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--------------------------------------------------ABSTRACT-------------------------------------------------------- 
This study was carried out to investigate the prevalence of methicillin-resistant Staphylococcus aureus and 

antibiotic sensitivity pattern in clinical isolates in Ibadan. Clinical samples (150) were collected from various 

health centers in Ibadan over a period of 7 months. The samples were cultured on bacteriological media for the 

isolation of Staphylococcus aureus using standard methods of isolation and identification of bacteria. The 

Staphylococcus aureus were tested for methicillin susceptibility using 5µg oxacillin disc while the identified 

MRSA were tested for susceptibility to other antibiotics. Out of 23 Staphylococcus aureus isolated, 52.2% were 

recovered from urine specimens, 30.4% wounds swab, 13.0% ear swab and 4.3% from nasal swab. 7(30.4%) 

out of the Staphylococcus aureus were MRSA as indicated by their resistance to oxacillin . The yield of MRSA 

was highest from urine (71.4%) and least from wound swab (28.6%). The MRSA were highly resistant to 

Amoxicillin (100%), Augumentin (85.7%), Cotrimozaxole (71.4%), Tetracycline (57.1%), Gentamycin (42.9%), 

Ofloxacin (28.9%) and Ciprofloxacin (28.5%). The MRSA 6(85.7%) isolated showed multi resistance to at least 

4 or more of the antibiotic tested, five out of the seven MRSA harbor single plasmid of molecular weight 

25.0kbp.The prevalence of MRSA is high; the MRSA showed a very high degree of resistance to β-lactam 

antibiotics indicating the infectiveness of these antibiotics and need to reassess the policies on antibiotic usage 

in hospital environment. 

 

KEY WORDS: prevalence, methicillin-resistant Staphylococcus aureus, antibiotic sensitivity pattern, Clinical 

samples, bacteriological media.   

----------------------------------------------------------------------------------------- ---------------------------------------------- 

Date of Submission: 28 March 2014                                                        Date of Publication: 15 September 2014 

--------------------------------------------------------------------------------------------------------------------------------------- 

 

I. INTRODUCTION 
 Staphylococus aureus (including MRSA strains) are cluster-forming facultatively aerobic, Gram-

positive cocci with intrinsic ability to ferment carbohydrates, producing white to deep yellow pigmentation on 

solid culture media.  They also ferment mannitol turning Mannitol salt Agar (MSA) Yellow (Bannerman, 

Murray, Baron, Jorgensen, pFaller and Yolken, 2003).  Staphylococcus aureus (S. aureus) is the leading cause of 

gram positive bacterial infections and linked with a wide spectrum of diseases, ranging from minor skin 

infections to fatal necrotizing pneumonia.  Although Staphylococcus aureus infections were historically 

treatable with common antibiotics, emergence of drug- resistant organisms is now a major concern.   MRSA is a 

strain of Staphylococcus aureus that is resistant to methicillin or β-lactamase resistant to penicillin. Usually 

these strains of Staphylococcus aureus are resistant to more than one antibiotic hence, the infections due to this 

strain of MRSA are very difficult to treat. The organisms produce deoxyribonuclease (DNase) and catalase 

enzymes and coagulase proteins, often called enzymes (clumping factor) used for their identification.  MRSA 

has been severally shown to cause variety of diseases ranging from mild, superficial dermatological diseases to 

severe and potentially fatal systemic debilitiations (Chambers, 1997; Moran, 2005).In spite of the availability of 

considerable number of effective antimicrobial chemotherapeutic agents, MRSA still remains an important and 

increasing cause of post-surgical wound infections (Gorttileb, Fowler, and Kong, 2000; Graffunder and 

Venezia,2002). Some invasive infections such as nosocomial bacteremia and septicemia (sepsis) (Myelotte and 

Tayara, 2000), acute endocarditis and osteomyelitis, pneumonia and other soft tissue infections (STIs) 

