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Pathotype and virulence genes of diarrheogenic Escherichia coli isolated from pig farms
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Abstract; Objective To investigate the distribution of virulence genes and pathotypes of diarrheogenic Escherichia coli

(DEC) from pig farms, providing reference data for prevention and control of foodborne diseases caused by the bacteria from

the pork production industry. Methods The virulence genes of Escherichia coli (E. coli) , isolated from 12 pig farms, were

detected by multiplex real-time quantitative polymerase chain reaction (PCR). Results Among 985 E. coli isolated from
pig farms, DEC accounted for 28.83% (284/985), including 225 enteroaggregative E. coli (EAEC, 22.84% , 225/985) ,
14 enterotoxigenic E. coli ( ETEC, 1.42%, 14/985), 12 enteropathogenic E. coli ( EPEC, 1.22%, 12/985), 10
enterohemorrhagic E. coli (EHEC, 1.02%, 10/985), 9 enteroinvasive E. coli ( EIEC, 0.91%, 9/985), 13 hybrid
EHEC-ETEC (1.32%, 13/985), and 1 hybrid EPEC-ETEC (0. 10%, 1/985). Among all those strains, one from the nose

swab of a breeder had the same EHEC-ETEC virulence genotype as those positive samples detected in pig nose swab and

feces. It was also found that the contamination rate of DEC in early fattening stage was significantly higher than that in late

fattening stage (X =1. 10, P<0.05). Conclusion The contamination rate of DEC in pig farms was high. It is suggested that

we should strengthen the detection of pathogenic bacteria in pig farms, prevent and control the DEC contamination from the

source of breeding in pigs, and reduce the occurrence of foodborne diseases and zoonoses.
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Table 1 Information and quantity of samples
isolated from Escherichia coli

WHEE HE

e ok S R &1t
e B 173 185 358
IR BT 140 153 293
*
Je T B A E;f% i j Z
W A HL TG 73 75 148
W G5 4% RE 41 45 36
B S5 I BT A W+ 16 16 32
B HEOE K 19 25 44
ik 2 3 7 10
ait 470 515 985
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OES RN
1.3 Gil*abr

F Minitab #F47 %4 4b #E 5K FH X* K 56 He 48 5
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Wk 2 N 3 s 5 B L ET I 4r B Y 470 &
K7W, DEC & Ee 36. 60% (172/470) , Hovh
EAEC ¥ H 127 &, (5 F 27. 02% (127/470) , 53 5143
B ARG ZEME 43 Bk R 33 bR A HL T 23 B
W RE 17 MR B HECTE K 7 BE IRDRE 3 Bk R
Y4 bk, FE R B 2 ERON astd ; EPEC %8 5E
118k, 5 HE 2.34% (11/470) b 10 #0211 LA
K eae-escV ,1 ¥R N eae-escV-astA, 7y )0 B H ¥ 3%
7 PR A REEE 2 bk ST 1 Bk R HEOS
K1 RESEIEC & 9 #, 5 HE 1.91% (9/470) , %/
FEIA B 48R ipaH , 53 00 5 85 A M S AT 1 Bk
608 8 #k;EHEC % EH 7 ¥k, 5 1 1. 49% (7/470) ,
B S SE IR0 st , 4350 0 B8 A MG S50 6 bR I
B F 1 Bk ETEC % & 6 &k, i b 1.28%
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EPEC-ETEC 258 I TH 1 Bk, 8 J) FE K AU escV-eae-
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Table 2 Detection of virulence genes and distribution of pathogenic types of DEC from pig farms

