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Abstract

Background: Increase in the emergence of drug - resistant pathogens led to the development of natural antimicrobials. In this study the
antimicrobial effect of methanolic extracts of Sambucus ebulus and Urtica dioica on 16 skin and wound infections isolates of methicillin resistant
S aureus have been studied.

Material and Methods: Solvent extraction procedure was done using soxhlet apparatus for extracting antimicrobial agents from freeze dried
plants. Antibacteria activity was measured using agar well diffusion method.

Results: The MIC of Sambucus ebulus and Urtica dioica extracts against the standard strain of S. aureus ATCC 6538 were determined using the
micro dilution method at 15 mg and 20 mg respectively. All the test bacteria were found sensitive to the Sambucus ebulus extract and only one
isolate was resistant to Urtica dioica extract.

Conclusion: Extracts of Sambucus ebulus and Urtica dioica possess antibacterial potency against MRSA isolates and may be used as a natura
antiseptics and antimicrobial agentsin medicine.
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I ntroduction

Staphylococcus aureus is a major human pathogen associated with invasive disease such as deep abscess formation, endocarditis,
osteomyelitis, and sepsis (Lowy, 1998). Because of the great genetic variability of S. aureus and the ability to develop changes in sensitivity to
antimicrobials, most clinical isolates of S. aureus are resistant to a number of antibiotics (Sibanda et al., 2010). The emergence of methicillin-
resistant S. aureus (MRSA) worldwide is a magjor concern as this dramatically reduces the choice of effective antibiotics for prevention and
treatment of a very common infection in both hospitals and communities (Gould, 2005). Again, there is the need for new antimicrobia agents to
control the spread of MRSA which is recognized globally as a clinically significant pathogen, associated with skin and soft tissue infections. An
aternative in searching-out new effective drugs are natural products, especially those of plant origin (Hemaiswarya et al., 2008). Medicinal plants
have a great potential for providing novel drug leads with proven mechanism of action (Singh et al., 2012). Sambucus ebulus L. and Urtica dioica
L. grown extensively within the northern regions of Iran and are frequently used as medical plants. In traditional medicine Sambucus ebulusL. is
used for treating some inflammatory cases such as arthritis, anti-hemorrhoid, treating burns and infectious wounds (Ebrahimzadeh et al., 2009)
and Urtica dioica L. is used to treat alergies, kidney stones, burns, anemia, rashes, interna bleeding, diabetes, etc. (Eloff, 1998). It isimportant to
investigate scientifically those plants which have been used in traditional medicines as potential sources of novel antimicrobial compounds (Ojala
et a., 2000). So the present study was conducted to investigate in vitro antimicrobial activity of methanolic extracts of Sambucus ebulus and
Urtica dioica against clinical isolates of methicillin resistant S. aureus.

Material and Methods
Isolation and identification of bacteria

Swab samples obtained from skin and wound infections were enriched in Tryptone Soya Broth containing 6.5% NaCl at 37°C for 24 hrs
prior to culturing (Safdar et al., 2003). Enriched growths were cultured onto blood agar and incubated aerobically at 37°C for 24 hrs. and suspect
colonies from each sample were further identified by Gram-staining, catalase, DNase and coagul ase tests and culturing on mannitol salt agar . All
S aueus isolates were screened for methicillin resistance by disc diffusion (6 pg/ml oxacillin) on Mueller Hinton agar with 2% NaCl. The
susceptibility pattern of the MRSA isolates to the selected antimicrobial agents including vancomycine (30pug), Amoxicillin (25ug), Cefazolin
(30ng) and Cefdexin (30ug) provided from Padtan Teb company (Iran), was determined by Kirby — Bauer disk diffusion method. Standard
strain of Saureus ATCC 6538 was used as control.

Preparation of the extracts

Sambucus ebulus and Urtica dioica were collected from Rasht city in north of Iran.. The voucher number IBRC PH100487 and IBRC
PH100362 has been deposited in Iranian biological resource centre. The aerial parts of these plants were freeze-dried and then grounded to fine
powder using grinder. Powdered plant materials were extracted with methanol using soxhlet apparatus. The extracts were filtered using Wathman
no.1 filter paper and concentrated on a Rotary evaporator at 45°C to give 1 g/ml concentration of extracts.

Antimicrobial activity of the extracts
Sixteen MRSA isolated from skin and wound infections were used. Antimicrobial activity of extracts was evaluated by using agar well

diffusion method. Muller — Hinton agar plates were inoculated with 100 pl of standardized inoculum (10 8 CFU/ m1) of each bacterium and
spread with sterile swabs. Wells of 6 mm in diameter were made with sterile borer into each agar plate containing the bacterial inoculum. A little
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molten agar medium was used to sea the bottom of the wells. All the wells filled with 25ul (25 mg per well) of each plant extract. One well in
each plate was set up as control by adding 25 pl of freshly prepared sterile distilled water. The plates were |eft at room temperature for 15 minutes
to alow the diffusion of plant extract in to the agar (Riose J.L. et a., 1988). After incubation at 37°C for 24 hrs; the inhibition zone around each
well was measured in millimeter. If the diameter of the inhibition zone, less than 9 mm was considered as inactive, then 9 — 12 mm as partially
active, 13 — 18 mm as active and more than 18 mm as very active (Junior and Zanil, 2000).

