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1 0 97
500pL
1.5 10000r/min Smin 200pL
10 15min 100001/ min
4 Smin PCR DNA
1.6 1.8.3 PCR 50 pL
“« 0 10 x PCR 1.5 mmol/L Mg™* 5 pl
2.5 pmol/L dNTP 3 plL, 8 puL
0 20 pmol  DNA 10 p 0.1 ~ 1pg 33U/l Taq
0 DNA 0.5 pL. 50 pI. PCR
“ o 1/2 Promega PCR
1.7 PCR 94°C 455 53°C 45s 72°C 45s
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2 339
37°C 18h Table 2 The origins and O-serogroups identifications
L8 PCR of 339 Escherichia coli isolates of piglet origin
1.8.1 PCR Resion No. of  No. of sero-  No. of non- No. of O-
4 isolates  groupable isolates groupable isolates  rough isolates

STa STb LT SLT-2¢ 4
166bp 283bp 314bp
386bp

1 PCR

Table 1 Nucleotide sequences of synthetic oligonucleotide primers

Size of amplified

Target gene Primer code Primer Sequence5’-3’

product/bp
TCTTTCCCCTCTTTTAGTCAG
STa STa-1 166
ACAGGCAGGAT-
STa-2 }
T&CARERAAG
STb STh-1 ~ CATCTACACAATC 283
STh-2  GCAGT-
SAG TCGACAATG
p o RN
LT-2  ATTGGGGG ATTATTCC
AGGAAGT-
Sli-2e-1 386
SLT-2e TATATTTCCGTAGG
Slt-2e-2
GTATTTCCCTCGAACCGTAA
1.8.2 DNA LB

Jiangsu 175 11 44 20
Jiangxi 71 44 15 18
Anhui 54 38 16 0
Guangdong 19 16 1 2
Shandong 9 8 0 1
Shanghai 3 2 | 0
Henan 2 2 0 0
Total 339 221 77 41
2.2
339
77 41 221
2 64
11 Oip Ot Oy Og3 Oy Oy
Oy Oy Oy Ogy Oy 129
Or Oir Oxn Oy O Oy 99
44.80%

2
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Table 3 Serogroups among 339 E. coli 339
isolates from diarrhea in piglets 97
O-serogroups No. of isolates Percentage/ %

Oy 27 12.22 28.61% 97/339 2 3

Oo1 18 8.14

Ox 16 7.24 22 8

O, 15 6.79

0 2 s 43 22.68% 8.25% F4 F6 F5 + F41

O 11 4.98

Ons 7 317 18 30 15

55 g ;;Z 18.56% 30.93% 15.46%

38 .

Ot 5 2.26 5 F18 F18 F5 F41

Ogo 5 2.26

Ox, 4 1.81 2 4 5

Oy 4 1.81

Oisr 4 1.81 2.4

(O 3 1.45

Og 2 0.90 339 8

O 1 0.45 B 2.36%

Other 74 33.48

Total 221 2.5

OR 41

NT 77 339 145

Lok 2 STa ST LT SLT-2e PCR
Other Opp Oi5 Oy Oy Oy Oy O3 O3 Oz O Oy Os; Osg O
Os5 O O Oz O13 Oiw Ong Oug Oz Oz Oy Opzp Ois9 One 141
isolate each Oy O15p O10 O35 Oy Oy Os Ogs Osg On Ogs Oop Oog STa 75 51.72%

Two isolates each O; O;5 Oip Ojs4 Oy Og O3 Three isolates
each .OR  O-rough NT not serogroupable. STb >4 37.24% 4

4 145

Table 4  Adhesin and toxin genes detected in 145 E. coli isolates from diarrhea in piglets

ST S STa STa STb STa STa STb Toxin- No. of
STb SLT-2e SLT-2e LT neg strains
F4 5 9 1 3 18
F5 1 7 1 9
F6 23 6 1 30
F18 3 1 1 5
F41 4 1 5
F6 + F41 2 1 3
F5 + F41 2 13 15
F5 + F6 1 1
F4 + F6 2 1 3
F4 + F5 + F4l 3 3
F5 + F18 + F41 2 2
F5 + F6 + F41 1 2 3
5P~ 35 10 3 48
Total 75 54 7 1 1 3 4 145

