdenum method and the
results were compiled

2.4 TAC evaluation by Phosphomolybdenum method

The phosphomolybdenum assay used for determining the antioxidant capacity is based on the reduction of
molybdenum (V1) — molybdenum (V) by the antioxidants and subsequent formation of a green phosphate/Mo (V) complex at
an acidic pH. About 0.3 ml of the test sample was taken in a tube and mixed with 3 ml of the reagent solution containing 0.6
M sulphuric acid, 28 mM sodium phosphate and 4 mM ammonium molybdate and incubated at 95°C for 90 min. Ascorbic
acid was utilised as a reference standard. The absorbance of the mixture was then measured at 695 nm with blank. The
antioxidant activity was expressed as the number of gram equivalents of ascorbic acid.[5]

2.5 Statistical analysis

Statistical analysis was done by using descriptive and inferential statistics applying student’s unpaired t test. The
software used in the analysis was SPSS 17.0 and graph pad prism 5.0 version. A ‘p’ value of <0.05 was considered as level
of significance.

1. Results
On comparison of TAC between the age group of 5-9 years, TAC in caries active children was 19.83 mcg/ml
which was significantly higher than TAC obtained for caries free children which was 9.10 mcg/ml [Table 2]. Similar results
were found on comparison of TAC between both the groups between the age group of 10-14 years i.e. TAC was significantly
higher in caries active children which was 31.82 mcg/ml than caries free children which was 15.33 mcg/ml [Table 3]. On
comparison of TAC between both the age groups, TAC was found to be significantly higher between the age group of 10-14
years which was 23.68 mcg/ml than between the age group of 5-9 years which was 14.46 mcg/ml [Table 4].

IV. Discussion

The majority of the tribal population groups in India stand much below the poverty line, suffering from an
alarming malnutrition and high illiteracy. According to 2011 census 11.49% population in Wardha district is tribal in nature.
They have limited access to dental care and are susceptible to oral diseases including dental caries. This is certainly true for
the present study group for whom dental services are non existent, attributable to socioeconomic conditions, and fear of
mixing with members of other communities.[6,7]

The use of saliva as a diagnostic fluid has become somewhat of a transitional success story during the last few
decades. It is a complex biological fluid composed of enzymes, hormones, antibacterial constituents, electrolytes etc.[4] It
serves as first line of defense against free radical-mediated oxidative stress. Unstimulated saliva has always been favoured in
the determination of antioxidant defense parameters as compared to stimulated saliva as it is reported that TAC is higher in
unstimulated saliva. Total antioxidant capacity was evaluated in our study as it is suggested that free radical/reactive oxygen
species and antioxidant system appear to act in concert rather than alone, and measurement of any individual antioxidant
may be less representative of whole antioxidant status. Also, the number of different antioxidants makes it difficult and
expensive to measure each of them separately.[8]

In the present study it was observed that caries-free children had significantly lower levels of TAC when compared
to caries-active children. The oral hygiene status of tribal children was poor and also exposure to caries was seen to be more,
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suggestive of increased TAC. Similar results were seen in study carried out by Tulunoglu et al [Table 1] who evaluated the
TAC of saliva in 7-10 and 11-15 years of children and found that the TAC were higher in caries active children.[9] Preethi
et al also estimated the TAC of saliva in 7-10 and 11-14 years of children, and reported that the mean level of TAC is
increased in caries active children when compared to caries-free children.[10] Dodwad et al also studied TAC in caries
active and caries free groups of children and showed increased TAC in caries active group. [1]The reason for increased TAC
in caries active tribal children could be : It has been seen that salivary peroxidase system constitutes to be one of the major
salivary antioxidant systems. Salivary peroxidase brings about the control of oral bacteria that form dental plaque, to
imbalance in the ecology, which lead to dental caries. Salivary peroxidase catalyzes the peroxidation of thiocyanate ion
(SCN-) to generate oxidation products (more stable OSCN-); this inhibits the growth and metabolism of many
microorganisms thereby inhibiting caries or atleast slowing down the progress of caries.[11] It has been suggested that saliva
is rich in antioxidants, mainly uric acid and with a lesser extent albumin, ascorbate, and glutathione, and all of these are
proteins or have proteins in their structure. It has been found by various researchers that the salivary proteins were increased
in individuals with dental caries. The increased TAC levels in saliva in caries active children may be attributed to elevated
protein levels.[10,12]

In the present study it was found that TAC was more in children between the age group of 10-14 years than 5-9
year old children. It has been seen that availability of micronutrients is less in tribal children which may result in decreased
TAC. But as the age advances the volume of consumption of food increases, this could be the reason for increase in TAC
with increased age. Also, it has been seen that the immune status of an individual improves with age suggesting that TAC
between the age group of 11-14 years is more. It is better developed in older age group and could therefore account for the
increase in TAC of saliva in children belonging to older age group. Similar results were seen in study carried out by Dodwad
et al who found increased TAC in children between the age group of 11-14 years than 7-10 year old children.[4]

V. tables

Table 1: Results of previous studies on total antioxidant capacity of saliva in relation to caries

Results of studies on TAC
Total antioxidant values were higher in caries active groups
Total antioxidant capacity of the saliva of patients  with caries in
deciduous teeth was greater than among those without caries
Total antioxidant capacity of saliva increased significantly
in caries active children

Name of the author
Tulunoglu et al[9]
Uberos et al[13]

Prabhakar et al[14]

Hegde et al[15]

Total antioxidant capacity of saliva increased in children with caries

Preethi et al[10]

Total antioxidant capacity of saliva increased in caries active children

Kumar et al[16]

TAC of saliva increased in children with Severe early childhood caries
and increasing prevalence of dental caries predisposes to the increase
in TAC of saliva

Dodwad et al[1]

Total antioxidant capacity of saliva increased significantly in caries-

active children when compared to caries-free children

Hegde et al1[7]

TAC level increases with increase in severity of caries

Ahmadi-Motamayel et al[18]

TAC was significantly higher in the saliva of caries active group
relative to the caries free subjects

Mahjoub et al1[9]

TAC levels and salivary total protein increased in children with severe
early childhood caries compared with caries-free children

Pandey et al[20]

Total antioxidants in saliva increased with caries activity

Muchandi et al[21]

Salivary TAC increases in patients with early childhood caries

Silva et al[22]

Salivary Total Antioxidant capacity was higher in children with early
childhood caries as compared to caries free children

Table 2: Comparison of TAC in 5-9 years age group

N Mean TAC Std. Std. error mean t-value p-value
(mcg/ml) deviation
Caries free 10 9.10 meg/ml
children 232 073 4.14 0.001
Carle_s active 10 19.83 meg/ml 786 248 S,p<0.05
children
Table 3: Comparison of TAC in 10-14 years age group
N Mean TAC Std. deviation Std. error t-value p-value
(mcg/ml) mean
Carl_es free 10 15.33 meg/ml 275 087
children
Caries active 10 31.82 mcg/ml 4.70 0.001
children 1073 3.39 5,p<0.05
Table 4: Comparison of TAC in 5-9 and 10-14 years age group
N Mean TAC (mcg/ml) Std. deviation Std. error mean t-value p-value
5-9 yr old Children 20 14.46 mcg/ml 7.88 1.76
10-14 yr old 20 23.68 mcg/ml 0.006
children 11.38 254 2.94 $,p<0.05
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V1. Conclusion
Total antioxidant capacity of saliva plays protective role in carious process. Availability of micronutrients and

intake of healthy food in tribal children may help to increase TAC and counteract the carious process. The government must
take initiative more seriously, sincerely, and effectively to create sustainable development by oral health programs and
providing healthy food to them.
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