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ABSTRACT 
 
Background and Objectives: Intestinal pathotypes of Escherichia coli belong to the companion animals may poses po-
tential risk to public health following zoonotic transmission. Therefore, this study was proposed to determine the virulence 
genes associated to diarrheagenic E. coli strains isolated from healthy pet dogs and their owners in the southeast of Iran, 
Kerman province.
Materials and Methods: Totally 168 E. coli isolates were collected from 49 healthy household dogs and their owners. Sev-
enty isolates were obtained from non-pet owners as control group. Presence or absence of the virulence genes including eae, 
stx1, stx2, st1, lt1, ipaH, cnf1 and cnf2 were screened by conventional polymerase chain reaction (PCR) and dissemination 
pattern of the genes were studied among the various hosts. 
Results: PCR examinations showed that the most frequent virulence gene was ipaH (6.1%) in dogs followed by eae in dog 
owners (6.1%) and in controls (8.6%). The most frequent pathotypes in dogs, their owners and controls were EIEC (6.1%), 
EHEC (4.08%) and EPEC (8.5%), respectively. In one of studied houses, both of dog and its owner harbored E. coli strains 
with same virulence profile (stx1/eae) and pathotype (EHEC).   
Conclusion: These results collectively indicate that healthy household dogs probably are the mild reservoir of potential 
virulent E. coli strains with possible active transmission to their contact owner. However, even non-pet owners seemed to be 
a notable source of intestinal pathotypes, especially EPEC, for their environment. Transmission of E. coli pathotypes may 
occurs by direct contact with the reservoirs or ingestion of contaminated food. These pathotypes are potentially virulent and 
creates public health hazards. Further studies are needed for better understanding of dissemination mechanisms of E. coli 
pathotypes among humans and their pets.
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INTRODUCTION

 Zoonotic enteropathogens comprise diverse range 
of microorganisms that could be transmitted to hu-
mans by consumption of meat or dairy products, by 
direct contact with companion and farm animals (or 
their feces) or by consumption of food or water con-
taminated with animal feces. In the United States, 
researchers estimated that 14% of enteric infections 
with 7 groups of zoonotic enteropathogens were at-
tributable to direct contact with animals (1). Dogs 
have a significant situation in public health because 
they are among the most common household animals 
and may be the reservoir of many bacterial agents 
(2). Close contact between household dogs and their 
owners may involuntarily represent the transmission 
risk of zoonotic entropathogens for humans.

Escherichia coli strains are routinely isolated 
from feces of human and warm-blooded animal 
species such as farmed and companion animals (3). 
Therefore these hosts may be the potential source of 
pathogenic E. coli strains which often can express 
the virulence factors for colonization and invasion. 
Intra-intestinal pathogenic strains of E. coli are clas-
sified into the six main pathotypes including Shiga 
toxin-producing E. coli (STEC), enteropathogenic E. 
coli (EPEC), enteroaggregative E. coli (EAEC), en-
terotoxigenic E. coli (ETEC), enteroinvasive E. coli 
(EIEC) and diffusely adherent E. coli (DAEC) as de-
scribed below (4).

Enterotoxigenic E. coli have isolated from human, 
lambs, calves and dogs, causing profuse diarrhea in 
neonatal animals and cholera-like disease in humans. 
ETECs can be colonized through the factors such as 
F5, F6, F17 and F41 and produce enterotoxins includ-
ing LTI, LTII, STa and STb. Most of ETECs stains 
isolated from diarrhoeic dogs produce the STa (5). 

Shiga toxin-producing E. coli pathotype have re-
ported from human patients with hemolytic uremic 
syndrome (HUS) and hemorrhagic colitis (HC), 
healthy ruminants, canine and wildlife (6). General-
ly, STECs carry either or both of stx1 and stx2 which 
are responsible for production of Shiga toxins. Some 
STEC strains may cause the A/E (attaching and ef-
facing) lesions because of LEE (locus of enterocyte 
effacement) in their genome, suggesting a subset of 
STEC pathotype called enterohemorrhagic E. coli 
(EHEC). The strains which cause A/E lesions with-
out Shiga toxin production are referred to entero-
pathogenic E. coli (EPEC) pathotype. This pathotype 

is the most identified bacterial agent of persistent di-
arrhea in children (7).

