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Antimicrobial resistance and pulse field gel electrophoresis analyses of

Salmonella Senftenberg from food of animal origins in Shanghai, China

KUANG Dai'?, XU Xuebin’, ZHANG Jianmin*, YANG Xiaowei*, SHI Weimin®
TAO Yan®, PAN Haijian>, LUO Kaijian', REN Tao'
(1 College of Veterinary Medicine, South China Agricultural University, Guangzhou 510642, China;
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2 College of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 200240, China; 3 Shanghai Municipal Center for
Disease Control and Prevention, Shanghai 200336, China; 4 Shanghai Municipal Ke-Ma-Jia Technology
Center for Microbiology, Shanghai 200434, China)

Abstract ; [ Objective] To investigate the antimicrobial resistance and molecular types of Salmonella Sen-
ftenberg isolates from food of animal origins in Shanghai. [ Method] A total of 15 Salmonella Senftenberg i-
solates were collected from 2008 to 2012 in Shanghai. Agar dilution method and pulse field gel electrophore-
sis (PFGE) were applied to the determination of minimum inhibitory concentrations (MICs) and molecular
typing, respectively. [ Result and conclusion] The 15 isolates exhibited resistance most often to sulfisox-
azole(46. 7% ) and they were fully sensitive to the remaining antibiotics expect for one which was resistant
to streptomycin (6.67% ). PFGE analyses of 15 Salmonella Senftenberg isolates resulted in 10 unique pat-
terns, among which three (X3, X4, X5) were grouped together at a high similarity index of 88.2% , su-
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ggesting that these isolates of different origins may be relevant in the epidemiology.

Key words : Salmonella Senftenberg; food of animal origins; minimum inhibitory concentration; antimi-

crobial resistance; pulse field gel electrophoresis

IR Salmonella J& 535 Bl N 20 N & 4L
B, HAE AR R i Tz B2 HEe
KL 2 500 i 3 A 2006—2010 4F_F i b
X HETE I N 43 25 20 0 1L AR AR VD T TR Salmonella
Senftenberg {37 51 Fff 43 25 J 18 V0 1T B B9 45 3 7. b
TR 45 ) 55 T 7 T O e R A R VD 1T B Wy FE
A 4 S I s 9 W], LS i s 2006 AR Y 1L R
BRI BT A V1T R A R A AR R R 4T
PATHEAE . ABF 58 T 2008—2012 4R 7 [ 4 X 4%
AW S IR B b Ar B 3] 15 BRI R B AR
UPTTER, IEXT AT T 24 W S50 43 i R ik o 37 i
B HL Pk 3 AR (Pulse field gel electrophoresis, PFGE ) 43
TR BAH SEVERT ST, LAXT O A7 A ik A7 4 BRI
Aty , R T B A4 il 120006 18 3 2 1 B AR B0 S e RN
FS AR

1 MRS

1.1 s
L1 H&RR 1S BRIV T 2008—
2012 4R 4 s B R S N Eh R &
st T3 24 ORI T AR KW R Ay 1T Escherichia coli
ATCC25922 . ATCC35218, PFGE 43 A FH #7 #E & £
HO812 , iy b ¥ sl gl 5 A2 B B i G AE )
112 FRXA FUEGE SEE &nBs stk b T
PR SR N B F R 5 R A R 2 W) 5 2454
RIGHTAE R A Sigma 28 w77 it s Xba TR 4 U il
A TaKaRa 23 &) 77 i s 55 [ i K ( Proteinase K) 2 Mer-
ck 2N B 77 i PFGE % FH B ig #% Semkem Gold H
Cambrex Bio Science Rockland /A5 7= i V01743 B2
W il 3% (SSI FFZZ) 4 T il i A= Al B iy 4 (e A=
YikHARATH).
1.2 7i&
121 H&%E SHVRE 1 s3emk oy ikt
U AR B S 0 S W IR ATV T R
B R R S s RGO AT G U T T, AR
i Kauffmann-White 35 He 1ML 3 4329, 105 o s =X
FE13,19:8,s,t: - | FEE N INTELBIPTTIA.
http://xuebao.scau.edu.cn

