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Abstract — The aim of this study was to investigate the prevalence of quinolone resistant E. coli from retail meat and to
characterize the resistant determinants. Determination of minimum inhibitory concentration, the sequence analysis of gy7A,
2yrB, parC, and parE quinolone resistance determining regions (QRDR), the presences of plasmid mediated quinolone resis-
tance (PMQR) and the expression of efflux pump genes were investigated. Of the total 277 retail meat samples, 67 coli form
bacteria were isolated. 15 of 67 isolates showed nalidixic acid resistance and 7 of 15 nalidixic acid resistant isolates were
also resistant to ciprofloxacin, moxifloxacin and levofloxacin. 11 of 15 nalidixic acid resistant strains were isolated from
chicken, 2 of 15 were isolated from beef and 2 of 15 were isolated from pork samples. 11 of 15 nalidixic acid resistant strains
have single mutation at codon 87 (D87N or D87G) in gyrA, 2 of 11 gyrA mutants have double mutations at codon 86 and
87 (L86A and L87I) in parC with mutations at codon 434+445+465 or 429 in gyrB. 2 of 15 resistant isolates harbored gnrS,
a PMQR determinant. Over expression of the acrB gene, efflux pump gene (3.93~16.53 fold), was observed in 10 of 15
resistant isolates.
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Table I - Primers sequences that used for this experiment

Target gene Sequences (5-3) Size (bp) Annealing temp. (°C) Reference
F TGTCCGAGATGGCCTGAAGC
grA R CGTTGATGACTTCCGTCAG 470 52 30
- F AAGCGCGATGGCAAAGAAG - 58 20
& R AACGGTCTGCTCATCAGAAAGG
F TGTATGCGATGTCTGAACTG
parC R CTCAATAGCAGCTCGGAATA 265 % 16
F CCGTATGCGTGCGGCCAAA
park R CGATAGTCAACTGCACCAGAC 641 58 16
m F ATTTCTCACGCCAGGATTTG 574 55 2
m R TGCCAGGCACAGATCTTGAC
B F CGACCTKAGCGGCACTGAAT 513 55 a1
1 R GAGCAACGAYGCCTGGTAGYTG
s F ACTGCAAGTTCATTGAACAG 31 53 2
m R GATCTAAACCGTCGAGTTCG
F AACTGCTTGAGCCCGTAGAT
gepA R GTCTACGCCATGGACCTCAC 596 58 32
F TTGCGATGCTCTATGAGTGGCTA
aac(6)-lb-cr R CTCGAATGCCTGGCGTGTTT 482 53 32
F GGCCGCAAGGTTAAAACTCAAATG
165 rRNA R AACCGCTGGCAACAAAGGATAAGG 243 60 17
5 F CGTACACAGAAAGTGCTCAA 183 60 18
ac R CGCTTCAACTTTGTTTTCTT
F GAACTTCGCTGTTCAGTACC
ompF R CGTACTTCAGACCAGTAGCC 209 60 18

94 100 WE Luria-Bertani(LB) =] (Difco, Detroit, MI,
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CycleScript RT premix(dN12)(Bioneer, th#) AlekS AlE-51o]
cDNAE #4313t} qRT-PCR HF-$-2 2xPowerSYBR Green
PCR Mastermix(Life Technologies Pty Ltd., NY, USA) 10 p/,
cDNA 1/, primer 7+ 5 pmole ¥ RNase free waters 4

FF WhS F3)71 20 Wt =5 Sto] StepOne realtime PCR
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A 2h FrA PR S S ddCt 341 3ol
25900 1 glol 157 o Aolrh v ahe RelAel #
A o] 7Y 20% Agsigon Y RE AL 39

2 st

¢

=

Al
=

ok

21
ASAE0M 22[3 CHEEE Mize| =2 &N WA
2014 595E 20159 197F4] F 277702 A8AE(&a7]

142, =A317] 106, E317] 29004 67709) it Alits &

28I 0M (67/277=24.19%) ©1F 2a1710lA] 2t wto] 30+

T, IX 7oA st o] 257, HarrlelA] el st ool

12745 ©|UTH(Table 1D). 677 tid+tw"% NAL W+ 15

Table II - Distribution of MICs of quinolones against coli form bacteria isolated from retail meat in Seoul

Antibiotics (ug/ml)

