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I. Introduction Long-term use of anti-inflammatory drugs

Tamarindus indica L is a type of tropical
plant that grows in Indonesia. Tamarind leaf extract
(Tamarindus indica L) contains active compounds
in the form of flavonoids, tannins, glycosides and
saponins. The content in tamarind leaves can
provide benefits, especially for health. This tropical
plant is used in traditional medicine for
inflammation, stomach pain, rheumatism, and sore
throats. Additionally, this plant is used in the
treatment of wound healing, diarrhea, sore eyes,
constipation and as an aphrodisiac (Mun’im, 2009;
Komakech, 2019).

The inflammatory response, or
inflammation, is a physiologic response to tissue
injury and infection. The inflammatory response to
these harmful agents can be caused by tissue injury,
infection, and allergic reactions (Kowalak, 2011).
Characteristics of inflammation include pain
(dolor), heat (calor), redness (rubor), and swelling
(tumor). These dangerous agents will cause the
release of inflammatory mediators such as
prostaglandins, prostacyclin, bradykinin, histamine,
cytokines, and leukotriene C4 (Frederickson,
2018).

can carry the risk of dangerous side effects.
NSAIDs (Non-Steroidal Anti-Inflammatories) have
side effects such as stomach ulcers and AIS (Anti-
Inflammatory Steroids) have side effects such as
decreased immunity. Currently, a lot of research is
being carried out to find alternative treatments that
can treat inflammation with minimal side effects.

Several studies have been carried out on
the Tamarindus indica L tamarind plant, namely
that infusion of tamarind leaves is effective as an
anti-inflammatory at concentrations of 10, 20, and
30% wi/v in mice induced by carrageen (Pramana,
2008). According to Akor, et al (2015), testing the
water extract of Tamarindus indica L leaves has
antinociceptive and anti-inflammatory activity at a
dose of 400 mg/kgbb in albino mice. The results of
research on anti-inflammatory activity with
carrageenan induction in male Wistar rats showed
that hydroethanol extract of tamarind leaves at a
dose of 1000 mg/kg bw provided a maximum
inhibitory effect of 73.63% (Bhadoriya SS, 2012).
There have been limited studies concerned on
leaves tamarind Therefore, this research intends to
testing the ethanol extract of tamarind leaves as an
anti-inflammatory.
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Il. Research Method
11.1 Sampling

The fresh tamarind leaf samples obtained
were wet sorted and cleaned using running water.
Dry by airing indoors for 14 days. The drying
results are then sorted dry to obtain leaves that are
suitable for use. After that, it is crushed to obtain a
coarse powder.

11.2 Extraction Process

The extraction method to obtain tamarind
leaf extract is the maceration method. A total of
500 g of coarse powdered tamarind leaves is put in
5 L of 96% ethanol in a maceration container until
the simplicia powder is completely submerged. The
container was closed tightly and left for 3x24 hours
at room temperature protected from direct sunlight,
stirring occasionally. The filtrate was filtered and
filtered three times. The filtrate obtained was
collected and evaporated using a rotary evaporator
to obtain a thick extract (Hanani, 2015)

11.3 In Vivo Anti-Inflammatory Activity Testing

The rat test animals were acclimatized for
1 week, then weighed to determine the volume
given to each test animal. Rats were divided into 5
groups, namely group | was given Na. CMC
(negative control). Group Il was given diclofenac
sodium suspension at a dose of 5.136 mg/kgBW,
groups 11, 1V, and V were given ethanol extract of
tamarind leaves at a dose variant of 250 mg/kgBW;
500 mg/kgBW; and 1000 mg/kgBW. The initial
volume of the rat's paw (leg) was measured before
initial volume treatment (V0). Measurement of the
volume and thickness of rat paw edema using a
peltysnometer and calipers. Test animals were
treated with the test preparation orally once a day.
Next, one hour later the rats were induced with 0.1
mL of 1% carrageenan intraplantarly. The volume
and thickness of the rat's paw edema were
measured for 7 hours at 1 hour intervals,
represented as the final volume (Vt) (Winter, 1962;
Samodra, 2019).

11.4 Data Analysis
The research quantitative data is in the
form of AUC (Area Under Curve) values from the
curve of average edema volume and thickness
against time and percent anti-inflammatory power
(% DAI). The AUC value is the average area under
the curve which is the relationship between the
average volume and thickness of edema per unit
time using the formula (1).
_Vin-1tVin

AUCgll-l - T (tn “th1 )

)
Description Vtn-1: Edema volume one hour before,
Vtn: hour edema volume

The percentage of edema and thickness of
the rat's paws were calculated. The percentage of
edema and the average (mean) percentage of edema
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inhibition are calculated using the following
formula (2).

