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Contamination of Citrobacter spp. in food and sales environment samples
and the antibiotics resistance profile of the isolates
QIN Liyun', JIANG Ruiping', GAO Weili', LYU Guoping’, LYU Xinchao', SU Xin'
(1. Key Laboratory for Unidentificial Bacteria Research of Hebei Province, Shijiazhuang Center
for Disease Control and Prevention, Hebei Shijiazhuang 050011, China;
2. Hebei University of Chinese Medicine, Hebei Shijiazhuang 050000, China)

Abstract; Objective To investigate the contamination of Citrobacter spp. in food and sales environment samples in
Shijiazhuang City discovery the antibiotics resistance profile of the Citrobacter spp. isolates, and provide scientific basis for
the prevention of foodborne diseases caused by the bacterium and clinical treatment. Methods Four kinds of food samples
including animal meat, poultry meat, aquatic products and cooked food and sales environment samples were collected from
four urban counties and four suburban counties in Shijiazhuang. Citrobacter spp. were isolated and then the antibiotics
resistance analysis of the isolates were performed. All the strains were identified by matrix-assisted laser desorption
ionization time of flight mass spectrometry ( MALDI-TOF MS) system and VITEK 2 Compact system. Antibiotics
susceptibility was performed by broth microdilution method. Results Among the 320 samples, 62 samples were Citrobacter

spp. positive (19.4% , 62/320), and 72 Citrobacter spp. strains were isolated. The contamination rate of Citrobacter
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spp. were 28.2% (33/117) in animal meat, 21.3% (10/47) in pouliry meat, 18.2% (8/44) in aquatic products,

15.7% (8/51) in cooked food and 4.9% (3/61) in sales environment samples. There were significant differences in the

contamination rate of Citrobacter spp. in food samples and sales environment samples (X*=10.08, P<0.01), but the

differences among four kinds of food samples were not significant (X>=4.01, P>0.05). The antibiotic resistance of the

strains were serious. Most of the Citrobacter spp. strains were resistant to cefazolin (93.1%, 67/72), and cefoxitin

(81.9%, 59/72). All of the Citrobacter spp. strains were not sensitive to meropenem. There were seven Citrobacter

spp- produced extended-spectrum B- lactamase ( ESBLs), and most of the Citrobacter spp. strains were found to be

multiple drug resistance (MDR) (91.7%, 66/72). Conclusion The contamination of Citrobacter spp. in food samples

was quite severe and most of the Citrobacter spp. isolates were antibiotic resistant and MDR. Citrobacter spp. had a

potential food poisoning risk and it should be paid great attention.

Key words: Citrobacter spp. ; food; sales environment; contamination; antibiotics resistance; foodborne disease
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P IR B T A BUR L WS R
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PRAY B B AT R A b 5 s Y R B AR T
24 IR B Ry g 9 R Y B B DL 2 i 2 — L
HNA HRE , NFI AR 23 B 9 o 55 b M0 4% R AT B P R
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Figure 2 Quantity and contamination rate of Citrobacter spp. in four kinds of food and environment samples
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2.1.3  HRERR AT B 2% A6 A0 28 30 A 17 O

TR AR B R AT TR Y 62 1 FF ) 3 4
B 72 Bk W, A I IR M) B BR AT B ( Citrobacter
freundii) A5 [ B2 T B ( Citrobacter braakii ) F
1 K M % B2 KT B ( Citrobacter youngae )3 Fl il 5] |
FORLL gl TR B R AT T B 2, b B R T T R Y

63.9% (46/72) , H W & i IS M ¥ W AT | b
31.9% (23/72) , ¥ IR #) & R ¥ T & 4.2%
(3/72) ,3 Flr 7Y 550 ¥ A% BR AT T 7 45 JEFF b o 19 4
g MY UEFERB B REZ, WE L1, 62 17
BHPERE 5 b B 2 RE S 8 ) — 0y R RS 2
o 45 R TR 1 1 L

