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In response to the ongoing COVID-19 pandemic, biolo-
gists are working hard to screen many species of wild
animals to logically pinpoint the exact origin of the
virus. Now, researchers are more alert after the second
consequence of zoonotic viral diseases during the pan-
demic period. Previously, an editorial by Wong et al.
appeared in Zoological Research that suggested track-
ing the origin of SARS-CoV-2. It was an important scien-
tific question (Wong et al. 2020). Recent monkeypox
spread in more than 12 non-African countries has again
raised the same question to screen many species of
wild animals to identify the particular origin of the
monkeypox virus rationally (Graham 2022, Velavan and
Meyer 2022, Yang 2022). Monkeypox is now a global
threat during the COVID-19 pandemic period and the
global health community is on alert (Graham 2022,
Rudan 2022, Yang 2022). So the emerging and ree-
merging zoonotic diseases have aggravated the same
question to pinpoint the exact origin of the viruses, the
host range, and natural reservoir (Figure 1).

It has been observed that several infectious diseases
have emerged from time to time. The causes and epi-
demics of these diseases influenced both the global
human and animal health. Most of the emerging infec-
tious diseases are zoonotic diseases of animal origin
(Judson and Rabinowitz 2021). Several zoonotic viral
infections have been noted, which are Ebola virus dis-
ease, Avian influenza, Hantavirus, Chikungunya, hand,
foot, and mouth disease, Crimean-Congo hemorrhagic
fever, Japanese encephalitis, Dengue, Rift Valley fever,
Nipah virus, Novel human coronavirus, Rabies, Viral
hepatitis, etc. Among those viruses, we know from pre-
vious reports about their reservoir host/vector (Table 1).
However, in most cases such as SARS-CoV-2 and

monkeypox virus, the main reservoir(s) are still
unknown. Understanding the zoonotic reservoirs is
essential at this point, and it will help prevent and con-
trol future infectious diseases with zoonotic nature such
as SARS-CoV-2 and monkeypox virus outbreaks.

At the same, it was observed that the intermediate
host plays a crucial role in transmitting the zoonotic
virus from natural hosts to others. The intermediate
host is an animal, and sometimes, domestic animals
can be intermediate hosts. Several studies have
observed that these intermediate hosts might suffer
from the disease. For example, during the coronavirus
transmission, swine acute diarrhea syndrome was noted
when coronavirus (SARS-CoV and/or swine acute diar-
rhea syndrome coronavirus) was transmitted from bats
to pigs (Chakraborty et al. 2020, Zhou et al. 2019).
However, the intermediate hosts of the different CoVs
are noted as pigs, civets, camels, cows, camelids, etc.
The intermediate hosts for SARS-CoV-2 and monkeypox
virus strain are not correctly understood yet and have
not been specified.

Understanding the exact animal origin of any viral
outbreak is not easy. However, it is very urgent and
necessary to pinpoint the animal origin with the inter-
mediate hosts of these two viruses (SARS-CoV-2 and
monkeypox virus). With the shortage of data on the
precise animal origin of any viral outbreak, future pre-
ventive measures to control the disease epidemics and
pandemics cannot be done very effectively. Therefore,
we propose multidisciplinary teamwork and collabora-
tive approaches throughout the world among scientists
involving (molecular) biologists, physicians, ecologists,
veterinarians, virologists, health scientists, pathologists
and computational biologists to quickly identify all
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Figure 1. A schematic diagram of the zoonosis and the virus spillover events of two zoonotic viruses (SARS-CoV-2 and monkeypox virus).
The spillover event illustrates how the virus jumps from the natural reservoir to intermediate hosts and from intermediate hosts to human
or other hosts (a). A schematic diagram illustrates general concepts of infectious viruses and their spillover event. The spillover event demon-
strates how the virus jumps from natural reservoirs to intermediate hosts to humans (b). A schematic diagram illustrates general concepts of
zoonosis of the SARS-CoV-2 viruses and its spillover event from the natural reservoir to intermediate hosts. It also demonstrates how the
virus jumps from intermediate hosts to humans (c). A schematic diagram illustrates general concepts of themonkeypox virus’s zoonosis and
its spillover event from the natural reservoir to intermediate hosts. It also describes how the virus jumps from intermediate hosts to humans.
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animal sources of SARS-CoV-2 and monkeypox virus
such as their main host, intermediate host, and ani-
mal reservoirs.

