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Characterization of plasmid-mediated quinolone resistance genes in
Enterobacteriaceae isolated from companion animals
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The aim of this study was to investigate the prevalence and characterization of plasmid-mediated quino-
lone resistance (PMQR) gene in 79 Enterobacteriaceae isolated from dogs and cats. Of 79 isolates,
PMQR genes were found in 10 (12.7%) isolates, including aac(6’)-Ib-cr, gnrB, qnrS and gnrA detected
alone or in combination in 8 (10.1%), 4 (5.1%), 2 (2.5%) and 1 (1.3%) isolates, respectively. Interest-
ingly, two gnrS genes were detected in nalidixic acid and ciprofloxacin susceptible isolates. Extended-
spectrum [-lactamase (ESBL) was detected in 90% (9 isolates) of PMQR positives isolates. Among
ESBL genes, CTX-M, TEM and SHV were detected in 9, 8 and 3 isolates, respectively. Almost all
PMQR genes were detected in co-existence with ESBL genes. All PMQR positives isolates were multi-
drug resistance (i.e. resistant to five or more antibiotics). gep4A, OXA and CMY-2 genes were not found.
The six transconjugants were obtained by conjugation experiment. The aac(6’)-lb-cr, gnrB and gnrS
were co-transferred with CTX-M, TEM and/or SHV, whereas gnr4 was not observed among transcon-
ugants. This is the first report of the presence of aac(6’)-Ib-cr and gnrd gene among Enterobacteriaceae
isolates from dogs in Korea. The prudent use of antimicrobials and continuous monitoring for com-
panion animals are required.
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Quinolone#| Y A= B-lactam A F o] AL} T
ol 71 ol AgER ol WA, ofF B
Ao Abgol e WAwe B8 A 27 et 9l
t}. Quinolone#| A WAL DNA gyrase®} top-
oisomerase [VE ¢453l5t= AAA 4429 54
ofof o3k o] =2 7|1 o= dTA gl ti(Jacoby,
2005), #<* plasmid Woll Sl= WA % AH(plasmid-
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o] A gto] & F th(Rodriguez-Martinez 5, 2011).
PMQRE| ZAf= 1994d w|=9] ZhxjoA FEojg
Klebsiella pneumoniaeo| Al ]z 2 HIi1% o]3(Robicsek
S, 20062), F B, T, AlE FolA oSl
Ha g a1 ¢Jth(Poirel 5, 2012). Plasmido] ¢]*]g}t qui-
nolone U 4ol Tolst SAAEL gnr 1B 45}
= qnurd, qurB, qnrS 53t A Y] W ol Thost=
dac & lbr U SEH OFE SEWL AR gepd
So] &4 A QthRodriguez-Martinez 5, 2011).
Extended-spectrum B-lactamase (ESBL)2} AmpC B-lac-

17



18 Zxh2 - 25o| - g

Al

23

- o bR
o

T

o
=

Lok

A
= -

tamase~= Enterobacteriaceae®l| %] 3A|t]| cephalosporin
A A WS U= S8 WA 7otk
ESBL2 E. coli®} K. pneumoniae, AmpC B-lactamase+=
Enterobactor, Citrobacter, Serratia®] % WA 7]4do
=2 dYA Qlem(Kang, 2015), thefRt 7] ESBL
(TEM, SHV, CTX-M %) ¥ AmpC B-lactamase (CMY,
OXA F)7F HaE ¢ithMa 3, 2009; SO -5, 2012;
Aslantag®} Yilmaz, 2017; Cho %, 2017). 3+H ESBL
T+ A= plasmids, transposons, integrons 22 0]5A
AR ol f1xskaL Qlal WA plasmid= A gl
sl th& wor ALErh(Cantas 5, 2015). 50|
ESBL AMY++2 7}E fluoroquinolones, trimethoprim/
sulfamethoxazole T+ T2 Z£759] A o] w2}
A UEtH ohefA] WS EQItK(Tian &, 2012).

