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Periodontitis therapy originating from local natural resources is still lacking so it
needs to be researched and developed, one of the natural resources from Soppeng Regency in
South Sulawesi, Indonesia is the purple miana leaf. It has not been reported before about the
effect of purple miana leaf extract on periodontitis related to IL-10 mRNA expression. This
study aims to determine the effect of purple miana leaf extract on IL-10 mRNA expression in rat
induced by Aggregatibacter actinomycetemcomitans. Rats were divided into three groups, purple
miana leaf extract (PMLE), negative control (aquades), antibiotic (levofloxacin nine mg/kg body
weight) as positive control. Rat blood was drawn before (H1) and after induction of 3x108 cfu/
ml Aggregatibacter actinomycetemcomitans in the gingival sulcus of the mandibular anterior
teeth/after periodontitis (H8) and seven days after intervention (H15). IL 10 mRNA expression
was measured by Real-time PCR. The results obtained are processed using SPSS. There were
no significant differences in H1-H8 in all groups. IL-10 mRNA expression on H8-H15 has a
different pattern between PMLE, negative control and positive control. In the negative control,
there was a decrease in IL-10 mRNA expression in H8-H15. In PMLE and positive control, an
increase in IL-10 mRNA expression. The treatment of purple miana leaf extract in rat induced
with Aggregatibacter actinomycetemcomitans significantly had the same effect as levofloxacin
on IL-10 mRNA expression.
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Periodontal disease is an inflammatory
disease of the tooth-supporting tissues lead
to progressive destruction of the periodontal
ligament and alveolar bone, and causes pocket
formation, gingival recession, or both,' are complex
bacteria-induced infections characterised by an
inflammatory host response to plaque microbiota
and their by products,? is known to influence the
systemic condition in various ways and the bacteria

and their products such as lipopolysaccharides
may spread from the periodontal lesion via the
systemic circulation to affect distant organs.’
Periodontal disease is a significant global public
health concern and is probably the most common
chronic infectious disease of humans.*
Aggregatibacter actinomycetemcomitans
is a gram-negative bacterium cocobacillus that can
participate in periodontitis (periodontopathogen)**
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and contribute to destruction the alveolar bone
supporting the teeth by triggering the host
immune response.'® Elucidation of the virulence
in A.actinomycetemcomitans is especially difficult
because of this bacterium’s pathogenicity being
multifaceted, including both microbial and host
factors and the inability to clearly define the disease
state of many forms of destructive periodontal
disease.’

Periodontal disease involves a natural
and adaptive immune system.!' The pathogenic
mechanism that regulates periodontal disease is
complex and results from a disturbance of the
balance between various Th cells and their effector
cytokines.'? Thl cells produce mainly IL-18, IL-2,
IL-12, IFN-y and TNF-a which induce the cellular
immune response, Th2 cells produce mainly IL-
4,-5,-6,-10, dan -13 which induce the humoral
immune response, Th17 cells produces mainly IL-
17 which promotes rapid recruitment of neutrophils
and is involved in an initial inflammatory response
against pathogens and in injury."* The host
response against A.actinomycetemcomitans in
periodontitis is characterized by the production of
pro-inflammatory cytokines such as IL-18 and IL-8
by gingival epithelial cells.'

Natural products are one of the most
popular sources of complementary and alternative
medicine for treating inflammatory and immune
disorders.' One of the most commonly used
medicinal plants for treatment is purple miana
leaves. Research on the efficacy of miana leaves
has been carried out by Syamsuri (2018) showing
miana leaf extract at a dose of 510 mg/kgbw can
significantly reduce TLR 4 expression in Balb/c
mice induced with Salmonella thypi. The effects
of the Miana Leaf Extract are the same as those of
the levofloxacin group.'

Purple Miana leaves as a natural resource
will be investigated in this study whether it has the
ability of anti-inflammatory effects related to the
expression of IL-10 mRNA in rat with periodontitis
induced by A.actinomycetemcomitans.

