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INTRODUCTION 
Approximately 20% of the healthy human population is 

persistently colonized in the nasal cavity with 

Staphylococcus aureus, which constitutes a main risk for 

infection (Weidenmaier et al., 2002). The risk of 

infection in some individual nasal recolonization may 

can progress substantially within 24-48 h of initial 

topical system, after 72 h, Staphylococcus aureus can 

take hold in human tissues and eventually become 

resistant to treatment (Lipsky et al., 2010). 

 

The first isolate of MRSA was reported in 1961 in 

England (Rolinson, 1998). Recently, MRSA has become 

a major public health problem world (Jarvis et al., 2007). 

Hospital and community-acquired Staphylococcus 

aureus infections pose a substantial burden in terms of 

mortality, morbidity and healthcare costs (Rashid 

etal.,2012). Methicillin Resistant S.aureus (MRSA) is a 

major nosocomial pathogen that causes severe morbidity 

and mortality worldwide. Initially, MRSA was limited to 

hospitals, however it is now increasingly recovered from 

nursing homes and the community (Askarian etal. 2009). 

Conversely, the global problem of increasing trend in 

antimicrobial resistance is particularly pressing in the 

developing countries, were the MRSA is often the sever 

causal agent in (HA-MRSA) infection (Krebes 

etal.,2011). Staphylococci  can be divided into two main 

group are distinguished by their ability to coagulated 

blood: coagulated-positive Staphylococci (COPs), with 

the most important species S. aureus and coagulated 

Negative staphylococci (CONS), which comprise most 

species inducing S. epidermidis (Kloos and 

Bannerman,1999). 

 

CONs, particularly S. epidormidis part of normal flora 

(Dall etal .,2005) inhabitants of the nasal cavity, but they 

cause of  central nervous system infections and 

bacteremia is usually required  because CONs have 

become increasing  resistant to different Antimicrobial 

agents (Johan Huebner and Donald,1999).CONS have on 

indirect importance for pathogenesis of S. aureus as 

reservoir of resistance genes that add to their own 

pathogenic potential (Dinges et al., 2000). 

 

Accordingly and because, Staphylococci mainly cause 

opportunistic infections acquired from different source 

like patients, hospital staff from their normal flora, 

mainly through their hand and its high ability to 

transmitted among hospitalized patients so called 

epidemic MRSA (Lafi,2008). The aim of this study was 

to determine the prevalence of nasal carriage of MRSA 

among students at college of science, Al-Mustansiryiah 

University, Baghdad/Iraq, and to determine the 

susceptibility of the recovered isolates to various 

antibiotics. 
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ABSTRACT 

Methicillin-resistant Staphylococcus aureus (MRSA) has become a primary cause of soft tissue and skin infections 

among persons without extensive exposure to healthcare settings. Nasal carriage of Staphylococcus aureus is a 

known risk factor for these infections. In present study, 100 isolates of staphylococci (88.5%) were collected from 

113 anterior nares swabs from students in Department of Biology, AL-Mustansiriyah University. 13 students 

(11.5%) have non-carriers staphylococci. Among all staphylococci isolates, 63 isolates (63 %) were S. 

epidermidis, flowed by 37 (37%) of isolates were identified as S. aureus. 95% of isolates were methicillin resistant 

S. aureus; 85% were methicillin resistant S. epidermidis. The higher resistance of S. epidermidis isolates to 

antibiotics was to methicillin 85% and 75% for cephalexin, 5% for cefoxitin, while all isolates were sensitive for 

the Azithromycin and ciprofloxacin. S. aureus isolates showed higher rate of resistance to methicillin 95% and 

65% of isolates were resistant for cephalexin and 60% for cefoxitin. 

 

KEYWORDS: Staphylococcus aureus, S. epidermidis, S. epidermidis. 

http://www.ejbps.com/
javascript:void(0);
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rashid%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23061297
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rashid%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=23061297


AL-Marjani et al.                                                           European Journal of Biomedical and Pharmaceutical Sciences 

 

www.ejbps.com 

 

 

107 

MATERIAL AND METHODS 

Nasal swab and culture 

Anterior nares swab were taken from 113 students (18-

23 years) taking in Department of Biology, AL-

Mustansiriyah University, the students not have clinical 

symptoms and no current antibiotic use. 