(Graffunder and Venezia, 2002; Rello and Diaz, 2003), are also traceable to them.The increasing prevalence of 

MRSA multiple – drug resistant strains which limits the therapeutic options available for the management of 

MRSA associated infections has become a worrisome issue worldwide (Frazee, Lynn, Charlebois, Lambert, 

Lowery, and  Perdreau Remington, 2005) and has posed a serious therapeutic challenge leaving glycopeptides as 

the drug of choice.  
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 Furthermore, methicillin – resistant Staphylococcus aureus (MRSA) has been known to be an 

important bacterial pathogen causing nosocomial and community – onset infection which has shown increasing 

endemic and epidemic spread in the last four decades (Kuehnert , Hill, and Kupronis, 2005; Frazee et al., 2005) 

while its control has become a serious concern burden in terms of medical and socio-economic costs and cause 

significant morbidity and mortality (Maranan, Moreira,, Boyle Vavra, and Daum, 1997; Carbon, 1999; Bratu, 

Erarno, Kopec, Coughlin, Ghitan, Yost, Chanprnick, Landman, and Wuale, 2005).MRSA prevalence varies 

greatly with geographical location, type of hospital and studied population.  High prevalence has been recorded 

in tertiary hospitals in US, Southern European countries, Asia and South America (Diekema, Pfaller, Schmitz, 

Smayevsky, and Bell, 2001).  In Africa, MRSA prevalence varies with different countries, high in some and low 

in others (Bell, Turnidge and Sentry Apac participants, 2002).  In Nigeria, studies on methicillin-resistant Staph 

aureus have been conducted, particularly in southwestern zone (Adesida, Boelens, Kehinde, Babajide, and 

Snijders, 2005; Shittu and Lin, 2006; Ghebremedhin, Olugbosi, Raj, Layer , Bakare, and Konig, 2009; Adeleke 

and Asani, 2009; Onipede, Onayade, Elusiyan, Obiajuwon, Ogundare, Olaniran, Adeyemi, and Oyelami, 2009). 

Despite this epidemiological data on MRSA in Nigeria, available data are still relatively limited when compared 

to information from developed countries which may be attributable to high level of awareness of MRSA 

infections and its clinical and societal consequences.In view of the above, the aim of this study is to determine 

the prevalence of methicillin-resistant Staphylococcus aureus from clinical specimen in Ibadan, Nigeria.  

 

II. MATERIALS AND METHODS 
Samples and Samples Collection 

 The materials made use of in the course of analysis of samples in this study include equipment, 

bacterial culture, media and chemicals.  These materials with their manufacturers are listed in Appendix . A total 

of 150 clinical specimens consisting of urine, nasal swab, ear swab and wound swab were collected from the 

Department of Medical Microbiology, University College Hospital Ibadan, Oluyoro Catholic Hospital, Hebron 

Medical Centre Odo –Ona, Amazing Grace Hospital Orita, College and Cedar Hospital Molete, all in Ibadan for 

the period of 7 months.  The swab samples were collected using commercially prepared sterile swab sticks 

(Oxoid U.K.).The urine samples are clean-catch midstream urine collected into sterile disposable universal 

bottles.  They were kept refrigerated at 4
o
C until delivery, to the laboratory. All the samples where cultured 

immediately on appropriate media, within 12 hours of collection. 

 

Isolation and Identification : The sterile culture media plates of Mannitol Salt Agar (MSA), Blood agar (BA) 

and MacConkey Agar (MCA) were dried to remove water of condensation in the plates as well as on the surface 

of the culture media, by slightly exposing them inside the 37
o
C incubation before use.  The swab sample was 

rubbed over one quarter of each of the different agar plates (i.e. MSA, BA and MCA), the rest part of the plates 

were streaked with a sterile wire loop to obtain discrete colonies.  The inoculated culture media were incubated 

at 37
o
C in an incubator for 24-48hrs. Suspected discrete colonies of Staphylococcus aureus were sub-cultured 

on Nutrient Agar plates to obtain pure culture and for further analysis.Each organisms was identified according 

to Cowan and Steel (2003) method of bacteria identification , by their colonial appearance such as size, shape, 

consistency, colour, elevation and its differential characteristics such as pigmentation, lactose fermentation on 

MacConkey and Gram Staining were done to further identify the isolates. 