Z|<L ESBL #7442} PMQR A4S FAlof HA-
k= Alete] &3 W=7} EobA|al §lok(Briales &,
2012; Liu 5, 2016b; Aslantas®} Yilmaz, 2017). ©-<-0]
Argroll 4] HAlE PMQR -4 AF7E S&oll A gl = aL
U B o2k PMQR FH A= plasmidE w7 = of
2 ool Ay 2 & Slo] F5REATE SHoA=
] 9 == Q S}t (Webber 5, 2001).

ol A= WA FEHAAA o=E e}
q19Fo] 7MAERZEE Ee|E EnterobacteriaceaeS T

o PMQR fAe] REFHEL AL, EG

fAAE] BG §F W HTel )5 PMQRI ESBL
FAA W Wy AR stelstiua AAsHc
e 3 UY

SA=

20161 1€HE 2017d 129712 4] &Y

Table 1, Isolated bacteria by the sampling sites

olH mABAATOR A A4 AAE
A3l oF % 7MAEZEE Enterobacteriaceae T9F(E.
coli 405=, Citrobacter freundii 2=, Enterobacter cloa-
ceae 205%, K. pneumoniae 105= 4 Proteus mirabilis 7
)% Belsio] Ago] FASIATKTable 1). & 22
W EHe SA ZAEE Blood agar (OHAHAIeL,
Korea)@} MacConkey agar (Oxoid, UK) plateo] %35}
o] 37°Coll Al 24417 i F F, oA == Yol il

o VITECK 2 compac (BioMerieux,

T T T

France)& o] 83te] X% 545tk

o

e A~ H°

Genomic DNA % Plasmid DNA &£2]

SAlatoll it genomic DNAS| F5&-2
2 AABAE. & FAFS tryptic soy broth (Oxoid,
37°Col| A} 18 ~24 A7k 2% vl Fstof
1.0 mLZ- 13,000 rpmo| 4] 28-7F 4]
HE AAT oS Bt S/ 05
o FRHS B 20 108 F
13,000 rpmof|A] 1087+ Y4E=]gh
e Z|5lo] template DNAZ ARE-5FST
Transconjugants®l| &t plasmid DNAX  AccuPrep”
Plasmid mini Extraction kit (Bioneer, Korea)S ©]-&3}

of AzAte] Wol wel B,

boiling§ ©.

== A

=

PMQR %! pB-lactamase §&XI A=

PMQR §ARHgnrd, gnrB, gqnrS, aac(6’)-Ib-cr, qepA)
9 B-lactamase (TEM, SHV, CTX-M, OXA, CMY-2)2]
HES Hall AHEE primeri= Table 29} At} -4
PCR HF3-2 Maxime PCR PreMix i-StarTag (Intron,
Korea)o]| Z}2+2] 10 pmol primer 1 pL2} template DNA
LS He 5 BaE SR5E A7l 2 0

Fo] 20 uL =|A 3}o] Tprofessional Thermal Cycler

Isolates Total Ear Skin Urine Uterus Nose Others™
Escherichia coli 40 9 4 6 17 2 2
Citrobacter freundii 2 2 - - - - -
Enterobacter cloaceae 20 1 6 4 6 2 1
Kilebsiella pneumoniae 10 4 2 1 2 - 1
Proteus mirabilis 7 1 - 5 - - 1
Total 79 17 12 16 25 4 5

* Annus, eye, gallbladder, kidney.
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Table 2, Primers used in this study

Primer name Sequence('5 to'3) Annealing temp (°C) Amplicon size (bp) Reference
qnrA-F ATTTCTCACGCCAGGATTTG 55 574 Jacoby et al (2009)
qnrA-R TGCCAGGCACAGATCTTGAC
qnrB-F CGACCTKAGCGGCACTGAAT 55 513 Jacoby et al (2009)
qnrB-R GAGCAACGAYGCCTGGTAGYTG
qurS-F ACTGCAAGTTCATTGAACAG 53 431 Jacoby et al (2009)
qnrS-R GATCTAAACCGTCGAGTTCG
qepA-F AACTGCTTGAGCCCGTAGAT 58 596 Kim et al (2009)
gepA-R GTCTACGCCATGGACCTCAC
AAC(6)-1b-cr-F TTGCGATGCTCTATGAGTGGCTA 53 482 Kim et al (2009)
AAC(6)-1b-cr-R CTCGAATGCCTGGCGTGTTT
TEM-F ATTCTTGAAGACGAAAGGGC 60 1,150 Brifias et al (2002)
TEM-R ACGCTCAGTGGAACGAAAAC
SHV-F CACTCAAGGATGTATTGTG 52 885 Brifias et al (2002)
SHV-R TTAGCGTTGCCAGTGCTCG
OXA-F TTCAAGCCAAAGGCACGATAG 65 702 Brifias et al (2002)
OXA-R TCCGAGTTGACTGCCGGGTTG
CMY-2-F GATTCCTTGGACTCTTCAG 53 1,807 Brifias et al (2005)
CMY-2-R TAAAACCAGGTTCCCAGATAGC
CTX-M-F ATGTGCAGYACCAGTAARGT 50 593 Pagani et al (2003)
CTX-M-R TGGGTRAARTARGTSACCAGA
Table 3, Distribution of PMQR and ESBL genes in 79 Enterobacteriaceae isolates
MIC (mg/mL)
species —_— Resistance pattern™ PMQR genes ESBL genes
NA CIP
E. coli 16-35 >1,024 512 AM,AMC,GM,TC,SXT,LEV,MXF,CZ,FOX,CFM gnrd, aac(6’)-Ib-cr TEM,CTX
E. coli 16-59 8 1 AM,GM,TC,SXT,CM,CZ qnrS TEM,CTX
E. coli 17-45 >1,024 512 AM,TC,SXT,CM,LEVMXF,CZ,FOX,CFM,FEP aac(6’)-lb-cr TEM,CTX
E. coli 17-116 >1,024 512 AM,GM,TC,SXT,CM,LEVMXF,CZ aac(6’)-1b-cr TEM,CTX

