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ABSTRACT     
 
 Clinical isolates of methicillin resistant Staphylococcus aureus from three geographical areas of Kaduna 
State, Nigeria, were screened for mec-A genes using Real Time PCR. Standard procedures for preliminary 
identification and confirmation of Staphylococcus aureus were employed. Antibiotic resistant profile and pattern 
of isolates tested for mec A showed that 31 % resisted one antibiotics only; 13% resisted more than two 
antibiotics and 54 % resisted three antibiotics or more. About 2% of the isolates resisisted all six antibiotics 
tested-super bug. Generally, isolates from kafanchan showed more resistance, followed by those from Zaria and 
then those from Birnin-gwari. Oxacillin was the most resisted antibiotics followed by erythromycin while 
Clindamycin is the least resisted antibiotics. Isolates screened for mec A were those that demonstrated multiple 
resistances to antibiotics and in addition are of Clindamycin inducible resistant strain. All isolates for mec A 
screening had multiple antibiotic resistance index (MARI) of greater than 0.5. Of the total of 32 isolates that met 
such criteria and were screened, 28.1% (n=9) had mec A genes. Of these, 18.8% (n=6) were from Zaria, 9.3% 
(n=3) from Kafanchan and none from Birnin gwari. The melting point (temperature at which maximum number 
of genes were produced) for most of the positive isolates, lye between81oC-83oC. Emergence of this “superbug” 
in hospitals studied was attributed to unrestricted access to non prescribable drugs by patients and use of 
disinfectants at sub minimal levels. It is believed that this and other similar findings from other parts of Nigeria 
will give a clearer and broader picture of the existence of Mec A- carrying MRSA and their antibiotic profiles in 
Nigerian hospitals.   
 
Key word: 
 
Introduction  
 
 Methicillin resistance, in particular hetero – methicillin resistance, in Staphylococcus aureus can be difficult 
to detect by phenotypic methods. Detection of mec A gene or its product-PBP2 in methicillin resistant 
staphylococci is generally considered to be the ‘Gold standard’ (Merlino, et al., 2010). The conventional 
methods used for identification of MRSA isolates are time consuming and reliabilities of these methods have 
been reported to be between 80-95% (Mousat and Atef, 2008; Anand et al., 2009; Fermandes et al., 2009, Salwa 
et al., 2009; Davies et al., 2000). Many procedures for typing of methicillin resistant Staphylococcus aureus 
(MRSA) epidemics have been developed (Blumberg et al.,1992;Goh et al.,1992). Besides the traditional phage 
typing method for S. aureus, several alternative techniques have been applied in comparative, epidemiological 
studies (Van-Belkum et al., 1993). Among these are serotyping, capsular typing (Von-Eiff et al.,2006), 
electrophoretic analysis of protein content, pulse -field gel electrophoresis (Jordens and Hall,1988), restriction 
fragment length analysis (Jordens and Hall,1988), and ribotyping. In addition to epidemiological studies of 
clinical isolates, attention has been focused on the development of adequate detection assays for MRSA. The 
polymerase chain reaction (PCR) has proven to be an adequate means for the detection and typing of a multitude 
of micro organisms (Van-Belkum et al.,1993; Mousat, 2008). As a consequence, several PCR and probe assays 
specific for the mec A gene of S. aureus, encoding penicillin binding protein 2a have been evaluated 
(Siripornmoncolchai et al., 2002). PCR at present allows sensitive detection of MRSA in clinical specimen. In 
this study, Real Time PCR was used to detect mec A-gene among clinical isolates of MRSA from three 
geographical areas of Kaduna state, Nigeria. 
 
Methods: 
 
Study Area: 
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 The study was conducted in hospitals in Zaria, Kafanchan and Birnin- gwari, all in Kaduna State, Nigeria. 
 
Sample Size: 
 
 On the basis of their being multiply resistant to cefoxitin, erythromycin and clindamycin (positive D- test), 
32 isolates were screened for mec A gene (Kate, 2006; Sibery et al., 2003). 
 
