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Abstract
Equine herpesvirus is one of the most common infectious diseases of horses, causing huge 

economic losses associated with fetal abortion and subsequent chronic course. At the same time, a 
difficult epizootological situation regarding herpesvirus infections remains in the republic. Therefore, 
epizootological surveillance and planned monitoring studies of the epidemiological process in a certain 
territory are one of the effective tools for preventing the spread of еquine herpesvirus in horse breeding 
farms. This article presents the results of an analysis of epizootological monitoring and ongoing 
diagnostic measures regarding еquine herpesvirus on the territory of the Republic of Kazakhstan. 
According to epizootological data, over the past 10 years, 35 outbreaks of еquine herpesvirus have 
been registered in Kazakhstan. Serological  monitoring confirmed the circulation of the causative agent 
of equine herpesvirus in the country's horse breeding farms. In a study of 1391 blood serum samples, 
antibodies to equine herpesvirus were detected in 93 cases (6.7%). The data obtained give reason to 
believe that in disadvantaged areas it is necessary to take a full range of measures for timely diagnosis, 
prevention and elimination of foci of infection.

Key words: diagnostics; еquine herpesvirus; epizootological monitoring; herpesvirus; horses; 
prevention.

Introduction
In the Republic of Kazakhstan, horse breeding is a traditional and profita-ble branch of animal 

husbandry: according to the State Statistics Service of the Agency for Strategic Planning and Reform 
of the Republic of Kazakhstan, in 2023 there were more than 4 million horses in the country [1]. Along 
with meat and dairy horse breeding, the breeding of stallions and mares of the purebred horse breed is 
promising. Currently, in all regions of the republic, various types of personal, subsidiary, farm and state 
horse breeding farms are organized, the number of local and imported horses purchased in Russia, the 
CIS countries and many other foreign countries is gradually increasing [2].
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At the same time, despite the intensive development of horse breeding in Kazakhstan, one of the 
hindering factors for its development in the country is diseases of contagious etiology. In this regard, 
equine herpesvirus (equine her-pesvirus infection, equine viral abortion) poses a constant threat to horse 
breed-ing.

Equine herpesvirus (EHV) is a highly contagious viral infection that causes upper respiratory 
tract disease, neurological impairment, abortion and neonatal death. EHV is the historical common 
name of a disease caused by two DNA viruses of the herpesviridae family – equine herpesvirus-1 
and equine herpesvirus-4 (EHV-1 and EHV-4) [3,4]. Both viruses belong to the alpha herpesvirus 
genus; their genomes are 55-84% identical in nucleotide composition and up to 96% similar in amino 
acid composition. Today, EHV-1 and EHV-4 belong to the sub-family of alphaherpesviruses of the 
Varicellovirus genus [5,6,7].

EHV causes significant economic damage to horse breeding, which consists of the loss of 
reproductive ability of mares, lack of offspring, culling of horses that are valuable for breeding, and the 
implementation of veterinary and sanitary measures [8, 9]. In addition to direct damage, this infection 
creates barriers to in-ternational trade and transportation of both horses and a large arsenal of goods 
under the control of the veterinary service [10].

The epizootic situation regarding EHV in many countries of the world re-mains tense and ambiguous. 
The disease is registered on almost all continents and annually results in large economic losses for horse 
breeding farms. In recent years, a significant increase in the incidence of equine herpesvirus infection 
has been observed in countries with developed horse breeding (USA, Canada and the EU) [11,12]. 
EHV outbreaks, in addition to causing direct economic losses to horse farms, can also disrupt important 
economic sectors such as horse racing. The occurrence of EHV-1 infection in different countries varies 
from isolated sporadic cases to infection of 90% of the herd. Mortality also varies during out-breaks and 
can reach 40–50% [13,14].

At the same time, in Kazakhstan there is very little research in the field of epizootology of EHV, 
there is no new data on the dynamics of the epizootic pro-cess of the disease, depending on the impact 
of natural, climatic and economic factors.

