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Isolation, identification, and drug resistance analysis of
Salmonella Typhimurium from quails

WU Jingyi’', WANG Cong™, LI Xinguo?, WANG Haidi', JIAO Ao', CHEN Baochang',
DONG Yuexin', LU Yan"!

1 National Experimental Teaching Demonstration Center for Animals, Beijing University of Agriculture,
Beijing 102206, China
2 China Animal Husbandry Industry Limited Company, Beijing 100070, China

Abstract: [Background] The irregular use of antimicrobials and disinfectants in quail breeding
has exacerbated the spread of drug-resistant strains between animals, premises, and food. So it is
important to understand the drug-resistant status of pathogenic strains of farmed animals.
[Objective] To detect the drug resistance characteristics and the prevalence of drug resistance genes
in the pathogenic strains derived from quail eggs in the quail farms around Beijing. [Methods] The
samples of quail cloacal feces, quail egg surface, breeding environment, and quail drinking water
were collected from some quail farms in Wugqing District, Tianjin. A strain was isolated and
identified by colony morphology observation, staining microscopy, and biochemical tests.
Serotyping and invA sequencing were carried out for this strain. Furthermore, the mouse challenge
test was performed to determine the median lethal dose (LDsy), and the drug susceptibility test and
PCR were employed to detect the drug resistance phenotypes and genes and the virulence genes of
the isolates. [Results] The colony color, microscopic morphology, and biochemical properties of
the isolates were consistent with those of Salmonella. The invA sequencing results showed that
the strain had 99.44% homology with the reference strain of Salmonella Typhimurium, and thus
it was identified as S Typhimurium, with the serotype being 1,4,[5],[12]:1:1,2. The strain had
pathogenic effect on mouse, with the LDsy of 2.10x10" CFU/mL. It was resistant to ampicillin,
amoxicillin/clavulanate, ceftiofur, streptomycin, sulfamethoxazole, sulfafurazole, norfloxacin, and
ciprofloxacin and sensitive to ten antibiotics such as cefazolin. The strain presented enhanced
resistance to cationic surfactants and peroxide disinfectants. It carried four resistance genes such as
blarpy and thirteen virulence genes such as mogA. [Conclusion] A pathogenic Salmonella
Typhimurium strain was isolated from a quail farm. It has multi-drug resistance and carries multiple
virulence genes. The results provide a reference not only for the hazard assessment but also for the
formulation of prevention and control measures of Salmonella from quails.

Keywords: Salmonella Typhimurium; bacterial identification; antimicrobial agents; disinfectant;
drug resistance

U1 TR (Salmonella) Jy 55 24 [REAPE | Stk IRGE W@ K- FaE 507 U A6 37, A AT
PREE TR/, AR 2 600 280 RLSLEAF By Be i 8825 ko, i nl i il {5 4L 3
MIERL, g g R s MR BRER . §RFESEAEEY P, MOJE
AR, REEMAFILEREEY. W WITIREER 1,4,5,12:0:— 2 KA F P ik
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e R 5 d R I L 2 — 2T A X S R
R FED T TR A R RIE I A 2. B
IRV T TR ARG, FRAE YW 0 I 7R i
TR B2 B ER ISR I TR AN Rl R
FRIBTE B 2 W A A i s AR B 3 B RS i o SR
WA B 2 R 25 bR AR, T A
68 5 SR TH 5 B0 WK B AL R XE LARE ], 16 Y
PIRFE MY A o DRI o ot 8 S VD ] G
T T 25 VE A BORPE R AT, 5 BT R 2y
Y5 R R B S

AR I S J] 3 31X ) 88 38 77 B 3 R A
FEAS, AT BRAJETD TR W B 4 E . 299
E U RN AN T ISP B P i i = €
Sh e BRA FRC R 25 W) B B R B U0 ) FR T
PRI, ol PR 2 A PR

1 #H

1.1 HFmRERKIE

il K B A AR A R T T X TH B A
B9 I RS S AE I . RS EER L SRR
KGR IR AT RS 29 E WAkt o, IR OR
fF, RSCREARM .  BH X B B AR B 5 e g b
ITIRTE 357 IR XS SR 58 3 % 08 TR AF
PRERE MR R IBFT T ATCC 25922 FIE G FEVD ]
[CTH ATCC 14028 It 7 H [ 55 B2 24 i W 58
1.2 FERAFIFNH