Susceptibility testing:  
 
 Antimicrobial drug susceptibility was done using the Kirby-Bauer Disc Diffusion technique. The inoculum 
was standardized by adjusting the turbidity of an actively- growing broth culture of staphylococcus to match that 
of Barium Sulphate standard (0.5 Mc Farland standard). Mueller Hinton Agar plates were then inoculated with 
cotton-wool swabs moistened in this suspension. After applying susceptibility discs, the plates were incubated 
immediately at 37oC overnight. Zone diameters were measured and compared with the standard table. Positive 
and Negative control strains ATCC.25923 and ATCC.29213 respectively) of staphylococcus were included in 
the test. Antibiotics tested include Cefoxitin, oxacillin, ciprofloxacin, vancomycin, clindamycin and 
erythromycin. Break point interpretative criteria were used to determine resistance or sensitivity. Multiple 
antibiotic resistance index (MARI) of isolates were also determined. 
 
Isolation of DNA: 
 
 This was performed automatically by the Mag NA pure LC total Nucleic acid isolation Kit (Roche Applied 
Science) (Roche diagnostics, 1999).  
 
Primers: 
 
 Primers for PCRs were synthesized with one of the primers (5’ AAA ATC GAT GGT AA GGT TGG - 3) 
corresponding to nucleotides 1282 – 1303 and the other (5’ AGT TCT GCA GTA CCG GAT TTG C -3) being 
complementary to nucleotides 1793 – 1814. The 533 bp fragment was amplified using Real Time PCR as 
described previously (Obadorfer et al., 2006).  
 
Preparation  of  the PCR mix. 
 
 In a 1.5ml reaction tube on ice, PCR mix for 20µl reaction was prepared by adding 3µl of water (PCR – 
grade), 2µl PCR primer (10 x Conc), and 10µl master mix (2 x Conc). This was mixed carefully by pipeting up 
and down. 15µl of the PCR mix was pipeted into each well of the light cyclerR 480 multi-well plate. 5µl of the 
DNA template was added and the multi-well plate sealed – with foil. The multi-well plate was centrifuged at 
1500 x g for 2 min. The multi-well plate was then loaded into the light cyder(R) 480 instrument and Real-Time 
PCR Program started (Roche diagnostic, 1999).  
 
Results: 
 
 In Zaria, 74.5% (n=38) were sensitive to Cefoxitin while 25.5% (n=13) resisted cefoxitin. 80.4% (n=41) 
were sensitive to vancomycin while 19.6% (n=10) resisted vancomycin. 63% (n=32) were sensitive to 
ciprofloxacin while 37% (n=19) resisted ciprofloxacin. 11.7% (n=6) were sensitive to both Cefoxitin and 
Vancomycin, not ciprofloxacin. 19.6% (n=10) were sensitive to both cefoxitin and ciprofloxacin, but not 
Vancomycin. 9.8% (n=5) resisted all the antibiotics tested while 53% (n=27) were sensitive to all the antibiotics. 
In Kafanchan, 50% (n=6) resisted both Vancomycin and ciprofloxacin. In Birnin-gwari however, 10% (n=1) 
resisted vancomycin while 20% (n=2) resisted ciprofloxacin. 15.7% (n=8), 25% (n=3) and 40% (n=4) resisted 
Clindamycin in Zaria, kafanchan and Birnin gwari respectively. 50% (n=6) and 30% (n=3) of isolates from 
Kafanchan and Birnin-gwari repectively resisted erythromycin. 
 Antibiotic profile results among isolates from kafanchan and Birnin-gwari showed that 31% (n=7) resisted 
only 1 antibiotic, 13% (n=3) resisted 2 antiobiotics while 54% (n=12) resisted more than 2 antibiotics An isolate 
(a super bug) from kafanchan resisted all six antibiotics tested. 
 Of the 32 isolates that met criteria for mec-A screening, 28.1% (n=9) were mec A positive. These 
comprised 9.3% (n=3) from Kafanchan, 18.8% (n=6) from Zaria. The results obtained in figure 4 showed 
positive isolates(highlighted) among isolates numbering 1-22 from Zaria, isolates numbering 23-26 from Birnin-
gwari and those numbering 27-32 from Kafanchan .It was apparent that none of the isolates from Birnin- gwari 
had mec A. The melting curves (Tm) for MRSA isolates with mec A gene in the study Area showed that melting 
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point peak for most positive isolates lied between 81oC-83oC.Flourescence below 0.0014 threshold was 
considered negative for mecA 
 

 
 
Fig. 1: Bar chart showing susceptibility of isolates to vancomycin. 
 
