
ABSTRACT
COVID-19 has spread in over 210 nations and territories shortly after China. On 29 February, 2020, World Health 
Organization listed it in a category of high risk and on 11 March 2020 it was designated a pandemic after the 
declaration being Public Health International Emergency on 30 January, 2020. The countries around the globe are 
working and making efforts to control and contain this virus. The outbreak yet again proves the capabilities of 
the zoonotic contaminations. Although the substantial evidence advises possibility of preliminary emergence of 
zoonotic evolution, it is early to make confirmations on the role hosts that are intermediate such as turtles, pangolins, 
snakes and the other wild animals in origin of the SARS-CoV-2.  Moreover, in addition to bats, the natural host of 
numerous coronaviruses like MERS-CoV and SARS- CoV. The facts gained from the previous episodes of SARS-
CoV and MERS-CoV are being subjugated to retort the virus. Recognizing the probable emergence of zoonotic  
link and exact mechanism that is responsible for the initial spread will aid to design the control and preventive 
strategies against the spread of SARS-CoV-2. The present  review explains  about the SARS-CoV/ COVID-19 with 
particular focus on role of the animals, zoonotic and the veterinary links with the control and prevention strategies 
based on the approach of One Health.
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INTRODUCTION

Earlier in the days of December where the people were 
planning to welcome The new year along with the 
Chinese new year on January 2020 the media houses 
reported the suffering of many individuals with an 
intermittent and a clustered situation of pneumonia 
of which the origin was still unknown to the world in 
Wuhan, China. Subsequently, after recording the first 
case in the month of 12 December  2019, the causal agent 

was easily identified as one of those from the family 
of  Coronaviridae moreover on 12 January 2020, World 
Health organization declared it to be a fast scattering virus 
as the 2019 novel corona virus and the novel Coronaviral 
pneumonia and CoV- related diseases were addressed as 
“Covid 19” by the WHO on 11 February 2020 (Du et al. 
2020; Gralinski and Menachery 2020). 

later this year the emerging virus was also addressed 
as the “SARS CoV-2” by the CSG or the “Coronavirus 
Study Group” of the International Committee as on 
Taxonomy of the Viruses. On 12 March 2020 the world 
health organization finally declared the condition as 
pandemic that is threatening to the mankind to a very 
far extent (Chatterjee et al. 2020; Zheng 2020; Phadke 
and Saunik 2020; Rundle et al. 2020). As today, “SARS 
CoV-2” is believed as seventh coronavirus which is 
infecting humans. While other coronaviruses include 
the following OC43, HKU1, 229E, nl63, SARS-CoV and 
the MERS-CoV. Among all those the MERS-COV and 
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SARS-CoV are zoonotic yet have concluded in massive 
outbreak due to the very high mortality rate in past two 
decades whereas the others usually are associated with 
the illness of minor upper respiratory tract (Wei et al. 
2020). Sometimes this leads to the complicated disease 
when stirring in the immunocompromised individual. 
(Villamil-Gomez et al. 2020).

To be specific the culinary habits of the Chinese people 
includes the consumption of various wild animals. 
The general motivation which is responsible for such 
consumption by humans in China is because of the 
belief that consumption of few wild animals and their 
driven products hold certain medicinal values an also 
promotes human health in many aspects (Harypursat and 
Chen 2020). The circumstantial proof which links the 
first ever case of novel coronavirus to Huanan a south 
seafood market that offers numerous exotic live animals 
moreover our former knowledge that the coronaviruses 
are derived from animals helped us to conclude that 
the possible zoonotic communication in the SARS-
CoV-2. However, it is early to conclude anything as 
our knowledge of the main source of such infection is 
restricted (Jalava 2020). 

To discover the origins of SARS-CoV-2 would aid us 
to loosen the actual mechanism that is responsible for 
the preliminary transmission. After the attainment of 
a remarkable progress in a developing field concerned 
with as well as a highly precise lab based diagnostics , 
much consideration that has been surfaced on emerging 
operative vaccine and therapeutics for obstructing 
person to person transmission, old age contagions 
and the healthcare care employees infection (Chen 
et al. 2020), which is serious  for developing suitable 
preventive and the regulate strategies against fast 
dispersal of SARS-CoV-2 contamination. looking at 
advantageous propositions of the hydroxychloroquine 
the multicentric randomised learning that is ongoing to 
assess its operative as prophylactic measure in limiting 
the secondary SARS- CoV-2 contaminations along with 
related clinical indications evolution plummeting general 
spread of virus (Mitja and Clotet 2020).

Initiating from central of china, SARS-CoV-2 pandemic 
did not only spread in the 369 cities of China and only 
crossed the international margins within a very short 
period from December to March 2020. On 2 May, 2020, 
COVID-2019 has triggered persons in almost 210 nations 
and major territories in Asia, Africa, north America, 
Europe and the latin America (Rodriguez-Morales et al. 
2020a; WHO 2020). Thus, because of a very high rate of 
transmissibility all over the world it was hence declared 
as an emergency of public health of international interest 
by the World Health Organization on 30 January, 2020 
and soon after as a pandemic (DuToit 2020; Habibzadeh 

and Stoneman 2020; liu et al. 2020a, 2020b; wood 2020; 
WHO 2020).

