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ABSTRACT 

Objective: Lantana camara is a tropical plant whose leaves are used in Benin in traditional 

medicine to treat skin infections. This work aimed to test in vitro the effectiveness of the aqueous 

extract of Lantana camara leaves in the treatment of these infections. 

Method and results: The aqueous extract of Lantana camara leaves were incubated for 24 hours 

at a dose of 50 mg/ml with strains of Staphylococcus aureus and Pseudomonas aeruginosa, two 

bacteria often isolated from skin infections. After incubation, the bacteria were cultured. The 

extract was bactericidal for all strains of Staphylococcus aureus and not for those of Pseudomonas 

aeruginosa. These strains were tested resistant to Amoxicillin + Clavulanic Acid. Then, the extract 

was administered for 28 days to Wistar rats at a dose of 300 mg/Kg/day. The blood leukocyte 

count of the rats was not significantly changed by the extract administered.  

Conclusion and application of results: The aqueous extract from the leaves of Lantana camara 

was bactericidal against strains of Staphylococcus aureus. This result offered good prospects for 

the treatment of infections caused by Gram-positive cocci, a category to which Staphylococcus 

aureus belongs. The bactericidal effect was not noted on strains of Pseudomonas aeruginosa, 

which was part of the gram-negative bacilli. The extract administered in vivo to Wistar rats did not 

alter the leukocyte profile, suggesting its efficacy in vivo was due directly to its bactericidal 
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property and not to stimulation of the immune system. It could therefore be used not only in the 

treatment of internal infections, but also in that of skin infections by application to these lesions 

caused by these bacteria. Since the strains of Staphylococcus aureus used were resistant to 

Amoxicillin + Clavulanic Acid, the extract could be turned into an improved traditional medicine 

to offer an alternative to the problem of antibiotic resistance. 

Keywords : Lantana camara, Staphylococcus aureus, Pseudomonas aeruginosa. 

 

INTRODUCTION 

Infectious diseases are caused by different 

types of pathogenic microorganisms, such as 

bacteria, viruses, parasites or fungi (WHO, 

2015). These infectious diseases cause more 

than 17 million deaths per year worldwide and 

represent 43% of deaths in developing 

countries (WHO, 2015). They represent a 

major public health problem in the world and 

especially in developing countries where they 

are endemic (Khabbaz et al., 2014). Bacterial 

infections are responsible for 70% of these 

deaths (Gangoue, 2003). The discovery of 

antibiotics significantly reduced the spread of 

these pathologies. The remarkable 

effectiveness of these antibiotics was 

accompanied by their massive and abusive use 

leading to the emergence of bacterial 

resistance (Ben et al., 2005). This resistance 

contributed to making pathologies linked to 

microbes the leading cause of death in the 

world, killing more than 50,000 people per day 

(Ahmad et al., 2001) and contributing to the 

need to search for new molecules. Medicinal 

plants remain potential sources of new active 

molecules. According to WHO (2002), an 

estimated 80% of the African population 

engaged in this practice for their own health. 

Among the many exploited species was 

Lantana camara L. This plant was used in the 

traditional treatment of diarrhoea, microbial 

infections, rashes and dermatoses. Moreover, 

recent studies revealed the hidden potential of 

this plant, which deserves investigation in the 

search for more effective antibacterial 

biomolecules (Z. Tonzibo et al., 2006; Dèhou 

et al., 2018).  In order to broaden the spectrum 

of antibacterial action of Lantana camara and 

to identify the best method of concentration of 

active ingredients, this project was undertaken 

in order to study the antibacterial effect of 

aqueous extracts of the leaves of Lantana 

camara on two germs responsible for skin 

infections in humans: Staphylococcus aureus 

and Pseudomonas aeruginosa. 

 

MATERIAL AND METHODS 

Plant material: The plant material consisted 

of the leaves of Lantana camara. The leaf 

sample was collected in the commune of 

Abomey-Calavi, in southern Benin. It was then 

identified and certified at the National 

Herbarium of Benin under the number YH 512 

/ HNB. After drying at laboratory temperature 

(20-25 ° C), they were ground into powder 

using a SONIK-SB brand mixer and stored in 

suitable jars in the laboratory.  

Preparation of the aqueous extract:  

Fifty(50) g of powder from the Lantana 

camara leaves were boiled in 500 ml of 

distilled water in a 1000 ml flask for 30 

minutes. After cooling, the mixture is filtered 

through a Bushner. This operation was 

repeated six times for a total mass of 300 g 

(Koudoro et al, 2014; Tchogou et al, 2016). 

-Microbial strains: Strains of Pseudomonas 

aeruginosa (Gram-negative bacillus) and 

Staphylococcus aureus (Gram-positive cocci) 

isolated from skin infections and abscesses in 

the clinical biology laboratory of the Saint Jean 

de Dieu hospital in Boko, Benin, were used for 

antimicrobial testing. They were stored in 

nutrient agar-based media at 4 ° C prior to use.  

