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Fig. 1 Characterization of Antimicrobial Resistant Salmonella in All Isolates(n=390). Amp: ampicillin; Chl: chloramphenicol; Str:
streptomycin; Tet: tetracycline; Gen: gentamicin; Kan: kanamycin; Amo: amoxicillin-clavulanic; Cfox: cefoxitin; Nal: nalidixic acid;

Cip: ciprofloxacin; Tri: trimethoprim-sulfamethoxazole; Cef: ceftiofur; Ceftr: ceftriaxone.
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Table 1  Antibiotic resistance phenotype encoded by plasmid probably in 32 Salmonella isolates

Strain Serotype Source Antibiotic resistance profile

N633 Heidelberg chicken Amp-Cfox-Chl-Kan-Str-Tet

N416 Heidelberg sick man Amp-Cfox-Chl-Gen-Str-Tet

24352 Heidelberg turkey Amp-Cfox-Chl-Str-Tet-Tri

35748 Heidelberg pork Amp-Chl-Str-Tet

N635 Newport beef Amp-Cfox-Chl-Str-Tet-Tri

29461 Newport turkey Amp-Cfox-Chl-Str-Tet

22697 Newport turkey Amp-Cfox-Chl-Str-Tet-Tri

22404 Newport beef Amp-Cfox-Chl-Str-Tet

21544 Newport chicken Amp-Cfox-Chl-Str-Tet

N1543 Newport beef Amp-Cfox-Chl-Str-Tet

30034 Typhimurium turkey Amp-Chl-Gen-Str-Tet-Tri

ST4495 Typhimurium turkey Amp-Chl-Gen-Str-Tet-Tri

ST7864 Typhimurium turkey Amp-Cfox-Chl-Gen-Str-Tet-Tri
ST7556 Typhimurium turkey Amp-Cfox-Chl-Gen-Str-Tet- Tri
34493 Typhimurium chicken Amp-Cfox-Chl-Gen-Tet-Tri

RNDC Enteritidis chicken Amp-Str-Kan-Cef-Tet-Tri

8B Enteritidis bearnaise Amp-Str-Kan-Cef-Tet-Tri

CHsS5 Enteritidis beef Amp-Str-Kan-Cef-Tet-Tri

CHsl5 Enteritidis chicken Amp-Str-Kan-Cef-Tet-Tri

30151 Heidelberg pork Amp-Cfox-Kan-Str-Tet

35161 Heidelberg pork Amp-Cfox-Kan-Str-Tet

24335 Heidelberg pork Amp-Kan-Str-Tet

N418 Heidelberg turkey Amp-Cfox-Chl-Gen-Kan-Str-Tet
28322 Heidelberg pork Amp-Cfox-Chl-Gen-Kan-Str-Tet-Tri
28325 Heidelberg pork Amp-Cfox-Chl-Gen-Kan-Str-Tet-Tri
20775 Newport beef Amp-Cfox-Chl-Gen-Kan-Str-Tet-Tri
24374 Newport beef Amp-Cfox-Chl-Gen-Kan-Str-Tet-Tri
21537 Newport chicken Amp-Cfox-Chl-Gen-Kan-Str-Tet
35172 Newport beef Amp-Cfox-Chl-Kan-Str-Tet

ST7475 Typhimurium turkey Amp-Cfox-Cep-Chl-Gen-Str-Kan-Tet-Tri
ST7868 Typhimurium turkey Amp-Cfox-Cep-Chl-Gen-Kan-Str-Tet-Tri
35443 Typhimurium chicken Amp-Cfox-Chl-Gen-Kan-Str-Tet-Tri

Amp: ampicillin; Chl: chloramphenicol; Str: streptomycin; Tet: tetracycline; Gen: gentamicin; Kan: kanamycin; Cfox: cefoxitin; Tri: trimethoprim-sul-
famethoxazole; Cef: ceftiofur; Ceftr: ceftriaxone.
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Table 2 Antimicrobials susceptibility profiles of donors, recipients and transconjugatants in conjugation experiment*

Strains Designation - - (MIC)(ug/mL)* * - - Conj. Fre. Resist.
Cefo Ami Chl Tet Ceftr Amo/cla Cip Gen Nal Cefti Sul Tri/sul Kan Amp Str gene(s)