Deadly viral outbreaks originated from
wild animals

Viruses occur naturally, and over 320,000 different
viruses can infect mammals. But, only about 200 of
them can infect humans. Some of the previously
reported deadly infectious diseases such as Ebola,
Marburg, HIV-AIDS, Nipah, Hendra, and West Nile have
originated from wild animals ranging from pangolins to
primates and bats to civets (Wegner et al. 2022). Bats
are the only true flying mammals, and they make up
about one-quarter of all the known mammalian species
in the world. Bats are also known to serve as natural
reservoirs for the filoviruses, SARS-like coronaviruses,
Nipah, and Hendra paramyxoviruses (Calisher et al.
2006). But, why bats attract more viral pathogens
affecting humans than other animals is not clearly
understood. Olival et al. tried to understand patterns of
viral diversity in wildlife. In this direction, they have
been attempting to understand the determinant that
helps in the virus’s spillover or cross-species transmis-
sion. They have illustrated the number of zoonotic
viruses per species. These parameters were analyzed
using the host taxonomy and human population within
a species range and phylogenetic relatedness to
humans. These factors might help to explain human-
wildlife contact. The researchers have found that viral
traits and phylogenetic host breadth are major predic-
tion parameters of zoonotic potential (Olival
et al. 2017).

The enduring COVID-19 pandemic has reportedly
started from a wholesale animal market in Wuhan, the
capital of China’s Hubei province. The wet markets are
famous throughout China. They sell various types of
live wild animals that are often confined in small cages
where the transfer of pathogens from animals to
humans can quickly happen. In fact, the Severe Acute

Respiratory Syndrome coronavirus or SARS-CoV-1 origi-
nated in China’s Guangdong province in 2003. The out-
break was suspected of starting in a wet market. But,
the exact wild animal origin of the virus has yet to be
confirmed conclusively.

The origin of ongoing pandemic virus SARS-
CoV-2: is it still ambiguous animal origin?

The reports at the beginning have suggested bats be
the potential reservoirs, and a paper, for example, by
Zhou et al., showed 96% similarities at the whole-gen-
ome level with the bat coronavirus confirming SARS-
CoV-2 originating from bats (Zhou et al. 2020). An art-
icle by Zhang et al. that appeared in Current Biology
suggested pangolins to be the potential natural reser-
voir of the SARS-CoV-2-like coronaviruses (Zhang et al.
2020). In contrast, another paper by Liu et al. identified
the pangolin coronavirus or pangolin-CoV-2020 to have
genetic closeness to SARS-CoV-2. This study tried to
understand the viral communities of Malayan pangolins
(Manis javanica). However, the study did not show the
COVID-19 emerging directly from the pangolin-CoV-
2020. The study described that this animal (Malayan
pangolins) might be one more host which might trans-
mit the SARS-CoV-2 to humans (Liu et al. 2019). Lam
et al. have illustrated pangolin-associated CoVs (corona-
viruses) associated with two sub-lineages of SARS-CoV-
2-related coronaviruses. One shows high similarity in
the RBD (receptor-binding domain) to SARS-CoV-2.
They have also concluded that pangolins might be a
possible host. The animal should be removed from the
wet market (Lam et al. 2020). Finally, some questions
have been raised: First, is the pangolin the primary host
of SARS-CoV-2 along with the bat? Second, does pan-
golin act as an intermediate host of SARS-CoV-2? Third,
which one is the natural reservoir of SARS-CoV-2, bat or
pangolin or both? However, future researchers should
answer all those questions.

Additionally, another paper by Xiao et al. reported
that the SARS-CoV-2 seemingly originated from

Table 1. Different zoonotic viral pathogens, animal host/hosts, and their year of epidemics.
Sl. No. Name of zoonotic viral pathogen Probable animal host Year of epidemic Reference