In the beginning of the 21st century the other 
coronaviruses like MERS-CoV and SARSCoV, in the 
year 2012 and 2002 respectively have been the reason 
for (SARD) severe acute respiratory distress outbreak 
however, the present Covid 19 affected the population 
in larger numbers leading to a number of around 4.71 
million confirmed affected as well as death toll by 17 
May, 2020 of 0.31 million (WHO). These Statistics are 
relatively higher than the cases of MERS-CoV A and 
SARS-CoV however with lower fatality rate. The current 
situation of the pandemic has significantly affected 
the economies around the globe moreover, intensively 
affecting the developing nations. This pandemic not 
only adversely affected the operations of the world like 
disappointed multinational businesses, interrupted global 
trading, transportation, trade, tourism but has resulted 
in reduction in the income derived from the market, 
(Ayittey et al. 2020).

China is known as a home for many farms which rears 
several species of animals like deer, porcupines, snakes, 
civets, turtles, foxes, minks, bamboo rats, bears and birds. 
These kinds of farms can be helpful in understanding 
and knowing the origins of the SARS-CoV-2 (Zhai et 
al. 2020). Before addressing dogs, snakes and pangolins 
as the host of the SARS-CoV-2, a bunch of principles 
known as Koch’s assumptions have to be fulfilled. Thus, 
it is absolutely unethical to discard these animals without 
proper conclusive evidence of the SARS-CoV spread from 
animals to humans (Brownlie 2020). The current reports 
of the SARS-CoV-2 in the animals such as cats, dogs and 
one tiger have concluded in needless fear among general 
public along with pet owners moreover have affected 
the welfare of the animals, (Parry 2020). The current 
compilation in brief highlights bound SARS-CoV-2, 
causing increasing cases of Coronavirus (COVID-19) in  
humans related to the role of that of animals, zoonotic 
aspects, veterinary importance and noticeable prevention 
and strategies of control that focuses on the one-health 
tactics to refrain and fight the situation of virus.

The virus of SARS-COV-2: The coronaviruses are RnA 
viruses with positive sense. The newly developed SARS-
CoV-2 is a member of order nidovirales, the family 
Coronaviridae, the sub family of Orthocoronavirinae 
under this belong four genera known as Alphacoronavirus, 
Betacoronavirus, the Gammacoronavirus and lastly the 
Deltacoronavirus are characterised. SARS-CoV-2 have 
its place to genus Betacoronavirus and the subgenus 
of Sarbecovirus. The SARS-CoV-2 and the MERS-CoV 
also belongs to the genus of Betacoronavirus. However, 
the SARS-CoV-2 is quite different that the mentioned 
two on genetic levels. SARS-CoV-2 is said to be 88-89% 
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identical to the two-bat origin of SARS coronaviruses. 
(bat-Sl-CoVZC45) and bat-Sl- CoVZXC21, also known 
as ZC45 and ZXC21), while it is said to be 82% identical 
to the humans SARS-CoV Tor2 in addition to the human 
SARS-CoV BJ01 2003 at nucleotide level as (Drexler et 
al. 2014; Hu et al. 2017; Hu et al. 2018; Chan et al. 2020; 
Malik et al. 2020a). 

Only around 50 to 51.8% identities were observed 
between the MERS-CoV-2 and SARS-CoV and 79% 
between the SARS-CoV and SARS-CoV-2. Furthermore, 
the molecular level of the phylogenetic analyses 
showcases that SARS-Cov-2 is closer to bat origin of 
SARS-CoV (Mohd et al. 2016; Ramadan and Shaib 
2019; Ren et al. 2020; Malik et al 2020a). The highly 
advanced and in-depth study of the genome identifies the 
presence of 380 substitutions of amino acids between the 
arrangements of the SARS-CoV-2 the (HB01) in contrast 
to equivalent consensus arrangements of SARS-CoV and 
the SARS-CoV-2 viruses. The amino acid substitution 
may have made contributions to the functional along 
with the pathogenic deviation.

The range of Host: The coronaviruses do not only infect 
humans but also animals of both wild and domestic kind 
the infections most of the times remain sub-clinical (Ji et 
al. 2020a; li et al. 2020a; Salata et al. 2020). However, 
this clinical form differs from colitis in horses, cattle and 
swine, the upper breathing tract disease mainly in cattle, 
felines, dogs and poultry in addition to common cold to a 
highly fatal infections of respiration in man (Dhama et al. 
2020a, 2020b). Midst the main four genera in coroaviridae 
family, the alphacoronavirus and the betacoronavirus 
commonly contaminate mammals and possess probable 
origins of bat meanwhile the Gammacoronavirus and the 
Deltacoronavirus contaminate fishes, birds and mammals 
and the assumption is that they are from pig origin 
(Woo et al. 2012; Hu et al. 2017; Cui et al. 2019). The 
Betacoronavirus genes have probable zoonotic pathogens 
like the SARS- CoV and the MERS-CoV that possess bats 
as the primary host moreover secondary hosts such as 
civet cat for the former and dromedary camels for latter 
(Wang and Eaton 2007; ArGouilh et al. 2018; Ramadan 
and Shaib 2019).

