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ABSTRACT

Domestic animals, such as cats and dogs, can spread diseases affecting humans, particularly young children. They
possess zoonotic pathogens. in their gastrointestinal tracts and can infect their owners. Yersinia bacteria are
regarded as prevalent pathogens responsible for illness in youngsters. This study aims to determine the infection
prevalence rate in clinically sick dogs and cats in Baghdad, Iraq. Seventy-five rectal specimens from canines and
felines were examined using a conventional PCR approach with primers for the detection of Yersinia species.
Eleven specimens (seven felines and four canines) tested positive for Yersinia. The prevalence rate of Yersinia
was 17% in felines and 11% in canines. The findings indicate that Yersinia was present in 11-17% of
symptomatic companion animals exhibiting diarrhoea. Contaminated products from animals could be the principal
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root of disease. These findings may aid in the formulation of control and preventative strategies.

INTRODUCTION

Pet animals may be the main source of zoonotic
infections because they are regarded as members of the
family and share the same surroundings as people.™ The
genus Yersinia comprises 11 species, three of which
have been definitively established as causative agents of
the human disease yersiniosis. The enteropathogenic
species Yersinia enterocolitica (Y. enterocolitica) affects
both humans and animals and is prevalent in nature.??
The genus Yersinia belongs to the Enterobacteriaceae
family and includes three human and animal pathogens:
Y. enterocolitica, Y. pestis, and Y. pseudotuberculosis.
You get yersiniosis from the pathogenic strains of
Yersinia enterocolitica and Yersinia
pseudotuberculosis.””! Yersiniosis was the third most
reported gastrointestinal disease in 2022 inside the EU,
and the greatest detection rate was observed in under-
five-year-old children.>?®! Little is known about the
epidemiology of enteric yersiniosis. There are multiple
ways that Y. enterocolitica and Y. pseudotuberculosis
might spread. Pork eating and occupational contact with
pigs are strongly linked to sporadic Y. enterocolitica
infections.®” Common symptoms of Yersinia species in
children and pet animals are fever, abdominal pain, and
diarrhea, which is often bloody.”! As previously
mentioned, traditional culture-dependent techniques have
a number of drawbacks, including lengthy incubation

periods of up to four weeks, a lack of species
identification, and a lack of discrimination between
strains that are harmful and those that are not.!®! The first
isolation and description of Yersinia pseudotuberculosis
as the cause of tuberculosis-like lesions in guinea pigs
occurred in 1884, marking the beginning of the Yersinia
species' history.' After being described, the bacterium
was given the name Bacillus pseudotuberculosis.™! Soon
later, in 1894, the French bacteriologist Alexandre
Yersin isolated Y. pestis for the first time in Hong Kong,
where the infamous bubonic plague agent had spread
from mainland China.*?®! Humans can contract Yersinia
pseudotuberculosis intermittently or in large quantities
from domestic pets.'®! Dogs and cats are examples of
pets that can become a source of Y. pseudotuberculosis
infection because they contract the pathogen throughout
the winter.*4

MATERIALS AND METHODS

Fecal samples isolation: Isolation of faecal specimens: a
maximum of 75 faecal specimens were collected from
canines and felines. with referrals to small animal
veterinary clinics in Baghdad, Iraq (40 cats and 35 dogs).
The animals from which these samples were taken
showed brown-greenish diarrhea.
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DNA extraction: Following the manufacturer's
instructions, 200 microliters of sample was used to
extract total DNA using a genomic CTB DNA extraction
kit (Applied biosystems, USA). 200 microliters of
sample suspensions were incubated with 200 microliters
of lysis buffer and 10 microliters of proteinase K.
Following incubation, the lysate was mixed with 250
microliters of binding buffer and 250 microliters of 80%
ethanol. After that, the samples were cleaned in
accordance with the manufacturer's instructions. 50
microliters of the elution buffer included in the kit was
used to elute the nucleic acid. Without cultivating the
material, DNA was retrieved.

Identification using a PCR assay targeting the 16S
rRNA gene: A designed conventional PCR method that
amplifies a 1485 bp for Yersinia PCR amplicons primers

Table 1: Primers used in this study to detect thel6srRNA.

was used to detect the nucleotide sequences of the 16S
rRna gene in Yersinia, as indicated in Table 1. All
amplification processes utilised the master mix red Taq
DNA polymerase 2X (Thermo Fisher Scientific, USA).
The amplification of PCR was conducted in 25
microliters reaction quantities. consisting of 9.5
microliters of double-distilled water, 2 microliters of
template DNA, 0.5 microliters of each primer (10 mM),
and 12.5 microliters of master mix. All amplified
processes of PCR were conducted in a PCR Express
thermal cycler. (Applied Biosystems, USA) as detailed in
Table 2. Subsequently, 10 microliters of PCR amplicon
were subjected to electrophoresis on a 2.5% agarose gel.
Gels were visualised using a UV illuminator and
captured via a gel documentation method. A 100-bp
DNA ladder (Bioneer, Korea) served as a size marker for
DNA molecules.

