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Abstract. The review highlights animal coronaviruses, their pathogenicity, and the possible 

role of domestic and agricultural animals in the further spread of the COVID-19. Joint researches 

have been established amongst international team of scientists regarding a close phylogenetic 

relationship of the coronavirus SARS-CoV-2 with the coronaviruses of bats and carnivores, 

especially with the representatives of Felidae family (domestic cats). However, the case of Middle 

Eastern SARS transmitted by camels is required a special attention to biological safety measures in 

farms. 

 

Аннотация. В статье приведены литературные данные по коронавирусам животных, 

степени их патогенности и возможной роли домашних и сельскохозяйственных животных в 

дальнейшем распространении вируса. Совместные исследования ученых по всему миру 

позволили установить, что коронавирус SARS-CoV-2 имеет тесную филогенетическую связь 

с коронавирусами летучих мышей и хищных животных, особенно с представителями 

семейства кошачьих. Однако случай ближневосточной атипичной пневмонии, передавшейся 

от верблюдов, требует особого внимания к мерам безопасности при содержании крупного и 

мелкого скота в фермах. 

 

Keywords: coronaviruses, animal reservoir, origin, transmission. 

 

Ключевые слова: коронавирусы, очаг заболевания в животном мире, происхождение, 

передача. 

 

Introduction 

The world is experiencing anxious days. The borders are closed down, shopping centers and 

cultural institutions have ceased their operations. More than two hundred million people have 

already been infected [1], the number of infected people continues to grow rapidly. The reasons for 

all above-mentioned facts are the SARS-CoV-2 virus (Severe Acute Respiratory Syndrome 
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Coronavirus 2). The virus causes both common (fever, cough, shortness of breath, fatigue, loss of 

smell and taste) and specific symptoms in the affected organism. Although the majority of cases 

result in mild symptoms, rapid progress to multi-organ failure due to acute respiratory distress 

syndrome possibly precipitated by cytokine storm [2, 3]. 

In this short review, we will try to analyze the genesis of this pathogen, its connection with 

other coronaviruses and the ability to emergence and re-emergence in wild and domesticated 

animals. 

 

CoVs in animals 

Coronaviruses (CoVs) are single-stranded RNA viruses that cause diseases in mammals and 

birds. They are belonging to the Coronaviridae family, Nidovirales order, Pisuviricota phylum [4]. 

Prominent club-shaped projections form a kind of solar corona in their surface, clearly visible under 

the electron microscope. Thereby, the systematic name of Coronaviridae family derives from these 

specific structures in virus surface [5, 6]. 

All human coronaviruses (HCoVs) are the typical zoonoses [7-9]. The primary hosts of 

HCoVs inhabits in wild and domestic animals. Since the 1930th, coronaviruses have been 

recognized as dangerous infectious agent [6]. The first dangerous representative of CoVs, Avian 

Coronavirus (IBV) was described in 1960 [10].  

Then the human coronaviruses HCoV-229E and HCoV-OC43 were discovered [8]. Since the 

discovery of the first representative of the coronavirus family, many HCoVs have been described, 

including HCoVs from birds, even-toed ungulates (domestic pigs), ruminants, equines, bats, 

carnivores, rodents and insectivores [7]. 

There are relatively harmless and extremely dangerous coronavirus strains detected. For 

example, Murine Coronavirus (MCoV, MHV specifically) causes a high mortality, especially 

among colonies of laboratory mice. Another strain of Murine Coronavirus, SDAV 

(Sialodacryoadenitis virus) has high morbidity and tropism for the salivary, lachrymal and harderian 

glands [11]. 

Most Feline Coronavirus (FCoV)-infected cats are healthy or display only a mild enteritis. Up 

to 12% of infected animals may succumb to feline infectious peritonitis with high level of mortality. 

FCoV can survive for 7 weeks in a dry environment and may be transmitted indirectly [12]. 

Finally, we need to clarify the veterinary aspect of the origin of SARS-CoV-2. A study 

conducted by Chinese scientists demonstrated that the estimated primary reservoir for this 

coronavirus was the horseshoe bats [9, 13]. Apparently, new virus got to the man through 

intermediate hosts, pangolins, sold in the wet markets in Wuhan city. This mechanism of the new 

virus is very similar to the SARS-CoV epidemic in 2002 in Guangdong province, China. The 

intermediate host for SARS-CoV was the palm civets [14]. 

