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Aminoglycosides still play an important role in anti-staphylococcal therapies, although 

emerging resistance amongst Staphylococcus aureus is widespread. The aim of this work is 

to study the different phenotypic patterns of aminoglycosides-resistant S. aureus in 

relation to the results of a multiplex PCR assay for the genes encoding aminoglycoside-

modifying enzymes (AMEs). This study was carried out in Microbiology and Immunology 

and Surgical departments, Faculty of Medicine, Zagazig University during the period from 

August, 2008 to June, 2009. One hundred and seventy clinical samples were collected and 

cultured. S. aureus isolates were identified using the standard microbiology laboratory 

techniques. Antimicrobial susceptibility testing was performed using disc diffusion method 

with 5 aminoglycoside antibiotics. A multiplex PCR assay was used to identify AMEs-

encoding genes. A total of 81 (47.6%) S. aureus isolates were collected during this work 

and 43 (53.1%) isolates of which were methicillin resistant (MRSA). In this study, 31 

(38.3%) isolates were resistant to at least one of the tested aminoglycosides, and the 

highest resistance was to kanamycin (38.3%), followed by tobramycin (30.9%), gentamycin 

(29.6%), amikacin (9.9%) and netilmicin (8.6%). As regard the results of the multiplex PCR 

assay, the aac(6')-Ie+ aph(2") gene encoding the bifunctional enzyme was the most 

common, followed by the ant(4′)-Ia gene encoding the ANT(4')-Ia enzyme and the aph(3′)-

IIIa gene encoding the APH(3')-IIIa enzyme. The results of this study showed statistically 

significant agreement between phenotypic and genotypic aminoglycoside resistance and 

methicillin resistance. In conclusion, this study has increased knowledge of the distribution 

of AMEs in S. aureus isolated in our hospitals. Continued surveillance at both the 

phenotypic and genotypic levels is recommended for monitoring the presence of other 

variants of the genes or new aminoglycoside resistant genes that may be produced within 

the S. aureus population and detecting early emergence of resistant organisms to establish 

effective antibiotic therapies and prevent nosocomial as well as environmental spread of 

resistant isolates. 