NAL Crp LEV MOX

Resistance breaking point (ug/m/) >32 >4 >8 >8
MIC range of total isolates (n=67) 1~>64 <0.03~64 <0.03~16 <0.03~64
MIC5, (n=67)* 2 <0.03 <0.03 0.06
MICq, (n=67)** 8 8 4 8
MIC dependi Beef (n=30) 2~>64 <0.03 <0.03~0.06 <0.03~0.12
on the o lipffrliéi’;g Pork (n=25) 1~>64 <0.03~64 <0.03~8 0.03~8

P Chicken (n=12) 8~>64 0.25~64 0.25~16 1~-64

*: The concentration that inhibits 50% of the strains tested.
**: The concentration that inhibits 90% of the strains tested.
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Table III - Correlation of MICs of quinolones with target gene mutations and the presence of PMQR in quinolone resistant E. coli isolates from

retail meat in Seoul

Stra MIC (ug/ml) Mutations in QRDR PMQR
ains

oin)* rA 7B arC ark
(origin)*  NAL CIp LEV MOX (6‘? 106) ( 42‘%)_ 449) ( 661-10 D 4‘{)7_ 443) gurA  qurB  gurS  qepA
C1(C) >64 8(0.5)** 8 32 D87N wt wt wt - - - -
C2(C) >64 8(2) 8 64 D87N wt wt wt - - - -
C11(C) >64 1(0.5) 1 2 D87N wt wt wt - - - -
C12(C) >64 1(1) 1 2 wt wt wt wt - - - -
C22(C) >64 8(2) 4 16 D87G wt wt wt - - - -
C61(C) >64 0.25(0.25) 0.25 1 wt wt wt wt - - - -
C62(C) >64 0.25(0.25) 0.25 1 wt P445T wt wt - - - -
C71(C) >64 4(2) 2 16 D87N wt wt wt - - - -
C72(C) >64 8(1) 8 64 D87N  K434P/P445T/Q465T 1.86A/L871 wt - - - -
C91(C) >64 8(2) 8 32 D87N Q429T L86A/L871 wt - - - -
C92(C) >64 64(2) 16 64 D87N wt wt S458A - - - -
B771(B) >64 <0.03(<0.03) <0.03 0.12 wt wt wt wt - - - -
P551(P) >64 2(0.5) 4 4 D87N wt wt wt - - + -
P581(P) >64 64(2) 8 8 D87N wt wt wt - - + -
P582(P) >64 64(2) 8 8 D87N wt wt wt - - - -

*: The origin of sample, C, chicken; B, beef; P, pork.

**; Bracket means the MICs of ciprofloxacin in the presence of 100 ug/m/ PABN, an efflux pump inhibitor.
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Table IV - The expression of efflux pump gene acrB and ompF in
quinolone resistant E. coli isolates from retail meat in

Seoul
Fold changes in gene

. expression in relation to

Isolates  Phenotype* E. coli ATCC 25922%*
acrB ompF

C1 NALRCIPRLEVEMOX®  10.72+022  0.29+0.14
C2 NALRCIPRLEVEMOX®  1653+0.71  0.69+0.37
c1 NALRCIPSLEVSMOX® 735+0.16  0.27+0.18
C12 NALRCIPSLEVSMOX®  10.44+0.35  0.85+0.08
C22 NALRCIPRLEVSMOX® 1.39+056  0.27+0.16
C61 NALRCIPSLEVSMOX®  14.24+035  0.29+0.18
C62 NALRCIPSLEVSMOX®  1693+191  11.01+0.91
C71 NALRCIPRLEVSMOX® 1.29+0.09  0.25+0.03
C72 NALRCIPRLEVRMOXR 6.02+1.83  1.33+0.83
C91 NALRCIPRLEVEMOX® 393+ 0.13  057+0.18
C92 NALRCIPRLEVRMOXR 0.13+0.07  0.41+0.34
B771 NALRCIPSLEVSMOX® 0.97+023  0.25+0.07
P551 NALRCIPSLEVSMOX® 1.15+0.14  0.42+0.11
P581 NALRCIPRLEVEMOXR 5.74+032  7.69+1.25
P582 NALRCIPRLEVEMOXR 3.16+021  0.10=0.05

*: R, resistance; S, sensitive.

**. Expression values were shown RQ value plus or minus
standard error of the means. Relative expression of acyB and
ompF gene to 16S rRNA gene of E. coli ATCC 25922.
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