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Abstract 

Diarrhoea is a widespread public health concern that can be caused by several pathogens, such as 

Salmonella, Shigella, Escherichia coli, etc. Escherichia coli is found in both animals and humans. 

Multidrug-resistant E. coli bacteria with varying antibiotic resistance profiles, especially for Extended-

spectrum beta-lactamases (ESBL), can be found in pet dogs. Infant diarrhoea, hemorrhagic colitis, 

thrombotic thrombo cytic purpura, and hemolytic uremic syndrome are all linked to Shiga-like toxin-

producing E. coli (SLT-EC). This study aimed to molecularly identify E. coli from diarrheal samples of 

dogs from Anand, GJ and detect Shiga toxin-producing genes stx1 and stx2 using PCR technique. 58 out 

of 68 rectal samples were found to have the presence of E. coli using PCR using species-specific primers. 

In this study, the overall prevalence of E. coli was 85.29%. 
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Introduction  

One significant source of zoonotic illnesses is dogs. Numerous bacterial and viral infections 

can be transmitted from dogs to people. Numerous factors can contribute to acute infectious 

diarrhoea, which is an international health issue. Among the most prevalent pathogens are 

Shigella, Escherichia coli and rotavirus [1]. 

Animals and humans' typical associated organisms contain Escherichia coli, a member of the 

Enterobacteriaceae family. Yet, several clinical cases of diarrhoea in both people and animals 

have been connected to specific strains of E. coli. Several Escherichia coli strains cause 

extraintestinal and gastrointestinal diseases in dogs and cats by acting as pathogens [2]. 

The concurrent existence of antibiotic-resistant E. coli in dogs and their owners, especially for 

Extended-spectrum beta-lactamases (ESBL), has been demonstrated to be a possible source of 

multidrug-resistant E. coli strains in the home. [3]. Infant diarrhea, hemorrhagic colitis, 

thrombotic thrombo cytic purpura, and hemolytic uremic syndrome are all linked to Shiga-like 

toxin-producing E. coli (SLT-EC). E. coli strains that generate the Shiga toxins produced by 

the stx1 and stx2 genes are known as strains that produce Shiga toxins (STEC) [4]. 

For this, molecular identification of E. coli from diarrhoeal samples is essential for rapid 

diagnosis and control of the disease in dogs. The current work is planned with these 

objectives: (1) Collection of rectal swabs from diarrhoeal cases in dogs, (2) The DNA 

extraction using the boiling method from diarrheal samples in dogs and (3) Molecular 

detection of E. coli and Shiga toxin-producing genes stx1 and stx2 from diarrheal samples in 

dogs. 

 

Review of Literature 

Staats et al. (2003) [5] obtained specimens from 60 greyhounds with severe diarrhoea and 76 

greyhounds without diarrhoea. The stx1 gene was detected in 3% of non-diarrheic samples and 

15% of diarrheic samples, whereas the stx2 gene was discovered in 36% of non-diarrheic and 

23% of diarrheic samples.  
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Shiga toxin was detected in 48% of diarrheal and 25% of non-

diarrheal in vitro cultivated samples. Fratamico et al. (2009) 
[6] collected 32 isolates, 19 of which carried the stx1 gene, 10 

had the stx2 gene, and 17 had the eae gene. Paula and Marin 

(2009) [7] found the presence of Shiga toxin-producing genes 

in 12 strains (13.0%) from a total of 92 E. coli bacteria from 

25 diarrheic using PCR. Zahraei Salehi et al. (2011) [4] 

collected rectal swabs from 100 dogs, 50 of which had 

diarrhoea and gastroenteritis symptoms and 50 of which did 

not. 10 isolates were obtained from 100 samples. Four isolates 

(4%) tested stx+ and were classified as STEC, with two being 

stx+/eae+. 

Kaur et al. (2014) [8] performed DNA extraction by boiling 

method. According to Hasan et al. (2016) [9], the total 

proportion of E. coli with and without gastroenteritis was 

17.3% in 144 faecal samples. One isolate contained the stx1 

gene, six isolates included the eaeA gene, and three isolates 

contained both the stx1 and eaeA genes. In addition, a single 

isolate possessed the stx2 and eaeA genes. 

Ali et al. (2018) [10] took 120 rectal swabs aseptically from 

diarrheal dogs in private clinics and veterinary facilities in 

Egypt. Out of 120 samples, E. coli was found in 68 samples. 

During molecular analysis, one and two samples were 

determined to have the eaeA and stx2 genes. Jitendra et al. 

(2020) [11] performed PCR using a DNA template prepared 

from faecal suspension from dogs in PBS using the boiling 

method. 

 

Materials and Methods 

The present study was undertaken to ascertain molecular 

detection of E. coli and Shiga toxin-producing genes stx1 and 

stx2 from diarrheal samples in dogs. For the present study 

rectal swabs were collected from diarrhoeal cases presented to 

Veterinary Clinical Complex (TVCC), Veterinary College, 

Anand, Gujarat, India. A total of 68 rectal swabs were 

collected (Table 1). The rectal swab samples were transferred 

to a sterile disposable plastic specimen vial. The specimen 

vial was labelled properly according to the case number. The 

samples were transferred to the Microbiology Laboratory of 

the Department of Veterinary Microbiology, Kamdhenu 

University under refrigeration conditions. 