1. Ebola and Marburg Bats, wild birds 2018 (Cunningham et al. 2017)
2. Nipah, Rhabdovirus Bats, primates 2015 (Kreuder Johnson et al. 2015)
3. Hepatitis E virus Wild boars 2019 (Zecchin et al. 2019)
4. Zika virus Mosquitoes 2015 (Ioos et al. 2014)
5. Arbovirus Wild birds 2001 (Pereira et al. 2001)
6. Nipah, West Nile Chimpanzees and bats 2001 (Daszak et al. 2001)
7. Anger virus Bats 2015 (N�u~nez et al. 2012)
8. Avian influenza H7N9/HPAIVs Wild birds 2016 (Reperant et al. 2016)
9. Influenza A, Corona Bats 2017 (Hosseini et al. 2017)
10. H5N1, H5N2, Ebola, rabies Monkeys, African buffalo, wild ducks 2014 (Kock 2014)
11. MERS-CoV Camels 2012 (Gastanaduy 2013)
12. Coronavirus, SARS Bats 2013 (Shi 2013)
13. SARS-CoV Bats, pangolins 2002 (Xiao et al. 2003)
14. Chikungunya virus Mosquitoes 2004 (Laras et al. 2005)
15. Parvovirus, Hantavirus Pigs 2016 (Benavides-Arias and Soler-Tovar 2015)
16. Rabies virus, Leptospirosis Wild and domestic dogs 2013 (Martinez et al. 2013)
17. SARS-CoV-2 Likely bats, pangolins, dogs 2020 (Voskarides 2022, Wu et al. 2020, Zhang et al. 2020)
18. Lassa virus Rats 2018 (Ehichioya et al. 2019)
19. Dengue virus Mosquitoes 2010 (Schwartz and Albert 2010)
20. Ebola virus Bats 2017 (Cunningham et al. 2017)
21. Monkeypox virus Monkey 2007 (Parker et al. 2007)
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recombination of the coronaviruses of the bat and the
pangolin (Xiao et al. 2020). However, in addition to
pangolins and bats, a recent paper by Dabravolski et al.
has added the yak beta-coronavirus strain (YAK/HY24/
CH/2017) to be the closest match of spike glycoproteins
suggesting the SARS-CoV-2 originating from the yak as
an intermediate host (Dabravolski and Kavalionak 2020).
Rabalski et al. reported that the mink might be a host
of SARS-CoV-2, and they observed mink to human
jump of this virus (Rabalski et al. 2022). Griffin et al.
reported that the North American deer mouse might
be another host of SARS-CoV-2 (Griffin et al. 2021). Guo
et al. reported that the hamsters are additional hosts of
SARS-CoV-2 (Guo et al. 2022). Thus, it might create the
ambiguities surrounding the animal origin of COVID-19
that continues to puzzle the scientific community at
large. Several researchers have tried to unreveal the ori-
gin of the virus (Banerjee et al. 2021). Casadevall et al.
also urge to finish the controversy of the origin of the
SARS-CoV-2 virus (Casadevall et al. 2021).

The zoonotic host of the recent transmitted
zoonosis of monkeypox virus

Monkeypox is a zoonotic viral disease that re-emerges
naturally. This disease occurs in densely forested
regions of Africa, especially Central Africa and West
Africa (Reynolds et al. 2019). It has been noted that
monkey is the significant host of the monkeypox virus.
Other than the monkey, several zoonotic hosts of the
virus have been found, such as chimpanzees
(Guagliardo et al. 2020), rodents (Salzer et al. 2013),
prairie dogs (Weiner et al. 2019), etc. From serologic
evidence, it was observed that this virus might transmit
from rodents to individuals (Salzer et al. 2013). Weiner
et al. have reported that the black-tailed prairie dogs
might be one host of the virus (Weiner et al. 2019). In
the USA, individuals, including children, were infected by
prairie dogs. Rodents infected these prairie dogs. These
animals were shipped from Ghana to the USA (Simpson
et al. 2020). Similarly, understanding the zoonotic host of
the virus is necessary, and such information can reduce
the risk of zoonotic disease. Researchers noted several
gaps: First, a better understanding of reservoirs, zoonotic
hosts, and intermediate hosts. Second, it is needed to
note the risks which are associated with the transmission
of these zoonotic viral diseases. Therefore, knowledge is
essential to comprehend the zoonotic host, the reservoir
of the zoonotic virus, etc.

Urgent need for long-term monitor to
zoonosis of SARS-CoV-2 and
monkeypox virus

The particular region, from where both the SARS-CoV-1
and SARS-CoV-2 have originated, harbors over 4.3 bil-
lion people as well, and they constitute over 60% of
the world’s human population. The people are concen-
trated in 22% of the world’s total land area, leading to
high density spreading across major cities and towns.

