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B EIFRIVIIREAR— M EEZOALEEIRRMERE, BH I TTRA LY P& LA
ERAEFETHFTENTERAEAT, NETPAFRLEZAEATEZEL. [B8] AZFLBER
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R 3 TR R L Sy 1-2 B #3544 10 B #4009 s A e K T A b 2 360 4, #EATIY
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F. Aar. Alheie. 7 EFEHRINA &I H; A E B HERA 30 Br(E 27.27%),
BRHIAR 80 #R(E 72.73%). @ 2h A H 69 PCR 445 R 2 =: B M BEIE A& 25 XA blaTEM 4/ T FF
HOTTRKE 5 BHRT, I F U AR ERFRG S BRF AL, BEINSBE 74F KA
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Isolation, identification and characterization of Salmonella from
a parental breeder farm of white broiler and its commercial
chickens in northern Jiangsu

FU Hong-Qing LIULi YAO Zhi-Lan WANG Yong-Juan*

Jiangsu Key Laboratory of Veterinary Biopharmaceutical High Technology Research, Jiangsu Agri-animal Husbandry
Vocational College, Taizhou, Jiangsu 225300, China

Abstract: [Background] Salmonella is an important zoonotic foodborne pathogen. Therefore, controlling
of Salmonella infection in animals and pollution in the food production chain has great significance for
livestock production, public health and food safety. [Objective] Studying the infection and epidemic of
Salmonella from a parental breeder farm of white broiler and its commercial chickens in northern Jiangsu
will provide a reference for the prevention and control of Sa/monella. [Methods] A total of 360 samples of
cloaca swabs were collected from farms in Taizhou, Suqian, Yancheng and Lianyungang from 2018 to 2019,
including 120 samples from parental breeders, their 1 or 2 days old weak commercial broilers and 10 days
old commercial broilers, respectively. Then, the Salmonellas were isolated and identified, their drug
resistance phenotypes and genotypes were characterized by Kirby-Bauer and PCR methods, and the genetic
relationship of the isolates was analyzed by multilocus sequence typing (MLST). [Results] In total,
120 Salmonella strains were isolated, including 3 strains from the parental breeders, 25 strains from the 1 or
2 days old weak commercial broilers and 82 strains from the 10 days old commercial broilers. By using
Kirby-Bauer test, all strains were found to be sensitive to antibiotics polymyxin B, imipenem, doxycycline,
trimethoprim, tigecycline, florfenicol, cefotaxime and enrofloxacin, and resistant to macrodantin, penicillin,
rifampicin, linezolid and vancomycin. Moreover, 80 isolates (72.73%) were sensitive to antibiotic
amoxicillin while the other 30 strains (27.27%) were resistant to it. The drug-resistant genes analyzed by
PCR showed that blaTEM existed in all isolates, but not other common resistance genes. The ST type of all
Salmonella isolates in this study was identified as ST11 based on the MLST typing and sequencing results of
7 pairs of housekeeping genes. Collectively, out data demonstrate that the phylogenies of these Salmonella
isolates are very similar. [Conclusion] Salmonella infections occurred in the commercial broilers seemed to
be caused by vertical transmission from the same herds of parental breeders. This study provided a reference
for the prevention and control of Sa/monella in white broiler farms in this area.

Keywords: White broiler, Salmonella, Isolation and identification, Characterization
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YT T ST (Salmonella) J& T 55 % B BAPEAT
A EE ) N BB ROR R, R D
Az U AN PR 5 5 i A 2 AL, A E A )
YR mE N A TR R 2l 5 g ) £ 5
WATERE, ERAMEZF P&, Ihi2 RN
N 9 —Z A P RN, [ 1885 AR
W E RN B BB ERLDT IR, St FEE N
TR LIS B 24 2 A 3 000 270, 843 iy 2
ARG R E v TR, SRR R
T-B bR AV T R IR YA B TR
P, MYTTREG RN ER i, %

TP QT X 7 Ol e AN At R 3 il 1™
HAEHE, Wik, R IRE LS b iR
TEE b A 7 R A T ot TR 0 L T A R
LEAEEENE L.

