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Abstract
Dental caries, defined as multifactorial chronic disease, begins with the biofilm microbial
complex change that is affected by sugar intake, salivary flow, and behavior. Neutrophils are the
first line of defense against microbes. Besides kill microbes by phagocytosis, releases reactive
oxygen species (ROS) and contains antimicrobial peptide, neutrophils activation also sets up the
immune response. Saponin triterpenoids contained in Centella asiatica demonstrated immunemodulator effects, while pectin isolated from Centella asiatica showed immune-stimulatory activity.
To analyze the effectivity of Centella asiatica extract as an immune-modulator in salivary
neutrophil proliferation as innate immunity effector cells in severe early childhood caries.
Preparation of extract of Centella asiatica were done using and isolation of neutrophils from the
saliva of severe early childhood caries (S-ECC) using the magnitude of beads and marker label
CD177 were analyzed using flow cytometry. Immune-modulator activity of Centella asiatica extract
on salivary neutrophils proliferation was analyzed using MTT assay. Results: Salivary neutrophil
proliferation increased after centella extract administration started from 50 µg/ ml.
The extract of Centella asiatica effectively increase salivary neutrophil proliferation on
administration 50 µg/ ml.
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Introduction
Dental cavity, is demineralization process
as a result of oral environment imbalance that
involve bacterial plaque and saliva1. Early
childhood caries (ECC) is a major oral health
problem that affect children. Based on American
Dental Association (ADA), ECC presents multifactorial enamel disease in early childhood2, it is
characterized by the presence of one or more
decay teeth, missing teeth due to caries, or filling
in deciduous teeth2. ECC is a multifactorial
disease involving the interaction between host
susceptibility, cariogenic bacteria, cariogenic diet
and host behavior3.
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According to Filstrup et al (2003), ECC
prevalence is still considered high. Studies found
that ECC prevalence reached 80% in developing
countries, that five times higher than asthma,
seven times higher than allergy, and fourteen
times higher than chronic bronchitis4. A study by
Fitriani (2007) in Semarang, stated that 90.5%
children in city and 95.9% children in suburb area
suffered from caries, while a study stated that
30.8% children in Gunung Anyar, Surabaya
suffered from caries; and 29.2% suffered from
severe early childhood caries5,6. ECC with decayexfoliation-filling teeth (def-t) index score more
than 6 denotes destructive state since involving
several teeth, including upper anterior teeth; and
referred as severe early childhood caries (SECC)7.
One of contributing factor that plays
important role in ECC is an immunologic aspect in
the oral mucosa that requires secretory
immunoglobulin A (SIgA)8 and Streptococcus
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mutans9. Streptococcus mutans is considered as
cariogenic bacteria due to its acidogenic and
aciduric nature. Acidogenic is the ability to create
acid environment, while aciduric is the ability to
survive in acid environment7. Streptococcus
mutans is predominant cariogenic bacteria.
Bacterial elimination occurs through activating
alternative pathway, leading complement C3
activation that leads to membrane lysis, pathogen
opsonization and neutrophil recruitment. These
processes can trigger specific immune response10.
Neutrophils are innate immunity effector
cell that are recruited in inflammation and act as
first line defense towards pathogenic microbes
through phagocytosis. Recent studies have
focused on neutrophils as major component in
host defense against bacteria11. Besides
eliminating bacteria through phagocytosis,
releasing reactive oxygen species (ROS) and
antimicrobial peptides, neutrophils also control
immune response activation12.
In Indonesia, Centela asiatica (C. asiatica)
has been widely used as traditional medicine. C.
asiatica contains triterpenoid saponin, pectin. The
phenolic and methanolic extract compound that
contained in C. asiatica have different potency,
triterpenoid saponin shows immunomodulator
ability13, pectin act as immune-stimulating agent14,
and methanolic extract has immunomodulator
activity and stimulate cellular mediated immune
system that increase neutrophil phagocytic
function15,16.
Against the background of foregoing
theory, thus this research was conducted to find
the effectivity of C. asiatica extract towards
salivary neutrophil proliferation in S-ECC patients.
Methodology
Sample
This was a cross-sectional observational
study with kindergarten student children aged 4-6
years old as sample.
Ethical clearance was approved by ethical
committee of Faculty of Dental Medicine,
Universitas
Airlangga
(No.
255/KKEPK/FKG/XI/2016). All patients’ parents
that participated in this study were given
explanation about the study prior signing consent
form. Samples were taken from kindergarten
student in Surabaya that have undergone dental
examination and scored based on def-t index.
Saliva was taken from children with def-t score
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more than 6 which is known as severe early
childhood caries.
Centella asiatica Extract Preparation
Extract were prepared from C. asiatica
leaves using methanol as solvent agent.
50grams of C. asiatica leaves were immersed in
200ml methanol 80% in a tube, then vibrated on
156 rpm for 24 hours in 37°C. Thereafter, the
mixture was filtrated using filter disk 0.22 µm,
and methanol was separated using rotary
evaporator (Heidolph Laborota 4000) in 65°C
subsequently. The remaining filtrate was freeze
dried using freeze-dryer until become powder.
The filtrate then stored in biofreezer in -70°C for
24 – 48 hours. The freeze-dried extract (1 mg)
was diluted in 1ml Dimethyl sulfoxide (DMSO),
resulting extract with 1000 mg/ml concentration.
The extract was diluted until reach 1 μg/ml –
1000 μg/ml. 100 μl extract was added to
neutrophil cell culture that isolated from patients’
saliva.
Salivary Neutrophil Isolation
Saliva
was
taken
by
instructing
kindergarten student children with S-ECC to
gargle 10 ml NaCl 1.5% for 30 seconds, then
spitted in sterile glass. This procedure was
repeated for four times. Hereafter, saliva was
centrifuged with 450g for 15 minutes in 4°C.
Sample then mixed with 2 ml Roswell Park
Memorial Institute Media 1640 (RPMI 1640)17.
Salivary Neutrophil Identification
Salivary neutrophil identification was
conducted using cell sorting Human Neutrophils
Enrichment kit (Easy Sep) with CD177 marker
using flow cytometry.
Salivary
Neutrophil
Proliferation
Assessment
MTT assay is standard method for
analyzing cell viability. This is colorimetric test
that measure cell proliferation, based on reducing
tetrazolium yellow, 3-(4,5-dimethythiazol-2)-2,5difenil
tetrazolium
bromide
(MTT)
by
mitochondria succinate dehydrogenase. MTT
goes inside the cell toward mitochondria, then
reduced and solved become purple formazan
crystal. Those cells then solved using organic
solvent (formazan) and released, then measured
using spectrophotometer18.
Page 552