Enteroaggregative E. coli (EAEC) adhere to intes-
tinal mucosa using AAF (aggregative adherence fim-
briae), creates a thick biofilm and secret enterotoxins 
and cytotoxins (8). Enteroinvasive E. coli (EIEC) 
invade to the epithelial cells of colon and spread via 
cell-to-cell immigration (9). Diffusely adherent E. 
coli (DAEC) produce F1845, binds to decay-acceler-
ating factor (DAF) on the small intestine enterocytes 
and interfere with microvillia growth (10). Necro-
toxigenic E. coli (NTEC) which produce cytotoxic 
necrotizing factor (CNF) induce the intestinal and 
extra-intestinal infections in both humans and an-
imals (11). The most common diseases caused by 
EAEC, EIEC and DAEC are travelers diarrhea (in 
adults), shigellosis (in all age groups of human) and 
persistent watery diarrhea (in children), respectively 
(12). 

Vega-Manriquez et al. (2020) recently reported 
several E. coli pathotypes (ETEC, STEC and EHEC) 
from healthy dogs, in contrast with diarrheic animals 
that showed only EPEC (13). Therefore zoonotic di-
arrheagenic pathotypes of E. coli usually have no 
effect on healthy dogs. These findings present the 
high risk of zoonotic transmission of E. coli patho-
types through environmental contamination by 
asymptomatic dogs. To the best of our knowledge, 
several studies have been conducted on the enteric 
and extra-intestinal E. coli strains of pet dogs and 
their owners. In order to innovation, in this study 
we aimed to detect diarrheagenic pathotypes of E. 
coli in household dogs and their owners in compare 
with non–pet owner (control) group. Results of this 
project can be useful for awareness of the epidemio-
logical situation of healthy household dogs as shed-
ders of virulent E. coli strains. These data can help 
to assign preventive and control strategies targeted at 
transmission pathways. 

 
MATERIALS AND METHODS

 Fecal sampling. Totally, 168 rectal swabs were 
obtained from pet dogs (n=49), their owners (n=49) 
and the persons without pet (n=70) as controls. In-
formed consent was obtained from pet owners and 
control group (Ethical code: IR.KMU.REC.1397.03). 
Information about each dog including their name, 
address, age, sex, breed, breeding type, health histo-
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ry, medical history and antibiotic consumption were 
collected (Table 1). All sampled animals and humans 
were apparently healthy. Over the past month, not all 
humans have had any infections or antibiotics. The 
non-pet owners were selected from the students who 
did not keep the pet and did not deal with the animal 
at work. There was no similarity in association with 
age and gender between pet owners and non-pet own-
ers groups and selection was completely random; we 
just considered the facts that these people did not own 
pet and the sex and age factors in people was not con-
sidered during sampling. The sampling process was 
performed in 2015 to 2017. Finally, the swabs were 
placed in Amies medium (Merck, Germany) and re-
ferred to veterinary microbiology laboratory within 
12 hours.

E. coli isolation. Two suspected E. coli colonies 
were selected for biochemical confirmation and stan-
dard isolation procedure was done (14); for confirma-

tion, each suspected colony was examined by IMViC 
(Indole, Methyl red, Voges-Proskauer and Citrate) 
and TSI (triple sugar iron agar) tests. Confirmed E. 
coli isolates (Indole-positive, Methyl red-positive, 
Voges-Proskauer-negative, Citrate-negative and acid/
acid in TSI) were saved for next steps; the confirmed 
isolates were cultured in Luria-Bertani broth (Mer-
ck, Germany) and incubated at 37°C, overnight. Then 
sterile glycerol was added to achieve 25% concentra-
tion, and they were vortexed and immediately saved 
at -80ºC for next steps (15). 

Molecular detection of pathotypes. One con-
firmed isolates was randomly selected from each 
sample for molecular detection of pathotypes. DNA 
extraction was done by boiling method. In brief, a 
single colony from overnight and pure culture of each 
sample on LB agar was selected and suspended in 350 
µl distilled and sterile water and boiled for 10 min in 
98-100ºC. Then, the bacterial suspensions were cen-

Table 1. No. of E. coli isolates from dogs in different gender, age, breed and diet groups.