E. cloacae 16-56

E. cloacae 17-139
K. pneumoniae 17-44

>1,024 512 AM,AMC,GM,TC,SXT,LEV,MXF,CZ,FOX,CFM,FEP
E. cloacae 17-80 16 1 AMAMC,TC,SXT,CM,CZ,FOX

>1,024 512 AM,AMC,GM,TC,SXT,LEV,MXF,CZ,FOX,CFM,FEP
>1,024 512 AM,AMC,GM,TC,SXT,CM,LEV,MXF,CZ,FOX,CFM

qnrB, aac(6’)-Ib-cr TEM,CTX
qnrS e
qnrB, aac(6’)-Ib-cr TEM,CTX

qnrB, aac(6’)-Ib-cr TEM,CTX,SHV

K. pneumoniae 17-103 256 512 AM,AMC,JPM,MPM,GM,TC,SXT,CM,LEVMXF,CZ,FOX,CFM gnrB, aac(6’)-lb-cr TEM,CTX,SHV

K. pneumoniae 17-122  >1,024 512 AM,TC,SXT,CM,LEVMXF,CFM

aac(6’)-Ib-cr SHV,CTX

*AM, ampicillin; AMC, amoxicillin-clavulanic acid; GM, gentamicin; TC, tetracycline; SXT, sulfamethoxazole/ trimethoprim; LEV, levofloxacin;
MXEF, moxifloxacin; CZ, cefazolin; FOX, cefoxitin; CFM, cefixime; CM, chloramphenicol; FEP, cefepime; IPM, imipenem; MPM, meropenem.

**Not detected.

(Biometra, Germany)E ©]-83}o] 4=335}¢ict. PCR Wt
S22 %7| denaturation %, denaturation, annealing,
extension ¥} HHE8}31 Z|Z extensionS A A8
t} SZ5 AHE2 1.2% agarose gelo] A4 100 VE 30
BV A719 %S AAgH & UV transilluminator (Bio-
metra, Germany)E ©]-8-3}¢] &-9l5}%tt.

FAA 744 AlE-E Clinical and Laboratory Stan-
dards Institute (CLSI, 2013)9] 7|&o] wa} nalidixic
acid®} ciprofloxacin®]] tjgt X AWS-2) A5 =(MIC)+=
HAS| A HOZE ampicillin (10 pg), amoxicillin-clav-
ulanic acid (20/10 pg), cefazolin (30 pg), cefoxitin (30
pg), cefixime (5 pg), cefepime (30 pg), imipenem (10
pg), meropenem (10 pg), gentamicin (10 pg), tetracy-
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cline (30 pg), levofloxacin (5 pg), moxifloxacin (30
ug), trimethoprim/sulfamethoxazole (1.25/23.75 pg) %
chloramphenicol (30 pg) 5 145 2] gAY A)|(Oxoid, UK)
o ghelAs taz shabgow AAsidrt. B
e NES S FEFFE E coli ATCC 25922
2 Ahgstonh

it

3 AlE

= =

AN B2 Bradley 5(1980)2) WHHo] we} 4145}
Atk PMQR 9 #FE Fodo=E 3}l sodium
azideo]] YAIQl E. coli J53& w|AGHLOZ 35lo] o=
ol wHdgZ 242 4 mL 852 TSBe| HF
8}aL 37°CE| =20 A 3~4A7F e vjeket -
Folgat WADEE 149 v &= Egste] 37°Co
A 18A|17F vl oFstsiL). o] £3-S sodium azide (100
pg/mL)e} ampicillin (32 ug/mL)S §H3-51+= MacConkey
agar (Oxoid, UK)of| HE35}o] 37°Cof| A 24A]|7F vjoF
stk dA5E FZh(transconjugants)©f] a4+ PMQR
2 ESBL 9404 9 opdli4) Ak S52 selshelnh

PMQR XKL 22 24t

o

Mep ek ]01]/\1 2% Enterobacteriaceae 795
% PMQR GARE= g}t aac(6)-Ib-cro] = El=
Z3FO 2 3to] E. coliol| A 455(10%), E. cloacae®} K.

