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 Staphylococcus aureus  is a major cause of bacterial poisoning and spread 

widely in Iraq. In this study vancomycin resistant S. aureus (VRSA) were isolated 

from wounds, skin, and nose of human . The isolates were identified by using 

biochemical tests.Sixty one (72.6%) isolates were identified as S.aureus, followed 

by CoNS 23 (27.3%) from 250 sample collected. Antibiotic susceptibility was 

determined by disk diffusion ,the results of the susceptibility test indicated that 59  

S. aureus isolates have different levels of resistance to antibiotics.In this study tow 

methods were used to identify resistant and intermediate resistance to vancomycin: 

which were Kirby-Bauer disk diffusion and automated system Vitek2 method. 

Results of Disk diffusion method indicated that (19.6%) isolates were resistant to 

vancomycin.The results of  Vitek2 resistant test for 20 isolates indicated that 

9(45%) isolates were resistant to vancomycin, with MIC value of (32 μg / ml); 

3(15%) isolates showed intermediate resistant to vancomycin, with MIC value of 

(4 μg / ml),8(40%) isolates showed sensitive to vancomycin with MIC value of 

(≤0.5-2 μg / ml).Population analysis profile (PAP) method was uesd to detect 

Heteroresistant Vancomycin-Intermediate Staphylococcus aureus for the 10 

isolates. The results showed that 9 (90%) isolates of S.aureus were resistant to 

vancomycin , while 1(10%) isolate was sensitive.  
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Introduction 

Staphylococcus aureus is one of the commonest 

causes of healthcare-associated bacteremia [1] and a 

major human pathogen that causes a wide range of 

clinical infections. It is a leading cause of bacteremia 

and infective endocarditis as well as osteoarticular, 

skin and soft tissue, pleuropulmonary, bone infections, 

nosocomial infections, surgical wound infections and 

device-related infections [2]. 

Several virulence factors are implicated in the 

pathogenesis of S. aureus strains have been described. 

These include surface components (capsule, 

peptidoglycans, teichoic acid, protein A, cell 
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attachment protein), enzymes (coagulase, lipases, 

esterases, proteases, hyaluronidase, 

deoxyribonuclease, catalase, beta-lactamase, and 

staphylokinase), and several toxins [3].  

Using of vancomycin has increased dramatically 

worldwide as a result of empirical and directed therapy 

against burgeoning MRSA infections. VRSA strains 

have been isolated from USA, France, Korea, South 

Africa, Brazil, Japan, and Scotland. Extensive use of 

vancomycin creates a selective pressure that favors the 

outgrowth of rare, vancomycin-resistant clones leading 

to heterogeneous vancomycin intermediate S. 

aureus clones, and eventually, with continued 

exposure to a uniform population of VISA clones 

[4,5]. 

Due to the importance of S. aureus both as 

humans and animals pathogen this study was carried 

out with the several objectives . To detect and 

https://www.google.iq/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&ved=0ahUKEwiMt4z14PzTAhVDOxoKHVA8DdYQFghDMAQ&url=http%3A%2F%2Fwww.scielo.br%2Fscielo.php%3Fscript%3Dsci_arttext%26pid%3DS1413-86702009000200007&usg=AFQjCNGLklt-InZMvwNfZsJV1qdAd4s3EA&sig2=_lbKwM5TeGnrUJjET-7A_g
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characterize  Staphylococcus isolates from human 

sources using different biochemical tests . Based on 

the results, possible VISA and VRSA strains will be 

identified as homogeneously or heterogeneously 

vancomycin resistant by performing population 

analysis . The results will be confirmed by using 

antibiotic susceptibility test (Vitek2). 

Materials and Methods: 

Samples collection: 

During the period from February to May 2016, 

250 samples (120 nasal and 130 skin samples) were 

collected from Al-Nu'man General Hospital, Al-

Yarmouk Teaching Hospital, and Abu Ghraib General 

Hospital in Baghdad and Baghdad medical city 

teaching hospital  and then transported directly to the 

laboratory at Al-Anbar University. The samples were 

cultured on blood agar; and mannitol salt agar that is 

used for selective isolation (contain 7.5 % NaCl), and 

for culturing and differentiating of medically 

important Staphylococci species. 

 

Isolation and Identification  of Staphylococci: 

The isolation of staphylococci from clinical 

samples were carried by specific way depending on 

routine laboratory techniques, all samples were 

streaked on mannitol salt agar and all plates were 

incubated aerobically for 24 hrs. at 37°C. S.aureus 

isolates were identified depending on the 

morphological features on culture media and 

biochemical tests according to Bergey’s Manual [6]. 