Many CoVs that has been improved or recovered from the 
birds like Bulbul coronavirus HKU11, Wigeon coronavirus 
HKU20, night- Heron coronavirus HKU19, Munia 
coronavirus HKU13 and the general moorhen coronavirus 
HKU21. The general swine contaminating infections 
from coronavirus includes Transmissible Gastroenteritis 
Virus, Porcine Coronavirus HKU15, Porcine Epidemic 
Diarrhoea virus and the Porcine Hemagglutinating 
Encephalomyelitis virus that are being testified across 
globe (Ma et al., 2008). Furthermore, another list of 
species of animal are also states harbouring  CoVs 

like horses, swine, cattle, cats, dogs, rabbits, rodents, 
camels, ferrets, birds, mink, snake (like krait and Chinese 
cobra), bats, frogs, hedgehogs (the Erinaceus europaeus), 
marmots, Javan or Malayan or Sunda pangolin (the 
manisjavanica), while many othe significant wild animals 
and the role they play as reservoir must be given even 
more attention by the world ( WHO 2203; Dhama et al. 
2014a, 2014b 2020a; Monchatre- leroy et al. 2017; Ji et 
al. 2020a; Malik et al., 2020b; Xu 2020).

SARS-CoV-2/ Covid19: zoonotic links, veterinary, 
animals and transmission

Animals being affected by Coronavirus: As it is known 
that the coronaviruses possess a wide animal hosts, 
few species of animals also harbour the pathogens 
and a very few of such animals get affected by serious 
contamination (Cui et al. 2019; Andersen et al. 2020). 
The coronaviruses such as rat hepatitis virus, guinea 
pig virus, rat sialodacryoadenitis coronavirus and the 
rabbit coronavirus are few important viruses that are 
responsible for the enteritis, hepatitis and the breathing 
infections in the lab animals. Amongst a large number 
of animals, the bovine coronaviruses (BoCoVs) possess 
zoonotic potential known as being different from the 
asymptomatic children and found affecting few domestic 
animals and the wild ruminants where bloody diarrhoea 
among adult cattle, calf diarrhoea in the neonates and 
the respiratory form of fever in all groups irrespective of 
age in cattle are global implication (Zhang et al. 1994; 
Suzuku et al. 2020). 

The Feline coronavirus affects respiratory tract, the major 
nervous system, gastrointestinal tract, abdominal cavity 
in order to produce infectious peritonitis and enteritis 
(Tekes and Thiel 2016). The Canine enteric CoVs of the 
Alphacoronavirus and the Betacoronavirus genera bother 
enteric and the respiratory region respectively, (Erles and 
Brownlie 2008; licitra et all. 2014).In poultry industry 
the virus of infectious bronchitis, the member of the 
Gammacoronavirus genes results in extensive loss in 
economic operations by developing respiratory issues, 
infection in the urinary tract and the reproductive issues 
(Dhama et al. 2014a, 2014b). The swine acute diarrhoea 
syndrome CoVs a member of the Alphacoronavirus genes 
that produces very serious enteritis in the suckling piglets 
that causes significant mortality. 

Upon such genomic study, the virus was found in 95-96% 
of identical to the horseshoe origin of bat (Rhinolophus 
sp.) CoVs and the known HKU2 coronavirus (Wanh and 
Jin 2020). Furthermore, it has been suggested that there 
is a possibility of the host skipping from bats to the pigs 
by crossing species obstacle either by recombination 
of genes or by developing changes at level of (RBD) 
receptor binding domain (Zhous et al. 2018; yang et 
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al. 2019).Among all the species of animals another new 
coronavirus named as the SW1 is recognised by making 
use of the technology of panviral microarray in liver 
tissues of captive beluga whale (Mihindukulasuriya et 
al. 2008).

Zoonotic links and Animals of SARS-CoV-2: 
Coronaviruses in he past has crossed the barrier of 
species during MERS and SARS outbreaks, and therefore 
SARS-CoV-2 appears to be an outcome of the barrier of 
the species jumping for third time. Among the CoVs, the 
current zoonotic ones like MERS-CoV, SARS-CoV and 
the SARS-CoV-2 has gained higher significance due to 
the seriousness of the disease in the humans moreover 
their global blowout (Rothan and Byrareddy 2020). The 
development of the new CoVs and the extensive host  
range it possesses is may be because of the instability 
of replicase enzyme, the RnA is dependent on the RnA 
polymerase, the polybasic furin cleavage site and the 
O-linked glycans, deficiency mechanism of proofreading, 
the advanced mutations rate in RBD of the genetic 
recombination and the spike gene (Su et al. 2016; Chen 
2020; Patel and Jernigan 2020). Multiple Research show 
that the SARS-CoV and the SARS-CoV-2 both make use 
of the ACE2 as a common cell access receptor (Zhou et 
al. 2020a). Because of the mutation in the region of the 
RBD of gene S of CoVs, the range of host gets prolonged 
in order to infect the other host species whether humans 
or animals, the transmissibility and pathogenicity of the 
virus may get increased on altered in the future becoming 
a situation of global concern. (Chen 2020; Patel and 
Jernigan 2020).

