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ABSTRACT

Introduction: Mangosteen (Garcinia Mangostana L.) peel extract has widely used in the pharmaceutical
field due to its anticancer, anti-inflammatory, antibacterial, and immunity boost properties. It had been
proofed to be able to prevent and reduce the amount of plaque and cure gingivitis. This study was aimed
to compare mangosteen peel extract at the concentration of 12.5 and 25% on the mouse gingival inflam-
mation healing process. Methods: This study was a true experimental laboratory study. The subjects
consisted of 28 mice divided into four groups, which were negative control (Aquadest) group; positive
control (0.2% of Chlorhexidine) group; 12.5% Group of mangosteen peel extract group; and 25% respec-
tively. Examination of the inflammatory healing process was observed every 2 hours during 6 hours, and
the inflammatory measurements of mouse gingival performed by using calipers. Data obtained was an-
alyzed with the one-way ANOVA test (a=0.05) and the Tukey’s range test. Results: The results from the
one-way ANOVA test and the Tukey’s range test found that there was a significant difference on the in-
flammation size between the group with 12.5% of mangosteen peel extract and the group with aquadest
and 0.2% of chlorhexidine. Meanwhile, the mice group with 12.5% of mangosteen peel extract and group
with 25% of mangosteen peel extract did not show a significant difference in inflammatory size decrease.
Conclusion: The mangosteen peel extract at the concentration of 12.5% was showing the highest anti-in-
flammatory potentials since the first measurement on the second hour after treatment.
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INTRODUCTION in the shape, colour, texture, and soreness in the

gingiva.'"?

Gingivitis is a periodontal inflammation disease
caused by bacterial infection as a result of the poor
oral hygiene. Gingivitis characterized by changes

Indonesia Dental Association (PDGI) had
stated that the prevalence of gingivitis worldwide
was in the rate of 75-90%.%%> While in Indonesia
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gingivitis was ranked the second most common oral
disease, reaching the rate of 96.58%. The Basic
Health Research (RISKESDAS) in 2007 had mentioned
that periodontal disease in West Java was the fifth
largest throughout Indonesia, which was in the
rate of 25.3%.> Patients who have gingivitis often
complains clinical signs such as bleeding gingiva or
bleeding after brushing or flossing. Various things
can cause this symptom. Plaque and calculus
accumulated on the tooth surface is the most
common cause. If not treated immediately will
dislodge the gingival tissues attachment to the
tooth surface and formed periodontal pockets, and
also will be able to damage the tooth’s supporting
bone.®

One way to treat gingivitis is by using of
herbal extracts, such as the mangosteen (Garcinia
Mangostana L.) peel extract, due to its main
compound called xanthone. Xanthone compounds
contained the a-mangostin and the y-mangostin
which has antibacterial and anti-inflammatory
properties. Xanthone plays an important role in
the cessation of inflammation by inhibiting the
production of cyclooxygenase (COX) enzymes that
are responsible for formation of the inflammation.?

The results of the research conducted by
Yulia’ in 2013 stated that the mangosteen peel
extract contains xanthone compounds that have
been proven to have anti-inflammatory activity and
very high antioxidant activity. The pathogenesis
of inflammation occurred due to an increase in
inflammatory cells that played an important role
in the process of phagocytosis and stimulated free
radical release. Antiinflammation and antioxidants
played an important role in converting the active
free radicals to decrease the reactivity and
shortening the inflammatory phase into the healing
phase.”

The study conducted by Arini et al.® on the
effectiveness of gargling with stewed mangosteen
peel extract discovered that in the concentration of
12.5%, stewed mangosteen peel extract was able to
decrease the amount of plaque on the tooth surface,
prevented the plaque accumulation, and cured
mild gingivitis. Chlorhexidine 0.2% as a comparator
contains 0.2% of chlorhexidine gluconate, had
proven to be antiplaque that was able to treat
gingivitis and prevented periodontal abnormalities.
The inflammatory measurements were performed
at the second, fourth, and sixth hours because the

induction of carrageenan to caused edema last for
six hours and gradually diminished within 24 hours.®
This study was aimed to compare mangosteen peel
extract at the concentration of 12.5 and 25% on the
mouse gingival inflammation healing process.