Journal of International Dental and Medical Research ISSN 1309-100X
http://www.jidmr.com

Salivary neutrophil was isolated from
kindergarten student’s saliva and devided into
two groups, namely control group (without C.
asiatica extract administration) and treatment
group (with C. asiatica extract administration on
25 μg/ml, 50 μg/ml, 100 μg/ml, 250 μg/ml, 500
μg/ml, and 1000 μg/ml concentration).
C. asiatica extract on 25 μg/ml, 50 μg/ml,
100 μg/ml, 250 μg/ml, 500 μg/ml, and 1000 μg/ml
concentration were diluted in DMSO and 100 ml
isolated neutrophil from S-ECC children was
added (6x105 cell/ml) in flat microtiter plate 96
wells (Cellstar, Greiner, German), then incubated
for 24 hours on 37°C with 5% CO2. Cell culture
on RPMI-1640 media that did not treated with the
extract was considered as negative control. After
24 hours incubation, 10 μl MTT (5mg/ml) was
added to each well and incubated for 4 hours
with temperature 37°C. Precipitated purple
formazan that formed was diluted in 100 ml
DMSO then incubated for 30 minutes. Hereafter,
absorbance rate was evaluated on wave length
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650 nm using ELISA. The percentage of viable
cell was measured using the following formula:
% Proliferating cell =
The mean value and standard deviation of
cell viability was used to measure the percentage
of cell concentration changes between control
and treatment group. All procedures were
repeated 6 times and the results are shown as
mean ± SD.
Results
Salivary
neutrophil
proliferation
assessment using MTT assay from ECC patient
showed that group treated with C. asiatica
showed higher proliferating rate compared to
control group. The highest proliferating rate was
recorded by group treated with C. asiatica at 100
µg/ml concentration. Neutrophil proliferating rate
was increasing along with the increasing extract
concentration, and decreased at 250 µg/ml
concentration.