Variable

Gender

Age
(years)

Breed

Diet

Antibiotic therapy 
over the past month
Total

Different groups
in each variable
Female
Male
<1
1-2
2-3
3-4
4-5
5-6
6-7
7-8
Terrier
German Shepherd
Shih Tzu
Boxer
Poodle
Dobermann
Spitz
Yorkshire Terrier
Mixed-breed dogs
Homemade raw food
Homemade cooked food
Commercial cooked food
Yes
No
All E. coli isolates

No. of E. coli isolates 
in each group (%)
33 (67.3%)
16 (32.7%)
10 (20.4%)
9 (18.3%)
10 (20.4%)
7 (14.2%)
8 (16.3%)
1 (2.1%)
1 (2.1%)
3 (6.2%)
15 (30.6%)
13 (26.5%)
5 (10.3%)
4 (8.1%)
4 (8.1%)
2 (4.1%)
2 (4.1%)
2 (4.1%)
2 (4.1%)
7 (14.3%)
33 (67.3%)
9 (18.4%)
4 (8.1%)
45 (91.9%)
49 isolates

95% confidence 
interval (CI)
54.2%-80.4%
19.5%-45.7%
9.1%-31.6%
7.5%-29.2%
9.1%-31.6%
4.4%-24%
5.9%-26.6%
0%-10.8%
0%-10.8%
0%-12.8%
2.02%-12.12%
14.1%-38.8%
0%-34.99%
0%-15.8%
0%-15.8%
0%-9.6%
0%-9.6%
0%-9.6%
0%-9.6%
4.4%-24%
54.2%-80.4%
7.5%-29.2%
0%-15.8%
84.1%-99.5%
2.24%-9.07%
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trifuged at 10,000 × g for 5 min, and the supernatants 
(approximately 200 µl) were used as DNA templates 
(16, 17). Then, eight virulence genes including eae, 
stx1, stx2, st1, lt1, ipaH, cnf1 and cnf2 were screened 
by conventional polymerase chain reaction (PCR) for 
pathotyping. The primers of eae, stx1 and stx2 were 
used in a triplex PCR to detect EPECs (eae-positives), 
STECs (stx1 and/or stx2-positives) and EHECs (pos-
itives for eae and one or both of stx1 and stx2 genes). 
The primers of st1 and lt1 were employed in a duplex 
PCR to detect ETECs (Table 2) (18, 19). The virulence 
genes ipaH (EIECs), cnf1 and cnf2 (NTECs) were de-
tected via simplex PCR technique (Table 2) (19, 20). 
The referernce strains including 28°C (cnf1+), 1404 
(cnf2+), ETEC H10407 (st+ and lt+), Sakai (stx1+, stx2+ 
and eae+) and 85b (ipaH+) were utilized as the positive 
controls. PCR products were visualized in an electro-
phoresis process (85V for 45 min) on an 1.5% agarose 
gel, staining via FluoroVue (SMOBio, Taiwan) and 
imaging by a GelDoc 1000 (Vilber Lourmat, France).

Statistical analysis. All data were entered into the 
Excel (Microsoft 2016) and SPSS (SPSS 24; IBM) 
programs as binomial information (presence or ab-
sence of virulence genes in each isolate) to calculate 
the prevalence percentages as descriptive statistical 
analysis of the data. Finally, confidence intervals and 
significant differences between statistical rates were 
calculated via Chi-squared test (95% confidence level 
and P value <0.05).

RESULTS

   One hundred and sixty eight E. coli isolates were 
obtained from same number of various hosts. Of 
them 18 (5 healthy dogs, 4 dog owners and 9 con-
trols) possessed at least one of the examined viru-
lence genes (Tables 3-5 and Fig. 1). eae was the most 
common virulence gene which were found in 10 iso-
lates including one healthy dog, three owners and six 
controls (Table 3). The eae gene was present alone in 
six isolates. It co-existed with stx1 in three isolates 
and cnf1 in one isolate (Table 5). The genes ipaH and 
stx1 were just observed in dogs (n=4) and their own-
ers (n=3) whereas lt1, stx2 and cnf1 genes were found 
only in three controls (Table 3). ST encoding gene 
was identified just in one dog isolate. Four isolates 
possessed multiple-virulence-gene pattern including 
stx1/eae (n=3) and eae/cnf1 (n=1). 

