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Detection of the Antimicrobial-Resistant Gene Extracted from the Carbapenem-Resistant

Enterobacteriaceae Isolated in Kagawa Prefecture
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Abstract

We carried out genetic analysis, by means of the PCR method, of 10 isolates of the carbapenem-
resistant Enterobacteriaceae (CRE) isolated in medical institutions in Kagawa Prefecture in 2015.
Seven of the isolates are of the Enterobacter species, which control the antimicrobial-resistant traits
of these isolates. The other isolates were the two isolates Klebsiella pneumoniae and the one isolate
Citrobacter freundii, Among the isolates analyzed, three of them were found to possess the
Carbapenemases gene of IMP-1 group, and one was of the GES group, and six of them possess the
AmpC genes of EBC group and one of the CIT group. One of them was found to possess two genes,
IMP-1 group and GES group of the Carbapenemases gene. The genes of this isolate were specified to
be IMP-11 and GES-24 by sequence analysis. The rarely-reported GES group gene was detected in
Kagawa Prefecture. Though the analysis by medicine often reports the isolates of the genus
Enterobacter as CRE, six out of the seven isolates were found to be of the EBC group, and thus not
all of them produce Carbapenemases. Therefore, in order to detect Carbapenemases, it is essential to
conduct genetic analysis, because the antimicrobial susceptibility test may not be able to detect some
aspects of the antimicrobial-resistant mechanism as seen above. It is important to continue the
research of the antimicrobial-resistant genes and to supply feedback in cooperation with medical
institutions.
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No. B4 fE | EHEERE Carba NP test | 1&H&EIEF
1 | Citrobacter freundii 7L |MEPM + IPM,CMZ - CIT

2 {Enterobacter cloacae »HY IMEPM + IPM,CMZ + IMP-1

3 i{Klebsiella pneumoniae =L {MEPM + IPM,CMZ + IMP-1

4 | Klebsiella pneumoniae 7zL {MEPM + IPM,CMZ + IMP-1, GES
5 iEnterobacter cloacae 7ZL {IPM,CMZ - EBC

6 |{Enterobacter aerogenes HY [IPM,CMZ - EBC

7 iEnterobacter aerogenes HLY IPM,CMZ - EBC

8 i{Enterobacter aerogenes HY [IPM,CMZ - EBC

9 i{Enterobacter aerogenes 7ZL [IPM,CMZ - EBC

10 | Enterobacter aerogenes Y IPM,CMZ - EBC

DHA FOX NOX ACC EBC
405 180 520 346 302

TEM SHY
504bp 826bp

1 ESBL E4EEF

2 Amp C EXEEEGF

0XA-48 O0XA-23 O0XA-58

51 51
TNP-1 INP-2 YIN-2 KPC NDM GES 744bp 501bp 599bp
587 678 801 893 754 371 353be 353be
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