1.2.2 6k A LW 16 Fhyid: =, s
FURVIAR BB PYA sEfi 4R (it b 20 1) kAl
b ShrEmEnk HE R FRER RN R AR
B AR R KRR KRG R . RIFER 6
AR WUPRER il S male | PRS0 I /i e H e (B
w1 19). B E RO R %R A T ATCC25922
ATCC35218. % B8 3 5] I PR 52 90 % A 1k 22 B 2
(Clinical and Laboratory Standards Institute , CLSI) #f£4%
A B REFR BRI A T 25 B o , 2 E CLST Ak 7
M s AR B R AT 254 s B2 3Cmk[6].

1.2.3 PFGE o F 45 #7% ik Z%3EE CDC W
PulseNet 2552505 % #7719 VP 1] 18 PRGE 73 B AR 1fE
7R BRAET A T bk HO812 5 s 5 T 43 4
PFGE % J i ia# Semkem Gold [ | 24 VEU S,
£1HE DNA 7E 37 CoRih A 50 U 1Y Xba 1 2/l
Y12 h. 4330 B 5 BR A 4 DNA |- Befe 0. 01 kg/L
M) Semkem Gold Fit I8 4 5% i H7 i F§ Chef Mapper ik
Mz BEEHL UK 53 B, UK 22 vl 0. 5 x TBE, HL ik
A 19 h, KR N 14 C | fih -5 ek i a]
I3 IBEE R 2. 16 63. 8 s. BER T Gelrad Gt K 4fizk
e )5 A4, PFGE 1% J5 %) DNA [#13% F Bionumer-
icsS. 1 A TR IIT , T R OC R RPARERE.

2 ZEREHH

2.1 HBELEELR

A5 GBA789-2010 A i i) A= 1k Sz B 2, Horp 14
PR AR AL S (H,S ) BHVE BE LB BAPE (pHT. 2 JR R
BRI UL B B R O AR i P, Ry v 1] T i
BB E. 75 5h 1 Bk (SHO9SF118) H,S 22 B 1k, #M ik
ONPG 158 B A, g AN LRI D [T 28 0L 3 7 B A
Ja, B RN IOB BT 15tk b, S Mok A &
PRI A, S R R DAL i SCHCO T A, 4 Bk A K
Pl AR A 2R A
2.2 HFRBER

RO R (R 1) BoR 15 BRI ARV 1A
X S o R S 24 R B g, R 46. 7% , B 1 BR X B B
RIMFZY , A TR HAB ST A= RPN 24. 8% 16 Rt
AR MICS0 Je MIC9O 4T HUAE, i BRI S A Y
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MICS0 J MICOO £, 43 % H 256 . =512 pg/mL; 5
b A FUA B 1 BRoX] B B R 25 R (R
MIC50 Jz MIC9O 4}k 16 pe/mLs kA HFA L &

WU B R R AR B/ MICS0 [ MIC90
#5<0. 125 pg/mL.

x1 BHRLUXRBEDTEASREER
Tab.1 Antimicrobial susceptibility of 15 strains of Salmonella Senftenberg

SN ESE) [FESE MIC50/ (pg-mL™") MIC90/ ( pg-mL™") it 2%/ %o
=R NN =32 2 2 0
R SIPGAR/ s b 4R =32/16 1/0.5 1/0.5 0
At A =64 <0.125 <0.125 0
ek =8 1 1 0
AR =32 4 4 0
ZRIER =32 4 4 0
AR =4 <0.125 <0.125 0
AR A =8 <0.125 <0.125 0
IR 2 =8 <0.125 <0.125 0
FoK R B2 =64 2 4 0
RRER =16 2 2 0
FIRER =64 4 8 0
R =64 16 16 6.67
IIEZS =16 2 4 0
it g S5 e =512 256 =512 46.70
P 405 I/ Tk g P ST s =4/76 0.5/9.5 0.5/9.5 0

2.3 PFGE £BI%ZR

PRGE RIS Ty a5 R ILE 1. 15 RRUDIT1# AT 43
>4 10 > PFGE %151, B X1 ~ X10;X4 X7 43 il€14% 2
BRES AL At R R Y R, XS VX9 25445 2 kA% A

il A PR AR X3 AL 4G 1 RRK ™ R R IR L B 1 BRI
PSR U A TR K. H5 AL =85% Kl 73, X3\ X4
X5 ]l 7y 5[] — .

