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Abstract 

The emergence of novel severe acute respiratory syndrome 2 (SARS-CoV-2) has prompted extensive research to 
identify its pathogenesis, transmission, and reservoir entry in animals. Syrian hamsters (Mesocricetus auratus) are 
being identified as an ideal animal model for the study of SARS-CoV-2 infection due to their susceptibility and 
respiratory symptoms similar to that observed in humans. This study focused on the specific biological risks 
associated with the use of infected Syrian hamsters in animal biosafety level 3 (ABSL-3) laboratories. 

The professional and psychological training of professionals working with laboratory animals should be a priority. 
Biological safety requires the involvement of all parties from technical staff to top management. The COVID-19 
pandemic has shown a limitation in experimental studies when obtaining the right strain of mice proved difficult. A 
rare experimental model of Syrian hamsters started to be used in the work, which Syrian hamsters have several 
distinctive characteristics associated with increased aggressiveness of females, leading to a requirement to keep them 
isolated and some technical difficulties during manipulations in the biological safety cabinet. Therefore, a risk-based 
approach must be introduced to reduce the additional risks to workers to an acceptable level. This includes enhanced 
accuracy in the use of personal protective equipment (PPE), rigorously following biosecurity protocols, and 
monitoring staff health to detect potential risk of zoonotic transmission. The implementation of international 
standards and regulations on biological safety and biosecurity is of paramount importance. 

Introduction 
    Epidemiologically significant infections have the 
potential to impact the public health system, both 
globally and within countries. Pandemic-potential 
influenza viruses [1] and coronaviruses [2], which are 
researched in laboratories, are characterized by high 
genetic variability and potential for human-to-human 
spread. Global changes in climate, logistics and 
demography further increase the risk of the spread of 
other infectious diseases, as well as their severity [3]. 
Therefore, special attention is required for the 
investigation of (re)emerging infectious diseases (EIDs) 
- these are either re-emerging or completely new 
infections [4]. Working with many such causative agents, 
especially with exotic infectious agents that cause severe 
and/or fatal diseases and those transmitted by aerosols, 
requires compliance with high biological safety 
standards, including biosafety level 3 (BSL-3) and 
biosafety level 4 (BSL-4) laboratories [5]. All procedures 
with such agents, including sorting of samples, nucleic 
acids extraction from vectors (ticks, fleas and other 
arthropods) and their storage require BSL 3 or 4 [6]. For 
many infectious agents, isolation of the pathogen by 
direct culture is difficult or models of human infection 
may be required. In such cases, genetically modified 