MATERIALS AND METHOD

Settings and Design

This study was conducted at the Laboratory
of Molecular Biology and Immunology, Faculty
of Medicine, Hasanuddin University, Makassar,
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South Sulawesi, Indonesia. This was a laboratory
experimental study of wistar rat animal model with
a simple randomized design.

Wistar Rat

Male wistar rats (200-300 grams) were
obtained from the Laboratory of Molecular Biology
and Immunology, Faculty of Medicine, Hasanuddin
University, Makassar, South Sulawesi, Indonesia.
They were kept under both 12-h light and 12-h
dark periods. Fed and drink sufficiently for fifteen
days. They were divided into three groups (n=five/
group) based on the intervention; PMLE, negative
control (aquades), positive control (antibiotic). Rats
were anesthetized with ketamine HCL 80 mg/kg bw
(0,22 ml injection of thigh muscle). Blood samples
were taken three times, before the induction of
A.actinomycetemcomitans (H1), seven days after
the induction of A.actinomycetemcomitans in the
gingival sulcus of the anterior teeth of mandibular
rat had been diagnosed with periodontitis (H8), and
seven days after the intervention (H15).

Purple Miana Leaf Extract (PMLE)

Purple miana leaves were taken from
Soppeng district, South Sulawesi, Indonesia and
extraction was carried out at the Phytochemical
Laboratory, Faculty of Pharmacy, Hasanuddin
University, Makassar, Indonesia. Purple miana leaf
powder macerated with 96% alcohol for 72 hours.
The PMLE dose used in this study was 510 mg /
kg, dissolved with aquadest 15 w/ v.15
A.actinomycetemcomitans Preparation

A.actinomycetemcomitans bacteria was
from the Laboratory of Molecular Biology and
Immunology, Faculty of Medicine, Hasanuddin
University, Makassar, Indonesia. The amount was
3x108 cfu/ml (Mc Farland Standard).

Nucleic Acid Extraction

The sample volume of about 100 pg/ul
blood was fed into 900 pul of L6 solution consisting
of 120 g of Guanidium thyocyanate (GuSCN) in
100 ml of 0.1 M Tris HCI, PH 6.4, 22 ml 0.2 M
Ethylene Diamine Tetra Acetate (EDTA) pH 8.0
and 2.6g Triton X-100 (Packard, Instrumens)
with a final concentration of 50mM Tris HCI, 5
M GuSCN, 20 mM EDTA, 0.1% Triton X-100.
Next played at 12,000 rpm. The sediment added a
20 pl diatom suspension consisting of 50 ml H20
and 500 pl 32% (w/v) “Celite” (Jansen Chimica,
Beerse, Belgium, 10,846.79), then vortex and
centrifuge in a 1.5 ml eppendorf tube at 12,000
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rpm for 15 min. The supernatant was removed
and the sediment was washed with a solution of
“L2” consisting of 120 g of GuSCN in 100 ml of
0.1 M Tris HCI, pH 6.4 by adding 1 ml of the “L2”
solution. Then vortex and centrifuged at 12,000
rpm for 15 min, then washing repeated 2 times
using “L2” solution, followed by washing with
1 ml of 70% ethanol twice and 1 ml of acetone.
The result was then heated in a water bath at
temperature of 56 ° C for 10 min and added 60
pl of “TE’ solution comprising 1 mM EDTA in 10
mM Tris HCL PH 8.0, Then vortex and centrifuge
followed at 12,000 rpm for 30 s, then incubate in
the oven for 10 min at temperature 56 © C. Then
performed vortex and centrifuge again for 30 sec
at a speed of 12,000 rpm and taken supernatant.
The supernatant of this process will be obtained by
nucleotide extraction and stored at -80 © C before
PCR analysis.'
Real Time Polymerase Chain Reaction
Quantitative Real-time PCR analysis total
RNA was extracted from blood using L6 buffer
according to the Boom methods, RNA quality
and concentration were detected by Nano Drop
2000 (Thermo Scientific Wilmington, DE, U.S.A.).
In a reaction volume of 20 pL using M-MLV
reverse transcriptase, 2 ug RNA was then reverse
transcribed to cDNA using a RT-PCR kit. The
mRNA level of the target gene was quantified by
real-time PCR using a SYBR® Premixed E x Taq
kit on a CFX Connect system, Biorad Laboratories,
Real Time PCR 96 well 0.1 ml, USA. The standard
PCR conditions were as follows: 95°C (10 min), 40
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cycles of 95°C (15 s) and 60°C (1 min), followed by
astandard denaturation curve. The primer pair IL-10
For: TGCCAAGCCTTGTCAGAAATGATCAAG
and IL-10 Rev: GTATCCAGAGGGTCTTCAG
CTTCTCTC. Housekeeping gene: b-Actin
For: AGAAGAGCTATGAGCTGCCTGACG
and b-Actin Rev: CTTCTGCATCCTGTCAG
CGATGC '¢2',
Statistical Analysis