R PR NS 2 25 5 Al i s B H A 1 R
FEYECOREE S, WRDTTIREERES A
KM EZARPED, W HRE & &I NS
FYBIVE 2 ML R, A SR P €00 1T ER TR A 42
IR, ZRI TR R E 2ok A K& IR T
RERREN O N VR PV CT I P R N
AT, E TR RREBER TR, S54RI

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



R IRAE: F5LHIX P B PIXGSCREAURIG RO bt XS b TR 70 . S S5 LR Wk 4107

i, ELE AT KO A4 R T A R R
Kt , TEFRIE s X XS IR VD T T IR A BiiG
TR AR DR A e e S 3 T A
e B A5 AT H 0 3

AW E S NI TR M L 153 . Eh . R
P 2 e A XOR AR B 1M S AL BRI S 3
7RG Ko FL T XS S R B R R A A X
PR TR IR G FNUIA 71 OO HEA T IR ER A5, AL 4G TR PR 1Y)
OFE L M DL R 245 ¢ Y 5 T 2 5 TR 43 B RN 22
#3143 A (multilocus sequence typing, MLST)HF
FEAF, LU X 5P A RS 3 i U 1] ER R By ¥
PEAESEARYE

1 AR5
1.1 #HREE

F 2018-2019 FEMVLHZIM | fEiE . Ehbk.
RN % 25U 55 b DR AL 11 2P P XS A2 B ARG
Yy 77 B XG Je FLR b 3 0 1 B R R ST
360 £y, HAEE 1 4 120 fykeshok A ACEHC =
A, B 22 120 Rk A SR — 2™ EEXS  RAR
1-2 Hb a4, 26 3 41 120 iokeSok A58 1 478
X TG A 10 H 3 IE ARG
1.2 EFE. EERXFIMNE

HE %l§. BS Bifls. BPW A% . MKTTn [
. TSBRMREEFREE . MH 78557 3 F1 MH [ &
B, H AR R AR W
AR, TN AEDRHA RAE s 25
0 R, poM BCE Pk R A IR A R 2xPCR
Mixture, J N AR B AV FHEE A BR 2 7] ;5 DL2000
DNA Marker, TaKaRa /A ]; DNA HEEGRF &,
R L) A BRA . HRE A, i
—HERRAAEABRA R s PCR X, Bio-Rad A H].
1.3 K FHRIEEERK PCR &N

N T ERET TR R A R A, xR
T TR A ARG PO S, FRET T PCR G
WREWKTET 5 mL BPW B, F37 °C.
200 r/min fEIRIRZHFE 12-16 h J5HL 0.5 mL,

AF| 5 mL EWhaL DT QR B G R 2
MKTTn HR5], F 37 °C &M MRS 18-24 he

78 DNA 4 5. R P B R i vk 42 i
DNA, W 1 mL MKTTn — VN ERE T 1.5 mL
THE.LET, 10 000 r/min B0 5 min, 3 I
o 200 pL JCR/KAEFVINE, &k 10 min, 7K
% S min, 12 000 r/min 2.0 S min, W& BN
DNA #itl, —20 °C 4.

HAE SCHR[61 BT IR R 5L stn 51
YT PCRY 8 . 5198 stn-F (5-CTTTGGTCGT
AAAATAAGGCG-3")Fll stn-R (5'-TGCCCAAAGCA
GAGAGATTC-3"), it PCR ™4 K/NA 260 bp,
HH Pt e A R BR A vl 5 il

PCR W& % : 2xPCR Mix 8 uL, sm-R 314
(10 nmol/L) 0.5 uL, stn-F 5[4J(10 nmol/L) 0.5 uL,
DNA #i#z 1 uL, ddH,O 15 puL., PCR JJii 544
95°C 5min; 95°C30s, 56°C30s, 72°C30s,
35MEER; 72 °C 5 min. PCRY M= 9148 1% 05
WEEERCHLVK , TERUR RS T WEE R
14 PIIREMNSBSHAUCRETE