 

Biochemical Identification  

Gram staining Technique : A smear of the suspected colony from the culture plate was made on clean, grease 

– free slide.  The smear was heat-fixed on slide by passing the slide over Bunsen burner flame briefly.  The slide 

was then covered with Crystal violet stain and allowed to stain for 1 minute.  The stain was decanted, rinsed 

with tap water and stained with Lugol‟s iodine for 1 minute the stain was decanted and the film (smear) 

decolorized with acetone for few seconds.  The slide was quickly washed with distilled water and counter 

stained with Safranin for 1 minute.  The slide was finally washed with water dried and examined under the 

microscope using the oil-immersion objective. Suspected Staphylococcus aureus isolates were Gram-positive 

cocci (appearing purples) and were arranged in clusters. 

 

Catalase test : A drop of 3% hydrogen peroxide solution was placed on a clean, grease-free glass slide; the 

edge of another clean slide was used to pick the test organisms and was dipped into the hydrogen peroxide.  

Observed bubble formation was regarded positive. 

 

Coagulase Test : Part of the colony was emulsified on a clean grease free glass slide.  10µl of citrated human 

plasma was added and was observed for the presence of agglutination which indicates a positive reaction. 
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Tube Coagulase test : Isolates to be tested for Coagulase production were incubated in Mueller Hinton broth at 

37
o
C for 24hrs.  0.2ml of the overnight broth culture was added to 0.5ml citrated human plasma in a sterile glass 

test tube with gentle mixing, the test tubes were incubated at 37
o
C and observed for coagulation at the 1hr of 

2hrs, 4hrs and 24hrs.  Formation of a firm opaque clot which remains in the place when the tube is tilted on its 

side was considered positive. 

 

Mannitol fermentation : Plates of Mannitol salt agar were prepared according to the manufacturer‟s directions 

allowed to cool at 50
o
C and poured in a sterile disposable plate to set.  The plates were labeled against the 

samples to be tested.  The organism to be identified was inoculated on the set dried cooled plate with the aid of a 

sterile wire loop (streaking), Incubated at 37
o
C for 18hrs and was checked for evidence of growth on the agar 

surface and as well for colour change from red to golden yellow.Mannitol salt agar enables us to determine the 

different characteristics.  The first is the organism ability to tolerate a high salt concentration environment which 

was indicated by the evidence of growth on the mannitol salt plate. Secondly,  fermentation of the sugar 

mannitol by producing an acids an end product which changes the red pH indicator in the media to yellow. 

Change from red to yellow colour was considered positive. 

 

DNase test : The test is used to identify Staphylococcus aureus which produces deoxyribonuclease (DNase) 

enzyme.  It was done by preparing 100ml of DNase agar and adding 1.35ml of methyl green as indicator.  Clear 

zone on an inoculated plate of S. aureus indicates positive. 

 

Antimicrobial Testing : Pure isolates of identified Staphylococcus aureus were subjected to antimicrobial 

susceptibility testing using the disk diffusion method as recommended by KirbyBauer method according to the 

National Committee for Clinical and Laboratory Standards criteria (NCCLS 2005) with the following 

antibiotics: Gentamicin (10ug), Augmentin (30µg), Ofloxacin (5µg), Tetracycline (10µg), Cotrimoxazole 

(25µg), Cloxacillin (5µg), Ciprofloxacin(5µg), Erythromycin (5µg), Amoxycillin (10µg), Oxacillin (5µg). Were 

inoculated with Staphylococcus aureus containing 0.5 Macfarland standard bacteria on Mueller Hinton agar 

plates.  The plates were allowed to dry for 5mins.  The antibiotics disc were placed on the centre of the agar 

plates with the aid of sterile pointed tip forceps and incubated at 37
o 

C for 24hrs.  The presence of a clear zone 

around the antibiotic disc is measured with meter rule. 

