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ABSTRACT 

The antibacterial activity of the extracts of two plants mainly Punica granatum and Lawsonia inermis were evaluated against two wound borne drug 
resistant bacterial pathogens Pseudomonas aeruginosa and Staphylococcus aureus. 100 specimens were collected from the patients having open 
wound infections from the trauma ward of Government General Hospital, Chennai and processed for the isolation and identification of bacteria by 
standard microbiological procedures. The different bacteria isolated were Staphylococcus aureus (31.19%), Escherichia coli (27.52%), Klebsiella sp. 
(18.34%), Proteus sp. (11.92%) and Pseudomonas aeruginosa (11.01%). The bacteria Pseudomonas aeruginosa and Staphylococcus aureus were 
subjected to Kirby Bauer method to test their antibiotic resistance pattern. Substantial antibiotic resistance were shown by Pseudomonas aeruginosa 
against erythromycin, methicillin, tetracycline and penicillin, moderate resistance was shown against ampicillin, oflaxacin and low resistance was 
observed with gentamicin. The isolates of Staphylococcus aureus showed moderate resistance to methicillin, ofloxacin and low degree of resistance 
was shown with erythromycin. All isolates of Staphylococcus aureus were found to be sensitive to vancomycin. The antibacterial activity of ethanolic 
extract of Lawsonia inermis and methanolic extract of Punica granatum were tested against the resistant isolates of Pseudomonas aeruginosa and 
Staphylococcus aureus. The highest antimicrobial potency was observed for the extracts of Punica granatum which inhibited 75% of resistant 
isolates of Pseudomonas aeruginosa and for Lawsonia inermis which inhibited 68.75% of resistant isolates of Staphylococcus aureus.  

Key words: Antibacterial activity, plant extracts; antibiotic resistance, Pseudomonas aeruginosa, Staphylococcus aureus, Lawsonia inermis, Punica 
granatum. 

 

INTRODUCTION 

The development of wound infection chiefly depends on the 
integrity and protective function of the skin. It has been shown that 
wound infection is universal and the bacterial type varies with 
geographical location, resident flora of the skin, clothing at the site 
of wound and time between wound and examination 2, 35. As the 
wound is exposed with the damaged physical barriers, heavy 
colonization to the extent of 30 or more colony-forming units (CFU) 
of bacteria can be cultured from a wound 13. The organisms 
frequently isolated from different types of wounds include 
Staphylococcus aureus (20%), Coagulase negative Staphylococci 
(14%), Pseudomonas aeruginosa (8%), Escherichia coli (8%), 
Klebsiella pneumoniae (3%), Proteus (3%), and other gram positive 
aerobes (2%) 26.     

One of the major problems worldwide is the increase in antibiotic-
resistant strains of bacteria, mainly in hospitals, that poses constrain 
for their control without considerable resources and expenditure 3, 

36, 37. It has been well documented that most of the clinical isolates of 
Staphylococcus aureus are multiple-drug resistant (resistant to three 
or more of agents such as methicillin, ciprofloxacin, erythromycin, 
clindamycin, gentamicin, trimethoprim, linezolid, and vancomycin) 
33. Pseudomonas aeruginosa is a notoriously difficult organism to 
control with antibiotics or disinfectants owing to low permeability 
of its cell wall and abundant resistance mechanisms 17.  

The problem of microbial resistance is increasingly alarming and the 
outlook for the use of antimicrobial drugs in the future is still 
uncertain 23. One of the measures to combat this increasing rate of 
resistance is to have continuous investigations into new, safe and 
effective antimicrobials as alternative agents to substitute with less 
effective ones. 