Vil iR £ Bt 2 PR (selenite cystine, SC)H B
W, TURN 60 VDI IRIE & 12 W i
Mueller-Hinton (MH)R 85353 . =Bk SF
. MR AR SRR AL . PP VDT IR e ks
FEE At R R AR AR AR A A 2R
VUMK, SkAmenk . PORER . MR, AEHR.
WHRY AR, BNV EMEZRE RS A EE
Bzl i <A ; DL2000 DNA Marker 1 H 3R}
Fii s MR A BR 2 ] 3 2xTaq PCR Master MixII

W H RARAEARHCARA R fHIRIERSE, ©
U PR S ML A PR FIBE 745 ) 5 PCRAY . Gel
Doc 2000 EEAR #24t, Bio-Rad A,
1.3 & zn4

TG4 72 9 I (specific pathogen free, SPF)
2% B/ B (Kunming mice, KM) (K5 18-22 g)
W A At s 4l ARSI S EAR B BR A W], A
AU 5T A 27 B S5 3 s ) A R S A8 B 2 5L ot o
(BUA2023100).
2 K
21 HENDEEASERE
2.1.1 HESBEER E=RECRENRE

PR ARG S AR I . R R . SRR
AR JE W S B K R AR & SC 1Y
R, 37 CCHIREEFHAEEE TR 18 he SRIG Rk
P PR F VDT IRA B AR5 FR 5T 37 °ClEIR
AR, 24 h AW REVRIEA . PkBOR L (il
GRREST I B VR AT B L R (B AG [RI A Bk
BATRVE AN T AL RN A, 37 °CIFE 24-48 h
JE WE T 25 0 .
2.1.2 MmEHE

KT UERIE 60 Fb ] G & 12 W i
WAL B R BEAE TR AT M R, A BRER K
FXFRE . HR4E Huffman-White scheme 3T i 46
RIPTTIR A IMIE R
2.1.3 ITERHE invA EEFFNE

%M GenBank M90846 Rl {7V R TA
invA SR RS EI Y, BWESIE A
5'-AGCCGCTCAGTATTGAGGAA-3', T34y
418 5'-GTTGTACCGTGGCATGTCTG-3', i
TP R BER /N R 582 bp. [AII LI & IR EN S 4
YL T ECTA 357 A BHAE X BE , 4li K Ay BH M X BE
PCR JZ WA & (20 uL): 2xTaq PCR Master MixII
10 uL, £ Fi#F514#7(10 pmol/L)4% 0.5 uL, DNA
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B 1 uL, ddH,O 8 pL. PCR S £5fF: 94 °C
3 min; 94°C30s, 58°C30s, 72°C 1 min, 334>
PEIN; 72 °C 5 min. AT 1%B0 W BRI FL UK AS
D5 bR 25 VIR S 0, K0y 45
i3 NCBIL #F47AHRUE X
2.2 HimMiE

W o1 B Al s 01 %€ e U T T IR #e A T
MH W7 3555, 37 °ClRAEHE I 24 h. %Pk
VR T EOE I RO B . B 70 HURE AE
18-22 g Y SPF 2% KM /N, BEHLA R 7 41,
A 10 H R EBUE R &% 107,107,107,
107 5 BB RSE B S Akl , i 4/
BRI I G 0.5 mL/ L, X6 B2 /)N BRUYE s 3 S IS TR
A HRERIK 0.5 mL/ L, 28 TR g 3L R PR
BFE, B H e WS/ N R HUIRES, 0k A
FIPET SN, JCRERET /MR, X, AL
F i B A TA T 3 15 . o SBBE T 3R S R
TR SHT, AR I RBUEA ST LD,
r=(m-n)/(a—b)
IgLDso=r(50—b)+n
KA, a WRTF 50%MFET-%, m RyHXFRH
FIEXTE, b R/NTF S0%EIFET- R, n A HXT R
) 1) 2 X4
2.3 MEAYNSEEFNEEURMEE
23.1 HENBREH&