Thus, the potential for transferring new viral diseases
from wild animals to humans can effortlessly transpire
due to increased human density. To make matters
worse, the enduring climate change consequences and
biodiversity loss may further aggregate future interspe-
cies infectious disease transmissions. It is also necessary
that the biodiversity loss consequences help in to
increase the virus spillover frequency from the host.
Therefore, health authorities in the region need to pay
more attention to systematically monitor zoonotic dis-
ease transfer since it has the potential to create new
disease outbreaks in the future.

Scientists who are studying the COVID-19’s animal ori-
gin are divided into two distinct groups; one suspects
the pangolins to be the transmitting source, while the
other points to the bats. However, there could be three
possibilities: the virus jumping directly from bats to
humans or from pangolins to humans or from bats to
other intermediate animal hosts like the domesticated
wild yak as suggested above. Without performing
detailed in vitro and in vivo studies supported by long-
term zoonosis monitoring, concluding the exact origin of
the virus cannot be scientifically ascertained. Therefore,
we propose intensive scientific monitoring of zoonosis in
the region to avoid repeating history with yet another
pandemic originating from Asia’s wet markets.

In summary, we would like to stress that creating an
integrated multi-national Asia Pacific zoonosis monitor-
ing task force with adequate funding from all countries
in the region is necessary. Then only scientists can
investigate the mechanisms involving the COVID-19’s
origin and transmission and future outbreaks from
diverse wild animals in the area with a multidisciplinary
scientific approach, which is lacking now. The region,
by the way, holds about half (17 out of 36) of the
world’s biodiversity hotspots, but unsustainable human
activities are threatening the survival of highly endan-
gered fauna, flora, and fungi-associated unique ecosys-
tems (Morand et al. 2014). Individual countries and
their scientists alone cannot tackle the monitoring of
zoonosis tasks in the region since it would be monu-
mental. Until and unless all countries in the area start
to work in partnerships to systematically monitor zoo-
nosis through an integrated scientific team, the logical
riddles to confirm the virus’s origin of the SARS-CoV-1
or SARS-CoV-2 cannot be resolved timely and
effectively.

Similarly, it is also necessary to systematically moni-
tor the monkeypox virus’s zoonotic course in those
regions, especially the Democratic Republic of the
Congo and associated regions such as West Africa and
Central Africa, where the monkeypox virus is originated.
At the same time, the virus spillover event and the fre-
quency should be monitored on a long time basis and
analyzed critically as well with the One Health concept
be reinforced widely for tackling zoonotic viruses.

Conclusion

The best ways for future preparedness for the zoonotic
viruses and to stop the appearance and re-appearance
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of zoonosis need to understand the root cause of zoo-
nosis, such as the natural reservoir of the virus, primary
host, or host range, intermediate hosts, and the virus
spillover events (spillover time, and frequency of infect-
ing the one host to another or reservoir to human), etc.
We should also prepare the research priorities of zoo-
nosis, and strengthen drug and vaccine development.
We have already proposed multidisciplinary teamwork
among scientists to stop these two zoonotic viral dis-
eases throughout the world. At the same time, it is also
necessary to better understand lethal genes from
whole-genome sequencing, genomic evolution, and
phylogenetics, changing epidemiology patterns, and
genomic diagnostics of these to viruses, especially
monkeypox viruses. We urge policymakers to pay more
attention in this direction to stop the emerging and
reemerging zoonotic diseases.

Acknowledgements

Authors are thankful to their respective Institutions/
Universities for completion of this work.

Disclosure statement

All Authors have declared no conflict of interest.

Funding

None.

ORCID

Chiranjib Chakraborty http://orcid.org/0000-0002-
3958-239X
Manojit Bhattacharya http://orcid.org/0000-0001-
9669-1835
Shyam Sundar Nandi http://orcid.org/0000-0002-
0243-7199
Ranjan K. Mohapatra http://orcid.org/0000-0001-
7623-3343
Kuldeep Dhama http://orcid.org/0000-0001-7469-4752
Govindasamy Agoramoorthy http://orcid.org/0000-
0002-8936-6978

References

Banerjee A, Doxey AC, Mossman K, Irving AT. 2021. Unraveling the
zoonotic origin and transmission of SARS-CoV-2. Trends Ecol
Evol. 36(3):180–184.

