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Abstract
Lantana camara is a plant that is used empirically for traditional medicine. This plant has the potential to be
developed as an anti-inflammatory and antioxidant drug because it contains flavonoids, saponins, tannins,
alkaloids[1] essential oils[19], carbohydrates, proteins, glycosides, oligosaccharides, kinins, steroids,
triterpenoids, and sesquiterpenes[2]. Therefore this article is created in order to provide information about the
various research that supports evidence of conformity with the use of this plant empirically as antiinflammatory and antioxidant. Antioxidant activities were obtained in Lantana camara plants by using the
DPPH method which showed high IC50 values compared to the standard drug. The anti-inflammatory activity of
lantana leaves showed that they had different anti-inflammatory effects depending on the dose given. From the
results of the review, empirical evidence of pharmacological activity was found from the use of the lantana
plant leaves.
Keywords: Anti-inflammatory, antioxidant, Lantana camara, phytochemicals

1. Introduction
Currently, the popularity of herbal therapies is increasing. One of the medicinal plants that are empirically and
commonly used as traditional medicine is lantana leaves (Lantana camara L)[1] from the Verbenaceae family.
This plant has been used in many parts of the world to treat various diseases[2]. In Central and South America
lantana leaves can treat wounds, chickenpox, and measles. In Asian countries, the lantana leaves are used to
treat wounds, rheumatism, boils, leprosy, and scabies[3]. In Ghana an infusion of the whole plant is used for
bronchitis and pulp of the root in milk is given to children to treat stomach aches [21]. Empirically, lantana
leaves are used by the community to treat several kinds of diseases such as wound medicine, cough medicine,
urine laxative, sweat laxative, menstrual laxative, fever reducer, swelling medicine, gout, and ulcers [2], skin
diseases, pain relievers, vaginal discharge, tuberculosis, and asthma [1], bleeding cessation for cuts, tinea
versicolor, ringworm, and ringworm[22].
Lantana leaves contain active compounds of flavonoids, saponins, tannins, alkaloids [17] essential oils,
carbohydrates, proteins, glycosides, oligosaccharides, kinins, steroids, triterpenoids, and sesquiterpenes [2]. The
content of saponins, flavonoids, and essential oils has anti-inflammatory effects such as the mechanism of
action of saponins that are able to interact with many lipid membranes, flavonoids with the mechanism of
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action of inhibiting the metabolic pathway of arachidonic acid, the formation of prostaglandins, if
prostaglandins are not inhibited, there will be an increase in body temperature which will cause fever . 19],
essential oils with a mechanism that can inhibit platelet aggregation by inhibiting thromboxane so that it also
plays a role in anti-inflammatory effects[4]. The content of secondary metabolites that can function as
antioxidants includes alkaloids, flavonoids, phenolic compounds, steroids, and terpenoids [2].
Antioxidant compounds from plants can be obtained by extraction using a solvent. The difference in polarity of
the solvent results in different amounts and types of metabolites obtained [5]. The use of antioxidant compounds
is growing both for food and medicine along with increasing knowledge about free radical activity[6].
Antioxidant compounds are inhibitors used to inhibit autoxidation. The antioxidant effect of phenolic
compounds is due to their oxidizing properties which play a role in neutralizing free radicals [7]. Natural
antioxidants that can be obtained from medicinal plants play an important role in preventing the treatment of
chronic diseases caused by oxidative stress. Exogenous intake of antioxidants has been shown to prevent
inflammation [6].
Inflammation is a natural response that occurs in tissue damage[8]. Inflammation is one of the diseases that
many people suffer from. Inflammation has a fairly high incidence, inflammation can be caused by physical
trauma, infection or antigen reactions from disease, such as being hit by a blunt object and bacterial infection
in open wounds (pus formation on the skin). wounds) which can cause pain and interfere with activities [9].
Inflammatory reactions can be observed from clinical symptoms, namely, redness (rubor), increased heat
(kalor), swelling (tumor), pain (dolor)[10]. Currently, there are various drugs used to treat inflammation. Antiinflammatory steroids, for example, can cause decreased immunity to infection, osteoporosis, atrophy of
muscle and fat tissue, increase intraocular pressure, and are diabetic[14]. The steroid class anti-inflammatory can
cause gastric ulcers to bleeding[15], kidney disorders, and anaemia [16]. Long-term use of NSAIDs can cause
ulceration and bleeding in the lower gastrointestinal tract. It was reported that NSAIDs cause surface wounds
by affecting the integrity of the mucous membrane of the gastrointestinal tract [10]. So for the development of
traditional medicine and with the strong indication that lantana leaves have anti-inflammatory and antioxidant
activities, further research needs to be developed in order to know whether or not lantana leaves can inhibit
inflammation and have antioxidant activity. Free radicals are atoms or molecules that have lost electrons in
their outer orbits[18].
Free radicals can be generated from aerobic respiration and various other metabolic processes in the body[2]. If
the level of free radicals in the body is too high, it can reduce cell function and induce[6]. If cell damage occurs
continuously, there will be an imbalance in the number of free radicals in the body so that it can cause
inflammation in cells[22], causing degenerative diseases such as cancer, cardiovascular disease, Parkinson's and
Alzheimer's. One way to prevent excessive free radicals in the body is by giving antioxidants [25]. Antioxidants
are compounds that can neutralize the reactivity of free radicals. There are several exogenous synthetic
compounds that can be used as antioxidants, namely vitamin E and BHA (Butylated Hydroxyanisole).
Therefore, we look for antioxidants that come from nature to reduce the toxic effects[22].