1 T2 R AT TR SR I EG 0 A% R TR A S A R L SR [ Bk (%) ]

Table 1  Total constituent ratio and types of 72 Citrobacter spp. in samples

Kt 795 SR H BR S EER tER IR 7= AE 7875
35 IS MR BRAT T4 46 (63.9) 22 (47.8) 9 (19.6) 7(15.2) 5(10.9) 3(6.5)
A7 LG 5 2 1 23 (31.9) 11 (47.8) 4(17.4) 2(8.7) 5(21.7) 1(4.3)
o EG M Mk R AT BT 3(4.2) 3 (100.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
it 72 (100.0) 36 (50.0) 13 (18.1) 9(12.5) 10 (13.9) 4(5.6)

2.2 MR AT I 43 B MR DA Rt 25 1%
2.2.1  HIBRER AT TR O B AR 0 it 2 25
R IR R, T2 R M A R AT T A B R R T
R By 26 FheE U 25 4 2 B AS W) RR RE A it 24
MGt 25 R BB = A Sk AR (93, 1%,
67/72) .k ¥ T (81.9%, 59/72) . 4 3} &
(54.2% ,39/72) ZEWEWR (50. 0% ,36/72) , Fir A &
BRI 56 2 BE w4 28 B AR A R R AT
SrERRT R AT B RRXT 5 BB AR R T 24 R i

F50% UL bR R A B KT A ES Bk A )
X4 FbuE F 25 Rk FH] 50% DL L BE
BN R R EF T R m TAEFR AES
K= Bk, Z R A S EE L (X =9.35,
P<0.05) , 2B 4 85 0k X M 55 e T 24 0% | T AR
BRVEBR KT SER, ZRARITFEX
(X*=11.95,P<0.01) , %} H A Ft 4= & 04 1if 24 R 22
BTG ¥ E X (P>0.05) , A [F) KI5 A 4% 72+
TR0 B BRI TS 245 25 S 0Lk 2,

2 ORISR B R AT R 7 5 R Y T 25 5% (9% )

Table 2 Antibiotics resistance result of the Citrobacter spp. isolates

bk # A F RS B R A TR R IR b 43 B b RS BB IRBE 43 2 ik
SR VE AR 44.4 (16/36) 30.8 (4/13) 55.6 (5/9) 50.0 (5/10) 0.0 (0/4)
FEVE /AR 2.8 (1/36) 7.7 (1/13) 0.0 (0/9) 30.0 (3/10) 0.0 (0/4)
Uz 52.8 (19/36) 53.8 (7/13) 44.4 (4/9) 60.0 (6/10) 75.0 (3/4)
AER 16.7 (6/36) 23.1(3/13) 11.1(1/9) 20.0 (2/10) 0.0 (0/4)
5275 v 22.2(8/36) 38.5 (5/13) 33.3(3/9) 30.0 (3/10) 75.0 (3/4)
3 e Ak 91.7 (33/36) 92.3 (12/13) 88.9 (8/9) 100.0 (10/10) 100.0 (4/4)
Sk 1t 5 fi 8.3 (3/36) 7.7 (1/13) 11.1 (1/9) 20.0 (2/10) 0.0 (0/4)
3 76 fil g 0.0 (0/36) 7.7 (1/13) 11.1(1/9) 10.0 (1/10) 0.0 (0/4)
LATET 86.1 (31/36) 69.2 (9/13) 77.8 (7/9) 80.0 (8/10) 100. 0 (4/4)
RRER 11.1 (4/36) 0.0 (0/13) 0.0 (0/9) 0.0 (0/10) 0.0 (0/4)
Ve 15 1 0.0 (0/36) 0.0 (0/13) 0.0 (0/9) 20.0 (2/10) 0.0 (0/4)
ZRUETR 50.0 (18/36) 30.8 (4/13) 44.4 (4/9) 70.0 (7/10) 75.0 (3/4)
it frle S W e 19.4 (7/36) 15.4 (2/13) 22.2(2/9) 30.0 (3/10) 75.0 (3/4)
EINTR 11.1 (4/36) 15.4 (2/13) 11.1 (1/9) 20.0 (2/10) 25.0 (1/4)
] S 7 bk / T r 44 T 61.1(22/36) 76.9 (10/13) 66.7 (6/9) 70.0 (7/10) 0.0 (0/4)
ZHEE E 0.0 (0/36) 15.4 (2/13) 11.1 (1/9) 20.0 (2/10) 0.0 (0/4)
ZAEE B 0.0 (0/36) 7.7 (1/13) 11.1(1/9) 20.0 (2/10) 0.0 (0/4)
KGR 0.0 (0/36) 7.7 (1/13) 0.0 (0/9) 10.0 (1/10) 0.0 (0/4)
Fap ok B 0.0 (0/36) 7.7 (1/13) 11.1(1/9) 0.0 (0/10) 0.0 (0/4)
E=yiiike) 0.0 (0/36) 7.7 (1/13) 11.1 (1/9) 10.0 (1/10) 0.0 (0/4)
Sk 71 it i 2.8 (1/36) 7.7 (1/13) 11.1 (1/9) 0.0 (0/10) 0.0 (0/4)
EX ) 0.0 (0/36) 0.0 (0/13) 0.0 (0/9) 0.0 (0/10) 0.0 (0/4)
LU B 8.3 (3/36) 15.4 (2/13) 33.3 (3/9) 0.0 (0/10) 25.0 (1/4)
PR S 19.4 (7/36) 15.4 (2/13) 22.2(2/9) 20.0 (2/10) 25.0 (1/4)
RTIREER 2.8 (1/36) 7.7 (1/13) 11.1(1/9) 0.0 (0/10) 25.0 (1/4)
g % 22.2 (8/36) 15.4 (2/13) 44.4 (4/9) 20.0 (2/10) 0.0 (0/4)