M 1 2 3 4 5

2000bp
1000bp

500bp

Fig. 1. Detection of PMQR genes. Lanes: M, 100 bp DNA marker;
1, gnrA (574 bp); gnrB (513 bp); gnrS (431bp); 4, aac(6”)-1b-cr (596
bp); 5, gepA (not detected).
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pneumoniae®| A Z+ZF 335(15% & 30%) 5 1055(12.7%)

oA HE%UtKTable 13} Fig 1). PMQR F-72 &
aac(6’)-Ib-cro] 8F= 7P Wo] AEEJ, e
gnrB 455, qurS 25 L gurd7} 15004 AEESTh
gepd A= HEHA stk 2hH PMQR ¢4
T+F F 453= guB2}t aac(6)-lb-cr, 15+= gnrdA9}
aac(6’)-Ib-cr& FAlol 7HA1AL Q1T

p-lactamase |FTX} B U4t

PMQR <A 3 % ESBL GHAA} = E coli 45,
K. pneumoniae 35 L E. cloacae 2F 5 & 95(90%)
ANM HEHUE CTX7} 952 714 ol A=
a1, th& TEM 85, SHV 33:0|¢it}. 3t o] ESBL
AT £ 657 TEMY CTXE, 253= TEM, SHV
2 CTXE, 13% SHVY CTX SARE ZA|o] B
3taL 9l9lrth. OXAQ} CMY-2 S-HA: Eolwx] oF
QFtHTable 33} Fig 2).

Ly

PMQR 9FA #F = 8% nalidixic acid®} cipro-
floxacin®l] Z+7} 256~1024 pg/mLe}t 512 pg/mL |4
o] 1= AL Jet ik WH 23 nalidixic acid
@} ciprofloxacin®]| ©jgt MIC7} Z}ZF 8 pg/mLi} 1
pugmL % 16 ug/mLy} 1 pgmL=2 4742 UER Sl
tl ESH PMQR %A o5+ ampicillin, tetracycline,
trimethoprim/sulfamethoxazole®]| Z}Z} 100%. cefazolin

of] 90%, levofloxacin, moxifloxacin®] Z}Z} 80%, genta-

M 1 2 3 4 5

2000bp
1000bp

500bp

Fig. 2. Detection of ESBL genes. Lanes : M, 100 bp DNA marker;
1, TEM (1,150 bp); 2, CTX (593 bp); 3, SHV (885 bp); 4, OXA and 5,
CMY (not detected).
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Table 4, Distribution of PMQR and ESBL genes in 6 transconjugants

MIC (mg/mL)
species Resistance pattern™ PMQR genes ESBL genes

NA CIP

E. coli T16-35 2 <1 AM,CZ e TEM,CTX

E. coli T16-59 4 <1 AM,TC,CZ qnrS TEM,CTX

E. coli T17-45 2 <1 AM,TC,SXT,CM,CZ aac(6")-lb-cr TEM,CTX

E. coli T17-116 2 <1 AM,CZ aac(6’)-Ib-cr TEM,CTX

E. cloacae T16-56 16 <1 AM,TC,SXT,CZ,CFM qnrB, aac(6’)-lb-cr TEM,CTX

K. pneumoniae T17-103 16 <1 AM,AMC,GM,TC,SXT,CM,CZ qnrB, aac(6’)-lb-cr TEM,CTX,SHV

*AM, ampicillin; CZ, cefazolin; TC, tetracycline; SXT, sulfamethoxazole/trimethoprim; CM, chloramphenicol; CEM, cefixime; AMC, amoxicillin-

clavulanic acid; GM, gentamicin, **Not detected.

micin, chloramphenicol, cefixime®] Z+Z;F 70%, amox-
icillin-clavulanic acid, cefoxitin®]] Z}Z} 60%, cefepime
o] 30%, imipenem, meropenem®] Z+Z} 10%9] WA

b it

2 Al

i)

