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ABSTRACT

Objective: This study aims to observe the analgesic activity of Bangun-bangun (Coleus amboinicus) leaves by induction of pain arising from chemical
excitement after exposure to acetic acid.

Methods: The effectiveness test of water extract and ethanol extract of Bangun-bangun leaves as an analgesic was measured by comparing the mean
of quantitative and the writhing between control and treatment group. In addition, observations on the decrease in inflammatory processes occurred
by calculating the reduction in the number of leukocyte migration to the inflammatory area.

Result: The decrease of excitatory pain in all treatment Groups (I-IV) were significantly different. The comparison of mean values + SEM decreased
excitatory pain Groups [-1I (255.00+22.22; 88.33+14.58), p=0.000. Groups I-11I (255.00+22.22; 60.00+10.04), p=0.000 and Groups [-1V (255.00+22.22;
50.83+3.09), p=0.000. On histopathology examination, all treatment groups were significantly different (p=0.006). The comparison of mean value +
SEM decrease number of leukocyte Groups I-1I (31.73+5.22; 14.70+3.71), p=0.025. Groups I-1II (31.73+5.22; 15.67+3.22), p=0.036 and Groups I-IV
(31.73+5.22; 11.77+2.77), p=0.008. However, the comparison of decrease of excitatory of pain and number of leukocyte migration between each
group did not show significantly different (p>0.05).

Conclusions: This study concluded that the Bangun-bangun leaves both in the form of water extract and ethanol extract proved efficacious as a pain

reliever in the mice after induction of acetic acid.

Keywords: Bangun-bangun leaves (Coleus amboinicus), Analgetic, Ethanol extract, Leukocytes, Writhing response, Leukocyte migration.

© 2018 The Authors. Published by Innovare Academic Sciences Pvt Ltd. Thisis an open access article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/) DOI: http://dx.doi.org/10.22159/ajpcr.2018.v11i9.26538

INTRODUCTION

Pain is a mechanism to protect the body against a disorder and tissue
damage such as inflammation, microorganism infection, and muscle
spasms with the release of pain mediators including prostaglandins
(PG), bradykinin, serotonin, histamine, potassium ions, and
acetylcholine [1]. Pain is a symptom that patients often complain to
clinical practitioners in hospitals and practices. Pain complaints cause
the use of pure/synthetic chemical analgesic drugs to increase which
can lead to many unwanted side effects even fatal such as death. Pain
also serves as a defense that allows for the immobilization of organs
that are inflamed or broken so that the perceived sensible will subside
and can accelerate the healing, pain also serves as a diagnostic guide,
because with the pain in specific areas, the process that occurs in
patients can be known [2]. Currently, the development of traditional
herbal medicine, especially in Indonesia is very rapid because it is
supported by the government. Use of medicinal plants is considered
active and does not cause harmful side effects, mainly when consumed
in the long term. But without scientific studies, herbal medicine cannot
be used for formal health services (modern) although empirically
has proven usefulness. The trend in the community reuse natural
treatment (back to nature), such as Bangun-bangun leaves (Coleus
amboinicus) and others. The Bangun-Bangun leaves are known to be
efficacious as breast milk enhancers, antimicrobial, anti-inflammatory
and antioxidants as reported in phytochemical databases [3]. The
Bangun-bangun leaves contain 0.2% essential oil, including carvacrol
and isopropyl-o-cresol, phenol, sineol and potassium 6.4%. The extract

of Bangun-bangun which is distilled by a high vapor is known to contain
volatile oil of 0.5% with a hexane compound of 6.5%. Until now that has
been identified about 30 chemical components contained in essential
oils and carvacrol (50-90%) is the primary compound. Phytochemical
database reported that in this leaf there is also the content of Vitamin C,
Vitamin B1, Vitamin B12, beta-carotene, niacin, carvacrol, calcium, fatty
acids, oxalic acid, and fiber [3].

From study literature, we have never encountered a study reporting
on the effect of Bangun-bangun leaves in reducing excitatory pain
associated with the activation of leukocyte in mice [4]. This study
aims to observe the analgesic activity of Bangun-bangun leaves by
induction of pain arising from chemical excitement after exposure to
acetic acid as one of the factors that can cause inflammation. This study
used paracetamol as a positive control that works by inhibiting PG
synthesis in the hypothalamus. Paracetamol is known as an antipyretic
analgesic [5,6].

