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Abstract                                                                                                                                  

Background: Azadirachta Indica "Neem" is widely used in the ethrio veterinary medicine 

system for the treatment of indigestion, and toxemia. It is  a Meliaceae family tree, locally 

known as 'Neem' in many countries, the term "wound" is generally applied to more superficial 

forms of tissue damage whereas "injury" is used for damage to deeper structures. Previous 

studies also showed that it had been used in India for many years in the treatment of several 

diseases in medicine and dentistry.                                                                                                                 

Objective: To determine the antimicrobial activity of Azadirachta indica (Neem) leaf extract 

against microorganisms associated with diabetic wound infections.                                                                       

Materials and methods: This was an experimental study. A total of 60 isolates were 

collected from diabetic patients: 30 were Staphylococcus aureus and 30 were Pseudomonas 

aeruginosa. Clinical isolates were identified. Leaf extract of Azadirachta indica was prepared 

using the methanolic extraction method. Azadirachta indica extraction was diluted with 

methanol to give the concentrations 50%, 25%, 12.5%. It was used to determine its antimicrobial 

activity against Staphylococcus aureus and Pseudomonas aeruginosa                                                   

Results: The antimicrobial activity of this extract against Staphylococcus aureus was variable. 

From the 30 strains of Staphylococcus aureus investigated, 14 strains (46.7%) were inhibited at 

100% concentration, 12 strains (40%) were inhibited at 50% concentration, and 4 strains (13.3%) 

were inhibited at 25% concentration. No Staphylococcus aureus strain was found inhibited at 

12.5% concentration. No antimicrobial activity was found against Pseudomonas aeruginosa with 

all concentrations of A. indica leaf extract. 

Conclusion: The antimicrobial activity of A. indica extract was remarkably effective against 

Staphylococcus aureus and not effective against Pseudomonas aeruginosa.  
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Introduction 
 

Azadirachta indica does not only help in curing diseases, but it also provides strength of fighting 

diseases by enhancing immunity. Different parts of Azadirachta indica  have different medical  
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uses. Azadirachta indica barks are used in production of some dental-care products like tooth 

paste. Its leaves possess excellent medicinal properties. In addition, leaves have value in 

management and control of diseases. Leaves can also be used to feed livestock animals on 

mixing with other types of food. Azadirachta indica leaves can again be used to protect stored 

woolen clothes; and may be used as a toothbrush or as a tongue cleaner1. 

Azadirachta Indica fruits are bitter, purgative, anti-hemorrhodial and anti-helmintic (vermifuge) 

in nature. The flowers are used in vitiated conditions of pitta (balancing of the body heat) and 

kapha (cough formation). Azadirachta indica seeds are also described as ant-helmintic, anti-

leprotic (cures or prevents leprosy) and anti-poisonous. Azadirachta indica oil, derived from 

crushing the seeds, is an anti dermatonic, a powerful vermifuge and is bitter in taste. It has a 

wide spectrum of action and is highly medicinal in nature. Neem extract is added to fertilizers 

(urea) as a nitrification inhibitor2.  

As an oil, Azadirachta indica used in aromatherapy. It has been effective in the treatment of head 

lice in children, especially where tea tree has failed to clear up the condition. The stem bark 

possesses an anti-tumour action and interferon inducing activities. The other plant parts have 

been reported to have antibacterial, antifungal, antimalarial and anticancer effects. Regarding 

Azadirachta Indica oil, it has been reported to have an anti-fertility activity and it can stimulate 

the cell mediated immunity. Azadirachta indica has been reported to have antibacterial and 

antifungal effect. It has been shown to be active against pathogenic bacteria such as 

Staphylococcus aureus and Salmonella typhi and against various pathogenic fungi belonging to 

the genera Trichophyton, Epidermophyton, Microsporum, Geotrichium and Candida. In addition, 

Azadirachta indica leaf extract was found to be active against a number of viruses such as small 

pox, chicken pox, fowl pox, poliomyelitis, herpes, etc3.. 
Staphylococcus aureus is a Gram positive coccus. It is a member of the normal flora of the body 

and found in the nose, respiratory tract, and skin. It is often positive with catalase test, and nitrate 

reduction test, and can grow with and without presence of oxygen. Pseudomonas aeruginosa   is 

a Gram negative rod that causes infections in plants, animals and humans. It has an intrinsic 

advanced antibiotic resistance mechanism. It is associated with serious illnesses and hospital 

acquired infection4. 

The object of this study was to determine the antibacterial activity of A. indica against 

Staphylococcus aureus and Pseudomonas aeruginosa associated with diabetic wound infections. 

Materials and methods  
 

This was an experimental study conducted at Al Neelain University. Permission to conduct this 

study was obtained from the Research Ethical Committee of Al Neelain University.                              

60 bacterial isolates: 30 were Staphylococcus aureus and 30 were Pseudomonas aeruginosa. 

These organisms were isolated from diabetic patients with wound infections.  