0 DAT=AUCK-AUCy

G, x 100% 2
Description % DAI: Percent anti-inflammatory
inhibition, AUCK: Average for negative controls,
AUCp:  Average for  treatment  group
(Pramitaningastuti, 2017)

The AUC value obtained was tested
statistically using the one-way Anova test then
followed by the LSD test with a significance level
of 0.05

I11. Results and Discussion

Inflammation is the body's response to
infection and tissue damage at the site of injury to
eliminate the cause of injury (for example microbes
or toxins) and can cause necrosis in cells and
tissues (Kumar et.al, 2021). In this study, tests were
carried out to determine the potential of tamarind
leaf extract (Tamarindus indica L) as an anti-
inflammatory in  Wistar rats induced by
carrageenan. This study aims to determine the
effect and effective dose of tamarind leaf extract
(Tamarindus indica L) as an anti-inflammatory.
The method used in this study was Rat Hind Paw
Edema, namely the formation of artificial edema
caused by injecting 0.1 mL of 1% w/v lambda
carrageenan intraplantarly. Measurement of edema
in rats' feet was carried out by measuring the
volume and thickness of the edema using calipers
and a pletysnometer

Carrageenan has been widely used as an
edema inducer and inflammation inducer. There are
two stages of the mechanism by which carrageenan
induces inflammation, namely in the first stage the
release of histamine, bradykinin and serotonin in
the initial phase during the first hour and the
second stage due to excessive prostaglandin
production in the tissue and associated with the
release of bradykinin, protease, lysomal enzymes,
cell migration, activation and degranulation which
takes place after one hour of carrageenan induction
(Singh et al, 2014). In the study, a positive control
was used, namely diclofenac sodium. Diclofenac
sodium is a class of non-steroidal anti-
inflammatory drugs which has a mechanism of
action, namely inhibiting the cyclooxygenase
enzyme in the formation of prostaglandins and
other pain mediators, thereby reducing the
transmission of nerve pain received by the CNS
(Dipiro et al, 2020).

Data obtained from measuring the
thickness and volume of mouse paw edema at any
time in all groups were tabulated and graphed.
Next, the measurement values for edema thickness
and edema volume are calculated based on AUC.
The AUC (Area Under Curve) value is obtained
from data on the thickness and volume of edema
formed in each test animal at each time. AUC
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(Area Under Curve) is a value that describes the
volume of edema for each group of test animals at
each unit of time. The greater the AUC value
indicates that the anti-inflammatory activity of a
drug in reducing the volume of edema is smaller.
Conversely, the smaller the AUC value indicates
the greater the anti-inflammatory activity of the
drug (Sutrisna, 2010). The AUC values of test
animals at each time were added up and averaged
to be used in calculating the percentage of anti-
inflammatory power (%DAI) of tamarind leaves.

The percentage of anti-inflammatory power shows
the percent value of the ability of a test group to
provide an anti-inflammatory effect on test
animals. This value is inversely proportional to the
AUC value, where the greater the DAI percentage,
the smaller the AUC value obtained.

Data on decreasing edema volume is used
to determine the total AUC (Area Under Curve)
value, which is then calculated as the average value
of the total AUC and percent anti-inflammatory
power (%DAI) in the following Table:

Table 1. Average AUC and percent anti-inflammatory power in rat paw edema volume

Treatments Groups

Average AUC Volume Rat’s

% DAI Volume Rat’s

Paw Edema (mmd) Paw
Negative control (Na.CMC 1%) 10,71 -
Positive Control (Diclofenc sodium) 9,01 16%
EEDAJ 250 mg/KgBB 11 2%
EEDAJ 500 mg/KgBB 10,36 4%
EEDAJ 1000 mg/KgBB 9,48 12%

Disscussion: Na.CMC= Carboxilmetilcellulose sodium; EEDAJ= Ethanol Extract tamarind leaves; AUC= Area

Under Curve; DAI= Inhibition of antiinflammatory

Table 1 shows that the positive control
group had the lowest average AUC value with a
value of 9.01 mm3.hour and had the highest
percentage of anti-inflammatory power, namely
16%, which means that diclofenac sodium provided
the best anti-inflammatory effect compared to other
groups in reducing edema volume. The test
preparation group that was best in providing anti-
inflammatory effects was EEDAJ 1000 mg/KgBW
with a %DAI value of 12% then for the EEBC 500
mg/KgBW and EEBC 250 mg/KgBW groups with
%DAI values of 4% and 2% respectively.

The calculation results of the AUC value
for the total thickness of rat paw edema that were
obtained were statistically analyzed using the One
Way Annova test (can be seen in appendix 6, Table
4). The normality and homogeneity test data for all
treatment groups met the requirements with a p
value of> 0.05. Then proceed with the LSD test to
see the differences between treatment groups. The
results of statistical analysis of the AUC value of
rat paw edema volume in the negative control
group (Na.CMC) showed no significant difference
with EEDAJ 250 mg/KgBW and EEADJ 500
mg/kgBW with a value of p= 0.318 and p= 0.134
but significantly different from the test group other.

