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Abstract
Aim: To analyze the expression of interleukin-10 (IL-10) in children with severe early childhood caries (S-ECC) and caries-free
children. Materials and Methods: This was an observational analytic pilot study performed on children with social factors-ECC
(S-ECC), and caries-free children as the objects of research with a cross-sectional study design. Saliva of children aged 4–6 years
from the group of caries children in severe and caries-free early childhood was taken. Samples were taken by rinsing with 1.5%
sterile NaCl for 30 s and then accommodated in a sterile tube, to get a 40 mL sample from the aforementioned procedure repeated
four times. Flow-cytometry test was used to analyze the IL-10 expression. The results of the study were analyzed using the normality
test using Shapiro–Wilk, then continued with t test using the Statistical Package for the Social Sciences (SPSS) software program,
version 20.0 (IBM Corp., Armonk, NY, USA). The data were analyzed by independent t test to see the difference between cariesfree children and S-ECC. Results: The expression of IL-10 in the saliva of children with severe ECC was 3.32 ± 0.79; meanwhile, in
caries-free children it was 4.04 ± 0.65. Conclusion: The IL-10 expression in children with severe ECC was significantly lower than
that of in caries-free children.
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Introduction
Dental caries is a multifactorial disease due to various
factors, namely cariogenic microbes, carbohydrates, and
social factors, whereas early childhood caries (ECC)
is often found in children with low-socioeconomic
conditions.[1] Several studies have recognized the
importance of infection of Streptococci mutans.[2]
The immune system is a very varied compilation of cells,
consisting of two parts of the immune system, namely innate
and adaptive. The innate and adaptive immune systems are
interrelated, and recognition by innate immune systems can
cause the activation of the adaptive immune response.[3] The
innate immune system is the first line of host defense against
pathogens and recognizes molecules repeatedly against
pathogens, which are called pathogen-related molecular
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patterns through germline-encoded pattern recognition
receptors (PRRs) such as toll-like receptors (TLRs).[4]
The components that regulate the immune system, such
as an immune regulator cells and regulating cytokines,
both natural and acquired as induced by an antigen,
plays an important role in controlling various immune
responses, both physiological and pathological. Local
and systemic interleukin-10 (IL-10) responses have
been shown to have pathophysiological relevance in
several diseases such as malignancy, infectious diseases,
autoimmune diseases, and atopic disorders.[5] Because of
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this, IL-10 can activate signal transducer and activator
of transcription 3 (STAT3) in macrophages and T cells to
restore and respond to the presence of pro-inflammatory
cytokines.[6]
Immunity in the oral cavity’s immune system has an
important role that is balancing the amount of microbes
in the mouth. The microbial activity in oral cavity can
be fluctuatives, due to pathogen situations. The mouth is
the entrance and exchange with the outside environment.
Therefore, homeostasis factors must be evaluated and
controlled by the immune system. The immune response to
pathogens involves the rapid activation of the secretion of
pro-inflammatory cytokine, which functions to initiate host
defenses against microbial invasion. However, excessive
inflammatory cytokines in the tissues can cause systemic
metabolic and hemodynamic disorders that are harmful to
the host. As a result, the immune system has evolved to form
anti-inflammatory functions to suppress the production of
pro-inflammatory cytokines that function to limit tissue
damage and to maintain tissue homeostasis.[7] IL-10 is an
anti-inflammatory cytokine that plays an important role in
preventing prolonged inflammation.[8]
For dental caries preventions, many efforts had been
carries out. The government and supporting health
organization ran some prevention programs, such as
dental counseling to community. Most of the programs
targeted children, pregnant woman, and elderly. They
teach how to brush teeth properly, dietary that good
for dental health, prevention treatment that can be
applied for children, and vaccines.[9] Therefore, this
study aimed to analyze the expression of IL-10 in saliva
which functions as an anti-inflammatory. The results of
this study are expected to be used as a marker of social
factors-ECC (S-ECC).

Materials and Methods
This was an observational analytic study using children
with S-ECC and caries-free children as the objects of
research with a cross-sectional study design. Ethical
clearance test at Faculty of Dental Medicine, Universitas
Airlangga, Indonesia was performed with Health Research
Ethical Clearance Commission (approval number 209/
HRECC.FODM/IX/2017).

Surabaya region, which had previously been divided into
two groups.
Group one were children with a diagnosis of S-ECC
characterized by decay, extraction, and filling (def-t > 6),
whereas, the second group were preschool children who
were diagnosed with free caries marked with def-t = 0.
5 mL saliva is taken from preschool children with S-ECC
and caries free. Sampling was carried out by researchers
and trained research assistants using standard protocols.
Subjects were asked not to consume food and drink,
or brush their teeth for 60 min before the study was
conducted. The samples obtained were stored at −80°C
for analysis. IL-10 expression was analyzed using flow
cytometry, according to Luthfi et al.[10]
Statistical analysis: The data were analyzed by independent
t test to see the difference between caries free and S-ECC.