Benavides-Arias D, Soler-Tovar D. 2015. Priorizaci�on de enferme-
dades virales zoon�oticas en la interfaz de cerdos silvestres, cer-
dos dom�esticos y seres humanos. Biomedica. 36:56–68.

Calisher CH, Childs JE, Field HE, Holmes KV, Schountz T. 2006.
Bats: important reservoir hosts of emerging viruses. Clin
Microbiol Rev. 19(3):531–545.

Casadevall A, Weiss SR, Imperiale MJ. 2021. Can science help
resolve the controversy on the origins of the SARS-CoV-2 pan-
demic? In: Am Soc Microbiol. 12(4): e01948–01921.

Chakraborty C, Sharma AR, Bhattacharya M, Sharma G, Lee S-S.
2020. The 2019 novel coronavirus disease (COVID-19) pan-
demic: a zoonotic prospective. Asian Pac J Trop Med. 13(6):242.

Cunningham AA, Daszak P, Wood JL. 2017. One Health, emerging
infectious diseases and wildlife: two decades of progress? Phil
Trans R Soc B. 372(1725):20160167.

Cunningham AA, Scoones I, Wood JL. 2017. One Health for a
changing world: new perspectives from Africa. Phil Trans R Soc
B. 372(1725):20160162. In:

Dabravolski SA, Kavalionak YK. 2020. SARS-CoV-2: structural diver-
sity, phylogeny, and potential animal host identification of
spike glycoprotein. J Med Virol. 92(9):1690–1694.

Daszak P, Cunningham AA, Hyatt AD. 2001. Anthropogenic envir-
onmental change and the emergence of infectious diseases in
wildlife. Acta Trop. 78(2):103–116.

Ehichioya DU, Dellicour S, Pahlmann M, Rieger T, Oestereich L,
Becker-Ziaja B, Cadar D, Ighodalo Y, Olokor T, Omomoh E, et al.
2019. Phylogeography of Lassa virus in Nigeria. J Virol. 93(21):
e00929–00919.

Gastanaduy PA. 2013. Update: severe respiratory illness associated
with Middle East respiratory syndrome coronavirus (MERS-
CoV)—worldwide, 2012–2013. MMWR Morbidity and Mortality
Weekly Report. 62:480.

Graham F.2022. Daily briefing: why scientists are worried about
monkeypox. Nature.doi: 10.1038/d41586-022-01455-y

Griffin BD, Chan M, Tailor N, Mendoza EJ, Leung A, Warner BM,
Duggan AT, Moffat E, He S, Garnett L, et al. 2021. SARS-CoV-2
infection and transmission in the North American deer mouse.
Nat Commun. 12(1):1–10.

Guagliardo SAJ, Monroe B, Moundjoa C, Athanase A, Okpu G,
Burgado J, Townsend MB, Satheshkumar PS, Epperson S, Doty
JB, et al. 2020. Asymptomatic orthopoxvirus circulation in
humans in the wake of a monkeypox outbreak among chim-
panzees in Cameroon. The American Journal of Tropical
Medicine and Hygiene. 102(1):206–212.

Guo Z, Zhang C, Zhang C, Cui H, Chen Z, Jiang X, Wang T, Li Y,
Liu J, Wan Z, et al. 2022. SARS-CoV-2-related pangolin corona-
virus exhibits similar infection characteristics to SARS-CoV-2
and direct contact transmissibility in hamsters. Iscience. 25(6):
104350.

Hosseini PR, Mills JN, Prieur-Richard A-H, Ezenwa VO, Bailly X,
Rizzoli A, Suz�an G, Vittecoq M, Garc�ıa-Pe~na GE, Daszak P, et al.
2017. Does the impact of biodiversity differ between emerging
and endemic pathogens? The need to separate the concepts of
hazard and risk. Phil Trans R Soc B. 372(1722):20160129.

Ioos S, Mallet H-P, Goffart IL, Gauthier V, Cardoso T, Herida M.
2014. Current Zika virus epidemiology and recent epidemics.
Med Mal Infect. 44(7):302–307.

Judson SD, Rabinowitz PM. 2021. Zoonoses and global epidemics.
Curr Opin Infect Dis. 34(5):385–392.