All groups of data are normally distributed
with significant value 0f 0.027-0.200 (Kolmogorov-
Smirnov test) and 0.023-0.842 (Shapiro Wilk test).
Repeat Anova was used to test the mean difference
on mRNA expression of IL-10 between H1, H8 and
H15 in each group. All Statistics were performed
on IBM SPSS version 25 statistical software.

RESULTS

This study showed no significant difference
in IL-10 mRNA expression in H1-HS for all groups
with p> 0.05. Differences in mRNA expression of
IL-10 in H8-H15 had a different pattern between
PMLE, negative control and the positive control
group (figure 1). In the negative control, there was
a decrease in IL-10 mRNA expression from H8
to H15 with significance level of p = 0.32, mean
difference 19.47 and CI95% -25.54 — 64.48. In
the PMLE and the positive control group, there
was an increase in IL-10 mRNA expression with
mean difference in positive values (figure 1).

In the positive control group, there was an
insignificant increase in IL-10 mRNA expression

—— PMLE
—=— Negative control
Positive control

H1 H8 H15

Fig. 1. Trend IL-10 mRNA Expression for PLME, negative control and positive control in H1, H8 and H15
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Table 1. Differences Analysis of mRNA expression of IL-10 Rats between before (H1) and seventh
Day after (H8) A.actinomycetemcomitans induction and Seventh Day After Intervention (H15)

H1 H8 Mean Difference P* H15 Mean Difference P*

Group Mean+SD Mean+SD (95%CI) Mean+SD (95%CI)

PLME 11.23+0.81  8.43+0.61  -28.50(-108.96) 0.40 11.19+0.33 15.53(-31.49) 0.44
-(51.96) -(62.56)

Negative  11.15+0.78  8.48+0.77  -28.61(-109.02) 0.40 6.52+0.47 19.47(-25.54) 0.32

control -(51.80) -(64.47)

Positive  12.00+0.778  8.54+0.57  -27.94(-108.69) 0.41 13.18+0.55 13.96(-33.88) 0.49

control -(52.81) -(61.80)

P* = paired t test, PMLE = Purple Miana Leaves Extract, H1= before Aa induction, H8 = seventh day after Aa induction, H15 =
seventh day after intervention, not significantly different if p>0.05 and significantly different if p<0.05

with significance level of p=0.49, mean difference
13.96 (CI95% (- 33.88) — (61.80)), had greater
increase than the PLME group with mean difference
15.53,p=0.44(CI95% (- 31.49) — (62.56)), whereas
in the negative group experienced a decrease in IL
10 mRNA expression with a significance level of p
=0.32, mean difference of 19.47 (CI95% (- 25.54)
—(64.47)) (Table 1).