Since discovery coronaviruses in the early 1970s, a variety of pathological conditions in 

domestic animals were attributed to these virus infections. Some of the CoVs are already adapted in 

humans. They can cause mild diseases in patients with weak immune systems. However, in the case 

of the severe acute respiratory syndrome coronavirus (SARS-CoV) and Middle East respiratory 

syndrome coronavirus (MERS-CoV), these CoVs are not adapted in humans and are found mainly 

in animal reservoirs [9]. Whereas the bat-to-human transmission of SARS-CoV was likely mediated 

by palm civets, humans probably acquired MERS-CoV from dromedary camels [15]. 

 

http://www.bulletennauki.com/


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

Т. 7. №9. 2021 

https://doi.org/10.33619/2414-2948/70 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 138 

Transmission SARS-CoV-2 from animal to human: New Facts 

Since the beginning of the COVID-19 epidemic, infection of domestic and farm animals with 

SARS-CoV-2 virus has been assessed as unlikely [16, 17]. Meanwhile, in November 2019, Connor 

Reed, a teacher in Wuhan, gave the first information about the infection of a kitten with a fatal 

outcome [18]. Unfortunately, this message was not taken seriously. Finally, in March 2020, the fact 

of the transmission of SARS-CoV-2 from man to animal was confirmed. A Pomeranian dog died in 

Hong Kong, being infected by its owners [19, 20]. 

The last update in the site of World Organization for Animal Health shows that the cats (101 

cases), dogs (85 cases), mink (346 cases) and other pets (1 case), pet ferrets (1 case), lions (4 cases), 

tigers (8 cases), pumas (3 cases), snow leopard (1 case), and gorillas (1 case) has already infected 

by SARS-CoV-2 in all inhabited continents. Most of registered outbreaks have been reported from 

Americas and Europe. Perhaps this is due to the fact that people in these continents keep more pets 

in zoos and at home. Also, the prevalence of infection with feline and mink virus is quite enough 

relevant [21]. 

Soon, Chinese scientists investigated the susceptibility of ferrets and other animals in close 

contact with humans to SARS CoV-2. They found that this coronavirus replicates poorly in dogs, 

pigs, chickens, and ducks. Unfortunately, ferrets and cats are permissive to infection. Also, cats are 

susceptible to airborne transmission [22]. 

Information about the infection of domestic cats was confirmed experimentally as a result of 

the joint work of American and Japanese scientists [23]. 

No one farm animal (excluding minks) case has been reported to date, which would have 

significant implications in food safety and biohazard. Nevertheless, the S protein nucleotide 

sequence of the SARS-CoV-2 virus isolated in domestic animals and humans is identical [24, 25]. 

However, a high rate of variation within SARS-CoV-2 mink isolates implies that these animals 

were infected before human populations [26]. Coronaviruses infecting humans and carnivores are 

phylogenetically closely related [27]. 

At the same time, information on a possible leakage of coronavirus infection from the 

Institute of Virusology in Wuhan is gradually accumulating. On May 14, 2021, leading scientists 

signed a letter in which they called for a thorough investigation of both versions of the origin of the 

coronavirus: "We must take hypotheses about both natural and laboratory spillovers seriously until 

we have sufficient data" [28]. Also, it is turned out that neither bats nor pangolins, which were 

almost unanimously dubbed as the most likely intermediate hosts of the virus, were not sold on the 

market at all [29]. The tone of the statements of WHO has also changed; previously this 

organization took an extremely restrained position to the hypothesis of a coronavirus leakage from 

the Wuhan laboratory [30]. 

In this regard, one incident that took place in April 2012 in the southern prefecture of Yunnan 

is particularly interesting. Then six miners worked in an abandoned mine in the district of Mojiang 

and cleaned it of the feces of the horseshoe bats. After a few weeks, everyone developed symptoms 

of an unknown disease that resembled SARS. Three of them died. For three years, they scientists 

collected nearly 300 samples of various coronaviruses from these bats. One of them, RatG13, 

turned out to be on the genetically related SARS-CoV-2 [31]. 

Thus, we have to admit: SARS-CoV-2, in principle, can pass from humans to animals. The 

reverse transmission has not yet been registered — but not excluded [32, 33, 34]. And this can lead 

to even greater growth of the epidemic. 

