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ABSTRACT

Background: In Indonesia, Vitex trifolia grown as a crop or bush is even used as a guardrail. Conventionally, V. trifolia is 
used as a swelling drug caused by breast cancer by drinking the decoction of its leaves. Our group of researchers in previous 
articles has been able to prove scientifically that V. trifolia has anti-inflammatory activity using the carrageenan‑induced 
method in five groups of rats. Because in the previous study found a large dose of 21.44%, 30.78%, and 41.46% for the 
dose of extract 500 mg / KgBW, 1000 mg / kg, and 2000 mg / KgBW for efficacious as anti-inflammatory, it is necessary 
to study the magnitude of the effective dose of the extract. Objective: This study aims to determine the median effective 
dosage of anti-inflammatory of V. trifolia L. ethanol extract. Materials and Methods: The dried V. trifolia leaves were finely 
chopped and then macerated with 96% ethanol in the macerator for 3 × 24 h, thickened with a rotary evaporator, and then 
evaporated over the water bath. Phytochemical screening was performed on the Farnsworth method. Against the extract, 
examination of extract parameters and TLC examination were performed based on Indonesian pharmacopoeia IV. Tests 
on ED50 were based on the induction procedure for inflammation of rats using carrageenan. The extract was administered 
orally to five test groups containing five mice at doses 1000, 1500, 2000, 2500, and 3000 mg/kg BW. The rat foot volume 
was measured and calculated percent inflammation inhibition after it was made a curve on probit log paper to determine 
ED50 extract. Results: From the result of substitution on plot equation of probit, log curve obtained effective dose median 
of Legundi leaf extract of 1428,8 mg/kg. Dose 1428.8 mg/kg BW was then defined as the ED50 anti-inflammatory activity 
of Legundi leaves extract. Through the calculation of one-way ANOVA and least significance different advanced test (P 
< 0.05), it could be proved that all the doses of the extract gave a significant difference to the negative control. The anti-
inflammatory activity was shown by the dose of extract 2000 m/kg BW, 2500 mg/kg BW, and 3000 mg/kg BW statistically 
did not differ significantly with positive control of 10 mg/kg BW. Conclusion: The effective dose of median (ED50) extract 
ethanol leaves V. trifolia Linn. which was efficacious anti-inflammatory was found 1428.8 mg/kg body weight. So far, no 
other researcher reported the ED50 of V. trifolia. These results suggest if the leaves legundi will be made anti-inflammatory 
herbal medicine, the preparation should be a drug to drink not a tablet considering the required dose big enough.
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INTRODUCTION

Legundi (Indonesian) or Vitex trifolia is an important 
medicinal plant in many traditional medicine methods in the 
world, among them Ayurveda (India) and Unani (Greece).
[1-4] In Indonesia, legundi grown as a crop or bush is even 
used as a guardrail.[5] In other words, these plants are easy 
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to develop and are available in large quantities. Utilization  
Utilization Legundi has been reported as medicinal plants 
include leaves, stems, fruit, seeds, and until  the roots.[6] Over 
time, the use of medicinal plants Vitex trifolia empirically by 
the community is now tested its activity through scientific 
research. Conventionally, in Krawang district, West Java, V. 
trifolia is used as a swelling/inflammation drug caused by 
breast cancer by drinking the decoction of its leaves. Legundi 
plant extract has been scientifically proven to have many 
activities, among them as anti-inflammatory and anticancer.
[1,7,8]

Inflammation is a form of immune response of the body. 
Inflammation indicates that the body is protecting itself 
from attacks of foreign substances. This process causes pain, 
redness of the skin, and even swelling. Inflammation aims 
to eliminate harmful stimuli such as irritation, cell damage, 
and pathogens from the body and initiate wound healing.[9] 
There are times when inflammatory pain is so unbearable 
that it is necessary to take painkillers. The common medicine 
used to treat pain is nonsteroidal anti-inflammatory drugs 
(NSAIDs). NSAIDs are proven to be clinically effective but 
may have side effects such as gastric or intestinal mucosal 
injury.[10] Inflammation and cancer are two inseparable things. 
Inflammation is caused by cancer. The presence of cancer cells 
causes inflammation.[11] Previous studies have shown that both 
the ethanol extract and the water extract of V. trifolia Linn. leaf 
produce anti-inflammatory activity against carrageen-induced 
rat-induced rat-rodents without significant adverse effects.[8,12] 
However, until now, there has been no research that leads to 
the search for an effective dose of extracts that effectively lead 
to anti-inflammatory properties (ED50). This paper reports the 
ED50 extract of V. trifolia leading to the developmental steps 
toward the formulation of its anti-inflammation drugs.