This means that the negative control group had the
same effect as EEDAJ at a dose of 250 mg/kgBW
and EEADJ 500 mg/kgBW in reducing
inflammation (edema volume) in the rats' feet. The
positive control group showed no significant
difference to the EEDAJ 1000 mg/kgBW group
with a p value = 0.078. This means that the positive
group given diclofenac sodium had the same effect
as the EEDAJ 1000 mg/kgBB group as an anti-
inflammatory in reducing the volume of rat paw
edema. For the extract group, the test showed that
EEDAJ at a dose of 1000 mg/kgBW was
significantly different from EEDJ 250 mg/kgBW
and 500 mg/kgBW with a value of p = 0.000 and p
= 0.043. This means that the 1000 mg/kgBB
EEDAJ extract has a better effect on reducing the
thickness of edema in the legs of mice compared to
the other test extract groups.

Data on decreasing edema thickness is
used to determine the total AUC (Area Under
Curve) value, which is then calculated as the
average value of the total AUC and percent anti-
inflammatory power (%DAI) in the following
Table:

Table 2. Average AUC and percent anti-inflammatory power in rat paw edema thickness

Treatments Groups

Average thickness Rat’s

% DAI Thickness

Paw Edema (mm.jam) Rat’s Paw
Negative control (Na.CMC 1%) 43.4 -
Positive Control (Diclofenc sodium) 40.93 6%
EEDAJ 250 mg/KgBW 42.8 1%
EEDAJ 500 mg/KgBW 42.58 2%
EEDAJ 1000 mg/KgBW 41.8 4%
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Disscussion: Na.CMC= Carboxilmetilcellulose sodium; EEDAJ= Ethanol Extract tamarind leaves; AUC= Area

Under Curve; DAI= Inhibition of antiinflammatory

Table 2 shows that the positive control
group had the lowest average AUC value with a
value of 40.93 mm.hour and had the highest
percentage of anti-inflammatory power, namely
6%, which means that diclofenac sodium provided
the best anti-inflammatory effect compared to other
groups in reducing the width of edema. The test
preparation group that was best in providing anti-
inflammatory effects was EEDAJ 1000 mg/KgBW
with a %DAI value of 4% then for the EEBC 500
mg/KgBW and EEBC 250 mg/KgBW groups with
%DAI values of 2% and 1% respectively.

The calculation results of the AUC value
for the total thickness of rat paw edema that were
obtained were statistically analyzed using the One
Way Annova test. The normality and homogeneity
test data for all treatment groups met the
requirements with a p value of> 0.05. Then proceed
with the LSD test to see the differences between
treatment groups. The results of statistical analysis
of the AUC value of rat paw edema thickness in the
negative control group (Na.CMC) showed no
significant difference with EEDAJ 250 mg/KgBW
with a p value = 0.108 but was significantly
different from the other test groups. This means
that the negative control group had the same effect
as EEDAJ at a dose of 250 mg/kgBW in reducing
inflammation (edema thickness) in the rats' feet.
The positive control group showed a significant
difference to all groups of test preparations with a p
value <0.05. This means that the positive group
given diclofenac sodium had a good anti-
inflammatory effect. For the extract group, the test
showed that EEDAJ at a dose of 1000 mg/kgBW
was significantly different from EEDJ 250
mg/kgBW and 500 mg/kgBW with a p value =
0.014 and 0.043. This means that the 1000
mg/kgBB EEDAJ extract has a better effect on
reducing the thickness of edema in the legs of mice
compared to the other test extract groups

Based on the results of this research, it can
be concluded that the ethanol extract of tamarind
leaves has an anti-inflammatory effect with an
effective dose in carrageenan-induced test animals
of 1000 mg/KgBW. EEBC at a dose of 1000
mg/KgBW had a good anti-inflammatory effect and
had the highest % DAI among the other tested
extract doses in terms of volume and thickness of
rat paw edema at 12% and 4%. The effectiveness of
the ethanol extract of tamarind leaves as an anti-
inflammatory is thought to be due to the presence
of flavonoids, alkaloids, and tannins. The
mechanism of flavonoids as anti-inflammatory is
through direct inhibition of cyclooxygenase and
lipoxygenase enzyme activity which causes
inhibition of prostaglandin  and leukotriene
biosynthesis (Nijveldt et al., 2001). Alkaloid
compounds act as anti-inflammatories through the
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mechanism of inhibiting the cyclooxygenase 2
(COX-2) enzyme thereby reducing PGE2 synthesis
(Li et al, 2020). Apart from that, tannin also plays
an anti-inflammatory role by inhibiting NO and
prostaglandin-E2 (PGE2) (Wijesinghe, 2013).

IV. Conclusions

Ethanol extract of tamarind leaves
(Tamarindus indica L) has anti-inflammatory
effects with an effective dose of 1000 mg/kgBW.
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