Susceptibility to antibiotics and Determination of 

Minimal Inhibitory Concentration (MIC): 

Antibiotic susceptibility was determined by disk 

diffusion on Mueller-Hinton agar based on Clinical 

and Laboratory Standards Institute guidelines [7]. 

Susceptibility test was determined for  S. aureus 

isolates  against 14 different antibiotics used: 

Vancomycin, Amoxicillin, Amoxicillin(Clavulinic 

acid), Azithromycin, Cefoxitin, Clindamycin, 

Erythromycin, Gentamycin, Levoflaxacin, Methicillin, 

Penicillin, Rifampin, Sparfloxacin, and Tetracycline. 

The minimal concentration of vancomycin that 

inhibit the growth of S.aureus was determined by vitek 

2 compact system. 

 

Population Analysis 

Population analysis of Glycopeptides 

Intermediate S. aureus (GISA) and hetero 

Glycopeptides Intermediate S. aureus (hGISA) isolates 

was performed according to the method of Hiramatsu 

[8]. Isolates were suspended in brain-heart infusion 

broth to a 2 McFarland standard (6×108 CFu/mL). 

Inoculums of 3×107 CFu were placed on brain-heart 

infusion agar plates containing serial dilution of 

vancomysin (1-10mg/L). Plates were incubated at 

37oC for 48h and colonies were counted. 

Results and Discussion 

S. aureus produced yellow colonies with yellow 

zone on mannitol salt agar as a result of utilizing 

mannitol (positive result for mannitol fermentation). 

The  other species of Staphylococci produced small  

pink or large  deep  yellow  to deep orange colonies 

with no color change of the medium [9]. 

The isolated colonies were purified by ABC 

streaking method on mannitol salt agar; the isolates 

were then examined microscopically for gram stain, 

shape, and cluster arrangement. Eighty-four isolates 

were identified morphologically as gram positive 

cocci, arranged in grape-like irregular clusters .The 

clusters occurred because the bacterial cells divided to 

three planes in an irregular pattern producing branches 

that considered as characteristics of Staphylococcus 

spp. [9,10].  

For further identification, the catalase test was 

preformed for the 84 isolates that gave positive results 

with catalase test, and this differentiates 

Staphylococcus from the genus Streptococcus which 

gave negative results . The oxidase test was also 

applied for the 84 isolates; negative results were 

observed with all 84 isolates that differentiate 

Staphylococcus from the genus Micrococcus which 

usually produces purple color as positive result 

[9,11,12]. 

After identification of the  isolates at generic 

level, the coagulase test was performed to  identify  the  

bacterial  isolates, sixty one isolates (72.6%)  reveled  

the ability  to  produce  coagulase enzyme (coagulase 

positive), and twenty three isolates (27.4%) were 

coagulase negative.  

For further identification, Baird-Parker medium 

was used. In this study all 61 S. aurues isolates grown 

in this medium (Figure 1). This medium is a 

modification of a previous formula developed by 

Zebovitz  [13] 
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Figure 1. Staphylococcus aureus isolates on Baird-

Parker medium 

 

The results indicated that out of 84 isolates, 61 

(72.6 %) were identified as S.aureus and 23 (27.3 %) 

were identified as Coagulase Negative Staphylococcus 

(CoNs), Vitek2 was employed for the result 

confirmation, the card for detection of gram positive 

bacteria. Regarding the source of samples and the 

isolated Staphylococcus spp., the results appeared as 

follows: out of 120 nasal swabs, 30 was CoPS and 13 

was CoNS; for the 130 burn swabs, 31 was CoPS, and 

10 was CoNS as showen in table (1) .  

The results agreed with [14,15,16] who 

indicated that nasal cavity is considered the major 

reservoir for staphylococci. 

 

Table 1. Isolated staphylococcal spp. from clinical 

sample 

CoNs CoPs 
Sample 

No. 

Sample 

Source 

13(10.8%) 30(25%) 120 Nasal swabs 

10(7.6%) 31(23.8%) 130 Burn swabs 

23 (9.2%) 
61 

(24.4%) 

250 

(100%) 
Total 

 

Antibiotic susceptibility 

Staphylococcus aureus susceptibility test was 

done for the 61 isolates of S.aureus using disk 

diffusion method; the test was applied for 14 different 

antibiotics. Results of the susceptibility test indicated 

that 59 S. aureus isolates have different levels of 

resistance to antibiotics: Methicillin (89.8%), 

Penicillin (87.8%), Cefoxitin (77.1%), Amoxicillin 

(51.6%),  Amoxicillin Clavulinic acid (52.5%), 

Vancomycin (27.1), Erythromycin (95.6%), 

Clindamycin (96%), Azitheromycin (74.1%), 

Gentamycin (58.3%), Rifampin (58%), Tetracycline 

(8.2%),  Levofloxaciin (3.5%), and  Sparfloxacin 

(0%). figures (2) . 