While conducting a search of the origination of the 
SARS-CoV-2, the observation was made that initially 
the infected person has a general exposure spot. The 
Wet seafood market of wholesale in south china in 
the city of Wuhan is known for restaurants that offers 
large and small domestic and wild animals moreover 
live animals that includes rabbits, bats, poultry, snakes, 
turtles, pangolins,hedgehogs, marmots and badgers for 
consumption by humans. (Hu et al. 2015; Hui et al. 
2020; Ji et al. 2020b; liu et al. 2020a, 2020b; lu et al. 
2020b; Wang et al. 2020; Wu et al. 2020b). The inferences 
in the beginning from Wuhan’s seafood marketplace 
hypothesised the source of animals’ attachment and 
the wild animals for spill over of the SARS-CoV-2. The 
results of the Research indicated the chances of zoonotic 
basis because the CoVs circulate between certain species 
of animals, vertebrate and the humans as there are 
wide range of hosts. There was an assumption that the 
SARS-CoV-2 was initially transmitted from the animals 
to humans, and maintaining a human to human spread 
(Hui et al. 2020; Ji et al. 2020a; nishiura et al. 2020).

In case of the MERS-CoV, there are evidences which 
states biological RnA is released by the nasal secretions 

and the faeces also from the milk, stating the danger 
of food borne spread of the MERS-CoV (Reusken et al. 
2014). Moreover, a number of camels that are offered 
for slaughtering in few studies showcased evidences 
of shedding of nasal MERS-CoV (Farag et al. 2015). 
Furthermore, the chances of SARS-CoV-2 as being 
a food borne infection of CoVthat is spread by route 
of respiration (Jalava 2020). The literature documents 
showed that there are a few of origin of bat SARS-CoV 
and were likely enough to infect human beings. As noted 
formerly, bats were overserved to be transmitting the 
SARS-CoV and the MERS-CoV, hence the researchers 
predicted the role played by bats in the transmission 
and origin for the present pandemic of the SARS-CoV-2 
(Fan et al. 2020a; Malik et al. 2020a; Wong et al. 2019; 
Zhou et al. 2020a). 

Presently it is understandable that SARS-CoV-2 is 
intimately related to coronavirus of the bat which is 
believed to be a preservation of the hosts of the former 
CoVs related to SARS. Therefore, SARS-CoV-2 may have 
been developing from the recombination of sequential 
combinations that occurs between the viruses related to 
SARS and precursors. On the basis of the usage of the 
codon bias snake was projected as the reservoir of the 
SARS-CoV-2 (Ji et al. 2020a). nevertheless, this projection 
was contradicted by few researchers. This was the cause 
for questioning the presence of any intermediate host 
(animal) which can be responsible for the spill over 
of zoonotic transmission among humans (Weiss and 
leibowitz 2011; Murdoch and French 2020).

In a similar way not just only from bats the coronavirus 
is associated with SARS that was transmitted from the 
humans to swine (Chen et al. 2005). It is relevant to state 
that the swine had been one of the predominant species 
for evolution in the past of various strains of Influenza 
A when existing in an intimate association with the 
avian and the species pf human and as the CoVs of 
bats that infect pigs, possibility of development of any 
novel virus involving corona and influence can’t be left 
out including the present situation of the increasing 
SARS-CoV-2 cases, explorative studies and researches 
are required for such hypothesis (Brown 2001; Dhama 
et al. 2012; Malik et al. 2020a). 

The given conditions at any time, swine that serve as the 
vessel of mixing of viruses carrying influenza (Ma et al. 
2009) needs to be considered with safety as it remains 
in the proximity with human and the cycles of domestic 
sylvatic that involves contact with various wild animals 
and the circumstances might get worse (Ma et al. 2008). 
nevertheless, for the current time, researches of Shi et 
al. (2020) have not disclosed any important vulnerability 
of swine to SARS-CoV-2. Civets, camels and bats have 
been in the list of current animal carriers of the human 
infections of CoV (Cui et al. 2019). In the latest, the bats 
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(Wu e al. 2020b) and the pangolins (Zhang et al. 2020a) 
are believed to be the possible origin source of the SARS-
CoV-2 (Andersen et al. 2020).

Till now the real intermediate nature and host that led 
to emergence are yet to be discovered and explored. The 
two scenarios of the development of SARS-CoV-2 are 
taken into projections. In the first the natural selection 
of the viruses which might have been occurring in any 
animal host formerly before the spread in the humans 
and secondly it is the natural selection of the viruses 
that has occurred in the humans after zoonotic spread 
(Anderson et al. 2020). The advanced researches that 
involves the cuture of cell or the animal models may help 
in answering these hypothesis (Ge et al. 2013; Anderson 
et al. 2020). 