The MIC of two plants extracts against the standard strain of S. aureus ATCC 6538 was determined using the micro dilution method
(Eloff, 1998). Fourteen different concentrations of extracts ranging from 10 mg to 100 mg were prepared in Muller — Hinton Broth medium.
Then 100 pl of standardized S. aureus ATCC 6538 suspension (10® CFU/mI ) was inoculated into each tube. Tubes containing growth medium
and different concentration of extract without inoculums were used as controls. All tubes were incubated at 37°C for 24 hrs. Then the tube with
lowest concentration without visible growth when compared with control was considered as the MIC.

Results
Antimicrobial susceptibility test in S. aureusisolates

The results of antimicrobial susceptibility of methicilline resistant Saureus isolates and antimicrobia activity of Sambucus ebulus and
Urtica dioica extracts against test bacteria are shown in table 1. The zone of inhibition of the growth of the isolates is afunction of antimicrobial
activity of the extracts.

Table 1: Antimicrobial sensitivity testing of methicillin resistant S. aureus isolates (Diameter of zone of inhibition in millimeter)

Test bacteria \% Amx CZ CN S ebulus U. dioica
MRSA -1 16 13 0 16 20 18
MRSA - 2 15 15 10 21 19 18
MRSA - 3 16 13 11 23 19 12
MRSA - 4 17 16 16 20 21 16
MRSA-5 13 17 0 16 15 0
MRSA - 6 17 24 19 28 18 16
MRSA -7 14 9 10 0 14 10
MRSA - 8 16 16 15 21 17 15
MRSA -9 17 19 14 14 20 21
MRSA - 10 10 0 9 8 18 10
MRSA - 11 10 14 18 16 19 17
MDR - 12 17 18 21 20 14 18
MRSA - 13 11 14 11 8 14 18
MRSA - 14 15 16 16 16 19 18
MDR - 15 16 14 21 24 20 15
MRSA - 16 15 8 13 17 21 19

KEY; MRSA= Methicillin resistant Saureus , V = vancomycin, Amx =Amoxicillin, CZ = Cefazolin, CN = Cefalexin. Minimum inhibitory
concentration of the Sambucus ebulus and Urtica dioica against the standard strain of S. aureus ATCC 6538 were 15 mg and 20 mg respectively.

Discussion

The practice of traditional medicine is widespread and natural products derived medicines are widely used for effective infectious
disease eradication. In The present study, the effects of methanolic extracts of Sambucus ebulus and Urtica diocica on the growth of methicillin
resistant S.aureus isolates were investigated in vitro. The results reveal ed the antimicrobial potential of these extracts. All the test organisms were
susceptible to extracts of Sambucus ebulus with inhibition zone diameter between 14-22 mm. One MRSA isolate was resistant to Urtica dioica
extract and the diameter of inhibition zone around the rest ranged from 10-21 mm.

In agreement with the results obtained from the present study, previous studies found that Urtica dioica have noticeable antibacterial
activity against Streptococcus pyogenes, Staphylococcus aureus and Staphylococcus epidermidis (Ilhami et a., 2004; Nuriye et al., 2009).
According to Zoran et a the ethanolic extract of nettle (Urtica dioica) leaves diluted with methanol showed antibacterial activity with minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of the extract ranging from 9.05 to more than 149.93 mg/ ml
respectively (Zoran et a., 2012). In a study conducted by Suntar et a, the methanolic extract of Sambucus ebulus leaves displayed remarkable
wound healing activity (Suntar et al., 2010). Yesilada et al reported that agueous and methanol extracts and n-Butanol fraction of herbaceous parts
of S. ebulus showed no inhibitory activity against the microorganism (Y esilada et al., 1999).

Ghesmati has studied the antibacterial activity of Sambucus ebulus extracts against Saphylococcus aureus ATCC 1341 and
Pseudomonas aeruginosa ATCC 2785 (Ghesmati, 2008). The results indicated that three extracts of leaf «flower and fruits of S. ebulus showed
inhibition zones against S. aureus ATCC 1341 about 10-12mm <11-14mm and 11-13mm, respectively and no inhibition zones were observed
against P. aeruginosa ATCC 2785. Hearst et a, reported that Elder (Sambucus nigra L.) flower and elder berry in particular and their
concomitant, exhibited strong antimicrobial effects on various nosocomial pathogens notably upon methicillin-resistant Staphylococcus aureus
(Hearst et al. 2010). Also, the results obtained from the present research showed antimicrobial potential of Sambucus ebulus and Urtica dioica
extracts against skin and wound infections isolates of methicillin resistant Saureus. So these plants extracts can be used as antiseptics and
antimicrobial agents in medicine. The antibacterial activity in Urtica dioica may be due to presence of fatty acids and phenolic compoundsin their
composition (Yiiksel et al., 2009) and ursolic acid as active compound of leave extract of Sambucus ebulus L. Also flavonoids of Sambucus
extract have severa therapeutic effects such as antioxidant and anti-inflammatory (Okuda, 2005).