Plants have been traditionally proved to be a rich source of novel 
drug compounds, as the herbal mixtures have made large 
contributions to human health and well-being 12. A wide variety of 
secondary metabolites, such as tannins, terpenoids, alkaloids, 
quinones and flavonoids are endowed with antimicrobial properties 
8, 18. Currently the research is being carried out to investigate 
ethnobotanical uses of plants prevailing among native people 22, 31. 
There are numerous reports evidencing the antibacterial activity of 
plants against microorganisms 4, 9, 10, 11, 15, 19, 20, 22, 23, 26, 28, 34. Thus, it is  

 

very much necessary to analyze the potential of the plants in 
combating the antibiotic resistant organisms. The henna plant and 
pomegranate fruit are suitable alternatives, and is now a subject of 
intense scientific study. 

Henna (Lawsonia inermis) contains lawsone (2-hydroxy-1,4-
naphthoquinone), as the major bio-active ingredient. The biological 
activity of lawsone has long been reported to include antibacterial 
effects on several species of both aerobic and anaerobic organisms 9. 
Henna has been used as a therapeutic agent in medical treatment for 
wide range of ailments to cure almost anything from headache to 
leprosy and other skin disorders. Inhibitory action of henna has 
been shown against both gram negative and gram positive microbes. 
The invitro inhibitory action of henna against Bacillus anthracis and 
other tested bacteria has been well reported 20. 

The Pomegranate (Punica granatum) plant is an erect shrub and its 
fruit is known to be a rich source of bioactive ellagitannins. 
Pomegrante’s use has been mentioned in the ancient literature, 
including Ayurvedic texts, Ebers papyrus and Greek, Unani and 
Egyptian documents. In Greek mythology, pomegranate is known as 
the “fruit of the dead”. It has been used as a vermifuge, bacteriocide, 
astringent, refrigerant, stimulant, stomachic, styptic, hair dye, and to 
alleviate the adverse effects of asthma, bronchitis, cough, cardiac 
problems, dysentery, diarrhea, dyspepsia, fever, inflammation, 
bleeding disorders, piles, wounds, ulcers, bruises, sores, mouth 
lesions, stomatitis, vaginitis, respiratory and urinary tract infections, 
and as a febrifuge to ameliorate malaria and seasonal fevers 28. 
Methanolic extract from the fruit pericarp of pomegranate has been 
proved to be active against Staphylococcus aureus, Pseudomonas 
aeruginosa and Escherichia coli 7.  

The current study is an attempt to determine the antibacterial 
activity of the extracts of Lawsonia inermis and Punica granatum 
against the resistant clinical isolates of Staphylococcus aureus and 
Pseudomonas aeruginosa.  

MATERIALS AND METHODS 

Wound samples 

100 specimens were collected for a period of 3 months between 
January and March 2009 from the patients having open wound 
infections from the general out patients section of trauma ward of 
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Government General Hospital, Chennai. Samples were collected 
aseptically with sterile cotton swabs. The specimens were then 
transferred to the Microbiology Department of Asan Memorial 
College of Arts and Science for processing. 

Isolation, identification and antibiotic susceptibility testing 

The obtained samples were plated on Cetrimide agar, Mannitol Salt 
agar, 5% blood agar and MacConkey agar and incubated at 37°C for 
48 hours for the isolation of bacteria. The colonies with 
characteristic growth were subjected to routine biochemical tests. 
All the isolates that were identified as Pseudomonas aeruginosa and 
Staphylococcus aureus were tested for antimicrobial susceptibility 
using Kirby Bauer disk diffusion assay. Pseudomonas aeruginosa 
ATCC 25668 and Staphylococcus aureus ATCC 12598 were used as 
the control strains. The antibiotics tested were gentamicin (10 mcg), 
erythromycin (10 mcg), vancomycin (30 mcg), methicillin (5 mcg), 
penicillin (10 mcg), tetracycline (30 mcg), ampicillin (25 mcg) and 
oflaxacin (5 mcg).  

