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Introduction: Pain causes deterioration of quality of life. Nonsteroidal anti-inflammatory drug
(NSAID) is used to relieve pain with upper gastrointestinal side effects. Zingiber cassumunar Roxb.
(known as bangle) is commonly used to relieve pain, but no study has been proved to have analgesic
effect. In empirical study, bangle is a potential analgesic due to its bioactive compound named
zerumbone. The aim of this study was to investigate the analgesic effect of bangle rhizome ethanol
extraction on thermally induced pain.

Methods: Five groups of male Mus musculus consisting of 6 mice each were used. A single dose
of bangle extract 2 mg/20 g, 4 mg/20 g, 8 mg/20 g, aspirin 1.82 mg/20 g, and aquadest 0.2 ml were
administrated. The analgesic effect was evaluated by hot plate test. The test was evaluated at 15%,
30", 45" minute. Latency period was observed when mice showed pain responses including hind
paw shaking, hind paw licking or jumping. The data was analyzed by paired T-test and one-way
ANOVA.

Results: Results showed that all doses of bangle extract and aspirin 1.82 mg/20 g produced
significant latency period (p<0.05) compared to baseline in each group using paired T-test. Latency
period of bangle extract 8 mg/20 g was more significant than bangle extract 2 mg/20 g and 4 mg/20
g. One-way ANOVA showed no significant difference in latency period (p=0.1) between bangle
extract and aspirin (p>0.05).

Conclusion: Bangle extract has analgesic effect on thermally induced pain. The minimum dose for
analgesic is 2 mg/20 g or potentially less.

© 2019 Biomolecular and Health Science Journal. All rights reserved

Introduction

compound named zerumbone. Zerumbone mechanism

Pain is unpleasant sensory and emotional sensation
resulting in potential tissue damage. Pain is subjective.
Each individual experiences pain differently due to
psychological, social, threshold, and tolerance level'.
Pain causes deterioration in patient’s quality of life by
limiting social contacts, leisure activities, abstinence
from work and early retirement, disability, or mortality
in several cases”.

Nonsteroidal anti-inflammatory drug (NSAID)
is used to relieve pain and inflammation. NSAID is
commonly used in Indonesia, mainly in East Java (15%).
Long term usage of NSAID results in gastrointestinal
bleeding and ulceration®. Therefore, an adjuvant to
analgesic is needed.

Zingiber cassumunar Roxb. (known as bangle) is
part of the Zingiberaceae family and commonly used
as herbal medicine in Indonesia. The Zingiberaceae
family, including bangle, has mutual bioactive
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in inhibition of pain is the same as aspirin. It inhibits
capsaicin, a compound that activates TRPV-1 receptor,
resulting in no impulse transmission to the spinal
cord. Zerumbone also inhibits COX-2. In peripheral,
it inhibits COX-2 released by arachidonic acid on
membrane cell. In central, it inhibits COX-2 released
by 1% order neuron on the dorsal horn of spinal cord.
This theory is supported by recent studies that showed
Zingiber officinale (ginger) and Zingiber zerumbet
(lempuyang) had analgesic effect on thermally induced
pain*>%, However, the analgesic effect of bangle on
thermally induced pain has never been studied.
Moreover, recent study showed that bangle also has
gastric ulcer healing effect induced by aspirin. Bangle
reduced the diameters of ulcer. Histopathological data
also showed reduction of edema and inflammation area
in stomach tissue. This was due to bioactive compounds
named flavonoids and curcuminoids. It had antioxidant
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that reduced free radical formation'’. Thus, the capsaicin
inhibitor and gastric ulcer healing effect make Bangle a
potential adjuvant for pain relief.

The aim of this study was to investigate the analgesic
effect of ethanol extract of Bangle in thermally induced
pain.

Methods

Ethical clearance

This in-vivo study has been approved by Ethical Review
Committee, Faculty of Medicine, Universitas Airlangga,
Surabaya.

