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ABSTRACT

Background: Odontogenic pain has a high prevalence. One of the alternative materials used as medicine in dentistry is
propolis. Propolis is a mixture of natural resins containing flavonoid and phenolic acids that play a role in suppressing the
pain response through COX and NF-kB inhibition mechanisms. The content of active propolis compounds is influenced
by the type of bee, region, geographical conditions, climate change, seasons, and botanical sources causing different
effectiveness of propolis. This is supported by several studies that show a variety of effective doses that produce an optimal
analgesic effect, thus a research plan was developed to discover the effective dose of propolis extract on suppressing pain
response in mice using the writhing test method. Purpose: To determine the effective dose of propolis extract towards pain
response in mice. Methods: This study was conducted using the writhing test method to see the analgesic effect of propolis
extract. The research sample consisted of 30 mice which were divided into five treatment groups, namely the piroxicam
control group, and the propolis extract group at doses of 35 mg/kgBW, 70 mg/kgBW, 105 mg/kgBW, 140 mg/kgBW.
Results: The results showed that the propolis extract dose of 70 mg/kgBW had no significant difference with the piroxicam
control group, while between the doses of 35 mg/kgBW, 105 mg/kgBW, 140 mg/kgBW there was a significant difference
towards the piroxicam control group. Conclusion: Propolis extract 70 mg/kgBW is the effective dose in suppressing pain

response in mice.
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INTRODUCTION

Pain is an unpleasant sensory and emotional experience
associated with actual or potential tissue damage, or
described in terms of such damage.' Odontogenic pain,
also known as toothache, originates from damaged tooth
structure, pulp or periodontium. Odontogenic pain is a
major health problem because it is a form of orofacial pain
with a significant prevalence in the global realm, so an
appropriate approach to the treatment of odontogenic pain
is needed. 2 According to Riskesdas in 2018, 45.3% of the
total population of Indonesia experienced dental caries or
pain and the percentage was greater than the prevalence of
caries in 2013 which was 25.9%.%*

Propolis is a natural resinous mixture produced by honey
bees from substances collected from parts of plants, buds,
and exudates.’ Propolis have a wide variety of therapeutic
advantages, i.e. being cost-effective and biocompatible with
the human cell, with no toxicity, limited allergic reaction
and ready availability.® Propolis contains phytochemical
compounds which include flavonoids, phenolic acids
and their esters (such as caffeic acid phenetyl ester or
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CAPE) that have active roles as anti-inflammatory and
antioxidant.” According to Shehata et al.®, the active
compounds in propolis are influenced by the type of bee,
region, geographical conditions, climate change, seasons,
and botanical sources thus the effectiveness produced by
various types of propolis is different.

Propolis extract can induce analgesic and anti-
inflammatory action by suppressing the inflammatory
response induced by lipopolysaccharide.® Pain in
inflammation is induced by prostaglandin E2 (PGE2)
resulting from the conversion of arachidonic acid (AA)
by cyclooxygenase-1 (COX-1) and cyclooxygenase-2
(COX-2)." The flavonoid content in propolis extract
mainly inhibits COX-2 so that it can suppress the activity
of prostaglandin endoperoxide synthase which plays a role
in causing pain.'" Caffeic acid phenetyl esther (CAPE), a
phenolic ester derivative, is a potent modulator that plays a
role in inhibiting the activity of COX-1 and COX-2 as well
as suppressing the activation of genes responsible for COX-2
expression that play a role in pain and inflammation.*'?

Several research studies show propolis extract is able
to subdue pain. According to a study conducted by Sokeng
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et al.®®, arachic acid ethyl ester isolated from Cameroonian
propolis at a dose of 50 mg/kgBW resulted in an increase in
the average latency for the hot plate test in mice. Based on
the findings of Shabbir et a/.® Chinese propolis paste with a
concentration of 95% at a dose of 200 mg was shown to have
a similar effect to the group given Ca(OH)2 for endodontic
postoperative pain without side effects. Research conducted
by Al-Hariri & Abualait' proved that an alcoholic extract of
green Brazilian propolis at a dose of 50 mg/kgBW caused
significant inhibition of pain by acetic acid induction with
rats as a model of nociceptive pain. Research on the potential
of propolis from Indonesia is still limited, so further research
is needed to determine the effective dose of propolis extract
as an analgesic agent.