Since the start of the pandemic more than a year and a half has passed. Unfortunately for the 

time being the international scientific community does not have a proven theory of the origin of 
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SARS CoV-2. If a leakage of infection from the laboratory is indeed to blame, a careful 

investigation can improve safety in virology laboratories, and avoid a repeat of this in the future. If 

it is found that the virus has overcome the interspecies barrier in a natural way, the scientific 

community must develop an international system for early warning of new and potentially 

dangerous pathogens. 

 

Conclusion 

The presented short review allows us to draw the following conclusions. The appearance of 

SARS CoV 2 was predictable: it already had many strains similar in structure and life cycle among 

other CoVs. Failure in veterinary regulations in wet Chinese markets has led to a spontaneous 

mutation of the ancestor virus and generated a new and aggressive HCoV. 

Thus, it is very important to observe biohazard rules in research laboratories, not to keep 

animals clumped, and not to allow direct contact with them by service personnel. 

Despite the fact that no cases of infection with the virus of cattle and other farm animals have 

been detected, possibility for this undesirable scenario still persists. Farm workers must wear 

personal protective facilities and observe safety measures. Owners of infected pets should not 

contact their companions to prevent infection and possible transmission to other people. 

The outbreak of the coronavirus epidemic has taken on a large scale. But it can be stopped 

only with the joint efforts of medical workers and veterinary services. 

 

References: 

1. European Centre for Disease Prevention and Control, An agency of the European Union. 

COVID 19, Situation updates on COVID 19, Latest situation update worldwide. Site of ECDPC: 

https://www.ecdc.europa.eu 

2. Murthy, S., Gomersall, C. D., & Fowler, R. A. (2020). Care for critically ill patients with 

COVID-19. Jama, 323(15), 1499-1500. https://doi.org/10.1001/jama.2020.3633 

3. Ye, Q., Wang, B., & Mao, J. (2020). The pathogenesis and treatment of theCytokine 

Storm'in COVID-19. Journal of infection, 80(6), 607-613. https://doi.org/10.1016/j.jinf.2020.03.037 

4. International Committee on Taxonomy of Viruses, ICTV. Virus Taxonomy, 2020 Release. 

ICTV site, https://talk.ictvonline.org/taxonomy 

5. Almeida, J. D., Berry, D. M., Cunningham, C. H., Hamre, D., Hofstad, M. S., Mallucci, L., 

... & Tyrrell, D. A. J. (1968). Coronaviruses. 

6. McIntosh, K. (1974). Coronaviruses: a comparative review. Current topics in microbiology 

and immunology/Ergebnisse der Mikrobiologie und Immunitätsforschung, 85-129. 

https://doi.org/10.1007/978-3-642-65775-7_3 

7. Decaro, N., & Lorusso, A. (2020). Novel human coronavirus (SARS-CoV-2): A lesson 

from animal coronaviruses. Veterinary microbiology, 244, 108693. 

https://doi.org/10.1016/j.vetmic.2020.108693 

8. Ye, Z. W., Yuan, S., Yuen, K. S., Fung, S. Y., Chan, C. P., & Jin, D. Y. (2020). Zoonotic 

origins of human coronaviruses. International journal of biological sciences, 16(10), 1686. 

https://dx.doi.org/10.7150%2Fijbs.45472 

9. Ludovice, N. P. P. (2021). INITIATIVE FOR. https://wp.nyu.edu/disasters/ 

10. Estola, T. (1970). Coronaviruses, a new group of animal RNA viruses. Avian diseases, 

330-336. https://doi.org/10.2307/1588476 

http://www.bulletennauki.com/
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://talk.ictvonline.org/taxonomy


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

Т. 7. №9. 2021 

https://doi.org/10.33619/2414-2948/70 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 140 

11. Otto, G. M., Franklin, C. L., & Clifford, C. B. (2015). Biology and diseases of rats. 

In Laboratory animal medicine (pp. 151-207). Academic Press. https://doi.org/10.1016/B978-0-12-

409527-4.00004-3 

12. Addie, D., Belák, S., Boucraut-Baralon, C., Egberink, H., Frymus, T., Gruffydd-Jones, T., 

... & Horzinek, M. C. (2009). Feline infectious peritonitis. ABCD guidelines on prevention and 

management. Journal of Feline Medicine & Surgery, 11(7), 594-604. 