PMQR %A w504 65(60%)2] transconjugants”}
MAEIQ O, o]lE 3+ nalidixic acid®} cipro-
floxacin®]] T3t MIC7} ZF2F 2~16 pg/mL % <1 pg/mL
o2 IeAS YeERYQlth o]& transconjugants 5
PMQR $AZE E. coli T16-352 A|3F 57(83.3%)
o4, ESBL -8 A= 65 H5(100%)0) 4] 5-of <2}
LT RS plasmid W 2F-5HL QIUT) Foiot
oA kA YA UFE(2~7%)7} transconjugants =
AZE et E3] ampicillin?} cefazolin U] A-& trans-

conjugants 5ol A A& ATH(Table 4).

1 %

ol oA PMQR A= 7Hel argfolofA
B2 = 7959] Enterobacteriaceae = 12%°\| A A=
AUTE o= oA Y At Ayl e} argfold
X Be)E E colio] A 13.8% (Cho =, 2017)9] =7}
L fABIgL, Shin 5Q010)0] S| WA o

FEOA EHE E coliol| A 20%, MA 5(2009)°]
5= AdsEolA EEE ceftiofur WA
Enterobacteriaceae®| A 34.7%, Liu 5(2016a)°] 7] o] 4]
=2E E coliol A 80%2] A& Hrh= webal, Kim
5(2009)0] = thehE e AAEHAF FrEfoll A Hargt
8%9] /44 Hrh= tha #=S8kth o]9F o] PMQR
AR AEE2 AFol= quinoloneA| FAYAS] AR

3} Belo] 9L 02 AZFETh PMQR SARKE E
coli Rt} E. cloaceae®} K. pneumoniae®| A o] £
3l= Ao R &R ¢lth(Robicsek, 2006b; Park, 2007;
Kim -5, 2009). o] A-tolA BHIE FA|HS] = 4
RAE PMQR #8A= K. pneumoniae| X 7V &
o] H&EH Uk

Aslantag®} Yilmaz (2017)= €719 7} &2 E. coli
oA aac(6’)-Ib-cr 25.3%, qnrS 10.5% X gnrB 1.1%,
Liu S(2016b)2- 2009 58] 2013W7bx] 1]5-o] 7ot
ko] S E coliol A aac(6’)-Ib-cr 48,5%, MA &
(2009) =9 FESY Enterobacteriaceae® 4]
aac(6’)-1b-cr 18.8%, gepA 15.8% L gnr 7.9%(gnrBS}
gnrS)E H115F5] PMQR §AR}F = aac(6)-1b-cro] 7}
- de] faRiohal skelHE ol Aol Ak aac(6')-
Ib-cro] 7V wol A& e H=o| aac(6’)-lb-cr
= ©5 B gwd B guB AR 23ske] e
St 53] quB7t HEH 45 AF= aac(6°)-Ib-crit
SAloll Ut Shin 5(2010)02 = & E
coliof X qepA 14.5%, aac(6")-1b-cr 7.3% L qnrS 1.8%
2 qepA7} 7V wo] AEE okl Harstgl o, o]
H AN A gepd= SRIHA] bttt 9 Kim 5
(2009)2 =) thetH A UAISR} [-2 Enterobacter-
iaceae| x| gqnrB 4.8%, aac(6’)-Ib-cr 2.2%, qnrS 0.9%
A gepd 02%= gqmrB7} 718 Eol HEEHUThL 2
Wkt

ot ¢toflA] CTX-M F4 A= ESBL 3%} %
7 wol AEEe™, TEM E+= SHV F3Aket
Z3sto] Ut o5 ESBL A= 7i9F %
o fref AuAltolA HEiEi QtkSo &, 2012
Tamang 5, 2012; Cho &, 2017). Z< CTX-M AHY
E. coliofl Al CTX-M-15= aac(6’)-Ib-cr} FA)of A
Foha R 53 QItiLiu 5, 2016b; Aslantag®} Yilmaz,
2017). o|¥l AFtoM = aac(6’)-lb-cr& HG7F
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BE CTXMY 748 B43h Qo] -S4 At
£ A3tk oWl Aol A plasmid w7 AmpC B-lac-
tamaseQl CMY-2¢2} OXA {§-HAA= HEE A &t
2hH W] A AHellA EelE E. colio] A CMY-2
AR HetE = Q1O WK(So &, 2012; Tamang &,
2012), OXA 479 HEol #wetH il gith OXA
A= carbapenem”| FAYAE Elst= Taiolth