laboratory animals are used, such as mice, guinea pigs or 
rabbits and less often non-human primates [7]. 
    When working with experimental animals, biological 
risks such as aerosol transmission to lab staff or 
needlestick injury increase significantly, due to human 
error and accidents. Therefore, the requirements for 
biosafety, when working in a BSL-3 facility, are 
significant [8]. Infected animals should be housed in 
individually ventilated cages (IVCs) or micro-isolators 
with a negative air pressure gradient relative to the 
environment [9]. Laboratory personnel require personal 
protective equipment, which varies depending on the 
pathogen and the specific nature of the laboratory work. 
The staff should undergo training and lab skills testing 
on a regular basis [10]. BSL3 laboratories investigate a 
range of EIDs, with the exception of the especially 
virulent viral infections as Ebola, Marburg, Congo-
Crimean hemorrhagic fever, Junin, Lassa, and Hendra 
viruses, which are usually handled in the highly 
containment BSL-4 facilities [11].  
    One of the major work health and safety concerns in 
the laboratory is the infection of personnel, with many of 
such cases described globally [12]. Laboratory-acquired 
infections (LAI) have a long history [13], with cases of 
brucellosis [14], tuberculosis [15] and other infections 
are registered annually among laboratory staff [16]. LAIs 
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are predominantly of a bacterial origin; with viral 
infections less common [17]. Many viral infections lack 
effective therapy and specific vaccines or prophylaxis. 
For example, in the case of exposure to the Dengue virus 
as a result of the needle stick injury, only acetaminophen 
and antihistamines are used for symptomatic treatment 
[18]. Therefore, when infected with laboratory-
associated infections of viral etiology, there is a 
significant risk for personnel. It is extremely important 
to prevent infection in the laboratory, which is facilitated 
by the development and implementation of the most 
effective biological risk assessment. The most important 
risk factor for laboratory associated infection is human 
infection during manipulations with laboratory animals. 
For example, a case of Zika virus infection of a PhD 
student transmitted from the bite of a laboratory mouse 
was reported in Brazil [19]. Another example is the case 
of a laboratory worker infected via a needle stick injury 
in the thumb of the left hand when inoculating the mice 
with wild type vaccinia virus (VACV) [20].  
    The COVID-19 pandemic, which started in December 
2019, has shown the relevance of the availability of 
laboratories with enhanced elements of biological safety 
and security in the public health system [21].  
    The investigation of hazardous pathogens and, in 
particular, SARS-CoV-2 at the M. Aikimbayev’s National 
Scientific Center for Especially Dangerous Infections 
(NSCEDI) is conducted in high containment BSL-3 and 
ABSL-3 facilities [22]. The purpose of this research was 
to identify, assess and manage biological risks in the 
handling of laboratory animals in high containment 
laboratories (ABSL-3), including for the study of SARS-
CoV-2 performed on Syrian hamsters (Mesocricetus 
auratus). When collecting information for risk 
assessment, attention should be paid to the professional 
skills and knowledge of researchers, the behavioral 
characteristics of animals, and the technique of the 
procedures performed. It is important to carry out 
regular handling for taming laboratory animals before 
the experiment, to work slowly and confidently inside the 
biological safety cabinet (BSC).  

Approaches to biorisk assessment when working 
with laboratory animals in the ABSL-3 
laboratory 
     The World Health Organization (WHO) manual uses 
data collection rather than prescriptive requirements for 
the identification and reduction of biological risks [23]. 
As part of risk management, the risk assessment 
framework is presented as a process consisting of five 
steps [24]: 

• gather information 

• evaluate the risks 

• develop a risk control strategy 

• select and implement risk control measures 

• review risks and risk control measures 
 

    Information should be collected, as fully and efficiently 
as possible, prior to commencing research work, and 
include the following main parameters  [24]: 

• Planned laboratory work or procedures 

• Availability and sufficiency of laboratory 
equipment 

• The type of equipment used in the work 

• Competence of personnel performing the work 

• The concentration and volume of the biological 
agent and potentially infectious material for the 
procedure 

• Potential pathways of pathogen transmission. 

• Infectious dose of biological material 

• Interaction of biological agents 

• Severity in case of infection with a biological 
agent 

• Availability of effective prevention and/or 
treatment 

• Stability (resistance) of a biological agent in the 
laboratory and in the environment 

• Collective and personal protective equipment 

• Susceptibility of laboratory personnel to a 
biological agent 

• Host range of a biological agent 

• The frequency of failures of equipment and life 
support systems of the building (power supply, 
construction, infrastructure and utility systems) 

• Existing control measures in the organization. 