Kock R. 2014. Drivers of disease emergence and spread: is wildlife
to blame?: proceedings. Onderstepoort J Vet Res. 81:1–4.

Kreuder Johnson C, Hitchens PL, Smiley Evans T, Goldstein T,
Thomas K, Clements A, Joly DO, Wolfe ND, Daszak P, Karesh
WB, et al. 2015. Spillover and pandemic properties of zoonotic
viruses with high host plasticity. Sci Rep. 5:14830–14838.

Lam TT-Y, Jia N, Zhang Y-W, Shum MH-H, Jiang J-F, Zhu H-C, Tong
Y-G, Shi Y-X, Ni X-B, Liao Y-S, et al. 2020. Identifying SARS-CoV-
2-related coronaviruses in Malayan pangolins. Nature.
583(7815):282–285.

Laras K, Sukri NC, Larasati RP, Bangs MJ, Kosim R, Wandra T,
Master J, Kosasih H, Hartati S, Beckett C. 2005. Tracking the re-
emergence of epidemic chikungunya virus in Indonesia.
Transactions of the Royal Society of Tropical Medicine and
Hygiene. 99:128–141.

Liu P, Chen W, Chen J-P. 2019. Viral metagenomics revealed
Sendai virus and coronavirus infection of Malayan pangolins
(Manis javanica). Viruses. 11(11):979.

Martinez E, Ces�ario C, Silva I, Boere V. 2013. Domestic dogs in
rural area of fragmented Atlantic Forest: potential threats to
wild animals. Cienc Rural. 43(11):1998–2003.

Morand S, Jittapalapong S, Suputtamongkol Y, Abdullah MT, Huan
TB. 2014. Infectious diseases and their outbreaks in Asia-Pacific:
biodiversity and its regulation loss matter. PLoS One. 9(2):
e90032.

VETERINARY QUARTERLY 123

https://doi.org/10.1038/d41586-022-01455-y


N�u~nez C, P�aez A, Hern�andez C, Escobar H, Bonelo A. 2012.
Transmisi�on del virus de la rabia entre murci�elagos urbanos del
departamento del Valle del Cauca, Colombia, 1999-2008.
Infectio. 16(1):23–29.

Olival KJ, Hosseini PR, Zambrana-Torrelio C, Ross N, Bogich TL,
Daszak P. 2017. Host and viral traits predict zoonotic spillover
from mammals. Nature. 546(7660):646–650.

Parker S, Nuara A, Buller RML, Schultz DA. 2007. Human monkey-
pox: an emerging zoonotic disease. Future Microbiology. 2(1):
17-34.

Pereira LE, Suzuki A, Coimbra TLM, Souza R, Chamelet ELB. 2001.
Ilheus arbovirus in wild birds (Sporophila caerulescens and
Molothrus bonariensis). Rev Saude Publica. 35(2):119–123.

Rabalski L, Kosinski M, Mazur-Panasiuk N, Szewczyk B, Bienkowska-
Szewczyk K, Kant R, Sironen T, Pyrc K, Grzybek M. 2022.
Zoonotic spill-over of SARS-CoV-2: mink-adapted virus in
humans. Clin Microbiol Infect. 28(3):451.e451–451.e454.

Reperant LA, MacKenzie J, Osterhaus AD. 2016. Periodic global
One Health threats update. One Health. 2:1–7.

Reynolds MG, Doty JB, McCollum AM, Olson VA, Nakazawa Y.
2019. Monkeypox re-emergence in Africa: a call to expand the
concept and practice of One Health. Expert Rev Anti Infect
Ther. 17(2):129–139.

Rudan I. 2022. The COVID-19 pandemic: SARS-CoV-2, childhood
hepatitis and monkeypox raise five new questions for the glo-
bal health research community. J Glob Health. 22:1002.

Salzer JS, Carroll DS, Rwego IB, Li Y, Falendysz EA, Shisler JL,
Karem KL, Damon IK, Gillespie TR. 2013. Serologic evidence for
circulating orthopoxviruses in peridomestic rodents from rural
Uganda. J Wildl Dis. 49(1):125–131.

Schwartz O, Albert ML. 2010. Biology and pathogenesis of chikun-
gunya virus. Nat Rev Microbiol. 8(7):491–500.