Table 2. Prim
er sequences for screening of pathotypes in PC
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 condition
30 cycles: 94°C

 (30 s), 50°C
 (30 s), 72°C

 (30 s)

30 cycles: 94°C
 (30 s), 50°C

 (30 s), 72°C
 (30 s)

30 cycles: 94°C
 (30 s), 50°C

 (30 s), 72°C
 (30 s)

40 cycles: 95°C
 (45 s), 50°C

 (1 m
in), 72°C

 (1 m
in)

40 cycles: 95ºC
 (45 s), 50°C

 (1 m
in), 72°C

 (1 m
in)

40 cycles: 95°C
 (45 s), 50°C

 (1 m
in), 72°C

 (1 m
in)

30 cycles: 94°C
 (1 m

in), 54°C
 (30 s), 72°C

 (1 m
in)

30 cycles: 94°C
 (1 m

in), 55°C
 (1 m

in), 72°C
 (1 m

in)

Product size (bp)
388

807

507

190

450

600

1111

1240

R
eference

(18)

(19)

(19)

(20)

Pathotype
STEC

/EPEC
/EH

EC

ETEC

EIEC

N
TEC

bp: base pair, STEC
: Shiga toxin-producing E. coli, EPEC

: enteropathogenic E. coli, EH
EC

: enterohem
orrhagic E. coli, ETEC

: enterotoxigenic E. coli, EIEC
: enteroinvasive E. coli, 

N
TEC

: necrotoxigenic E. coli
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Table 3. Prevalence of virulence genes among E. coli isolates from healthy household dogs, their owners and controls

Virulence gene
eae
ipaH
stx1
lt1
stx2
st1
cnf1

Healthy dogs
1/49 (2.04%)
3/49 (6.1%)
1/49 (2.04%)
-
-
1/49 (2.04%)
-

Owners
3/49 (6.1%)
1/49 (2.04%)
2/49 (4.08%)
-
-
-
-

Controls
6/70 (8.5%)
-
-
2/70 (2.8%)
1/70 (1.4%)
-
1/70 (1.4%)

Total 
10/168 (5.9%)
4/168 (2.3%)
3/168 (1.7%)
2/168 (1.1%)
1/168 (0.5%)
1/168 (0.5%)
1/168 (0.5%)

Table 4. Prevalence of pathotypes among E. coli isolates from healthy household dogs, their owners and controls

Pathotype
EPEC
EIEC
EHEC
ETEC
STEC

Healthy dogs
-
3/49 (6.1%)
1/49 (2.04%)
1/49 (2.04%)
-

Owners
1/49 (2.04%)
1/49 (2.04%)
2/49 (4.08%)
-
-

Controls
6/70 (8.5%)
-
-
2/70 (2.8%)
1/70 (1.4%)

Total 
7/168 (4.1%)
4/168 (2.3%)
3/168 (1.7%)
3/168 (1.7%)
1/168 (0.5%)

STEC, Shiga toxin-producing E. coli; EPEC, enteropathogenic E. coli; EHEC, enterohemorrhagic E. coli; ETEC, enterotoxi-
genic E. coli; EIEC, enteroinvasive E. coli; NTEC, necrotoxigenic E. coli

Table 5. Comparative assessment of dog-owner pair samples and controls which at least one of them is positive for virulence 
genes
Order
1

2

3

4

5

6

7

8
9
10
11
12
13
14
15
16

Sample code
15 D
15 O
16 D
16 O
31 D
31 O
36 D
36 O
37 D
37 O
8 D
8 O
14 D
14 O
44 C
10 C
43 C
45 C
63 C
55 C
66 C
18 C
21 C

Host
Dog
Owner
Dog
Owner
Dog
Owner
Dog
Owner
Dog
Owner
Dog
Owner
Dog
Owner
Control
Control
Control
Control
Control
Control
Control
Control
Control

Virulence gene profile
stx1/eae
stx1/eae
st1
-
-
eae
ipaH
-
ipaH
stx1/eae
-
ipaH
ipaH
-
eae/cnf1
eae
eae
eae
eae
eae
stx2
lt1
lt1

