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Antimicrobial resistance and molecular characterization of the Salmonella
isolates from food in Taizhou
SHEN Wei-wei, QIU Dan-hong, SHENG Ying, LUO Yun
(Taizhou Center for Disease Control and Prevention, Zhejiang Taizhou 318000, China)

Abstract . Objective To investigate the antimicrobial resistance and molecular characterization of Salmonella isolates
from food in Taizhou, establish the molecular characteristics background of foodborne Salmonella, and provide science basis
for foodborne diseases prevention and control. Methods 22 Salmonella strains isolated from food in recent years were
tested for 12 kinds of antibiotics susceptibility and were screened for 10 potential virulence factors by polymerase chain
reaction. All strains were genotyped by PFGE and analyzed with BioNumerics 5.0 software. Results The general
resistant rate of 22 Salmonella strains was 59. 1% . The strains were most resistant to co-trimoxazole (36% ), tetracycline
(27% ) and nalidixic acid (27% ). All strains were detected more than 6 kinds of virulence factors. One strain of S.

enteritidis was found harboring virulence islands, plasmid and phages. 21 bands were separated by PFGE, which could be

divided into five genotypes including 18 kinds of fingerprints. The homology between genotypes was less than 70% .

2013 AR5 25 55 4 #i

Conclusion

foodborne disease prevention and control.

Foodborne Salmonella could be a food risk, and the fingerprint databases could provide technical supports for

Key words: Food-borne pathogens; Salmonella; antimicrobial resistance; virulent factors; genotyping
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Table 2 Primer Sequence of ten virulent factors by PCR
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Table 3 Antimicrobial sensitivity results of 22 Salmonella strains
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Table 4  Detection of virulent factors of 22 Salmonella strains
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Study on antibiotic resistance of Cronobacter sakazakii
isolated from imported dairy product
ZHANG Xi-meng, ZENG Jing, WEI Hai-yan, FU Pu-bo, HAN Xiao
(Beijing Entry-Exit Inspection and Quarantine Bureau, Beijing 100026, China)

Abstract; Objective To investigate antibiotic resistance of Cronobacter sakazakii isolated from imported dairy products.
Methods 100 strains of Cronobacter sakazakii were tested for antibiotic susceptibility by disk diffusion recommended by
the National Committee of Clinical laboratory Standard. Results All strains were sensitive to Mezlocillin, Imipenem,
Meropenem, Gentamicin, Amikacin, Kanamycin, Tobramycin, Chloramphenicol, Cefepime, Cefoperazone, Cefotaxime
Sodium, Ceftazidime, Pentahydrate, Ciprofloxacin and Norfloxacin, while resistant to Proctaphlin Sodium. The ratio of
resistant strains to Ampicillin, Cefalotin, Cefazolin Sodium, Sodium and Tetracycline was 65% , 17% , 3% and 2% ,
respectively. The ratio of intermediate resistant strains to Ampicillin, Cefazolin Sodium, Cefalotin Sodium, Ceftriaxone
Sodium, Tetracycline was 25% , 23% , 6% , 2% and 1% respectively. 13 strains were multiresistant to 3 kinds of

bl s

antibiotics and 4 strain was multiresistant. Conclusion Cronobacter sakazakii strains isolated from imported dairy products

were susceptible to most of the tested antibiotics, but resistance were increasing. In this study, All drug resistant strains to

oxacillin. Hereby, the issue of Cronobacter sakazakii multiresistance should arouse abroad attention worldwide.