5P~ No adhesins of F4 F5 F6 FI18 and F41 were detected in these isolates.
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5 339 (0]
Table 5 The relationship between adhesin and o-serogroup detected in 339 E. coli
Adhesin No. of isolates O-serogroup
F4 18 1073 1492 51 91 111 161 381 1321 1471 NTI6
F5 9 322 91 421 Nr4 OR1
Y6 20 14993 642 932 1412 1281 431 571 681 751 8 1 1011
1071 NIr8 ORS
F18 5 931 1041 1161 1311 NT1
F41 5 012 91 41 1621
F5 + F41 15 16 1072 211 41 641 1471 1491 NT1 OR 1
F4 + F6 3 11 1011 1471
F5 + F6 1 91
F6 + F41 3 1071 1411 OR1
F5 + F6 + F41 3 1011 911 NT1
F5 + F18 + F41 2 1071 NT 1
F4 + F5 + F41 3 149 3
10719 2016 101 13 9312 1197 115 385 8 5 157 4 Other 68
5P~ 242
NT' 55 OR 33
Total 339
NT Not serogroupable OR  O-rough 5P~ No adhesins of F4 F5 F6 FI18 and F41 were detected in these isolates.
K88 K99
3
2 3
339 22.68% 8.25% FI18
0107 0101 020 093 Ol 1 0149
0119 09 038 089 064 032 O F18 Flgab Flgac
0 0, O, Fi8
020 045 064 0101 0138 0139 0141 0147 O149 0157 o2 5 F18 F18 FS F41
2
Ow 05 0; O O 0, ETEC 0
O O ETEC
O Ou O 0, Oy Ouy Oy ’ O O O O 14
LT STb 0; Oy O
Oy ETEC ETEC  F5 F6
ETEC O F41 STa STh '
ETEC
ETEC 0
ETEC Fimbrial adhesins
STa 75/145 STh 54/145 2
1 10 4
30.54%
317/1038
28.61% 97/339 PCR
F6 F4 F5
+ F41 ETEC
30.93% 18.56% 15.46%  F6
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Serogroups and Virulence Factors of Escherichia coli Associated with
Diarrhea in Piglets in Eastern China

CHEN Xiang GAO Song~ WANG Lei JIAO Xin-An LIU Xiu-Fan
Animal Infectious Diseases Laboratory — Ministry of Agriculture — Yangzhou University =~ Yangzhou 225009 China

Abstract The purpose of this study was to determine the present distribution of O-serogroups and virulence factors among
pathogenic Escherichia coli isolates collected from diarrheal piglets from 7 provinces in eastern China. 339 strains were
identified with Escherichia coli isolates in 10 biochemical reactions. Among 339 E. coli isolates serogroups of 221
strains were determined while 77 were unable to be classified as certain groups and 41 were self-agglutinated. These iso-
lates distributed in 64 serogroups and 44.80% 99/221 out of which belonging to 6 O-serogroups O,; Oy Oy Ogs
0,, and Oy . Several uncommon O serogroups were discovered in this study. 339 E. coli isolates were used for determi-
nation of F4 F5 F6 F18 and F41 by slide agglutination with monoclonal antibodies and 145 E. coli strains were exam-
ined for toxin STa STb LT and SLT-2e genes by means of multiple PCR assay. 97 strains 28.61% carried the fimbrial
adhesions 67 E. coli strains expressed one fimbriae and 30 strains expressed two or more fimbriae. Among 339 E . coli
isolates the positive percents for F6 F4 F5 + F41 were 30.93% 18.56% and 15.46% respectively. PCR analysis
showed that nearly seventy-two percent 75/145 of those isolated harboured the genes for enterotoxin STa and thirty-
seven percent 54 /145 possessed the genes for enterotoxin STh. The above adhesions and heat-stable enterotoxins
seemed to be the common virulence factors in tested isolates.
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