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Abstract: Burn injury is a major public health problem in many countries of the world.  These 
injuries still show significant morbidity and mortality in developing countries.  Infection is an 
important cause of mortality in burns.  Multidrug resistant Pseudomonas aeruginosa has 
frequently been reported as the cause of nosocomial outbreaks of infection in burns unit or as 
colonizers of the wound of burn patients.  Certain groups of organisms are resistant not only to a 
single drug but also to several groups of antibiotics which are known as multidrug resistant 
organisms.  Pseudomonas aeruginosa shows intrinsic and acquired resistance to many antibiotics 
and previous exposure to antibiotics often leads to multidrug resistance (Brown et al., 2004).  
Plant based drugs have been used against various diseases since long time.  The essential values 
of some plants have long been published, however a large number of them remain unexplored as 
yet.  The abundance of plants on the earth’s surface has led to the investigation of different 
extracts obtained from traditional plants as potential sources of new antimicrobial agents.  Tridax 
procumbens is a common plant found in tropical areas of all countries. The extracts of Tridax 
procumbens have been reported to have various pharmacological effects, antimicrobial activity, 
wound healing property and immunomodulatory effect on experimental animals. The present 
work is concerned with exploring antimicrobial activity of chloroform extract and aqueous extract 
of leaves collected from Tridax procumbens against multidrug resistant bacteria. 

Key words:  Burns case, Multidrug resistance, Pseudomonas aeruginosa, Tridax procumbens   

 

Indian Journal of Applied Microbiology 
ISSN (Online): 2454-289X, ISSN (Print): 2249-8400 
Copyright © 2016 IJAM, Chennai, India Volume 19 Number 1 

January - June 2016, pp. 58-65 



Antimicrobial activity of Tridax procumbens against ……..     59 

INDIAN JOURNAL OF APPLIED MICROBIOLOGY                                      Vol. 19 No. 1 Jan.- Jun. 2016 

Introduction 
The emergence of antibiotic resistant organisms and their spread is a growing threat to the 
medical community.  Infectious diseases are the second largest cause of mortality in the world 
accounting for more than 13 million deaths annually.  The misuse and overuse of antimicrobial 
agents causes spread and selection of resistant strains during and after treatment.  Thermal injury 
to the skin causes massive release of humoral factors including cytokines, prostaglandins, 
vasoactive prostanoids and leukotreines.  Accumulation these factors at the site of injury results in 
‘spill over’ into systemic surveillance giving rise to immunosuppression. 

Burns provide a suitable site for bacterial multiplication.  It is a richer and more persistent source 
of infection than the surgical wounds, because a readily accessible damaged tissue and nutrient 
rich exudates of burns constitute an excellent culture medium.  Moreover, larger area of tissue is 
exposed for longer duration that renders patients prone to invasive bacterial sepsis. 

Pseudomonas aeruginosa is one the commonest organism isolated from burn wound infections.  It 
still remains as one the most important and difficult to treat nosocomial pathogens.  Multidrug 
resistant strains are increasingly being reported and in these cases, the choice of therapy often 
becomes very limited especially when looking for antimicrobial combinations to treat infections.  
The reason for the emergence of antibiotic resistant organisms is due to misuse or overuse of 
antimicrobial agents. 

Many bacteria are resistant not only to a single but to several groups of antibiotics and the 
emergence of multidrug resistant organisms can be attributed to the quantity of antibiotics used in 
clinical medicine,.  The control of pathogenic microorganisms would be a major task as they have 
developed resistance towards synthetic and semi synthetic drugs. 

Medicinal plants are gifts of nature to cure limitless number of diseases among human beings.  
The effect of plant extracts on multidrug resistant strains warrants the exploration of an alternative 
natural microbial agent.  Plants rich in tannin have antibacterial potential due to their basic 
character that allow to react with proteins to form stable water soluble compounds thereby killing 
the bacteria by directly damaging its cell membrane. 

Tridax procumbens Linn (Tridax) is one such plant commonly known as “Ghamra” and in English 
popularly called as ‘coat buttons’ because of the appearance of its flowers and in Tamil -
Vettukkaaya-thalai.  It has been extensively used in ayurvedic system of medicine.  It is a wild 
herb distributed throughout India.  The leaf extract possesses antiseptic, insecticidal and anti 
parasitic properties.  It is also used to check haemorrhage from cuts, bruises and wounds.  Recent 
studies also impart the identification and isolation of new therapeutic compounds of medicinal 
importance from the higher plants for specific diseases.  Natural products from higher plants may 
contribute to the search for new drugs by indicating new modes of pharmacological action,.  The 
present study is designed to determine the role of leaf extracts of Tridax procumbens against 
multidrug resistant Pseudomonas aeruginosa isolated from burns cases. 
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Materials and Methods 

Collection of samples: 
Pseudomonas aeruginosa resistant to the most frequently used antibiotics were included in this 
study.  A total of 24 isolates Pseudomonas aeruginosa isolates from burns cases were collected 
from Kilpauk Medical College Hospital, Chennai. All the isolates used in this study were resistant 
to cephatoxime, amikacin, ciprofloxacin and meropenem. Control strain Pseudomonas 
aeruginosa ATCC 27853 was included to test the efficacy of this study. 