a                                 b 
Figure 2.    a- Methicillin and Vancomycin 

susceptibility test by disk diffusion method 

b- Antibiotic susceptibility of Staphylococcus aureus 

isolates 

In this study, the prevalence of Methecillin 

Resistance S.aureus MRSA was (89.8%), which varied 

from findings of other studies in other countries. In 

three separate studies in Iran, 56%, 72%, and 58% of 

staphylococci isolates were identified as methicillin 

resistan [17,18,19]. Al-Hasani (2011) showed that 

Methicillin resistant to S. aureus was (83.7%). 

 Whereas [20] indicated that penicillin resistant 

was (89.2%) for S. aureus isolated from pus and 

wound swabs. 

The difference in rates of isolation of MRSA in 

different studies might be due to the difference in 

locations and time periods of the studies, and 

difference in hygienic conditions maintained in 

different hospitals [21], healthcare facilities provided 

by the hospital, implementation of infection control 

program, and rational use of antibiotics, which may 

vary from hospital to hospital [22]. 

It is quite possible that the Amoxicillin-

Clavulanic acid complex (52.5%), which is a larger 

molecule than Amoxicillin (51.6%), may experience 

greater difficulty in permeability and overall transport 

across the microbial cell wall membrane barrier.  

In this study, 77.1% of S. aureus isolates 

exhibited Cefoxitin resistance by disc diffusion 

method; previous studies mentioned 69.1% and 68% 

resistance [23,24] ,respectively . Gentamicin resistance 

was (58.3%) among isolates; [25] found that 

Gentamycin resistance was (52.5%) . The tetracycline 

resistance was (8.82%) among S. aureus isolates. [25] 

found that Tetracycline resistance was (70%), while 

[26] showed that Tetracycline resistance was (55%). 
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[27] showed tetracycline resistance rates by years 

(10.1%) among S. aureus isolates.  

The result of S. aureus resistance to Rifampin 

was (58%) in this study. [28] indicated (94.3%) 

resistance to Rifampin was, while (17.3%) of isolates 

showed resistance to Rifampin [29]. The causes of 

Rifampin-resistant mutations within bacteria might be 

due to alterations in the gene, which encodes the β-

subunit of the RNA polymerase enzyme [30]. 

The results of resistance S. aureus isolates were 

(0%, 3.5%) for Sparfloxacin and Levofloxaciin, 

respectively; with 82.1% for Sparfloxacin and 

Levofloxaciin susceptibility. [20] showed that 

Sparfloxacin susceptibility was (75.6%) and 

Levofloxaciin susceptibility was (69.6%).   

The results showed 95.6%, 96%, and 74.1% 

resistant to Erythromycin, Clindamycin, and 

Azithromycin, respectively. [31] mentioned that 

Clindamycin resistance was found in 10% of S. 

aureus isolates, while [27]found 13.5% resistance 

among S. aureus isolates. [32] revealed that the 

percentage of Erythromycin resistance among S. 

aureus isolates was (28.42%).While [33] showed that 

Erythromycin resistance among S. aureus isolates was 

(85.7%) and was (78%) for Azithromycin. 

Vancomycin sensitivity test results indicated the 

existing of 61 isolates of S. aureus: 12 isolates (19.6%) 

were resistant to Vancomycin, 8 isolates (13.1%) were 

intermediate resistance, and 41 isolates (45.9%) were 

sensitive. [34] findings stated that vancomycin 

resistant S. aureus were 30% among isolates. [35] and 

[36]showed that VRSA were 20% and 41.2% among 

S. aureus, respectively. Also, rate of resistant to 

vancomycin among S. aureus isolates was (2.27%) 

according to [37], (8%) according to [38], and 2.8% 

according to [39]. 

In this study, MRSA represented 89.8%, this 

result demonstrated high prevalence, and increased 

distribution of Methicillin resistant Staphylococci 

isolates in the community among carrier persons and 

patients; This is in agreement with other studies 

[40,41] . The prevalence of VRSA among MRSA was 

93.75%, while prevalence of VISA and VSSA was 

90% and 87.87%, respectively. 

 

Determination of Minimal Inhibitory 

Concentration (MIC)  

 The MIC of Vancomycin for S. aureus isolates 

was determined by Vitek2. The results showed that 

VRSA isolates had MIC (≥32 μg∕ml) and VISA 

isolates had MIC (4 μg∕ml), while VSSA isolates had 

MIC value ranged from (≤0.5-2 μg∕ml) . 