The Bats: Bats are considered to be the superlative 
reservoir hosts for the CoVs, as the virus are continuously 
present in bats and are asymptomatic. They tend to 
travel across the jungles in quest of and spread virus to 
different kinds of hosts as they get in contact with (Fan 
et al. 2019). In china bats are of significant purposes 
as they not only are sold for consumption purposes 
but also for medicinal purposes and the wild bats are 
often used to attaincompounds derived from bats. Even 
though bats possessmedicinal value, a severe risk is 
posed by them for acquiring novel zoonotic infection 
(Riccucci 2012; Wassenaar and Zou 2020). In present 
situation novel coronavirus pandemic, findings of the 
laboratory confirmed that the SARS-CoV-2 is constituted 
96% alike to bats Cov at genomic therefore bats might 
be the principal source of the zoonotic spill over (Tang 
et l. 2006; Rodreiguez Morales et al. 2020b; Zhou et al 
2020a).

The Pangolins: The bats are not the only reservoir of 
coronavirus but Malayan pangolins are also isolated 
for coronavirus and RBD is the protein S of the SARS-
CoV-2 was very similar to the of the Pangolin-V thus, 
the pangolins may be the intermediate host of the novel 
coronavirus (Xiao et al. 2020). The conclusions of Zhang 
et al. (2020b) also support the stated research. Most 
interestingly, coronavirus secluded from the pangolins 
(SRR101068377 and SRR10168378) didn’t possess RRAR 
motif. SARS-CoV-2 virus secluded from the individuals 
that are infected showcased a huge alikeness to Beta 
COV/yunnan/ CoV/RaTG13/2013 virus that is compared 
to those that were secluded from pangolins (li et al. 
2020b). Such researches suggested that pangolins had 
little probability of acting as one of the intermediate 
hosts of the SARS-CoV-2. Further the studies required 
to recognise intermediate host and in order to confirm 
their part in the development and origin of the virus 
in man. 

Felines and Canines: Until now the SARS-CoV-2 infection 
is identified in two dogs, where both are reported from 
the city of Hong Kong (Almendros 2020a). The primary 
case was identified and reported in a Pomeranian dog 
which was 17-year-old which gave a positive RTPCR 
outcomes in both the cases of nasal and oral samples 
(Almendros 2020a; American Veterinary Medical 
Association 2020). Although the serological test done 
initially gave a negative result, the blood tests that 
were carried out later in the future gave a weak positive 
outcome. The reason for this might be because of the fact 
that the development in the antibody may take 14 days 
or more (Almendros and Gascoigne 2020b). 

A research report of the seroconversion in dogs 
showcased that animal has formed antibodies against 
the SARS-CoV-2. This suggests that the virus imposed 
weak infection in dog and such result was due to 
the immune system. Therefore, the studies suggest 
an unbiased and true contamination in the case of 
dogs which was transferred from humans to animals 
(Almendros and Gascoigne 2020b). In a similar way one 
such case of SARS-CoV-2 contamination was identified 
in German Shepherd in Hong Kong. Interestingly, 
that both mentioned cases of the canine SARS-CoV-2 
contaminations were identified with positive owners of 
SARS-CoV-2 (American Veterinary Medical Association 
2020). Presently, there are no substantial proof that the 
dogs get infected from SARS-CoV-2 or are able to spread 
the virus to the humans (Almendros 2020a).

In another case where animals were again involved was 
of two cats, one from Hong Kong and the other from 
Belgium was tested positive for the virus of COVID 
19 (American Veterinary Medical Association 2020). 
Scientist from the Harbin Veterinary Research Institute 
has stated that the cats can be infected with the SARS-
CoV-2 under the conditions of experiment and are able 
to transmit to the other cats that are susceptible and are 
pet together in the same house,(Mallapaty 2020; Shi et al. 
2020). The research was on the basis on the experimental 
inoculations and might not stand accurate in the natural 
conditions. none of those cats who were infected 
displayed any symptoms or signs or any sickness, that 
indicates their low capability for spreading the infections 
(Mallapaty 2020). 

The serological study that was carried out among the 
cats from the city of Wuhan noticed the attendance of 
the neutralizing antibodies of SARS-CoV-2. This study 
specifies that the cats are not immune to the infection of 
SARS-CoV-2 under the natural conditions that results in 
a response that is antibody (Zhang et al. b). nevertheless, 
among cats that were tested positive, an advanced titre 
of the neutralizing antibodies was seen in cats who were 
staying in a close contact with the owners who were 
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SARS-CoV-2 positive (Zhang et al. 2020b). In a recent 
case, Malayan tiger from the Bronx Zoo in the new york 
city was also identified as a SARS-CoV-2 positive. This 
big cat is also assumed to be contaminated with the virus 
because of the positive tested asymptomatic keeper of the 
same zoo. The carnivores were being tested for the virus 
when they began to display of minor respiratory sickness 
(United States Department of Agriculture 2020). 

Animal and human interactions are a risk factor: Many 
researchers stated the traditional way of cooking in 
China as one of the reasons responsible in a way for the 
situation of infection of the novel coronavirus in human 
beings because as stated by the customs of Chinese 
food that the live slaughtering animals are believed to 
be even more nutritious however the same time, many 
get in contact with the any or all types of pathogens 
that are possibly present (SARS-CoV, Rotavirus, nipah 
virus, Highly Pathogenic influenza virus) that could be 
present in the food items that are offered (FAO/WHO 
2008). Human and animals’ interactions on a regular 
basis either in market place or in animal industry without 
taking better ecological biosecurity were believed as 
an important risk factor for the increasing number of 
zoonotic diseases, predominantly in the communities 
that lives in the rural china in the southern part (Daszak 
2020). 