Shi Z. 2013. Emerging infectious diseases associated with bat
viruses. Sci China Life Sci. 56(8):678–682.

Simpson K, Heymann D, Brown CS, Edmunds WJ, Elsgaard J, Fine
P, Hochrein H, Hoff NA, Green A, Ihekweazu C, et al. 2020.
Human monkeypox - after 40 years, an unintended conse-
quence of smallpox eradication. Vaccine. 38(33):5077–5081.

Velavan TP, Meyer CG. 2022. Monkeypox 2022 outbreak: an
update. Tropical Med Int Health.doi: 10.1111/tmi.13785

Voskarides K. 2022. SARS-CoV-2: tracing the origin, tracking the
evolution. BMC Med Genomics. 15(1):1–5.

Wegner GI, Murray KA, Springmann M, Muller A, Sokolow SH,
Saylors K, Morens DM. 2022. Averting wildlife-borne infectious
disease epidemics requires a focus on socio-ecological drivers
and a redesign of the global food system. EClinicalMedicine.
47:101386.

Weiner ZP, Salzer JS, LeMasters E, Ellison JA, Kondas AV, Morgan
CN, Doty JB, Martin BE, Satheshkumar PS, Olson VA, et al. 2019.
Characterization of monkeypox virus dissemination in the
black-tailed prairie dog (Cynomys ludovicianus) through in vivo
bioluminescent imaging. PLoS One. 14(9):e0222612.

Wong G, Bi Y-H, Wang Q-H, Chen X-W, Zhang Z-G, Yao Y-G. 2020.
Zoonotic origins of human coronavirus 2019 (HCoV-19 / SARS-
CoV-2): why is this work important? Zool Res. 41(3):213–219.

Wu D, Wu T, Liu Q, Yang Z. 2020. The SARS-CoV-2 outbreak: what
we know. Int J Infect Dis. 94:44–48.

Xiao K, Zhai J, Feng Y, Zhou N, Zhang X, Zou J-J, Li N, Guo Y, Li X,
Shen X, et al. 2020. Isolation of SARS-CoV-2-related coronavirus
from Malayan pangolins. Nature. 583(7815):286–289.

Xiao X, Chakraborti S, Dimitrov AS, Gramatikoff K, Dimitrov DS.
2003. The SARS-CoV S glycoprotein: expression and functional
characterization. Biochem Biophys Res Commun. 312(4):
1159–1164.

Yang Z. 2022. Monkeypox: a potential global threat? Journal of
Medical Virology.doi: 10.1002/jmv.27884.

Zecchin B, Schivo A, Milani A, Fusaro A, Zamperin G, Bellinati L,
Ceglie L, Natale A, Bonfanti L, Cunial G, et al. 2019.
Identification of a zoonotic genotype 3 hepatitis E subtype in
wildlife in north-eastern Italy. Infect Genet Evol. 71:16–20.

Zhang T, Wu Q, Zhang Z. 2020. Probable pangolin origin of SARS-
CoV-2 associated with the COVID-19 outbreak. Curr Biol. 30(7):
1346–1351.e1342.

Zhou L, Li QN, Su JN, Chen GH, Wu ZX, Luo Y, Wu RT, Sun Y, Lan
T, Ma JY. 2019. The re-emerging of SADS-CoV infection in pig
herds in Southern China. Transbound Emerg Dis. 66(5):
2180–2183.

Zhou P, Yang X-L, Wang X-G, Hu B, Zhang L, Zhang W, Si H-R,
Zhu Y, Li B, Huang C-L, et al. 2020. A pneumonia outbreak
associated with a new coronavirus of probable bat origin.
Nature. 579(7798):270–273.

124 C. CHAKRABORTY ET AL.

https://doi.org/10.1111/tmi.13785
https://doi.org/10.1002/jmv.27884

	Outline placeholder
	Deadly viral outbreaks originated from wild animals
	The origin of ongoing pandemic virus SARS-CoV-2: is it still ambiguous animal origin?
	The zoonotic host of the recent transmitted zoonosis of monkeypox virus
	Urgent need for long-term monitor to zoonosis of SARS-CoV-2 and monkeypox virus
	Conclusion
	Acknowledgements
	Disclosure statement
	Funding
	Orcid
	References