Plant material and extraction

Bangle rhizome powder was acquired from Balai Materia
Medica Batu (MMB). A 100 g powder was soaked in 70%
ethanol in a closed container for 24 hours prior filtration
using Value 1 Stage Vacuum Pump. The procedure was
repeated 3 times. The filtrate later evaporated by Buchi
Recirculating Chiller F-305 for 24 hours, resulting in a 10
g of jelly texture extract. The extract was stored at 4°C18.

Suspension

Bangle rhizome extract 4g/100 ml was diluted in hot
water and 1% CMC Na (PT Brataco), resulting in a 100
ml suspension dose 8 mg/20 g. Half of this suspension was
diluted in the same viscosity modifier, resulting in a 100 ml
suspension dose 4 mg/20 g. This procedure was repeated
until resulting in a 100 ml suspension dose 2 mg/20 g.

Animal Model

Thirty male Mus musculus were acquired from Pusat
Kampung Mitra Jombang and were acclimated at
Pharmacology Laboratory, Universitas Airlangga. All mice
had to meet specific body weight (20-30 g) and specific age
(8-12 weeks). Mice were divided into 5 identical cages and
stored at room temperature (30-35°C). All mice were fed
with standard diet and had 12+1 day/night schedules'.

Experimental Design

This study used 30 male Mus musculus. Subjects were
divided into 5 groups, consisting of 6 mice each. Each
group received different treatment. Baseline was measured
2 days prior drug treatment to prevent memory pain and
inflammation of the hind paw. Group I to group III received
a single dose of ethanol extract of Bangle rhizome at doses
2 mg/20 g, 4 mg/20 g, and 8 mg/20 g. Group IV received
a single dose of aspirin 1,82 mg/20 g as positive control.
Group V received aquadest 0,2 ml as placebo. All drugs
were administrated 15 minutes prior hot plate exposure.
This was due to peak plasma concentration of aspirin which
approximately was 15 minutes after administration.

Each mouse would be placed on hot plate (Ugo Basile
7280, Gemonio, Italy). The hot plate temperature was
constantly set on 51°+£0.1°C. Latency period was recorded
by one observer at 15th, 30th, 45th minute to reduce personal
bias. Latency period showed the time needed for subject to
give pain responses including hind paw shaking, hind paw
licking or jumping. All test must not exceed 30 seconds.

Data Analysis

Data was analyzed with IBM SPSS Statistics Subscription
16th version. The software ran description, normality,
homogeneity test, and compare means. Comparison of
homogenous data and normal distribution (p>0,05) was
measured by one-way ANOVA and paired T-test. A value

of p<0.05 was considered significant. Significant results
were followed by Least Significant Difference (LSD) test.

Results

These are results for hot plate test to determine analgesic
effect of bangle on thermally induced pain. Data was
collected in 3 different periods (15th, 30th, 45th minute
after drugs administration) and the mean value was
determined. Post-treatment had longer latency period
than baseline in every group. The mean value of baseline
ranged from 20 to 23 seconds, while post-treatment
ranged from 25 to 36 seconds. The standard deviation
in all groups were smaller than the mean, meaning that
the data was less varied (table 1).

The minimum and maximum latency period were
also analyzed. The minimum and maximum values
showed the fastest and slowest latency period. The
negative value in group II and group V indicated longer
latency period in baseline than post-treatment (table 1).

Table 1. Mean value of the latency period in male mice
(Mus musculus) using the hot plate method.

Group Min(s) Max(s) Baseline(s) Post-
Treatment
©
I  Bangle 227 2203 2055+462 33.19+721
2mg20g

II Bangle -0.63 2050 2369+538 3679+121
4mg20¢g

Il Bangle 547 2502 20544595 3557102
8mg/20 g

IV Aspirin04 4.97 2370 2141+472 35114743
mg20g

V  Aquadest -7.03 11,92 22834295 25294655
02ml

The mean value was further used to analyze data
distribution and homogeneity. All data was normally
distributed (p> 0.05) and homogeneous (p=0.711).The
mean value of baseline and post-treatment in each group
were compared using paired T-test. The result showed that
group I to IV had significant difference between baseline
and post-treatment (p<0.05) (table 2).