The results of antibiotics susceptibility by 

Vitek2 indicated that 20 isolates (100%) were 

MLSB+SA resistant, 16 isolates (80%) were Beta 

lactamase resistant, 7 isolates (35%) were 

Glycopeptides resistant, and 5 isolates (25%) were 

Oxazolidinone resistant , as shown in table (2). 

 

Table 2. Patterns of Antibiotic Resistance in  

Staphylococcus aureus Isolates 

Antibiotic 

Resistance 

Patterns 
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1
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7
(3

5
%

) 

5
(2

5
%

) 

 

The multidrug resistance (MDR) bacteria 

defined as resistance to 3 or more types of antibiotics 

[42]. Multidrug resistant bacteria including S. aureus 

can be isolated from different infection [43]. In the 

present study, VRSA showed resistance to a wide 

range of antimicrobial agents. All VRSE and VISE 

isolates showed multidrug resistance; even VSSE 

exhibited multidrug resistance. 

Disk diffusion test appears not accurate for 

determining vancomycin susceptibility; broth dilution 

or the E-test method should be used instated [44]. E-

test demonstrated to read slightly higher than broth 

microdilution (BMD) Method, it may be the best 

alternative for evaluating MRSA vancomycin MICs in 

patients with serious and life-threatening infections 

[45]. [46] showed that E-test gave an MIC value 

greater than that of Vitek2 in 64(85.3%) isolates.  

In this study, comparison was made between the 

two methods used for measuring the sensitivity of the 

isolates to vancomycin. Differences emerged 

especially between disk diffusion and Vitek2; 12 

isolates were VRSA by disk diffusion, and 9 isolates 

were VRSA by VITEK 2 as shown in table (3). VISA 

and VRSA isolates were not detected precisely by the 

disk diffusion method; the acceptable methods used to 

detect these isolates were non-automated and include 

broth or agar dilution and the E-test method [47]. 
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Population analysis 

Results of vancomycin susceptibility obtained 

by Vitek2 showed that 3 isolates were VISA, 9 isolates 

VRSA, and 8 isolates VSSA. The population analysis 

profile showed that 9 isolates were resistant to 

vancomycin and one isolates was sensitive to 

vancomycin as presented in figure (3). 

 

Table 3. Comparison among vancomycin resistant 

phenotypes of 20 isolates S. aureus by two methods 
Methods VRSA VISA VSSA 

Disk 

diffusion 
12 (60%) 8 (40%) 0 

Vitek2 9 (45%) 3 (15%) 8(40%) 

 

 
Figure 3. Population analysis profile curves for 

vancomycin-resistant and sensitive for vancomycin 

S. aureus isolates 

 

The emergence of vancomycin-intermediate S. 

aureus (VISA) and heterogeneous vancomycin-

intermediate S. aureus (hVISA) over the past decade 

has provided a challenge to diagnostic microbiologists 

to detect these strains, clinicians treating patients with 

infections due to these strains, and researchers 

attempting to understand the resistance mechanisms. 

By using population analysis profile (PAP) as a 

reference method, the hVISA phenotype can be 

detected for strains of S. aureus with vancomycin 

MICs as low as 0.5 to 1 μg per ml [48]. In a clinical 

study, the hVISA phenotype was detected in 50% of 

clinical MRSA isolates with vancomycin broth MIC of 

2 μg per ml [49]. In this study,the 9 VRSA isolates 

were highly resistant and homogeneously. 

 
References 
1. Jihad B., Elad G.  , Leonard L. , Zmira S. , Hila S. , 

Nariman M. and Mical Paul.(2012). Healthcare-

associated vs. hospital-acquired Staphylococcus aureus 

bacteremia . Inte. J. Infec. Diseases. 16 ; e457–e463. 

2.Steven L., Louise S., Claudia V. and Gianfranco D. 

(2015). Healthcare-associated infections, medical 

devices and biofilms: risk, tolerance and control. J. 

Medi. Microb. , 64, 323–334. 

3.Biljana M. , Marina D., Jovan O. and Tatjana B.(2015). 

Staphylococcus aureus: Immunopathogenesis and 

Human Immunity. Acta facultatis medicae Naissensis; 

32 (4) : 243-257.   

4.Pesavento L., Casey A. and Elliot T. 

(2007).Staphylococci. Inter. J Antimicrob. Agents, 29, 

23–32. 