MATERIALS AND METHODS

Propolis extract was obtained by maceration method. 250
grams of Lawang propolis were cut into thin slices with a
size of approximately 1 mm, then propolis was placed in
a container together with 600 mL of 70% ethanol for 48
hours. Then remaceration was carried out by adding the
obtained maceration results with 600 mL of 70% ethanol
in a container for 24 hours. Then the macerate was filtered
through filter paper and distilled under low pressure in a
rotary evaporator (BIO-RAD, USA) at a temperature of
80-90°C, a pressure of 650 mmHg and a speed of 80 rpm
to remove the solvent. The EEP is then placed in a container
and left for approximately three days for the remaining
solvent to completely evaporate. Then the extract obtained
was stored at a temperature of 20-25°C."5 The propolis
extract was then dissolved in 20 ml of saline and Tween
80.

Experimental animal as many as 30 mice were grouped
into 5 groups into a control group which was given
piroxicam at a dose of 10 mg/kgBW and the treatment
groups was given propolis extract at a dose of 35 mg/kgBW,
70 mg/kgBW, 105 mg/kgBW, and 140 mg/kgBW. Before
the experiment, the mice were acclimatized for 1 week to

100

Mean of Writhing
3

get used to their environment. Mice were fed with regular
feed and drinking water which was given regularly during
the acclimatization period.

Experiments on mice were carried out using the
writing test method. Mice were given propolis extract
intraperitoneally. Administration of 0.6% acetic acid as
much as 10 ml/kg was injected intraperitoneally 30 minutes
after being given the extract. Then observation was done on
the writhing of the mice which was marked by the response
of the mice by abdomen contraction, arching the back, and
extending the hind legs. The writhing that is performed
usually appears after 5 minutes post-injection and lasts
for 30 minutes. The number of writhes is counted for 30
minutes. The results of the number of writhings of mice
were calculated to obtain the mean numbers.'®!”

RESULTS

The results of the observation of the frequency of writhing
in each study group are shown in Figure 1 and Table 1
and it can be seen that the piroxicam group has the lowest
average number of writhing of the mice. In addition, it was
seen that the 70 mg/kgBW propolis extract group had the
lowest amount of writhing than the doses of 35 mg/kgBW,
105 mg/kgBW, and 140 mg/kgBW. This shows that the
propolis extract dose of 70 mg/kgBW is the most effective
in inhibiting pain.

Statistical analysis was conducted using SPSS version
26. The results of the one way ANOVA test showed the
value of p =0.000 (p < 0.05), which means that there were
significant differences between each treatment group.
The results of the post-hoc test in each treatment group
can be seen in Table 2. The results of the Tukey HSD test
showed that there was no significant difference between the
piroxicam and propolis 70 mg/kgBW group (p = 0.863).
Meanwhile, there was a significant difference between the
control group piroxicam with propolis 35 mg/kgBW (p =
0.002), piroxicam with propolis 105 mg/kgBW (p=0.014),
piroxicam with propolis 140 mg/kgBW (p = 0.000).

Mean of Writhing Frequencies

Piroxicam Propelis 35 mafkg Propolis 70 malkg Propolis 105 Propolis 140
malkg marka
Treatment
Error Bars: 95% CI

Figure 1. Bar chart of writhing frequency for each research group.
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Table 1. The mean and standard deviation of the frequency of stretching for each treatment group
Treatment Groups N Mean SD
Piroxicam 6 25.83 7.333
Propolis 35 mg/kgBB 6 51.67 7.090
Propolis 70 mg/kgBB 6 31.67 7916
Propolis 105 mg/kgBB 6 46.67 10.211
Propolis 140 mg/kgBB 6 64.67 16.256
Table 2. Post-Hoc Tukey HSD test results
o Propolis Propolis Propolis Propolis
Treatment Group Piroxicam 35 ng/kgBW 70 mg/kgBW 105 mg/kgBW 140 mg/kgBW
Piroxicam - 0.002" 0.863 0.014" 0.000"
Propolis N
%5 mgl(kgBW - - 0.020 0.916 0.221
ropolis .
17)0 me/keBW - - - 0.120 0.000
ropolis .
105 mIg/kgBW ) ) ) ) 0.042
Propolis
140 mg/kgBW - - - - -
DISCUSSION viscosity, the lower the efficacy and absorption of the drug.