 

Sterile cotton swab was most end with sterile normal 

slain and was rotated at last 5 times in one nares (Jain et 

al., 2008), then swabs were inoculated directly on the 

Manitol Salt agar (MSA) (oxoid), sampling plates were 

incubate at 37 c for 24 to 48 h. Pure colonies were 

streaked on to blood and incubated at 37 c overnight. The 

isolates were identified by convential biochemical 

reaction according to the criteria established by Forbes et 

al.(2007).  

 

Antimicrobial susceptibility test  

The Antimicrobial susceptibility of Staphylococci 

(S.aureus and S.epidermidis) isolates was done by using 

Kirby-Bauer disc diffusion technique on Mueller Hinton 

agar (Oxoid, England) using overnight  culture at a 0.5 

McFarland standard followed by incubation at 35 oC  for 

16 to 18 h. following Clinical and Laboratory Standards 

Institute (CLSI) guidelines (2011) with commercially 

available antimicrobial discs (Bioanalyse/Turkey): 

Ciprofloxacin, Cephalexin, Cefoxitin, Methicillin and 

Azithromycin. 

 

Biofilm formation Assay 

The quantification assay was performed as previously 

described (Mireles et al., 2001). Typically, 10 μl of an 

overnight culture was used to inoculate PVC microtiter 

wells containing 90 μl of LB without NaCl but with 2% 

glucose. The covered microtiter dish was sealed with 

Parafilm during incubation at 30°C. Cultures were 

removed to determine the optical density at 630 nm 

(OD630) and the wells were rinsed with distilled water. 

After drying at room temperature for 15 min, 200 μl of 

crystal violet (1%) was added to the wells for 20 min. 

The stained biofilms were rinsed several times with 

distilled water, allowed to dry at room temperature for 15 

min, and extracted twice with 200ul of 95% ethanol. 

 

RESULTS AND DISCUSSION     

The nasal cavity are primary ecological reservoir of 

Staphylococci species in human, may promote the 

development of allergic diseases and is major or 

reservoir for endogenous infections (Werithem et al., 

2005), Such as chronic infection due to their capacity to 

biofilm formation, highly resistant to multidrug treatment 

(Vanden Akker et al., 2006).  

  

In present study, 100 isolates of staphylococci (88.5%) 

were collected from 113 anterior nares swabs from 

students in Department of Biology, AL-Mustansiriyah 

University. 13 students (11.5%) have non-carriers 

staphylococci. Among all Staphylococci isolates, 63 

isolates (63 %) were S .epidermidis, flowed by 37 (37%) 

of isolates were identified as S.aureus (Table 1). 

 

Table 1: No. of Staphylococci isolates from anterior 

nares swabs. 

isolates NO. of isolate Percentage % 

S. epidermidis 63 63 

S. aureus 37 37 

 

Several studies worldwide have reported the rate of nasal 

carriage of S. aureus strains varying from 16.8% to 90% 

(Bolyard et al., 1998). Of the all staphylococci isolates, 

95% were methicillin resistant S. aureus; 85% were 

methicillin resistant S. epidermidis (Table 2). 

 

It was appeared that the higher resistance of 

S.epidermidis isolates to antibiotics was to methicillin 

85% and 75% for cephalexin, 5% for cefoxitin, while all 

isolates were sensitive for the Azithromycin and 

ciprofloxacin. 

 

S. aureus isolates showed higher rate of resistance to 

methicillin 95% and 65% of isolates were resistant for 

cephalexin and 60% for cefoxitin. 