XF 4 PCR Y1 Y stn FEPURUASREY 34 Y sen F
(A RE S B R0 AT T V0 T QA 8 15 37 567
Mr, 3GF% 18—24 h, SRJGMHEVD T R AE B (A 15 57
B R BRIEVETEAS, PRI B8 R o A £k
FI T BS Hig AR Al HE Bt . PRHEL 2 AP iy
BEIPATE FRIR PCR %0, Z5R 2 HEEMIE R
oY EG T PHAE R AR, X AR A T 1 G TR R
e X PR PRI AR IE R A . X PCR 55
BH P AT &8 45 (R RE i DA SR AT 25 RE L, 49
BIRIR IR D ] TR B s FR 4 . BS Bifig Al
HE ZEfE-Fl, HFUGHEAT B E , Wb R
PREERIGATE , WZAE i B E U T IR B
1.5 WITKRES BRI ERE

W e VDT R B BRI R S 30 38 i ik
ZE5143(Clinical and Laboratory Standards Institute,
CLSD#E## 1 Kirby-Bauer (K-B)4t H 9 # vk i#E 17
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14 Fh 2 258085, LA E. coli ATCC25922 2 J5
PEEbR, MRAE CLSIARME, X2jah ik,
T TR PR T 24 3R A
1.6 PITIRE S BB 2R E AN

FESCHR[7109 s, R PCR 7 1%0 53 B TR
PRI - BERE 2T 25 3L K (blaTEM | blaPSE) . Z ik
W2 25 3 K [aadAl . aadA2 . aadB. aacC2 .
aac(3)-1V. aph(3)-1II . armA. rmtB]. WEif Yyt
K [qnrd . qnrB. qnrS. aac(6')-Ib-cr. qepA].
DUBR 2 25T 25 3L 8 (fetd | tetB . tetC . tetG). HA55
M2 A (catdl . cmld ., floR). TR 245k
H(sul I sul Il . sullIDF 1 FHEEBEIER intl
| Gy 2 2 R G E A TR, 5 14 g e 4
WA R RS L
1.7 WITRE S BHREIE LmF 54 2L (MLST)

2 2 Bl 5 K 2% (University College Cork ,
http://mist.ucc.ie) ety 7 X V01T & & K i
aroC. dnaN. hemD . hisD. purE. sucA F thrA
(1) PCR ™3 5 | 065 3 (0 7 5 1 ) (3R DX V0T TR
JTESHRIHEAT MLST 208, 519t ot a0 BBk
AR A

PAZE PCR #E%E NPT R BH R A9 5 [N 41 DNA
AR, SRR 1 7 AR AR G 5 1)
SrHEAT PCR Y71, K PCR =M 4ifb IS, H

*1 WIKERE MLST S FRHEERERT &34
Table 1 Primers used for Salmonella MLST
HE 51 ]
Gene Primers (5'—3’) Products (bp)
aroC F: CCTGGCACCTCGCGCTATAC 826
R: CCACACACGGATCGTGGCG
dnaN F:ATGAAATTTACCGTTGAACGTGA 833
R: AATTTCTCATTCGAGAGGATTGC
hemD F: ATGAGTATTCTGATCACCCG 666
R:ATCAGCGACCTTAATATCTTGCCA
hisD  F:GAAACGTTCCATTCCGCGCAGAC 894
R: CTGAACGGTCATCCGTTTCTG
purE  F: ATGTCTTCCCGCAATAATCC 510
R: TCATAGCGTCCCCCGCGGATC
sucA F: AGCACCGAAGAGAAACGCTG 643
R:GGTTGTTGATAACGATACGTAC
thrA  F: GTCACGGTGATCGATCCGGT 852
R: CACGATATTGATATTAGCCCG

T L 4 0T i 2 R A RS WS I o Y
SIMH MEGA 6.0 51T MLST 2RI 2%
FEAHEAT O BT DR S5 IS, 4258 R s KAz Ml
(University College Cork, http://mlst.ucc.ie)fff5 i
NN LR G, 7 SR DR AL R A o A
Pk 1 7 51 (sequence type, ST).