https://doi.org/10.1016/j.jfms.2009.05.008 

13. Zhou, P., Yang, X. L., Wang, X. G., Hu, B., Zhang, L., Zhang, W., ... & Shi, Z. L. (2020). 

A pneumonia outbreak associated with a new coronavirus of probable bat 

origin. Nature, 579(7798), 270-273. https://doi.org/10.1038/s41586-020-2012-7 

14. Hui, D. S., Azhar, E. I., Madani, T. A., Ntoumi, F., Kock, R., Dar, O., ... & Petersen, E. 

(2020). The continuing 2019-nCoV epidemic threat of novel coronaviruses to global health—The 

latest 2019 novel coronavirus outbreak in Wuhan, China. International journal of infectious 

diseases, 91, 264-266. https://doi.org/10.1016/j.ijid.2020.01.009 

15. Li, F., & Du, L. (2019). MERS coronavirus: an emerging zoonotic virus. 

https://doi.org/10.3390/v11070663 

16. European Comission Directorate, General and Food Safety. COVID-19 and farmed and 

domestic animals: Questions and Answers. Commission européenne/Europese Commissie, 1049 

Bruxelles/Brussel, 2020, 8 p. 

17. ANSES — French Agency for Food, Environmental and Occupational Health and Safety. 

COVID-19 cannot be transmitted by either farm animals or domestic animals. ANSES, 

https://anses.fr 

18. Connor Reed. What it's really like to catch coronavirus: First British victim, 25, describes 

how worst disease he ever had left him sweating, shivering, and struggling to breathe as his eyes 

burned and bones ached. Daily Mail, https://www.dailymail.co.uk 

19. Vincent Barone. First dog to test positive for coronavirus has died in Hong Kong. New 

York Post, https://nypost.com 

20. Natalie Lung. Hong Kong dog dies after release from coronavirus quarantine. BNN 

Bloomberg, https://time.com  

21. De Morais, H. A., Dos Santos, A. P., do Nascimento, N. C., Kmetiuk, L. B., Barbosa, D. 

S., Brandão, P. E., ... & Biondo, A. W. (2020). Natural infection by SARS-CoV-2 in companion 

animals: a review of case reports and current evidence of their role in the epidemiology of COVID-

19. Frontiers in veterinary science, 7, 823. https://doi.org/10.3389/fvets.2020.591216 

22. Shi, J., Wen, Z., Zhong, G., Yang, H., Wang, C., Huang, B., ... & Bu, Z. (2020). 

Susceptibility of ferrets, cats, dogs, and other domesticated animals to SARS–coronavirus 

2. Science, 368(6494), 1016-1020. https://doi.org/10.1126/science.abb7015 

23. Halfmann, P. J., Hatta, M., Chiba, S., Maemura, T., Fan, S., Takeda, M., ... & Kawaoka, Y. 

(2020). Transmission of SARS-CoV-2 in domestic cats. New England Journal of Medicine, 383(6), 

592-594. https://doi.org/10.1056/NEJMc2013400 

24. Hernández, M., Abad, D., Eiros, J. M., & Rodríguez-Lázaro, D. (2020). Are animals a 

neglected transmission route of SARS-CoV-2?. Pathogens, 9(6), 480. 

https://doi.org/10.3390/pathogens9060480 

25. Li, W., Wong, S. K., Li, F., Kuhn, J. H., Huang, I. C., Choe, H., & Farzan, M. (2006). 

Animal origins of the severe acute respiratory syndrome coronavirus: insight from ACE2-S-protein 

interactions. Journal of virology, 80(9), 4211-4219. https://doi.org/10.1128/JVI.80.9.4211-

4219.2006 

http://www.bulletennauki.com/
https://anses.fr/
https://www.dailymail.co.uk/
https://nypost.com/
https://time.com/


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

Т. 7. №9. 2021 

https://doi.org/10.33619/2414-2948/70 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 141 

26. Ghorbani, A., Samarfard, S., Eskandarzade, N., Afsharifar, A., Eskandari, M. H., Niazi, 

A., ... & Karbanowicz, T. P. (2021). Comparative phylogenetic analysis of SARS-CoV-2 spike 

protein—possibility effect on virus spillover. Briefings in bioinformatics. 