Culture media and antibiotics: Mueller-

Hinton (MH) broth was used for the culture of 
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bacteria. Eosin Methylene Blue (EMB) culture 

medium was used to isolate Pseudomonas 

aeruginosa and Chapman's medium for 

Staphylococcus aureus. The culture media and 

antibiotic discs namely Norfloxacin and 

Amoxicillin + Clavulanic Acid used as control 

came from the companies Biomerieux® and 

Biorad®. 

Animal material: The animal material 

consisted of albino Wistar rats with an average 

body weight of 130 to 157 g, having free access 

to water and food and acclimatized to the 

conditions of breeding of the animal house of 

the laboratory of Molecular Pathophysiology 

and Toxicology of the Faculty of Sciences and 

Techniques (FAST) of the University of 

Abomey-Calavi UAC) in the Republic of 

Benin. The breeding took place in a well 

ventilated room, with a day-night rhythm of 12 

hours. The animals were kept in wire mesh 

cages with feeders and drinkers. Their daily 

diet consisted of a mixture of foods in the form 

of croquettes and marketed by Veto Services 

(Benin). The enclosure was regularly cleaned 

to ensure optimal development of the animals 

and avoid infections.  

Anti bacterial efficacy test: A colony of 

Staphylococcus aureus or Pseudomonas 

aeruginosa was inoculated into a tube 

containing 9 ml of MH broth. Two successive 

dilutions of 10 μl of this suspension in 9 ml of 

MH broth were performed.  200 μl of the 

dilution were incubated with 200 μl of plant 

extract at 100 mg / ml at 37 ° C for 18 hours. 

After incubation, two successive dilutions 

were then carried out: 10 μl of the suspension 

in 8990 μl of physiological water, then 40 μl in 

8960 μl of sterile physiological water. After 

this second dilution, the suspension was 

inoculated for over 18 h on EMB medium for 

Pseudomonas aeruginosa or on Chapman 

medium for Staphylococcus aureus. Colonies 

were then counted by comparing to controls. 

For controls, the extract was replaced with 

sterile distilled water or antibiotic discs 

(adapted from Anago et al, 2011).  

Immune system stimulation test: The extract 

was administered daily for 28 days to Wistar 

rats at a dose of 300 mg / Kg of body weight. 

The white blood cell count were determined at 

the beginning and end of the experiment.  

Statistical analysis: Means were compared 

using the Mann-Whitney test. The significance 

threshold was set at 5%. 

 

RESULTS AND DISCUSSION 

Results: Bactericidal activity of Lantana 

camaraextract: Tables 2 and 2 showed the 

effects of Lantana camaraextract on strains of 

Staphylococcus aureus and Pseudomonas 

aeruginosa, respectively. 

 

Table 2: Result of Lantana camaraextract on Staphylococcus aureus 

Staphylococcus aureus  Strain 1 Strain 2 Strain 3 

Lantana 

camaraextract  

Number of colonies counted  0 0 0  

Bactericidal effect  100% 100% 100% 

Sterile distilled 

water 

Number of colonies counted  > 100 > 100 > 100  

Bactericidal effect  0% 0% 0% 

Norfloxacin   Number of colonies counted  0 0 0 

Bactericidal effect  100% 100% 100% 

Amoxicillin + 

Clavulanic Acid  

Number of colonies counted  > 100 > 100 > 100  

Bactericidal effect  0% 0% 0% 
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The extract was bactericidal on all strains of 

Staphylococcus aureus compared to the 

control, sterile distilled water which did not 

inactivate any of the strains of Staphylococcus 

aureus. These effects were compared with two 

antibiotics Norfloxacin and Amoxicillin + 

Clavulanic Acid. Norfloxacin inactivated all 

strains of Staphylococcus aureus, but 

Amoxicillin + Clavulanic Acid did not 

inactivate any of the strains of Staphylococcus 

aureus, which allowed to conclude that the 

strains of Staphylococcus aureus were resistant 

to Amoxicillin + Clavulanic Acid.  

 

Table 2: Result of Lantana camaraextract on Pseudomonas aeruginosa 

Pseudomonas aeruginosa  Strain 1 Strain 2 Strain 3 

Lantana camara 

extract  

Number of colonies 

counted  

> 100 > 100 > 100  

Bactericidal effect  0% 0% 0% 

Sterile distilled 

water 

Number of colonies 

counted  

> 100 > 100 > 100  

Bactericidal effect  0% 0% 0% 

Norfloxacin   Number of colonies 

counted  

0 0 0 

Bactericidal effect  100% 100% 100% 

Amoxicillin + 

Clavulanic Acid  

Number of colonies 

counted  

> 100 > 100 > 100  

Bactericidal effect  0% 0% 0%  

 

The extract was not bactericidal on any of the 

strains of Pseudomonas aeruginosa as was the 

control, sterile distilled water. These effects 

were compared with the two antibiotics 

Norfloxacin and Amoxicillin + Clavulanic 

Acid. Norfloxacin inactivated all strains of 

Pseudomonas aeruginosa; however, 

Amoxicillin + Clavulanic Acid did not inhibit 

any strain of Pseudomonas aeruginosa.  