PHHBER AN B R myEvER .
& = H & #% (benzyltrimethylammonium chloride)
HPHE IR e T 55 ) (Daniell) . 2. iR
(Drip) . & SIHTEN] . BUHF(Dite) . F=EEEhIE .
Bt /R ‘K (Benzlkonium) ., K235 84 JHEEIK .
AP, K AT (Du Pontvik), DA | 7 F
THEER T MH (R 35 35 5648 BEO™ S Ul B A5 225K
Fb 2R AT R R A
232 WERREE

XPAr BT TIRIE AR AT 18 il IR H

FHBCH 25 7 PSR MIC AW E, 2
SILLK BT ATCC 25922, WITKE ATCC
14028 A5 Rt 14 25 4 5 1 2 71 25 B 50 o 47 1A
PR, G55 HE S IR 2019 4355 [ 11 R 5256 28 b ife
7% b1 2xkp E(Clinical and Laboratory Standards
Institute, CLS12019) (https://clsi.org/standards/).
K FH A LR 8 1 3 25 00 A B AL I 259
J IR 43 A MHB 35 55 FEA B AL 10 A6 FE
fL 100 pL, WM ZE 96 LA . ] MHB 85373
B MR R R R R 0.5 FIRME, 4
HEWT 10 LA MA 100 uL o BRI 259045 3 447,
37 °CHi %% 1824 h, WE AR R T 451L
AT A, LAII G 40 5 A K i 25 9 i e
FEBEAE A2 i 245 1) fe /N R R JBE (ML) o
24 MEAYSHEENWAEREREN
2.4.1 DNA EHIZE

RYEANEE L ZH DNA $#2BOR 7 & Ui
PR FEV TR SER 4] DNA, DI 3
K141 DNA WAt #E1 T PCR ) .
242 SIS ERK

A= T AR TR () e A PR w1 433
HERITHEAYI(ER 1) HEERI(ER 2)FHKCMm 255
5149 37 FS1, Vb1 FC B 2 1 6 R (3 3)HH6
519 13 Ft°,
243 TWZHERER PCR &M

TEHCAS I O S PR, DA IR DA 22 20
UOTTECEA 357 S PR XT RR L &l Zk Ok BH o X B
PCR S %4 % (20 uL): 2xTaq PCR Master MixII
10uL, F. FUF5149(10 pmol/L)£% 0.5 uL, DNA
BEH 1 uL, ddH,0 8 uL. B-IIMEHEE . DUBRE
UMM TR 25 R Y PCR S 454 : 95 °C 4 min;
94°C30s, 57°C30s, 72 °C 1 min, 33 PMEH;
72 °C 10 min. 24 HEMH 1T 2259 A0 G Tt 24 BE 1K 1Y
PCR JZ W %1 94 °C 4 min; 94°C30s, 57 °C
30s, 72°C 1 min, 32 ¥ ; 72 °C 10 min,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



REp— F | UERRGEINRENSBEESTWAHMIT 603

*®1 MEAYEXMAER PCR R34

Table 1 Primers for PCR reaction of antimicrobial drug-associated resistance genes

Drug classification Drug resistance gene Sequence (5'—3") Product length (bp)