5.Jeremiah N., Neven B., Gentili M., Callebaut 

I., Maschalidi S., Stolzenberg   MC, Goudin 

N., Frémond ML., Nitschke P., Molina TJ., Blanche 

S., Picard C., Rice GI., Crow YJ., Manel N., Fischer 

A., Bader B. and Rieux F.(2014). Inherited STING-

activating mutation underlies a familial inflammatory 

syndrome with lupus-like manifestations. J Clin 

Invest.  Dec;124(12):5516-20. 

6. Schleifer ,K. and Bell, J. (2009). staphylococcus aureus  

.(pp:392-420) .In: Parte, A. C.; Whitman, W.B.; Vos, P. 

De, G. M.;Garrity, N. R.; Ludwig, W.; Rainey, F. 

A.;Schleifer, K. and Whitman ,W. B. (eds),Bergey's 

Manual Of Systematic Bacteriology. Biological Sciences 

Building University of Georgia Athens, GA –USA. 

Chapter tow. 

7. CLSI. Clinical Laboratory Standards Institute. (2016). 

“Performance Standards for Antimicrobial Susceptibility 

Testing,” Twentieth Informational Supplement. 

8.Hiramatsu, K. and Hanaki, H. (1997). Ino T, Methicillin-

resistant Staphylococcus aureus clinical strain with 

reduced vancomycin susceptibility. J. Antimicrob. 

Chemother. 40: 135-6. 

9.Brooks, G.; Carroll, K.; Butel, J. and Morse, S. (2007). 

Jawetz , Melnick and Adelbergs Medical Microbiology. 

24th. ed. The McGraw-Hill Companies, Inc., New York. 

P.224-232. 

0

1

2

3

4

5

6

Zero2 mg/L4 mg/L6 mg/L8 mg/L10 mg/L

Vancomycin concentration

L
o

g

17 S.aureus

70 S.aureus

20 S.aureus

7 S.aureus

11 S.aureus

13 S.aureus

67 S.aureus

18 S.aureus

39 S.aureus

16 S.aureus

https://www.ncbi.nlm.nih.gov/pubmed/?term=Jeremiah%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neven%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gentili%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Callebaut%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Callebaut%20I%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Maschalidi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Stolzenberg%20MC%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goudin%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goudin%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fr%C3%A9mond%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nitschke%20P%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Molina%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blanche%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blanche%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Picard%20C%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rice%20GI%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Crow%20YJ%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Manel%20N%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bader-Meunier%20B%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rieux-Laucat%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25401470
https://www.ncbi.nlm.nih.gov/pubmed/25401470
https://www.ncbi.nlm.nih.gov/pubmed/25401470


P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2017,11 ( 3) :26-33                              

 

31 

10.Dubey, R. and  Maheshwari, D.(2009).A textbook of 

Microbiology. 1 ed.S. Chand and Company LTD. New 

Delhi. 

11.MacFaddin, J. (2000) . Biochemical Tests for 

Identification of Medical Bacteria. 3rd.ed. Lippinocott 

Williams &Wilkins, USA. 30:555-565. 

12.Vos, P.; Garrity, G.; Jones, D.; Krieg, N.; Ludwig, W.; 

Rainey, F.; Schleifer, K. and Whitman, W. (2009). The 

Firmicutes In: Bergey`s Manual of Determinative 

Bacteriology. 2nd ed. Volume 3. Springer, New York.  

13.Zebovitz, E.; Evans, J. and Niven , C. (1955). Tellurite-

glycine agar: a selective plating medium for the 

quantitative detection of coagulase-positive 

staphylococci. J. Bacteriol. 70: 686-690. 

14.Abd-Elateef, A. (2011). Comparative Study between 

Local Isolates of Methicillin Sensitive and Resistance of 

Staphylococcus epidermidis. M. Sc. thesis, college of 

science, university of Baghdad, Iraq. 

15.Al-Hasani, H. (2011). Comparative study between 

methicillin-resistant coagulase positive and negative 

staphylococci on some virulence factors. Thesis, B.Sc. 

Biology and Microbiology, College of Science, Diyala 

University. 

16.AL-azzawi, H. (2014). Detection of Vancomycin-

Resistance among Methicillin-Resistant Staphylococcus 

aureus and their effect on Autolysis. M.Sc. thesis, 

college of science, university of Baghdad, Iraq. 

17.Japoni, A.; Alborzi, A.; Rasouli, M. and Pourabbas, B. 

(2007) . Modified DNA extraction for rapid PCR 

detection of methicillin resistant Staphylococci. Iranian 

Biomed. J. 8: 61–65.  