• Endemicity of a biological agent among the 
local population 

• Historical data on biosafety events 

• Characteristics of the territories and buildings 
of the laboratory 

• Biological waste management procedures 
 
     The described parameters for identifying hazards, as 
well as their assessment, development of a strategy, 
measures and analysis of the effectiveness of biorisk 
treatment are legislated in Kazakhstan in the form of an 
order of the Minister of Health "On approval of a 
biological risk management methodology", 2022 [25].  
     Concurrently, the implementation of the international 
standard ISO 35001:2019 “Biorisk management for 
laboratories and other related organizations” in 
institutions such as NSCEDI is important for the 
effective organization and management of processes 
associated with hazardous biological materials. In 
Kazakhstan, this standard was adopted and approved in 
2021. 
     A plan for research using laboratory animals 
undergoes bioethical examination and evaluation by the 
Institutional Animal Care and Use Committee (IACUC). 
The bioethical 3R-concept recommends that alternative 
approaches be considered when handling laboratory 
animals, and if possible, replace them with other 
research models, for example in vitro. It recommends 
that reducing the number of laboratory animals in the 
experiment may be beneficial not only in terms of 
bioethics, but also biosafety [26-29]. 
    Following approval of the research plan by the IACUC, 
it is submitted for approval to the Institutional Biosafety 
Committee (IBC), along with the developed standard 
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operating procedure (SOP) for the investigation and a 
risk assessment carried out by head of project and the 
biorisk manager. The research design and SOP are 
approved if the risk is assessed as "low".  
    The process of passing the examination of the research 
design for compliance with bioethical norms and the 
requirements of biological safety and biosecurity 
adopted in NSCEDI is shown in Figure 1. 
    It is important that each member of the IACUC and 
IBC participate in the inspection control, discussion of 
documents (study plans, SOP), in the investigation of 
cases related to work in the BSL-3/ABSL-3 laboratories. 
All information must be open and accessible.  
    When gathering information about potential risks in 
the handling of laboratory animals, in addition to the 
standard biorisks encountered in BSL-3 laboratories, 
such as the generation of aerosols from centrifugation 
and pipetting, other specific risks emerge. These include 
the use of sharp and cutting objects (injections, 
necropsy), bites and scratches by animals [29]. In 
addition, a pathogenic agent may become more virulent 
after several passages in animals [30]. These residual 
biorisks are mostly managed through in-depth staff 
training and enhanced use of personal protective 
equipment. Regular testing of laboratory animal 
handling skills is also recommended, especially during 
extended work breaks. In such cases, the research design 
may include first working with non-infected animals 
(control groups), and then with infected animals. At the 
same time, an additional biorisk check can be carried out 
at the first stage.  
    Typically, laboratory mice are used in in vivo studies. 
Firstly, these are well-known experimental models, and 
secondly, there are many genetic strains, including 
transgenic ones. However, the COVID-19 pandemic 
disrupted logistics, and the need for transgenic mice 
susceptible to the SARS-CoV-2 virus has increased 
dramatically. The only transgenic hACE 2 mouse strain 
that existed at the beginning of the pandemic turned out 

to be rare and poorly studied [31]. Among the existing 
animal models, only hamsters, ferrets, cats and non-
human primates have been found to be sensitive to 
SARS-CoV-2 [31]. In this case, the Syrian hamster 
proved to be a reproducible and optimal, albeit poorly 
accessible, experimental model for COVID-19 disease 
[34]. It is much more difficult and costly to work with 
larger animals, and many laboratories in a short time had 
to reorganize their work on the use of Syrian hamsters, 
which have a number of features in keeping and handling 
them. Syrian hamsters are solitary animals, with high 
intra-group aggressiveness in females [32,33]. Thus, the 
behavioral characteristics of female Syrian hamsters 
have influenced biorisk and its management. 
 
Biorisk management measures related to Syrian 
hamster aggressiveness.  
    The aggressiveness of laboratory animals when 
working in laboratories is a consideration, as it can result 
in a bite or scratch of a lab worker. For example, for mice, 
the aggressiveness index is 15 per 1000. Mice 
aggressiveness can be caused by various factors, such as 
the type of genetic strain, the frequency of cage 
replacement, the number of animals per cage, and other 
environmental parameters [34]. A high level of 
aggressiveness of females, but not males, has been shown 
in the Syrian hamster [35]. This animal species is of 
interest because the Mesocricetus auratus has been 
shown to be susceptible to SARS-CoV-2 and can be used 
to simulate COVID-19 infection [31]. In addition, viral 
infections such as influenza [35], Ebola [36] and 
Marburg [37] hemorrhagic fevers, are reproduced on the 
Syrian hamster. In contrast, the Syrian hamster is 
relatively resistant to Mpox [38]. The relatively large size 
of hamsters, in comparison with mice, makes it possible 
to obtain a larger volume of blood for various diagnostic 
tests [39]. These and other characteristics have made the 
Syrian hamster a good model for studying EIDs. Since it 
 

 

 
Figure 1. Scheme for the examination of the study plan using laboratory animals in the ABSL-3 laboratory 
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is not always possible to exclude Syrian hamsters from 
research without compromising quality, for example, by 
replacing them with in vitro models, we propose a 
number of primary measures for managing biorisks 
related to their aggressiveness: 

• Rejection of animals with increased 
aggressiveness, both in relation to their species 
and the personnel caring for them. Our studies 
culled 3% of highly aggressive females of Syrian 
hamsters. Female hamsters showed greater 
aggressiveness and mobility than males, when 
handling inside the BSC. 