Fluoroquinolones gnrA F: TTCAGCAAGAGGATTTCTCA 628
R: GGCAGCACTATTACTCCCAA
qnrB F: CCTGAGCGGCACTGAATTTAT 409
R: GTTTGCTGCTCGCCAGTCGA
qnrS F: CAATCATACATATCGGCACC 642
R: TCAGGATAAACAACAATACCC
gnrlike F: AGCCGCTCAGTATTGAGGAA 657
R: GTTGTACCGTGGCATGTCTG
aac(6)-1b-cr F: TTGCGATGCTCTATGAGTGGCTA 482
R: CTCGAATGCCTGGCGTGTTT
B-lactam blargy F: CAGCGGTAAGATCCTTGAGA 643
R: ACTCCCCGTCGTGTAGATAA
blanpm.1 F: CCAGCTCGCACCGAATGT 475
R: GATCAGGCAGCCACCAAAA
blapsg F: CGTATAGGTGTTTCCGTTCT 571
R: GATCCGCAATGTTCCATC
blagxa F: TCACTTTCAAGATCGCA 591
R: GTGTTAGAGGTGA
blargy.; F: CGGTCCTCCGATCGTTGTCAGAG 979
R: ATGGGGGATCATGTAACTCGCC
blagyy F: TTATCTCCCTGTTAGCCACC 796
R: GATTTGCTGATTTCGCTCGG
blactx.m F: CGTTTTGCGATGTGCAG 550
R: ACCGCGATATCGTTGGT
blaym. F: AGTGGTGAGTATCCGACAG 260
R: ATGAAAGTGCGTGGAGAC
blaym., F: ATGTTCAAACTTTTGAGTAAG 801
R: AGCCTGTTCCCATGTAC
Aminoglycosides StrA F: CGACTTCTTACCGGACGAGGAC 422
R: ACAGGTTGCGAAACGTGCCAAT
aadAl F: TTTGCTGGTTACGGTGAC 497
R: GCTCCATTGCCCAGTCG
aacC2 F: ACCCTACGAGGAGACTCTGAATG 384
R: CCAAGCATCGGCATCTCATA
aacC4 F: ATGACCTTGCGATGCTCTATG 486
R: CGAATGCCTGGCGTGTTT
Tetracycline tetA F: GCTACATCCTGCTTGCCTTC 210

R: CATAGATCGCCGTGAAGAGG

(50
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Drug classification Drug resistance gene Primer sequence (5'—3") Product length (bp)
tetB F: CAGTGCTGTTGTTGTCATTAA 571
R: GCTTGGAATACTGAGTGTTAA
tetC F: CTTGAGAGCCTTCAACCCAG 418
R: ATGGTCGTCATCTACCTGCC
tetD F: GCAAACCATTACGGCATTCT 546
R: GATAAGCTGCGCGGTAAAAA
tetG F: GCTCGGTGGTATCTCTGCTC 550
R: CAAAGCCCCTTGCTTGTTAC
Chloramphenicol catAl F: CATTCACCCGACGCACTTT 952
R: TATCACTTATTCAGGCGTAGCAC
catA2 F: GAACACTTTGCCCTTTATCGTC 482
R: TCCTGCTGAAACTTTGCCATCGT
catA3 F: TGATGAGTTGAGAATGGCGATA 358
R: GAGAGCGGCAATAACAGTCTA
catl F: AACCAGACCGTTCAGCTGGAT 550
R: CCTGCCACTCATCGCAGTA
floR F: TCCTGAACACGACGCCCGCTAT 962
R: TCACCGCCAATGTCCCGACGAT
Polymyxins mer-1 F: CGGTCAGTCCGTTTGTTC 309

R: CTTGGTCGGTCTGTAGGG

R2 HETMRMAEREGNS 47
Table 2 Primers for detection of disinfectant resistance genes

Gene Sequence (5'—3") Product length (bp)

gacA/B F: TCCTTTTAATGCTGGCTTATACC 220
R: AGCCATACCTGCTCCAACTA

gacEA1 F: TAGCGAGGGCTTTACTAAGC 300
R: ATTCAGAATGCCGAACACCG

qgacl F: CTTATATTTAGTAATAGCG 239
R: GATCCAAAAACGTTAAGA

gacC F: GGCTTTTCAAAATTTATACCATCCT 249
R: ATGCGATGTTCCGAAAATGT

intl1 F: ACGAGCGCAAGGTTTGGT 565
R: GAAAGGTCTGGTCATACATG

gacG F: CAACAGAAATAATCGGAACT 275
R: TACATTTAAGAGCACTACA

tehA F: ATGCAGAGCGATAAAGTGCTC 436
R: TGGACTGTATCTGCCGACAG

merA F: GACCAGCCGCAGTTCGTCTA 462
R: GCAGCASGAAAGCTGCTTCA

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn
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Table 3 Primers for virulence gene detection