Preparation of extracts 

The plant extracts were prepared as per standardized procedures 10, 

11, 22. The parts of the plants (leaves of henna and peel of 
pomegranate) were washed with sterile distilled water to remove 
dirt, dried under shade and were ground to powder using a 
household electric blender. 30g and 50g of the dry powdered henna 
and pomegranate peel respectively were weighed. They were then 
transferred separately to conical flasks containing 100ml of 85% 
ethanol and 100ml of 75% methanol respectively and allowed to 
soak at ambient temperature for 72 hours. The extracts were then 
filtered using Whatman no.1 filter paper and the filtrates were 
concentrated in vacuo at 40°C using a rotary evaporator. Residues of 
the extracts were made into suspensions using sterile distilled water 
and sterile dimethyl sulphoxide at concentrations of 100, 200, 300, 
400 and 500 mg/ml for henna and pomegranate extracts 
respectively.  

Assay for antibacterial activity using agar well diffusion method 

The screening of antibacterial activity of plant extracts was carried 
out using the agar well diffusion method as described by Lino and 
Deogracious 19. The resistant isolates were inoculated into tubes of 
nutrient broth and incubated at 37°C for 12-24 h. Each of the 
cultures were then adjusted to 0.5 McFarland turbidity standard and 
inoculated onto Muller Hinton agar (MHA) plates. A sterile cork 
borer was then used to make wells (6mm diameter) for different 
concentrations of the extracts on each of the plates containing 
cultures of the different resistant isolates. 500µl of the varying 
concentrations (100, 200, 300, 400 and 500 mg/ml) of the extracts 
were introduced into the wells with the help of micropipettes. 500µl 
of sterile distilled water, dimethyl sulphoxide (DMSO), 85% ethanol 
and 75% methanol were introduced into respective wells to serve as 
negative control. The culture plates were allowed to stand on the 
working bench for 30 min for pre-diffusion and were then incubated 
in upright position at 37°C for 24 h. After 24 hrs, antibacterial 
activity was determined by measurement of diameter of zones of 
inhibition (mm). 

RESULT AND DISCUSSION 

Isolation, characterization and antibiotic sensitivity testing of 
isolates 

Subsequent to the isolation procedures bacteria of different types 
were identified. There has been a high incidence of Staphylococcus 
aureus (31.19%) followed by Escherichia coli (27.52%). The other 
bacteria isolated were Klebsiella sp (18.34%), Proteus sp (11.92%) 
and Pseudomonas aeruginosa (11.01%). The incidence of 
Pseudomonas aeruginosa has been lower compared to that of other 
bacteria (Table 1). Though the incidence of Pseudomonas aeruginosa 
has been comparatively lower its implication with complicated 
wound infection makes its presence significant. 

As the bacteria Pseudomonas aeruginosa and Staphylococcus aureus 
were of interest for the present study, the same were subjected to 
antibiogram test with 8 commonly used antibiotics.  

The results on antibiotic resistance pattern of Pseudomonas 
aeruginosa isolates inferred that there has been complete resistance 
to erythromycin (100%) and methicillin (100%). Their resistance to 
gentamicin has been comparatively lower (16.67%). The pattern of 
resistance to other antibiotics is presented in Table 2.  

Majority of the isolates of Staphylococcus aureus were observed to 
resist methicillin (47.05%) and oflaxacin (41.17%). Other antibiotics 
resisted were penicillin (38.23%), tetracycline (35.29%), gentamicin 
(29.41%) and ampicillin (26.47%). There has been a lower degree of 
resistance to erythromycin (11.76%). All the isolates of 
Staphylococcus aureus seemed to be sensitive to vancomycin (Table 
3). Similar observations have been made by Adegoke et al. 1, where 
isolates of Staphylococcus aureus exhibited multiple drug resistance 
to ten frequently prescribed antibiotics.  

From the results of antibiotic sensitivity test it has been observed 
that both the clinical isolates of Pseudomonas aeruginosa and 
Staphylococcus aureus were showing resistance to almost all the 
antibiotics tested except vancomycin (for S. aureus). The extensive 
upsurge of antibiotic resistance is in accordance with an earlier 
report by Obseiki ebor et al. 24 where it was reported that antibiotic 
abuse and high prevalence of self medication with antibiotics are 
responsible for the emergence of antibiotic resistant bacterial 
strains. 