Conclusion

The research showed extracts of Sambucus ebulus and Urtica dioica possess antibacterial potency against MRSA isolates and may be
used as a natural antiseptics and antimicrobia agentsin medicine.



Salehzadeh et al., Afr J Tradit Complement Altern Med. (2014) 11(5):38-40 40
http://dx.doi.org/10.4314/ajtcam.v11i5.6

References

1. Ebrahimzadeh, M.A., Ehsanifar, S. and Eslami B. (2009). Sambucus ebulus elburensis fruits: A good source for antioxidants. Pharmacogn
Mag. 5,213-218.

2. Eloff, JN. (1998). A sensitive and quick microplate method to determine the minimum inhibitory concentration of plant extracts for bacteria.
Plant Medica. 66,681-684.

3. Ghesmati, M. (2008). Survey of antibacteria activity of Sambucus ebulus extracts against Staphylococcus aureus ATCC 1341 and
Psudomonase aeruginosa ATCC 2785. J. of Bio. Sci. 1,73-82.

4. Gould, I.M. (2005). The clinica significance of methicillin-resistant Staphylococcus aureus. J. Hosp. Infect. 61,277-282.

5. Hearst, C., McCollum, G. and Nelson, D. (2010). Antibacteria activity of elder (Sambucus nigra L.) flower or berry against hospital
pathogens. J. of Med. Plants Res. 4,1805-18009.

6. Hemaiswarya, S., Kruthiventi, A.K. and Doble, M. (2008). Synergism between natural products and antibiotics against infectious diseases.
Phytomedicine. 15,639-652.

7. llhami, G.O., Irfan, K., Minir , O. and Mehmet, E .B. (2004). Antioxidant, antimicrobial antiulcer and analgesic activities of nettle (Urtica
dioica L.). J. of Ethnopharmacology. 90:205-215.

8. Junior ,A., and Zanil, C. (2000). Biological screening of Brazilian meditional plants .Braz. J.of Sci. 95,367-373.

9. Lowy, F.D. (1998). Staphylococcus aureus infections. The New Eng. J. of Med. 339:520-532.

10. Nuriye, T.F., Yeliz, T.C. and Ahmet, Y.C. (2009). Antimicrobial activity of plant extract Ankaferd Blood Stopper. Fitoterapia. 80:48-50.

11. Ojaa ,T., Remes, S,.. Haansuu, P., and Vuorela, H. (2000). Antimicrobia activity of some coumarin containing herbal plants growing in
Finland. J. Enthnopharmacol .73,299-305.

12. Okuda, T. (2005). Systematics and health effects of chemically distinct tanninsin medicina plants. Phytochemistry. 66,2012-2031.

13. Riose, J.L., Recio, M.C. and Villar, A. (1988). Screening methods for natural products with antimicrobial activity: areview of the literature. J.
Ethnopharmacol. 23,127-149.

14. Safdar, N., Narans, L., Gordon, B. and Maki, D.G. (2003). Comparison of culture screening methods for detection of nasal carriage of
methicillin-resistant Staphylococcus aureus: a prospective study comparing 32 methods. J. Clin. Microbiol .41,3163-3166.

15. Sibanda, T., Olaniran, A.O. and Okoh, A.l. (2010). In Vitro antibacterial activities of crude extracts of Garcinia kola seeds against wound
sepsis associated S.aureus strains. JMed. plants Res. 4,710 - 716.

16. Singh, R., Dar, S.A. and Sharma, P. (2012). Antibacteria activity and toxicological evaluation of semi-purified hexane extract of Urtica
dioicaleaves. Res. J. Med. Plants. 6,123-135.

17. Suntar, 1.P., Akkol, E.K., Yalcin, F.N., Koca, U., keles, H. and Yesilada, E. (2010). Wound healing potential of Sambucus ebulus L. leaves
and isolation of an active component, quercetin 3-O-glucoside. J. of Ethnopharmacology. 129, 106-114.

18. Yesilada, E., Gurbuz, |. and Shibata, H. (1999). Screening of Turkish anti-ulcerogenic folk remedies for anti-Helicobacter pylori activity. J.
Ethnopharmacol. 66, 289-293.

19. Yiiksel, K., lkay, O., Ufuk, K., Berrin, O. and Sinem, A. (2009). Fatty acid profile and antimicrobial effect of theseed oils of Urtica dioica
and U. PILULIFERA. Turk J. Pharm. Sci. 6, 21-30.

20. Zoran, Z., Ljiljana, N. and Biljana, M. (2012). Characterization of antioxidant and antimicrobial activities of nettle leaves (Urtica dioica L.).
APTEFF. 43,340-342.