2.2.2 MUERRIT I 73 BHR ™ ESBLs B AR 4S
72 BRABRAT > BE R 7 Bk 7™ ESBLs Bk, (5

9. 7% BB B Rk Fe i, i 20.0% (2/10) , Bk
BN B (11.1%,4/36) FIE BN (7. 7%,
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1/13) 3 PR R LR 22 S o e i 2 8 L (X = 0. 87,
P>0.05) , 7K™ &b R 55 70 B Bk 4 R K 7 ESBLs
BRI 3,

3 MIBRMAT B 2> BBk ESBLs B AR 1R B
Table 3 ESBLs product strains rate of the Citrobacter

spp. isolates

i 28 5] TR 7= ESBLs B ¥R %L i b/ %
EER 36 4 11.1
EER 13 1 7.7
K= i 9 0 0.0
Sty 10 2 20.0
WhE 4 0 0.0
Hit 72 7 9.7

2.2.3  MUBRFRAT A 43 B 0k 22 T 25 1% B0

MR R AT B T 245 25 5% 7, T 245335 Hh 66 A R
ZHE it ) (MDR ), 2 & fif 25 ¥k & & 5 91.7%
(66/72) ,F7= 4 60 Flit 25 1% AU, 5 Ffr >fe YA i v A
GIRAT I Z H i 25 AR R R Z R RS %E
X (X*=4.74,P>0.05) , i 2535 W3 4,

3 itig

A AT B8 I 1 R B FF B8 B 1 — B3 T2 AR AE
TR LT BWMAKSSYIIE T, 8 T &%
TR, AL R BT F7 B AR, 2 5 B AT 5 E i R
W E AN 55 W) 5 3 O™ R BRI TS A
B R A AR OR = i 95 R A A
B EAMAG R AT T 75 e 0 5 R 1 2 Rk 1k I T
O C A 5 B RE N A R 3 e M R R AT B
TGP L R S S B LR IE TS A E AN
W AT 30 57 Hiu M A R AT TR S R vh B R i 3 R TS
AR AR 1O 2 K S 9 4 R % W 96 57 b M R R
AN, g ERFEEILEKE, A
T it 3 i o B Az Y r R AR T BT B0
SRR 1 5 Tt AT % 51k G v R BE
JoREGTAR 20 R Rk R AT B JE R Sk Ak e B
R PG B RS 25 % B E T I R A 56 W A1 1 R
AT PR — N FREE RN DK Mg R
FF B 51 19 1 35 A 28 /N B, AR BIF 5% 6 B K
T Y UG 58 i 1 £ S L B IR B AT T M R
FF B 5 YR 0 R A 9 X6 43 B R AT T T 25 0 T
DAY A5 5102 b 04 T g B0 H0 T i 2 R e SRy T B R 9
il B % 51 B R DL R FE T I PR A R 24 4
Bl