Virulence gene species Gene Sequence (5'—3") Product length (bp)
Virulence related genes MogA F: ATTGGCTTAGTTTCTATCTCCG 419
R: CCTTCCAGCGTTTCTTTGA
sseL F: GCCCCTTCCAGATTACTTTATATG 268
R: TGCTTAATATATTTTCTTTGGTGG
mgtC F: CGACGATCATTATTCTTTGC 200
R: GACCGAACCTAACCCTTGT
araB F: AGGTAGACGTGCCGATGACTT 588
R: CGAATGCGATGTTTGTGCT
invA F: GTGAAATTATGGCCACGTTGGGCAA 284
R: TCATCGCACCGTCAAGGAACC
bcfA F: CTTTGGCGGAATGTTGTC 235
R: CTGGCTGGTCTGAGTATCG
Plasmid virulence genes SpvA F: GCTAACTGTCGGGCAAAG 432
R: GGACAATGGCACGAACCT
spvB F: CCTGATGTTCCACCACTTTC 590
R: ATGCCTTATCTGGCGATGT
spvC F: AAGGTCGTTCAACAAGCC 252
R: CATTTCACCACCATCACG
spvD F: CCCCTGATGATGAGAAGT 316
R: ACAGTGGGATTAGACAGC
Enterotoxin stn F: CAACCAGATAGTAAAGACCG 234
R: ATTAGCGTAGAGGCAAAAGA
Flagellum flic F: CTCTTCCGGTCTGCGTATC 537
R: CCAAGACCATTAGCCGAG
Pili fimA F: AGACCGCCAGCAAATTAGTGT 321
R: TGACCTCTACTATTGCGAGTCTG

AT R YA CT 25 L ] (Y PCR S 25 4F
95 °C 4 min; 94 °C 1 min, 59 °C 45 s, 72 °C 1 min,
35 NMIEHR; 72 °C 10 min. 15 AP SE A
i) PCR JZ W 4514 : 94 °C 3 min; 94 °C 30's, 58 °C
30's, 72 °C 1 min, 33 MJE¥F; 72 °C 5 min, PCR
P HE P28 1% B B W I v VRS DU 43 A o
2.5 FHEREN

AR O e Wik, LS IREN S Zgh b
I TEGTA 357 M BHPEXTRE 4k A MY, PCR
JZWAK Z5(50 pL): 2xRapid Tagq Master Mix 25 pL,
RS #5(10 pmol/L)4% 2 uL, DNA #&i#z 1 L,

ddH,0 20 uL.PCR S 554 : 95 °C 3 min; 95 °C
155, 60°C 155, 72°C 15s, 33 MEH; 72°C
5min, ] 1%35REMEEER LUK 738 PCR 7).

3 ZEREG5M

3.0 BN EEASEEER
311 HEABEARE=ZREEBER

Bz SC WG FEAR RIS R M b 1]
QT R s 9 3, 25 T LU 2R L /N R -
2 PO A A 45 R R A 22 IR /N AT T
WeE 1R,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



606 WA

IR R Microbiol. China

Bl1 EERESREZRFEER A PDITRERERHIFE B FH2REEABK(100%)

Figure 1
staining microscopy (100x).

3.1.2 HEHRBIE ST

W B TR A R A AL RN A, SRR
PR BB K T 4 20 W RN T S8 I, AN i T L AR R R AR 5
MR 50 A PR R B . 5 S R R I A5 ik
B PE s e . V-P RIS & R AUK i
i SR IR 8 A A YE s RO A R, IR
JZ7E0, TR AP T TR AR RRIE . 455 2
BT 285 A R A b S5 5 25 SR 2 F i 4 IS TN
IR,
313 MBERLELER

SR T R 60 Ry T TR R 12 W LY
i 3 B BE AR TE X VD T T G B A T AR 0 2
HLELBHME, H4E Huffman-White scheme 315
K 2RI A bR ML7E R 1,4,[5],[12]:4:1,2, £F&
R FEVD T EC B LT 7
3.1.4 IR E invA EEFINELE R

invA AP 9100 25 SR B, 43 B TR AR TE
JEACE % VP TTIRTE, HIW R Bl 582 bp,
UL 20 KR 4% Sl ok NCBI 2647 [ R AE He
XF, B R invA JER P00 5 R FEVD )
[ S %Pk invA JERARLEE R 99.44%, 454
L7 257 56 0 45 R 0 40 85 T R O B FE VDT
R

Colony morphology and Gram staining results. A: Salmonella chromogenic medium. B: Gram