The results showed that the lowest number of writhes was
found in the positive control group with the average number
of writhes being 25.83. Meanwhile, in the treatment group
with 35 mg/kgBW (17.5 mg/20g) propolis extract, the
average number of writhes was 51,67; a dose of 70 mg/kgBB
(35 mg/20g) as much as 31.67; a dose of 105 mg/kgBW
(52.5 mg/20g) as much as 46,67; and a dose of 140 mg/
kgBW (70 mg/20g) as much as 64.67. Based on the results
of'the study, the dose of 70 mg/kgBW had the lowest amount
of writhing. This is in accordance with research conducted
by Al-Hariri & Abualait'¥, which is propolis extract at a dose
of 50 mg/kgBW is the most effective dose in reducing the
number of writhes performed on mice. Research conducted
by Sokeng et al.'* showed that propolis extract at a dose
of 50 mg/kgBW was effective as an analgesic agent in
suppressing pain.

At doses of 35 mg/kgBW and 70 mg/kgBW, there
was a decrease in the number of writhings, so it can be
concluded at these doses that propolis extract was effective
in suppressing the pain response. According to Robertson'?,
giving the right dose will produce an optimal therapeutic
effect. The propolis extract group at a dose of 35 mg/kgBW
had a slightly higher average amount of writhing than the
70 mg/kgBW dose. This indicates that the propolis extract
with this dose is able to suppress the pain response, but
the pharmacological effect produced is less than optimal
because the dose used is lower so that the concentration of
drug in the systemic circulation needed to inhibit the pain
mechanism is insufficient.

The amount of writhings that did not decrease at doses
of 105 mg/kgBW and 140 mg/kgBW could be caused by the
ratio of the solvent used being less than the solvent at doses
of 35 mg/kgBW and 70 mg/kgBW. This can lead to higher
suspension viscosities and large particle sizes. The viscosity
of the suspension can affect drug absorption. The higher the
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The physicochemical properties of the drug, the dissolution
rate of the suspension and the particle size greatly affect the
absorption rate of a given drug. Slow dissolution rate causes
longer drug absorption, and large particle size can prolong
the release of pharmacological agents into the systemic
circulation, and often leads to decreased total elimination
of drug levels from the body.®

Statistical analysis of the data using one way ANOVA
and post-hoc Tukey HSD tests showed that there was no
significant difference between the piroxicam and 70 mg/
kgBW propolis extract groups. This indicated that the
propolis extract 70 mg/kgBW had the same analgesic effect
as the positive control group. In this study, the effective
dose of propolis extract was 70 mg/kgBW because it had
the lowest average amount of writhing compared to other
doses.

Flavonoids and phenolic acids are the most abundant
active compounds in propolis and play a major role in the
mechanism of inhibiting the pain response.'® The results
of the phytochemical test of propolis extract showed
high concentrations of active compounds in the form of
flavonoids (3.62%) and phenolic acids (4.01%).

The flavonoid content in propolis extract mainly plays a
role in inhibiting COX-2 so that it can suppress the activity
of prostaglandin endoperoxide synthase which plays a role
in causing pai."' Consistent inhibition of cyclooxygenase
activity will cause PGE2 production to decrease, where
PGE?2 is a prostanoid that plays a role in stimulating pain
responses.?

CAPE which is an ester of phenolic acid has lipophilic
properties so it can easily enter cells. CAPE can inhibit
the activity of COX enzymes involved in arachidonic acid
metabolism. Therefore, with the cessation of arachidonic
acid metabolism, no prostaglandins are produced so that
the pain can be reduced. In addition to its role in inhibiting
COX activity, CAPE is also known as a specific inhibitor
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for NF-kB activation. Inhibited NF-kB will block the release
of IL-1B which is a proinflammatory cytokine that causes
pain induction.'®

It should be noted that factors such as bee species,
region, geographical conditions, climate change, seasons,
and botanical sources can affect the content of active
compounds in propolis so that the effectiveness produced by
each propolis variant may vary.” Therefore, the effectiveness
of propolis in suppressing the pain response depends on
the quantity of active compounds contained, in which the
quantity of active compounds possessed in various types
of propolis is influenced by several factors that have been
mentioned. Thus, it can be concluded that propolis extract 70
mg/kgBW is the effective dose for pain response. However,
further research is needed on the pharmacokinetic and
pharmacodynamic effects of propolis extract and research
using nanopropolis as an analgesic in pulp tissue.
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