COVID-19 and animals: What do we know?
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ABSTRACT

Coronaviruses, which were generally considered harmless to humans before 2003, have appeared again
with a pandemic threatening the world since December 2019 after the epidemics of SARS and MERS. It
is known that transmission from person to person is the most important way to spread. However, due to the
widespread host diversity, a detailed examination of the role of animals in this pandemic is essential to ef-
fectively fight against the outbreak. Although coronavirus infections in pets are known to be predominantly
related to the gastrointestinal tract, it has been observed that there are human-to-animal transmissions in
this outbreak and some animals have similar symptoms to humans. Although animal-to-animal transmis-
sion has been shown to be possible, there is no evidence of animal-to-human transmission.

Keywords: Animal; coronavirus; Covid-19; human; transmission.

Introduction

Coronaviruses are included in the subfamily Or-
thocoronavirinae of the family Coronaviridae.
The Orthocoronovirinaea subfamily is classified
into four genera (Alpha-, Beta-, Gamma-, and
Delta-coronaviruses) and a number of subgen-
era below these genera.'! Coronaviruses are
enveloped ribonucleic acid (RNA) viruses with
a single chain and they do not contain RNA-de-
pendent RNA polymerase enzymes but encode
these enzymes in their genomes. They have rod-
like extensions on their surfaces.!'*! Due to re-
ceptor protrusions, high frequency of mutations,
and RNA instabilities, they exhibit a wide host
range and can be found in humans, bats, pigs,
cats, dogs, rodents, and poultry.['>

The first human coronavirus (HCoV) strain
(HCoV-229E) was isolated from the nasal dis-
charge of patients with a cold in the mid-1960s.
M The strains of HCoV-229E and subsequent
HCoV-OC43 have caused self-limiting, simple
respiratory diseases.®! Before 2003, it was widely
accepted that coronavirus infections were gener-
ally harmless to humans. In 2003, SARS-CoV
was registered as the cause of the first serious
coronavirus outbreak with more than 8,000 peo-
ple infected and a mortality rate of approximately

10% 1% Ten years later, the Middle East respi-
ratory syndrome (MERS) outbreak resulted in
a permanent epidemic in the Arabian Peninsula
and spread sporadically to the rest of the world."""-
131 Finally, the coronavirus disease (COVID-19)
pandemic, caused by a novel coronavirus named
SARS-CoV-2, broke out in China in Decem-
ber 2019, and it has been detected in more than
3,000,000 people till May 2020 and has caused
more than 200,000 deaths.!"*!

It is known that person-to-person transmission is
the most important method of virus spread. How-
ever, to effectively fight this pandemic, which is
considered a zoonotic disease, a detailed exami-
nation of the role of animals is essential.

COVID-19 disease in animals

Before the occurrence of the first highly patho-
genic HCoV, SARS-CoV, there was little in-
formation about HCoVs, whereas extensive
information about animal corona viruses, their
evolution, and pathobiology is available. It
is known that tissue tropisms and virulence
evolve very quickly; they cause severe infec-
tious diarrhea in dogs (canine coronavirus),
pigs (porcine respiratory coronavirus and
swine acute diarrhea syndrome coronavirus),
and bats (porcine epidemic diarrhea virus and
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transmissible gastroenteritis virus), and infectious bronchitis at-
tacks in some feline and poultry animals (infectious bronchitis
virus and feline infectious peritonitis virus), and many medica-
tions are used for their treatment.['>'8!

Although, in terms of genome sequencing, SARS-CoV-2
showed 96.2% identity with the coronavirus (RaTG13) detect-
ed in horseshoe bats (Rhinolophus spp.) in Yunnan province in
2013, it was not previously observed in animals. As the first case
in animals, a positive test result was reported in a Pomeranian
dog on February 28, 2020, by the Hong Kong Agriculture, Fish-
eries and Conservation Department.''” Subsequently, positive
test results were reported in two dogs, two domestic cats, four
tigers, and three lions.???! Although dogs were asymptomatic,
a domestic cat was found to have symptoms such as vomiting,
diarrhea, and difficulty in breathing, and the tigers and lions had
dry cough and wheezing.

