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A molecular epidemiological investigation on piglets diarrhea
induced by ETEC in Shaanxi Province
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Abstract: [Objective] A molecular epidemiological investigation on piglets diarrhea induced by Entero-
toxigenic E. coli was performed in Shaanxi Province. [Method] Isolation and identification of E. coli were
performed from stool samples of 1— 50-day-old piglet diarrhea collected from 7 pig farms in Northern
Shaanxi Province Area ( Zizhou, Ganquan), Southern Area ( Hanzhong, Chenggu) and Guanzhong Area
(Yangling,Xi’an, Huxian). The standard strains E. coli containing a known toxin were detected by using
the ordinary and multi-PCR to verify the feasibility of testing; The enterotoxin(STa,STb,LT) and adhe-
sion(K88,K99,987P,F41)were detected respectively by multiplex PCR from Escherichia coli of formerlly
isolates. [Result] The separation and identification of 104 E. coli showed that harbored enterotoxin had a
total of 45,STa,STh,LT,and STa+ LT number of gene-positive strains were 28,5,8 and 4 respectively.
Adhesion that harbored in Escherichia coli had a total of 31,including K88, K99, 987P and K88+ 987P,
whose positive strains were 4,22,2 and 3 strains respectively. A total of 14 samples having expressions of

toxin and adhesin were detected in all samples at the same time. Only STa enterotoxin and K99 adhesin in
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the southern region of Shaanxi Province were detected. In northern Shaanxi Province, the toxin types ap-

peared. The harbored toxins in 1—7-day-old piglets were mainly K99 and STa; Various toxin genes of the

20— 30-day-old in detection were detected. [Conclusion) The main enterotoxin and adhesion of ETEC indu-

cing piglets diarrhea in Shaanxi Province were STa and K99. The distribution of virulence factors was

closely related to the region and the day age of piglets.
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Table 1

ETEC adhesins amplification primer sequences and amplified fragment sizes

B A A e S /bp YK/ bp Bk /°C

# hll A o
Adhesin . Primer Product Annealing
Prlmer sequence

type length length temperature
K88 5'-GATGAAAAAGACTCTGATTGCA-3' 22 841 52.5
5-GATTGCTACGTTCAGCGGAGCG-3' 22 61.9
987P 5'-GTTACTGCCAGTCTATGCCAAGTG-3' 24 163 60. 4
5'-TCGGTGTACCTGCTGAACGAATAG-3’ 24 60. 4
Fi1 5'-GATGAAAAAGACTCTGATTGCA-3' 22 632 52.5
5'-TCTGAGGTCATCCCAATTGTGG-3' 22 58.1
K99 5'-CTGAAAAAAACACTGCTAGCTATT-3' 24 543 53.6
5'-CATATAAGTGACTAAGAAGGATGC-3' 24 55.3

2 ETECHESZEVESIUFIRTERENKE
Table 2 ETEC Enterotoxins amplification primer sequences and amplified fragment sizes

W v 2 a S BEE /bp T BE /bp B/ C

2 314775 : : o
Adhesin . Primer Product Annealing
Primer sequence

type length length temperature
LT 5'-CGGCGTTACTATCCTCTCTA-3' 20 314 55. 4
B 5'-ATTGGGGGTTTTATTATTCC-3' 20 49. 2
ST 5'-TCTTTCCCCTCTTTTAGTCAG-3' 21 166 53.9
P 5'-ACAGGCAGGATTACAACAAAG-3' 21 53.9
STh 5'-TGCCTATGCATCTACACAATC-3' 21 983 53.9
5'-GCAGTGAGAAATGGACAATG-3' 20 53.4
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Fig.1 Comparison of separate multi adhesion primer
PCR to standard strain of E. coil
M. DNA Marker DL2000;1—4., C83903(K88),C83921(F41),
(C83912(987P),C83917(K99) ,single primer;
5—8.(C83903(K88),(C83921(F41),(C83912(987P),

(C83917(K99) ,multiple primer
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Fig. 2 Comparison of separate multi entero-toxin
primer PCR to standard strain of E. coli
M. DNA Marker DL2000;1—2. C83903(STa),C83903(STh),
single primer;4—>5. C83917(STh),C83917(LT) ,single primer;
3,6.C83903(STa,STb),C83917(STh, L T) ,multiple primer
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HAE SR 8. 8900) s RIAFHME R LA 31 #k. 5 &
®3 BAAABRAESBERSENRNER

Table 3 Toxin test results in Escherichia coli isolates from Shaanxi Province I

Hb X 8 # Enterotoxin Zilft % Adhesin

Region STa STb LT STa+LT K88 K99 987P F41 K88+987P
T Zizhou 3 5 8 1 0 10 0 0 1
W Hanzhong 2 0 0 0 0 2 0 0 0
[ Chengeu 7 0 0 0 0 3 0 0 0
F1 2 Huxian 6 0 0 0 4 3 2 0 0
P4z Xi’an 4 0 0 0 0 2 0 0 1
H R Ganquan 2 0 0 1 0 0 0 0
# ¥ Yangling 4 0 0 2 0 2 0 0 0
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Fig. 3 Relationship between day age of diarrhea piglets and toxin type
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Table 4 Relationship between intestinal toxins and adhesins in ETEC 73
== = 3 L/
R any STa STbh LT STa+ LT AR
Virulence factor Enterotoxin not detected
K88 1 0 0 0
K99 4 5 1 0 12
987P 0 0 0 0 2
F41 0 0 0 0 0
K88+987P 1 0 0 2 0
R B 2R A A -
Adhesins not detected 22 0 ‘ 2 12
SR ST Wil PCR ik HA MR . AW 58k %
> )
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