This study is expected to complete information about the efficacy of
Bangun-bangun leaves and as evidence has been done pre-clinical
scientific studies use of Bangun-bangun leaves as an analgesic to pain
due to inflammation. This research is expected to be continued to
the level of clinical research so that later can be used as alternative
medicine from synthetic pain remedy that circulated during this time.
Therefore the present study aimed to determine the analgesic activity
of Bangun-bangun leaves by induction of pain arising from chemical
excitement after exposure to acetic acid.
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METHODS

Preparation of water extract Bangun-Bangun leaves

The Bangun-Bangun leaves were obtained from Tanah Karo Brastagi
Medan, North Sumatra, Indonesia and some traditional markets in
Medan. Identification of Bangun-bangun leaves was conducted at
Herbarium Medanense, Medan, North Sumatra. A specimen voucher
has been deposited there.

The Bangun-bangun leaves are made into water extracts according to
use in instruction in Indonesian Pharmacopoeia (1972) [7]. Leaves
were washed first and then aerated for one night. The fresh leaves are
weighed, and then thinly sliced, distilled water added 1:1 subsequently
heated at 90°C for 30 min, after cold filtered with filter paper, and then
measured the volume obtained. The dosage of the water extract for the
mice was determined by the dose of Santosa’s study in decreased and
increase a half initial treatment [7].

Preparation of ethanol extract Bangun-bangun leaves (EDBB)

The preparation of EEDB is done according to the technique of making
ethanol extract by Laboratory of Pharmacy’s procedures in Universitas
Sumatera Utara. The dose used in this study was 144 mg/20 g BB mice
in 36% concentration. For EEDB administration, the pure extract was
dissolved with 1% CMC.

Selection of acetic acid dose

It was determined that the dosage should be applied at a concentration
of 1%, in which the solution was prepared by diluting glacial acetic
acid, then the solution was tested at three dose levels as follows:
25 mg/kg BW, 50 mg/kg BW, and 75 mg/kg BW. It aims to find doses
that cause the amount of writing is not too much and a little, making
it easier to observe. The right dose of 1% acetic acid injection found as
much as 0.3 cc as in the study [8].

Determination of doses of paracetamol

In 1% paracetamol, the suspension was prepared by weighing 100 mg
of paracetamol then crushed and added CMC Na 1% bit by bit so that
the volume was 10 mL [9].

The dose of paracetamol = 10 mL = 100 mg of paracetamol
=1mL/x =10 mg/2 mg
x=0.2 cc

Efficacy of Bangun-bangun leaves extracts as an analgesic

A total of 24 mice (Mus musculus) aged 10-12 weeks with an average
weight of 20 g were adapted for 2 weeks. The study has been approved
by Animal Research Ethics Committees (AREC) of Universitas Sumatera
Utara, and the experiments were conducted according to the ethical
norms and AREC guidelines.

Mice are divided into four groups consisting of six each group. Group-I as
a negative control/placebo was given Aquadest of 0.2 cc/20 g BB mice.
Group-II was given as a positive control given paracetamol 2 mg/20 g
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BB mice. Group-III was given of water extract Bangun-bangun leaves
(DBB) 0.5 g/20 g BB mice, and Group IV was given of EDBB leaves
144 mg/20 g BB mice. All treatments were given orally 10 min before
intraperitoneal injection of acetic acid was induced. Direct observation
performed for 1 h (from 0 to 60 min after injection). To prevent the
observation subjectivity bias, observations were made by recording
video from all treatment groups to cross-check the observations.
At 4 h after exposure, an execution was performed by performing
a cervical fracture in the mice to retrieve the peritoneal tissue in the
induced area of acetic acid injection. The peritoneal tissue is made into
histopathologic preparations. Observations were made of the number
of leukocyte migrations to the inflammatory area using Olympus light
microscope devices with x400 magnification.

Determination of criteria writhing
The determining of the writhing criterion by pulling one or both legs
backward.

Determination of the count of leukocyte

Leukocyte migration located in the inflammatory area of the peritoneal
tissue. Counting the number of leukocytes calculated in each field of
large view (x400), to be more objective, leukocyte count x5 as much,
per field of large view in a different area. The result is average of
leukocytes each large view.

Data analysis
The significant difference of data between different groups was
compared by ANOVA followed by Tukey test.

RESULTS AND DISCUSSION

The effect of observation on the number of stretching responses is obtained
by counting each minute writhing quantity for one h, displayed in Table 1.

From the ANOVA analysis test, there was a statistically significant
difference in all treatment groups (p=0.000). Then, we performed
a follow-up test (post hoc Tukey) to see the differences between
treatment groups.

The observation of the number of leukocyte migrations to the
inflammatory area by counting each leukocyte in x5 viewpoint under the
Olympus light microscope with x400 magnification as depicted in Table 2.