The Staphylococcus aureus isolates were purified and identified according to the Gram reaction, 

colonial morphology, and biochemical reactions. Also, the Pseudomonas aeruginosa isolates 

were purified and identified according to the Gram reaction, colonial morphology, and 

biochemical reactions.                                                                                                                
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80 g of A. indica leaves were extracted successively using absolute methanol by the methanolic 

extraction method. Solvents were evaporated under reduced pressure using rotary evaporator.                                                                                                                      

3 ml of normal saline were placed in test tubes and sterilized by autoclaving. A loopful of 

purified Staphylococcus aureus and Pseudomonas aeruginosa were suspended in the sterile 

normal saline tubes and compared with Mc Farland standard.                                                                                                                                                                                                                                                                  

The serial dilutions of the A. indica  leaf extract was performed in test tubes containing 1 ml of 

sterile Mueller Hinton broth. 1 ml of A. indica was collected by sterile syringes and transferred to 

the first tube, mixed well with Mueller Hinton broth. Then 1ml from first tube was transferred to 

the second tube by another syringe. This step was repeated to the third and fourth tubes. 1ml 

from the 5th tube was discharged to give a final concentration of 100%, 50%, 25%, and 12.5%.                                                                                                                                                            

To determine the antibacterial activity of A. indica against Staphylococcus aureus and 

Pseudomonas aeruginosa, 100 µl of the test organisms (1.5×108 CFU/ml) was dispensed into 

tubes. The tubes were incubated at 37°C for 24 hours. After incubation, turbidity of each tube 

was visually inspected. Clear test tubes indicates the minimum inhibitory concentration where no 

visible sign of growth or turbidity.                                                                

From the tubes showed no visible sign of growth or turbidity, test microorganisms were 

inoculated into sterile nutrient agar plates using the streak plate method.  

Negative control tube contains 1 ml of A. indica but no organisms. Positive control tubes 

contains only 1 ml Mueller Hinton broth and a loopful of both Staphylococcus aureus and 

Pseudomonas aeruginosa suspensions but no A. indica.                                                                               

Results  
 

Table 1 shows the number of Staphylococcus aureus and Pseudomonas aeruginosa inhibited by 

the different leaf extract concentration of A. indica. The antimicrobial activity of this extract 

against Staphylococcus aureus was variable.                                                                                                 

From the 30 strains of Staphylococcus aureus investigated, 14 strains (46.7%) were inhibited at 

100% concentration, 12 strains (40%) were inhibited at 50% concentration, and 4 strains (13.3%) 

were inhibited at 25% concentration. No Staphylococcus aureus strain was found inhibited at 

12.5% concentration.   

No antimicrobial activity was found against Pseudomonas aeruginosa with all concentrations of 

A. indica leaf extract. 

 
Table (1): Number of Staphylococcus aureus and Pseudomonas aeruginosa inhibited by 

different A. indica leaf extract concentrations 

 
 

Bacterial species tested 
A. indica leaf extract concentrations 

 

Total number tested 
100% 50% 25% 12.5% 

Staphylococcus aureus  14 (46.7%) 12 (40%) 4 (13.3%) Nil 30 

Pseudomonas aeruginosa  Nil Nil Nil Nil 30 
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Discussion  

 

Plants and their products have been used extensively and safely for the treatment of medical                   

problems. Azadirachta indica, a Meliaceae family tree, locally known as 'Neem' in many 

countries, generally used as topical treatment for wound infections, inhibitory effectiveness of 

extract of Azadirachta indica against clinical isolates of Pseudomonas aeruginosa and 

Staphylococcus aureus. Antibiotic resistance is a major concern and production of extract from 

Neem plant leaves could be useful in meeting the demand for new antimicrobial agents against 

wound infections. Inhibitory effectiveness of Azadirachta indica extract against clinical isolates 

of Pseudomonas aeruginosa and Staph. aureus gives a good hope for treatment of diabetic 

wound infections.                                                                                                                                             

The overall findings of this study showed that Azadirachta indica had an effective antimicrobial 

activity on growth of Staphylococcus aureus. However no effect was observed against 

Pseudomonas aeruginosa with all concentrations of the extract. 

These findings were supported by the study conducted in Malaysia (2014) by Syarifah and his 

co-worker who reported that Azadirachta indica extract had inhibited Gram positive bacteria 

more than Gram negative bacteria5.                                                                                                            

Also, our findings agreed with the report of Chaturvedi and his colleagues from India (2011) 

who found an effect of Azadirachta indica extract on Staphylococcus aureus6.                                          

Also, the findings of this study had agreed with the Nigerian report of Jaba and his co-authors 

(2016) who stated that there was an effect of Azadirachta indica leaf extract  on Staph.aureus7.                                                                                                                                                  

Furthermore, the present study findings agreed with the Malaysian study conducted by Syarifah 

and his co-worker (2014) who also reported no effect of Azadirachta indica leaf extract on 

Pseudomonus aeruginosa5. The resistant of Pseudomonas aeruginosa against Azadirachta indica 

extract may be chromosomally or plasmid mediated; and may also be affected by changes in the 

cellular membrane or intracellular environment. These changes could possibly be explained by 

the fact that the antibacterial activity of Azadirachta indica had been found to be mainly due to 

the inhibition of cell membrane synthesis within the bacteria.  

Conclusion: The antimicrobial activity of A. indica extract was remarkably effective against 

Staphylococcus aureus and not effective against Pseudomonas aeruginosa.  
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