Pathotype
EHEC
EHEC
ETEC
-
-
EPEC
EIEC
-
EIEC
EHEC
-
EIEC
EIEC
-
EPEC
EPEC
EPEC
EPEC
EPEC
EPEC
STEC
ETEC
ETEC

D, Dog; C, control; O, owner; STEC, Shiga toxin-producing E. coli; EPEC, enteropathogenic E. coli; EHEC, enterohemor-
rhagic E. coli; ETEC, enterotoxigenic E. coli; EIEC, enteroinvasive E. coli; NTEC, necrotoxigenic E. coli
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Fig. 1. PCR products on electrophoresed agarose gel (1.5%) for screening of virulence genes among E. coli isolates. A, M, 
marker (100 bp); lane 1, stx1/stx2/eae (positive-control); lane 2, stx1/eae; lane 3, stx2; lane 4, eae; lane 5, negative-control. B, 
M, marker (50 bp); lane 1, negative-control; lane 2, st1/lt1 (positive-control); lane 3, lt1; lane 4, st1; lane 5, negative-sample. 
C, M, marker (100 bp); lane 1, ipaH (positive-control); lane 2, negative-control; lane 3, negative-sample; lane 4, ipaH. D, M, 
marker (100 bp); lane 1, cnf2 (positive-control); lane 2, cnf1 (positive-control); lane 3-4, negative-sample; lane 5, cnf1; lane 
6, negative-control.

   Based on virulence gene profiles, five pathotypes 
including EPEC (4.1%), EIEC (2.3%), EHEC (1.7%), 
ETEC (1.7%) and STEC (0.5%) were detected among 
all isolates. EIEC in healthy household dogs (6.1%), 
EHEC in their owners (4.08%) and EPEC in controls 
(8.5%) were the most frequent pathotypes in each 
host (Table 4). In the present work, virulence genes 
were identified in seven pet dogs, which three of 
them were found to carry at least one of the examined 
virulence genes that were not detected in their own-
ers. The reverse situation occurred in two household 
dogs that only family members were positive for vir-
ulence genes while their pet dog was negative. In one 
household, the same virulence gene pattern stx1/eae 
was detected from dog and its owner. This pattern 
is related to the important pathotype EHEC. There 
was no significant and notable similarity among age 
and gender groups in association with virulence and 
antimicrobial resistance factors.

DISCUSSION

    E. coli have been implicated in many clinical cases 

of canine diarrhea however it is not the primary cause 
of enteritis and isolation of virulent diarrheagenic 
pathotype were severally reported from healthy dogs 
(21). According to our findings in healthy household 
dogs, only EHEC (stx1 and eae-positive strains), 
ETEC (st1-positive strains) and EIEC (ipaH-posi-
tive strains) were found, while in Brazil, only EPEC 
(eae-positive strains) and EAEC (aggR-positive 
strains) were detected (2). The frequency of stx1, eae, 
stx2 and cnf1 in Iranian diarrheic dogs at 2016 were 
recorded as 64.3%, 50%, 35.7% and 7.1% respective-
ly which is significantly high in compare with our 
results from healthy animals (22). Differences in 
frequency in various studies can be due to several 
reasons. For example, differences in sample size, 
sample type (urine or feces), sampling method (stool 
or swab), sample transfer (with or without transfer 
medium), isolation method (such as biochemical 
techniques), number of selected colonies, detected 
genes, etc. may cause variation in prevalence of E. 
coli pathotypes in this study compared to previous 
study in Iran and other countries.
    Shiga toxin-encoding genes are more widely stud-
ied in companion dogs and a high prevalence among 
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diarrheic dogs were reported in Canada (23), which is 
supported by Paula and Marin in Brazil during 2008 
to 2009 (24, 25). These results are contrary to other 
reports from Iranian studies such as Koochakzadeh 
et al. (2014), Zahraei et al. (2011) and the present 
work that showed the low frequency of stx-positive 
strains in dogs including 18.9%, 4% and 2.3% re-
spectively (26, 27). Results of the present study is 
in agreement with our previous research which was 
done on healthy dogs in Kerman (28), suggesting 
that apparently healthy pet dogs could be considered 
as the mild asymptomatic carriers of diarrheagenic 
pathotypes of E. coli. 
    Prevalence and dissemination of virulence genes 
among dogs and their environment is related to dif-
ferent variables such as nutrition type and raising 
place. Indoor animals contaminate their floor and the 
outdoor pets contaminate the soil via feces excretion 
and shedding of pathogenic or commensal E. coli 
strains in the environment (2). Thus, the reservoir 
role of household dogs may be associated to dom-
inant practices of dog-keeping which is varying in 
different countries and regions (29). In our study, all 
dogs have been fed by cooked or commercial foods. 
This type of nutrition could reduce the prevalence of 
food-born virulent E. coli strains in household dogs 
which is noted in the present study. 
    In our work, prevalence of virulence genes in pet 
owners was similar to pet dogs, and different with 
controls group. It illustrates the differences between 
dissemination pattern of virulence genes between 
pet owner and non-pet owner group. One pet owner 
and his dog completely showed the same virulence 
gene profile. Derakhshandeh et al. (2018) in the Iran, 
Harada et al. (2012) in the Japan and Stenske et al. 
(2009) in the United States, reported that canine 
feces are a significant source of pathogenic E. coli 
strains for urinary tract infections for their owners 
(30-32). Based to our data pet dogs may be consid-
ered as a mild source of pathogenic and a major res-
ervoir of commensal E. coli strains. Commensal mi-
croorganisms of healthy companion animals usually 
are not pathogeic for human, except for immunocom-
promised or peoples with impaired immune system 
such as very young, pregnant, and elderly ones (33). 
Dog owners and control group in the present study 
were all aged between 25 to 45 years old and they 
were apparently healthy. 
    Based to our results, stx2, lt1 and cnf1 genes were 
just detected in controls group, not in dogs and their 