According to epizootological data, equine herpesvirus is often recorded on farms where special 
preventive measures are not taken. According to literature data and official veterinary statistics, equine 
herpesvirus began to occur in Kazakhstan in 2011. The first time equine herpesvirus was recorded in 
the Almaty region. Further, in 2012, serotypes ЕHV-1 and EHV-4 were detected in two dis-tricts of 
Zhambyl region [15]. In subsequent years, foci of equine herpesvirus were registered in other regions 
of the country. 

Based on the above, the purpose of this research is to assess the current epizootological situation of 
EHV in Kazakhstan, by conducting epizootological monitoring and diagnostic studies in various regions 
of the country.

Materials and methods
The research was carried out at the Department of Veterinary Sanitation of the S. Seifullin Kazakh 

Agrotechnical Research University and on the basis of the RSE on the REM «National Reference Center 
for Veterinary Medicine» (NRCVM), Committee for Veterinary Control and Supervision, Ministry of 
Agri-culture, Republic of Kazakhstan.

For epizootological analysis, veterinary reporting forms, data of own stud-ies were used, as well as 
analysis of statistical data and epizootological surveys of a number of affected farm horse farms in the 
Republic of Kazakhstan, based on data on the geography of the regions included in the zones of well-
being from equine herpesvirus of horses with vaccination, and other necessary information. Also, in 
epizootological studies, the materials of periodic bulletins of the International Epizootic Bureau on cases 
of registration of horse EHV in various countries of the world were used.

 «Diagnostics of Infectious Diseases Laboratory, NRCVM, conducts moni-toring studies for equine 
herpesvirus of horses every year. Serological supervision of equine herpesvirus is based on the detection 
of antibodies by enzyme-linked immunoassay (ELISA) (Indezim Rhinopneumonitis test system, Spain) 
in monitoring studies.  Molecular genetic studies were performed by real-time polymerase chain reaction 
(PCR) using a Equid herpesvirus 1 qPCR Kit is designed for the in vitro detection of EHV-1 genomes 
(NZYTech, Lisboa, Portugal).



39

HERALD OF SCIENCE OF S. SEIFULLIN KAZAKH AGROTECHNICAL RESEARCH UNIVERSITY: VETERINARY SCIENCES  № 1 (005) 2024

The 2023 plan included laboratory diagnostic studies for serological moni-toring of rhinopneumonia-
susceptible animals (horses), regardless of age, sex and breed. The sampling locations were determined 
by using data from the Farm Animal Identification Program used in the Republic of Kazakhstan. The 
method includes a randomized method of sampling blood sera in each settlement where horse breeding 
is available. The flocks themselves for sampling are determined by local veterinary services under the 
supervision and supervision of the veterinary inspection.

Materials for serological and molecular genetic studies were 1391 samples of equine blood sera 
collected in all 14 regions of the country.

Results
A retrospective analysis of epizootological data on EHV confirms the country's poor situation with 

regard to this infection. Information on the registration of EHV in Kazakhstan over the past 10 years is 
presented in Table 1.

Table 1 – Cases of registration of EHV in the Republic of Kazakhstan (2014-2023)
Name of the regions 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

North Kazakhstan Region - 1 2 - - 2 - 2 8 1
Akmola 1 - - - - - - - 1 -
Atyrau - - - - 1 - - - 1 -

Aktobe - - - - - - - 1 - -
West Kazakstan Region - - 1 - - - - 1 - -
Karaganda - 1 - 1 1 - 2 1 - -
Pavlodar - 2 1 - 1 - - - 2 -
Total 1 4 4 1 3 2 2 5 12 1

As can be seen from the table, in the period 2014-2023, EHV was regis-tered in 7 regions out of 14. 
Moreover, in contrast to the early periods (2011-2012), foci of infection were detected in all regions 
except the southern regions. A total of 35 outbreaks of equine herpesvirus were recorded during the 
observation period in Kazakhstan. And if in certain regions (Akmola, Atyrau, Aktobe, West Kazakhstan) 
only isolated cases of horse disease with EHV were recorded for 10 years, then in the North Kazakhstan 
region 16 outbreaks or 45.7% of all were recorded during this period cases of disease. In addition, in 
the Akkayin and Kyzyzhar districts in the North Kazakhstan region and the Karkaraly district of the 
Karaganda region, a certain stationarity of the disease is observed.  

