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ABSTRACT

Background: Fusobacterium nucleatum is a common bacterial in root canal with pulp necrosis and periradicular lesion.
A way to eliminate these bacteria from root canal is by root canal irrigation. Root canal irrigation materials that are
widely used nowadays has many shortcomings. The pericarp of mangosteen (Garcinia mangostana L) has antibacterial
potency. Therefore mangosteen pericarp can be an alternative material which could inhibit and bactericidal function
to Fusobacterium nucleatum. Purpose: The aim of this study was to determine the antibacterial potency of mangosteen
pericarp extract (Garcinia Mangostana L.) against Fusobacterium nucleatum. Methods: This study was laboratory
experimental with pos-test only control group design. A microdilution method was used to determine minimum inhibitory
concentration and minimum bactericidal concentration by colony counting bacteriae in Tryptone Soya Agar (TSA) media
with drop plate technique. Growth of bacterial colonies in TSA is calculated manually in colony forming unit (CFU/
ml). Results: Bacterial colonies growth at concentration 0.78% was 90% less than positive control group and there
were no bacterial colonies growth at concentration 0.975%. Conclusion: The Minimum Inhibitory Concentration (MIC)
of mangosteen pericarp against Fusobacterium nucleatum was at 0,78% concentration and the Minimum Bactericidal

Concentration (MBC) was at 0.975% concentration.
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INTRODUCTION

Dental and oral health problems are still a problem. Based
on the 2007 Riskesdas data, 75% of Indonesia’s population
has a history of dental caries with a severity of teeth
(DMF-T index) of 5 teeth per person. Caries is a disease
whose etiology consists of various factors. Untreated
caries can cause bacteria to invade the pulp, resulting in
an inflammatory response that will continue to become
necrotic. The necrotic pulp easily leads to colonization of
microorganisms.'

According to study on the identification of
microorganisms in root canals with exposed pulp due to
caries and periradicular lesions, it was found that the most
bacteria in these canals are true anaerobic bacteria.! One
of the microorganisms that often cause damage to the pulp
is Fusobacterium spp.?

Fusobacterium Nucleatum is thought to be one of the
bacteria that causes hypersensitivity reactions in teeth, this
is due to Fusobacterium nucleatum can produce ammonia.

https://e-journal.unair.ac.id/CDJ

This vapor from ammonia causes inflammation of the tooth
tissue and is able to stimulate bradykinin as a mediator of
pain.?

Fusobacterium nucleatum is one of the obligate
anaerobic gram-negative bacteria found in 5.74% in
deep caries and is ranked second after Prevotella spp.
Fusobacterium nucleatum is one of the caries-causing
bacteria that can be found in dental plaque, root canals and
periodontal infections.*

Teeth that have damaged the pulp need root canal
treatment, which is dental care by removing all necrotic
pulp tissue in the root canal. The basis of root canal
treatment is endodontic triad, which consists of preparation
and irrigation, sterilization, and obturation. Mechanical
preparation of the root canal is an important step in
removing necrotic tissue. Mechanical preparation must
always be accompanied by irrigation to clean pieces of pulp
tissue and dentine fragments.>*

Root canal irrigation materials must have broad
spectrum antibacterial power, be able to dissolve remnants
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of pulp tissue that are necrotic, non-toxic to tissue, do not
injure periodontal tissue, and do not cause anaphylactic
reactions. There are various types of irrigation solutions in
root canal treatment, such as sodium hypochlorite (NaOCl),
H,0,, chlorhexidine, citric acid, iodine-potassium-iodide,
and EDTA solution. The use of synthetic irrigation materials
has several side effects, one of which is cytotoxic caused
by NaOCl when in contact with soft tissue.”®

Utilization of plants as traditional medicine is currently
increasing. Plants are materials that are often used because
they have the ability to replace synthetic materials. One of
the ingredients that potentially has medicine is mangosteen
pericarp. Mangosteen pericarp contains several compounds
which according to the literature have pharmacological
activities such as anti-inflammatory, antihistamine,
antibacterial, antifungal, even for HIV therapy.’