2. Data Collection Methods
In compiling this review article, the literature sources used were official books and international journals with
the topic of anti-inflammatory activity and chemical compounds contained in the lantana leaves plant
(LantanaCamara) published in the last 20 years (2000-2000). 2020). The main reference search for this review
article was done through websites such as Science Direct, Google Scholar, PubMed, and various other
published journals. Keywords used to search the data were as follows: "Anti-inflammatory, antioxidant,
Lantana camara, phytochemical"
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3. Result and Discussion
3.1 Anti-inflammatory
The anti-inflammatory activity of lantana leaves has been demonstrated in both in vitro and in vitro
studies. A total of 5 studies were included in this article based on our eligibility criteria. The anti-inflammatory
activity of lantana leaves is summarized in table 1.

Type of extract

Table 1. Summary on anti-inflammatory activity of Lantana camara
Dose/concentrat animal
Pharmacological activity
country
ion of

Ethanol extract

100 mg/kg BW

Male
white rats

Ethanol extract of lantana
leaves has an inhibition effect
for inflammation in male
white rats and has an
influence on the inhibition of
the cyclooxygenase-2 enzyme
in male white rats

Indonesian

Ifora
2020

White rats

Methanol extract in lantana
leaves has better antiinflammatory activity in
reducing inflammation of
edema in the feet of white
rats, the dose used shows a
decrease in inflammation of
the feet of white rats.

Indonesia

Wijaya et al,
2017

Rats

70% ethanol extract of
lantana leaves has an antiinflammatory effect on rat
foot edema.

Indonesia

Sandhiutami et
al, 2020

Swiss
Rats

Methanol extract in lantana
leaves
has
an
antiinflammatory
effect
as
measured by the volume of
edema in rat paws.

India

Ghosh et al,
2010

Albumin
denaturati
on

Lantana camara leaf fraction
extract has significant antiinflammatory activity in
inhibiting protein (albumin)
denaturation,
therefore
lantana
camara
has
significant anti-inflammatory
properties.

