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Antimicrobial resistance co-transferred with extended-spectrum B-lactamase

production in bacteria of family Enterobacteriaceae

Aroonlug Lulitanond"**, Aroonwadee Chanawong?®, Pipat Sribenjalux'?, Nipada Klangjatturat®,
Kamonnate Pradudchon®

Abstract

Extended-spectrum f-lactamase (ESBL)-producing Enterobacteriaceae have emerged worldwide
and caused life threatening infections which are serious concerns in the current situation. The enzymes
affected bacteria to resist both the early and the third generation cephalosporins together with monobactams.
Various types of ESBLs have been found in members of the family Enterobacteriaceae namely: TEM,
SHV, CTX-M and VEB-1. We reported antimicrobial resistance that was transferred with ESBL production
when mating each of 42 ESBL-producing Enterobacteriaceae donors to Escherichia coli UB 1637, a
non- ESBL- producing recipient. Susceptibility to 21 antimicrobial agents of the ESBL-producing donors
and transconjugants was tested by disk diffusion method. It was found that 13 of the 42 (30.9%) donors
could transfer the ability to produce ESBLs. The susceptibility test showed that all ESBL-producing
donors were susceptible to imipenem and meropenem whereas the majority of isolates were susceptible
to cefepime, cefoxitin, norfloxacin, ofloxacin, sulperazone and colistin. All transconjugants could produce
ESBLs and became resistant to various [3-lactams and f-lactamase-inhibitor. It was also found that
antimicrobial resistance properties which were often co-transferred with the ESBLs production were
resistance determinant to gentamicin, amikacin, netilmicin and cotrimoxazole, whereas resistance to
norfloxacin, ofloxacin, ciprofloxacin and cefoxitin were rarely or not transferred to the recipient. Transfer

of several resistance determinants rendered the recipient to be multi-drug resistant strain.
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Providencia spp. (1) 1
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VEB-1, TEM (3) Escherichea coli (3) -
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SHV-2a (1) Klebsiella pneumoniae (1) -
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CTX-M9, SHV-12 (4) Klebsiella pneumoniae (4) -
CTX-M-15, TEM (4) Klebsiella pneumoniae (2) -
Escherichea coli (2) -

CTX-M9, SHV-12, TEM (4) Klebsiella pneumoniae (4) -
CTX-M9, SHV-12, VEB-1 (1) Klebsiella pneumoniae (1) -
CTX-M15, SHV-12, TEM (3) Klebsiella pneumoniae (2) -
Escherichea coli (1) -
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AMINN 2 9ATINTADND 1IMUIATNYDN transconjugant I1UIU 13 19NUD HEEJ‘UL“I/]EJUﬂ“UﬂQN donor

mié’x’mqaﬁw 11U donors (%) NUIM transconjugants (%)
Amikacin (AK) 10 (76.9) 9(69.2)
Amoxycillin/clavulanic acid (AMC) 11 (84.6) 9(69.2)
Cefepime (FEP) 5(38.5) 2(15.4)
Cefotaxime (CTX) 13 (100) 4(30.8)
Cefoperazone (CFP) 12 (92.3) 6 (46.2)
Cefoxitin (FOX) 1(7.6) 0(0)
Cefpirome (CPO) 7(53.8) 2(15.4)
Cefpodoxime (CPD) 13 (100) 12(92.3)
Ceftazidime (CAZ) 13 (100) 12 (92.3)
Ceftriaxone (CRO) 12 (92.3) 5(38.5)
Ciprofloxacin CIP) 5(38.3) 0(0)
Colistin (CT) 3(23.1) 0(0)
Cotrimoxazole (SXT) 13 (100) 10 (76.9)
Gentamicin (GN) 10 (76.9) 7(53.8)
Imipenem (IPM) 0(0) 0 (0)
Meropenem (MEM) 0(0) 0(0)
Netilmicin (NET) 9(69.2) 8 (61.5)
Norfloxacin (NOR) 3(23.1) 0(0)
Ofloxacin (OFX) 2(15.3) 0(0)
Piperacillin/tazobactam (TZP) 4(30.8) 3(23.1)
Sulfoperazone (SCF) 5(38.5) 0(0)
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Organism ¥1Av29 ESBLs gﬂawumséad@ms msaefimenea

v’l’mqa?w €9 transconjugant

Proteus mirabilis 1 VEB-1 AMC, CTX, CAZ, CRO, AMC, CTX, CAZ, CRO,
CFP, CPD, CPO, CT, FEP, CFP, CPD, CPO, FEP, SXT
SXT

Proteus mirabilis 2 VEB-1 AK, CTX, CAZ, CPD, CT, AK, CAZ, CPD, GN, SXT
GN, SXT

Providencia spp. VER-1 AMC, CTX, CAZ, CRO, CPD, GN, SXT

CFP, CPD, CPO, CT, FEP,

GN, OFX, CIP, SXT

Klebsiella pneumoniae VEB-1 AK, AMC, CTX, CAZ, CRO, | AK, AMC, CTX, CAZ,

CFP, CPD, CPO, NET, SXT | CRO, CFP, CPD, CPO, NET,
SXT

Klebsiella pneumoniae 1 SHV-12 AK, CTX, CAZ, CRO, CFP, | CAZ
CPD, CIP, GN, NET, SXT

Klebsiella pneumoniae 2 SHV-12 AK, AMC, CTX, CAZ, CRO, | AK, AMC, CAZ, CRO, CFP,
CFP, CPD, CIP, GN, NET, | CPD, GN, NET, SXT, TZP
SCF, SXT, TZP

Klebsiella pneumoniae 3 SHV-12 AK, AMC, CTX, CAZ, CRO, | AK, AMC, CAZ, CFP, CPD,
CFP, CPD, GN, NET, NOR, | GN, NET, SXT, TZP
SCF, SXT, TZP

Klebsiella pneumoniae 4 SHV-12 AK, AMC, CTX, CAZ, CRO, | AK, AMC, CAZ, CEP, CPD,

CFP, CPD, CPO, CIP, FEP, GN, NET, SXT, TZP
GN, NET, NOR, SCF, SXT,

TZP

Klebsiella pneumoniae 5 SHV-12 AK, AMC, CTX, CAZ, CRO, | AK, AMC, CAZ, CPD, GN,
CFP, CPD, GN, NET, SXT NET, SXT

Klebsiella pneumoniae 6 SHV-12 AK, AMC, CTX, CAZ, CRO, | AK, AMC, CAZ, CPD, NET,
CFP, CPD, CIP, GN, NET, SXT

NOR, OFX, SCF, SXT

Klebsiella pneumoniae 7 SHV-12 AK, AMC, CTX, CAZ,CRO, | AK, AMC, CAZ, CPD, NET,
CFP, CPD, CPO, CIP,GN, | SXT
NET, SXT, TZP

Serratia spp. 1 CTX-M-9 AK, AMC, CTX, CAZ, CRO, | AK, CTX, CAZ, CRO, CFP,

CFP, CPD, CPO, FEP, FOX, CPD, CPO, FEP, GN, NET,

GN, NET, SCF, SXT

Serratia spp. 2 CTX-M-9 AMC, CTX, CAZ, CRO, AMC, CTX, CAZ, CRO,
CFP, CPD, CPO, FEP, SXT | CPD
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