PMQR 3-%1Z}= DNA gyrase?} topoisomerase V2]
42 Holxth 47| quinoloneo] WS Yo7|+=
Aoz defA Qlth(Hooper, 2001). o A-ofA]
PMQR A3+ = aac(6’)-b-cr, gnrd 2 gnrB A A}
E 7}A #-& ciprofloxacin®} nalidixic acido] a1%=u
A& el o], gnr 8RS 7HA = AletE nalidixic
acidof| A|gAS Ho|il fluoroquinolone#] T}AY A o]
gt MIC7} =4 Yepdths ol A7+A=9 dat
o} x5l th(Poirel 5, 2005; Robicsek 5, 2006a).
U E. coli 16-592} E. cloacae 17-80= nalidixic acid
9} ciprofloxacin®] 7=/ UEFWH AT gnrS -4
AHE Bkl AUtk ol ciprofloxacino]] 4]
w4 %= PMQR AR HEE 4 Qlvke oA
AFAE9] A (Cavaco?} Aarestrup, 2009; Zhao 5,
2010)2} L A]3Fich.

3tH Liao 5(2013)2 PMQR 34 A}+= quinolone]
sl dojub= AEA gz TWEo] flom,
PMQR §-%12}2] ZA|+= quinolone®] A% thi= ceph-
alosporinA| A S AME-I T EIo] Qlrkal 3FS1
t}. Shin 5(2010)2 aac(6’)-lb-cr GFAA= dEo0 2
EAT o B} gwrS Ei= gepd AL FHA 2
3k | quinoloneo] HAFFH SR =2 MICE UEFHS]
11, Robicsek 5(2006¢)2 aac(6))-Ib-cri} gnro] $Hr|
2T Wt g HEOR EAS u Wb CIPY
MIC7} 2~48) 4= Z7b3R9ieka shsick. oful AT
of A thFE PMQR AM¥<tol A aac(6)-Ib-cr -7}
= gqnre] E2Ae Agle] quinoloneo] tigh MIC=
o9 =o} tia xpol|7} ARtk ¥WHH K. preumoniae
17-103& gnrB2} aac(6’)-1b-cr7} 7 A 0 nali-
dixic acido] djg MIC7} 232 @tch o]of djsA]
£ o g AT} fuEojor 3 Aew Az,

ot Aol Al PMQR /g w5+ 2 ESBL AM¥<F2
ampicillin, tetracycline, trimethoprim/sulfamethoxazole,
cefazolin, levofloxacin, moxifloxacin ZH2 3} YA ol Af
go £ YABS RATh B o)F 2% BT
b Mg 6% olarel Aol U el Toby
Aol E3| K pneumoniae 17-103-2 carbape-

Korean J Vet Serv, 2019, Vol. 42, No. 1

nemZ| YAl imipenemI} meropenemof = A2
Ko PMQR 4Abatol Slof A W A= A2t
gt o] =EEkla= & 4 Uslth

Quinolone W2 =H Q1 {4} Ao s &
S5 4 glonl, PMOR $741 ESBL §4j9} o
7 &Y plasmid Woll EAstaL o dd<toll Al FAl el
Adt = 4~ QJtH(Briales, 2012; Yu &, 2015; Liu <,
2016b). o] Ao A i E transconjugants+= 3
W AT FHAAE EASEL 9lof, PMQR % ESBL
FRAE A7 T 2FR oET & ASS U ¢
ololth. Ishida 5(2010)S PMQR 9-AE w1 Akt
oA WS e Aersien mushelt ol¥ e
o= gt o8] AAdH transconjugants=
T} ¥ A] nalidixic acid®} ciprofloxacin®] X
MICE 3o] Ak ATHE @itk

P WA SR e FRe
2 A5 A G Aol mie- AljtE o] A=
S 2T = Aok Htg B4 AHEEE= A
I FUTE AT ARl A AREE]AL Q1AL FEA-

N

F

Aletez A

e} a1oFolo| A BEelE Enterobacteriaceae 7950
A PMQR §AAbe] BE AT EHS 2R At
= H=1 Ak PMQR -8R 1052(12.7%) 01| 4] 2
A=At aac(6)-Ib-cro] 85(10.1%)= 71 Eo|
253, oS gurB 45(5.1%), gnrS 25(2.5%)
gnrd 155(1.3%) =]t} o] PMQR F4A= T
E= 2Pt YERHTh gnS AT e 25
+= nalidixic acid®} ciprofloxacin®] Zr=A-S YE S
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