 
Table 1: Details of rectal swab samples collected from TVCC Anand 

 

Sex 
Age (months) Type of diarrhoea 

0-3 3-6 6-12 >12 Bloody Watery 

Male 24 14 00 00 34 04 

Female 16 06 08 00 24 06 

Breed Doberman Pug Rottweiler German Shephard Pomeranian Labrador Non-descript 

 06 02 02 06 04 30 18 

 

The samples were collected in normal saline solution in sterile 

tubes. The liquid was placed in a water bath and boiled for 10 

minutes. The supernatant was centrifuged at 10,000 rpm for 

10 minutes and used as a template DNA in subsequent PCR 

experiments before being frozen at -20 °C until needed. An 

ND-1000 spectrophotometer (Nanodrop Technologies Inc., 

USA) was used to quantify DNA, with one absorbance unit at 

260 nm wavelength equaling 50 μg DNA per ml. 

 

The concentration of DNA (μg per ml) = Optical Density at 

260 × Dilution factor × 50 

 

Where 50 is the concentration of DNA at one O.D. 

Primers designed particularly for E. coli and Shiga toxin-

producing genes stx1 and stx2 were reported by Riffon et al. 

(2001) [12] and Gannon et al. (1992) [13].  

 
Table 2: The PCR reaction mixture's composition 

 

Components Quantity (μL) 

2X PCR Master mix 12.5 

Forward Primer (10 pmole/μL) 1.0 

Reverse Primer (10 pmole/μL) 1.0 

Nuclease free water 5.5 

DNA template 5.0 

Total 25.0 

 
Table 3: List of oligonucleotide primers used in PCR 

 

Name of the target organism Primer Sequence (5’-3’) Size of amplified products (bp) References 

E. coli 
Eco220 ATCAACCGAGATTCCCCCAGT 

232 Riffon et al. (2001) 
Eco455 TCACTATCGGTCAGTCAGGAG 

Stx1 
Stx1 F ACACTGGATGATCTCAGTGG 

614 Gannon et al. (1992) 
Stx1 R CTCAATCCCCCTCCATTGTG 

Stx2 
Stx2 F CCATGACAACGGACAGCAGTT 

779 Gannon et al. (1992) 
Stx2 R CCTGTCAACTGAGCACTTTG 

 
Table 4: Thermal cycling steps and conditions for several primers in PCR 

 

Primers (forward and Reverse) 
Cycling Conditions 

Initial denaturation Denaturation Annealing Extension Final Extension 

stx1 F 

stx1 R 

94 °C 

5 min 

94 °C 

1 min 

60 °C 

1 min 

72 °C 

2 min 
72 °C 

5 min 
Repeated for 35 cycles 

stx2 F 

stx2 R 

94 °C 

5 min 

94 °C 

1 min 

60 °C 

1 min 

72 °C 

2 min 
72 °C 

5 min 
Repeated for 35 cycles 

Eco 223 

Eco 455 

(E. coli.) 

95 °C 

5 min 

94 °C 

45 sec 

64 °C 

45 sec 

72 °C 

90 sec 
72 °C 

10 min 
Repeated for 35 cycles 
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To validate targeted PCR amplification, 5μl PCR products 

were electrophoresed on a 2.0 per cent agarose gel with 

ethidium bromide (0.5 mg/ml) at 80 V in 0.5X TBE buffer 

using a 100bp DNA ladder. At the 30-minute interval, the 

amplified product was observed under UV light as a of the 

predicted size, which was documented using the gel 

documentation technique. 

 

Results and Discussion 

Around 68 rectal swab samples from diarrhoeal cases 

presented at the Veterinary Clinical Complex (TVCC), 

Veterinary College, Anand, Gujarat, India were considered in 

this study. The DNA of samples was extracted to detect the 

presence of E. coli and Shiga toxin-producing genes stx1 and 

stx2. Out of a total of 68 rectal swab samples screened, 58 

(85.29%) samples were identified as positive for E. coli by 

molecular identification using the PCR technique.  

All 58 E. coli strains were evaluated for PCR-based 

characterization using DNA sequence coding for the 23S 

rRNA gene, and all tested to be positive by a 232 bp 

amplification. (Fig. 1). The present study has a high 

prevalence with the report of Ali et al. (2018) [10], Hasan et al. 

(2016) [9] and Zahraei Salehi et al. (2011) [4] isolated 56.67%, 

17.3% and 10%, respectively. Here, higher prevalence is due 

to other concurrent viral diseases like parvoviral 

gastroenteritis. So, E. coli might be because by secondary 

bacterial infection. 

All 58 isolates were found negative for stx1 and stx2 genes 

because DNA was isolated directly from rectal swab samples 

by boiling methods. 

 

 

 
 

Fig 1: Agarose gel electrophoresis of a 232-bp increased PCR 

product of E. coli 

 

L: Ladder, P: Positive sample, N: Negative sample 

 

Summary and Conclusion 

The present work comprised molecular identification of E. 

coli from rectal swab samples of diarrheal cases of dogs, and 

molecular detection of Shiga toxin-producing genes stx1 and 

stx2 of samples by PCR technique. Around 68 rectal swabs 

from TVCC, Anand, Gujarat, India were screened to know the 

prevalence status of E. coli in diarrheal cases of dogs. E. coli 

was confirmed by PCR using species-specific primer pairs in 

around 58 samples. The overall prevalence of E. coli in the 

study was 85.29%. DNA extraction directly from the sample 

using the boiling method is found useful. 
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