After such reports, china has temporarily banned the sale 
of wild animals and trading of bats after the breakout of 
novel coronavirus. In addition, Wuhan’s food market has 
been closed to refrain the spread virus and development 
of novel variant of any virus can be barred. Furthermore, 
it has been advised to ignore any such contact with 
wildlife and farm without use of protective personal 
gear (Benvenuto et al. 2020). In addition to this, the 
need that arises is to waft strategies for surveillance and 
guidelines for prevention to get an in-depth analysis of 
the betacoronavirus. Specifically, in the bat family of 
Rhinolophus as in previous cases of MERS, SARS and 
currently SARS-CoV-2 pandemic that has created panic 
(Daszak et al. 2020). Therefore, the bat appears as the 
source od origin or natural reservoir of the SARS-CoV-2 
(li et al. 2020) which leads to the zoonotic infection in 
people through a middle host that is yet to be decoded 
with current investigations on the ferrets, pangolins and 
probably snakes. nevertheless, the future developments 
might disclose the original intermediate hosts of the 
virus SARS-CoV-2 that is responsible for the zoonotic 
spread (Almenndros 2020a; Dhama et al. 2020d; She et 
al. 2020; Zhang et al. 2020a, 2020b).

Animal Models: Even though the current studies on 
animal models lack for the SARS-CoV-2, a current study 
explored the utility of the rhesus macaque, non-human 
primate as a model that carries the SARS-CoV-2 studies. 
Earlier these non- human primates helped in calculating 

the antivirals and the vaccines against the MERS-CoV 
(de Wit et. Al 2020). The work process on the SARS-
CoV-2, rhesus macaques showcased the settlement of the 
infection of SARS-CoV-2 which possessed high amount 
of virus in the rectal swabs and oral-naso. 

Apparently, the lesions of the disease in radiographs of 
the lungs and the clinical signals lastingup to a period 
of 16 days evidently proved the effectiveness of diseases 
and helping in establishing and testing the antivirals and 
vaccines (Munster et al. 2020).The isolation SARS-CoV-2 
from the dogs is also noted (OIE. 2020). Currently, Shi 
et al. (2020) have stated the susceptibility of cats, dogs, 
ferrets and various domestic animals to SARS-CoV-2 
by an experiment inoculation and stated that SARS-
CoV-2 is poorly replicated in pigs, chickens, ducks and 
dogs however efficiently in cats and ferrets. Cats can 
transmit the infection via their droplets (Shi et al. 2020). 
nevertheless, exact exploration needs specific models, 
specifically animals with the ACE2 receptors which are 
similar to those people (Andersen et al. 2020).

Figure 1: Zoonotic links of SARS-CoV-2. Bat has been 
reported as the reservoir source of SARS-CoV-2. The 
intermediate host is not yet ecucidated cleary and presently 
snake and/ or pangolins are reported to the intermidate 
host. Reports regarding the transmission of SARS-CoV-2 
from human to animal have been speculated. Study also 
shows that SARS-CoV-2 replicate poorly in pig, chicken 
and duck while ferrets and cats are susceptible 

Establishing an accurate animal models will aid in 
understanding process of the disease and also developing 
therapeutics and prophylactics (TBRI 2020; Dhama et 
al. 2020c). The non-human primates are believed to be 
suitable models of the human diseases, where in case of 
exploration to-pathogenesis of disease and the immune 
response, other modes are preferable (TBRI 2020). The 
non-human mice, hamster and primates (Gretebeck 
and Subbarao 2015) were used as the animal models 
for the MERS and SARS, and few may have probability 
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in SARS-CoV-2. The golden Syrian hamster has been 
investigated for studies on protection of the vaccine 
against the strains of SARS-CoV-2 (Roberts et al. 2008). 
Moreover, advised to be the capable animal model that 
reveals the pathogenesis and CoV pathology along 
with the efficiency of the vaccine that is to be tested. 
In case of transgenic animals like mice have better 
relativity of stimulating the SARS-CoV-2 as there are 
presence of structural differences in the ACE 2 receptors 
in some species of animals to which the receptors are 
binding the domain of protein of spike of SARS-CoV-2  
(liu et al. 2020b; Wang 2020).

On modelling the receptors of ACE2 between some 
animals like cats, orangutans, ferrets, pigs, monkeys, 
species of bats and human possess alike levels of 
affinity for the virus SARS-CoV-2 that is based on the 
similarity of structures of the receptors of ACE2 (Jarvis 
2020). Therefore, these might have probable role that 
can be used as the animal’s models with furthermore 
investigative researches. The smalls animal’s model is 
preferable generally like rabbits and mice as it is cheaper 
and easier to manipulate and easily available (Dhama et 
al. 2020c). Primarily, mice were thought to be challenging 
because of the distinction in the ACE2 receptor usage 
pattern, however for SARS-CoV-2 the transgenic mice 
now are believed to be the applicable models (li et al. 
2020a, 2020b Wang 2020; Zhou et al. 2020b). 

