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Abstract— Steroid and non-steroid anti-inflammatory drugs
have many side effects so that many anti-inflammatory
developments are made from natural ingredients, especially in
plants. Plants that are scientifically proven to have
antiinflammatory characteristic, one of which is from
Zingiberaceae family. Kencur (Kaempferiae galangal L.) is a
type of herb and medicinal plant that has been widely
recognized by Indonesian people. Further research needs to be
conducted to determine the comparison of the effectiveness of
kencur extract with sodium diclofenac as an anti-inflammation.
The parameter observed in this study was inhibition of edema
on the rat’s foot after induced by 0.1 mL of 1% carrageenan
for 390 minutes. Edema volume was measured by using a
plethysmometer. A total of 15 male rats weighing 200-250 gr
were divided into 5 groups, namely the negative control group
who were only given a PGA of 2%, the positive control which
given sodium diclofenac 20mg / Kg of weight, and the extract
group dose of kencur rhizomes respectively 45, 90 and 180 mg /
kg. Edema volume measurement was performed every 30
minutes to 390 minutes. Edema volume data was used to
calculate the percentage of edema inhibition, then the data
were analyzed using one-way ANOVA and followed by LSD
test to see the differences between groups. Ethanol extract of
kencur with doses of 45 and 90 mg / Kg of weight at the 5th and
6th hours showed significantly different anti-inflammatory
activity compared to the positive controls where the p value
<0.005. This result shows that the ethanol extract of kencur can
be used as an anti-inflammatory agent in male rats.

Keywords: Kaempferia galanga L., plethysmometer, diclofenac
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I. INTRODUCTION

Inflammation is a normal response to injury. When an
injury occurs, substances such as histamine, bradykinin,
prostaglandin, and serotonin are released. That process
causes vasodilation and increased permeability of capillary
walls. Pain receptors experience excitability, protein and
fluid coming out of the capillaries (cells). Blood flow to the
site of injury increases and phagocytic cells (leukocytes)
migrate to the site of injury to damage substances that are
considered dangerous. If the phagocytosis process is
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excessive, it will actually increase inflammation which is
characterized by redness, swelling, heat, pain and loss of
function [1].

Some studies suggest that chronic inflammation is
closely related to an increase in cellular mutations that
initiate cancer [2]. Inflammation that occurs continuously in
blood vessels contributes directly to the formation of plaque
in artery walls resulting in narrowing of blood vessels and
causing high blood pressure, heart attacks, and strokes [3;
4]. Other diseases that involve chronic inflammatory
processes in the body include arthritis, asthma, diabetes,
allergies, anemia,  Alzheimer's  disease, fibrosis,
fibromyalgia, systemic lupus, psoriasis, pancreatitis, and
autoimmune diseases [5] so antiinflammatory drugs are
needed.

Some anti-inflammatory drugs work on the mechanism
of inhibiting prostaglandin synthesis which is known to act
as a major mediator in inflammation. There are several
classes of antiinflammatory drugs including steroid and
nonsteroidal anti-inflammatory drugs. Antiinflammatory
drugs of steroids are known to inhibit phospholipase A2 in
the synthesis of arachidonic acid, so it has a potent
antiinflammatory effect, but it is known that the use of these
drugs in the long term will actually cause side effects such as
hypertension, osteoporosis, and growth inhibition. Some
literatures also mention that long-term use of steroids can
increase the risk of cancer, heart disease and liver. It was also
mentioned that the topical use of steroids in some people
resulted side effects including dermatitis, diabetes mellitus
and tissue atrophy [6].

Kencur (Kaempferia galanga L.) is a tropical plant that
grows in various regions in Indonesia as a pet plant. This
plant is widely used as a mixture of traditional medicine and
as a spice in cooking so that many farmers are cultivating
kencur as agricultural products that are traded. The root of
kencur in the soil which also be traded called kencur rhizome
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Kencur rhizome has been widely known in the
community either as a food seasoning or for medicine,
including coughing, nausea, swelling, ulcers and fungal
infection. Besides that, kencur rice herbal drink has some
effects to increase endurance, eliminate colds and fatigue, be
a mixture of massage oil together with coconut oil or alcohol
to massage the sprained leg or tight muscle. The components
contained in it include saponins, flavonoids, polyphenols and
essential oils. This plant belongs to the monocotyledonous
class, Zingiberales ordo, Zingiberaceae family and the
Kaempferia genus [8].