3.2 HimMIessR

SEERZH KM /N REERD B FEVP T TIRIA JS 24 h
WHBIAET:, RICKEHUTAR . B EMEL. &
R IRAAWY . BIE . ARG, &
T LR A L o O, R KRR, B ™
TR I B OiER . IAF . PSS AR B
A TP TR, A Ab RN i 2 % 5 55
Fofr A 89 55 PR VD 1) PG B — 0. X R 4L R R BT
] S REIR L ARG TC A FIR BT DL AR AL S AR
B R BOR WOy 5.6x10° CFU/mL, X KM
/NERAY LDso  2.10x107 CFU/mL (5 4), 2

bp 7 [— 2 3

B2 DOIIKREInvA ZEEFFIMELSR  M:DNA
Marker; 1: PHVEXTEE; 2. FHPEXTRE; 3. invA ZEH
Figure 2 invA gene sequence of Salmonella. M:

DNA Marker; 1: Positive control; 2: Negative
control; 3: invA gene.
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BT 22 0551 15 X B0 DG 3 B 45 381 1] Uy

Y=—122.343+23.820X, HIZR% R=0.966.

3.3 MEAYFMESTNMAMHRESER
ST 18 AT R 24 W) BRI 2

LR 5. MIC 55 20 5E 45 5 43 ) LABBUSE(S) R

ZR)PIFIE 0%, HE S A, ROFEDT]

=4

PR MR XS Z R PU AR . BT SEPa bR/ e hi e ie . k1t
WEDK | BERRE . WA ERE O SR | i
DR RNTD R 8 BT 25T 2 .

3 B TRV T 5 ) 24 ) R 1 B 45 2R AL
6, HFE 6 A, BARTEVDT] IR Y f s MIC
“} 125.00 pg/mL, f{k MIC 4 2.34 pg/mL, H

2IETERGEDITKRE RS KM /R 48 h LDs,

Table 4 Cumulative method to calculate LDsy of KM mouse infected with Salmonella Typhimurium at 48 h

Dose (CFU/mL) Logarithmic Test animal Dead Alive Total dead Total alive  Percent
dose (CFU/mL) numbers numbers numbers numbers numbers mortality (%)
5.6x10" 8.75 10 8 2 18 2 90.00
5.6x107 7.75 10 6 4 10 6 62.50
5.6x10° 6.75 10 3 7 4 13 23.50
5.6x10° 5.75 10 1 9 1 22 4.30
5.6x10* 4.75 10 0 10 0 32 0
Normal saline - 10 0 10 0 - -
Control group - 10 0 10 0 - -
—: No data.
x5 WIKER 18 MTEAMER MRS R

Table 5 Test results of Salmonella susceptibility to 18 antibacterial agents

Drug classification Medicines vocabularies MIC (pg/mL)  MIC range (pg/mL) Break point (ug/mL)  Result
Penicillin Ampicillin 64 0.50-512.00 >32 R
Amoxicillin/Clavulanate 16 0.50-256.00 >16 R
Cephalosporin Ceftiofur 8 0.13-64.00 >1 R
Cephazolin 16 0.50-256.00 >32 S
Chloramphenicol  Chloramphenicol 0.5 0.25-128.00 >32 S
Florfenicol 1 0.50—256.00 >4 S
Macrolide Azithromycin 0.25 0.25-128.00 >32 S
Aminoglycosides  Gentamycin 0.50 0.25-128.00 >16 S
Amikacin 2 0.25-128.00 >64 S
Streptomycin 16 0.50-256.00 >16 R
Kanamycin 2 0.50-256.00 >16 S
Tetracycline Doxycycline 2 2.00—64.00 >16 S
Tetracycline hydrochloride 2 1.00—1 024.00 >16 S
Sulfamido Sulfamethoxazole 512 1.00—1 024.00 >512 R
Sulfaisodazole 1024 1.00—1 024.00 >512 R
Quinolone Norfloxacin 2 0.06-64.00 >0.06 R
Cipfloxacin 2 0.01-8.00 >1 R
Polymyxin Colistin sulfate 1.35 0.16—86.52 >16 S
S: ##; R: THZY

S: Sensitive; R: Resistance.
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Table 6 Test results of Salmonella susceptibility to
disinfectants (ug/mL)