Taking into account the area of registration of EHV in the country, we collected blood serum samples 
for monitoring diagnostic studies. Sampling in areas for serological studies was carried out taking into 
account the current epidemio-logical situation and the number of susceptible livestock in a particular 
area (Figure).

Figure 1– Visualization of sampling sites for monitoring studies of equine herpesvirus in 2023
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As a result, 1391 blood serum samples were taken from farms of various forms of ownership in 14 
regions of the republic and Almaty. Taking into account the presence of various risk factors (the number 
and density of susceptible livestock, retrospective analysis of the epizootic situation, economic ties, the 
risk of introducing the pathogen from outside, etc.), the largest number of samples were taken in West 
Kazakhstan (198), Almaty (147), Turkestan (136), Kyzylorda (114), East Kazakhstan (105), Kostanay 
(103) and Karaganda (102) regions.

The obtained horse blood serum samples were examined by ELISA using the Indezim 
Rhinopneumonitis test system (Spain). Next, in order to detect the DNA of the pathogen, serum samples 
that reacted positively to equine herpesvi-rus in ELISA were examined by PCR. The research results are 
presented in Table 2.

Table 2 – Results of diagnostic studies for equine herpesvirus by region in 2023

No Regions
Number of 
explored 
regions

Number of 
settlements 

studied

Number 
of samples 

studied

Positive 
results by 

ELISA 
(antibodies)

Positive 
results by  

PCR

1 Akmola 3 14 35 3 0
2 Aktobe 6 30 94 9 0
3 Atyrau 2 7 31 9 0
4 West Kazakstan Region 10 67 198 29 0
5 Karaganda 6 21 102 0 -
6 Kostanay 5 37 103 15 0
7 Mangystau 5 25 70 6 0
8 Pavlodar 6 28 75 7 0
9 North Kazakhstan Region 5 30 83 15 0
10 East Kazakhstan Region 6 29 105 0 -
11 Almaty 11 58 147 0 -
12 Zhambyl 5 35 89 0 -
13 Kyzylorda 6 41 114 0 -
14 Turkestan 5 51 136 0 -
15 Almaty city - - 9 0 -

TOTAL: 44 277 1391 93 0

Based on the results of serological monitoring of 1391 blood serum samples, antibodies to equine 
herpesvirus were detected in 93 cases (6.7%). At the same time, out of 15 regions of the country, 
positive samples were found in 8 regions. In quantitative terms, the largest number of positive samples 
were found in West Kazakhstan (29), Kostanay (15) and North Kazakhstan (15) regions. The highest 
proportion of positive samples from the total number of samples examined was also observed in the 
above regions: West Kazakhstan (14.6%), Kostanay (15.5%) and North Kazakhstan (18.1%).

At the same time, samples that showed a positive result by ELISA were further examined using the 
PCR method in order to detect the causative agent of EHV. A total of 93 molecular genetic studies were 
carried out, but in all cases a negative result was obtained.

Discussion
EHV is one of the most common infectious diseases of horses, causing huge economic losses 

associated with abortion of the fetus and the subsequent chronic course of the disease. Therefore, 
systematic monitoring and study of the dynamics of the development of the epizootological process 
in a certain territory is one of the effective tools for monitoring the situation, which allows timely 
organization and implementation of the necessary preventive and anti-epizootic measures [2].

