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Table 1. Summary of collected samples and E. coli isolates

Number of samples ( No. of the isolates)

Sample

Feb Mar Apr May Jun Total
Avian swab samples 100 (54) 70 (61) 85 (54) 90 (79) 50 (42) 395 (290)
Chicken 85 (43) 60 (51) 76 (46) 90 (79) 44 (37) 355 (256)
Duck 11 (10) 3 (3) 3 (3) 0 6 (5) 23 (21)
Geese 4 (1) 7(7) 6 (5) 0 0 17 (13)
Environment samples 0 26 (8) 28 (18) 19 (18) 60 (45) 133 (89)
Dust 0 6 (0) 5 (0) 3(1) 15 (6) 29 (7)
Solid 0 10 (3) 10 (4) 8 (9) 25 (21) 53 (37)
Sewage 0 4 (5) 8 (14) 8 (8) 20 (18) 40 (45)
Water 0 6 (0) 5 (0) 0 0 11 (0)
Feed samples 0 4 (0) 5 (0) 2 (0) 6 (0) 17 (0)
Total 100 (54) 100 (69) 118 (72) 111 (97) 116 (87) 545 (379)
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Table 2. The susceptibility testing of E. coli isolates

Percentage of the resistance (No. of the isolates)

Sources No. of strains
NAL CIP SXT FOX CHL TET
Avian 85 92.9(79) 57.6(49) 18.8(16) 84.7(72) 5.9(5) 74.1(63) 97.6(83)
Environment 23 95.7(22) 60.9(14) 26.1(6) 91.3(21) 0 60.9(14) 100(23)
Total 108 93.5(101) 58.3(63) 20.4(22) 86.1(93) 4.6(5) 71.3(77) 98.1(106)
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Table 3. The distribution of the gnrS-positive strains

Number of strains
Month

The positive rate of qnrS( % )

Total Chicken Duck Geese  Environment Total Chicken Duck Geese Environment
Feb 54 43 10 1 0 18.5 21.0 10.0 0 0
Mar 69 51 3 7 8 0 0 0 0 0
Apr 72 46 3 5 18 13.9 13.0 66.7 0 11.1
May 97 79 0 0 18 21.6 13.9 0 0 55.6
Jun 87 37 5 0 45 27.6 13.5 100 0 31.1
Total 379 256 21 13 89 17.2 12. 1 38. 1 0 29.2
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Table 4. Results on conjugative transfer experiments and MDR phenotype

Strains gnrSsubtype Sources  Time e MDR*
NA CIP NOR OFL LVX
C389 qnrS1 chicken 2010.2 32 0.125 0.25 0.5 0.5 AMP-TET-SXT-FOF
C544 qnrS1 chicken 2010. 4 64 0.25 1 2 0.5 AMP-PIP-CEF-CTX-GEN-AMK-STR-TET-SXT-CHL-FOF
C578 qnrS1 duck 2010. 4 32 0.5 1 1 0.5 AMP-TET-SXT
C594 qnrS1 solid  2010.5 32 0.125 0.5 1 0.5 TET-SXT-CHL
C709 qnrS1 dust  2010.6 32 0.25 0.5 1 0.5 AMP-AMK-TET-SXT-CHL
J53 4 0.008 0.016 0.03 0.016
T-C389 qnrS1 32 0.25 0.5 1 0.5 TET-SXT
T-C544 qnrS1 32 0.125 0.5 1 0.5 AMP-STR-TET-SXT-CHL
T-C578 qnrS1 32 0.5 1 1 0.5 AMP-TET-SXT
T-C594 qnrS1 64 0.25 1 1 0.5 TET-SXT-CHL
T-C709 qnrS1 64 0.25 1 2 0.5 TET-SXT-CHL

": AMK, amikacin; AMP, ampicillin; CEF, cephalothin; CHL, chloramphenicol; CTX, cefotaxime; FOF, fosfomycin; GEN, gentamicin; PIP,

piperacillin; STR, streptomycin; SXT, trimethoprim-sulfamethoxazole; TET, tetracycline.
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03 04 05 06 07 08 09 1.0

Strains ~ Subtype  Sources Times

C594 gnrS1 solid 2010.5.9
C607 gnrS1 dust 2010.5.9
C709 qnrS1 dust 2010.6.10
C769 gnrS duck 2010.6.10
C433 qnrS chicken  2010.2.12
C578 qnrS1 duck 2010.4.17
C600 gnrS2 sewage 2010.5.9
C521 gnrS sewage 2010.4.17
C523 gnrS sewage 2010.4.17
C389 gnrS1 chicken 2010.2.4
C649 qnrS chicken 2010.5.9
C405 qnrS chicken 2010.2.9
C710 qnrS dust 2010.6.10
C726 gnrS2 sewage 2010.6.10
C770 qnrS2 duck 2010.6.10
C678 qnrS chicken 2010.5.9
C718 gnrS sewage 2010.6.10
C434 gnrS chicken ~ 2010.2.12
C414 qnrS2 duck 2010.2.11
C598 qnrS2 solid 2010.5.9
C731 gnrS sewage 2010.6.10
C705 gnrS2 solid 2010.6.10
C544 qnrS2 chicken  2010.4.17
C755 qnrS2 chicken  2010.6.10
C635 gnrS chicken 2010.5.9
C603 gnrS water 2010.5.9

Bl 1. E355E35 qnrS AR KRB LS

Figure 1. Dendrogram of cluster analysis of gnrS-positive strains on a farm.
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Prevalence and transmission of plasmid-mediated
quinolone resistance gnrS gene among Escherichia coli
isolates in a poultry farm

. # .. # .. . .
Xiang Chen”, Weiqiu Zhang", Jiajun Yin, Ning Zhang, Chen Chen, Su Yang,
Xin'an Jiao "

Jiangsu Key Laboratory of Zoonosis/Jiangsu Co-Innovation Center for Prevention and Control of Important Animal Infectious

Diseases and Zoonoses, Yangzhou University, Yangzhou 225009, China

Abstract ; [ Objective ] To investigate the prevalence and transmission of plasmid-mediated quinolone resistance gnrS gene
among Escherichia coli isolates in a poultry farm and its environment. [ Methods] E. coli isolates from fecal samples in a
poultry farm and its environment from February to June 2010 were screened for the prevalence and dynamic changes of ¢nrS
gene. Susceptibility testing, conjugant experiments, and pulsed field gel electrophoresis of gnrS-positive isolates were also
performed. [ Results] A total of 379 isolates were randomly obtained from feces samples of chickens, ducks and geese in
a poultry farm and its environment. The gnrS positive strains were detected in all sources of isolates and two alleles of gnrS
were prevalent on this farm. The positive rate of gnrS gene in environmental strains was 29. 2% , which was significantly
higher than that in the avian strains (13.4% ). Chicken can quickly acquire gnrS gene after they live on this farm.
Transconjugants of the gnrS gene can elevate ciprofloxacin Minimun inhibitory concentrations ( MICs) by 16 — 32 fold
compared with the recipient. Various determinants for resistance to other antimicrobial agents were also transferred with the
gnrS plasmid. The Xba I PFGE analysis of the ¢nrS positive strains showed that the dissemination of gnrS was not mainly
due to the clonal dissemination of positive strains. However, gnrS-positive strains with indistinguishable PFGE patterns
were found in ducks and environment. [ Conclusion] Both horizontal gene transfer and clonal spread could be responsible
for the dissemination of the gnrS gene in the poultry farm and its environment, but it is mainly disseminated by horizontal
transmission.
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