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Received: E2 November 07, 2019 Background: Pulpitis is a dental pulp tissue inflammation usually caused by
Published: 2 November 18, 2019 bacteria invasion that stimulates the release of inflammation mediators. TNF-a is the

most common acute inflammation mediator. The increase of TNF-a level causes systemic

reaction. Recently, the usage of plants as medication has been widely researched.
Citation: Janti Sudiono, Fifi Tjan. Decrease One of them is Sarang semut (Myrmecodia pendans) that contains flavonoids as anti-
of Blood TNF-a by Myrmecodia Pendans inflammation. This experimental laboratory study with pre-post treatment and control
group design was done to find out the effect of Myrmecodia pendans (M.pendans) ethanol
extract towards the blood TNF-a level in Sprague Dawley that has pulpitis by 0,01mL
Porphyromonas gingivalis induction for 48 hours.
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Methods and Material: The study subject was divided into Group I (negative

control), group II (pulpitis group), group III (pulpitis treated with M.pendans), and

Keywords: Sarang Semut (Myrmecodia group IV (pulpitis treated with Ca(OH),/positive control). Group IIl and IV divided into

Pendans); Pulpitis; Anti Inflammation; subgroups (48, 96, 168, and 336 hours). Blood TNF-a level was measured by ELISA
TNF-a; ELISA (BioLegend’s Rat TNF-a LEGEND-MAX™).

Result: One way ANOVA showed significant differences (p<0.05) between the
pulpitis group treated with Ca (OH), and M.pendans groups at day 4 (96 hours), 7 (168
hours), and 14 (336 hours). Post Hoc LSD showed significant differences between
pulpitis group with Ca (OH),and M.pendans with (p=0.001<0.005) and (p=0.019<0.005)
respectively at day 4.

Conclusion: Ethanol extract of M.pendans has anti-inflammation effect that able to
decrease blood level of inflammation mediator TNF-a after day 4. Moreover, on day 7 the
TNF-a level is lower than those of Ca(OH),. The anti-inflammation effect of M.pendans
equals to those of Ca(OH),as a commercial product of inflamed pulp tooth at day 14.

Introduction

L . . arachidonic acid [5]. The final stage of inflamed respond is to de-
Inflammation is a normal respond protective of tissue to-

ward physical traumatic, chemical injury or microbiology activ- liver the protein plasm and phagocyte into injured area for isola-
ity [1]. Inflammation divided into acute and chronic [2]. Pulpitis tion, destruction or inactivation of incoming agent, clean the debris
is inflammation of pulp tissue that commonly occurred and often and prepare tissue for wound healing process [6]. Porphyromonas
found on dental practice. Pulpitis may due to variety of factors gingivalis (Pgingivalis) is an anaerobic Gram negative bacteria that
such as bacterial invasion, trauma and iatrogenic [3,4]. Pulp in- expressed several virulent factors like fimbriae lekin-like adesina,
flammation activates variety of biological system such non spe- polysaccharide capsule, lipopolysaccharide, hemagglutinin, hemo-
cific inflamed reaction mediated by histamine, bradykinin, and lytic, vesicle membrane, and proteolytic enzymes that cause inflam-
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mation of gingiva, tissue destruction and tooth loss [7]. Lipopoly-
saccharide (LPS) is an important part of Pgingivalis that responded
by inflammatory cells that release inflammatory mediators indeed
inflamed reaction [8]. Tumor Necrosis Factor Alpha (TNF-qa) is a de-
rivative protein of monocyte that has pro inflammatory and immu-
nomodulatory effect. This type of cytokine as inflammatory medi-
ator will stimulate bone resorption, prostaglandin synthesis, and
protease production by cells such as fibroblast and osteoblast [9].
TNF-a is also a main cytokine of acute inflamed respond towards
negative Gram bacteria.

The severed infection may trigger a lot of TNF-a production
resulted in systemic reaction. Lipopolysaccharide is a potent
stimulantto TNF-asecretionbymacrophage [10]. TNF-ais suspected
as an important inflammatory mediator. Increase of TNF-a has toxic
potential effect like hypersensitivity reaction [11,12]. Indonesia has
a lot of potential herbal plants [13]. Medical world recently used
traditional medicine through the usage of medicinal plants. One of
these potential plants is Sarang semut (Myrmecodia pendans) that
used empirically as anti tumor, anti-cancer and diabetes remedies
[14]. Ethanol extract of this plant has anti inflammation [15]. The
phytochemical content of this plant like flavonoid compound,
triterpenoid/steroid and saponin [16,17]. Previous study revealed
that the flavonoid content has anti inflammation activity [17,18].
Flavonoid has role in inactivation of carcinogenic and cells
proliferation also inhibition of angiogenesis [19]. These activities
have been proven by previous studies. However there is no specific
study of this fact on hard tissue therefore the purpose of this in vivo
study is to find out the anti-inflammation effect of ethanol extract
M.pendans toward the blood TNF-« level of Sprague Dawley rats
that has molar tooth induced pulpitis by Pgingivalis. The blood
TNF-a level was measured by ELISA method.

