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Objective: The aim of this study was to evaluate the association between lipid peroxidation and dental caries in
children with ECC by estimating the levels of MDA in saliva of children. Materials and Methods: A total of 150
children were selected; 75 children with ECC and 75 children without caries (non-ECC). Saliva samples were
collected and centrifuged at 12,000 rpm for 24 min at 4°C to obtain a supernatant. MDA levels were estimated
by Buege and Aust method by using thiobarbituric acid. The data obtained were analyzed by Student’s ¢-test to
compare MDA levels between the groups. Results: MDA levels were higher in children with ECC. There was no
statistically significant difference between children with ECC and without ECC (non-ECC). Conclusion: MDA
levels were slightly higher in children with ECC, indicating the role of lipid peroxidation in the carious process.
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INTRODUCTION

Dental caries is a complex process of demineralization
and dissolution of substance of the teeth leading to
cavitation.! It has been shown to have a multifactorial
etiology which leads to the initiation and progression
of the lesion.?! According to the American Academy
of Pediatric Dentistry, early childhood caries (ECC)
is defined as the presence of one or more decayed
(noncavitated or cavitated), missing (due to caries),
or filled tooth (DMFT) surfaces in any primary tooth
in a child 71 months of age or younger.F! Saliva
plays a very important role in maintenance of oral
health and also against dental caries as a first line of
defense." It mediates the oral health of individuals
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through various defense mechanisms such as its
flow, buffering capacity, lipids, total protein, and its
antioxidant system." It is widely used as a biomarker
for evaluating the oxidative damage mediated by
free radicals including lipid peroxidation occurring
in the oral cavity.” The imbalance between the free
radicals and antioxidants leads to lipid or protein
damage.! It has been shown that the biomarkers
for the detection of free radicals are seen in saliva of
children and adolescents.” Initiation and progression
of dental caries is modified by immunological defense
mechanism present in saliva.®! It is shown in the
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literature that lipid peroxidation reaction releasing
the free radicals has been associated with the
pathogenesis of several pathological disorders.!
Lipid peroxidation is known to cause alterations in the
structure and function of the host cells by producing
malondialdehyde (MDA) as the by-product.!'®" Lipid
peroxidation and cell damage in the host tissue affect
the immune mechanism in saliva, leading to initiation
and progression of bacterial infections such as dental
caries.!"”! Reactive free radicals have the capacity to
modify the reactions occurring in the cells and cause
deterioration of lipids, proteins, and nucleotides
present in the tissue.l"!! Saliva has a role in controlling
the pathogenesis of plaque formation leading to
reduced susceptibility of dental caries by production of
certain chemical reactions.!™ The goal of antioxidants is
to prevent the free radical-mediated oxidative damage
to the host cell membrane.™ The most widely used
diagnostic assay for evaluation of lipid peroxidation
reaction is by measuring the concentrations of MDA
using thiobarbituric acid (TBARS)." MDA is one of
the principal end products of lipid peroxidation, which
is used as a biomarker of cell membrane injury.* It
is hypothesized that MDA levels increase in children
with caries. Previously, studies have been conducted
evaluating the association between MDA levels and
dental caries in adult population.!'”!

However, there is a lacuna of research regarding
the effect of lipid peroxidation in the initiation and
progression of ECC in children using TBARS assay.
Hence, this study aimed to evaluate the levels of
MDA in saliva to find the association between lipid
peroxidation and ECC.

MATERIALS AND METHODS

Ethical approval and clearance for this in vitro study
was obtained from the Institutional Review Board,
Saveetha Dental College, Ref no: SRB/STPG15/41.
Children within the age group of 6 years and free from
any systemic diseases, who reported to the Department
of Pediatric and Preventive Dentistry were examined
and included in the study. A total of 150 children
were selected: 75 children with ECC and 75 children
without ECC (non-ECC). Informed consent according
to the World Medical Declaration of Helsinki was
obtained from the parents/guardians. Children who
were under antibiotic therapy over a period of 2 weeks
and with any systemic conditions were excluded
from the study. Sample size was calculated with a
power of 0.95 from a previous study!” and arrived
to a total sample of 150 using G Power version 3.1.
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Sample collection and analysis

Five milliliters of unstimulated saliva was obtained
from all the children by spit method in a sterile test
tube following standard precollection protocol.l"!
Saliva was centrifuged at 12,000 rpm for 24 min
at 4°C to obtain a supernatant. The MDA content
of the saliva was evaluated by Buege and Aust
method by using TBA.'! The MDA obtained from
lipid peroxidation reaction reacts with TBA to
yield a yellow fluorescent product. The absorbance
of 2 ml colored layer was measured by using a
spectrophotometer at 335 nm.

Statistical analysis

The data obtained were subjected to a statistical
analysis using Student’s t-test by using SPSS version 21
(SPSS Inc., Chicago, IL, USA) with P = 0.05 [Table 1].

RESULTS

The mean age of the participants in both the groups
was 5.46 years. The MDA levels were relatively higher
in children with ECC (0.26 £ 0.24) compared to that of
non-ECC group (0.17 + 0.14) but were not statistically
significant (P > 0.05) [Table 1].