METHODS

This research was a true experimental laboratory
with completely randomized design and analyzed
by using the one-way ANOVA method and by Tukey’s
range test. The experimental animals were adapted
for seven days in Pharmacology Laboratory of the
Faculty of Medicine Universitas Padjadjaran at
Hasan Sadikin Hospital, Bandung, Indonesia.

As much as twenty-eight Wistar rats were
grouped randomly into four treatment groups, with
each group consisted of 7 rats. The anaesthesia
was performed by using a ketamine injected with
a dose of 0.3 ml into the rat’s thighs. After the rat
anaesthetized, as much as 0.5ml of carrageenan
0.1% was injected into the rat’s gingiva to
formed inflammation then waited for 3 hours for
maximum inflammation. The 1st group was applied
with Aquadest; the 2nd group was applied with
Chlorhexidine 0.2%; the 3rd group was applied
12.5% of mangosteen peel extract; and the 4th
group was applied with 25% of mangosteen peel
extract. The longest inflammatory diameter (in
mm) of all groups was measured by using the
calipers at the second, fourth, and the sixth hour.

RESULTS

The results of the inflammation measurement
were presented in Table 1, showed a very rapid
healing process on the groups of mice given the
12.5% and 25% of mangosteen peel extract, whilst
the negative control group given aquadest and
the positive control given 0.2% of chlorhexidine
did not show a significant healing process. Figure
1 showed the average time of decreasing size of
gingival inflammation diameter in each treatment
group calculated every two hours.

Before the data were analyzed using
one-way ANOVA test, the data was tested using
homogeneity test of variance. The results of the
homogeneity test were 0.415, which categorized
as a non-homogeneity data. Afterwards, the data
were analyzed by using one-way ANOVA test.
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Table 1. The average of the inflammation diameters of each group on the 2", 4", and the 6" hour

Inflammatory diameters after the

Inflammatory diameters after given the

Group injection of carrageenans (in mm) anti-inflammatory (in mm)
X, The 2" hour The 4 hour The 6% hour
G(-) 0.34 0.38 0.46 0.50
G (+) 0.34 0.39 0.35 0.32
12.5% of mangosteen peel extract group 0.35 0.25 0.23 0.17
25% of mangosteen peel extract group 0.38 0.30 0.24 0.16
Notes:
G(-) : given Aquadest as negative control group
G (+) : given 0.2% of Chlorhexidine as positive control group

12.5% of mangosteen peel extract group
25% of mangosteen peel extract group

06

: given 12.5% of mangosteen peel extract
: given 25% of mangosteen peel extract

05

04

B AQUADEST

03

m0.2% OF CHLORHEXIDINE

0.2

01

Inflammation measure (mm)

12.5% OF MANGOSTEEM
PEEL EXTRACT

W 25% OF MANGOSTEEN PEEL
EXTRACT

THE ZMDHOUR THE 4TH HOWR THE 6TH HOUR

The treatment hour

Figure 1. The average of the inflammation measure of each treatment group

The results of the one-way ANOVA test
with a significance level a = 0.05 with the null
hypothesis: there was no effect of mangosteen
peel extract application on the inflammatory
size of all treatment groups, and the alternative
hypothesis: there was an effect of mangosteen
peel extract application on the inflammatory
size of at least one pair of treatment groups. The
results of statistical analysis give the following
results as presented in Table 2.

Table 2 showed that the p-value =
0.000 (p < 0.05) which means that there was a
significant difference in the inflammatory size
of at least one pair of treatment groups. The
results of the one-way ANOVA test showed an
overall difference between treatment groups,
to determine the specific groups differed, the
post hoc test using the Tukey’s range test was
done to confirm where the differences occurred
between groups, which presented in Table 3.
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The result of the Tukey’s range test on
the measurement after 2 hours showed a very
significant difference between the control group
with the group of 12.5% of mangosteen peel extract
application; a significant difference between the
control group with the group of 25% of mangosteen
peel extract application; and no difference
between the two treatment groups (12.5%
and 25% of mangosteen peel extract applied).

The result of the Tukey’s range test on
the measurement after 4 hours showed a very
significant difference between the negative
control group (Aquadest applied) with the
positive control group (0.2% of Chlorhexidine
applied) and the treatment groups; a significant
difference between the positive control
group with the treatment groups; and no
difference between the two treatment groups.

