
Verotoxin-producing Escherichia coli (VTEC)
strains may cause severe diseases in humans, such
as hemorrhagic colitis and hemolytic uremic
syndrome 1. These microorganisms can enter food
during the processing of meat and dairy products
if hygienic conditions are inadequate. Human
infections from these pathogens are often caused
by direct contact with domestic and wild animals
or by consumption of contaminated foodstuffs like
meat and unpasteurized milk 2,3. Infected animals
may be risk for humans so it is necessary to
determine the VTEC strains particularly in healthy

animals. Therefore, rapid and reliable laboratory
tests are needed to facilitate early diagnosis of
these strains. VTEC strains produce mainly two
types of verotoxin (VT1 and VT2). For detection of
these toxins, cell culture cytotoxicity assays 4,
DNA hybridization 5,6, ELISA 7-9 and PCR 4,10 may
be used. ELISA is known to be simple to perform,
easy to interpret and highly sensitive to detect
toxin types of VTEC strains. The results of Duopath
Verotoxin (DV) are easy to interpret and the
methodology is simple. Although its assay was
originally designed for use with food products, it
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SSuummmmaarryy

In this study, the verotoxin types of 73 E. coli strains, 58 animal origin and 15 human origin, were examined by
Vero cell culture technique. Typing was performed using Duopath verotoxin GLISA test tool. Of them 67 (91.8%)
strains were typed; 31 (42.5%) were VT1, 20 (27.4%) were VT2 and 16 (21.9%) were VT1+VT2. 1 animal origin
and 5 human origin totally 6 (8.2%) strains could not be typed. It was seen that this technique used in determining
the verotoxin types of human and food origin E. coli strains of can also be used as practical test in determining the
verotoxin types of animal origin E. coli strains.
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ÖÖzzeett

Bu çalPşmada Vero hücre kültürü tekniği ile verotoksijenik olduğu bilinen hayvan kaynaklP 58, insan kaynaklP
15, toplam 73 E. coli suşunun Verotoksin tipleri (VT1, VT2) araştPrPldP. Tiplendirme Duopath verotoksin GLISA test
kiti kullanPlarak yapPldP. Bu suşlarPn 31’i (%42.5) VT1, 20’si (%27.4) VT2, 16’sP (%21.9) VT1+VT2 olmak üzere 67
tanesi (%91.8) tiplendirildi. İnsan kaynaklP 1, hayvan kaynaklP 5, toplam 6 suş (%8.2) tiplendirilemedi. İnsan ve
gPda kaynaklP E. coli suşlarPnPn verotoksin tiplerinin belirlenmesinde kullanPlan bu tekniğin, hayvan orijinli
verotoksin tiplerinin belirlenmesinde de pratik bir test olarak kullanabileceği görüldü.

Anahtar sözcükler: Verotoksijenik Escherichia coli, ELISA, Hayvan, İnsan
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has a great potential for clinical applications as
well. Test results are easy to interpret, and the
methodology is simple enough for the laboratory
personnel at all levels to perform the test 11. The
aim of this study was to detect VT1 and VT2 toxin
types of E. coli strains found to be VTEC in Vero
cells isolated from animal and human by using DV
GLISA.

MATERIAL and METHODS

In this study, of the 378 E. coli strains isolated
from animals and human in a previously carried
out study 12, 73 E. coli strains (58 animal and 15
human origin) determined to be verotoxic by Vero
cell assay 13 were used as main material in order to
determine the verotoxin types (VT1 and VT2). 

Reference E. coli Strain: Verotoxigenic E. coli
H30 known to be verotoxigenic was used as
reference strain. 

Detection of verotoxin types (VT1 and VT2):
The test was performed according to manufacturers’
instruction manual. Briefly, VTEC strains were
streaked onto Cefixime Tellurite-Sorbitol
MacConkey (CT-SMAC, Oxoid CM0981) agar and
plates incubated at 37°C for overnight. One
representative colony selected from this medium
was inoculated into 1 ml of Casemino Acids-yeast
extract broth (CA-YE broth with Carbadox, Merck
1.00060.0100) and incubated at 37°C for 6 h.
Then, 180 µl of broth culture was taken into
eppendorf tube and 20 µl polymyxin B (Merck
1.09875.0001) sulfate solution was added. The
mixture was incubated at 37°C for 10 min. Then,
160 µl of this mixture was transferred into test
panel and incubated at room temperature for 20
min. When the red line forming on the test panel
was only present at control zone, verotoxin was
negative. When seen at VT1 region, verotoxin 1
was positive. Observation of red line forming at
VT2 region indicates the positivity verotoxin 2.
When red lines formed at both locations, vero-
toxin 1 and verotoxin 2 were evaluated as positive.