https://doi.org/10.1093/bib/bbab144 

27. Leroy, E. M., Gouilh, M. A., & Brugère-Picoux, J. (2020). The risk of SARS-CoV-2 

transmission to pets and other wild and domestic animals strongly mandates a one-health strategy to 

control the COVID-19 pandemic. One Health, 10. https://doi.org/10.1016/j.onehlt.2020.100133 

28. Bloom, J. D., Chan, Y. A., Baric, R. S., Bjorkman, P. J., Cobey, S., Deverman, B. E., ... & 

Relman, D. A. (2021). Investigate the origins of COVID-19. Science, 372(6543), 694-694. 

https://doi.org/10.1126/science.abj0016 

29. Xiao, X., Newman, C., Buesching, C. D., Macdonald, D. W., & Zhou, Z. M. (2021). 

Animal sales from Wuhan wet markets immediately prior to the COVID-19 pandemic. Scientific 

reports, 11(1), 1-7. https://doi.org/10.1038/s41598-021-91470-2 

30. COVID-19 Virtual Press conference transcript — 15 July 2021. https://www.who.int 

31. Rahalkar, M. C., & Bahulikar, R. A. (2020). Lethal pneumonia cases in Mojiang Miners 

(2012) and the mineshaft could provide important clues to the origin of SARS-CoV-2. Frontiers in 

public health, 8, 638. https://doi.org/10.3389/fpubh.2020.581569 

32. Lun, Z. R., & Qu, L. H. (2004). Animal-to-human SARS-associated coronavirus 

transmission? https://doi.org/10.3201/eid1005.04002 

33. Abdel-Moneim, A. S., & Abdelwhab, E. M. (2020). Evidence for SARS-CoV-2 infection 

of animal hosts. Pathogens, 9(7), 529. https://doi.org/10.3390/pathogens9070529 

34. Bosco-Lauth, A. M., Hartwig, A. E., Porter, S. M., Gordy, P. W., Nehring, M., Byas, A. D., 

... & Bowen, R. A. (2020). Experimental infection of domestic dogs and cats with SARS-CoV-2: 

Pathogenesis, transmission, and response to reexposure in cats. Proceedings of the National 

Academy of Sciences, 117(42), 26382-26388. https://doi.org/10.1073/pnas.2013102117 

 

Список литературы: 

1. European Centre for Disease Prevention and Control, An agency of the European Union. 

COVID 19, Situation updates on COVID 19, Latest situation update worldwide. Site of ECDPC: 

https://www.ecdc.europa.eu. 

2. Murthy S., Gomersall C. D., Fowler R. A. Care for critically ill patients with COVID-19 // 

Jama. 2020. V. 323. №15. P. 1499-1500. https://doi.org/10.1001/jama.2020.3633 

3. Ye Q., Wang B., Mao J. The pathogenesis and treatment of theCytokine Storm'in COVID-

19 // Journal of infection. 2020. V. 80. №6. P. 607-613. https://doi.org/10.1016/j.jinf.2020.03.037 

4. International Committee on Taxonomy of Viruses, ICTV. Virus Taxonomy, 2020 Release. 

ICTV site, https://talk.ictvonline.org/taxonomy 

5. Almeida J. D., Berry D. M., Cunningham C. H., Hamre D., Hofstad M. S., Mallucci L., 

Tyrrell D. A. J.et al. Coronaviruses. 1968. 

6. McIntosh K. Coronaviruses: a comparative review // Current topic in microbiology and 

immunology // Ergebnisse der Mikrobiologie und Immunitätsforschung. 1974. P. 85-129. 

https://doi.org/10.1007/978-3-642-65775-7_3 

7. Decaro N., Lorusso A. Novel human coronavirus (SARS-CoV-2): A lesson from animal 

coronaviruses // Veterinary microbiology. 2020. V. 244. P. 108693. 

https://doi.org/10.1016/j.vetmic.2020.108693 

http://www.bulletennauki.com/
https://www.who.int/
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://talk.ictvonline.org/taxonomy


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

Т. 7. №9. 2021 

https://doi.org/10.33619/2414-2948/70 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 142 