In order to maintain a favorable epizootic situation in the republic, veterinary measures are planned 
annually for the prevention and diagnosis of EHV. The policy of the state veterinary service is aimed at 
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continuous monitoring and timely diagnosis of the disease. Every year, at the expense of the republican 
budget, more than 1000 heads of horses are subjected to diagnostic tests in the republic, which is no 
more than 0.025% of the coverage of the entire livestock. Preventive vaccination is carried out on no 
more than 70.0 thousand animals in regions where there are outbreaks of infection, which is 2.1% of the 
total horse population in the republic. However, despite the measures taken, against the backdrop of a 
difficult epizootic situation in the world and neighboring countries, a difficult situation is developing in 
the republic, which requires not only a practical approach but also a scientific approach in the study of 
the epizootic process of the disease.

The data obtained confirm that strains of the pathogen of EHV circulate in the republic and their 
distribution area covers almost all regions of the country. At the moment, EHV is registered both in 
organized horse breeding farms and among horse owners in a private farmstead. In addition, taking into 
account the trend of gradual growth of local and imported horses, the development of various types of 
equestrian sports, the threat of infection from disadvantaged countries increases. 

In this regard, the most important thing for the country’s veterinary service is systematic and targeted 
work on timely diagnosis of infection, the formation of a sufficient number of animals with an immune 
response and the prevention of the introduction of infection from outside.

Conclusion
Systematic epizootological monitoring measures are the most effective way to prevent the occurrence 

and spread of EHV in the territory. At the same time, the results obtained confirm the epizootological 
problems of the country with re-gard to EHV. Analysis of serological studies of blood serum samples 
collected in various areas of the country showed that the EHVcirculates among various horse populations 
in at least 8 regions of Kazakhstan. And although molecular genetic studies did not confirm the results 
of serological studies, due to the specifics of these tests, they do not exclude the presence of pathogenic 
field strains in the body of the studied animals. Therefore, in affected areas it is necessary to take a full 
range of measures for timely diagnosis, prevention and elimination of foci of infection.

References

1 Основные показатели развития животноводства в Республике Казахстан (январь-декабрь 
2023). [электронный ресурс]. -URL: https://stat.gov.kz/ru/industries/business-statistics/stat-forrest-
village-hunt-fish/publications/117668 (дата подачи заявления: 01.02.2024)

2 Карамендин, К. О. Герпесвирусы лошадей EHV-1 i EHV-4 в Казахстане [Teкст] / К.О.,                  
Карамендин А.И., Кыдырманов А.А., Абишов Ж.Ж., Кумекбаева М.Н.Ахметжанова // Микро-
биология және вирусология. - 2022. - No.  4(39). - P. 31-44.

3 Patel, J.R. Equine herpesviruses 1 (EHV-1) and 4 (EHV-4)- epidemiology, disease and 
immunoprophylaxis: a brief review [Text] / J.R. Patel, J. Heldens // Vet. J. - 2005. - No.  170(1). - P. 
14-23. 

4 Vázquez-Ramírez, D. High-cell-density cultivations to increase MVA virus production [Text] / D. 
Vázquez-Ramírez, Y. Genzel, I. Jordan, V. Sandig, U. Reichl // Vaccine. - 2018. - No. 36(22). - P.3124-
3133. 

5 Kydd, J.H. Report of the fourth international Havemeyer workshop on Equid Herpesviruses (EHV) 
EHV-1, EHV-2 and EHV-5 [Text] / J.H. Kydd, D.P. Lunn, K. Osterrieder // Equine Vet. J. - 2019. - No. 
51.  - P. 565-568.

6 Iwasa, Y. Virulence of a virus: How it depends on growth rate, effectors, memory cells, and 
immune escape [Text] / Y. Iwasa, A. Hara, S. Ozone // J Theor Biol. - 2021. - No.  530. - P.110875.

7 Kim, S.K. Intranasal treatment with CpG-B oligodeoxynucleotides protects CBA mice from lethal 
equine herpesvirus 1 challenge by an innate immune response [Text] / S.K. Kim, A.K. Shakya, D.J. 
O'Callaghan // Antiviral Res. - 2019. - No. 169. - P. 104546. 