DISCUSSION

Decreased expression of IL-10
mRNA on H-1 to H-8 occurred in all groups.
A.actinomycetemcomitans has virulence factors,
namely cytolethal distending toxin (cdtABC),
leukotoxins and lipopolysaccharides (LPS) which
can modulate the host immune response and play
a role in periodontal disease. CdtA and CdtC
interact with the host membrane and facilitate
CdtB entry into the cell. After CdtB enters the
cell, it is transported into the nucleus by an active
process that requires amino acid residues in its N
terminus. In the nucleus, CdtB causes DNA damage
through its DNAse activity and causes induction
of apoptosis. In human gingival fibroblast, Aa
Cdt is able to stimulate the production of receptor
activator of nuclear factor-KB ligand which
is involved in pathological bone resorption,
characteristic of localized aggressive periodontitis.
Leukotoxin producing pores in the target cell by
membranolytic activity thus causing osmolysis
(water influx into cells) and can cause necrosis
and apoptosis. Lipopolysaccharides (LPS) has
abroad spectrum of immunological and endotoxic
activities, stimulates macrophages to produce

interleukin la, 18, tumor necrosis factor, mRNA
and protein involved in tissue inflammation, bone
resorption and a potent inhibitor of fibroblast
proliferation.**%

At H-15, the PMLE group showed an
increase in IL-10 mRNA expression the same
as in the positive control group. PMLE group
dose 510 mg/ kg BW showed IL-10 mRNA
expression of 11,199 ng/ml, positive control group
(levofloxacin) dose 500 mg / kg BW showed IL-
10 mRNA expression of 13.18 ng / mL, whereas
the negative control group showed decreased
IL-10 mRNA expression (6.52 ng / ml) (Figure
1). Miana is an immunomodulator to enhance
immunity (immunostimulant)®® and functions
as a complementary and alternative medicine
(CAM) in enhancing immunity or modulating
the immune response to pathogens or regulating
T-Cells.”* Miana leaves as one of the medicinal
plants has been used empirically. Previous studies
have shown that Miana contains active substances
such as alkaloids, saponins, steroids, tannins,
triterpenoids and polyphenols which have the
potential to be immunomodulators.15 A natural
substance containing flavonoids can significantly
affect the functioning of the immune system &
inflammatory cells.”> Immunomodulatory activity is
determined by knowing the ability of plant extracts
to induce NO (nitric oxide), cytokine production
and activated mitogen protein kinase fosforilase
(MAPK)*

Herbs can enhance immunity by changing
the balance between inflammatory and anti-
inflammatory cytokines and modifying the level
and quality of the immune response to T cells,
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B cells and cytokines.” Administering of PMLE
had an effect on the expression of IL 10 mRNA
and subsequently affecting host immunity (rats).
IL-10 is an important anti-inflammatory cytokine
and polymorphisms of IL-10 gene promoter were
involved in the development of periodontal disease,
the specific genotypes with low IL-10 expression
may aggravate the inflammatory response and
cause the overgrowth of gingival.”’*° IL-10 plays
arole in suppressing the work of proinflammatory
cytokines , inhibits the process of phagocytosis and
microbial killing through the production of reactive
oxygen species (ROS) and nitrogen intermediates.
With decreasing IL-10 levels, the activity of
proinflammatory cytokines will increase because
they are not suppressed by anti-inflammatory
cytokines.’!

Immunostimulant stimulation therapy
from purple miana leaf extract may be the latest
approach for alternative treatment in cases of
periodontitis without side effects, given the long-
term use of antibiotics has been known to have side
effects that can affect the state of patients infected
with periodontitis. The nutrient content contained
in purple miana leaf extract can induce increased
expression of IL-10 mRNA may be able to act as
an anti-inflammatory herbal medicine.*

CONCLUSION

PMLE with dosage 510 mg/kg body
weight in rats induced by Aggregatibacter
actinomycetemcomitans showed a similar value
to positive control on IL-10 mRNA expression.
This study represent that PMLE could be a
pledging alternative medicine in patients with
Aggregatibacter actinomycetemcomitans infection,
especially in the case of periodontitis.
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