owners. Moreover, eae was found considerably in 
controls in compare with other groups. Furthermore, 
three pathotypes including EPEC, ETEC and STEC 
were detected in control group which is in agreement 
with findings in north and north-west provinces of 
Iran (34). Alizade et al. (2019) presented a compre-
hensive review about the prevalence of diarrheagenic 
E. coli strains in Iranian peoples during 27 years (35). 
The average frequency of the ETEC (16%), EAEC 
(11%), EPEC (11%), STEC (9%), DAEC (6%) and 
EIEC (4%) were less than 20% that is in agreement 
with low prevalence of the pathotypes in humans 
in our study. These findings show that infections in 
the Iranian population have low frequency and the 
prevalence of the pathotypes is diverse in different 
regions of Iran. 
    In human, there is relationship between the vir-
ulent genes and potential signs and symptoms; stx1 
and stx2 genes encode Shiga toxin 1 and Shiga toxin 
2 which they depurinate rRNA, inhibit protein syn-
thesis and induce apoptosis in digestive and urinary 
systems. So, a wild range of lesions (from non-bloody 
diarrhea to severe hemorrhagic colitis, bloody diar-
rhea and lethal hemolytic uremic syndrome) could 
be observed in STEC infections. eae gene encodes 
an important protein named Intimin which induces 
adhesion of the EPECs to and effacement of entero-
cytes and finally induces Th1 response. These le-
sions lead to various signs and symptoms in EPEC 
infections including diarrhea which may be accom-
panied with mucus, rarely blood, abdominal pain, fe-
ver, myalgia, vomiting and nausea. st1 and lt1 genes 
encode heat-stable and heat-labile enterotoxins in 
ETEC pathotype. These toxins cause mild watery 
diarrhea (without the appearance of gross blood or 
mucus in the feces) to severe life-threatening chol-
era-like infection by activation of guanylate cyclase 
and increasing of intracellular calcium resulting in 
ion secretion in gut lumen. ipaH gene encode an E3 
ubiquitin ligase which downregulates host inflam-
matory response in EIEC infections with signs and 
symptoms associated with dysentery, fever, severe 
abdominal cramps, tenesmus, and diarrhea contain-
ing watery feces, mucus and traces of blood. cnf1 
and cnf2 genes encode cytotoxic necrotizing factors 
in NTECs which cause necrosis in various tissues. 
These factors are produced by NTECs in pyelone-
phritis and may also be involved in kidney invasion 
(4, 36-38). In our study there was no finding about the 
role of screened virulence genes with the potential 
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symptoms in human, and all human hosts were ap-
parently healthy. This finding could be due to the fact 
that either the number of strains with the virulence 
gene did not reach the infectious dose or the gene 
encoding the virulence factors was silent.

CONCLUSION

    In conclusion, healthy household dogs in the south-
east of Iran is not the primary, major and main res-
ervoir of the E. coli pathotypes and could be consid-
ered as a mild and secondary source of pathogenic 
E. coli strains for environment and their owners. 
Dogs may have received the patotypes via the food 
and water contaminated with ruminant feces. Due 
to the fact that the frequency of E. coli pathotypes 
in dogs is very low, so the rate of shedding of these 
pathotypes to the environment is also very low com-
pared to ruminants. Even non-pet owners seemed to 
be a significant source of EPECs. Transmission of E. 
coli pathotypes may occurred by direct contact with 
reservoirs or ingestion of contaminated food. These 
pathotypes are potentially virulent and creates public 
health hazards. Further studies are needed for better 
understanding of dissemination mechanisms of E. 
coli pathotypes among humans and their pets.   
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