MATERIALS AND METHODS

Animal Test

The experimental animals used were female white rats 
weighing between 180 and 200 g, obtained from the School 
of Pharmacy, Bandung Institute of Technology. Before the 
use, mice were acclimatized for 1 week.

Plant Materials

The leaves of the plant V. trifolia Linn. or Legundi obtained 
from Tanjung Pakis Beach in Karawang, West Java, and had 
been through the process of determination by the Department 
of Biology FMIPA, Universitas Padjadjaran.

Extraction

The extraction method was performed according to the 
Indonesian Herbal Pharmacopoeia.[13] The dried Legundi 
leaves were finely chopped and then soaked with 96% 

ethanol solvent in the macerator for 3 × 24 h. The macerate 
was thickened with a rotary evaporator and evaporated over 
a water bath to remove the residual solvent to obtain a thick 
viscous extract with a constant weight.

Phytochemical Screening

Phytochemical screening based on the Farnsworth 
method[14] was performed to determine the secondary 
metabolite content of Legundi plant leaves. These tests 
included the detection of alkaloids (reagent Dragendorff, 
Mayer, and Bouchard), flavonoids (Shinoda test), tannins 
and polyphenols (Harborne method), saponins (foam 
test), triterpenoids (Lieberman-Bouchard reagents), 
sesquiterpenoids (vanillin reagents in H2SO4), and quinone 
(KOH reagent).

Extract Parameter Examination

This procedure included the determination of water content, 
ash content, and the determination of the yield of the extract, 
based on Indonesian Herbal Pharmacopeia.[13]

Thin-Layer Chromatography

Examination of thin-layer chromatography on extracts was 
performed by comparison of 2:1 hexane and ethyl acetate 
phases and silica gel 254 as the stationary phase.

ED50 Anti-inflammatory Extract

The method of determining ED50 is based on modified 
Weil method.[15] The ethanol extract of Legundi leaves 
was tested for inflammatory activity using induction 
method of edema in rat’s leg. There were five dose 
variations tested, i.e., 1000 mg/kg BW, 1500 mg/kg BW, 
2000 mg/kg BW, 2500 mg/kg BW, and 3000 mg/kg BW 
which were administered 1 h after the injection of carrageenan 
in the subplanar area to the test animals. The amount of edema 
was measured every 1 h for 5 h with a plethysmometer. The 
activity of ethanol extract of Legundi fruit was shown by 
the percent of production given to the formation of edema 
calculated by the formula:

%
� %

 inflammation =
Vt  Vo  1

Vt

− × 00

where Vt = Average volume of rat foot after induced 
carrageenan

Vo = volume of rat foot before induced carrageenan.

After that calculated the percentage of inflammatory 
inhibition. This value indicates the anti-inflammatory activity 
of the test material.



Mustarichie et al.� ED50 from anti-inflammatory properties of Vitex trifolia L.

721	 National Journal of Physiology, Pharmacy and Pharmacology  2018 | Vol 8 | Issue 5

%

%

% inflammatory 

inhibition

 inflammatory control  

 infla=

−
mmmatory test x 1

 inflammatory control 

���� %

%

00

To the animal, the negative control group was given 2% 
pulvis gummi arabicum (PGA) solution while the positive 
control was acetosal 10 mg/kg BW. The results of percent 
inflammation inhibition calculation in each group were 
then plotted in the probit log chart after which it could be 
observed a dose that gave effect to 50% of test animals. 
The ANOVA method followed by the least significant 
different advanced test (LSD) was then used to verify the 
data obtained.[16]

RESULTS

Extraction

Extraction of 250 g of Legundi leaves with ethanol yielded a 
yield of 12.05 %W/W.

PHYTOCHEMICAL SCREENING RESULTS

Water Content

The ethanol extract of Legundi leaves used in this study 
contained the moisture content of 9.51% v/w.

Ash Content

It was found that the ash content of the Legundi leaves was 
9.46% w/w.

THIN LAYER CHROMATOGRAPHY

ED50 of Legundi Extracts

Figure 2: The relationship between percentage inhibition 
inflammation with test dose. Red = Rat test 1, Green = Rat 
test 2, Purple = Rat test 3, Blue = Rat test 4, Orange= Rat test 
5, Yellow = Mean percent inflammatory inhibition

DISCUSSIONS

Extraction

Extraction of 250 g of Legundi leaves with ethanol yielded a 
yield of 12.05 %W/W.

Phytochemical Screening Results

Secondary metabolite compounds contained in Legundi 
leaves can be seen in Table 1. Flavonoids are known to be 
efficacious anti-inflammatory positive detected in ethanol 
extract of the Legundi leaf.

