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ABSTRACT

One of the predominating bacteria that causes diarrhoea is Escherichia coli (E. coli) in canines and may
need treatment. The present study was focused on the isolation of E. coli spp. from dogs; its
morphological and biochemical characterization, and assessment of its antibiotic sensitivity.  About
20.8% of E. coli were identified in 394 fecal stool samples of dogs collected from Haryana (India).
Further, the age-wise distribution of isolates suggested that diarrhoea-causing E. coli was more
frequently observed in dogs of more than one year age group (23.2%) followed closely by 0-3 months
age group (21.2%). The present study demonstrated that almost 90% of sensitivity was observed to
gentamycin, followed by chloramphenicol (89%), ofloxacin (85%) and tetracycline (84%). The isolates
were found carrying resistance to ampicillin (87%), cephalexin (73%) and cefotaxime (68%) followed by
amoxicillin/clavulanic acid, streptomycin and amikacin. It was concluded that bacterial diarrhoea in
canine needed attention mostly in young puppies up to three months of age due to possible threat
from viral enteric pathogens which lead to secondary bacterial infections along with low level of host
immunity. Intervention of animal husbandry sector can prove to be a major tool for controlling emergence
and spread of antibiotic resistance.
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INTRODUCTION

Gastrointestinal infections are one of the
most commonly identified problems in
canines with clinical manifestations of
acute diarrhoea, leading to death due to loss
of body fluid. Numerous microbial agents are
associated with acute gastroenteritis. The
most common viral enteric pathogen affecting
canine population is canineparvovirus (CPV)
both in the developed world (Schiro et al.,
2022) and also in developing countries.
Escherichia coli (E. coli) along with other
Salmonella spp. and Campylobacter spp. are
among the most commonly reported bacterial
pathogen responsible for canine diarrhoea
(Verma et al., 2021). E. coli, a member of
Enterobacteriaceae family, is a Gram-
negative, non-sporulating, flagellated, rod-
shaped and facultative anaerobic bacterium
(Ranjbar et al., 2017). As per estimate,
[European Centre for Disease Prevention
Control (ECDC) et al., 2017; King et al., 2018]
antibiotics usage of livestock and companion

animals was almost double to humans,
although the decreased ratio has been
observed in current years (ECDC et al.,
2017). The antimicrobial resistance (AMR)
dissemination was linked with spread of
antimicrobial-resistant bacteria between
animals and humans (Chirila et al., 2017).
Acquired AMR mechanisms such as ESBLs
have been found in E. coli conversing
resistance to a number of antibiotics like
cephalosporins and penicillins  (Valat et al.,
2020) . There  is  a requirement o f
assessment of cases of diarrhoea in canine
for identification of pathogens and selection
of e ffe ctive  antibio tics to be used for
decreasing resistance problem. Considering
the above, the present study was planned
and performed for the identification and
biochemical  characte rization o f the
bacterial causative agents of diarrhoeal
infections caused by E. coli in canine in
Haryana state and further to study, their
antimicrobial resistance profiling to aid in
the future treatment.



MATERIALS  AND  METHODS

A total of 394 fecal samples from diarrheic dogs
were presented for diagnostic analysis in
Laboratory of DCR University of Science and
Technology, Murthal, Sonipat, Haryana and
Disease Diagnostic Laboratory, Animal
Husbandry, Sonipat, Haryana. The isolation
was performed from the year 2019 to 2020.
Swab samples were streaked on Mac Conkey’s
Agar (HiMedia Laboratory, India) and incubated
for 24 h at 37oC to isolate the pure colony.
These samples were identified by cultural
morphology and biochemical characteristics.
All colonies were stained by Gram’s staining
(HiMedia Laboratory, India) method. The Gram-
negative bacilli suggestive of E. coli were
further processed for biochemical
characterization (Indole, Methyl Red, Vogus
Proskauer, citrate, ONPG and lysine
utilization) using E. coli identification kit
KB010 (HiMedia Laboratory, India). The
isolates were preserved at 4°C till further use.
All 82 E. coli isolates were processed for
antibiogram profiling according to the disc
diffusion method by using commercially
prepared disc (Himedia, India) with the
identified concentration of antibiotics. For
antibiogram profiling, following antibiotics
used were : Ampicil lin (AMP) 10 mcg,
Amoxyclav (AMC) 30 mcg, Amikacin (AK) 30
mcg, Ciprofloxacin (CIP) 5 mcg, Cefotaxime
(CTX) 30 mcg, Cefalexin (CN) 30 mcg,
Chloramphenicol (C) 30 mcg, Colistin (CL) 10
mcg, Enrofloxacin (EX) 5 mcg, Kannaycin (K)
30 mcg, Gentamicin (GEN) 10 mcg, Ofloxacin
(Of) 5 mcg, Streptomycin (S) 25 mcg and
Tetracycline (TE) 30 mcg (HiMedia, Mumbai,
India). The spread culture of each isolate on
Mueller Hinton agar plates was incubated
overnight at 37°C, followed by an examination
of the inhibition zones by examining as per
the recommendations of Clinical and
Laboratory Standards Institute 2017 (CLSI).