Table 2. Comparison of baseline and post-treatment latency
period in each group (paired T-test).

Group Significance (p)
I Bangle 2 mg/20 g 0.039"
II  Bangle4mg20g 0.009°
III  Bangle8mg/20 g 0.007
IV Aspirin 0,4 mg/20 g 0.003"
V  Aquadest 0,2 ml 0.474

The one-way ANOVA test showed that there was no
significant difference between 5 groups (p=0.1).

Discussion
The results showed no significant difference in latency
periods between 5 groups, suggesting that bangle inhibited
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thermally induced pain. All doses of bangle and aspirin 1.82
mg/20 had a significant difference in latency period between
baseline and post-treatment in each group, meaning that
latency period was longer after being treated with bangle
or aspirin. This indicated that bangle extract had minimum
analgesic effect at dose 2 mg/20 g or less. Studies showed
that lempuyang extract had significant difference starting
from the dose of 2 mg/20 g, while dose 6 mg/20 g had
comparable analgesic effect to morphine 5 mg/kg’. In
contrast, ginger extract 4 mg/20 g had comparable analgesic
effect to aspirin, which was twice larger than bangle and
lempuyang extract.'

Bangle rhizome extract consists of bioactive compound
named sabinene, 4-ol terpineol, sesquiphellandrene,
B-pinene, cassumunarin B, cassumunarin C, myrcene,
(E)-1-(3,4-dimethoxyphenyl)but-1-ene, (E)-1-(3,4-
dimethoxyphenyl),  butadiene, caryophyllene, and
zerumbone6. Zerumbone inhibits capsaicin, a compound
that activates TRPV-1 receptor. Consequently, thermal pain
transmission is restricted to the brain.’

Zerumbone is also found in ginger and lempuyang
extract.>'® The amount of zerumbone differs in each
species: Bangle extract (0.6%), ginger extract (37%), and
lempuyang extract (69.9%).*>!> However, bangle has lower
minimum dose of analgesic than ginger.>!° It is possible that
there are other compounds which contribute as analgesic on
thermally induced pain.

Another compound in Zingiberaceae family is (E)-4-
(3’,4’-dimethoxyphenyl)but-3-en-2-ol (compound D). This
compound had been shown to provide anti-inflammatory
effects by inhibiting COX-2.*1* There was significant
difference between Compound D and negative control on
tail flick test. It showed that compound D acted as central
analgesic although it was weak compared to morphine.
Moreover, another study showed no significant difference
between compound D and aspirin in writhing test. It showed
that compound D could also act as peripheral analgesic effect
and was comparable to aspirin.'* Therefore, it is possible
that zerumbone and compound D work synergistically as
analgesic in thermally induced pain.

All doses of bangle are safe for single and repeated
doses. Recent studies showed that a single dose of bangle
extract 118 mg/kg and repeated doses of 500 mg/kg/day did
not cause death and abnormal clinical signs for 90 days.'>!6
This also proved bangle is safer than a single dose of ginger
extract 2500 mg/kg that causes severe hypotension and
bradycardia.'®

All doses of bangle extract in this study showed
significant results, but it did not determine the lowest
dose. Therefore, further study is needed to define the exact
minimum dose of bangle extract as analgesic. Furthermore,
other potential bioactive compounds in bangle shall be
explored for adjuvant analgesic.

Conclusion

Bangle extract had analgesic effect on thermally induced
pain in male Mus musculus which was derived from
zerumbone and potentially compound D. The lowest
bangle extract dose in this study (2 mg/20 g) showed
analgesic effect. It is potential that the minimum dose of
bangle extract for analgesic is lower than 2 mg/20 g.
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