PFGE-Xbal PFGE-Xbal
Key REATE HRRE HREH  MmFE  PFGERS

3 i Hil IE Bl SHI2SFA07I  2012-04-01 AKX  WiEsh LxEE X1

‘ 110 | SHO9SF118° 20090622 ik wifi TS 2 S )

| A 1R 1 SHO9SF163 2009-03-2 HANEE  E4 IREE X3

' | : ’ l' ,|| i SH10SF135/  2010-08-18 mMTAME  WHEKZ LKXEE X3

| 1 |l SHOBSF166.  2008-10-15 A&kl 0 e LEBE x4

| 181 l’[ f SHOBSF167.  2008-1025 il &t 042 LABE X4

{ 131 SHO9SFOB4. 20090520 AL i L%BE X5

3 IR SHO9SFOE6 20090520 Al &L WS LFEEE XS

i i N Hiin SHO9SF148 2009-08-23  HAKNFEE M LXEE X6

| I SHO9SF146 2009-07-21 &P & L1 LKEE X7

[ Il ’,j Il SHO9SF147 2009-07-22  # il B LkEE X7

i 1 M Il SH11SF428 20111102 i@ i LXBE X8

- B SHO8SF160 200807-15  REAHI 8 > LEBE X9

l r (| SHOBSF162  2008-07-15 AL wE LKEE X0

! 11 SH125F281 2012-04-01 =gyl & £R LEBE  X10

B 15 BRINOGER VDT PFGE JEN AU R
Fig.1 PFGE genotype cluster analysis of 15 strains of Salmonella Senftenberg
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R E T AT TR ITE A5 2 . X 2K
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YU 25 25 L 43 Mr e W, 3 15 BRIL OB R T
I R XS i e S U A (1A TS 24 e v, TR 3 46. 7% X 5
FE g X A B B A TR VD TR b AR 2
Z5R(47.9% ) KAL) . 1S bRan g 3 oAb bR R 4
fEOR% B 1 MR AN B X 4 B R 25, 6 53 4 14 Rhi:
FITCM 251, R BAAXT T UG5 I R VDT
LIS R, b VA 1 X 1) B R b 1 T 10 S A T 24 155
AN R AR T Bt T T 0 1) T o A T 245155 0 ) 3% 4
JEHE [T T L SRR R VD 1] R AR AR 1 A R R
TRAT, W A R A 3K — If1L 375 Y A0 78 A 7 25 3 M it 24
HAFKT T 45X — Pk B A

FEE RSO T W I 5 o 85 S e 4w
(53 70 5 W I — B B 4% 0. PFGE DL A3 3F )
5, MG IR L WIRR R AT G A s
ARB G, ARWFTRE 15 BRILRB LRV T TH 204 10
AN PFGE #, Hirp X4 X7 HU3k (5 & P &, X5 .X9 3k
FLR% PO 3 4 A PEGE #9453 BIA14E 2 AU Hy
100% Bk, KB ESS B PFGE % 59 B BR V5 Yok
TE—3. X3 A5 2 BRI B, 1 BRSO ES A 2009 4E1Y
K=, 1 RS ES E 2010 4F B35 R IR, X —
PFGE R vb 1 A il REC 2 A BB AT, I 185
AR LA X5 Y. B E MO IE , &
A FBEVTTE BK T KI5 4 s, BT
A ZSAE ERRE 1, M RN 5 4 0 75 e IR 55 4k,
X3 X4 X5 3 3 FhAS ] U5 B MK 1) PEGE 7Y AH L3
ik 88.2% % M8 Tenover 25 FHAR UL AT [7] 5
AT AR, A A AR R = 85% 1Y A PR 2 v (]
U5, TRESR B[R] — sE bR, RIS AT A e, 4R B
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