2 BRE5HH
21 WFHREERA PCR i 1E45

FEH MK TTn I K DNA #E17 sm FE 1)
PCR Y M, 25 IR, 55 1 4IRS 3 AR IETE,
A NOYE; 55 2 4047 24 ANBHPERES AN 8 TSR
FEdh; 55 3 41 82 SR BHMEARE Fh A 6 AT BERR D .
PCR Z5WIA R . ACEHAC™ B XS R AAIK,
SRR T2 R 37 ) 7 AR 55 A VD T ER T 1 B R
B, R UE T IZ A 3 1 i A AR RS 1E SR 5
3% 10 d JE BRI SRR . WA 25 A
T BV QTR A9 40 B il PCR i — 2 2B A
22 WIIKEMSES PCRETES

W T AT R b R R ARV 1T IR S 8 R 3R
e, 22 PCR KA FHYER) 109 OyFE S AIZE 2 41AY
— ] BERE A ARG SRR AR R B A
B GG BRI TR R R BE
I TR REE 2 BIRI LM T HE Big A 5%
FLA BS RS FREL, 45544 HE “FAR BB T 5
o B a0, TR VR PO S R (0 B0 TR T
7% 1 BS B BB T AR O, IR
LSENCE, B RREEAFANEEE 1), X
WIEESMF AT RN EE B SRR SRimes
PCR A& g BAAE (RAE i A R A vl BEAE il 48 13k
HREFE, KBRSV REEEE
BT .

XA b A BE RO B B B VR R TV
[T EILE stn 9 PCR K (B34 RE S Bk ER
5 NFAREVE Y WIHEFT PCR P74, 25 ER, fEVD
IR 2 AR REEAHE . BS B3 EAFA PTG
P B VSRR 110 MFER R FEE, PCR =Y R B
#9260 bp, HRATFEETERY PCR 4145 5408 2 FrR
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Figure 1 Growth status of Salmonella on Salmonella chromogenic medium (A), HE medium (B), and BS medium (C)

1234 567 8 M91011121314151617181920  bp
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1 000
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100

B2 oS TIEHER
HZR

Figure 2 Identification of suspected colonies of
Salmonella based on stn gene amplification by PCR

TE: M: DL2000 DNA Marker; 1-20: BELVD 1T QB BHPERE 5.
Note: M: DL2000 DNA Marker; 1-20: Suspected positive
samples of Salmonella.

E%R st EE PCR £F

O3 B S5 E A AR 2N, SRR RS S
) 3 BRI, HEmQ 1-2 Hi554E5 2 5
25 RRVDTTIGE, 10 H 4N 23] 82 #RVPI IR
W, PRI 20 AR, XTRE S Y
FILEBEVE IS B 5 HEAT s L8 PCR K, gk
AN . WSS R AR —S,
23 DITRESBEHIAKRERTAEFEKG
2 R

XFAY B 110 BRVDT T BRE o KB 3305 7 Hoxd
14 PP Z 0 HUSE, o, XT2REE B I
Fiehimg . ZVEHE . WERE, BInmE . ok
Je% | Skfumels . BiEv BRI ek, Xt
WRI 2 HEE . FAEE . I, T
RPN AR 2 5 X AT BT AR R 25 (0 B bk A
30 ¥R(27.27%) . BUREIA 80 #(72.73%). FisTEs
TR AR G kR 22 R L TR R L FIAE T L I A
M. AR/ P MR L EwT 2, £E