Results
Data from the results of the study before analysis using
the t test, conducted tests of normality and homogeneity
using the SPSS Shapiro–Wilk test. The results of this test
showed a value of P > 0.05, which means that all data
were normally distributed and homogeneous. Normality
test using Shapiro–Wilk data showed normal distribution,
whereas Levene test results showed homogeneous data.
The data obtained indicate that the average IL-10 in the
caries-free group was higher than the S-ECC group, but
the difference was not statistically significant between
caries-free and S-ECC.

Discussion
From the data obtained from the research results then
performed statistical calculations. Before testing and
analysis between S-ECC groups and caries free, the
normality test was done in each group using the ShapiroWilk test which obtained the result that the value of p
> α = 0.05 is P = 0.844 which means that the data are
normally distributed, as shown in Tables 1 and 2 is the
result of statistical analysis between S-ECC and caries free
using independent t test, the value of p = 0.11 means that
there are differences in expression even though statistically
it is not showed significant results because the value of

Sixteen children with S-ECC and caries-free were taken
from preschool children aged 4–6 years, in the southern

Figure 1: Expression of interleukin-10 (3.31%) from severe early
childhood caries salivary after analyzed by flow-cytometry test
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Figure 2: Expression of interleukin-10 (4.03%) from caries free salivary
after analyzed by flow-cytometry test
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Table 1: Normality test using Shapiro–Wilk interleukin-10 expression from severe early childhood caries and caries free
Variable

Kolmogorov–Smirnov

Statistic
143
IL-10 = interleukin-10, Df = degrees of freedom

Df
16

IL-10

Shapiro–Wilk
Sig.
200

Statistic
970

Df
16

Sig.
844

Table 2: Mean and standard deviation of interleukin-10 expression in severe early childhood caries and caries free analyzed by
flow-cytometry test, which was tested using independent t test
Group

n

IL-10 expression (%)

Caries free
8
S-ECC
8
S-ECC = severe early childhood caries, SD = standard deviation, IL-10 = interleukin-10

p> 0.05. on the surface of lymphocyte cells in saliva the
S-ECC group that expressed IL-10 (3.31%) was less than
that of the caries free group that expressed IL-10 (4.03%)
this will be clarified in Figures 1 and 2.
Based on Figure 1 which is the result of examination
using flow cytometry test shows that lymphocytes in saliva
severe early childhood caries express IL-10 of 3.31%,
while in Figure 2 which is the result of examination using
flow cytometry test shows that lymphocytes in cariesfree children express IL-10 at 4.03%. This shows that
the S-ECC saliva is less specialized in proinflammatory
cytokines and conversely expresses inflammatory
cytokines which results in chronic inflammation. The
occurrence of chronic inflammation is caused because
innate immunity in S-ECC is not as good as in free caries
so innate immunity is not able to fight the pathogens that
cause dental caries.
IL-10 is an anti-inflammatory cytokine produced by innate
immunity secreted because of the response of pathogen
recognition receptors (PRRs) in contact with pathogenassociated molecular patterns (PAMPs). Secretion of
IL-10 during bacterial infection is the most important
factor in resolution of infection. ECC has an impact on
general health, ranging from local pain, infections, and
abscesses.
The results showed the occurrence of decreased IL-10
expression in preschool children with S-ECC compared
with in caries-free children. This may be preschool
children with S-ECC responding to more antigens in the
form of S. mutans bacteria, which are relatively high in
number compared to children with free caries.[11]
Antigen structures called PAMPs, which will be recognized
by PRRs, namely TLRs, are very important to trigger the
effect or phase of the innate immune response.[12] TLR2
and TLR4 involved in the introduction of gram-positive
and gram-negative bacteria that have been detected in
the odontoblast cell membrane in healthy pulp show that
odontoblasts are equipped to recognize these pathogens
when they diffuse through dentinal tubules during carious
infection.[13]

Mean ± SD

P

4.04 ± 0.89
3.32 ± 0.76

0.11

One of the main consequences of TLR activation is an
increase in innate immune efficacy, including antimicrobial
and cytokine agents and pro-inflammatory chemokines
that recruit and activate immune cells.[14] One of the main
consequences of TLR activation is an increase in the
effectiveness of innate immunity, including antimicrobial
and cytokine agents and pro-inflammatory chemokines that
recruit and activate immune cells.[14] This causes a prolonged
increase in inflammatory cytokines in S-ECC, increasing
IFN-γ increase expression.[15] which can ultimately cause
oral cavity tissue damage that affects general health,
ranging from local pain, infections, abscesses, difficulty
chewing, malnutrition, indigestion, and trouble sleeping.[16]
Study shows that an increase in pro-inflammatory cytokines
occurs in S-ECC; this must be balanced by the host
immune system by producing anti-inflammatory cytokines,
IL-10. Cluster differentiation 4 (CD4+) memory T cells
are developed in response to pathogenic microbes. CD4+
memory T cells prevent the body from fighting pathogens.[17]
CD4+ cells also respond as antipathogens,[18] which produce
antibodies and cytotoxicity of cluster differentiation 8
(CD8+) T cells,[19] but this does not occur in S-ECC so IL-10
expression in S-ECC saliva is lower than in caries-free
children. This study requires larger sample size to evaluate
the expression in different age groups and populations.

Conclusion
IL-10 expression in salivary lymphocytes of children with
S-ECC is lower than that of caries-free children.
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