18.Ekrami , A. and  Kalantar , E. (2007).Bacterial infections 

in burn patients at a burn hospital in Iran. Indian J. Med. 

Res. 126: 541–544. 

19.Mehdinejad, M.; Frajzade, A. and  Jolodar, A. 

(2008).Study of methicillin resistance in Staphylococcus 

aureus and species of coagulase negative staphylococci 

isolated from various clinical specimens . Pak. J. Med. 

Sci. 24: 115–117. 

20.Neeta, D. and  Mohiuddin, S. (2013). Fluoroquinolone 

Therapy in  Staphylococcus aureus Infections: Where 

Do We Stand?. J Lab Physicians. 5(2): 109–112. 

21.Kshetry, A.; Pant, N.; Bhandari, R. (2016). Minimum 

inhibitory concentration of vancomycin to methicillin 

resistant Staphylococcus aureus isolated from different 

clinical samples at a tertiary care hospital in 

Nepal. Antimicrob. Resist. & Infect. Control. 5(1, article 

27). 

22.Mir B. (2013).  Srikanth Prevalence and antimicrobial 

susceptibility of methicillin resistant Staphylococcus 

aureus and coagulase-negative Staphylococci in a 

tertiary care hospital. Asian Journal of Pharmaceutical 

and Clinical Research. 6(3): 231–234. 

23.Tiwari, H.; Das, A.; Sapkota, D.; Sivarajan, K.; Pahwa, 

V. (2009). Methicillin resistant Staphylococcus aureus: 

prevalence and antibiogram in a tertiary care hospital in 

western Nepal. J. Infect. Develop. Count.; 3(9):681–684. 

24.Khanal, L. and Jha, B. (2010). Prevalence of methicillin 

resistant Staphylococcus aureus (MRSA) among skin 

infection cases at a hospital in Chitwan, Nepal. Nepal 

Med. Colleg. J.; 12(4):224–228. 

25.Zeidan, I. (2005). Bacteriological and genetic study on 

Different clinical samples of Staphylococcus aureus 

resistant to vancomycin. Thesis. Baghdad university - 

college of  science.100 p. 

26.Abdulbari, S. and Adil, S. (2011). Isolation and 

identification of Staphylococcus from patient with 

intestinal and respiratory diseases in the province of 

Muthanna and examination of the resistant towered 

antibiotics. 1(4): 61-62. 

27.Cennet , R.; Mehmet , P.; Yasemin , B.; Huseyin , 

G.  and Nesrin , C.(2016). Evaluation of Antimicrobial 

Resistance in Staphylococcus aureus Isolates by Years. 

Int. P. on Infect. Dis.  ID 9171395. 

28.Wenjing,  Z.;  Wulin,  S.; Xiaoling,  M.; Wenjiao,  C.;  

Xin ,Z.;  Huaiwei, L. and Yuanyuan,  D. (2012). 

Molecular characterization of rifampicin-

resistant Staphylococcus aureus isolates in a Chinese 

teaching hospital from Anhui, China. BMC Microb. 12: 

240. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Gade%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=24701103
https://www.ncbi.nlm.nih.gov/pubmed/?term=Qazi%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=24701103
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3968619/
https://www.hindawi.com/52383140/
https://www.hindawi.com/25702879/
https://www.hindawi.com/38052125/
https://www.hindawi.com/53079714/
https://www.hindawi.com/53079714/
https://www.hindawi.com/53086571/


P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2017,11 ( 3) :26-33                              

 

32 

29.Alka , H.; Vajihe , S.; Akbar , H.; Behrouz , N.; Vahide , 

V.  and Ali , R. N.(2013). Methicillin resistant and 

susceptible Staphylococcus aureus: Appraising 

therapeutic approaches in the Northwest of Iran. Iran  J. 

Microbiol.; 5(1): 56–62. 

30.Campbell, E.; Korzheva, N.; Mustaev, A.; Murakami, K.; 

Nair, S.; Goldfarb, A. and Darst S. (2001).Structural 

mechanism for rifampicin inhibition of bacterial rna 

polymerase. Cell. 104(6): 901-912. 

31.Raghabendra , A. ;  Narayan , D.  ;  Sanjeev , N. ; 

Mukesh , N. ;  Roshan, B. ;  Sabita , B.;  Raina, 

C.  and Binod , L.(2017). Detection of Methicillin 

Resistant Staphylococcus aureus and Determination of 

Minimum Inhibitory Concentration of Vancomycin 

for Staphylococcus aureus Isolated from Pus/Wound 

Swab Samples of the Patients Attending a Tertiary Care 

Hospital in Kathmandu, Nepal . Can. J. Infect. Dis. Med. 