i 245 2835 5] 100%

X B- PN BERE ST 25 5L K] blaTEM 1 blaPSE i
17 PCR KGN, 25 5 s I B i Hh 4G I 21 -1
ket 25 554 blaTEM, {H blaPSE H:NAE A
PR R PSS R R ), 2 ) 3k S T o A T 5 7
fif 245 M FAEAER 22 5, B2 AN IR) 114 B 2 P bRk i 24
PIRR B FIRAAAE G oA B- PN ISE R B 24 B[R] e
Wil 2t 25 S, AR P R AN HERE L
(gepA) Fl it KL A 5 W) Tt 245 BE (K [gnrd . qniB .
gnrS. aac(6')-Ib-cr], VIJ VU Z S 24 56 [N 32 22
A FEINERE RN tetd . tetB. tetC. tetG, TEAIK
ISP B B AR R BRI R . S Ah, AR
T 4 15 ke o 24 A A T 1) 4 5 S T 24 3 )
aadAl . aadA2 . aadB . aacC2 . aac(3)-1V .
aph(3)-1 . armA . rmtB, 5 % IS 25 3 A
catAl, cmlA. floR, VISR 255E0 sul 1 |
sul Il sullll, ARWFFEAXFRIE Z K . FIFEF . Fl
IR T R 2R AT 2 SR R A TR
24 PITRESZ B MLST B R

XA B R 11O MRV T TR A 7448 R R kA 7
PCR ¥4, MG T K/l 826, 833, 666,
894, 510, 643 F1 852 bp M HMF B, 4 BIXH0
aroC. dnaN. hemD. hisD. purE. sucA Fl thrA
X7 ANERE, 5SS R—B(E 3). K 110 BRI
IR BRI 7 MEFREENT G, =L EFR
TRV TR MLST A5 e b X, 45508
N, 110 R TTIREACE 1 ANFHIEL, S STI
R, GERBH, WASFEGHE 5 B V1 R 4
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R2 FRKRFEHAPDIIRENDBELER

Table 2 Isolation of Salmonellas from different sources

XEFERNZE 2 Ehk (psa HERUE At
Types of chickens Taizhou Yancheng Sugian Lianyungang Total
SCERAFIIG / 3 / 3
Parental breeders

Rt 1-2 Hig 54 5 6 11 3 25
One or two days old weak commercial broilers

Bt 10 H R AEXS 16 23 35 8 82

10 days old weak commercial broilers

T ARSI T S 1 AL B RFI G, /. ARAE.

Note: All commercial broilers were from the same parental breeder farm of group 1. /: No sample was collected.

aroC dnaN hemD hisD purE sucA thrA M bp

2 000

1 000
750

500
250

3 BINRESBEKR T MNEREER PCRTIEER
Figure 3 PCR amplification of 7 housekeeping genes of
Salmonella

Note: M: DL2000 DNA Marker.

BRI 341 Y B — | HARAG W] REELA AH R SO LY
b/ S/ 8
3 WikE48

IR —FEZ M N B RRIE A, 5%
B 3k R v 1 B Wt O 1l 2l A R S SRR O
RNl R BRI N N 8 R Ry
Jel® 0 AERG Y R AT D i R AL 1
B TS Y, (R EE IR AL RN PR ARG B, 1
o B 22 B AR R P i S R 2 e T
IR A MDA B 4%, R A e A IRy
AR e At AT BB S AR ST % AL
b DX 1 3380 PR A AL B AR Aot A0 SF T 12 o ) A
X AR AT R T TV T TR 2 8 5 %0
g5 R B ACEEAR B A U0 ] ER T 4 R A
2.50% (3/120), R FIZFSIZE ML 1-2 H
W S AR 2 B 30 20.83% (25/120), 10 H 4R
NIk 68.33% (82/120).