 

Oxacillin Dics Diffusion : Oxacillin disc diffusion (5µg) was used to test for oxacillin resistance.  Muellar 

Hinton Agar (MHA) plates containing 4% NaCl were inoculated with 10µL of 0.5 McFarlad (10
6
CFU/ml) 

suspension of the isolate by streaking and incubated at 35
o
C for 16-18hrs, a zone diameter of ≤ 10mm was 

considered resistant for oxacillin according to the National Committee for Clinical Laboratory Standard. 

 

Plasmid Extraction and Profiling : Plasmid extraction was carried at FUNAAB with slight modification has 

described by Birnboim and Doly (1979).  Pure isolates were inoculated on MRSA broth and incubated.  The 

grown cells were harvested and suspended in 200µl of solution A (100 mM glucose – 50 mMTris hydrochloride 

(pH 8)-10 mM EDTA) containing 10 mg of lysozyme per ml and 10µl/ml mutanolysin and incubated for 30 

minutes at 37
o
C in an incubator.  400µl of freshly prepared 1% sodium dodecyl sulfate in 0.2 N NaOH was 

added and the samples were mixed by inverting tubes ,300µlof a 30% potassium acetate solution (pH 4.8) was 

added and the samples were mixed by vortexing.  After incubating on ice for 5 minutes, the debris was removed 

by a 5-minute centrifugation in a centrifuge (model 5415R; Eppendorf).  The supernatant was removed and 

extracted once with a phenol-chloroform mixture (1:1) and precipitated with an equal volume of isopropanol.  

The plasmid DNA was then dissolved in 100µl of TE buffer. 

 

Gel electrophoresis :Electrophoresis of the DNA was carried out on a 0.8% agarose gel in a 0.5X concentration 

of Tris-Borate-EDTA (TBE) buffer.  Agarose gel was prepared by boiling 0.8g of agarose powder in 100mls of 

0.5X TBE buffer.  After boiling, the solution was allowed to cool and 10µl of ethidium bromide was added to 

the cooled agarose solution.  This was poured into a casting tray with a comb placed across its rim to form wells.  

The gel was allowed to set for 30 minutes and the comb was removed. 20µl of bromophenol blue.  A DNA 

molecular weight marker was also loaded into one of the wells.  The gel was thereafter electrophoresised in a 

horizontal tank at a constant voltage of 60V for about 1 hour 30 minutes.  After electrophoresis, plasmid DNA 

bands were viewed by fluorescence of bound ethidium bromide under a short wave ultraviolet light 

transilluminator and the photograph were taken using a digital camera.  Molecular weight of the DNA bands 

was calculated by comparing with Lambda DNA Hind III digest (Bangloregenei) as standard marker. 
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III. RESULTS 
 Out of the 150 bacteria isolated from clinical specimens, 66 (44%) were identified to be 

Staphylococcus species (Table 1). Only 23 (34.8%) were identified biochemically to be Staphylococcus aureus, 

out of this, 52.2% were recovered from urine specimens, 30.4% wounds swab, 13.0% ear swab and 4.3% from 

nasal swab. (Figure.1) Staphylococcus aureus is the leading cause of gram positive bacterial infections and 

produces a wide spectrum of diseases, ranging from minor skin infections to fatal necrotizing pneumonia. A 

prevalence rate of 30.4% was recorded for MRSA. Although this prevalence was higher than 20.3% reported by 

