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 Development of drug resistance to Staphylococcus aureus (S. aureus) has led to the 

use of older antibiotics such as macrolide-lincosamide-streptogramin B (MLSB) for the treatment of 

infections. MLSB resistance can be caused by several mechanisms, however, one of the predominant 

reasons is target modification mediated by erm genes. The objective of this study is to determine the 

prevalence of erm genes and the frequency of constitutive MLSB (cMLSB), inducible MLSB 

(iMLSB), and MS phenotypes using D-test and polymerase chain reaction (PCR) methods. 

 D-test was performed on 110 clinical specimens of S. aureus collected from Kashani and 

Hajar Hospitals in Shahrkord from October 2014 to May 2015. After sampling, DNA extraction was 

performed by simple boiling method and, in order to detect erm genes, multiplex PCR was carried 

out on erythromycin resistant isolates using specific primers. 

 The result of this study revealed that among 110 S. aureus isolates examined, 35 (31.8%) 

were MRSA and frequency of cMLSB, iMLSB, and MS resistant phenotypes were 22 (20%), 9 

(8.2%), and 2 (1.8%), respectively. The genes ermA, ermB, and ermC were detected in 27 (24.5%), 

28 (25.4%), and 26 (23.6%) isolates. 

 This study demonstrated that cMLSB was the most common phenotype among 

isolated S. aureus. Moreover, another interesting point to notice in our study was the high frequency 

of the ermB gene in iMLSB resistant phenotypes.  
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Table 1. Antimicrobial-susceptibility for S.aurus strains 

Antibiotics 

Susceptibilityof isolates 

Susceptible Intermediate Resistant 

No. % No. % No. % 

Penicillin (10 U) 13 11.81 0 0 97 88.2 

Erythromycin (15 μg) 75 68.2 2 1.8 33 30 

Gentamicin (10 µg) 91 82.7 1 0.9 18 16.4 

Clindamycin (2 μg) 81 73.6 5 4.5 24 21.8 

Tetracycline (30 µg) 62 21.8 5 35/4 83 55/3 

Quinupristin/dalfopristin 110 100 0 0 0 0 

Cephalexin (30 µg) 78 70.9 1 0.9 31 28.2 

Cefoxitin (30 µg) 75 68.2 0 0 35 31.8 

 

DNA extraction Molecular Detection of mecA Gene 

Table 2. Primers used in this study 

Reference Product size (bp) Sequence Primer Target 

 
(16) 

 
583 

 

AAAATCGATGGTAAAGGTTGGC 

AGTTCTGCAGTACCGGATTTG 

 

F 

R 

 

mecA 

 
(17) 

 
139 

 

TATCTTATCGTTGAGAAGGGATT 

CTACACTTGGCTTAGGATGAAA 

 

F 

R 

 

ermA 

 

(17) 

 

142 

 
CTATCTGATTGTTGAAGAAGGATT 

GTTTACTCTTGGTTTAGGATGAAA 

 

F 

R 

 

ermB 

 
(17) 

 
297 

 

AATCGTCAATTCCTGCATGT 

TAATCGTGGAATACGGGTTTG 

 

F 

R 

 

ermC 

 

Multiplex-PCR for erm genes 
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Figure 1. Gel electrophoresis of erm genes. Lane 1: ladder, Lane 2: ermA positive (139 bp), Lane 3 : ermA+C positive (139+297 bp), Lane 4: ermB 
positive (142 bp), Lane 5: ermC (297bp).

 

Table 3. Distribution of erm genes (ermA, B and C) based on resistanceto methicillin among S. aureus isolates

Gene MRSA (n=) MSSA (n=) Total strains (n=33) 

ermA 0 1 1(3%) 

ermC 0 1 1(3%) 

ermB 1 4 5(15.1%) 

ermA + C 1 2 3(9.1%) 

ermA + B 1 0 1(3%) 

ermB + C 0 0 0(0%) 

ermA + C+B 18 4 22 (66.7%) 

Table 4. Prevalence of ermA, B and C genes based on phenotipic test (D test)

 
Genotypes 

Gene ermA ermB ermC ermA+B ermA+C ermB+C ermA+B+C 

NO 1 5 1 1 3 0 22 

% 3% 15.1% 3% 3% 9.1% 0% 66.7% 

D+ 
NO 1 3 0 1 1 0 3 

% 11.1% 33.3% 0% 11.1% 11.1% 0% 33.3% 

Total A B C  

NO 27 28 26 
 

% 33.3% 34.5% 32.1% 
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Discussion 
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Conclusion 
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