Key words: Dairy products; cronobacter sakazakii; antibiotic resistance; food-borne pathogen
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SLBOL” F AR R B UL L BT LA R A S
I+, N 2003 4 5 DLk, R & & Ik b 3E
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e U B AT B BE R AR AL TS Y B M R R
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1 #MHERE

L1 R
L1 Btk

T TR AR < 5 2 1 B 7 AT 1A ( ATCC 29544 )
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Aoy BRI 22 vk [ Mg LR 2\ W) AR 7 iy VITEK A=
V1B s S E A E R BRE R IR 1,
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Table 1 99 strains of C. sakazakii isolates information table

I F G TN 177 B W F 4 FE 5 4 {77 B
BJ-E. sa-11 ILp S 2007-07-27 BJ-E. sa-115 UL 25 vk % 2009-11-03
BJ-E. sa-16 BT Ty Wk 2007-09-14 BJ-E.sa-116 PRI 2009-11-03
BJ-E. sa-17 LS IN R T s 2007-09-14 BJ-E. sa-117 P 2009-11-12
BJ-E. sa-18 25 AT A S 5 FE Ky 2007-09-14 BJ-E. sa-118 Ay LRl 2009-11-12
BJ-E. sa-20 48 W5 H 2007-09-14 BJ-E. sa-119 R 2009-11-12
BJ-E. sa-22 T e 5 5y 2007-09-14 BJ-E. sa-120 K 2009-11-12
BJ-E. sa-25 7 B FORF B 2007-11-17 BJ-E. sa-121 R4 2009-11-12
BJ-E. sa-38 5 4 2007-12-29 BJ-E. sa-122 1F 475 3 2009-11-17
BJ-E. sa-39 gy 2007-12-29 BJ-E. sa-125 F g 2009-11-17
BJ-E. sa-40 5k 2007-12-29 BJ-E. sa-127 e 1 2009-11-19
BJ-E. sa41 ILEAS 2007-12-29 BJ-E. sa-128 I U 2009-11-19
BJ-E. sa-46 A=l 2008-07-11 BJ-E. sa-129 21 3 4 T 2009-11-19
BJ-E. sa-47 EHE ) 2008-07-11 BJ-E. sa-133 VK 2009-11-24
BJ-E. sa-48 WA EHE AR 2008-07-17 BJ-E. sa-131 A6 W VK 2009-11-20
BJ-E. sa-49 ALIEE R (TR 2008-07-17 BJ-E. sa-132 JEE R vk s 2009-11-20
BJ-E. sa-50 FEE A (FRL) 2008-07-17 BJ-E. sa-135 R AL WA K 2009-11-24
BJ-E. sa-51 F B By 2008-08-07 BJ-E. sa-146 FLEE (24 ) 2009-11-26
BJ-E. sa-54 15 i K 2008-11-04 BJ-E. sa-147 [ 2009-11-26
BJ-E. sa-56 iR TR A m Ak 2008-11-04 BJ-E. sa-150 Tl Al B e T 2009-11-27
BJ-E. sa-57 2p b VR A T AL 2008-11-04 BJ-E. sa-151 o 2009-11-27
BJ-E. sa-60 15 58 1 %M 2008-11-21 BJ-E. sa-152 i ng ] AR it A 2009-11-27
BJ-E. sa-62 15 58 1 %M 2008-11-21 BJ-E. sa-153 AR ] A R 2009-11-27