Phytochemical screening shows that mangosteen
pericarp extracts contains saponins, tannins, polyphenols,
flavonoids, alkaloids, and xanthones. Saponin is active
substances that can increase membrane permeability so
resulting cell hemolysis. If saponin interact with bacterial
cells, then the bacteria will be damaged or lysis. Flavonoid
is a group of phenol compounds that have a tendency to bind
to proteins, thus disrupting metabolic processes. Tannins
in low concentrations are able to inhibit bacterial growth,
while at high concentrations are able to act as antibacterial
by coagulating or agglomerating bacterial protoplasms to
form stable bonds with bacterial proteins.'® Xanthones in
mangosteen pericarp have active components that have
pharmacological effects such as analgesics, antitumor, anti-
inflammatory, hypo-allergenic, antifungal, antioxidant, as
well as having antibacterial activity that have been tested
on S. aureus, E. coli, Shigella dysentriae, and recent studies
show effectiveness Antibacterial in Flavobacterium and
Enterobacter.-'>1

To date, there has been no study on the antibacterial
potency of mangosteen pericarp extracts against
Fusobacterium nucleatum which is one of the pathogenic
bacteria in the root canal. The purpose of this study was to
determine the antibacterial potency of mangosteen pericarp
extracts (Garcinia mangostana L.) in inhibiting and killing
the bacterium Fusobacterium nucleatum.

MATERIALS AND METHODS

This type of study was laboratory experimental with post test
only control group design. Bacteria used were stock bacteria
Fusobacterium nucleatum ATCC 25586. Bacteria were
cultured in Tryptone Soya Broth (TSB) media. The turbidity
of the bacterial suspension Fusobacterium nucleatum is
likened to the 0.5 Standard McFarland.

Mangosteen pericarp powder used in this study
came from Balai Materia Medika, Batu, East Java. Dry
mangosteen pericarp powder is then macerated. Mangosteen
pericarp powder of 1 kg was inserted into the extractor
and 96% ethanol solvent was added with a ratio of 1: 2
mangosteen pericarp powder. Stirring using a stirrer / shaker
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for 2 x 24 hours. Then filtering was performed thus a clear
red transparent filtrate is obtained. After that, the filtrate was
evaporated using a rotary evaporator with a temperature of
60° C until all the alcohol was separated and the obtained
crude mangosteen pericarp extracts was brown and thick.

Mangosteen pericarp extracts material was taken as
much as 100 pl each and then put into a microtiter plate with
a bacterial suspension that has been prepared in advance of
100 pl with a ratio of 1: 1. Then incubated at 37 ° C for 24
hours. Determination of inhibitory concentration and kill
concentration was conducted by counting the number of
colonies in each concentration using Drop Plate method.
From each tube 50ul was taken, then dropped on TSA
media. Then incubated at 37 © C for 24 hours. The number
of bacterial colonies was calculated and expressed in units
of colony forming unit (CFU) / ml liquid (suspension).

After calculating the number of colonies, data
processing and analysis was conducted by using SPSS with
Kolmogorov-Smirnov test. After that the homogeneity was
tested by Levenes Test. Homogeneity data that has been
tested then performed nonparametric Kruskal Wallis and
Mann Whitney Test . Non-parametric tests were conducted to
see the significance of differences in the number of bacterial
colonies between study groups.

RESULTS

Based on the results of study on the antibacterial power of
mangosteen pericarp extracts against bacteria Fusobacterium
nucleatum obtained data as in the following figure.

<

Figure 1. A. Growth in positive controls; B. growth at 0.78%
concentration.

In petri dishes containing mangosteen pericarp extracts
with 1.56%, 1.365%, 1.17%, and 0.975% concentration
there was no growth of colonies Fusobacterium nucleatum.
Colony growth was found at 0.78% mangosteen pericarp
extracts concentration and positive control.

Table 1. Study Result Data

Concentration Average number of  Average number
Group colonies (CFU/ml) of colonies (%)
1.56 % 5 0 0

1.365 % 5 0 0

1.17 % 5 0 0

0.975 % 5 0 0

0.78 % 5 3.04x 10" 9.62
Control (+) 5 3.16 x 10" 100
Control (-) 5 0 0
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Based on the data obtained KHM at 0.78% concentration,
because the bacterial growth rate of less than 10% is 9.62%,
while at 0.975% concentration bacterial growth was not
found, so that 0.975% was MBC.

To find out normality in each group test was carried
out Kolmogorov Smirnov test. The test results showed
that at 0.78% concentration, p = 0.974 (p> 0.05) and
positive controls p = 1,000 (p> 0.05). This shows that
the concentration group is normally distributed. Then
the homogeneity test was performed with Levene’s test
and p = 0.017 (p <0.05) which means that the data is not
homogeneous. To find out the difference between group
Kruskal Wallis test and the results seen in the table below.

Table 2. Test Results Kruskal-Wallis

Concentration
Concentration 0.975 %
Concentration 0.78 %

Significance

0.002

Positive control

From the table above was obtained the value of P =
0.002 (P <0.05). This shows that there were significant
differences in cleanliness of root canal wall 0.975%, 0.78%
concentration and positive control. Then to find out which
groups are different the test is performed Mann-Whitney.
The Test results Mann-Whitney seen in the table below.