Effect of Lantana camara aqueous extract 

on the immune system: The result of chronic 

administration of the extract to the immune 

system of rats was shown in Table 3. 

 

Table 3: Number of blood leukocytes before and after treatment of rats with aqueous extract of 

Lantana camara 

Immune cells Mean at day 0 Mean at day 28  P value Difference  

Total number of blood 

leukocytes 

(G / L)  

11.10 ± 2.40 9.0 ± 2.34 0.4 Not significant 

Polynuclear neutrophils 

(G / L)  

0.61± 0.17 

 

0.97 ± 0.20 0.1 Not significant 

Lymphocytes 

(G / L) 

8.83 ± 0.73 

 

6.38± 1.89 0.2 Not significant 

Monocytes 

(G / L)  

1.29 ± 0.15 

 

0.65 ± 0.10 0.1 Not significant  

 

At the start of the experiment on day 0, the 

mean number of leukocytes in the blood was 

11.10 ± 2.40 G / L. The mean numbers of 

neutrophils, lymphocytes and monocytes were 
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0.61 ± 0.17 G / L, 8.83 ± 0.73 G / L and 1.29 ± 

0.15 G / L, respectively. On day 28, these 

different values did not change significantly. 

This showed that the administration of the 

aqueous extract of Lantana camaradid not 

influence the production of immune cells.  

 

DISCUSSION 

After culture, the bactericidal effect of the 

extract was complete on strains of 

Staphylococcus aureus. This study results 

agree with those obtained by Bangou (2012) 

who, after a study in Burkina Faso, indicated 

that Lantana camara could be used in the 

treatment of oral and skin diseases, dysentery, 

food poisoning and pneumopathies. On the 

other hand, on the strains of Pseudomonas 

aeruginosa, the number of colonies was 

greater than 100 per culture, thus showing that 

the strains of this bacterium were insensitive to 

the aqueous extract of Lantana camara. These 

results revealed that the aqueous extract of 

Lantana camara was sensitive to the gram-

positive bacteria Staphylococcus aureus and 

possibly to other Gram-positive bacteria in 

general. The extract was insensitive to the 

Gram-negative bacteria Pseudomonas 

aeruginosa. These results agreed with those 

obtained by Nacoulma (1996) who, after a 

study on the same plant, indicated that the 

antimicrobial activity demonstrated would 

confirm the therapeutic use of Lantana camara 

leaves in traditional medicine in the treatment 

of oral diseases, coughs, lung disease, 

diarrhoea, influenza as an antibiotic. Our study 

showed that the effect would be directed 

against Gram-positive bacteria. In addition, the 

total number of blood leukocytes during 

chronic administration of the aqueous extract 

of the leaves of Lantana camara in vivo to 

Wistar rats did not change significantly. It was 

the same for those of polymorphonuclear 

neutrophils, lymphocytes and monocytes 

suggesting that the effect of the extract was not 

mediated by stimulation of immune cells. 

Because stimulation of immune cells during 

infection resulted in a significant increase in 

their number in the blood (Yang, 2014; and 

Sènou, 2017b). Therefore, we could conclude 

that Lantana camara leaves aqueous extract 

exhibited a direct bactericidal effect on 

Staphylococcus aureus and this effect was not 

mediated by the immune system stimulation. 

The extract of this plant could therefore be 

used to treat skin infections, in particular that 

caused by Staphylococcus aureus. These 

results complemented those of 

Kumarasamyraja et al. (2012), who reported 

antibacterial activity from some extracts of the 

leaves, flowers, roots and fruits of Lantana 

camara.    

Moreover, we compared the effects of the 

extract to two commonly used antibiotics, 

Norfloxacin and Amoxicillin + Clavulanic 

Acid. Norfloxacin inactivated all strains of 

Staphylococcus aureus unlike Amoxicillin + 

Clavulanic Acid that did not inhibit any strain 

of Staphylococcus aureus. This revealed the 

resistance of these strains of Staphylococcus 

aureus to Amoxicillin + Clavulanic acid, 

which was however considered a potent 

antibiotic against Gram + cocci. These results 

showed that the use of the aqueous extract of 

Lantana camara leaves could offer an 

alternative to the problem of antibiotic 

resistance (Davies, 2010; Berendonk, 2015), a 

public health problem. 

 

CONCLUSION AND APPLICATION OF RESULTS 

This study contributed to a better 

understanding of the antibacterial activity of 

Lantana camara, a plant belonging to the 

Verbenaceae family. The study also promoted 

the Beninese pharmacopoeia as tools for the 

management of health problems in developing 

countries and the search for improved 

traditional medicines. In fact, the aqueous 
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extract of the leaves of Lantana camara was 

bactericidal on Staphylococcus aureus. The 

result thus supported the use of the plant in 

traditional medicine and required more in-

depth research aimed at determining the 

compounds responsible for the observed 

activity. The use of aqueous extracts from 

Lantana camara leaves may offer an 

alternative to the growing problem of 

antibiotic resistance.  
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