In Hasanah's study [9], kencur rhizomes were obtained
from Subang Regency. The results showed that the kencur
rhizome has antiinflammatory activity, where the greater the
dose given, the greater anti-inflammatory activity produced.
The results of a significant percentage of inhibition were
shown in treatments with a dose of 45 mg / kg of weight, the
percentage of inhibition produced was 51.27%. The
antiinflammatory mechanism in kencur is believed to inhibit
the release of serotonin and histamine to the site of
inflammation and inhibit prostaglandin synthesis from
arachidonic acid by inhibiting the action of cyclooxygenase
(COX). The compound that is assumed to provide anti-
inflammatory activity is flavonoids.

METHODS

A.  Preparation of extract

Kencur rhizome is made to dry simplicia. The
method used to make the extract was maceration using
70% ethanol as a solvent. Comparison between dry
galangal rhizome powder with ethanol was 10:75. 2.5
kg of simplicia powder were macerated with 96%
ethanol for 72 hours, then the filtrate was separated by
filtration using a Buchner funnel. Then the filtrate was
evaporated with a rotary evaporator with an optimum
temperature of 40-50 ° C. The extraction process was
repeated three times and the combined ethanol extract
was evaporated to dryness at a temperature of 35 ° C
above the water bath until a thick extract was
obtained.

B. Carrageenan 1%

A total of 0.9 g of NaCl was dissolved in
distilled water until a final volume of 100 mL was
obtained. A total of 0.05 grams of carrageenan
dissolved in 0.9% NaCl solution to obtain a final
volume of 5 mL. Carrageenan function was to induce
edema in the rat’s feet.

C. Making of 2% PGA Solution

PGA as a suspending agent was used to suspend
sodium diclofenac and galangal rhizome ethanol
extract. 500 mg of PGA was mixed in a mortar with
35 mL of hot aquadest and diluted to obtain a final
volume of 100 mL with distilled water.

D. Diclofenac Sodium Dose

Diclofenac sodium was used as a positive control
of anti-inflammatory effects in rats, the dose given
was 10 mg / kg. 10 mg of diclofenac sodium were
suspended with 2% PGA until a final volume of 25
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mL was obtained. Diclofenac sodium functions as a
positive control in testing anti-inflammatory activity.
E. Doses of Ethanol Extract of Kencur Rhizome
The doses of kencur extract given to animals are
45, 90, 180 mg / Kg of weight orally. The ethanol
extract of kencur was suspended in 2% PGA until a
final volume of 25 mL was obtained.
F. Preparation of Animals
All  Wistar strain-rats used to test anti-
inflammatory effects were acclimatized first, placed in
an animal room under normal conditions of 24 + 1.C,
12-hours of dark cycle and 55 + 5% humidity for a
week and before the experiment the rats were fasted for
18 hours while still giving water intake. The animals
that will be used in the experiment are healthy rats,
which did not experience a change in body weight>
10% during acclimatization and showed normal
behavior.

G. Anti-inflammatory Activity Test

Twenty-five rats were divided into five groups
randomly. Before testing, rats were fasted for 18 hours
while still given drinking water. Rats were marked on
their left foot, then foot volume was measured before
treatment using a plethysmometer. Each animal was
given a test preparation orally according to the group.
After 1 hour, each rat was induced 0.1 mL A-
carrageenan 1%  sub-plantar. Edema  volume
measurement was performed every 30 minutes for 390
minutes after induction of carrageenan.

H. Data Analysis
Data were tested for normal distribution and
homogeneity of variants (p> 0.05), then data were
analyzed using One-Way ANOVA and LSD follow-up
tests with 95% confidence level.

Il. RESULTS AND DISCUSSION

Anti-inflammatory Activity Testing of Kencur Rhizome
Extract in Vivo in Female Rats

Induction of carrageenan can increase edema volume in the
rats which can be seen in edema volume before and after
administration of carrageenan. Edema in carrageenan-
induced hind limbs is one of the standard models of acute
inflammatory  trials [10] that are responsive to
cyclooxygenase (COX) inhibitors and are often used for
screening the effects of non-steroidal anti-inflammatory
drugs (NSAIDs) [11]. This method is an acute inflammatory
testing method that is widely used, and has various
advantages including easy procedure, does not cause tissue
damage, is irreversible within 24 hours, is not antigenic and
does not cause systemic effects [12; 13; 14]. Figure 1 shows
the rats’ foot edema volume measured every 30 minutes for
6.5 hours after carrageenan induction, then the mean of
edema the following chart:
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Figure 1. Graph of mean edema volume to the time in anti-inflammatory test with a dose of 45 mg / Kg of weight, 90 mg / Kg of weight and 180 mg / Kg of
weight, positive control of diclofenac Na and negative control of 2% PGA.