Animals like Ace2 knokout mouse, inbred mouse, 
Tmprss2 knockout mouse, Transgenic HlA mouse and 
Stat1 knockout mouse are being speculated as he animal 
modesl for the COVID-19/ SARS-CoV-2 (Hoffmann et al. 
2020; Taconic Biosciences 2020; Wang 2020). 

Control and Prevention: In the past and the current 
situations of Ebola, Zika, viruses of Bird Flu, nipah 
(Munjal et al. 2017; Dhama et al. 2012, 2018; Singh et 
al. 2019), and knowledge earned from past threats of 
the coronaviruses (MERS- and SARS-CoVs) along with 
the advance in field of science have paved the path to 
counter developing pathogens like SARS-CoV-2. For 
this situation, high efforts are made to control and 
contain the transmission of the virus that is haunting the 
lives of many around the globe and posing a situation 
of pandemic even now. Therefore, works for strict 
vigilance, rapid diagnosis, quarantine procedures and 
appropriate isolation are being done to refrain the further 
transmission. Moreover, enhanced surveillance and 
observation, intensive care unit, better medical facilities, 
rapid communication, networking programs, awareness 
programs for the public, efforts to establish effective 
anti-viral, drugs and vaccines are being speculated and 
discovered optimally.

Global collaborative readiness and efforts to handle the 
further emergency to a level of the situation of pandemic 

capability along with the proper and applicable heath 
approach to fight this virus are being used effectively 
(Bonilla- Aldana et al. 2020, Dhama et al. 2013a; 2013b; 
2020a; 2020c; Malik et al. 2020a, 2020b; Rodriguez- 
Morales et al. 2020c). The vaccines look long lasting 
solution for the pandemic. nevertheless, presently 
there are no such vaccines available to fight against it 
(Shang et al. 2020; Chen et al. 2020). Ideas are being 
motivated from the structures of virus, pathogenesis and 
the connected coronavirus (Ahmed et al. 2020; Shang 
et al. 2020). 

There are various vaccines that are being evaluated 
by the different companies and institutes (Shang et 
al. 2020) with few of them under trials. Moderna, Ma, 
Cambridge, USA a biopharma company initiated the 
mRnA-1273 vaccine collaborating with the CanSino in 
Hong Kong the Special Administrative Region, situated 
in China (Flanagan 2020). Birmingham’ s University of 
Alabama (UAB), USA, AI, Birmingham in coordination 
with the Altimmune Inc., Md, USA, Gaithersburg, is 
working on development of an intranasal antiviral 
against the COVID-19 and termed it AdCOVID on pattern 
of the pandemic vaccine for influenza and inhalation 
anthrax (Hansen et al. 2020). Clover Biopharmaceuticals 
firm, China, Chengdu has come up with SARS-CoV-2 
protein that is based on the subunit vaccine (Clover 
Biopharmaceuticals 2020).

As on 20th March, 2020, The WHO has calculated 
over 44 candidates for vaccine that targets SARS-
CoV-2 among these only a few are under the clinical 
observation while others are under development by 
institutions and companies.Theyincluded live attenuated, 
formaldehyde inactivated, protein subunit, DnA, 
m-RnA, VlP, replicating, and non-replicating vector-
based SARS-CoV-2 vaccines. Adenovirus type 5 vector 
vaccine by CanSino biological Inc., Hong Kong Special 
Administrative Region, China, and Beijing Institute of 
Biotechnology, Beijing, China, andlnP-encapsulated 
mRnA vaccine developed by Moderna/nlAlD, Bethesda, 
Md, USA, is under phase-I clinical evaluation. 

Few in pre-clinical stage of clinical evaluation 
against COVID-19 include DnA plasmid vaccine 
by ZydusCadila, Ahmedabad, India, DnA plasmid 
vaccine through electroporation device by Inovio 
pharmaceuticals, Plymouth Meeting, Pa, USA,DnA 
vaccine by Takis/Applied DnA Sciences/Evvivax, 
Rome, Italy, formaldehyde inactivated alum vaccine by 
Sinovac, Beijing, China, live attenuated virus vaccine 
by Codagenix, Farmingdale, new york, USA/ Serum 
Institute of India, Pune, India, MVA encoded VlP by 
GeoVax/BravoVax, Smyrna, Ga, USA, Ad 26 by Janssen 
pharmaceutical companies, Beerse, Belgium, ChAdOx1 
by university of Oxford, Oxford, UK, adenovirus-based 
nasoVAX expressing SARS-CoV-2 spike protein by 
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Altimmune, Gaithersburg, Md, USA, Ad5 S (named as 
GREVAXTM) by Greffex, Aurora, Co, USA, oral vaccine 
by Vaxart, South San Francisco, Car USA.