8. Ye Z. W., Yuan S., Yuen K. S., Fung S. Y., Chan C. P., Jin D. Y. Zoonotic origins of human 

coronaviruses // International journal of biological sciences. 2020. V. 16. №10. P. 1686. 

https://dx.doi.org/10.7150%2Fijbs.45472 

9. Ludovice N. P. P. INITIATIVE FOR. 2021. https://wp.nyu.edu/disasters/ 

10. Estola T. Coronaviruses, a new group of animal RNA viruses // Avian diseases. 1970. P. 

330-336. https://doi.org/10.2307/1588476 

11. Otto G. M., Franklin C. L., Clifford C. B. Biology and diseases of rats // Laboratory 

animal medicine. Academic Press, 2015. P. 151-207. https://doi.org/10.1016/B978-0-12-409527-

4.00004-3 

12. Addie D., Belák S., Boucraut-Baralon C., Egberink H., Frymus T., Gruffydd-Jones T., 

Horzinek M. C. Feline infectious peritonitis. ABCD guidelines on prevention and management // 

Journal of Feline Medicine & Surgery. 2009. V. 11. №7. P. 594-604. 

https://doi.org/10.1016/j.jfms.2009.05.008 

13. Zhou P., Yang X. L., Wang X. G., Hu B., Zhang L., Zhang W., Shi Z. L. A pneumonia 

outbreak associated with a new coronavirus of probable bat origin // Nature. 2020. V. 579. №7798. 

P. 270-273. https://doi.org/10.1038/s41586-020-2012-7 

14. Hui D. S., Azhar E. I., Madani T. A., Ntoumi F., Kock R., Dar O., Petersen E. The 

continuing 2019-nCoV epidemic threat of novel coronaviruses to global health—The latest 2019 

novel coronavirus outbreak in Wuhan, China // International journal of infectious diseases. 2020. V. 

91. P. 264-266. https://doi.org/10.1016/j.ijid.2020.01.009 

15. Li F., Du L. MERS coronavirus: an emerging zoonotic virus. 2019. 

https://doi.org/10.3390/v11070663 

16. European Comission Directorate, General and Food Safety. COVID-19 and farmed and 

domestic animals: Questions and Answers. Commission européenne / Europese Commissie, 1049 

Bruxelles/Brussel, 2020, 8 p. 

17. ANSES — French Agency for Food, Environmental and Occupational Health and Safety. 

COVID-19 cannot be transmitted by either farm animals or domestic animals. ANSES, 

https://anses.fr 

18. Connor Reed. What it's really like to catch coronavirus: First British victim, 25, describes 

how worst disease he ever had left him sweating, shivering, and struggling to breathe as his eyes 

burned and bones ached. https://www.dailymail.co.uk 

19. Vincent Barone. First dog to test positive for coronavirus has died in Hong Kong. New 

York Post, https://nypost.com 

20. Natalie Lung. Hong Kong dog dies after release from coronavirus quarantine. BNN 

Bloomberg, https://time.com/  

21. De Morais H. A., Dos Santos A. P., do Nascimento N. C., Kmetiuk L. B., Barbosa D. S., 

Brandão P. E., Biondo A. W. Natural infection by SARS-CoV-2 in companion animals: a review of 

case reports and current evidence of their role in the epidemiology of COVID-19 // Frontiers in 

veterinary science. 2020. V. 7. P. 823. https://doi.org/10.3389/fvets.2020.591216 

22. Shi J., Wen Z., Zhong G., Yang H., Wang C., Huang B., Bu Z. Susceptibility of ferrets, 

cats, dogs, and other domesticated animals to SARS–coronavirus 2 // Science. 2020. V. 368. 

№6494. P. 1016-1020. https://doi.org/10.1126/science.abb7015 

23. Halfmann P. J., Hatta M., Chiba S., Maemura T., Fan S., Takeda M., Kawaoka Y. 

Transmission of SARS-CoV-2 in domestic cats // New England Journal of Medicine. 2020. V. 383. 