In vitro antibacterial activity of plant extracts on the resistant 
isolates 

The extracts of Punica granatum and Lawsonia inermis, were tested 
for their antibacterial activity against the isolates of Staphylococcus 
aureus and Pseudomonas aeruginosa that were showing higher 
degree of resistance to the antibiotics.  

Antibacterial activity of the extracts was recorded when the zone of 
inhibition was greater than 6mm 8. The methanolic extract of peel of 
Punica granatum inhibited Staphylococcus aureus and Pseudomonas 
aeruginosa at different concentrations. The extract was more 
effective for Staphylococcus aureus (9mm at 100 mg/ml and 16mm 
at 500 mg/ml) than to Pseudomonas aeruginosa (8mm at 100 mg/ml 
and 14mm at 500mg/ml) (Table 4). Prashanth et al. 26 have tested 
the antibacterial activity of petroleum ether, chloroform, methanol 
and water extracts of pomegranate rinds, and reported that the 
methanol extract was the most effective against the tested 
organisms such as Staphylococcus aureus, Escherichia coli, Klebsiella 
pneumoniae, Proteus vulgaris, Bacillus subtilis and Salmonella typhi. 

The ethanolic extracts of leaves of Lawsonia inermis inhibited 
Staphylococcus aureus and Pseudomonas aeruginosa at different 
concentrations but the latter was inhibited only at higher 
concentrations of extract. The extract was marginally more effective 
against Staphylococcus aureus (8mm at 100 mg/ml and 18mm at 
500 mg/ml) than towards Pseudomonas aeruginosa (9mm at 400 
mg/ml and 11mm at 500mg/ml) (Table 5). Many reports cite the 
inhibitory activity of henna against gram negative and gram positive 
organisms 4, 9, 22, 25, 34.  

From the results of antibacterial activity of the extracts against the 
resistant isolates it has been observed that Staphylococcus aureus is 
more susceptible to the employed plant extracts than Pseudomonas 
aeruginosa. This finding is in agreement with earlier reports where 
the antibacterial activity of the phytoconstituents of Lawsonia 
inermis were active against gram positive bacteria such as 
Staphylococcus aureus, Enterococcus faecium and Bacillus subtilis, but 
were inactive against gram negative bacteria 25. The lack of 
susceptibility of Pseudomonas aeruginosa to the ethanolic extract of 
Lawsonia inermis could be attributed to the fact that this bacterium 
is naturally resistant to many antibiotics due to the permeability 
barrier afforded by its outer membrane. Also its tendency to 
colonise in a biofilm form makes the cells impervious to therapeutic 
concentrations of antibiotics. The feature of Pseudomonas 
aeruginosa in exhibiting resistance to a variety of naturally 
occurring antibiotics may be attributed to its soil occurent nature in 
association with Actinomycetes, molds and bacilli 17.  

Staphylococcus aureus and Pseudomonas aeruginosa are commonly 
encountered antibiotic resistant organisms that can be commonly 
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isolated from sites of wound infection. The resistance mechanism 
evolved by these organisms enable them to withstand most of the 
antibiotics that may complicate and cause life-threatening diseases. 
There are several reports supporting the prevalence of antibiotic 
resistant Pseudomonas aeruginosa and Staphylococcus aureus 1, 5, 6, 12, 

14, 21, 27, 29, 30, 32, 33. Therefore, it has become a major necessity to look 
out for alternative antimicrobial agents to combat such organisms. 
The current demonstration of antibacterial activity of the plant 
extracts against the resistant isolates of Staphylococcus aureus and 
Pseudomonas aeruginosa is a substantial indication that paves a way 
for the development of newer and better antibacterial agents for the 
control of emerging antibiotic resistant organisms.  

Further investigations on the efficacy of these plant extracts against 
a broader range of organisms, isolation and characterization of the 
phytoconstituents, and in vivo toxicological studies must be carried 
out with an outlook of developing more novel drugs for human 
welfare. 