N

Mean

Standard
Deviation

95%CI

Control

6

5124.8415

984.59049

4091.5772 - 6158.1059

25 µg/ ml

6

6585.4018

3553.77964

2855.9388 - 10314.8648

50 µg/ ml

6

13436.9874

1201.75153

12175.8265 - 14698.1483

100 µg/ ml

6

15180.0623

1509.99727

13595.4173 - 16764.7072

250 µg/ ml

6

13466.2035

2281.30512

11072.1206 - 15860.2864

500 µg/ ml

6

25683.9574

3690.54048

21810.9727 - 29556.9421

1000 µg/ ml

6

22146.8049

8225.30054

13514.8814 - 30778.7285

(S-ECC)

Table 1. Mean and Standard Deviation of Salivary Proliferating Rate in Control Group and Treatment
Group.
Independent t-test analysis showed there
was no significant difference between control
group and group treated with C.asiatica extract
with 25µg/ml concentration. The significant
differences were recorded between control group
Volume ∙ 11∙ Number ∙ 2 ∙ 2018

and group treated with 50 µg/ml concentration
and above. Those results showed that the
effectivity of C. asiatica extract on proliferating
salivary neutrophil that was isolated from S-ECC
patients started at 50 µg/ml concentration.
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Discussion

directly triggered by cytokine and chemokine
through pattern-recognition receptor (PRRs) and
cytokine receptors21.
Neutrophil proliferation in infected area is
an important aspect of innate immune response
against pathogen invasion to eliminate
pathogenic bacteria11. This statement is
compatible with previous studies stated that the
level of circulating neutrophil in infection state
increase up to 40 times. This explained that
infected area sent signal to mobilize neutrophil
rapidly from bone marrow towards infected area22.

Severe early childhood caries (S-ECC) is
infection disease involving teeth that is caused by
S. mutans, thus trigger immune specific
response10. In saliva, neutrophil is considered as
the first line defence against pathogenic
microbes19. Neutrophils are potential in
eliminating
microbes
since
containing
antimicrobial substances, namely kationic
peptides, proteases, and lactoferin; besides, also
have the ability to secrete reactive oxygen
species (ROS) and nitrogen20. that can be

Control

Control

50

100

500

1000

0.355

0.000*

0.000*

0.000*

0.004*

-

0.001*

0.003*

0.000*

0.004*

-

0.051

0.000*

0.048*

-

0.000*

0.093

250

0.000*

0.049*

500

-

0.369

25

-

25
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50
100

1000

-

Table 2. The significant difference of proliferating salivary neutrophil of E-SCC patients after treated
with extract with various concentration.
Based on Table 2, shows increasing
proliferating salivary neutrophil after treated with
C. asiatica extract on 25 µg/ml, 50 µg/ml, 100
µg/ml, 250 µg/ml, 500 µg/ml and 1000 µg/ml
compared to control group. Those results
indicate that C. asiatica extract has the ability as
immunomodulator and immune-stimulator, that
increasing innate immune response by promoting
salivary neutrophil proliferation on S-ECC patient.
The significant difference from control group was
recorded from treatment group that treated with
C. asiatica extract started from 50µg/ml
concentration. These results gave the same
results with the previous studies, which stated
that saponin and triterpenoid contained in C.
asiatica can act as immunomodulator13. Whereas
pectin contained in C. asiatica extract can
stimulate immune system14 and act as
Volume ∙ 11∙ Number ∙ 2 ∙ 2018

immunomodulator23. Besides that, methanolic
extract of C. asiatica has the ability to stimulate
immune system by increasing phagocytosis
function of neutrophil15.
C. asiatica extract contains four major
triterpenoids, namely asiatic acid, madecassic
acid, asiaticoside and madecassoside, that act
as anti-microbial agent, anti-oxidant, and anticancer, and also therapeutic agent in wound
healing, that can stimulate cell migration and
proliferation24. With such functions, triterpenoids
are thought to increase neutrophil proliferation,
that leads to increase phagocytosis activity in
infected area, thus may reduce infection in SECC. Neutrophil proliferation in infected area can
increase neutrophil amount so that produced
cytokine will also increase, that promotes innate
immune response14,23.
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Within the limitations in this study, further
study that evaluate the effect of incubation C.
asiatica extract time towards salivary neutrophil
proliferation is required.
Conclusion
Based on the result of this study, it is
concluded that C. asiatica extract can effectively
promotes salivary neutrophil proliferation on 50
.
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