• Unhurried work and more careful fixation of the 
animal by hand. The best way to capture the 
animal was to use an opaque cup. The hamsters 
calmly moved from the cage to the cup, and were 
then fixed by hand on the working surface of the 
BSC. 

• According to the design of the study, the work 
should be started with control uninfected 
hamsters. This allows the researcher to adapt 
psychologically and once again practice the skills 
of handling animals. 

• Conducting manipulations by an employee who 
already had experience with these animals 
(grooming, weighing and clinical examination). 
The hamsters become accustomed to handling 
and behave more calmly. 

 
Conclusion 
    The professional and psychological training of 
professionals working with laboratory animals should be 
a priority. Biological safety requires the involvement of 
all parties from technical staff to top management. The 
COVID-19 pandemic has shown a limitation in 
experimental studies when obtaining the right strain of 
mice proved difficult. A rare experimental model of 
Syrian hamsters started to be used in the work, which 
have several distinctive characteristics associated with 
increased aggressiveness of females, the need to keep 
them alone and some technical difficulties during 
manipulations in the biological safety cabinet. Therefore, 
there are additional risks that need to be considered and 
reduced to an acceptable level. To do this, a risk-based 
approach should be introduced into the work, as well as 
the implementation of international standards and 
regulations on biological safety and biosecurity.  
 
Ethics statement 
All study protocols of in vivo was approved by IACUC by 
the Ethics Committee of the Aikimbayev’s National 
Scientific Center for Especially Dangerous Infections. 
 
Conflict of interest 
The authors confirm that there is no conflict of 
financial/non-financial interests associated with writing 
the article. 
 
Funding  

This research was carried out within the framework of 
the program “Development and scientific basis of public 
health technologies, biological safety for influencing the 
prevention of dangerous infectious diseases”. This 
research was funded by the Ministry of Health of the 
Republic of Kazakhstan (Program No. BR 11065207). 
 
Author contributions 
Equal contribution: AV, RI, and GK. First authorship: 
AV, RI, and GK. Senior authorship: RI and GK. Last 
authorship: AS, NT, and GS. Equal contribution and first 
authorship: AV. Equal contribution and senior 
authorship: RI and GK. Equal contribution and last 
authorship: AS, NT, and GS. All authors contributed to 
the article and approved the submitted version. 
Data Availability Statement 

The article is written based on literature data, as well as 
our own research. Additional questions can be directed 
to the corresponding author. 
 

References  
1. Shao W, Li X, Goraya MU, Wang S, Chen JL. 

Evolution of Influenza A Virus by Mutation and 
Re-Assortment. Int J Mol Sci. 2017 Aug 
7;18(8):1650. doi: 10.3390/ijms18081650.  

2. Tian J, Sun J, Li D, Wang N, Wang L, Zhang C, 
Meng X, Ji X, Suchard MA, Zhang X, Lai A, Su S, 
Veit M. Emerging viruses: Cross-species 
transmission of coronaviruses, filoviruses, 
henipaviruses, and rotaviruses from bats. Cell 
Rep. 2022 Jun 14;39(11):110969. doi: 
10.1016/j.celrep.2022.110969.  

3. Baker, R.E., Mahmud, A.S., Miller, I.F. et 
al. Infectious disease in an era of global 
change. Nat Rev Microbiol 20, 193–205 (2022). 
https://doi.org/10.1038/s41579-021-00639-z 

4. Watkins K. Emerging Infectious Diseases: a 
Review. Curr Emerg Hosp Med Rep. 
2018;6(3):86-93. doi: 10.1007/s40138-018-
0162-9.  