RESULTS  AND  DISCUSSION

Out of 394 fecal samples, a total of 82 (20.8%)
were found positive for E. coli, while four (1%)
were found infected with non-lactose
fermenting Gram-negative bacteria (Table 1).
The rest of the 308 samples (78.1%) were found
negative for Gram-negative bacterial infection.
Females (278) were found more infected with
diarrhoea compared to male (116) dogs. Out of
these isolates of E. coli, 24 (21.2%) were found
in less than three month old puppies out of
113 cases, while 7 (16.3%), 9 (15.8%) and 42
(23.2%) belonged to age group 3-6 month old
(n= 43), 6-12 month old (n = 57) and more than
one year age (n = 181), respectively.
Antibiotic susceptibility tests of all E. coli
isolates against 14 antibiotics were observed,
where maximum sensitivity was recorded
against gentamycin (90%), chloramphenicol
(89%), ofloxacin (85%) and tetracycline (84%)
in 74, 73, 70 and 69 isolates, respectively
(Table 2). Other antibiotics against which
sensitivity was detected in isolates were
ciprofloxacin (79%), enrofloxacin (79%), colistin
(78%), kanamycin (70%), amikacin (67%),
streptomycin (67%) and amoxicillin/clavulanic
acid (57%). Maximum resistance was found
against ampicillin (87%), cefalexin (73%) and
cefotaxime (68%) followed by amoxicillin/
clavulanic acid (43%).
In the present study, a significant proportion
(20%) of diarrhoea cases were shedding E. coli
bacterium in loose or watery feces. However,
a large number of cases were found infected
with pathogens other than of Enterobacteriaceae
family.
The findings of Dhaka et al. (2016) on
diarrhoea cases of animals indicated that E.
coli contributed to 59 of 106 cases, which was
partially in agreement with our study. Among
urinary tract infections (UTI) in dogs, E. coli
was infecting 24.3%  of dogs in Haryana
(Mustapha et al., 2019) which was similar to

Table 1. Sex and age-wise distribution of cases

Age Sex-wise case E. coli Non-lactose No
isolated fermenting bacterial

Male Female Total bacteria cases

0-3 months 40 73 113 24 0 89
3-6 months 18 25 43 7 1 35
6-12 months 3 54 57 9 0 48
More than 1 year 55 126 181 42 3 136

Total 116 278 394 82 4 308
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the present study on diarrhoea cases. There
were chances that bacteria penetrated the
urinary tract from the infected intestine of
the animal. So, both studies suggested that
although E. coli was a significant bacterial
pathogen causing disease in dogs other
agents l ike the viruses may also be
responsible for morbidity in dogs in UTI and
gastrointestinal cases. Among viral causes,
canine parvovirus and adenovirus remained
one of the main agents responsible for
diarrhoea worldwide and in India (Behera et
al., 2015; Agnihotri et al., 2017). A study from
Orissa (eastern India) suggested that more
canine male population (86.2%) was infected
with canine coronavirus, on the contrary to
the present study where the more diarrheic
female (70.5% ) were infected than male
(29.5% ) dogs and puppies in Haryana.
Another study suggested more female puppies
suffered from parvoviral diarrhea (Chethan et
al., 2020) which was partially in agreement
with the present study. Among age-wise
distribution in the present study, dogs aged
more than one year old were found slightly
more affected (23.2%) by E. coli diarrhoea than
3-month old puppies (21.2%), while the in
between age group were found less affected.
The main reason for this may be either weak
immune status in youngsters and old age
along with more outdoor activity routine in
older dogs. Chethan et al. (2020) also recorded
that less than 3-month old puppies were
affected more (44% ) by canine parvoviral
diarrhoea than another age groups, which was
partially in agreement with the present