From the ANOVA analysis test, there was a statistically significant
difference in all treatment groups (p=0.000). Then, performed a follow-
up test (post hoc Tukey) to see the differences between treatment
groups.

The histopathologic feature of leukocyte migration to the inflammatory
area of intraperitoneal tissue as depicted in the following Fig. 1.

DISCUSSION

The amount of decrease in the writhing response was the most
prevalent in the IV-EDBB group (50.83+3.09), significantly

Table 1: The response of writhing

No The response of writhing per minute in 1 h

Group-I negative

Group-II positive

Group-II1 DBB Group-IV EDBB

control/placebo control paracetamol 0.5 g/20 g mice 144 mg/20 g mice

1 186 80 113 43

2 215 124 83 55

3 332 36 91 60

4 267 78 69 41

5 232 78 122 50

6 298 134 75 56

Total 1530 530 305 112

Mean+SEM 255.00+22.22 88.33+14.58 60.00+10.04 50.83+3.09
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Table 2: Leukocyte migration

No The number of leukocyte migration to inflammation area

Group-I negative

Group-II positive

Group-III DBB Group-1V EDBB

control/placebo control paracetamol 0.2 cc 0.5 g/20 g mice 144 mg/20 g mice

1 23 24 22.8 5.6

2 21.2 12.6 17.6 24.6

3 214 8.4 5.6 11.6

4 52.8 28 16.4 8.4

5 40.6 9 24.6 12.6

6 31.4 6.2 7 7.8

Total 190 88.2 94 70.6

Mean+SEM 31.73+£5.22 14.70+3.71 15.67+3.22 11.77+2.77

Group-III

Group-IV

Fig. 1: The histopathologic feature of leukocyte migration to the
inflammatory area of intraperitoneal tissue

different when compared with the negative control/placebo group
(255.00+£22.22; p=0.000). In contrary, when compared between the
Group-1V (EDBB) (50.83+3.09) with the Group-II control positive/
paracetamol (88.33+14.58) and the Group-III DBB (60.00+10.04), not
significantly different (p>0.05). It is believed that the Bangun-bangun
leaves have carvacrol as an anti-inflammatory and antioxidant agent.
Carvacrol is a phenolic monoterpene present in the essential oil of
Bangun-bangun leaves. Guimardes et al. suggested that carvacrol
is useful as an analgesic compound in various nociceptive models,
probably by inhibition of peripheral mediators that could be related
to its potent antioxidant effect observed in vitro. In their study, the
antihypernociceptive activity of carvacrol was tested in mice through
models of mechanical hypernociception induced by carrageenan,
and the involvement of significant mediators of its signaling cascade,
such as tumor necrosis factor-alpha, PGE(2), and dopamine, were
assessed [10]. Those studies add information about the beneficial
effects of carvacrol on mechanical hypernociception and inflammation.
It also indicates that this monoterpene might be potentially engaging
in the development of novel tools for management and treatment of
painful conditions, including those related to inflammatory, prooxidant
states, and other external attacks [11]. The study of Lima et al. in 2012
states that the effects of carvacrol cause anti-inflammatory effects by
reducing the production of inflammatory mediators, such as IL-1f3 and
prostanoid, possibly through induction of IL-10 release [12].

The number of decrease in the leukocyte migration was the most
prevalent in the Group-I VEDBB (11.77+2.77), significantly different
when compared with the Group-Il negative control/placebo
(31.73+5.22; p=0.000). In contrary, when compared between the

IV-EDBB group (11.77+2.77) with the Group-Il positive control/
paracetamol (14.70+3.71) and the Group-III DBB (15.67+3.22), did
not significantly different (p>0.05) (Table 2). The Bangun-bangun
leaves that consist of carvacrol can decrease leukocyte migration
to inflammation area. This circumstance is appropriate to study of
Fachini-Queiroz et al. that research about the anti-inflammatory effects
of TEO and CVL are attributable to the inhibition of inflammatory
edema and leukocyte migration [13]. The Bangun-bangun leaves have
been reported to contain flavonoids [14]. The previous studies have
shown similar relationships between flavonoids and anti-inflammatory
effects [15-17]. Therefore, it is possible that the anti-inflammatory
action of Bangun-bangun leaves extracts may be related to the inhibition
of PG synthesis.

CONCLUSION

Our study demonstrated that the Bangun-bangun leaves both in the
form of water extract and ethanol extract proved efficacious as a pain
reliever in the mice after induction of acetic acid. Even the Group-IV
(EDBB) has the best efficacy as analgesic compares to the Group-II
(positive control/paracetamol) and Group-III (DBB) in decreasing the
writhing response and migration of leukocyte to the inflamed tissue.
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