5. Burnett LC, Lunn G, Coico R. Biosafety: 
guidelines for working with pathogenic and 
infectious microorganisms. Curr Protoc 
Microbiol. 2009 May;Chapter 1(1):Unit 1A.1. 
doi: 10.1002/9780471729259.mc01a01s13.  

6. American Committee of Medical Entomology 
American Society of Tropical Medicine and 
Hygiene. Arthropod Containment Guidelines, 
Version 3.2. Vector Borne Zoonotic Dis. 2019 
Mar;19(3):152-173. doi: 10.1089/vbz.2018.2431. 

7. Dharmadhikari AS, Nardell EA. What animal 
models teach humans about tuberculosis. Am J 
Respir Cell Mol Biol. 2008 Nov;39(5):503-8. 
doi: 10.1165/rcmb.2008-0154TR.  

8. Guo M, Wang Y, Liu J, Huang Z, Li X. Biosafety 
and data quality considerations for animal 
experiments with highly infectious agents at 
ABSL-3 facilities. J Biosaf Biosecur. 2019 
Mar;1(1):50-55. doi: 10.1016/j.jobb.2018.12.011. 

9. Acosta A, Norazmi MN, Hernandez-Pando R, 
Alvarez N, Borrero R, Infante JF, Sarmiento ME. 

https://doi.org/10.1038/s41579-021-00639-z


Vilkova A, Islamov R, Turebekov N, Sarsengaliyev G, Salavatov A & 
Kovalyova G. Some specific biological risks of using the Syrian hamsters 
infected with SARS-CoV-2 virus in the animal biosafety level 3 laboratory. 
Global Biosecurity, 2024; 6(1). 
  

 

The importance of animal models in 
tuberculosis vaccine development. Malays J 
Med Sci. 2011 Oct;18(4):5-12. 

10. Carpenter CB. Safety considerations for working 
with animal models involving human health 
hazards. Animal Model Exp Med. 2018 Jul 
28;1(2):91-99. doi: 10.1002/ame2.12019.  

11. Artika IM, Ma'roef CN. Laboratory biosafety for 
handling emerging viruses. Asian Pac J Trop 
Biomed. 2017 May;7(5):483-491. doi: 
10.1016/j.apjtb.2017.01.020. Epub 2017 Jan 7.  

12. Singh K. Laboratory-acquired infections. Clin 
Infect Dis. 2009 Jul 1;49(1):142-7. doi: 
10.1086/599104. 

13. Petts D, Wren M, Nation BR, Guthrie G, Kyle B, 
Peters L, Mortlock S, Clarke S, Burt C. A SHORT 
HISTORY OF OCCUPATIONAL DISEASE: 1. 
LABORATORY-ACQUIRED INFECTIONS. 
Ulster Med J. 2021 Jan;90(1):28-31. Epub 2021 
Feb 26. Erratum in: Ulster Med J. 2021 
May;90(2):126.  

14. Langui Song, Jiangmei Gao, Zhongdao Wu. 
Laboratory-acquired infections with Brucella 
bacteria in China, Biosafety and Health, Volume 
3, Issue 2, 2021, Pages 101-104, ISSN 2590-
0536, 
https://doi.org/10.1016/j.bsheal.2020.07.010. 

15. Garnett J, Jones D, Chin G, Spiegel JM, Yassi A, 
Naicker N. Occupational Tuberculosis Among 
Laboratory Workers in South Africa: Applying a 
Surveillance System to Strengthen Prevention 
and Control. Int J Environ Res Public Health. 
2020 Feb 25;17(5):1462. doi: 
10.3390/ijerph17051462. 

16. Maryem El Jaouhari , Megan Striha, Rojiemiahd 
Edjoc, Samuel Bonti-Ankomah. Laboratory-
acquired infections in Canada from 2016 to 
2021. CCDR • July/August 2022 • Vol. 48 No. 
7/8: 303-7. 