Disinfectant name ATCC 14028 S Typhimurium

Benzyltrimethylammonium 1.95 62.50
chloride (10%)

AnLixiao (10%) 12.50 6.25
Daniel (0.45%) 3.90 125.00
Drip (5%) 31.25 31.25
Dite (1%) 62.50 62.50
Benzlkonium (25%) 4.69 2.34
Du pontvik (1%) <0.50 100.00
84 (1%) <200 <200

Xt A = H &80 MIC 5 FF+H#) 62.50 pg/mL,
XF S IH I MIC {H T FER 6.25 pg/mL, XfFHe
/R ETFE] 125 pg/mL, XFHE R KK MIC 5 F
K% 2.34 pg/mL, XJAHFR AT H) MIC {E_E TR
100 pg/mL, *F 84 JH#E R AHTE: JC I ARk .
AR REKY], BAEDTTIREX AR =H
SERTEI . PR . AR AT BT, AE
e PR b A FH M 2K 1 5 247 A 0 18 ik B2 A e
PRI RIOR .
3.4 TZHEREA PCR I BER

AIRIG /> B HR AT 18 FhHLE 259 Je A2
TR AT 25 FE R S5 R R, X BRI blarew
tetC. gacA/B Fl strA M52 H, ¥4 H 0y B
KANITHIN 643, 418, 220 F1422 bp, KA
HA AR ST 25, 25 R 3.
3.5 FHERKMEER

H I 4 AT, ARXE0 2 B i R FE T TT G
PE #5747 mogA . mgtC ., araB. invA ., bcfA | spvA |
spvB. spvD. stn, fliC, flimA . sseL 1 spvC #t
13 FAHSCEE 13, B R BRI 5Ik 419
200, 588, 284, 235, 432, 590, 316, 234,
537. 321, 268 #1252 bp.

3 WomMAEREMAMEKER PCRYIE~HH
JKZER  M: DNA Marker; 1: BHMEXTHR; 2.
BT AR 3. blarem ZEH I HEE; 4: tetC K
R R R ; 5: gacA/B ZEPHRIGFHME; 6: strA
R 0 T ik

Figure 3 Electrophoretic results of PCR amplification
products of some drug-resistant gene-positive
strains. M: DNA Marker; 1: Positive control; 2:
Negative control; 3: blargy gene test strain; 4: tetC

gene test strain; 5: qacA/B gene test strain; 6: StrA
gene test strain.

bp M1234567 8 9101112131415

4 EHERGEDLIIRESHERYEER
M: DNA Marker; 1: FHPEXTHE; 2. BAVEX B
3-15: 3%l mogA. mgtC. araB. invA. bcfA .
SpVvA . spvB. spvD, stn, fliC. flimA . sseL #1 spvC
A

Figure 4 Results of virulence gene amplification
of Salmonella Typhimurium derived from quails. M:
DNA Marker; 1: Positive control; 2: Negative
control; 3—15: mogA, mgtC, araB, invA, bcfA, spvA,
spvB, spvD, stn, fliC, flimA, sselL and spvC genes,
respectively.
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4 RH5E®

NB LB RO FEVD 1] IR T AR ZE I N
HMIIE ) Z2 T 2 () BT . 2012 ARLIK
BERF 21 B ZEV TR R 60% 0 2 Fifit
2y ART) . k2R 2 I L P A R e
Uk BRI FEVD TG |5 B 34.31%, XTIRITD
BLOHFEASIE /M T JER . RAER
(AT 245 28 5 TR R UPTTIG I o A0 DS 55 U5
oy B 0 R ZEVD 1] [ TR R B R 2 i 25 FR 1L
POE R ST NN ICSNTIEY 7 R VA Y N S 1 U S
BERE | BRI IEE | R M R
WV R 2 . RATATHI A LS R, BN
SR T TR ZEM 2R E 5 67%, F5
ME RS TR B RR T i 32 17 R 259™,
PEX N B LR 1] B TR A it 218 250 R A % 9
JohEE,