BJ-E. sa-64 5 3T 1 % i 2008-11-21 BJ-E. sa-154 53 W) W] A A i 2 2009-11-27
BJ-E. sa-68 Tt e 4 2008-12-18 BJ-E. sa-155 3 e 0T 2009-11-27
BJ-E. sa-72 B 2009-01-21 BJ-E. sa-156 T A Wk Je 0 Al Al kT 2009-11-27
BJ-E. sa-73 FE W H# S () 2009-01-21 BJ-E. sa-157 ML KL 58 2 2009-11-27
BJ-E. sa-74 FE W B (SRR 2009-01-21 BJ-E. sa-163 ToEh 3 106G 3 2010-01-21
BJ-E. sa-75 HE W) Eh (RER) 2009-01-21 BJ-E. sa-165 4815 Ky 2010-02-09
BJ-E. sa-76 W B Vi 4 3 2009-01-21 BJ-E. sa-166 AP (SRR 2010-03-02
BJ-E. sa-77 W) RV 2009-01-21 BJ-E. sa-168 S A H 2010-03-02
BJ-E. sa-78 IFAEAT A Y T 2009-01-21 BJ-E. sa-170 ARG S LT 2010-03-02
BJ-E. sa-79 Lk el 2009-01-21 BJ-E. sa-172 GRLE R R 7 8 2010-03-02
BJ-E. sa-80 ) 2009-01-21 BJ-E. sa-174 6L 2R 15 57y vk ok 2010-03-02
BJ-E. sa-81 WA TEE A 2009-01-21 BJ-E. sa-176 WL R R VK vk 2010-03-02
BJ-E. sa-82 BOLE T 0k 1B 2009-03-12 BJ-E. sa-183 i FL s 2010-03-11
BJ-E. sa-83 W)L Wk (1L 2R 2009-03-12 BJ-E. sa-191 BN 2010-03-30
BJ-E. sa-84 USINyin s 2009-03-12 BJ-E. sa-194 F 7L 2010-04-01
BJ-E. sa-85 WA 2009-03-12 BJ-E. sa-196 F AL 2010-04-01
BJ-E. sa-86 LSRN 3 2009-03-12 BJ-E. sa-198 PN IEvaN 2010-04-01
BJ-E. sa-88 BELAT 8 K SRR 4 22 Ky 2009-03-12 BJ-E. sa-208 SRR s 2010-04-19
BJ-E. sa-89 BL/NK 2009-03-12 BJ-E. sa-210 73 SR A UK R 2010-04-20
BJ-E. sa-90 BLLHZE # 2009-03-12 BJ-E. sa-212 PR AE R I UK 22 2010-04-20
BJ-E. sa-93 L8415 2009-03-23 BJ-E. sa-215 TG &R 5 i 2010-05-13
BJ-E. sa-94 BLW R 1B 2009-03-24 BJ-E. sa-217 B LTE 5 05 K 2010-05-13
BJ-E. sa-95 WLk 11 B 2009-03-24 BJ-E. sa-218 2K TG 2010-05-13
BJ-E. sa-106 5 3 VK B 2009-08-05 BJ-E. sa-219 2 )L %A BT 5 0 K 2010-05-13
BJ-E. sa-107 558 1 vk v 2009-08-05 BJ-E. sa-231 VK% v IR R 2010-07-15
BJ-E. sa-111 F Ui 2009-10-29 BJ-E. sa-232 JELR VK 0% R R 2010-07-15
BJ-E. sa-112 e 2009-10-29 BJ-E. sa-233 ST VK s SRR B 2010-07-15
BJ-E. sa-114 IR 2009-10-29
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PR 25 B OE KGR L = AR L B RS
(NCCLS) #7514 i FF 11 24 B0l 56 Pi 2F R 3k £ S ]
Wbk 7 Ik 20 Pyl 44 PR B v B L3R 2,
K NCCLS #EFE A0 R 8k 647 25 b ik 50