Methods and Materials

This study was approved by the Animal Care and Use Committee
(ACUC) Veterinary Teaching Hospital, Animal Medical Faculty,
Bogor Agricultural University (No.352016 ACUC RSHP FKH-IPB).

Subjects

This in vivo pre and post experimental laboratory study with
control used subjects of male Sprague Dawley rats with the age
of 16-17 weeks and body weight of 150-350gr. The total sample
(N=27) [20] were divided in groups and subgroups by simple
random sampling (n=3). The inclusion criteria of samples are
as followed: pure origin, healthy and active, normal attitude,
no physical abnormality. The exclusion criteria of subjects are
pathologic condition of their teeth and subjects which died within
period of research.

Pulpitis Induction

Subjects (N=27) was divided by simple random sampling into
group I (negative control group, n=3), group II (pulpitis group,
n=3), group III (pulpitis treated with ethanol extract M.pendans,

n=9), group IV (pulpitis treated with Ca(OH),/positive control,
n=9). Group III and IV was divided into 3 sub groups: 96 hours,
168, 336 hours with each n=3. As the first step of this research,
pulpitis induction was done by applied intraperitoneal anesthesied
on subjects of group I, III, and IV used 65mg/kg body weight of
Ketamin (Ketalar®, Warner Lambert, Irlandia) and 7mg/kg body
weight of xylazine HCl (Rompun®, Bayer, Leverkusen, German).
The class I Black cavity was performed on occlusal surface of first
upper right molar tooth of subject used 0.01 mm round bur with
low speed for the depth as much as 0.01 mm up to the pulp chamber
roof. Isolated the working area and drop the 0.01mL suspension of
P, gingivalis (3x108/25mL CFU) into the cavity (Figure 1). Covered
the cavity for 48 hours with the glass ionomer cement (GIC) as
temporary filling (Figure 2).

Figure 1: Pulpitis induction on the class I Black cavity
of first upper right molar tooth by 0.0lmL P.gingivalis
(3x108/25mL CFU).

Figure 2: Cover the cavity by glass ionomor cement (GIC).

Pulpitis Treatment

On day 2 (48 hours), the temporary filling of group III and IV
was opened. Put the ethanol extract M.pendans and Ca(OH), on
pulpitis group treated with M.pendans (group III) and positive
control (group 1V) respectively.
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Repeated this method on day 4 (48 hours), 7 (168 hours),
and 14 (336 hours) both for pulpitis treated with M.pendans and
positive control groups. Group Il was no treated pulpitis group.

The Blood Sample Collection

Subjects were general anesthetized. The blood samples were
collected after the execution of subjects on day 2, 4, 7, 14 for 3
subjects of each group. As much as 4mL heart blood was collected
thatinjected into the tube and centrifuged 1.000rpm for 10 minutes
to filtrate the serum. Put the serum into tube and keep on -20 °C
before tested with ELISA method for the TNF-« level (Figure 3).

Figure 3: Blood serum after centrifugation.

TNF-a Level Measurement

Figure 4: Sample, reagent, ELISA kit (BioLegend’s Rat
TNF-a LEGEND-MAXT™),

The measurement of TNF-a blood sample from heart of subject
was done on Clinical Pathology Laboratory of Dharmais Hospital
using sandwich method of ELISA. First, prepare the sample and

reagent (Figure 4). The standard concentrations used in this
phase are 3.9pg/ml, 7.8pg/ml, 15.6pg/ml, 31.25pg/ml, 62.5pg/
ml, and 125pg/ml. Wash the plate as much as 4 times used wash
buffer solution that diluted with aquadest with ratio 1:19 and put
the 50pl of matrix A solution into the well to get standard. Then
put the 50pul Assay Buffer A solution into well as sample. Put 50pl
of diluted standard in to well for standard and add 50ul diluted
sample into well for sample and then lock the plate using sealer
plate to be incubated for 2 hours with vibration. Wash the plate as
much as 4 times used wash buffer and put 100pl antibody detected
solution into each well and lock the wells to be incubated for 1 hour
with vibration. Wash the plate as much as 4 times used wash buffer,
put 100pl Avidin-HRP D solution and lock the plate to be incubated
for 30 minutes with vibration (Figure 5). Add 100ul stop solution
(Figure 6). The absorbance was measured by A=450nm within 30
minutes (Figure 7).