AT R, B B L B R R R R M
FRAT B B A R (19, 4% ) & T 78 &k ke %0 i 1
B HL R TR R AR AR M R R R A R R
(6.27%) ; 1 & £F & b A 4% TR FF B 1Y K 1R R
(22.8%) ¥ T TASSEW 2517 4 38 9 %f 3k H £ &

BLKG PR G B 52397 149 165 46 P 1 5 o 4 % iR T
A % (9%) , 7 F IBENYASSINE 251" 4 36
(R0 3 M K R AT B AR R (18.7% ), IR H, &
SR A [ — Oy RE AR 2 ol A% R AT TR B 1
Bl BT UL A7 57 i DX R R AT T T e B ol
A1 W v w0 T A KU AR K, I A A P
GG R E M,

ZEIL R A F TR A D RIK P R A R
R SRR, I HL7E A B P 5 v i — S R ik
AR AR A RN R, R T M A R AT A, B R AR
PR il R0 20 0 P K7 R N T A R R
5 3% B\ MO R AT B (075 0% s RR TR 7 51 Ve A
8 A T MR RRAT B, 46 R R 15, 7% , 3R 16 3
AT A R A 5 BR Y R 7 AR M A R T B R TS
e T RE S AR AU BN o B = A R A PR A
5, DI A S0 1T R o 2 o S A R SR R
T i e R B BA T Y AR WA B Lk 28 T Y R
BIEMER KL,

AW EEH HE Fl MAC 158 7 85 F 4, 3 DL
A e FLBE O R D B R AT R e KON, T HE 3 5R
FE AT UG 20 TR R A 7 R A A, Rk — R, T
W M A5 R AT A J R R 1 7 B A Al T A 0
S s AR B W R R T TR A0 2B AR AIE | R4 T AE HE F
M b AT 3 FE A R AE 3 FF 7E Pk BT 58 1 75 B 4
T T T AR RN o M AR T R A R T T B RS
W, WG T By B MR AT B IR T 3 % |

AR B LA TG M R AT R A 22, o B
BRI RR I 63. 9% , 3% 5 4 M e % IR IE 1Y 97 Bk
15 TR AT BRI PR 23 A op 99 G A A% R AT B8 7 70. 1%
B3, UL, JOIR = B S T G R I8 2 I K B 9
FC ) Rk R AT B R A B . A Sk R 9B IR
) 45 R FF BRT A — 28 5 B bk i TR AR A O R RN
EIRCNE NN R G I 3 0 NS (| NI
SEUURIE T 9k FC Mk MR AT B LA 4N i A M
i A FE IR 8 K I — bk I I A % R AT T 4K
BT 1THEHAZENANBSWAENET G,
PRI, A Ak R AT B8 A S — A 1 SO B, L e E
(eI SR T e (O i T

SCHRARE , & IRV BOW B i 2y bk, R R 2 E
Tt 245 Bk AN W7 B A T A TRt A2 B BB 25 0 b
Jeth H R 2127 AR K 2 A R BN, 72 bR %
TR T B8 40 15 B Xt T A 0 14 26 b FH T 181 24 9 2 1
HP AN ) R R A S 245 L 52 T 24 250 A e ) R Sk L2
SLAELIEAR (93.1% ) K APE T (81.9%) , Hk &2 M
ZE DU IR 2K (54.2%) , M i TR 25 A9 25 08 1R
(50.0% ) , %t 2 2 K5 v fuc Rk Wit 25 5% 0. 0% , 7]
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Table 4  Antibiotics resistance profile of the Citrobacter spp. isolates from different samples