F2 TOE U BRI I FT R 25 R 98 BT A 3 RO

Table 2 Antibiotics used in the susceptibility testing
of C. sakazakii

bR (] W/ g
HREL
R TIAR AMP 10
5 1% T4 bR MEZ 75
I T K OXA 1
e 75 B M 2K
DA ez IPM 10
ey R ) MEM 10
AN
KRER GEN 10
KR 2 AK 30
RBE: % KAN 30
DR TOB 10
RERK
ABR C 30
L 60 e o CFZ 30
. fame my KF 30
3k Fa ik 5 FEP 30
K 7t IR CFP 75
K e g CTX 30
D {UREN CRO 30
3k 70 At e CAZ 30
W T R 25
KW E cIp 5
WD R NOR 10
LS
uHE TE 30

1.2.2 HkEEH

W ORAFAE — 80°C IR IR UK A Hh 1Y S 55 T Bk JBCH
AT BHI W71, 37°C ol 35 5%, B R A B 7= W
RN AZAD T TSA Bifg |, (36 £1)CHi 5% 24 h Z o5
(k73
1.2.3 ARSI &

FH K DA 42 ol 3R 4 Fl — A B0 TR V% A 10 ml
BHI W&, A RBFE IR o, 54} 45°,200 1/min,
8 ~10 h T K 3. HJS H 0.85% H: £k K 7 B¢

BHI 3% , Bl 1 0. 5 McFarland ( 22 [ AR ) 1 76 %
W, BOHE Y TR E R 1.5 x 107 efu/ml
1.2.4  $&F 505

FH AR Ok B2 0.5 2[R R, BF %
2K IFE AR iR K AE MH 3518 -, 60° JiE
REARURIR 3 WK IR R IR IR L %, F T IR ALK
2R 5 1N < R B U S T Wi 2P S/ < 9 1| R
15 min P 05 52 25 K, Bl fil °F- 0 J5 AS FE 46 20, (36 =
1)CH5: 16 ~20 h,
1.2.5 25 RA

FH A 550 % RO 5t SF L4057 34 4%, 03 &
DARIIR A S 20 40 18 I 2B KO PR, 2 B2 H IR IR
SLUR E AR MEAL 2R D12 (NCCLS) 24 BB o ) 32 4 X
i B B UR fi T TR HEAT 45 R

2 #R
2.1 2tk gy

99 tk ve & it B i AT B AN L OBR A o R G
20 FhHTAE R PR 14 FiR BLAUER, 23 0 O 53K T A
WG B e B B KRB R PR R A RIRE
R ZATER AR KNG Sk AR ER | Sk 6 e
g kA E IRV R AR R IP R . S MR IR
[ 52 B A T 24 8, 23 501) by 3 I G Ak Sk R ey
(AR NN S L S WUV N NP U VBV A VSR PV o
S AR Sk A WE Wy | SN PE AR IO ER B RSk 18 il
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Table 3 Antibiotic susceptibility of C. sakazakii

[GES] gy THUR
PEE e I s TIE gy R
LT M 17 17 6 6 77 77
ESEYULYIN 0 0 0 0 100 100
2 I Y AR 100 100 0 0 0 0
W e 5 7 0 0 0 0 100 100
Sy B 0 0 0 0 100 100
PRKEE 0 0 0 0 100 100
[ Sy Ny 0 0 0 0 100 100
Rk % 0 0 0 0 100 100
ZATE R 0 0 0 0 100 100
AEE 0 0 0 0 100 100
S 60 1 ok 3 3 25 25 74 74
3 70 158 3 65 65 23 23 12 12
Sk 71 it i 0 0 0 0 100 100
3k 6 UK 5 0 0 0 0 100 100
3k FE 5 0 0 0 0 100 100
S 7 i A 0 0 1 1 99 99
Sk 64t BE 0 0 0 0 100 100
BRI 0 0 0 0 100 100
WRY A 0 0 0 0 100 100
I E 2 2 2 2 96 96
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A 17 Bk BT Bk U XA R £ E i 2
P, R 13 2 B X6 S I T RK N A R Sk 1
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1 S 0 P AT 2474, 1 ke i 0 T 24 e G K | U 3R 2R
S 0 v bk 22 T 24 1 L2 Ak 3% B M X S e T A Sk A
I W T Sk 0L Ik b 22 E A 2 1k R R R e A
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Table 4  Antibiotic-resistant of C. sakazakii

Tt 25 335 [DEZEZS 8
OXA 100
OXA-KF 61
OXA-AMP 4
OXA-AMP-KF 13
OXA-KF-CFZ 2
OXA-TE-KF 1
OXA-TE-KF-CFZ 1

2.3 B4 LBCTr 3L b oy B bR 0 U R 2

15 Bk A2 4l LTS J7 20 v 43 B 0k 1 S 2k
TG 25 S B, 15 MR X % e 7Y A | 220 PG AR ORT Sk
6188 Wy i 25 R 43 B35 5] 100% .60% F1 73.3% ,
AT B A FE A 3 R, R TR 0.07% | Sk f6 0 Wy
26.7% Sk {0 Wk ok 60% , XF H Al 16 Ff i 4k K 1
100% fRk . 245 49y 850 I AT R X T 8 0 S 1) S0 e %
R R NI 37 B ORI SR I X  R U
o E RO A A H AR 6 5] 30 em DL L