Table -1: Frequency and percentage of organisms isolated from 
wounds of patient undergoing treatment at trauma ward 
 

Microorganism No. Samples No. Isolates (%) 

S. aureus 28 68 31.19 

E. coli 22 60 27.52 

Klebsiella species 18 40 18.34 

Proteus species 16 26 11.92 

P. aeruginosa 12 24 11.01 

No growth 4 0 0.02 

Total 100 218 100 
 
Table -2: Resistance pattern of P. aeruginosa isolated from 
wounds of traumatic patients (n=24). 
 

Antibiotics No. P. aeruginosa Resistance (%) 

Erythromycin 24 100 

Methicillin 24 100 

Tetracycline 22 91.66 

Penicillin 20 83.33 

Ampicillin 16 66.66 

Oflaxacin 12 50 

Gentamicin 4 16.67 

 
Table -3: Resistance pattern of S. aureus isolated from wounds 
of traumatic patients  (n=68). 
 

Antibiotics No. S. aureus Resistance (%) 

Methicillin 32 47.05 

Oflaxacin 28 41.17 

Penicillin 26 38.23 

Tetracycline 24 35.29 

Gentamicin 20 29.41 

Ampicillin 18 26.47 

Erythromycin 8 11.76 

Vancomycin 0 0 

 

 

 
 
 
 

Table -4: Effect of methanolic extract of peel of Punica 
granatum against S. aureus and P. aeruginosa 
 

Test isolates (%) Concentration 
Zone of inhibition 
(mm, diameter) 

S. aureus (62.5%) 

100 mg/ml 9 

200 mg/ml 13 

300 mg/ml 14 

400 mg/ml 15 

500 mg/ml 16 

P. aeruginosa (75%) 

100 mg/ml 8 

200 mg/ml 11 

300 mg/ml 12 

400 mg/ml 13 

500 mg/ml 14 

 
Table -5: Effect of ethanolic extract of leaves of Lawsonia 
inermis against S. aureus and P. aeruginosa 

 

Test isolate (%) Concentration 
Zone of inhibition 
(mm, diameter) 

S. aureus (68.75%) 

100 mg/ml 8 

200 mg/ml 12 

300 mg/ml 14 

400 mg/ml 15 

500 mg/ml 18 

P. aeruginosa (25%) 

100 mg/ml 0 

200 mg/ml 0 

300 mg/ml 0 

400 mg/ml 9 

500 mg/ml 11 

 

REFERENCES 

1. Adegoke; Ayodeji, A.; Komolafe; Omoniyi, A. Multi-Drug 
Resistant Staphylococcus aureus in Clinical cases in Ile-Ife, 
Southwest Nigeria. Int. J. Med. Med. Sci. 2009. 1(3), 68-72.  

2. Anupurba, S.; Bhattacharjee, A.; Garg, A.; Sen, M.R.. Antimicrobial 
susceptibilty of Pseudomonas aeruginosa Isolated from Wound 
Infections. Indian J. Dermatol 2006. 51(4), 286-288.  

3. Ayliffe, G.A.J.; Fraise, A.P.; Geddes, A.M.; Mitchell, K. Control of 
Hospital Infection: A Practical Handbook; 4th edn. 
London:Arnold;   2000. 

4. Bhuvaneswari, K.; Poongothai, S.G.; Kuruvilla, A.; Raju, B.A.. 
Inhibitory Concentrations of Lawsonia inermis Dry Powder for 
Urinary Pathogens. Indian J. Pharmacol 2002. 34, 260-263. 

5. Bowler, P. G.; Duerden, B. I.; Armstrong, D. G. Wound 
Microbiology and Associated Approaches to Wound 
Management. CMR 2001. 14(2), 244-269.  

6. Carmeli, Y.; Troillet, N.; Eliopoulos, G.M.; Samore, M.H. 
Emergence of Antibiotic-Resistant Pseudomonas aeruginosa: 
Comparison of Risks Associated with Different Anti-
Pseudomonal Agents. AAC 1999. 43(6); 1379-1382.  