Animal derived  Drosophila S2 insect cell expression 
system using VlPs as protein subunit vaccine by 
ExpreS2ion, Horsholm, Denmark, S protein based by 
WRAIR/ USAMRIID, Fort Detrick, Md, USA, another S 
protein by AJ Vaccines, København, Denmark, S-trimer 
by Clover Biopharmaceuticals Inc., Chengdu, China/
GSK, Brentford, UK, peptide based vaccine by Vaxil Bio, 
Toronto, Ontario, Canada, S protein through baculovirus 
production system by Sanofi Pasteur company, 
Swiftwater, Pa, USA, full length S trimers nanoparticle 
with Matrix M by novavax, Rockville, Md, USA, gp-96 
backbone based vaccine by Heat Biologics, Morrisville, 
nC, USA, or University of Miami, Miami, Fl, USA, Sl 
or RBD protein based by Baylor College of Medicine, 
Houston, TX, USA, adjuvanted microsphere peptide 
vaccine candidate by University of Saskatchewan, 
Saskatoon, Saskatchewan, Canada, lnP encapsulated 
mRnA encoding RBD by Fudan University/Shanghai 
JiaoTong University/RnACure Biopharma, Shanghai, 
China, sa-RnA (small activating ds-RnA) based COVID-
19 vaccine by Imperial College london, london, UK, 
among others (https://www.who.int/blueprint/priority-
diseases/key-action/novelcoronavirus-landscape-ncov.
pdf?ua=l).

Though till April 1st, 2020 US Food and Drug 
Administration (FAO) had not announced any confirmed 
commercial therapeutic or prophylactic vaccine against 
SARSCoV-2, nevertheless they have enlisted few 
potential vaccine candidates which are currently under 
either preclinical or clinical trials such as mRnA-1273 by 
Moderna Inc., Bethesda, Md, USA, Inovio's DnA vaccine 
InO-4800 against COVID-19 by Inovio Pharmaceuticals, 
Plymouth Meeting, Pa, USA, along with Ology 
Bioservices, Alachua, Fl, USA, BnT162 a mRnA vaccine 
by BionTech, Mainz, Germany, plantbased COVID-19 
vaccine by Medicagor Quebec, Quebec, Canada, oral 
recombinant COVID-19 vaccine by Vaxart, South San 
Francisco, Ca, USA, li-Key peptide COVID-19 vaccine 
by Generex Biotechnology, Toronto, Ontario, Canada, 
among others (PrecisionVaccination2020). (https://
www.precisionvaccinations.com/vaccines/coronavirus-
vaccines).

Till the time vaccines are set, alternate diseases control 
and prevention strategies require the focus. There 
is a requirement for strengthening he capacity and 
infrastructure that is build with trained employees, 
health workers and services to recognise the patients 
that are affected by SARS with isolation of the patients 
after they are suspected of the COVID-19. In order to 
apply any measures for prevention the primary step 

is check the case with speed and accuracy. While the 
confirmation of the deadly case, the guidelines of the 
Centre for Disease of and Prevention or CDCmust be 
implemented. As suspected cases are good source of any 
nosocomial blowout, the health employees should follow 
the precautionary practices when handling COVID-19 
cases. It is notable that a facility with the adverse air 
pressure is advised for keeping the confirmed cases of 
SARS-CoV-2. 

Applications of the telemedicine that have supervision and, 
monitoring, tele-visits, consultation and interpretation 
(Serper and Volk 2018) is proven to be effective in 
modifying the lingering diseases. Tele-model is being 
applied to the current situation of COVID-19 specifically 
in the isolated area that have limited medical reach 
that saves both the resources and manpower (Au 2020).
Even though the infections of respiratory tract and 
transmission of virus from the naso-oral secretions is 
well explained, the primary isolation of the SARS-CoV 
in China of a positive patient displayed the importance 
of digestive tract in the conjunction to respiratory tract. 
Ever since, when planning the strategies for control, 
this alternative path of transmission of virus was kept 
in mind that includes a focus on asymptomatic patients 
and clinical sufferers or persona who have mild or no 
signs (Gu et al. 2020).

CONClUSION

The markets for live animals, just like one in the South 
China, Huanan sea food market, will remain to be 
the ideal point which encourages the inter-species 
interaction between the domestic and wild animals.  
Therefore, the probability inter-species spread of the 
CoVcontaminations at hot spot is a centre of worry to 
the human being because of the adaptive recombination 
of genetic, that is present in these viruses. The perpetual 
ban on trade of wild animal should not be executed as it 
would only move the trade to black market. It is better to 
control and monitor the trading of wild animals rather 
than a complete ban. The spread of the newer zoonotic 
contaminations like the SARS-CoV-2 is unavoidable in 
the days to come. 

Thus, the international and local regulatory bodies must 
develop and enforce mechanisms for diseases’ control 
that is effective enough to decrease the probability of 
human acquaintance to the wild animals. The breakout 
of the SARS-CoV-2 is another example which proves 
the presence of any intimate but upfront interaction 
between the animals, people and environmental health 
which can potentially result in development of live 
threatening pandemic. The recent years have showcased 
the destructive capabilities of few zoonotic coronavirus 
contaminations like MERS, SARS, and presently the 
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SARS-CoV-2 which needs call for the applications of the 
framework of One Health to safeguard the humankind 
from the evolving pathogens soon.
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