17. American Biological Safety Association 
Laboratory-Acquired Infection (LAI) Database. 
[(accessed on 31 January 2023)];2023 Available 
online: https://my.absa.org/LAI 

18. Lee, C., Jang, E.J., Kwon, D. et al. Laboratory-
acquired dengue virus infection by needlestick 
injury: a case report, South Korea, 2014. Ann of 
Occup and Environ Med 28, 16 (2016). 
https://doi.org/10.1186/s40557-016-0104-5 

19. Talon de Menezes M, Rilo Christoff R, Higa LM, 
Pezzuto P, Rabello Moreira FR, Ribeiro LJ, Maia 
RA, Ferreira Júnior ODC, Tanuri A, Pestana 
Garcez P, Santana Aguiar R. Laboratory 
Acquired Zika Virus Infection Through Mouse 
Bite: A Case Report. Open Forum Infect Dis. 
2020 Nov 24;7(11):ofaa259. doi: 
10.1093/ofid/ofaa259.  

20. Hsu CH, Farland J, Winters T, Gunn J, Caron D, 
Evans J, Osadebe L, Bethune L, McCollum AM, 
Patel N, Wilkins K, Davidson W, Petersen B, 
Barry MA; Centers for Disease Control and 

Prevention (CDC). Laboratory-acquired vaccinia 
virus infection in a recently immunized person--
Massachusetts, 2013. MMWR Morb Mortal 
Wkly Rep. 2015 May 1;64(16):435-8.  

21. Lytras S, Hughes J, Martin D, et al. Exploring the 
Natural Origins of SARS-CoV-2 in the Light of 
Recombination. Genome Biol Evol. 
2022;14(2):evac018. doi:10.1093/gbe/evac018 

22. Yeh KB, Tabynov K, Parekh FK, Mombo I, 
Parker K, Tabynov K, Bradrick SS, Tseng AS, 
Yang JR, Gardiner L, Olinger G, Setser B. 
Significance of High-Containment Biological 
Laboratories Performing Work During the 
COVID-19 Pandemic: Biosafety Level-3 and -4 
Labs. Front Bioeng Biotechnol. 2021 Aug 
13;9:720315. doi: 10.3389/fbioe.2021.720315.  

23. Laboratory biosafety manual, fourth edition. 
Geneva: World Health Organization; 2020. 

24. Laboratory biosafety manual fourth edition and 
associated monographs. Risk assessment. 
Geneva: World Health Organization; 2020. 

25. Order of the Minister of Health of the Republic 
of Kazakhstan of October 5, 2022 No. KR DSM-
110. About approval of control technique 
biological risks [Internet]. Available from: 
https://cis-
legislation.com/document.fwx?rgn=145211  

26. Smith AJ. Guidelines for planning and 
conducting high-quality research and testing on 
animals. Lab Anim Res. 2020 Jul 10;36:21. doi: 
10.1186/s42826-020-00054-0.  

27. McCormick-Ell J, Connell N. Laboratory Safety, 
Biosecurity, and Responsible Animal Use. ILAR 
J. 2019 Dec 31;60(1):24-33. doi: 
10.1093/ilar/ilz012.  

28. Ajslev JZN, Møller JL, Andersen MF, Pirzadeh 
P, Lingard H. The Hierarchy of Controls as an 
Approach to Visualize the Impact of 
Occupational Safety and Health Coordination. 
Int J Environ Res Public Health. 2022 Feb 
26;19(5):2731. doi: 10.3390/ijerph19052731.  

29. Löndt BZ, Banks J, Gardner R, Cox WJ, Brown 
IH. Induced increase in virulence of low 
virulence highly [corrected] pathogenic avian 
influenza by serial intracerebral passage in 
chickens. Avian Dis. 2007 Mar;51(1 Suppl):396-
400. doi: 10.1637/7665-061206R.1. Erratum in: 
Avian Dis. 2008 Mar;52(1):195.  

30. Norris SJ, Howell JK, Garza SA, Ferdows MS, 
Barbour AG. High- and low-infectivity 
phenotypes of clonal populations of in vitro-
cultured Borrelia burgdorferi. Infect Immun. 
1995 Jun;63(6):2206-12. doi: 
10.1128/iai.63.6.2206-2212.1995.  