3 iTig

e B i BRIRE R AT TR ) Z INE R 2E 2 1 S LR
BB L R R A 28 d A B L R E L
Y ) A R BA A B Al L. R SRR A L
i 5 498 /N B 435 P 9 0 TR L E 55 9 9, I 1T e 51
P T RE 2L, & ™ Y JE 8 AE o AR T, AT R
Bk 20% ~50% " Ay [ S S b v R
M RLEE A 0 ~6 H R 2 L& H M T5 £ & % 20
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() e 2 i B BT R A TR 1 T 24 M AT K, 2 R R
HH 24 R 22 5500 AR X i 0 3K 7 e A 26 RURE, X 22 IR
FH P B A 0 VR B Pe A R (g b B R K&
BRI EE R R e A ) X v 2 B i AT TR AR
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2 A 2 14 DR

ARWFFER I T Fh sk 2 B0k K10 26 R 96 45
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LY R 10% , HLix 5 i 239 0 3k f 28 i i
PR 2 5 S FO0 I AR Sk FELIE 3 Sk 1 AR ATAE LR
FEREHUAE BT R A R AT 250 4 R 2 ]
PR AR RO T e B IR R T R T 0 A T e
ARG RE WS HAREE H Rk
F R T AT B A S B B T 2. S
[ I, Sk #6025 B0 A 2608 B AT — 58 B 03 1, DR ke
AT T 07 3 7 )

AR, T 40 A 0 £ A T 2 1 R
W HG SR 22 T 25 P O W 9 B R B, — B
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W7 b ] OE B T AR BB KRR EHH
L1 1)

S % 3k

[1] Famer] J., Asbury M A., Brenner D J., et al. Enterobacter
sakazakii: a new species of “Enterobacteriaceae” isolated from
clinical specimens [ J]. Int J System Bacteriol, 1980, 30
569-584.

[ 2] Icersen C,Mullane N,McCardell B,et al. Cronobacter gen. nov., a
new genus toaccommodate the biogroups of Enterobacter sakazakii,
and proposal of Cronobacter sakazakii gen. nov., comb. nov.,
Cronobacter malonaticus sp. nov. , Cronobacter turicensis sp. nov. ,
Cronobacter muytjensii sp. nov. , Cronobacter genomospecies 1, and
of three subspecies, Cronobacter —dublinensis subsp. nov. ,
Cronobacter dublinenisi sub sp. lausannensis sub sp. Nov. and
Cronobacter dublinenisi sub sp. lactaridi sub sp. Nov[J]. Intl J
System Evol Microbiol ,2008,58(6) ;1442-1447.

[ 3] emese, X0 7M. Bole i b i AL WA ok S e fe (1],
o [ A A 24 75,2004 ,16 (4) :550-555.

[4] B8, Ea@ BUsmAFEar g, b EpEYSRE,
2003,20(4) :418-420.

[ 5] Urmenyi A M, Franklin A W. A White-Franklin A Neonatal
death from pigmented coliform infection [ J ]. Lancet, 1961, 1.
313-315.

[ 6] B, B R, 5. B4 LR T4 ob B 0es g AT 147 43 2
BRI BT T]. TAWF5E,2006,36 (1) :63-65.

(7] Bfivde, Emimm, £, 5. =5 54 JLRC 7 Wk K 2 4 LK #
Fh B UG i A R O SRR B 2 i A LD ). I AR AR SR AR A
2008,18(11):2301-2302,2310.

[ 8] #hO54F, B3 WRHUERMA S LT oS H &
#j,2011,6(8) :158-159.

[9] Tmam. “ByMmE” HRERREBT]. P EKSE,2011,33
(22):36-37.