Figure 6: Add 100ul stop solution.
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Logistics (4PL) curve fitting algorithm (Figure 8). Fit results was
obtained from the software regression formula of four parameter
logistic as followed:
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Figure 7: Measurement of the TNF- a blood level at A=450 Concentration

nm.
Figure 8: Curve-fitting software used regression formula

of Four Parameter Logistic.
Note: MSE: The Mean Square Error. (The closer to zero the

Result and Discussion

The samples that were placed within well needs to be mapping better fit); R2: This is 1 minus the ratio SS. This will equal
at the ELISA kit (Table 1). The plate of samples was measured with 1 for a good fit, and tend towards 0 for a bad fit; SS: The
the ELISA reader (A=450 nm) within 30 minutes to obtain the sl of ’_[he squares od the reswluals: (The closer to Zero the

i better fit); SYX: The standard deviation of the residuals.
absorbance value (Table 2). The results was then calculated with (The closer to zero the better fit).

computer-based curve fitting software using a Four Parameter

Table 1: Well mapping of samples at ELISA reader (A=450nm).

1 2 3 4 5 6 7 8 9 10 11 12
A BL ST4 SP2 SP6 SP10 SP14 SP18 Sp22 SP26 U U U
B BL ST4 SP2 SP6 SP10 SP14 SP18 SpP22 SP26 U U U
C ST1 STS5 SP3 SP7 SP11 SP15 SP19 SP23 SP27 U u U
D ST1 ST5 SP3 SP7 SP11 SP15 SP19 SP23 SP27 U U U
E ST2 ST6 SP4 SP8 SP12 SP16 SP20 SP24 U U ) U
F ST2 ST6 SP4 SP8 SP12 SP16 SP20 SP24 U U U U
G ST3 SP1 SP5 SP9 SP13 SP17 SP21 SP25 U U U U
H ST3 SP1 SP5 SP9 SP13 SP17 SP21 SP25 U U u U

Note: BL: Blank; ST: Standard; SP: Sample; U: Unused; ST1=3.9pg/mL ; ST2=7.8 pg/mL ; ST3=15.6pg/mL; ST4=31.25pg/mL; ST5=
62.5pg/mL ; ST6= 125pg/mL ; SP 1-3= negative control/ normal; SP 4-9= induced pulpitis without treatment ; SP 10-12= positive
control 96 hrs (H+4) ; SP 13-15= positive control 168 hrs (H+7); SP 16-18= positive control 336 hrs (H+14); SP 19-21= with extract

treatment 96 hrs (H+4); SP 22-24= with extract treatment 168 hrs (H+7); SP 25-27= with extract treatment 336 hrs (H+14).
Table 2: The distribution of TNF-a absorbance value.

1 2 3 4 5 6 7 8 9 10 11 12

0.402 0.655 0.675 0.791 0.856 1.206 1.230 0.494 0.476 0.000 0.000 0.000

0.410 0.675 0.486 0.524 0.558 0.532 0.471 0.550 0.503 0.000 0.000 0.000

0.460 0.791 0.494 0.558 0.578 0.542 0.564 0.534 0.496 0.000 0.000 0.000

0.474 0.856 0.505 0.531 0.571 0.517 0.549 0.537 0.508 0.000 0.000 0.000

0.502 1.206 0.521 0.542 0.580 0.485 0.600 0.514 0.000 0.000 0.000 0.000

0.522 1.230 0.453 0.524 0.558 0.479 0.572 0.538 0.000 0.000 0.000 0.000

0.556 0.494 0.543 0.511 0.572 0.480 0.599 0.495 0.000 0.000 0.000 0.000

T o |m|m| 9|0 |w| >

0.586 0.476 0.508 0.485 0.555 0.460 0.569 0.454 0.000 0.000 0.000 0.000
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a=0.05009
b=0.9683x
c=236600
d=1128
MSE=0.0004429
R2=0.9932
$S=0.005315
SYX=0.02578

The absorbance value was calculated by curve-fitting software
used regression formula of Four Parameter Logistic (4PL)
a—d

1
b
x=c -1
y—d

to find out the distribution of TNF-« level on day 2, 4, 7, 14
among subjects (Table 3 & Figure 9): From Table 3, it was shown

that the TNF-a blood level increase within the pulpitis group,
both Ca(OH), and M.pendans groups at day 4 and 7. At day 14 the
TNF-a blood level starting to decrease especially on M.pendans