India

Karthikeyan et
al, 2020

200 mg/kg BW
400 mg/kg BW

Methanol extract

750 mg/kg BW
1000 mg/kg BW
1250 mg/kg BW
1500 mg/kg BW

Ethanol extract

3.2 g/kg BW
6.4 g/kg BW

Methanol extract

10 mg/kg BW
20 mg/kg BW
40 mg/kg BW

Ethanol extract

100 g/ml
200 g/ml
300 g/ml
400 g/ml
500 g/ml

Reference
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Research for the anti-inflammatory and antioxidant activity of Lantana camara L has been carried out many
times. Ifora et. al., in 2020 tested the anti-inflammatory activity of the ethanol extract of lantana leaves
(Lantana camara L.) at a dose of 100 mg/kg BW, 200 mg/kg BW, and 400 mg/kg BW. The results showed the
activity of Lantana camara L extract on the inflammation inhibitory power of male white rats (Sig < 0.05) and
had an effect on the inhibitory power of the cyclooxygenase-2 enzyme in male white rats (Sig < 0.05)[3].
Based on research conducted by Wijaya et. al., in 2017, from four variants of the dose of lantana leaves extract
750mg/kgBB, 1000mg/kgBB, 1250mg/kgBB and 1500mg/kgBB. The effective dose of lantana leaf extract is
1500mg/kgBW which has better anti-inflammatory activity in reducing inflammation of the feet of white
rats[1].
Research by Sandhiutami et. al., in 2020, showed that 70% ethanol extract (Lantana camara) has effectiveness
as an anti-inflammatory against rat footprint edema. The dose of lantana leaves extract at 3.2 g/kg and 6.4 g/kg
was effective as an anti-inflammatory with a percentage value of 21.44% and 21.77% and the effectiveness
was 74.57% and 75.72%, respectively[4]. In another study by Ghosh et. al., in 2010, methanol extract of lantana
leaves (Lantana camara) at a dose of 10 mg/kg, 20 mg/kg, 40 mg/kg, had an anti-inflammatory effect as
measured by the volume of edema in rat paws[18].
Based on research conducted by Karthikeyen et. al., in 2020, ethanol extract from lantana leaves at doses of
100µg/ml, 200µg/ml, 300µg/ml, 400µg/ml, 500µg/ml had significant anti-inflammatory activity in inhibiting
protein (albumin) denaturation. Lantana camara has significant anti-inflammatory properties[21].
Chemical compounds contained in lantana leaves extract (Lantana camara) have anti-inflammatory properties.
The benefit can prevent the formation of inflammation. [1].Inflammation is a natural response that occurs in
tissue damage. Lantana plant has the potential to be developed as an anti-inflammatory drug because it
contains flavonoids, saponins, tannins, and essential oil alkaloids, carbohydrates, proteins, glycosides,
oligosaccharides, kinins, steroids, triterpenoids, and sesquiterpenes[2]. The presence of anti-inflammatory
activity from lantana leaves is allegedly due to the activity of secondary metabolites contained in lantana
leaves[4]. This was done through phytochemical screening which showed that lantana leaves extract contained
flavonoid compounds, alkaloids, tannins, and saponins[7].
The mechanism of flavonoids in inhibiting the process of inflammation occurs in two ways, namely by
inhibiting capillary permeability and inhibiting arachidonic acid metabolism so that prostaglandin production is
reduced [4]. Flavonoids inhibit the secretion of lysosomal enzymes which are mediators of inflammation [1], and
also inhibit phosphodiesterase, aldol reductase, monoamine oxidase, protein kinase, DNA polymerase and
lipoxygenase[10]. Tannins are known to have anti-inflammatory, astringent, antidiarrheal, diuretic, and
antiseptic activities[14]. Saponins have the ability as cleansers and antiseptics that function to kill or prevent the
growth of microorganisms. In addition, it stimulates the formation of collagen, a structural protein that plays a
role in the wound healing process[10].
Inhibition of these inflammatory mediators can inhibit the proliferation of the inflammatory process [24]. While
the anti-inflammatory mechanism of saponins is to inhibit the increase in vascular permeability [25]. In addition
to flavonoids, tannins also have anti-inflammatory activity. Tannins have antioxidant activity[1]. Antioxidants
act as an anti-inflammatory in various ways, namely (1) inhibiting the production of oxidants (O2) by
neutrophils, monocytes, and macrophages, inhibiting O2 will reduce the formation of H2O2 which results in
the production of hypochlorous acid (HOCl) and OH being inhibited. (2) directly inhibit reactive oxidants such
as hydroxyl radicals (OH) and hypochlorous acid. The active compounds contained in red betel are thought to
be able to help in the healing process of inflammation [12].
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3.2 Antioxidants
Lantana leaves (Lantana camara) contain antioxidants which are summarized in table 2.
Table 2. Summary on antioxidant activity of Lantana camara
Type of Solvent