RESULTS

73 of 378 E. coli strains isolated from animal
and human were found to be verotoxigenic. Of
these strains, 58 were animal origin and 15 were

human origin. In total, from 67 of 73 VTEC strains,
31 for VT1, 20 for VT2 and 16 for VT1+VT2 were
typed and 6 were untyped. The distribution of VT1
and VT2 toxin types of 73 VTEC strains, by origin,
are given in Table 1.

DISCUSSION

Cell culture, PCR, DNA hybridization and ELISA
have been used for determination of verotoxin
types in VTEC strains. Although sensitivities of
these methods differ from each other, ELISA has
widely been used for detecting and typing of VTEC
strains in culture and feces 4,6,7,10.

Significant numbers of studies were performed
for determination of verotoxin types of E. coli
strains from animal origins. In a study on healthy
animals, it was reported that VTEC strains found to
be positive were 4% VT1, 20% VT2, 14%
VT1+VT2 in cattle; 9% VT1, 20% VT2, 10%
VT1+VT2 in calves 4. Similar results were reported
in a study from Argentina Tandil food and dairy
cattle 14. In an another study on healthy cattle and
sheep for verotoxin typing by ELISA, 8 of 52 VTEC
from cattle origin were found to be VT1, 17 for
VT2, 32 for VT1+VT2; 7 of 11 sheep isolates also
found to be VT1, 1 for VT2 and 2 for VT1+VT2 9.
Rey et al.15 reported that 110 of 253 VTEC isolated
from sheep were found to be positive for Stx1, 10
for Stx2 and 133 for Stx1+Stx2 by PCR.
Samadpour et al.16 detected 5 of 21 VTEC strains
of sheep origin for VT1, 10 for VT1+VT2; 4 of 33
VTEC isolated from chicken were also detected for
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Origin
Number

of
isolates

Toxin types
Typed Untyped

VT1 VT2 VT1+VT2

Cattle

Calves

Sheep

Lamb

Gull

Human

Total (%)

4

10

15

24

5

15

73

2

2

8

14

3

2

31 (42.5)

2

1

4

5

-

8

20 (27.4)

-

6

2

4

-

4

16 (21.9)

4

9

14

23

3

14

67 (91.8)

0

1

1

1

2

1

6 (8.2)

Table 1. The distribution of VT1 and VT2 toxin types of VTEC
strains by their origins

Tablo 1. Orijinlerine göre VTEC suşlarının VT1 ve VT2 toksin
tiplerinin dağılımı



VT2. In a similar study, 52 of 94 E. coli strains
isolated from chicken and turkey were determined
Stx genes by PCR and 41 of these strains were
typed to be for Stx1, 3 for Stx2 17. In a study
performed on wild poultry, all of 13 VTEC strains
isolated from gull were detected for VT1+ VT2 by
phage type 4 3.

The types of VTEC strains isolated from human
have been revealed by several researchers. Park et
al.11 reported that 45 of 49 E. coli O157 strains
were found to be Stx2 and 10 of 12 non O157
isolates were VT1 determined by DV. Researchers
indicated that the sensitivity of this method is very
high (100%) and may be used as a test for
detecting of VTEC in a short period of time. In a
similar study, 43 of 126 VTEC strains were found
to be positive for VT1, 45 for VT2 and 38 for both
VT1 and VT2 18. Stephan and Untermann 1 also
reported that 3 of 14 VTEC strains isolated from
human fecal samples were found to be VT1, 2 for
VT2 and 2 for VT1+VT2.

In our study, VT1 toxin type was found to be
dominant in VTEC strains isolated from animals,
while VT2 toxin type was found to be dominant
among isolates from human sources. These results
are similar to those of stated reports 1,9,11,15,17,18. The
findings of the present study indicated that both
VT1 and VT2 toxin types could be detected at a
high percent (91.8%) analyzed by DV. Since these
toxins have been detected in E. coli strains
isolated from samples of individuals with disease,
the presence of these toxins in E. coli strains from
healthy animals and humans must be investigated
in detail.

This study showed that DV test kit, widely
used for detecting verotoxin types of E. coli
strains isolated from humans and food, is also
useful for the verotoxin types of E. coli strains
isolated from animals. It was concluded that the
reason that some of the strains (8.2%) were
determined by Vero cell culture analyses but
could not be typed by DV GLISA test kit, might
be due to the difference toxin types (VT2v).
Furthermore, in this study, VTEC strains which
were determined by Vero cell culture analyses
but could not be typed by DV technique will be
reanalyzed by PCR.
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