WHOR I A EH Tiif 24511 AR A AL/ %

AMP-AMS-CFZ-CFX-AMC 1 2.8
AMP-CFZ-CFX-AMC-STR
AMP-CFZ-CFX-NAL-AMC
AMP-CFZ-CTX-CFX-ESBL
AMP-TET-CFZ-CFX-AMC
AMP-TET-CFZ-CFX-NAL-AMC
AMP-TET-CFZ-CFX-NAL-AMC-STR
AMP-TET-CHL-SXT-CFZ-CFX-GEN-NAL-Sul-CIP-AMC-LEV-DOX
AMP-TET-CHL-SXT-CFZ-CFX-GEN-NAL-Sul-CIP-LEV-KAN-STR
AMP-TET-CHL-SXT-CFZ-CFX-Sul-AMC
AMP-TET-CHL-SXT-CFZ-CTX-CFX-GEN-NAL-Sul-CIP-AMC-ESBL-FEP-DOX
AMP-TET-SXT-CFZ-CFX-NAL
AMP-TET-SXT-CFZ-CTX-CFX-AMC-ESBL

EER 27  CFZ
CFZ-CFX
CFZ-CFX-AMC
CFZ-CFX-NAL
CFZ-CFX-NAL-AMC
CFZ-CFX-NAL-AMC-STR
TET-CFZ-CFX-AMC-DOX
TET-CFZ-CFX-DOX
TET-CFZ-CFX-NAL
TET-CFZ-CFX-NAL-DOX-STR
TET-CHL-CFZ-CFX-Sul-AMC-DOX
TET-CHL-SXT-CFZ-CFX-GEN-NAL-Sul-CIP-AMC-LEV-STR
TET-NAL-DOX-STR
TET-SXT-CFZ-CFX-Sul-AMC

AMP-AMS-TET-CHL-SXT-CFZ-CFX-Sul-AMC-DOX-STR
AMP-CFZ-AMC

AMP-TET-CHL-SXT-CFZ-CTX-CAZ-CFX-NAL-Sul-CIP-CT-PB-MIN-AMI-AZM-FEP-LEV-DOX-KAN-STR
CFZ-CFX-AMC
EER 11 CFZ-NAL
TET-CFZ-CFX-NAL-AMC
TET-CFZ-CFX-NAL-CIP-AMC-LEV
TET-CHL-SXT-CFZ-CFX-AMC
TET-SXT-CFZ-AMC-CT
TET-SXT-CFZ-CFX-AMC

_
NN NN ND N NN NP RN N RN®NNN AN NR NN NN NN,

~

AMP-CFZ-CFX-AMC
AMP-CFZ-CFX-NAL-CIP-AMC-LEV
AMP-TET-CHL-SXT-CFZ-CFX-NAL-Sul-LEV-DOX-STR
AMP-TET-SXT-CFZ-CFX-NAL-AMC

IKFE 9  AMP-TET-SXT-CFZ-CFX-Sul-AMC-STR
CFZ-AMC
CFZ-CFX-AMC
CFZ-CTX-CAZ-CFX-NAL-Sul-CT-PB-AMI-AZM-FEP-KAN-STR
TET-CHL-SXT-CFZ-CFX-NAL-AMC-LEV-DOX-STR

—_ e = e = = e e
T

AMP-AMS-CFZ-CFX-AMC-CT-PB
AMP-AMS-TET-CHL-SXT-CFZ-CTX-CAZ-IMI-NAL-Sul-CIP-AMC-ESBL-CT-PB-MIN-AZM-DOX-STR
AMP-AMS-TET-CHL-SXT-CFZ-CTX-CFX-Sul-AMC-ESBL
AMP-CFZ-CFX-NAL-AMC