Murugan and Mohan[17] and Rajakan et al.,[18] in their articles, 
revealed the presence of alkaloids, flavonoids, saponins, 
phenolics, tannins, and terpenoids in their V. trifolia from 
Tamil Nadu, India. We had tried several times in our samples 
but could not find the alkaloids. It was not clear as to whether 
this was caused by location. Thenmozhi et.al.,[19] however, 
did not find alkaloid in their research on V. trifolia from Tamil 
Nadu, India.

Water Content

The ethanol extract of Legundi leaves used in this study 
contained the moisture content of 9.51%, so it was stated still 
eligible. As stated in Farmakope Herbal Indonesia,[13] a water 
content of the extract should be no more than 10% v/w as it 
may increase the risk of mold and mold growth.

Ash Content

It was found that the ash content of the legundi leaves was 
9.46% w/w. Pharmacopoeia Herbal Indonesia[13] states 
that good simplicia have the maximum ash content of 
11% w/w. This meant that the Legundi leaves of simplicial 
ash content used in this study were eligible. Basically, ash 
contains inorganic radicals such as phosphates, carbonates, 
and silicates of sodium, potassium, magnesium, or calcium. 
Calculation of ash content is useful in determining the quality 
and purity of the raw material to be used as medicine.[19]

Thin-Layer Chromatography

Examination of thin-layer chromatography on extract with 
the comparison of hexane and ethyl acetate phases of 2:1 
and silica gel 254 as stationary phase yielded six dots at 
254 nm and 366 nm [Figure 1]. There was no further effort 
to determine the type of spot. Jangwani et al.[20] reported 
that they had isolated β-sitosterol and two triterpenoids: 
Ursolic acid acetate and platanic acid from ethanolic extract 
of V. trifola leaves.

Figure 1: TLC spots of Legundi ethanol extract
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ED50 of Legundi Extracts

The procedure of determination of ED50 extract was based 
on induction method of rat’s inflammation of rats using 
carrageenan. This method was simple, quick, and gave 
constant results on testing of anti-inflammatory drugs 
without causing tissue damage.[21,22] Edema of carrageenan 
injection resulted in a gradual inflammatory response. 
Histamine, serotonin, and bradykinin were detected in the 
early phase of carrageenan induction, while prostaglandins 
that increased vascular permeability were detected in the 
final phase of inflammation.[23] Infiltration and activation 
of local neutrophils also increased the inflammatory 
response by producing free radical compounds of oxygen 
derivatives.[24] Another mediator that plays an important 
role in acute inflammation was the nitrous oxide (NO). 
Carrageenan stimulated the production and release of NO in 
tissues.[23] Legundi leaves were known to contain casticin.
[25] Flavonoid compounds are efficacious anti-inflammatory. 
Liquid extract was made by soaking the simplicia leaves 
in macerator with ethanol 96% for 3 days at room 
temperature. Ethanol was known as the preferred solvent 
for crop extraction because it has good extractive power, in 
the sense of being able to selectively dissolve the flavonoid 
component of the plant. The liquid extract of the Legundi 
leaves was further evaporated using a rotary evaporator and 
dried over the water bath to obtain a viscous extract with 
a constant weight because it no longer contains ethanol 
in significant amounts. From this procedure, the yield of 
extract was 12.05%. The extract was then applied for ED50 
determination.

Examination of ED50 was performed by preparing a 1% 
carrageenan solution in 0.9% saline for injection with a 
dose of 0.1 mL. According to Estakhr et al.,[26] a fresh 
solution of 1–3% carrageenan in saline was commonly 
used as much as 50–150 μL for intraplantar injection. 
Carrageenan was known to have no nutritional value but 
contains high levels of cellulose, so it was widely used 
by the food and medicine industry for making gels and 
emulsifiers.[23,27,28] The other use was as a material testing 
of experimental drugs that are suspected anti-inflammatory 
efficacious.[29]

In this study, there were seven groups of mice who received 
five different treatment types. To the negative control group, 
2% PGA solution was administered per oral while for the 
positive control group was given an assay of acetosal 10 mg/
kg BB per oral. The test group was given a solution of 
V. trifolia leaves in 2% PGA with doses of 1000 mg/kg BW, 
1500 mg/kg BW, 2000 mg/kg BW, 2500 mg/kg BW, and 
3000 mg/kg BW as shown in Table 2. Based on the percentage 
data of rat leg inflammation inhibition in each fraction of the 
test group, the effective dose of Legundi leaves extract could 
be determined by finding the dose variable which had at least 
50% of the sample population with the percent of rat foot 
inflammation inhibition which reached 50%.

The relationship between the extract dose and percent of 
inflammatory inhibition in the test group was shown in 
Figure 1 and Table 2.

