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Prevalence of Virulence Genes and Drug Resistance in Escherichia coli Isolated from Foods in Tokyo

Satomi UEHARA?, Shigeru MATSUSHITA®, Yasunori SUZUKI®, Makiko KOBAYASHI?, Rei KATOH?, Konomi MURAUCHT?,
Youko HIGUCHI?, Shouko YOSHIWARA *, Noriko KONISHI *, Yumi TAKAHASHT?, Takashi CHIBA?,
Akihiko HIRAI® and Kenji SADAMASU*

A total of 277 Escherichia coli strains that had been isolated from foodstuffs in Tokyo between 2007 and 2014 were examined for the
prevalence of virulence genes, plasmid-mediated quinolone resistance genes, and resistance to 13 drugs. The strains were screened for
the presence of the stx1, stx2, It, stp, sth, invE, astA, aggR, eae, and bfpA genes using PCR or real-time PCR. The drug resistance test
was based on the Clinical and Laboratory Standards Institute (CLSI) standards and tested for the following 13 drugs: chloramphenicol
(CP), tetracycline (TC), streptomycin (SM), kanamycin (KM), ampicillin (ABPC), trimethoprime-sulfamethoxazole (ST), nalidixic acid
(NA), fostomycin (FOM), norfloxacin (NFLX), cefotaxime (CTX), ceftazidime (CAZ), imipenem (IPM), and meropenem (MEPM).

In total, 45 strains of E. coli harbored at least one of the virulence genes, including 1 strain of stx2, 37 strains of astA, 6 strains of eae,
and 1 strain of ast4 and eae. In addition, plasmid-mediated quinolone resistance determinants were detected in four isolates, with the
gnrsS and ogxAB genes being detected in two isolates each. Among the 40 drug-resistant strains identified, 20 were resistant to single
drugs while the remaining 20 were resistant to multiple drugs. TC, ABPC, and SM were detected in 8.7%, 7.2%, and 5.1% of all drug
resistant tests, respectively. Third-generation cephalosporin- or carbapenem-resistant E. coli were not detected, despite their prevalence
having increased in recent years. However, norfloxacin resistance was detected in two isolates from 2011 and 2013. E. coli harboring
pathogenic genes or plasmid-mediated quinolone resistance genes, and fluoroquinolone drug-resistant £. coli were isolated from all

foods except raw meats. Therefore, it is necessary to monitor for trends in the prevalence of drug-resistant E. coli.

Keywords: diarrheagenic E. coli, drug resistance, astA, fluoroquinolone drug-resistant E. coli, plasmid-mediated quinolone resistance

genes

*  Tokyo Metropolitan Institute of Public Health
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan

> Tokyo Metropolitan Institute of Public Health, at the time when this work was carried out