Table 3. Test Results Mann-Whitney
Concentration Concentration

0.975% 0.78%
Concentration
0.975% ) 0.005
Concentration
0.78% 0.005 -
Positive Control 0.005 0.009

From the non-parametric Mann Whitney U test results
showed that the significance between the concentration of
0.975% and 0.78% of 0.005 (p <0.05), 0.78% concentration
and positive control of 0.009 (p <0.05), and 0.975%
concentration and positive control of 0.005 (p <0.05).
The size of the Mann Whitney U test was p <0.05 which
means that there were significant differences between each
concentration group.

DISCUSSION

This study was conducted to determine the antibacterial
potency of mangosteen pericarp extracts against
Fusobacterium nucleatum. The antibacterial potency
of mangosteen pericarp extracts against the bacteria
Fusobacterium nucleatum was measured by observing the
Minimum Inhibitory Concentration (MIC) and Minimum
Bactericidal Concentration (MBC). In this research, the
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antibacterial sensitivity test used the colony count method
with drop plate technique. This is based on the consideration
of the mangosteen pericarp extracts that is murky and dark
so it is difficult if done by the dilution method. This method
is used because it can show quantitative results that show the
concentration of antibacterial needed to kill bacteria.

Preliminary study was conducted to find the range of
minimum inhibitory concentration (MIC) and minimum
bactericidal concentration (MBC) of mangosteen pericarp
extracts against the bacterium Fusobacterium nucleatum.
Series dilution was carried out (serial dilution) ranging from
100% to 0.78%. From preliminary study it is known that
the MIC and MBC are located between 1.56% and 0.78%
concentration. Further study is conducted to determine the
MIC and MBC among these concentrations.

The study result showed that at 1.56%, 1.365%, 1.17%
and 0.975% concentration was no found bacterial growth
(sterile) in the media, while at 0.78% concentration the
growth of bacterial colonies Fusobacterium nucleatum
that could inhibit more than 90 % of bacteria compared
with positive control. The amount of mangosteen pericarp
extracts used at 1.56%, 1.365%, 1.17% and 0.975%
concentration was higher than 0.78% concentration. The
difference in the amount of extracts given also causes a
difference in the amount of active substances contained
in the mangosteen pericarp extracts. The difference in
the amount of active substances contained in pericarp
extracts affects the ability of mangosteen pericarp extracts
to inhibit the physiological activity of the bacterial cells
Fusobacterium nucleatum. Therefore, the number of
bacterial cell colonies that died at 0.78% concentration
was less than at 1.56%, 1.365%, 1.17% and 0.975%
concentration. Based on the results of the study showed the
antibacterial potency of mangosteen pericarp extracts against
the growth of bacteria is Fusobacterium nucleatum directly
proportional to the increased concentration of mangosteen
pericarp extracts. This is relevant with the theory that the
higher the concentration of mangosteen pericarp extract,
the greater the damage to bacterial cells. Damage caused
by the antibacterial ingredients of mangosteen pericarp
extracts cannot be followed by repair of the bacterial cells
themselves, so the bacteria will lysis and the number of
colonies is reduced.'*From these results, the concentration
of 0.78% is the Minimum Inhibitory Concentration
(MIC) and the concentration of 0.975% is the Minimum
Bactericidal Concentration (MBC) of mangosteen pericarp
extracts against Fusobacterium nucleatum.

The mechanism of mangosteen pericarp extracts in
inhibiting and killing inhibit Fusobacterium nucleatum is
related to the activity of active components of mangosteen
pericarp extracts which works to cell DNA synthesis,
energy metabolism, and permeability function of the plasma
membrane. Flavonoids inhibit the action of restriction
endonuclease enzymes, so that transcription does not
occur in RNA and this results in bacterial cell division not
due to protein system disruption.* Flavonoids also cause
changes in cell membrane permeability and interfere with
cell metabolism by inhibiting the electron transport chain.
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The antibacterial activity of xanthones and saponins is
not much different from flavonoids, which form complex
compounds against extracellular proteins that interfere
with cell membrane integrity. The antibacterial agent of
the other active ingredient of mangosteen pericarp extracts,
namely tannins penetrate into cells and react with bacterial
membrane proteins. Tannin bonds with cell membranes cause
damage to the cytoplasmic membrane which can ultimately
inhibit and kill the bacteria Fusobacterium nucleatum. From
the results of the study it can be concluded that the extract
of mangosteen pericarp (Garcinia mangostana L.) has an
antibacterial power against Fusobacterium nucleatum which
can inhibit bacterial growth at 0.78% concentration and kill
at 0.975% concentration.
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