A B B 1 5L R A ¥ B L AT 1 E L5 &t
EAEC astA 27.02 (127/470) 19.03 (98/515) 22.84 (225/985)
EIEC ipal 1.91 (9/470) 0.00 (0/515) 0.91 (9/985)
EPEC eae-escV 2.13 (10/470) 0.00 (0/515) 1.02 (10/985)
eae-escV-astA 0.21 (1/470) 0.19 (1/515) 0.20 (2/985)
EHEC stx2 1.49 (7/470) 0.39 (2/515) 0.91 (9/985)
stx2-astA 0.00 (0/470) 0.19 (1/515) 0.10 (1/985)
stp 0. 64 (3/470) 1.17 (6/515) 0.91 (9/985)
TR I 0.21 (1/470) 0.00 (0/515) 0.10 (1/985)
li-stp 0.21 (1/470) 0.19 (1/515) 0.20 (2/985)
li-stp-asiA 0.21 (1/470) 0.19 (1/515) 0.20 (2/985)
li-stp-six2 1.28 (6/470) 0.00 (0/515) 0.61 (6/985)
EHEC-ETEC li-stx2 0. 64 (3/470) 0.00 (0/515) 0.30 (3/985)
sta2-stp 0.43 (2/470) 0.39 (2/515) 0.41 (4/985)
EPEC-ETEC escV-eae-sip 0.21 (1/470) 0.00 (0/515) 0.10 (1/985)
&t 36. 60 (172/470) 21.75 (112/515) 28.83 (284/985)
£3 EHIEHTE RS IR DEC Zops BRI 516 (BF)
Table 3 Origin and distribution of DEC in early and late fattaning stage in pig farm
LR WaEE EEWME RS LE medisk EEME BT FMITAEME  RETARKT W
EAEC 38 24 2 12 82 63 0 0 4
EIEC 0 0 0 0 8 1 0 0 0
EPEC 0 2 0 1 1 0 0 0
EHEC 0 0 0 2 6 2 0 0 0
ETEC 0 0 0 0 12 2 0 0 0
EPEC-ETEC 0 0 0 0 1 0 0 0 0
EHEC-ETEC 1 1 0 1 2 7 0 1 0
it 39 27 2 16 118 76 0 1 4
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KL E S astA, 53 5 43 B A FEFE 080 39 #k % S
T30 Bk A b 1S BR M A RRBE T BR 0 A HE
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EH 8 KR, I 1.55% (8/515) , Hih 6 Bk it
K] 7 Ky stp, 1 K lt-stp , 1 ] lt-stp-astA , o
BA M2 EHEC % & 3 Bk, Ik 0.58%
(3/515) , Hirp 2 #k 5 J1 3L IR R sea2 , 1 KB S1
KLy stx2-astA |, 53 ) 43 85 F 36 &5 HEBOTS K 2 Bk,
WE B F 1 Mk EPEC K 1 Bk, 5 B 0.19%
(1/515) , /0B B 3518, 7 J1 A AN eae-escV-
astA; 535 EHEC-ETEC 2222 %! DEC B 2 #%, /i tb
0.39% (2/515) , 5% J1 FL I B X sew2-stp , 53 5 H
ST A LB,

2.3 ¥ DEC BU% R4 Hr

B NEAT 5 W R4 985 MR KM IR A B (3 2
M 3), Hh DEC /5 1 28. 83% (284/985) , EAEC
Ky 225 Bk, i 1 22.84% (225/985) , 7% Sy K AU
2 J& astA; ETEC % 5% 14 #%, & I 1.42%
(14/985) , 3% J7 3 H B4 51 Sl stp (9 KR) | lt-stp-astA
(2 8k) le-stp (2 BR) (e (1 BR) , Horb 0 i B 8 FE 18
12 Bk 3% B4 2 Bk EPEC %@ 12 8k, 5 It
1.22% (12/985) ,10 ¥k J1 2 Bl eae-escV, 2 Bk
K eae-escV-astA; EHEC %5 1 10 ¥k, & 1. 02%
(10/985) , Hirfr 9 k3 Sy SE KB sex2, 1 BRM sta2-
astA; EIEC SE5E 8 9 Bk, b 0.91% (9/985) , % /)
FEH A 2R ipaH , F B ARG ST 1 MR
FMH 8 Bk B4 EHEC-ETEC Z& 22 %1 13 #k, 5 It
1.32%(13/985) , & f L H LA 3 Ff, Hopoo #koh
lt-stp-stx2 4 ¥R A stx2-stp 3 Bk K lt-stx2 ; EPEC-ETEC
Z3T A/ Hé,ﬁjj%ﬂﬂﬂ escV-eae-stp , Gt o M
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W E.BE TRERE TR SR RGP A SR EAT H 605 R R AR A 0L, T ik 3l A
RREERBEN RETRERBEHFRE, AiE AEEZREATRAIRARAL 4 E(R)HRTEARE 758
AZRN ABH FHIYBRKRER BE NS4 ERLRUARMERSEHE LR BRATE 2 B0 535 5 476
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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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