31. Shou S, Liu M, Yang Y, Kang N, Song Y, Tan D, 
Liu N, Wang F, Liu J, Xie Y. Animal Models for 
COVID-19: Hamsters, Mouse, Ferret, Mink, Tree 
Shrew, and Non-human Primates. Front 
Microbiol. 2021 Aug 31;12:626553. doi: 
10.3389/fmicb.2021.626553.  

https://doi.org/10.1016/j.bsheal.2020.07.010
https://my.absa.org/LAI
https://doi.org/10.1186/s40557-016-0104-5


Vilkova A, Islamov R, Turebekov N, Sarsengaliyev G, Salavatov A & 
Kovalyova G. Some specific biological risks of using the Syrian hamsters 
infected with SARS-CoV-2 virus in the animal biosafety level 3 laboratory. 
Global Biosecurity, 2024; 6(1). 
  

 

32. Fomin G, Tabynov K, Islamov R, Turebekov N, 
Yessimseit D and Yerubaev T (2023) Cytokine 
response and damages in the lungs of aging 
Syrian hamsters on a high-fat diet infected with 
the SARS-CoV-2 virus. Front. Immunol. 
14:1223086. doi: 
10.3389/fimmu.2023.1223086 

33. Elidio HDSM, Coelho JWR, da Silva LCCP, Dos 
Santos IB. Housing Density and Aggression in 
Syrian Hamsters. J Am Assoc Lab Anim Sci. 
2021 Sep 1;60(5):506-509. doi: 
10.30802/AALAS-JAALAS-21-000020.  

34. Lidster K, Owen K, Browne WJ, Prescott MJ. 
Cage aggression in group-housed laboratory 
male mice: an international data crowdsourcing 
project. Sci Rep. 2019 Oct 23;9(1):15211. doi: 
10.1038/s41598-019-51674-z.  

35. Iwatsuki-Horimoto K, Nakajima N, Ichiko Y, 
Sakai-Tagawa Y, Noda T, Hasegawa H, Kawaoka 
Y. Syrian Hamster as an Animal Model for the 
Study of Human Influenza Virus Infection. J 
Virol. 2018 Jan 30;92(4):e01693-17. doi: 
10.1128/JVI.01693-17.  

36. Ebihara H, Zivcec M, Gardner D, Falzarano D, 
LaCasse R, Rosenke R, Long D, Haddock E, 
Fischer E, Kawaoka Y, Feldmann H. A Syrian 
golden hamster model recapitulating ebola 
hemorrhagic fever. J Infect Dis. 2013 Jan 
15;207(2):306-18. doi: 10.1093/infdis/jis626.  

37. Marzi A, Banadyga L, Haddock E, Thomas T, 
Shen K, Horne EJ, Scott DP, Feldmann H, 
Ebihara H. A hamster model for Marburg virus 
infection accurately recapitulates Marburg 
hemorrhagic fever. Sci Rep. 2016 Dec 
15;6:39214. doi: 10.1038/srep39214.  

38. Hutson CL, Damon IK. Monkeypox virus 
infections in small animal models for evaluation 
of anti-poxvirus agents. Viruses. 2010 
Dec;2(12):2763-76. doi: 10.3390/v2122763.. 

39. Heimann M, Käsermann HP, Pfister R, Roth DR, 
Bürki K. Blood collection from the sublingual 
vein in mice and hamsters: a suitable alternative 
to retrobulbar technique that provides large 
volumes and minimizes tissue damage. Lab 
Anim. 2009 Jul;43(3):255-60. doi: 
10.1258/la.2008.007073. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 

How to cite this article: Vilkova A, Islamov R, Turebekov N, Sarsengaliyev G, Salavatov A & Kovalyova G. Some specific biological risks 
of using the Syrian hamsters infected with SARS-CoV-2 virus in the animal biosafety level 3 laboratory. Global Biosecurity, 2024; 6(1). 
 

Published: January 2024 

Copyright: Copyright © 2024 The Author(s). This is an open-access article distributed under the terms of the Creative Commons 

Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided 

the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/ . 

Global Biosecurity is a peer-reviewed open access journal published by University of New South Wales.  

http://creativecommons.org/licenses/by/4.0/