The result of the Tukey’s range test on
the measurement after 6 hours showed a very
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Table 2. The one-way ANOVA test results on the 2" hour

Group Average value + Standard deviation
Aquadest 0.38 + 0.0191

0.2% of chlorhexidine 0.39 + 0.046

12.5% of mangosteen peel extract  0.25 + 0.015

25% of mangosteen peel extract 0.30 + 0.044

p-value 0.000

Table 3. The Tukey’s range test results

The 2"-hour measurement The 4™-hour measurement The 6™-hour measurement

25% of
12.5% of 25% of 12.5% of 25% of 12.5% of
mangosteen
A C mangosteen mangosteen A C mangosteen  mangosteen A C mangosteen peel

peel extract peel extract

peel extract

peel extract

peel extract
extract

Ns e

12.5% of
mangosteen
peel extract
25% of
mangosteen

peel extract

A : Aquadest
C : 0.2% of Chlorhexidine

12.5% of mangosteen peel extract
25% of mangosteen peel extract
* : Significant (< 0.05)

** : Very significant (0.00)

significant difference between the negative and
positive control group, and also between the
positive control and treatment groups; and no
difference between the two treatment groups.

DISCUSSION

This research was conducted on Wistar rat’s
inflamed gingiva applied with 12.5% and 25% of
mangosteen peel extract. At the measurement in
the second, fourth, and the sixth hour, there were
a very significant difference with the positive
control group (0.2% of chlorhexidine applied)
and negative control group (aquadest applied),
whereas no significant difference was found
between the two treatment groups (12.5% and
25% of mangosteen peel extract applied). Based
on the results above, can be concluded that the

0.000

0.000
Ns

: 12.5% of mangosteen peel extract
: 25% of mangosteen peel extract

mangosteen peel extract at the concentration of
12.5% was showing the highest anti-inflammatory
potentials during the observation in the second,
fourth, and the sixth hour.

This result was consistent with the research
conducted by Arini et al.? on the effectiveness
of gargling with stewed mangosteen peel
extract after oral physiotherapy on the gingivitis
treatment. From all samples of the treatment
group (gargling with stewed mangosteen extract)
showed that 14 samples (87.5%) were experiencing
the full recovery in their gingiva and 2 samples
(12.5%) were experiencing a severity decrease
of gingivitis from moderate to the mild category.
Active components contained in the mangosteen
peel a-mangostin, B-mangostin, and methoxy-8-
mangostin, which were proven efficacious in the
gingivitis treatment.®
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On the mangosteen peel contained xanthone
substances consisted of the main compounds,
namely a-mangostin and y-mangostin, which
proven of having an antioxidant, antibacterial,
and anti-inflammatory effect.''? In addition
to xanthone, mangosteen peel also contained
tannins and catechins. Tannin is known for having
anti-inflammatory, astringent, antidiarrheal,
diuretic, and antiseptic properties. Catechin
which belongs to the flavonoid group also has
anti-inflammatory effect.'® Xanthone suppresses
the inflammation processes by inhibiting the
cyclooxygenase and lipoxygenase enzymes. The
inhibition of cyclooxygenase and lipoxygenase
enzymes resulting in the release of prostaglandins,
prostacyclins, thromboxanes, and leukotrienes
that are also suppressing the inflammation
processes, marked by a decrease in the number
of inflammatory cells. Other compounds in the
mangosteen peel that has an anti-inflammatory
effect are catechin which belongs to the flavonoid
group. The mechanism of flavonoids in suppressing
the inflammatory process is by inhibiting the
release of arachidonic acid, the secretion of
lysosomal enzymes from neutrophil cells and
endothelial cells, and inhibits the exudation phase
of the inflammation process.

Flavonoids inhibit the release
of cyclooxygenase enzyme irreversibly
(prostaglandin synthetase), which catalyzes the
converting of arachidonic acid into endoperoxide
compounds, which will decrease the formation
of prostaglandins and suppress the inflammatory
process. Suppression of the inflammation process
resulting in a decreasing number of the neutrophil
cells. Thus, the mangosteen peel extract is proven
to be effective for the gingival inflammation
treatment.™ As inflammation entering the healing
phase, the fibroblasts will migrate immediately
into the lesions, proliferate, and produce collagen
matrices to repair damaged tissues. Fibroblasts
are the cellular elements that are commonly found
in the lesions healing phase and the tissue repair.'

CONCLUSION
The mangosteen peel extract at the concentration
of 12.5% was showing the highest anti-inflamma-

tory potentials since the first measurement on the
second hour after treatment.
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