Primer S'éePOf Sequence (51-31) Reference
16S 1485 5'AGAGTTTGATCCTGGCTCAG-3'5- | Haoetal,,
rRna GGTTACCTTGTTACGACTT-3' 2016
Table 2: Amplification of 16s rRNA gene was achieved using the following condition.
Phase Temperature Time No. of
cycle
Initial Denaturation 94°C 5 min 1 cycle
Denaturation 94°C 30 sec 32 cycles
Annealing 62°C 30 sec
Extension 72°C 6 min 1 cycle

RESULTS

In this article this investigation assessed the presence of
Yersinia spp in faecal samples from ostensibly diarrhoeic
dogs and cats. Eleven samples of 7 cats and 4 dogs
showed 1485 bp PCR product in 16S rRNA gene that
were positive for Yersinia spp as shown in (figure 1) and
(figure 2). The average percentage of Yersinia spp was
17% in felines and 11% in canines respectively.
Regarding cat samples, the data depicted in (figure 1)

1485bp

highlighted that 7 of 40 cats’ samples were positive for
Yersinia enterocolitica with 17% ratio and the dogs’
samples resulted in (figure 2) 4 of 35 fecal samples were
positive for 16S rRNA gene of Yersinia enterocolitica
with 11% ratio. Conventional PCR was utilised to
identify the existence of pathogenic genes in Y.
enterocolitica obtained from faecal samples. of cats and
dogs. On the other hand, the genome 16S rRNA of Y.
enterocolitica was identified in all examined samples.

Figure 1: Agarose gel electrophoresis of Yersinia enterocolitica gene 16S rRNA Lane 1, lane 2, lane 3, lane 4, lane

5, lane 6 and lane 7 at 1485 bp in cats.
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Figure 2: Agarose gel electrophoresis of Yersinia enterocolitica gene 16S rRNA Lane 1, lane 2, lane 3 and lane 4

at 1485 bp in dogs.

DISCUSSION AND CONCLUSION

Maintaining pets inside the house entails significant
responsibilities. Animal rights and welfare, healthcare,
routine veterinarian examinations, and preventive
measures are all significant ethical considerations. If a
homeowner abandons their duties, it may face severe
repercussions in social relationships and public health.™
Yersiniosis is a severe disease of public health hazard.l*
Among the gastrointestinal disease in Europe, yersiniosis
takes the third level of foodborne gastrointestinal
disease.*”) Because some animal-transmitted diseases are
common and, regrettably, never recognized, they are
extremely essential. Thus, they might release harmful
substances through their secretions and spread them to
people.™® The leading cause of death in poor nations is
diarrhea. According to WHO records, 5 million cases of
diarrheal illnesses and 12 million child deaths are
documented annually."® % 3! |n Germany and other EU
nations, yersiniosis is the third zoonotic bacterial disease.
It is among the five primary bacterial gastrointestinal
disorders that affect people. Alongside pigs, pathogenic
Y. enterocolitica was commonly found in companion
animals, particularly dogs and cats.”? According to the
results, in the present study Yersinia was found in 11-
17% of domestic animals with symptoms of diarrhea.
Contaminated animal food may be the primary source of
infection. In 1986, Nastasi et al. recovered one Yersinia
enterocolitica from 212 canine faeces in Italy.”" ?1 In a
2013 study, Stamm et al. conducted a study in 2013 in
which they analysed 4,325 faecal samples from dogs and
2,624 faecal samples from cats. They found that Y.
enterocolitica strains were present in 198 (4.6%) of the
dog samples and 8 (0.3%) of the cat samples.”
Regardless of species, households with pets were often
associated with individuals at higher risk of illness.
Households contain people who are at a higher risk of
obtaining infectious diseases, and those who remember
being taught about the hazards of diseases that are
associated with pets, adopted comparable behaviors as
families without these people or instruction. Households
with individuals at greater risk of infection and those
with risky species should put first their educational

initiatives.”?*?  Disease transmission to humans is
typically complicated, requires close interaction with
pets or their waste, and frequently entails a violation of
good hygiene practices. Additionally, animals should not
be fed uncooked meat. This article presents A general
agreement regarding the diagnostic criteria and
epidemiology, therapy, and management of the primary
enteropathogenic bacteria in dogs and cats, emphasising
Yersinia spp. However, according to Sulakvelidze 2000,
some of these organisms may represent potential
emerging pathogens with putative virulence factors that
differ from those found in typical "pathogenic™" Yersinia
strains and may be undetected by traditional virulence
assays.”® The most common symptoms of this study
were diarrhea and abdominal pain which has come in
harmony with Saebo et al 2005 who reported Yersinia
enterocolitica normally causes self-limiting
gastroenteritis. The most common symptoms are
abdominal pain and diarrhea, like gastroenteritis caused
by other enteric infections. Other symptoms, including
fever, nausea, and vomiting, may also develop.?* =3 34
On the other hand, this study concluded and confirms the
presence of infection with yersinia species bacteria in
some cats and dogs in Baghdad city, Iraq and may be
transmitted to humans through direct contact with them.
Yersinia species demonstrated in vitro susceptibility to
antibiotics typically effective against gram-negative rods,
with the exception of earlier B-lactam drugs, such as
aminopenicillins and first-generation cephalosporins. No
multiresistant strains were identified. Aminopenicillins,
first-generation cephalosporins, and
amoxicillin/clavulanate, when administered
independently, proved ineffective. Third-generation
cephalosporins, frequently utilised in conjunction with
other antibiotics, achieved success in 85% of instances.
Fluoroquinolones—either singularly or in conjunction—
effectively resolved all 15 infections, with patients
demonstrating rapid improvement and achieving
apyrexia within 1 to 4 days. Consequently, these drugs
appear to represent the optimal treatment.*> % %I
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