The results of anti-inflammatory activity of extract can 
be seen in Figure 1 and Table 2. Based on the percentage 
data of rat foot inflammation inhibition in each fraction of 
the test group, the effective dose of Legundi leaves extract 
could be determined, i.e., by finding dose variables that 

Table 1: Phytochemical screening of Legundi leaves
Chemical compounds Results
Alkaloids ‑
Polyphenols +
Tannin ‑
Flavonoids +
Steroids +
Triterpenoids ‑
Monoterpene and +
sesquiterpene
Quinone +
Saponins ‑

Table 2: Percent of sample inflammatory inhibition of rats 
in each test group

Treatments Percent populations that 
have inflammatory inhibition 

minimum 50(%)
PGA 2% ‑
VTL 1.0 g/kg BW 0
VTL 1.5 g/kg BW 60
VTL 2.0 g/kg BW 100
VTL 2.5 g/kg BW 100
VTL 3.0 g/kg BW 100
Acetosal 0.010 g/kg BW 100

PGA: Pulvis gummi arabicum, VTL: Vitex trifolia leaf extract

Figure 3: SPSS calculation results
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have at least 50% of the sample population with a percent 
inhibition of leg inflammation of rats that reached 50%. 
It was shown that an increase in the mean percentage 
of inflammatory inhibition as increasing doses of the 
extract was administered. Exceptions occurred in the dose 
variables of 2500 mg/kg BW and 3000 mg/kg BW which 
showed a decrease in the percentage of inhibition, even 
doses of 2500 mg/kg BW reached a greater percentage of 
inflammatory inflammation than the positive control of the 
acetosal.

With the help of SPSS software, graph of the relationship 
between probit log and dosage log, the equation of the line 
as y = -44,747 + 15,348 x, as shown in Figure 2, with the 
standard error 13,193 and 4,029 (P < 0.05; n = 5). This 
results in the search for ED50 values requiring adjustment of 
calculations when substituted into the equations manually. 
Substitution y with probit value 5 (log probit 50) in the 
line equation yielded the antilogarithm value x = 1428.8 
[Figure 3]. Dose 1428.8 mg/kg BW was then defined as the 
ED50 anti-inflammatory activity of Legundi leaves extract. 
ED50 was understood as median effective dose, the dose 
required to achieve 50% of the desired response in 50% of 

the population, whereas TD50 is median toxic dose of 50% for 
50%, the dose required to get 50% of the population reporting 
this specific toxic effect; LD50 (median lethal dose), the dose 
required to achieve 50% mortality from toxicity; EC50 (Half 
maximum effective concentration), the concentration of a 
drug at which 50% of its maximum response was observed; 
and LC50 (half lethal concentration), the concentration of a 
drug at which 50% mortality from toxicity was observed.
[30,31] Our previous project reported that scientifically V. 
trifolia had anti-inflammatory activity of 21.44%, 30.78%, 
and 41.46% for doses of 500 mg extract/kgBW, 1000 mg/
kg, and 2000 mg/KgBW.[32] It was understood that research 
on anti-inflammatory of V. trifolia had been done by other 
researchers[8,12,19,33,34] as well, but none of them mentioning 
about ED50 of their results.

The analysis of the results of the research in the form of 
ANOVA (P < 0.05) showed that there was a significant 
difference between the increase of dose and the percentage 
of inflammatory inhibition in rat’s leg. This procedure was 
followed by Advanced LSD Test which gave the result that 
the doses of 1000 mg and 1500 mg were from non-identical 
populations, whereas larger doses of extracts show identical 

Figure 2: The relationship between percentage inhibition inflammation with test dose. Red = Rat test 1, Green = Rat test 2, Purple = Rat test 
3, Blue = Rat test 4, Orange= Rat test 5, Yellow = Mean percent inflammatory inhibition

Coefficients
Model B Unstandardized Coefficients Standardized Coefficients t Sig.

Std. Error Beta
1 (Constant) ‑44,747 13,193 -  ‑3,392 0.043

Log_doses 15,348 4,029 0.910 3,810 0.032

a. Dependent Variable: Log_probit
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results with positive controls of 10 mg/kg BW. Matsui 
et al.[33] mentioned that V. trifolia Linn. gave inflammatory 
inhibitory activity by regulating the expression of iNOS in 
macrophage cells.

CONCLUSIONS

The effective dose of median (ED50) extract ethanol leaves 
V. trifolia Linn. which was efficacious anti-inflammatory 
was found 1428.8 mg/kg body weight. These results 
suggest that, if the leaves of Legundi will be made anti-
inflammatory herbal medicine, the preparation should be a 
drug to drink not a tablet considering the required dose big 
enough.
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