
Atypical Escherichia coli strains producing Shiga 
toxin 2 subtype e and their ability to cause 
edema disease
Ivana Koláčková1, Zdenka Vacková1, Nicol Straková1, Kristýna Kořená1,  
Renáta Karpíšková1, Jonas Vaňhara2,3, Daniel Sperling3

1 Veterinary Research Institute, Czech Republic,  2 University of Veterinary an Pharmaceutical Science Czech Republic,   
3 Ceva Santé Animale, France

Introduction
Escherichia coli strains harbouring the stx2e gene, 
belonging to serogroups O138, O139, O141 or 
O147 and expressing adhesins F18, are described 
as typical ethiological agens of Edema disease (ED). 
On pig farms, stx2e positive E.coli strains, belonging to 
different O-antigens and F18 negative, are detected. 
This study aimed to characterize atypical ED causing 
strains based on the determination of serogroup, 
adherence factors, haemolysis on blood agar and 
their ability to produce Shiga toxin 2 in vitro using 
a Vero cells assay.

Results
In total, 20 strains associated with ED were 
determined as atypical. In five strains, five different 
serogroups were detected, whereas in 15 strains 
serogroup was not specified by agglutination 
method. Adhesins F18 were not detected. High 
cytotoxic effect (IC50 > 64000) was confirmed in vitro 
in 25% of these strains, while 25% of the strains were 
not effective.
Strains assigned as typical ethiological agens of ED, 
belonged mainly to O139 (16/18) and were equipped 
with fimbrial adhesins F18. In all these strains, the 
production of Shiga toxin was confirmed at least in 
the dilution of 1:1000. IC50 > 64000 was detected in 
4 strains (22%).

Material and method
The serogroup was determined using agglutination 
method (Salajka et al., 1992).
The presence of stx2e gene and adhesins F4, F5, F6, 
F18, F41 was tested by PCR (Alexa et al., 2000; Zhang 
et al., 2007).
Vero cell assay was carried out as published 
previously (Mary, Dalrymple, 1980). The dilution 
range 1:100 – 1:64000 was used, with CyQUANT Cell 
Proliferation Assays (Thermo Fisher Scientific Inc., UK 
for quantification of cell proliferation. The effective 
dilution (IC50) was designated as the dilution that 
reduced 50% of Vero cells proliferation.

Conclusions
The results of our study confirmed that even atypical 
E.coli strains carrying the stx2e gene may be involved 
in Edema disease. The Shiga toxin confirmation is 
the crucial diagnostic step. All other characteristics 
are rather complementary.

Table 1. Characteristics of stx2e positive Escherichia coli tested 
as typical (A) and atypical (B) ethiological agens of Edema 
disease.

(A)

Serogroup Hemolysis Adhesins No. of isolates

O138 + - 1

O139 + F18 13

O139 + - 2

O141 + F18 1

O147 + F18 1

(B)

Serogroup Hemolysis Adhesins No. of isolates

O2 - - 1

9 - - 1

O35 + - 1

O116 + - 1

O142 + - 1

O? + - 5

O? + F4 1

O? - - 9

O? – serogroup was not specified

Figure 1. Effect of typical and atypical strains causing Edema 
disease on Vero cell assay
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