DISCUSSION

ECC commonly affects preschoolers and can progress
more in those who are at a high risk. It can cause a
great impact on the quality of life of young children.
ECC is a multifactorial disease.®! Host factors such as
saliva play an important role in maintaining the oral
health of the individual. Various biomarkers of lipid
peroxidation are seen in saliva. Lipid peroxidation
is initiated due to oxidative stress, which seems
to be produced due to local oral factors such as
oral hygiene status.”! Lipid peroxidation leads to
oxidative degradation of lipids. The alteration of
the structural integrity of the host cell membrane in
oral cavity causes peroxidation of lipids, resulting
in a diseased condition.?!! Alteration of free radicals,

Table 1: Salivary malondialdehyde levels in children
with early childhood caries and nonearly childhood
caries

MeanzSD P
ECC Non-ECC
Salivary MDA (umol/L) 0.26+0.24 0.17+0.14 0.13

MDA: Malondialdehyde, ECC: Early childhood caries, SD: Standard deviation
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reactive oxygen species (ROS), and antioxidants
initiates and leads to progression of dental caries.*
ROS reacts with polyunsaturated fatty acids to release
free radicals.”” The cellular damage caused by free
radicals leads to peroxidation of lipids producing
MDA, thereby causing oxidative stress.*?* ECC is a
multifactorial inflammatory disease because bacterial
toxins activate the matrix metalloproteinase such as
collagenase, which causes breakdown of collagen
matrix in the dentin and initiates host immune
response leading to dentinal caries.”*! Inflammatory
process initiates lipid peroxidation reaction that leads
to the production of MDA which in turn alters the
immunological mediators such as salivary peroxidase
system and modifies the bacterial metabolism leading
to dental caries.”! In this study, saliva is used as a
diagnostic tool since it is easy to collect and there is
an enhanced positive correlation between salivary
parameters and oral diseases.l*! Antioxidants are
necessary to hinder the oxidation reaction produced
in the oral cavity, thereby reducing the free radicals.["
Insufficient levels of antioxidants or inhibition of
antioxidant enzymes causes oxidative stress, which
in turn causes host cell damage.”*! Oral fluids and
cells have some antioxidant processes which halt the
release of ROS and free radicals for prevention of oral
disease such as ECC.*

It has been shown that oxidant-antioxidant imbalance
mediated by oxidative stress causes various oral
diseases.” Oxidative stress occurs due to alteration in
the physical and mental activities which causes decrease
in the antioxidant defense mechanism, which in turn
initiates lipid peroxidation reaction.”! It is caused
either by overproduction of free radicals mediated
by inflammation or due to alteration in antioxidant
status.”l MDA is one of the major by-products of
lipid peroxidation, which is produced in the host
tissue cells in the saliva, leading to decreased host
immune response.”! Compromised immune response
impairs the protective action of saliva, which in turn
prevents the control of bacteria that form dental plaque
leading to ECC.I"" Many studies have evaluated total
antioxidant capacity (TAC) levels in dental caries.”2*%
The study by Hegde et al. showed that TAC increased
in children with rampant caries.??* There are only few
studies which evaluated the MDA levels in saliva
and its association with dental caries.'”?* There is a
lack of sufficient evidence regarding the association
of MDA levels as a biomarker for lipid peroxidation
in saliva and ECC. Hence, this study aimed to direct
the influence of lipid peroxidation on ECC.
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The present study evaluated the levels of MDA in
children with ECC. The salivary MDA concentration
in saliva was found to be comparatively higher
in ECC group than that of the control group, but
there was no significant difference between them,
indicating some role of lipid degradation in the
pathogenesis of dental caries. Sarode et al., who
evaluated the MDA levels in higher age group,
reported that there was a significant association
between MDA levels among dental caries and control
groups.l’’l Rai et al. studied the relation between
lipid peroxidation and dental caries and found that
there was no difference in salivary MDA levels in
children with or without ECC.*" Findings of a study
performed by Uberos et al. reported that TAC of
saliva was higher in primary teeth of children with
dental caries.® Oztiirk et al. compared the association
between DMFT and salivary MDA levels in the
dental caries, but they did not find any significant
difference in salivary MDA levels among the groups
studied.P!! Since ECC is a common hurdle faced by
dentists, there is a paradigm shift over the recent
years where the current scenario is to prevent the
dental caries by identifying the risk factors early to
reduce the initiation of the disease process. Although
it is a time-consuming and complicated process, the
evaluation of MDA as a risk factor for ECC may be
essential to diagnose and perform the treatment
at the earliest. Antioxidants can be prescribed,
which are capable of neutralizing the free radicals
induced by oxidative stress, thereby preventing
lipid peroxidation process which minimizes the
bacterial infection.['”*"! The study did not assess the
correlation between oral hygiene levels and MDA
levels in children with ECC, which is the limitation
of the study. Further clinical studies are required to
find the association between MDA and other salivary
biomarkers, to analyze the dietary practices and to
determine the distinctive role of lipid peroxidation
in ECC. And also, future researches should be
conducted to determine the role of antioxidants
such as Vitamin C and Vitamin E in reducing the
oxidative stress-induced lipid peroxidation.

CONCLUSION

The MDA levels were relatively greater in children
with ECC, thereby indicating the association of lipid
peroxidation with dental caries process. However,
there was no significant difference to determine a
definite positive relation between lipid peroxidation
and ECC.
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