 

S.aureus was the major gram positive isolate and which 

showed higher rate of resistance to methicillin 95% and 

65% for cephalexin and in case of cefoxitin antibiotics 

the resistant of the isolates were 60%. In locally study by 

AL Hasani (2011) reported 38.7% of MRSA in nasal 

cavity of adult .While, severally reported in healthy 

population found 43% of S.aureus in anterior nares of 

adult in Iraq, Similar to that of 36% in nasal carriage of 

japans adult and 32% in nasal cavity of adults in USA, 

So, this results agreement with study the medical 

students in Brazilin and observed a percentage of nasal 

S.aureus isolation of 40.8% (Prates el al., 2010). 

 

These studies results incompatible with study in 

Palestine during 2011, observed the nasal carriage of 

MRSA among the students was 2.5%, also, in 2010, a 

total of 322 university students in Taiwan  were screened 

and 2.2% of them harbor MRSA(Jann- Tay., et al., 

2009). These result less than other study .for example, in 

a study conducted in India in2009, the nasal cavity 

colonization of MRSA was15.4% (Gregory et al., 1997),. 

 

This result higher than study result by Ary et al. (2014) 

in Duhok of Iraq showed 18.4% of student were found to 

be colonization by S.aureus only 10 (2.04%) of the 

student were MRSA carriers. In a  study of Yassin and 

Hassan (2013) about MRSA nasal cavity carriers rates 

among 56 nursing student, 48 pharmaceutical 

students,135 medical school and 45 dental students in 

Iraq, the rates of  MRSA nasal carriage were 14.3% , 

2.1%, 2.2% and 2.2% in nursing, pharmaceutical, 

medical and dental students respectively. In study of AL-

Gebory et al.(2011) showed the resistance rate to 

methicillin was 94.3%. 

  

Aghazadan et al .(2009) in Iran showed the resistance of 

MRSA isolates to vancomycin ,ciprofloxacin, tetracyclin  
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and clarithromycin were 71%, 47%,52% and 57% 

respectively. 

 

Table 2: Antibiotic susceptibility Profile of nasal 

S.aureus and S.epidermidis isolates. 

Antibiotics 
Resistance % 

S. aurseus S. epidermidis 

Methicillin 95% 85% 

Cephalexin 65% 75% 

Cefoxitin 60% 5% 

Azithromycin 35% 0% 

Ciprofloxacin 15% 0 % 

 

Surprising, in study of comparison of population with 

MRSA carriage and without MRSA colonization, 

showed that smoking was protective factor against 

MRSA colonization of S.aureus (Jann – Tay et al., 

2009). 

 

While, in study was showed, the MRSA prevalence was 

higher among the inpatients 62.6% than of out patients 

10.7%, this may be attributed to the presence of hospital 

related strains, this similar whit studies showed that 10% 

to 35% of population harbor MRSA in the nose 

transiently or persistently and up to 30% of healthy 

people have S. aureus in their nose or other body areas 

(Hassan et al.,2008), in other study, carrier's nasal 

MRSA are particular problematic nasal MRSA was 

detected in 46% of patients with liver cirrhosis (Ucuncu 

et al., 2009). Ruimy etal, 2010 showed host genetic 

factors appeared to be the predominant determinant for 

MRSA persistent nasal carriage in human. 

 

Also, some studies indicated that no epidemiological 

factors or antibiotic exposure were significantly 

associated with persistent carriage, As well as,  in studies 

suggested that low vitamin D  status may be associated 

with higher rates of MRSA carriage because vitamin D 

play an role in innate immunity (Olsen et al., 2012; 

Matheson et al., 2010). 

 

Biofilm forming ability of S. aureus and S. epidermidis 

were study, the results showed that 11(29.7%) out of 37 

S. aureus isolates were strong biofilm, 2(5.4%) isolates 

were intermediate and 7(18.9%) isolates were week 

biofilm formation. AL- Hassani (2011) observed that   

60% of MRSA isolates produced biofilm and Jahn et al. 

(2008) from Pakistan found that 54.8% of isolates were 

biofilm producers. Akiyama et al.(1997) showed that 

50% of S.aureus isolates produced strong biofilm  and 

10% found negative result.  
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