study.  A similar finding from another study
was reported where diarrhoea caused by
viruses mostly affected less than 3-month old
puppies (Duijvestijn et al., 2016).
Although most of the diarrhoea cases recovered
without antibiotics, still their use was in
practice to avoid any causality in dogs because
of lack of treatment (Candellone et al., 2020).
E. coli infected both humans and animals,
which made it important to keep a check on
infection in dogs to prevent the spread of
infection. The antibiotic resistance problem
was duly recognized by human and veterinary
health professionals, for which there was a
need for a collaborative effort. In India, the
network started working by linking all
stakeholders. Every effort and study can prove
useful for keeping us ready for the present and
future. In the present study, most of the
isolates were sensitive  to gentamycin,
chloramphenicol, tetracycline and ofloxacin
which suggested that there was scope for use
of these drugs for therapeutic purposes. Still,
in most of the cases in clinical practice,
ofloxacin was the popular choice followed by
gentamycin among veterinarians. This was in
agreement with the study of Agnihotri et al.
(2017) where sensitivity to chloramphenicol,
amikacin and gentamycin was found
encouraging for their use in dogs. Another
study by Valat et al. (2020) found sensitivity
against kannamycin in addition to the above
three antibiotics. In the present study,
resistance was recorded against ampicillin,
cephalosporin (Cefotaxime and cefalexin)
followed by amoxicillin/clavulanic acid, which

Table 2. Antibiogram profiling of E. coli isolates from canine suffering from diarrhoea

S. Name of antibiotic No. of Per cent No. of Per cent
No. resistant of resistant sensitive of sensitive

1 . Amikacin AK 30 27 32.9 55 67.1
2 . Amoxicillin/clavulanic acid AMC 10 35 42.7 47 57.3
3 . Ampicill in AMP 10 71 86.6 11 13.4
4 . Cefotaxime CTX 30 56 68.3 26 31.7
5 . Cefalexin CN 30 60 73.2 22 26.8
6 . Chloramphenicol C 30 9 11.0 73 89.0
7 . Ciprofloxacin CIP 5 17 20.7 65 79.3
8 . Gentamicin GEN 10 8 9.8 74 90.2
9 . Streptomycin S 25 29 35.4 55 67.1

10. Tetracycline TE 30 13 15.9 69 84.1
11. Enrofloxacin Ex 5 17 20.7 65 79.3
12. Colistin CL 10 18 22.0 64 78.0
13. Kannamycin K 30 15 18.3 57 69.5
14. Ofloxacin Of 5 12 14.6 70 85.4

Total=82
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suggested that their use was more in practice
and resistance could have developed. These
were common drugs used for the treatment of
canine diarrhoea, skin problem and
respiratory problem. The problem with
resistance against them was not limited to the
treatment of dogs but also fear of the spread of
this resistance among bacteria infecting
humans around us.
Resistance against tetracycline, followed by
ampicillin and cefotaxime, co-trimoxazole and
ceftriaxone was found significantly higher in
E. coli isolates of food origin (Dhaka et al., 2016)
from India. This study was similar to the
finding of the present study which suggested
that the current situation prevailed in the
larger part. However, resistance to tetracycline
reported from Japan (Hata et al., 2022) was
found in contrast to the present study where
E. coli isolates were found sensitive against
this antibiotic, suggesting some changes in
therapeutic practice in canines. Multidrug
resistant of E. coli infection in Italy (Mattioni
Marchetti et al., 2020) was found to be deadly
for puppies on which treatment with amoxyclav
and enrofloxacin was found ineffective, which
was in partially contrast to present study where
these enrofloxacin had fair level sensitivity but
still resistance to several antibiotics was
observed.
The importance of antibiotic sensitivity assays
can be understood when the report of multidrug
resistance in E. coli isolates of human host
was recorded. The maximum resistance to
cephalosporins and fluoroquinolones was
reported in uropathogenic E. coli isolates of
humans (Malik et al., 2021). The similar
resistance to cephalosporin of animal origin
from the same region made it necessary to
undertake more studies of epidemiological
nature.

CONCLUSION

It was concluded that E. coli was one of the
major gram negative bacterial pathogens
responsible for diarrhoea in the canine
population of the area, which mainly affected
young population with native immunity and
old age dog patients. Treatment with
antibiotics was the primary veterinary
intervention, however, resistance to drugs like
cephalosporin and ampicillin, which were
useful for humans suggesting that antibiotics
should be used cautiously.
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