group. Figure 9 showed the mean score of TNF-a among groups
of sample. It was shown that the level starting decrease on day
14 (336 hours). Shapiro-Wilk normality test showed the normal
distribution of data with p>0.05. The homogen test showed the
homogenous of data with p>0.05. One way ANOVA test showed the
significant differences (p<0.05) among negative control, pulpitis,
pulpitis treated by Ca(OH), or positive control, and pulpitis treated
by M.pendans on day 4 (p=0.000<0.05), day 7 (p=0.000<0.05),
and day 14 (p=0.002<0.05). Post Hoc LSD test showed significant
difference on day 4 (96 hours) between negative control, pulpitis,
and pulpitis treated by Ca (OH),, and pulpitis treated by M.pendans.
There was also significance difference between pulpitis with
pulpitis treated by Ca (OH), and pulpitis treated by M.pendans;
between pulpitis treated by Ca(OH),and M.pendans. On day 7 (168
hours) there was significance difference between negative control
with pulpitis, pulpitis treated by Ca (OH), and M.pendans; between
pulpitis treated by Ca(OH), and M.pendans. However there was no
significant difference between pulpitis treated by Ca (OH), and
M.pendans. On day 14 (336 hours) there was significance difference
between negative control, pulpitis, pulpitis treated by Ca (OH),and
M.pendans. However there was no significant difference between
pulpitis treated by Ca (OH), and M.pendans.

Table 3: The distribution of TNF-a blood level among subjects on day 2, 4, 7, and 14

Sample No Normal (pg/mL) | Pulpitis (pg/mL) Ca (OH), Group (pg/mL) M.Pendans Extract Group (pg/mL)
2 4 7 14 4 7 14
1 70.556 - - - - - -
2 69.383 - - - - - -
3 72.065 - - - - -
4 76.598 - - R i
5 80.298 - - - -
6 81.476 - - - -
7 82.824 - - - -
8 80.129 - - - -
9 74.918 - - - -
10 83.161 - - -
11 86.195 - - -
12 86.533 - - -
13 - 85.183 - - -
14 - 81.139 - - -
15 - 80.129 - - -
16 - - 70.556 - -
17 - - 69.718 - -
18 - - 72.065 - -
19 - - - 83.835 -
20 - - - 89.909 -
21 - - - 89.741 -
22 - - - 78.447
23 - - - 78.951
24 - - - 75421
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Figure 9: Barr diagram of TNF-a blood level of subjects.

Discussion

Inflammation on pulp tissue activates several biological
system responds. Mast cell within inflamed pulp tissue produces
histamine, leukotriene, and platelet activating factor. Injury of
mast cell triggers release of histamine and bioactive substance
on granule of cell [21]. One of the most cytokine found within
acute inflammation is tumor necrosis factor alpha (TNF-a) which
is produced by mast cells, active macrophage, endothelial cell.
This type of cytokine is the main type of cytokine on inflamed
respond toward negative Gram bacteria. The secretion of TNF-a
that stimulated by microbial product likes endotoxin, immune
complex and T lymphocyte, especially the lipopolysaccharide as
potential stimulus for macrophage releases the TNF-a. TNF-a
stimulates adhesion molecule expression on endothelial cell
resulted in the increase of adhesion toward leukocyte and cytokine
production [22,23]. The high increase of TNF-a insult the systemic
reaction [24].In inflammation, TNF-a has role to increase the pro-
thrombotic function, stimulate adhesion molecule of leukocyte,
induct the endothelial cell, manage macrophage activity and
immune responding within tissue by stimulate growth factor and
other cytokines [24,25]. Today, medicinal plant widely used such
as Myrmecodia pendans that has phytochemical compounds such
as flavonoid, triterpenoid/steroid, and saponin [14,16,17].Previous
study revealed that flavonoid has anti inflammation, antioxidant,
and antimicrobial, defend the neutrophil degranulation, leukocyte
accumulation, inflammatory mediator releasing like histamine and
prostaglandin [26,27].

Post Hoc LSD test showed that on day 4, there was significant
difference between pulpitis treated by M.pendans and positive
control/Ca(OH), group whereas the TNF-a was higher within
M.pendans compared to those on Ca(OH), group that means the
anti-inflammation effect of M.pendans on day 4 is lower than those
of Ca(OH), as control positive. However on day 7 and 14 showed
that the anti-inflammation effect of M.pendans is higher to the
control positive Ca(OH), as shown on Figure 9. Figure 9 showed
that the TNF-a level increase on pulpitis group day 2 and day 4 both
on M.pendans and Ca(OH), group. It means that acute inflammation
process started from day 1 up to day 4. After that, on day 7 the TNF-a
level decrease both on pulpitis treated by M.pendans and Ca(OH),.
It means that the inflammation phase of wound healing process has

been decreased to go to later stage of healing process [2].

Conclusion

Ethanol extract of M.pendans has anti-inflammation effect that
has been proven by the decrease of inflammation mediator TNF-a
blood level after day 4. On day 7, the TNF-a blood level of Ca (OH),
group is lower than M.pendans groups. However, on day 14, the
anti-inflammation effect of M.pendans equals to those of Ca(OH), as

a commercial product of inflamed pulp tooth.
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