 

 
 
 
Fig. 2: Bar chart showing susceptibility of isolates to ciprofloxacin. 
 
 Isolates numbering 1-22were from Zaria, 23-26 from Birnin-gwari and 27-32 were from Kafanchan. 
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Fig. 3: Percentage of isolates with MARI in Kafanchan.  
 

 
Fig. 4: Percentage of isolates with MARI in Zaria. 
 

 
 
 
Fig. 5: Percentage of isolates with MARI in Birni Gwari. 
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Fig. 6: Melting curves for positive samples. 
 
Discussion: 
  
Antibiotic profile of isolates indicated that…… 
 
 In this study, 28.1% of MRSA isolates were carrying the mec A gene. This finding calls for concern as the 
total number of isolates expressing resistance to methicillin may be more than this when those expressing 
resistance through phenotypic means are considered (Mousat, 2008). 
 Isolates specifically screened for mec A gene were those that expressed multiple resistance to a number of 
antibiotics which included cefoxitin, erythromycin, clindamycin,  vancomycin and ciprofloxacin. These “super 
bugs” are believed to utilize different mechanism of resistance, possibly enzymatic (β – lactamase production), 
genetic- through possession of genes like mec A, erythromycin ribosomal methylase (erm) gene or mrSA gene 
(Jaroud et al, 2002, Hiratmatsu et al., 1997, Weber et al., 2003, Siberry et al., 2003). 
 The high percentage occurrence of this super bug in Zaria (18.8%) and Kafanchan (9.3%) hospitals may 
have to do with unregulated access to drugs by patients on or before admission to hospitals. Where prescriptions 
are given, regimen dosages are hardly followed by patients. 
 This result is consistent with that of Oberdofer et al., (2006) in which evaluation of a simple locus real time 
polymerase chain reaction was employed as a screening test for specific detection of methicillin resistance in 
MRSA using Real time PCR. This proves beyond all doubt, the existence of MRSA in the studied hospitals.  
 Previous studies in this area (Olonitola et al., 2007; Olayinka et al. 2009) did not detect mec A gene. The 
workers attributed the observed resistances to methicillin/oxacillin to the ability of the isolates to hyper-produce 
β-lactamases, and phenotypic expressions of methicillin, Oxacillin resistance possibly due to unrestricted access 
to antibiotics, poor implementation of antibiotic use policies and the problem of fake antibiotics which are 
common in most parts of Nigeria. The observed disparity in the current study may be due to the fact that the 
isolates studied in this work are hospital/ nosocomial isolates. It has been reported that MRSAs are highly 
endemic in hospital settings (Diekam et al., 2001, Weber et al., 2003).  
 
Conclusion/Recommendation: 
  
 Methicillin resistant Staphylococcus aureus (MRSA) carrying mec A gene exists in hospitals in two of the 
three geographical areas studied. All the isolates screened for mec A gene demonstrated multiple resistance to 
antibiotics including inducible clindamycin resistant strains. All these, put together may explain the increased 
cases of treatment failure encountered with patients in hospitals studied. A concerted research in similar area of 
study using methods that simplifies extraction and amplification of target DNA is required in other parts of 
Nigeria. This is to provide a clearer and broader picture on the existence of MRSA isolates. in Nigerian 
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hospitals. In the light of the above, it is thus appropriate to institute drug prescription policies that will take care 
of these problems in hospitals studied while encouraging hand washing by both patients and health practitioners.  
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