Ghebremedhin et al,(2009) in Ibadan and 12.5% reported by Okon et al., (2011) in Maiduguri, it was however 

lower than that reported in Ilorin (34.7%) and Jos (43%) both in Nigeria (Ikeh, 2003;Taiwo et al., 2004).Of the 

23 Staphylococcus aureus, 7(30.4%) were MRSA as indicated by their resistance to oxacillin and 16(69.6%) 

were MSSA as indicated by their sensitivity to oxacillin (Table 2). 71.4% of the MRSA were recovered from 

urine and 28.6% from wound swab (Figure 2). The different prevalence results obtained from several studies 

indicated that the prevalence of MRSA varies from one area to another.  It is clear that MRSA has become a 

global nosocomial pathogen with attendant therapeutic problems and warrant urgent infection awareness, 

considering the common practice of unregulated sale of antimicrobial agent and movement of people which may 

be agent necessary for rapid dissemination (Okon, Basset, Uba, Oyawoye, Yusuf, Shittu and Blanc, 2011).The 

result of antibiotic susceptibility of methicillin resistant isolates to other antibiotics is shown in (Table 3). The 

results show high resistance to Amoxicillin (100%), Augumentin (85.7%), Cotrimoxazole (71.4%) and less 

resistance rate was observe against Gentamycin (15.1%), Tetracycline (57.1%), Erythromycin (42.9%) 

ofloxacin (42.9%) and Ciprofloxacin (28.5%). The prevalence of methicillin resistance associated with urinary 

tract infections was 71.4% and 28.6% among skin and soft tissue infections. These difference might be due to 

prolonged antibiotic treatment of severely sick patients, who generally have longer hospital stays, resulting in 

enhanced selection pressure. This reflects the fact that critically ill patients have a greater chance of becoming 

colonized or infected. (Rubeena, Chughtai and Aslam, 2004)Table 4  shows the multidrug resistance pattern of 

isolates. Multidrug resistance is determined by the resistance of an isolates to 4 or more antibiotic.  The highest 

resistance was found in isolates 3 (42.9%) with resistant to 4 antibiotics. 

 

 In Table 5 it was shown that out of the 7 MRSA isolates only 5 harbor single plasmid of molecular 

weight 25.0 kbp. The plasmid profile of MRSA isolates is as shown in Plate 1. MRSA isolated show high 

resistance to Amoxicillin and Augumentin, which support the findings, that MRSA strains are equally resistant 

to all β-lactam antibiotics (Weems, 2001; Gross – Schulman, Dassey, Mascola  and Anaya,  1998) which may 

be due to the presence of chromosomal mecA gene that specifies the production of an abnormal penicillin 

binding protein (PBP) which has low affinity for binding β-lactam antibiotics.  There is a high susceptibility to 

Ofloxacin and ciprofloxacin in this study.  This may be due to the absence of resistance conferring genes in 

these MRSA strains as reported by (Polyzou et al., 2001).  The observed high MRSA susceptibility to Ofloxacin 

and Ciprofloxacin in this study support some previous reports (Fridkin, Hagema, Morrison, Sanza, Como-

Sabetti, Jernigan, Harriman, Harrison, Lynfield and Farley, 2005; Nordmann and Nass,2005).Thus, the 

existence of MRSA susceptible to these non β-lactam antibiotics may provide an opportunity for the 

recommendation of these drugs for empirical treatment.  

 

Table 1: Distribution of isolates obtained from clinical specimen 

 

Isolates Number 

of 

isolates 

(n=150) 

Percentage 

(%) 

Proteus spp 

Pseudomonas spp 

E. coli  

Klebsiella spp 

Staphylococcus aureus 

Other Staphlococcus spp 

Total  

  8 

  4 

  48 

  24 

  23 

  43                                

 150 

 5.3 

 2.7 

 32 

 16 

 15.3 

 28.7 

100.0 
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Figure 1: Bar graph showing specimens distribution of Staphylococcus aureus as obtained from the 

different clinical specimens. 