Figure 1. shows the edema volume in the 30th to 390th
minutes edema volume at the positive treatment and control
group was smaller than the negative control group. In the
negative control group, injection of carrageenan produced
continuous increase of edema from the 30th minute to the
390th minute. Carrageenan is able to induce cell injury so
that injured cells release various mediators that initiate the
inflammation process. Edema caused by carrageenan

depends on the role of kinin, polymorphonuclear leukocytes,
and inflammatory mediators released such as PGE1, PGE2,
and PGA [15]. According to Tumbach [16], the
administration of sub plantar carrageenan will increase
COX-2 levels. Based on Figure 1, it can then be calculated
the mean percentage of edema in the soles of rats after
induction of carrageenan in each treatment, the test results
can be seen in Figure 2.
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Figure 2. Graph of relationship between mean percentage of edema and the time

The percentage of inflammation caused by carrageenan
injection in the treatment group was smaller than in the
placebo group as well as in the positive control group
(sodium diclofenac). The percentage of maximal
inflammation in the treatment group and the positive control

was reached in the 60m minutes. The ability of a material to
be able to reduce inflammation in lab animal’s feet due to
injection of carrageenan is expressed as a percentage of
inhibition. The percentage of inhibition for each group can
be seen in figure 3.
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Figure 3. Graph of the relationship of the mean percentage of edema inhibition to the time.

Based on the results of the study it was seen that the
three dose variations in the test group showed their ability to
inhibit edema formation. The percentage of edema inhibition
in the group with a dose at 45 mg / Kg of weight over time
has increased and is the most optimal. The mean value of the
percentage of edema inhibition at doses of 45, 90, and 180
mg / Kg of weight are respectively (60.27%; 53.51%; 54%)
starting from the 30th minute to the 390th minute. This result
shows that administration of the drug for 2.5 hours by oral
has shown the action of kencur rhizome extract in inhibiting
inflammation around the feet of rats. The inhibitory
characteristic of the test compound at a dose of 45 mg / kg
body weight as an anti-inflammatory result shows greater
results compared to positive control (Sodium diclofenac 20
mg / kg body weight), test dose 2 (90 mg / kg body weight)
and test dose 3 (180 mg / kg body weight) in the 240th
minute.

The results of calculating the percentage of edema
inhibition were then input into the ANOVA statistical test
using the SPSS version 25 application to analyze and see
whether the data met the ANOVA requirements, namely
normality and homogeneity test data. The normality test was
performed using  Kolmogrov-Smirnov  method and
homogeneity tests used the Levene method to see the
distribution of percent data of rat’s foot edema inhibition at
the 1st to 6t hours, where the results showed that at the 5t
and 6wt hours it had significant differences with a positive
control group with the results of Sig. respectively were 0.040
and 0.045. Next, it was proceeded with LSD test (Least
Significant Difference) using LSD method to see the
differences between treatment groups. The result showed that
there were significant differences between the dose groups of
45 and 90 mg / Kg of weight and the positive control group.
This proved that doses of 45 and 90 mg / Kg of weight of

ethanol extract of kencur rhizome have anti-inflammatory
activity.

From the results of phytochemical screening, it was
known that ethanol extract of kencur rhizomes included
flavonoid and tannin chemical compounds. The compounds
that may be responsible for anti-inflammation are flavonoids
and tannins. Flavonoids have an important role in
maintaining permeability and increasing capillary resistance.
Flavonoids inhibit the process of inflammation in two ways,
namely by reducing capillary permeability and inhibiting
arachidonic acid metabolism and secretion of lysosomal
enzymes from neutrophil cells and endothelial cells [17].
Flavonoids mainly work on microvascular endothelium to
reduce the occurrence of hypermeability and edema [18].
Flavonoids are also known to have the ability to protect cell
structures, as antioxidants, and anti-inflammatory [19].
Besides flavonoids, the content of polyphenols is also known
to inhibit lipoxygenase, which is closely related to the
mechanism of inflammation [20]. Tannins also have anti-
inflammatory activity, but the mechanism cannot be
explained [21].

IV. CONCLUSIONS

Ethanol extract of kencur rhizome in male rats with
doses of 45 and 90 mg/Kg of weight has anti-inflammatory
activity but it is still lower than anti-inflammatory activity
of positive control sodium diclofenac dose of 20 mg / Kg
BW at the 5t and 6t hours. Whereas the administration of
kencur rhizome ethanol extract using female rats at the 5t
hour at doses 45, 90 and 180 mg/Kg BW showed
significant differences with the positive control group with
Sig. are 0.002; 0.004; 0.002, respectively. From the three
doses of kencur rhizome extract it is known that the
greatest anti-inflammatory effect is found at a dose of 45

21



ATLANTIS

mg

PRESS

/ Kg WB with the smallest mean difference of edema

foot volume. This study shows that the ethanol extract of
kencur rhizome for male has anti-inflammatory activity at
all dosage levels.
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