Ny 9  AMP-CFZ-IMI-NAL-AMC
CFZ-CFX-AMC
TET-CFZ-CFX-NAL
TET-CFZ-CFX-NAL-DOX
TET-SXT-CFZ-CFX-NAL-Sul-CIP-AMC-STR

R N J S G
S O O O O O O O O

CFZ-CFX

TET-SXT-CFZ-CFX-NAL-Sul
TET-SXT-CFZ-CFX-NAL-Sul-CIP-LEV-KAN
TET-SXT-CFZ-CFX-NAL-Sul-DOX

(SRS N
W W

2
1
2
1
2
1
1
1
1
1
1
1
2
1
1
1
3
1
1
1
2
1
1
1
1
1
1
1
AMP-CFZ-CFX-AMC-ESBL 1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1

O O O OO0 O O O O O O O QO|= = = o= = = =] N NN NN NN RN N ) 0|00 0 0000 N 0 000 W0 00N 000 000NN O

o]
W




i T 5 BRI T A BT T 9 R O R T 2 6 O A —— R =, 4

—137—

ENIRY TG R 2 25, 72 ¥R B bk 7 ™
ESBLs %k, 15 9. 7%, /L HF W EE R MBAE 3 KM
STEHRINAE A NS Btk ik £ . ESBLs il 58 K i
B- N TBE R I 25 W 1 B- PN T g 3 I (1 L K36, J
B BT R AR 2 F RN Y I HL S SO Bk
B L FEl 250, AR5 R 2 H 25K 5 L sk
91. 7% , 377 A= 54 R 24535 B | it 24 3% ik — 20 4 55
HARREME ,A 1 HRIETASRNEEA 21 &
Tiif 245 TR ok HE R IO X6F L A T R ) T 245 L R AT R
A BIBFIE

DL B RS R WY Ak R AT TR AE £ R B e s
YL BRI, 43 B bR 5 v T 2 N 2 S 25k H OF
A T RE AL R 5| B R R R AR R
b, — 2 4k S 0 58 G 2 A e TR 2 R T 24 1 W AF
G, R T b B 5 0 AR R R A S A KR
b DX AT AR 0 TR 24 R 1, 0T 31 R T R e AT
FH R A I PR FH 245, AR 8 2 A 1) 5 5 97 40 — B4
e R R B e B, 5RO R AR AR ST 4 R
VR B I % B YERE T .

S 2% 3k

[ 1] NADAT, BABA H, KAWAMURA K, et al. A small outbreak of
third generation cephem-resistant Citrobacter freundii infection on
a surgical ward [ J]. Japanese Journal of Infectious Diseases,
2004, 57(4) .181-182.

[2] KIM P W, HARRIS A D, ROGHMANN M C, et al
Epidemiological risk factors for isolation of ceftriaxone-resistant
versus-susceptible Citrobacter freundii in hospitalized patients
[J]. Antimicrobial Agents and Chemotherapy, 2003, 47 (9)
2882-2887.

[ 3] GIAMMANCO G M, ALEO A, GUIDA I, et al. Molecular
epidemiological survey of Citrobacter freundii misidentified as
Cronobacter spp. ( Enterobacter sakazakii ) and Enterobacter
hormaechei isolated from powdered infant milk formula [ J].
Foodborne Pathogens and Disease, 2011,8(4) :517-525.

[ 4] SO, WHm, 5K/ I0, 4. Mohnarin 2008 4F BE 4l i . I #1 B
RN 25 W0 [ ], P BB R AR, 2010, 35(7) : 556-
560, S1-S4.

[ 5] PARKY J,YU]JK,LEE S,et al. Prevalence and diversity of qnr
alleles in AmpC-producing Enterobacter cloacae, Enterobacter
aerogenes, Citrobacter freundii and Serratia marcescens; a
multicentre study from Korea [ J ]. Journal of Antimicrobial
Chemotherapy, 2007,60(4) :868-871.

[ 6] SCHMIDT H, MONTAG M, BOCKEMUHL J, et al. Shiga-like
toxin Il -related cytotoxins in Citrobacter freundii strains from
humans and beef samples[ J]. Infection and Immunity, 1993,61
(2) :534-543.