Microbiol.: 2191532. 

32.Kavitha,  P.; Sunil,  R. and Venkatakrishna, R. (2011). 

Inducible Clindamycin Resistance in Staphylococcus 

aureus Isolated from Clinical Samples. J Lab Physicians. 

2011 Jan-Jun; 3(1): 25–27. 

33.ALTameemi, A. (2010). Genetic Study of the 

Vancomycin-Resistant Staphylococcus spp. Thesis, 

Diyala University- College of Education for Pure 

Science.125 p. 

34.Theaker, C.; Ormond-Walshe, S. and Azadian, B. (2001). 

MRSA in the critically ill. J. Hosp. Infect., 48" 98-102. 

35.Al-Hossainy, D. (2007).Isolating and diagnosis 

Staphylococcus aureus bacteria from patients infection 

of urinary tract infection in Al-Diwanyia city. Al-

Qadisiyah J. Scie. Veterinar. Med. 6(1): 52-57. 

36.Rushdy, A.; Salama, M. and Othman, A. (2007). 

Detection of Methicillin/Oxacillin  Resistant 

Staphylococcus aureus Isolated  from Some Clinical 

hospitals in Cairo Using Meca/ Nuc Genes and  

Antibiotic Susceptibility profile. Internat.  J.  Agricultu. 

and Biol.;  9(6): 800-806. 

37.Mohammed, S. (2011).Use of Cefoxitin as indicator for 

detection of Methicillin Resistant Staphylococcus 

aureus. Baghdad Sci. J. 8 (4): 947-955. 

38.Al-Geobory, H. (2011). Comparative study between 

Methicillin resistant Staphylococcus aureus (MRSA) and 

Methicillin sensitive Staphylococcus aureus (MSSA), 

and detect the antimicrobial effects of some plant 

extracts on them. M.Sc. Thesis, College of Science, 

Baghdad University. 

39.Angela, B.; Catia, A.; Claudia, F.; Ivano de, F.; Maysa 

M. (2015). Methicillin and vancomycin-resistant 

Staphylococcus aureus in health care workers and 

medical dev. J .Bras. Patol. Med. Lab. 51(3): 143-152. 

40.Stevens, D. (2007). Genetics of MRSA:  The United 

States and Worldwide. P. 31-41. In, J. A. Weigelt (ed.). 

MRSA. Informa Healthcare, New York. 

41.Kolář, M.; Bardoň , J. ; Hanulík , V.; Sauer , P.; Babák, 

V. and Schlegelová , J. ( 2010) .  Resistance to 

Methicillin in Coagulase-negative Staphylococci and Its 

Detection. Acta Vet. Brno.79: 261-267. 

42.Khan, S.; Nawaz, M.; Khan, A.; Hopper, S.; Jones, R. 

and Cerniglia, C. (2005). Molecular characterization of 

multidrugresistant Enterococcus spp. from poultry and 

dairy farms: detection of virulence and vancomycin 

resistance gene markers by PCR. Mol.Cell Probes 

19:27–34. 

43.Sanches,S. ; Mato, R.; de Lencastre, H and Tomasz, A.( 

2000).  Patterns of multidrug resistance among 

methicillin-resistant hospital isolates of coagulase-

positive and coagulase-negative staphylococci collected 

in the international multicenter study RESIST in 1997 

and 1998. Microb. Drug Resist. 6: 199–211. 

44.Tenover,F., Lancaster,M., Hill, B., Steward ,C., Stocker 

,S., Hancock ,G., O'Hara,C., McAllister, S., Clark ,N., 

Hiramatsu, K. (1998). Characterization of staphylococci 

with reduced susceptibilities to vancomycin and other 

glycopeptides. J Clin Microbiol. ;36 (4):1020–1027. 

45.Michael, J.; Celine, V.; Helio, S.; Paul, R.; Hossein, S.; 

Lawrence, E.; Audrey, W. ; Ronald, N. and Jonesc, G. 

