Antibacterial resistance of Staphylococcus aureus isolated from retail food products in China
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Background: The advent of multidrug resistance among pathogenic bacteria is imperiling the worth of antibiotics, which have previously transformed medical sciences. Although high generation antibiotics are not legally prescribed for use in livestock or plant production, the occurrence of carbapenem-resistant Enterobacteriaceae (CRE), especially multi drug resistant strains Enterobacteriaceae has been increasingly reported in foods in the world.  Here, for the first time, we characterized the prevalence of S. aureus, MRSA and NDM-producing Escherichia coli strains in China and Pakistan.
Methods: A total of 1,150 S. aureus isolates were cultured from 27,000 retail foods items (Figure) and were test for antimicrobial susceptibility. TIANamp Bacterial DNA extraction kit (DNA Kit DP302, Beijing, China) was used to extract the genomic DNA; PCR reactions were run and sequenced. 
Results: 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK19][bookmark: OLE_LINK6][bookmark: OLE_LINK52]Among 1,150 S. aureus isolates were isolated from raw meat, rice- and flour-products; vegetable salads; sandwich; meat and meat-products, eggs and egg-products; and 14 were isolated from 6 milk-products, condiments, bean-products and fruit desserts. 97.6% (1,122/1,150) of the S. aureus isolates exhibited resistance phenotypes to at least one antimicrobialagent. The highest levels of resistance were observed for penicillin (83.7%), followed by linezolid (67.7%) and erythromycin (52.1%), tetracycline (38.2%), and clindamycin (31%). Of the 1,150 S. aureus isolates, 91 isolates (7.9%) were identified as MRSA positive. In detail, 7.2% of raw meats, 10% of rice- and flour-products, 1.2% of vegetable salads, 7.2% of sandwiches, 6.5% of meat and meat-products, 32.6% of eggs and egg-products, were positive with mecA, respectively. Meanwhile, the enterotoxin genes were also amplified. 
Conclusion: Our study found a relatively low prevalence of S. aureus but the high prevalence rates of MDRSA and enterotoxigenic S. Aureus could cause severe outbreaks. 
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Figure: Map of China showing the location of the 24 provinces where the retail food samples were collected. The provinces marked in gray did not included in this study, while the other 24 provinces, where the retail food samples were collected, were marked colorfully. The numbers enclosed in parenthesis is the number of sampling cities (before the comma) and isolates (after the comma), respectively.
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