7. Chopra, I.; Hawkey, P.M.; Hinton, M.. Tetracyclines, Molecular 
and Clinical Aspects. J. Antimicrob. Chemother 1992. 29, 245-277. 

8. Cowan, M.M.. Plant Products as Antimicrobial Agents. Clin. 
Microbiol. Rev 1999. 12(4), 564-582. 

9. Didry N, Pinkas M, Dubreil L. Activitie antibacterienne de 
naphthoquinones d'origine vegetale. Ann. Pharmaceut. Franc 
1968. 44, 73-78. 

 
 
 



 

65 

 

10. Doughari, J.H.; Manzara, S.  In vitro Antibacterial Activity of 
Crude Leaf Extracts of Mangifera indica linn. Afr. J. Microbiol. Res 
2008. 2, 67-72.  

11. Duraipandiyan, V.; Ayyanar, M.; Ignacimuthu, S. Antimicrobial 
Activity of Some Ethno-medicinal Plants used by Paliyar Tribe 
from Tamil Nadu, India. BMC Complementary and Alternative 
Medicine 2006. http://www.biomedcentral.com/1472-
6882/6/35 

12. Ergin, C.; Mutlu, G. Clinical Distribution and Antibiotic Resistance 
of Pseudomonas species. Eastern J. Med 1999. 4(2), 65-69. 

13. Garibaldi, R.A.; Dishing, D.; Lerer, T. Risk Factors for 
Postoperative Infection. Am. J. Med 1991. 91 (Suppl 3B), 158S-
I63S. 

14. Hafeez, R.; Chugtai, A.S.; Aslam, M. Prevalence and Antimicrobial 
Susceptibility of Multi Resistant Staphylococcus aureus (MRSA). 
Int. J. Pathol 2004. 2(1), 10-15.  

15. Indu, M.N.; Hatha, A.A.M.; Abirosh, C.; Harsha, U.; Vivekanandan, 
G. Antimicrobial Activity of Some of the South-Indian Spices 
Against Serotypes of Escherichia coli, Salmonella, Listeria 
monocytogenes and Aeromonas hydrophila. Braz. J. Microbiol 
2006. 37, 153-158.  

16. Iwu, M.W.; Duncan, A.R.; Okunji, C.O. New antimicrobials of Plant 
Origin. Janick J (ed.), Perspectives on new crops and new uses 
1999. 457-462. 

17. Lambert, P.A. (2002). Mechanisms of Antibiotic Resistance in 
Pseudomonas aeruginosa. J. R. Soc. Med. 95(41), 22–26.  

18. Lewis, K.; Ausubel, F.M. Prospects for Plant-derived 
Antibacterials. Nat. Biotechnol 2006. 24(12), 1504-1507. 

19. Lino, A.; Deogracious, O. The in-vitro Antibacterial Activity of 
Annona senegalensis, Securidacca longipendiculata and 
Steganotaenia araliacea- Ugandan Medicinal Plants. Afr. Health 
Sci 2006. 6(1), 31-35.  

20. Malekzadeh, F. Antimicrobial Activity of Lawsonia inermis L. 
Appl. Microbiol 1968. 16(4), 663-664.  

21. Masaadeh, H.A.; Jaran, A.S. Incident of Pseudomonas aeruginosa 
in Post-Operative Wound Infection. Am. J. Infect 2009. Dis. 5(1), 
1-6.  

22. Muhammad, H.S.; Muhammad, S. The use of Lawsonia inermis 
linn. (henna) in the Management of Burn Wound Infections. Afr. 
J. Biotechnol 2005. 4(9), 934-937.  

23. Nascimento G.G.F.; Locatelli, J.; Freitas, P.C.; Silva, G.L. 
Antibacterial Activity of Plant Extracts and Phytochemicals on 
Anbiotic Resistant Bacteria. Braz. J. Microbiol 2000. 31, 247-256.  