№6. P. 592-594. https://doi.org/10.1056/NEJMc2013400 

http://www.bulletennauki.com/
https://wp.nyu.edu/disasters/
https://anses.fr/
https://www.dailymail.co.uk/
https://nypost.com/
https://time.com/


Бюллетень науки и практики / Bulletin of Science and Practice 

https://www.bulletennauki.com 

Т. 7. №9. 2021 

https://doi.org/10.33619/2414-2948/70 

 

 Тип лицензии CC: Attribution 4.0 International (CC BY 4.0) 143 

24. Hernández M., Abad D., Eiros J. M., Rodríguez-Lázaro D. Are animals a neglected 

transmission route of SARS-CoV-2? // Pathogens. 2020. V. 9. №6. P. 480. 

https://doi.org/10.3390/pathogens9060480 

25. Li W., Wong S. K., Li F., Kuhn J. H., Huang I. C., Choe H., Farzan M. Animal origins of 

the severe acute respiratory syndrome coronavirus: insight from ACE2-S-protein interactions // 

Journal of virology. 2006. V. 80. №9. P. 4211-4219. https://doi.org/10.1128/JVI.80.9.4211-

4219.2006 

26. Ghorbani A., Samarfard S., Eskandarzade N., Afsharifar A., Eskandari M. H., Niazi A., 

Karbanowicz T. P. Comparative phylogenetic analysis of SARS-CoV-2 spike protein—possibility 

effect on virus spillover // Briefings in bioinformatics. 2021. https://doi.org/10.1093/bib/bbab144 

27. Leroy E. M., Gouilh M. A., Brugère-Picoux J. The risk of SARS-CoV-2 transmission to 

pets and other wild and domestic animals strongly mandates a one-health strategy to control the 

COVID-19 pandemic // One Health. 2020. V. 10. https://doi.org/10.1016/j.onehlt.2020.100133 

28. Bloom J. D., Chan Y. A., Baric R. S., Bjorkman P. J., Cobey S., Deverman B. E., Relman 

D. A. Investigate the origins of COVID-19 // Science. 2021. V. 372. №6543. P. 694-694. 

https://doi.org/10.1126/science.abj0016 

29. Xiao X., Newman C., Buesching C. D., Macdonald D. W., Zhou Z. M. Animal sales from 

Wuhan wet markets immediately prior to the COVID-19 pandemic // Scientific reports. 2021. V. 11. 

№1. P. 1-7. https://doi.org/10.1038/s41598-021-91470-2 

30. COVID-19 Virtual Press conference transcript — 15 July 2021. https://www.who.int 

31. Rahalkar M. C., Bahulikar R. A. Lethal pneumonia cases in Mojiang Miners (2012) and 

the mineshaft could provide important clues to the origin of SARS-CoV-2 // Frontiers in public 

health. 2020. V. 8. P. 638. https://doi.org/10.3389/fpubh.2020.581569 

32. Lun Z. R., Qu L. H. Animal-to-human SARS-associated coronavirus transmission? 2004. 

https://doi.org/10.3201/eid1005.04002 

33. Abdel-Moneim A. S., Abdelwhab E. M. Evidence for SARS-CoV-2 infection of animal 

hosts // Pathogens. 2020. V. 9. №7. P. 529. https://doi.org/10.3390/pathogens9070529 

34. Bosco-Lauth A. M., Hartwig A. E., Porter S. M., Gordy P. W., Nehring M., Byas A. D., 

Bowen R. A. Experimental infection of domestic dogs and cats with SARS-CoV-2: Pathogenesis, 

transmission, and response to reexposure in cats // Proceedings of the National Academy of 

Sciences. 2020. V. 117. №42. P. 26382-26388. https://doi.org/10.1073/pnas.2013102117 

 

 

Работа поступила 

в редакцию 28.07.2021 г. 

 Принята к публикации 

02.08.2021 г. 

________________________________________________________________________________ 

 

Ссылка для цитирования: 

Rustamova S., Ali M. The Role of Wild and Domesticated Animals in the Origin and 

Transmission of the Coronavirus SARS-CoV-2 // Бюллетень науки и практики. 2021. Т. 7. №9. 

С. 136-143. https://doi.org/10.33619/2414-2948/70/15 

 

Cite as (APA): 

Rustamova, S., & Ali, M. (2021). Role of Wild and Domesticated Animals in the Origin and 

Transmission of the Coronavirus SARS-CoV-2. Bulletin of Science and Practice, 7(9), 136-143. 

https://doi.org/10.33619/2414-2948/70/15 
  

http://www.bulletennauki.com/
https://www.who.int/