 

Table 2:  Prevalence of MRSA and MSSA 

 

 Resistant pattern to 

oxacilin 

Bacterial 

isolates  

No 

resistance  

% 

resistance  

MRSA  

MSSA  

Total  

7 

16 

23 

30.4 

69.6% 

100.0% 
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Figure 2: Bar graph showing specimens distribution of MRSA isolates 

 

Table 3:Antimicrobial resistance pattern of MRSA obtained from clinical specimen 

 
 Antibiotics resistance pattern 

of bacterial isolates  

Antibiotics  Resistance 

No (%) 

Resistance 

(%) 

Amoxicillin (AMX) 
Cotrimoxazole (COT) 

Gentamycin (GEN) 

Augumentin (AGU) 
Tetracycline (TET) 

Ciprofloxacin (CIP) 

Erythromycin (ERY) 
Ofloxacin (OFL) 

 

Oxacillin(OX) 

7 
 

5 

 
3 

 

6 
 

4 

 
2 

 

4 
 

3 

 
7 

(100%) 
 

(71.4%) 

 
(42.9%) 

 

(85.7%) 
 

(57.1%) 

 
(28.5%) 

 

(57.1%) 
 

(28.9%) 

 
(100%) 
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Table 4:  Multi-drug resistance profile of Isolates from clinical isolates 

 
Antimicrobial 

agent  

Frequency of 

multi-drug 

resistance 

number of  

Resistance 

isolates  

(n) = 7 

 

Percentage  

Resistance 

 (%) 

Resistant to 1 
agent  

Resistant to 2 

agents  
Resistant to 3 

agents 

Resistant to 4 

agents 

Resistant to 5 

agents 
Resistant to 6 

agents 

Resistant to 7 
agents 

Resistant to 8 

agents 

0 
 

0 

 
1 

 

3 

 

1 

 
2 

 

0 
 

0 

0 
 

0 

 
14.3 

 

42.9 

 

14.3 

 
28.6 

 

0 
 

0 

 

Table 5: Plasmid profile of MRSA 

 
Isolates 

ID  

Plasmid  

13 
98 

105 

86 
37 

Present  
Present 

Present 

Present 
Present 

 

 
 

Plate 1: showing plasmid profile of MRSA isolates 
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IV. CONCLUSION AND RECOMMENDATION 
 In this study, the prevalence of MRSA may be considered to be high to warrant urgent infection 

awareness. The high resistance to the β-lactam used in this study shows that these agents are becoming 

ineffective in the treatment of isolates from clinical specimen, while the high susceptibility to some non β – 

lactam antibiotics in this study may provide an opportunity for the recommendation of these drugs for empirical 

treatment. Also, results from the study show the need to reassess policies on antibiotic use within the hospital 

environment. More research and monitoring of trend of nosocomial infection with MRSA required. Empirical 

treatment of MRSA infection should be based on prior determination of local resistance patterns. Provision and 

adequate implementation of educational programs on hospital community and personal hygiene. 
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Appendix 

Interpretative Chart of Zone Size Values 

Antimicrobial 

Agent 

Disk 

potency 

Suscep

-

tibility 

Interme

-diate 

Resis-

tance 

Cefotaxime 30µg ≥23 15-22 ≤14 

Cetazidime 30µg ≥18 15-17 ≤14 

Ceftriazone 30µg ≥35 - - 

Ofloxacin 5µg ≥21 16-20 ≤15 

Gentamicin 10µg ≥15 13-14 ≤12 

Tetracycline 30µg ≥17 15-18 ≤14 

Trimethroprim 

+ 

sulfamethoxazo

le 

12.5µg+ 

23.75µg 

≥16 11-15 ≤10 

Amoxicilin 25µg    

Ciprofloxacin 5µg ≥21 16-20 ≤15 

Perfloxacin 5µg ≥21 16-20 ≤15 

Augumentin 30µg    

 

 