Compound

IC50

Antioxidant
intensity

Country

Reference

n-hexane

Alkaloids

153.78 PPM

Weak

Indonesia

Mangela et al, 2016

ethyl acetate

Polyphenols and
steroids

71.70 PPM

Strong

80,96 PPM

Strong

ethanol
Ethanol

Tannins
Polyphenols /
tannins

8,95 ug / ml

Very strong

Indonesia

Wahyuningrum et
al ,2021

Soluble fraction
n-hexane

Lipids

67.86 μg / ml

Strong

Insoluble
fraction nhexane

Lipids

35.03 ug / ml

Very strong

Soluble fraction
ethyl acetate

Flavonoids,
phenolic

68.43 μg / ml

Strong

insoluble
fraction

Flavonoids,
phenolic

23.86 ug / ml

Very strong

3.99 μg / ml

Very strong

Vitamin C
Distilled water

Phenolic

42.66 ug / ml

Very strong

India

Kalita et al, 2012

Methanol

Phenolic

0,036 pg / ml

Very strong

India

Bhakta et al, 2009

Flavonoids

10.7 μg / ml

Very strong

Proantoyandin

132.5 pg / ml

Moderate

Based on research conducted by Mangela et. al., in 2006, the antioxidant activity of lantana leaves for nhexane, ethyl acetate and ethanol extracts, respectively are as follows: 153.78 ppm, 71.70 ppm, and 80.96 ppm.
The antioxidant activity of lantana leaves in the n-hexane extract was weak, while the ethyl acetate and ethanol
extracts were strong. The content of compounds in lantana leaves in the n-hexab extract contained alkaloids
and terpenoids, in ethyl acetate, there were polyphenols/tannins and steroids while in ethanol there were
polyphenols/tannins[2].

© 2021, IJPSM All Rights Reserved, www.ijpsm.com

148

Restia Apriliana et al, Int. Journal of Pharmaceutical Sciences and Medicine (IJPSM),
Vol.6 Issue. 8, August- 2021, pg. 144-151
ISSN: 2519-9889
Impact Factor: 3.426
Wahyuningrum et. al., research in 2021 showed that the antioxidant activity of lantana camara for ethanol
extract 8.95 g/ml was very strong, the soluble fraction n-hexane 67.86 g/ml was strong, the insoluble fraction
n-hexane 35.03 g/ml very strong, the soluble fraction of ethyl acetate 68.43 g/ml was strong, the insoluble
fraction of ethyl acetate 23.86 g/ml was very strong and vitamin C 3.99 g/ml was very strong [6].

Antioxidant intensity

Table 3 IC50 value data based on antioxidant intensity[22].
IC50 value

Very strong

<50

Strong

51-100

Moderate

101-250

Weak

251-500

Inactive

>501

Based on research conducted by Kalita et. al., 2012, the antioxidant activity of lantana leaves from 42.66 g/ml
distilled water is very strong, in the distilled water extract of lantana leaves there are phenolic compounds[5]. In
another study by Bhakta et al 2009, methanol extract of lantana leaves, phenolic compounds 0.036 g/ml are
very strong, flavonoids 10.7 g/ml is very strong, proantoyanding 135.5 g/ml is moderate[24].
The presence of antioxidant activity is thought to be due to the presence of secondary metabolites contained in
lantana leaves. This was obtained from the results of the lantana leaves extract group containing flavonoids,
alkaloids, paolofeno/tannins, steroids, and terpenoids[2]. Flavonoids are one of the most common examples of
polyphenols found in plants. Polyphenolic compounds have antioxidant activity by inhibiting oxidation
reactions by scavenging free radicals[26]. The more polyphenol components, the higher the antioxidant
activity[25].

4. Conclusion
Chemical compounds contained in lantana leaves (Lantana camara) are useful as an anti-inflammatory. The
anti-inflammatory activity of betel leaf extract is thought to be due to the presence of flavonoid compounds,
saponins and tannins. The mechanism of flavonoids in inhibiting the process of inflammation is done in two
ways, namely by inhibiting capillary permeability and inhibiting arachidonic acid metabolism so that
prostaglandin production is reduced. Flavonoids also inhibit the secretion of lysosomal enzymes which are
mediators of inflammation. Inhibition of these inflammatory mediators can inhibit the proliferation of the
inflammatory process.
From the results of several studies used, the lantana plant has compounds that have the potential as
antioxidants, namely polyphenol compounds that have antioxidant activity by inhibiting oxidation reactions by
capturing free radicals. The more polyphenol components, the higher the antioxidant activity. Lantana camara
has the highest antioxidant activity with a value of 0.036 g/ml.
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