(2013). Evaluation of Vancomycin Susceptibility 

Testing for Methicillin-Resistant Staphylococcus aureus: 

Comparison of Etest and Three Automated Testing 

Methods. J. Clin. Microbiol.; 51(7): 2077–2081. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Hasani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23467268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sheikhalizadeh%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23467268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hasani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=23467268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Naghili%20B%5BAuthor%5D&cauthor=true&cauthor_uid=23467268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valizadeh%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23467268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Valizadeh%20V%5BAuthor%5D&cauthor=true&cauthor_uid=23467268
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nikoonijad%20AR%5BAuthor%5D&cauthor=true&cauthor_uid=23467268
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3577566/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3577566/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adhikari%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pant%20ND%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neupane%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Neupane%20M%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhattarai%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bhatta%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaudhary%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaudhary%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lekhak%20B%5BAuthor%5D&cauthor=true&cauthor_uid=28154581
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5244009/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5244009/
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prabhu%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21701659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21701659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rao%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21701659
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3118052/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3697692/


P- ISSN  1991-8941   E-ISSN 2706-6703           Journal of University of Anbar for Pure Science (JUAPS)     Open Access                                                     

2017,11 ( 3) :26-33                              

 

33 

46.Bloomgren, B and Laible, B. (2013). Etest versus vitek 2 

vancomycin minimum inhibitory concentration testing 

methods for methicillin-resistant staphylococcus aureus: 

an antimicrobial stewardship initiative to evaluate the 

degree of discordance among methods at a rural tertiary 

hospital. J. Pharm. Pract. 26(4):415-419. 

47.Sharma, P. and Vishwanath, G. (2012). Study of 

vancomycin susceptibility in methicillin-

resistant Staphylococcus aureus isolated from clinical 

samples. Ann. Trop. Med. Pub. Health. 5:178-80. 

48.Leonard, S.;  Rossi , K.; Newton, K. and  

Rybak,M.(2009). Evaluation of the Etest GRD for the 

detection of Staphylococcus aureus with reduced 

susceptibility to glycopeptides. Antimicrob Chemother. 

63(3):489-92. 

49.Horne, K.; Howden, B. ; Grabsch, E. ; Graham,M. ; 

Ward, P. ; Xie, S.; Mayall B.;  Johnson, P. and  Grayson, 

M.(2009).Prospective comparison of the clinical impacts 

of heterogeneous vancomycin-intermediate methicillin-

resistant Staphylococcus aureus (MRSA) and 

vancomycin-susceptible MRSA. Antimicrob Agents 

Chemother. 53(8): 3447-52. 

 

 

 

  Staphylococcus aureus   المكورات العنقودية الذهبية أنماط مقاومة المضادات الحياتية في عزالت 

  population analysis والتحري عن تغاير مقاومة الفانكومايسين باستخدام طريقة 

 مي طالب فليح       ضياء سعد هللا حساوي            عبد اللطيف  عمار هاجر

 
 : الخالصة 

بكتيريا المقاومة  هذه الانتشرت على نطاق واسع في العراق. تم عزل  قد  بكتيريا المكورات العنقودية الذهبية هي السبب الرئيسي للتسمم البكتيري و

( عزلة من المكورات العنقودية  %72.6)  61تم عزل  االختبارات الكيموحيوية.    باستعمال  خصتوش.  االنسانللفانكوميسين من الجروح والجلد واألنف من  

حددت الحساسية للمضادات الحياتية باستخدام .  (CoNSالمكورات العنقودية السالبة النزيم التجلط )( عزلة من النوع  %27.3)23، وS.aureusالذهبية  

االطباق   على  االنتشار  ان  (disk diffusion)طريقة  االختبار  نتائج  اشارت  للمضادات    S.aureusمن  عزلة    59,  مختلفة  مقاومة  مستويات  اظهرت 

 disk) )  االنتشار على االطباق لفانكومايسين وهي  طريقة  لتحديد العزالت المقاومة والمتوسطة المقاومة ل  يقتانفي هذه الدراسة، تم استخدام طرالحيوية .  

diffusion   النظام اآللي  وVitek2  .( عزلة كانت مقاومة للفانكومايسين. أظهرت نتائج طريقة %19.6)   أشارت نتائج طريقة االنتشار على االطباق انه

Vitek2    من  9 (%45أن عزلة   )S.aureus  كان   كانت حيث  للفانكومايسين  )مقاومة  قيمة  للعزالت  MICت   )≥32)  µg/ml)  من %15)3و عزلة   )

S.aureus    ظهرت ( متوسطة المقاومة للفانكومايسين حيث كانت قيمةMIC( للعزالت )µg/ml 4)  حساسة للفانكومايسين حيث ظهرت  ٪( عزلة  40)   8و

( قيمة  للعزالت MICكانت   )  ((μg/ml ≤0.5-2.  استخدمت طريقة  Population analysis    من  للكشف عن مقاومة  عشر عزالت  المكورات  تغاير 

(  1 (%10مقاومة للفانكومايسين حسب المنحنى الخاص بالتجربة ,   S.aureus( عزلة من  %90)9. أظهرت النتائج أن    يسيناالعنقودية الذهبية للفانكوم

 حساسة للفانكومايسين.   S.aureusعزلة من 
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