 

24. Obaseki-Ebor, E.E.; Akerele, J.O.; Ebea, P.O. A Survey of Antibiotic 
Self-Medication. J.  Antimicrob. Chem 1987. 20(5), 759 – 763. 

25. Papageorgiou, V.P.; Assimopoulou, A.N.; Couladouros, E.A.; 
Hepworth, D.; Nicolaou, K.C. The Chemistry and Biology of 
Alkannin, Shikonin, and Related Naphthazarin Natural Products. 
Angewandte Chemie 1999. Int. 38, 270-300. 

26. Prashanth, D.; Asha, M.K.; Amit, A. Antibacterial Activity of 
Punica granatum. Fitoterapia 2001. 72, 171-173. 

27. Raghunath, D. Emerging Antibiotic Resistance in Bacteria with 
Special Reference to India. J. Biosci 2008. 33(4), 593–603.  

28. Reddy, M.K.; Gupta, S.K.; Jacob, M.R.; Khan, S.I.; Daneel Ferreira. 
Antioxidant, Antimalarial and Antimicrobial Activities of Tannin-
rich Fractions, Ellagitannins and Phenolic acids from Punica 
granatum L. Planta Med 2007. 73(5), 461-467.  

29. Sajna, A.M; Kuruvilla, M.; Shenoy, S.; Bhat, G. Methicillin 
Resistant Staphylococcus aureus  (MRSA) in Skin Isolates from 
Hospital Acquired Infections. Indian J. Dermatol. Venereol. Leprol 
1999. 65(5), 222-224. 

30. Shittu, A.O.; Kolawole, D.O.; Oyedepo, E.A.R. A Study of Wound 
Infections in Two Health Institutions in Ile-Ife, Nigeria. Afr. J. 
Biomed 2002. Res. 5, 97-102.  

31. Sibanda, T.; Okoh, A.I.. The Challenges of Overcoming Antibiotic 
Resistance: Plant Extracts as Potential Sources of Antimicrobial 
and Resistance Modifying Agents. Afr. J. Biotechnol 2007. 6(25), 
2886-2896.  

32. Singhal, H.; Kaur, K.; Zammit, C. Wound infection. E-Medicine 
2008.Availableat:http://emedicine.medscape.com/article/1889
88-overview. Accessed 28 May 2009.  

33. Styers, D.; Sheehan, D.J.; Hogan, P.; Sahm, D.F. Laboratory-based 
Surveillance of Current Antimicrobial Resistance Patterns and 
Trends among Staphylococcus aureus: 2005 Status in the United 
States. Ann Clin Microb Antimicrob 2006. http://www.ann-
clinmicrob.com/content/5/1/2 

34. Sudharameshwari, K.; Radhika, J. Antibacterial Screening of 
Aegle marmelos, Lawsonia inermis and Albizzia libbeck. AJTCAM 
2007. 4(2), 199-204.  

35. Torpy, J.M.; Burke, A.; Glass, R.M. Wound Infections. JAMA 2009. 
294(16), 2122.  

36. Weinstein, R.A. Nosocomial Infection Update. EID 1998.  4(3), 
416-420. 

37. World Health Organization. Antimicrobial resistance 2002. 
Availableat:http://www.who.int/mediacentre/factsheets/fs194
/en/. Accessed 28 May 2009.  

 
  

http://www.biomedcentral.com/1472-6882/6/35
http://www.biomedcentral.com/1472-6882/6/35
http://emedicine.medscape.com/article/188988-overview.%20Accessed%2005%20May%202009
http://emedicine.medscape.com/article/188988-overview.%20Accessed%2005%20May%202009
http://emedicine.medscape.com/article/188988-overview.%20Accessed%2005%20May%202009
http://www.ann-clinmicrob.com/content/5/1/2
http://www.ann-clinmicrob.com/content/5/1/2
http://www.who.int/mediacentre/factsheets/fs194/en/
http://www.who.int/mediacentre/factsheets/fs194/en/
http://www.who.int/mediacentre/factsheets/fs194/en/