Plant collection:  
Fresh leaves of Tridax procumbens were collected.  The leaves were washed under running tap 
water.  Then the leaves were shade dried for about   2-3 weeks.  The dried leaves were 
homogenized to fine powder and stored. 

Preparation of extracts:  

Chloroform extraction 
10 grams of dried plant material (powder) of Tridax procumbens was extracted with 250 ml of 
chloroform solvent.  The extraction process was carried out in soxhlet apparatus for about 35 
cycles.  Then the extract was made into crude extract by using rotary evaporator for about an 
hour.  Finally the crude extract was dissolved in DMSO (Dimethyl sulfoxide) and subjected to 
antimicrobial activity 

Aqueous extraction 
10 grams of dried plant material was extracted in distilled water for 20 hours at room temperature.  
The mixture was filtered by using a fine layer of muslin cloth followed by filtration with 
Whatmann No.1 filter paper and centrifuged at 500 rpm for 15 minutes.  The supernatant was 
collected and stored in airtight bottles.  

Different concentrations such as 20, 40, 60, 80, 100µg/ml of both Chloroform / Aqueous extracts 
were prepared and used to check the antimicrobial potential of the plant. 100 µl of each 
concentration was used to load the wells. 

Results  
Pseudomonas aeruginosa is a bacterial pathogen that causes a substantial portion of hospital 
infections.  It is frequently multidrug resistant which contributes to the high morbidity and 
mortality of patients in ICU’s, burn units and surgery wards. The present study is concerned with 
isolation and identification of bacterial isolates especially Pseudomonas aeruginosa from clinical 
specimens with special emphasis on multidrug resistant bacteria. 

A total of 24 Pseudomonas aeruginosa isolated from burns cases were included in this study.  The 
numbers (70.8%) of Pseudomonas aeruginosa isolated from female patients were more when 
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compared with the male patients and majority of the cases were from the age group 21-30. All the 
24 Pseudomonas aeruginosa isolates were resistant to cephatoxime, amikacin, ciprofloxacin and 
meropenem.  These antibiotics were included in the study based on the therapeutic options 

All the isolates were sensitive to the tridax extracts used against them.  Aqueous extract was 
found to be more effective than chloroform extract. Further 5 different dilutions of crude extract 
of Tridax procumbens were used to find out the minimum inhibitory concentration. All the 
isolates were sensitive to the lowest dilution of 40 µg/ml. 

 

Growth of Pseudomonas aeruginosa in Pseudomonas isolation agar 

 

Pseudomonas aeruginosa in nutrient agar    Antibiotic Sensitivity Test (Kirby Bauer Method) 
                                                        against Pseudomonas aeruginosa                
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                          Soxhlet apparatus            Tridax procumbens                                                            

                      

                Antimicrobial activity shown by aqueous extract of Tridax procumbens 

 

Discussion 
Burn injury is a major public health problem in many countries of the world.  These injuries still 
show significant morbidity and mortality in developing countries. The rate of nosocomial 
infections are higher in burnt patients due to various factors like the nature of burn injury itself, 
immunocompromised status of the patient, invasive diagnostic and therapeutic procedures and 
prolonged ICU stay.  In addition cross infection results between different burn patients due to 
overcrowding in burn wards.  Antibiotic resistance is the development of ability in microbial 
strain to tolerate bactericidal doses, which under normal circumstances tend to kill the majority of 
microbes. One of the organism which causes severe infection in the burn patients is Pseudomonas 
aeruginosa.  Nowadays these organisms are found to be resistant to most of the antibiotics which 
is given to the burn patients.  Therefore scientists are looking forward for an alternative remedy 
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from the natural sources such as plants, animals etc. Plant based drugs have been used against 
various diseases since long time.  The nature has provided abundant plant wealth for all living 
creatures which possess medicinal values.  The essential values of some plants have long been 
published, however a large number of them remain unexplored as yet.  Therefore, there is a 
necessity to explore their uses and to conduct pharmacological studies to ascertain their 
therapeutic properties.   Hence this study is focused on medicinal usage of Tridax procumbens and 
its antibacterial activity.  It is clear that these plants from natural sources have a great potential as 
antimicrobial compound.  These plants are easily available, cheaper and have no side effects. So 
we can make use of it directly and its formulation in making products which are effective, cheaper 
and safe to use.  

Conclusion 
Pseudomonas aeruginosa is one of the frequently isolated organisms from burns patient which 
leads to nosocomial infection in the patient during their long stay in the hospital.  It is found that 
these organisms are resistant to multiple drugs.  Hence plant leaves from natural sources are 
included in this study.  Tridax procumbens showed satisfactory results against Pseudomonas 
aeruginosa isolated from burn patients.  Advantage of using these natural products is that there is 
no side effect and these plants are easily available.  Hence in future these plants can be used as an 
alternative remedy against multidrug resistant organisms and it is also possible to control the 
emergence of multidrug resistant organisms. 
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