E.coli (EC1003) Recipient 4 2 8 <4 <0.25 4/2 >4 0.5 >32 0.5 <16 0.12/2.38 <8 2 <32
N6332 Donor >32 2 >32  >32 64 >32/16 0.12 >16 4 >8 >256 >4/76 64 >32 >64
N633/1003 Ttransconjugant. >32 2 >32 >32 8 32/16 >4 <0.5 >32 8 >256 0.5/9.5 <8 >32 >64 2.8x107!
CHs5" Donor >32 1 >32  >32 32 >32/16 0.12 >16 4 >8 >256 >4/76 >64 >32 >64 blacumy-»
CHs5/1003 Ttransconjugant >32 2 >32 >32 8 32/16 >4 <0.5 >32 8 >256 >4/76 <8 >32 >64  3.8x107° blarem-1
N418% Donor >32 2 >32  >32 32 >32/16 <0.015 >16 4 >8 >256 <0.12/2.38 >64 >32 >64
N418/1003 Ttransconjugant >32 1 >32 >32 16 32/16 >4 >16 >32 >8 >256 0.5/9.5 >64 >32 >64  3.2x1072
8B° Donor >32 1 >32  >32 16 >32/16 0.12 >16 4 >8 >256 >4/76 >64 >32 >64
8B/1003 Ttransconjugant >32 2 >32 >32 8 32/16 >4 >16 >32 >8 >256 0.25/4.74 >64 >32 >64  5.6x107"
RNDC"® Donor >32 1 >32  >32 64 >32/16 0.25 >16 4 >8 >256 >4/76 >64 >32 >64
RNDC/1003 Ttransconjugant >32 2 >32 32 16 32/16 >4 >16 >32 >8 >256 0.25/4.75 >64 >32 >64  4.8x107"
34530° Donor >32 1 >32  >32 64 >32/16 0.015 16 2 >8 >256 >4/76 >64 >32 >64 blacumy-»
34530/1003 Ttransconjugant >32 2 >32 >32 16 32/16 >4 16 >32 >8 >256 >4/76 >64 >32 >64  3.3x107° blarem-1
SE(17929N)° Recipient 4 1 8 4 0.25 1/0.5 0.25 0.25 >32 1 64 0.12/2.38 <8 <4 <32
N633 Donor >32 2 >32  >32 64 >32/16 0.12 >16 4 >8 >256 >4/76 64 >32 >64
N633/17929N Ttransconjugant 32 1 >32 >32 8 32/16 0.25 <0.25 >32 8 >256 0.25/4.75 <8 >32 >64  1.5x107"
CHs5 Donor >32 1 >32  >32 32 >32/16 0.12 >16 4 >8 >256 >4/76 >64 >32 >64 blacmy-»
CHs5/17929N Ttransconjugant >32 2 >32 32 8 32/16 >4 16 >32 >8 >256 >4/76 >64 >32 >64  2.4x107* blarenm-
N418 Donor >32 2 >32  >32 32 >32/16 <0.015 >16 4 >8 >256 <0.12/2.38 >64 >32 >64
N418/17929N Ttransconjugant >32 1 >32 >32 16 >32/16 >4 >16 >32 >8 >256 0.25/4.75 >64 >32 >64  1.6x107°
8B Donor >32 1 >32  >32 16 >32/16 0.12 >16 4 >8 >256 >4/76 >64 >32 >64
8B/17929N Ttransconjugant >32 1 >32 >32 16 32/16 >4 >16 >32 >8 >256 0.5/9.5 >64 >32 >64  7.3x107?
RNDC Donor >32 1 >32 >32 64 >32/16 0.25 >16 4 >8 >256 >4/76 >64 >32 >64
RNDC/17929N Ttransconjugant 4 2 8 <4 <0.25 32/16 >4 <0.25 >32 1 >256 0.12/2.38 >64 >32 >64  7.9x1072
34530 Donor >32 1 >32  >32 64 >32/16 0.015 16 2 >8 >256 >4/76 >64 >32 >64 blacmy-»
34530/17929N Ttransconjugant >32 1 >32 >32 16 32/16 >4 >16 >32 >8 >256 >4/76 >64 >32 >64  1.7x1072 blarem-

*. Ami: amikacin; Amp: ampicillin; Cefo: ceftiofur; Chl: chloramphenicol; Tet: tetracycline; ceftr: Ceftriaxone; Amo/Cla: Amoxicillin/clavulanic acid; Cip: ciprofloxacin; Gen: gentamicin; Nal: nalidixic acid;
Cefti: Ceftiofur; Sul: sulfamethoxazole; Tri/Sul: trimethoprim/sulfamethoxazole; Kan: kanamycin; Str: streptomycin.
**: MIC (ng/mL). a: Salmonella Heidelberg, b: Salmonella Enteritidis, ¢: Salmonella Newport.
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Identification of antimicrobial susceptibility of foodborne
Salmonella and related plasmid

Baowei Yang'", Min Sheng®, Meili Xi', Jianghong Meng'

('College of Food Science and Engineering, “College of Life Science, Northwest Agriculture and Forstry University, Yangling 712100, China)

Abstract: [Objective] We tested the antimicrobial susceptibility of 390 Salmonella isolates. We also studied the relation-
ship between plasmids in some multidrug resistant Salmonella isolates and the antibiotic resistance profile of their hosts,
as well as conjugation test of some multidrug resistant Salmonellas. [Methods] Salmonella strains were isolated by using
selective cultures, putative Salmonella was confirmed by PCR. Antimicrobial susceptibility was tested according to the
National Committee for Clinical Laboratory Standards. Plasmid of some representative multidrug resistant strains was
isolated by using QIAGEN Plasmid Mini Kit and digested with Hind . The plasmid profiles were acquired by gel elec-
trophoresis and analyzed by DPS. The conjugation test was done to illustrate the function of plasmid during the antibiotic
resistance transfer. [Results] Of the Salmonella isolates, 58.2% were resistant to tetracycline, followed by resistance to
streptomycin (42.8%), kanamycin (39%), ampicillin (38.2%), cefoxitin (27.2%), chloramphenicol (26.9%), gentamicin
(21%), ceftriaxone (19%), amoxicillin-clavulanic (18.2%), trimethoprim-sulfamethoxazole (17.9%), ceftiofur (14.6%) and
nalidixic acid (12.3%). There was no strict corresponding relationship between antibiotic resistance profile of the host
Salmonella and its plasmid profile. The conjugation frequency of the plasmid was from 2.4><10"* to 5.6>10". [Conclusion]
Antimicrobial resistance is common in foodborne Salmonella, direct relativity does not exist between the homology of
plasmids and their hosts’ antibiotic resistance phenotype, antibiotic resistant genes in the plasmid can transfer from donor
to the recipient in interspecies and intraspecies with high frequency accompanying conjugation.
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