ACEEARFIXG B V0 1T E B 43 25 3R IR, LR

AR PRI XS B0 T EG AT 43 125 e Bl H i 38 i i e 3kt 42
B, X R ACRARRP Y — Bk A U] FR R,
LT AL AT AR AR VD T IR B R 4R
. R A v TR E G, R ek
VAR TP T TR, X B8R A1 2 A% 5 A s/ 7 b AR
SRR MR w7, BRI
10 d J&, WITIRHEHEMERRIEE LI, g5
S PRI X R FH T H T I SR AR A G

B B S X] P R B AS I7 RAE 1 744 3, AL
SEEIVPITIRH 168 tk, 2 BI%N 9.63%"), B
WFFERIE, 7E 20154 6 A 2 2017 4F 3 A )% [
T ARSI R AR b 2 185 ), ArEEIVDI TR
326 Bk, MR ESR N 14.92%10 ) IR AHESY
H A BRI AG  V0 T TR TR B, 2B B i e 3R =
F RS AR AN R FR BE VD 1 QTR Y, X+
PREAT 55 w8 1) T ELAL A% AU

AT R, ME T4 BPW R T B
Al MKTTn B FRE RS, Edx =
WHETRBCR T stn FERETT PCR 4738 5 e k5%
FRIEHAT B s R A, BoR RIS B
PCR 4 B4R 0 F 43 15 4l Ak G b 2 ELA AR i O AF
G M B s ARiA R M 110 B FF
H1, PCR AN EE Ry 109 43 BHPEFN 143 7T 5E
BRI, 72 KB A v 1] QTR e 28t i i —
YRR ELREUEA T PCR RGN AT LA dgd 2 45t e G 2k
R, W55 B R ] BAR

AWFFEHRXT 110 BRIV TTECTE 20 B bR EA 7 24 1
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RIS EEIRFW, A DT ] G B 43 B AR 0 it 2 33
P, 1 H YA Z EI G Rk, R gy
B EA MR BRI . 5 e A RIS E
BTG R v 438 R U0 1) TR XA e S s L D 3R
B, AN, ERDEMZKEER B RHME
F 2GR e, A AU A B bk
MEREE B, ZWHE . HEFE. FHREE
% ShAwEls . RV AL A RS B
R (BT B 2% FIBT 2 PG AR AR ) FL AT 8 3 1) Rkt
AT R 2 . R IR . T R R S
NHPTAER BB w2, Sos HHAA &
N AE UG AT BE M . ASHIFZE A i 24 35 PR A
W25 SRR, A sk T BRI ] B- P T
it 25 3L K blaTEM, — 77 1 % B i 2673 55 k] RE L
A AR SRR IR, 55— 5 Tt AT B2 DR S AR F
FEX TR 24 5 DR A A I 9 PR AT B, e B e i 2
PR T A6 o

MLST H AT A0 EC T 43 1 bk A 7 391
ST, ARBFITAE R A U1 R 4 B Rk
ST11 B, &4 HA o — 11 2 T Tif 24 335 i 25 5L
K, RUABZE PRI TIRE S SRR T L TIR
A, HORIRA— A B Bext 20152017 4
WeEE I 78 Bk YL VD T] R BRI K 2 B Ak 11 7
MLST 4MHF, 4551 ST11 B 302, AR E#K
Xt 20112016 4ESFEEY R MDA/ 3tk
PEAT MLST 438, Hpk# ST #2% ST F gt
ERAELBEERN 2014 45 7 A % 2015 4F 10
JETE B LREPRAS 7 B 488 TVDT TR 43 1k,
MLST 43 % 7%, ST11 Fl ST34 &% ST #l,
BRI, ST11 BV R SO T T IR A 1Y
FESFR, AN 116 #RSIIETP TR
WiHAT MLST 4387, 45RB/RGEDTTREZ N
ST11 BUR A 4 V0T TR A ST17 BIAYENER AR ]
" VI TR MRS MLST /38— A7 7E
FH BRI FR, ARE SCHkAGE ST11 AL
1 98 0 T R LA o I e R U2 IR ) R AR ST

FIr oy B AU 1T R ML R R i RV T T 6T o 4R
K, NPT F L ST 73573 R 48
PTG N 3, A&7 & U] A AR BP0 1T E BT T
ARA AT RE R S BB T T IR AT U,
FOE ST RIAIRERR, [N, InsmAhxSfer 1R
[ RE A SR  AWC =i R o W ANV L B R
VIR IRV R AR BN A F 2R 3
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