In a study evaluating animals having close contact with people,
it was shown that farm animals, including pigs, chickens, and
ducks, were not susceptible to the virus. Dogs were poorly sus-
ceptible, but ferrets and especially young cats were very sen-
sitive to SARS-CoV-2.”1 When macaques from non-human
primates were examined, SARS-CoV-2 was shown to produce
clinical and radiological findings similar to the picture in hu-
mans, especially in the elderly.?**!

In animal autopsies, appearances only involving the upper re-
spiratory tract were observed in ferrets, but serious lesions were
found in the nasal and tracheal mucosal epithelium and lungs
in cats. Although viral RNA was observed in the intestinal or-
gans, no significant histological changes were observed. It was
observed that viral RNA was positive until the 11th day in the
washing samples taken from the noses and soft palates of the
cats and ferrets and in the feces of the cats, and until the 6th day
in the dogs.*"

COVID-19: Transmission from human to animal
Before the pandemic, SARS-CoV-2 was not observed in ani-
mals. The fact that the owner of the Pomeranian dog, which

e The role of animals in the spread of SARS-CoV-2 is examined
in detail herein.

e QOccurrence of human-to-animal and animal-to-animal trans-
missions have been demonstrated.

* Animal-to-human transmission has not been reported thus far.
* Quarantining pets at home has been recommended.

e It is recommended that health strategies be restructured to in-
clude animals.

was reported as the first positive animal case, was found to be
positive before raised the issue of human-to-animal transmis-
sion ") Subsequently, the tests of the owners of four dogs that
were tested and a domestic cat with diarrhea and respiratory
symptoms and positive test result were also positive.?*2¢! The
positive test result of the caretaker of the tigers, which were
found positive in the zoo, strengthened the view that there
was transmission from humans to animals.””! Because such
data have been increasing day by day, the World Organization
of Animal Health has suggested that human-to-animal trans-
mission may occur, and therefore, COVID-19 patients should
limit contact with pets and other animals until more informa-
tion about the virus is known.?* All these suggest that the real
effect of the disease can be felt for months beyond disease
control .’

COVID-19: Transmission from animal to animal

It is known that SARS-CoV, the first serious coronavirus epi-
demic agent, can infect domestic cats, although data on dogs
cannot be found, and transmission among them can occur even
if symptoms do not develop.”*” Understanding the transmission
potential of the SARS-CoV-2 virus from animal to animal due to
its genome sequences and receptor properties similar to SARS-
CoV is very important for effective strategies against the pan-
demic.B"" Preliminary studies showed that SARS-CoV-2 spread
from cat to cat, and that specific neutralizing antibodies against
this type of SARS-CoV-2 were produced.”*3? In another study,
viral RNA was found to be positive in all ferrets in the same cage
with the virus incubated ferrets and in a few ferrets in the adja-
cent cage. Thus, it has been shown that animal-to-animal trans-
mission by airway as well as by direct contact can occur.* This
information raises the concern that there may be an increase in
the number of people leaving their pets. Computer simulations
have been performed to estimate how this may affect outbreak-
related outcomes, and it has been anticipated that the number of
animals to be abandoned may reveal significant differences in
the risk of transmission.*¥ It has been argued that quarantining
animals at home would be a better strategy to control the spread
of the virus.*

COVID-19: Transmission from animal to human
SARS-CoV-2 is considered to have been first transmitted from
bats as the genome sequence was 96.2% identical to the corona-
virus RaTG13 detected in horseshoe bats (Rhinolophus spp.) in
Yunnan province in 2013. However, it is not yet known whether
it was transmitted from bats to humans directly, or whether there
was an intermediate host in the transmission.*** In addition,
there is no evidence yet to show that there is reverse zoonosis
from animals to humans, which will cause the epidemic to be-
come panzoonotic.*”l However, this potential public health con-
cern requires further research.
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Conclusion

It is known that transmission from person to person is the
main route of spread in the SARS-CoV-2 pandemic. It is rec-
ommended that people who are sick should limit their con-
tact with pets and other animals, and quarantine their pets at
home, owing to the demonstration of human-to-animal and
animal-to-animal transmissions. Animal-to-human transmis-
sion has not yet been demonstrated, but given the potential
public health concern, health strategies need to be restructured
comprehensively, not only during this outbreak but also in po-
tential future outbreaks.
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