[ 7] (CDC) CFDC. Gastrointestinal illness associated with imported
Brie cheese-District of Columbia [ J]. MMWR Morbidity and

[10]

[11]

[12]

[14]

[15]

[16]

[17]

[18]

[21]

[22]

[23]

[24]

Mortality Weekly Report, 1983,32(41) . 533.

PARDIA S N, VERMA 1 C, DEB M, et al. An outbreak of
diarrheadue to Citrobacter freundii in a neonatal special care
nursery[ J ]. The Indian Journal of Pediatrics, 1980,47 (1)
81-84.

THURM V, GERICKE B.

Identification of infant food as a

vehicle in a nosocomial outbreak of Citrobacter freundii:
Epidemiological subtyping by allozyme, whole-cell protein and
antibiotic resistance[ J]. Journal of Applied Bacteriology, 1994,
76(6) ; 553-558.

FeARHE. — IR oY MG R AT S R E T EE )]
T AE KB 2% & ,2005,15(3) :375.

BLYEAE R, KA, A 1R IR O MM A R AT T TR Y
YR RE[T]. BT EE 28 15,2005, 11(6) % 3.

WAR, — PRI o7 MG AT SR M EIE TS (1], B
BE 2R ,2006,13(4) . 645.

2RIk, XU, 90 KA, 45 V5 5 N 25 6 o 3 £ W K R AT
BB T]. T E AR 562238, 1996,6(1) :49-50.
D7 SR L. B AL RE R TS ) Ay s o TCOM R R AT
[J]. AR PE B 454 2% ,1999,8(9) : 1403.

RS0, B H B A, AL AR R TS 2% A IR O A0 ik R
FI 0 52 4 BF 00 2 8 BT 20 [ 0] P AR AL e 24 2% 7, 2002,
20(6) ; 357-359.

TEKAR, M8, LR, B 5 B R e rh i n A f 1 #F
B 75 YR 43 BT [ C 1/ /4% Yo 55 b7 45 35 i F 52 5 1 4 A
W, E S P E MRS, 2011,

TASSEW H,ABDISSA A,BEYENE G, et al. Microbial flora and
food borne pathogens on minced meat and their susceptibility to
antimicrobial agents[ J]. Ethiopian Journal of Health Sciences,
2010,20(3) ; 137-143.

IBENYASSINE K,MHAND R A, KARAMOKO Y et al. Bacterial
pathogens recovered from vegetables irrigated by wastewater in
Morocco[ J]. Journal of Environmental Health,2007,69 ( 10) :
47-51.

AR E R WL 97 RRA MK MR AT A I IR 3 A B it 245 4 43 AT
[J]. P E DA 2% ,2013,23(4) : 958-959, 962.
GUERRANT R L,DICKENS M D, WENZEL R P et al. Toxigenic
bacterial diarthea: nursery outbreak involving multiple bacterial
strains [J]. The Journal of Pediatrics, 1976,89(6) :885-891.
XU 2, BRI HINIAE . 7k o 55005 1k 1) 31 ERG A A R AT T 1 7
[J]. B9 WM, 2015,30(2) : 92-96.

SAKKEJHA H,BYRNE L, LAWSON A J, et al. An update on
the microbiology and epidemiology of enteropathogenic Escherichia
coli England 2010-2012[ J]. Journal of Medical Microbiology,
2013,62(pt 10) ;1531-1534.

CROXEN M A,LAW R J,SCHOLZ R et al. Recent advances in
understanding enteric pathogenic Escherichia coli[ J]. Clinical
Microbiology Reviews, 2013,26(4) :822-880.

BROLUND A, HEGGMAN S, EDQUIST P J, et al. The
DiversiLab system versus pulsed-field gel electrophoresis:
Characterisation of extended spectrum [-lactamase producing
Journal of

Escherichia coli and Klebsiella pneumoniae [ ] ].

Microbiological Methods, 2010, 83(2) : 224-230.