U ITICTEXT B-P ke 2404 K 1 = 2T 24
MU - EEREEGA 5, @K K2 50E &
R MR R LIS B-Fh A I A R
TEPEILRA, EVPTTRREAT B- BRI hi A
At 25U AR R FE VD 1] EG T 4 i bk
blarey F tetC i 25 KL A ok 3, 5 s e )
W R IE B SE AV TR TR B- PN IBE R 25 1 24 3 [H
blargy K H 1% 0t —%L . Tian ZEU2HF5E TR 44 Bk
R I T BT R U S 3R S 24 PRI AG: 23 i v 1
tetC, SARBLE RS, M5 ESHENE
TEPEVD T EQRA Y 5 ARG H 2T tetA R —3K. J§
PR ] 8 2 214 b 458 389 SR FE S X B- PN T Jie 24 AR L 34
RRPUERMKIAA MG, FHEE blamgy
1 tetC it 24 s R 6 DR ) A% 406 I3 BOR AR X AR
SRV 2 o DU FR 2R ST TE 24590 04 T 245 B ]
JELL tetC EHEAN T FEShIMEN F, AR
W PUPR T 25 5L tetC, {H AR AT R X DU R
FRPUER A2, XA GBS Kariuki 5

R IRASTS 24 1) DA AR A8 ol i 247 S R A B 52 — 3

Long ZEIFoE 45 B, A9 8 A =k b
FTERTA X R LA . RFLIR B Al T 7S b
MERE A B Rk 25, H R FEVD TR
Xof 2 i BRI i R B BT b At ol 375 Y B
A0 43 125 A 55 U5 B JE VD T IR X H R =
RV . FHE/R . FEIF T nT R B brpk 1
Jn, AT RE S RS S AN HESE BE A gqacA/B A
Ko BUHFEW TR TE 5 1 50 A B4R A A
Hh T 38 Ao A= TR R AT AN TR R TR 9 9 7 R U
JZ . BEESIEHETH #E R AMIER A MFS K, %5
HEE S LmrS. MdeA. MdrL. NorA. NorB.
QacA 1 QacB, Hr i FUkLA 7 B I 85 R Bk
K qacA/B Gt 1) ZhHESE 8 F AT HE H SO
TR Eh A BRI, 2 AN I G 28 b X (1Y
P A 25 R BoR ¥ A I BE R BT R gacA/B
AT F 4R PG PR 45 8 5 3 49 BRI (MRS A) ik 7.2%
Miyazaki ZU"8I7E 74 5] MRSA H#47 14 8 25 Ptk
FE R 2 e B 80% 1Y TR MR 7 7E gacA/B KL
Yang S5V 5Y R BRAGFEVD 1T B PR LA
M =84 BA AcrAB-TolC #MEZE M AMNIEE
F, HAS o i i P A R 5 I B R i Z a7
TERRICHE o W 40 o 5 B L TR 5% 8 T v VAR B2 R
AT RE pmrB 48, HEHTHXT 27 H
% B MH AP R 2 M E R Condell
SR VD ] G R 5 5 T P o o B T AR (<
b WO EMARALEE) G, RIUE XS 3 Fh
TH 7 R B 52 1 8 A TR R B B S . A e
B IR G FEV T TR gqacA/B JL [ Al il
b Rk 22 H I 245 2 11T A S 20 RO 43T 25
P, H RIS RAIEDTTIRE X B- Bt
W2 . TR AP A R AN AT 259 7 A T
2tk A0SR B FEVD T IR B K R B TR &=
HEER AT LIE A HEZE JE A acrB 2 3Rk,
R B JIEE 300 3 PR AT, DA T A8 4 T o 2 3 7 A
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A 73 2 1 BT FE VD 1T FR T #5717 mogA |

mgtC. araB. invA., bcfA., sseL. SpvA. spvB.
spvC. spvD. stn. fliC Al flimA 3t 13 FiAHC 5
TR, SHBEEPNIET- AR R B Vb ]I
BT 14 FhaE EEREERL, DLREH P
XG53 B VD T QR 547 spvC . befA %%
11 Fiag LR 45 R A A — 3, AIR s RARR
A0 5T JE 0 b, DX ) A5 55 33 58 7 vh BR A JE VDT T IR T
R ZE 1 B0k SR, BA ZEMARE,
XA BRI 32, AIg L AN &Yy, HFiE
2 i BT
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