8 Terrestrial Animal Health Code. Chapter 12.8. Infection with Equid Herpesvirus-1 (Equine 
Rhinopneumonitis) [Electronic resource]. – Published by the World Organization for Animal Health, 
Rome, 2018.  URL: https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/current/
chapitre_equine_rhinopneumonitis (date of application – 13.02.2024).



42

HERALD OF SCIENCE OF S. SEIFULLIN KAZAKH AGROTECHNICAL RESEARCH UNIVERSITY: VETERINARY SCIENCES  № 1 (005) 2024

9 Perkins, G. Intranasal IgG4/7 antibody responses protect horses against equid herpesvirus-1 (EHV-
1) infection including nasal virus shedding and cell-associated viremia [Text] / G. Perkins, S. Babasyan, 
A. E. Stout, H. Freer, A. Rollins, C. L. Wimer, B. Wagner // Virology. - 2019. - No. 531. - P. 219-232. 

10 Stokol, T. Editorial: Current Research in Equid Herpesvirus Type-1 (EHV-1) [Text] / T. Stokol, 
G.S. Hussey // Front. Vet. Sci. - 2020. https://doi.org/10.3389/fvets.2019.00492 

11 Tamura, K. MEGA11: molecular evolutionary genetics analysis version 11 [Text] / K. Tamura,                 
G. Stecher, S. Kumar // Molecular biology and evolution. - 2021. - No.  38(7). - P. 3022-3027.

12 Tong, P. Outbreak of neuropathogenic equid herpesvirus 1 causing abortions in Yili horses of 
Zhaosu, North Xinjiang, China [Text] / P. Tong, R. Duan, N. Palidan et al. // BMC Vet. Res. - 2022. - 
No. 18.   -Р. 83. https://doi.org/10.1186/s12917-022-03171-1.

13 Agerholm, J.S. A Diagnostic Survey of Aborted Equine Fetuses and Stillborn Premature Foals in 
Denmark [Text] / J.S. Agerholm, E.M. Klas, P. Damborg, N. Borel, H.G. Pedersen, M. Christoffersen 
// Front. Vet. Sci.  - 2021.  - No. 10. - Р.8:740621. doi: 10.3389/fvets.2021.740621. PMID: 34859085; 
PMCID: PMC8631530.

14 Garvey, M. Molecular characterisation of equine herpesvirus 1 isolates from cases of abortion, 
respiratory and neurological disease in Ireland between 1990 and 2017 [Text] / M. Garvey, R. Lyons, 
R.D. Hector, C. Walsh, S. Arkins, A. Cullinane // Pathogens. - 2019. - No. 8(1). - Р. 7. doi: 10.3390/
pathogens8010007. PMID: 30650561; PMCID: PMC6471309.

15 Шалгынбаева, Э.К. Мониторинг, выделение, идентификация и культивирование герпесви-
руса лошадей на терретории Республики Казахстан [Tекст] / Э.К.Шалгынбаева, М.Н.Коспанова, 
А.И.Рябинникова, З.Д.Омарова, Орынбаев М.Б. // Ізденістер, нәтижелер. Исследования, резуль-
таты. - 2014. - No.  4. - С.87-92.

References

1 Osnovnye pokazateli razvitiya zhivotnovodstva v Respublike Kazahstan (yanvar-dekabr 2023). (2024). 
https://stat.gov.kz/ru/industries/business-statistics/stat-forrest-village-hunt-fish/publications/117668.

2 Karamendin, K.O. Kydyrmanov, A.I., Abishov, A.A., Kumekbaeva, ZH.ZH., Ahmetzhanova, 
M.N. (2022). Gerpesvirusy loshadej EHV-1 i EHV-4 v Kazakhstane. Mikrobiologiya zhаne virusologiya, 
4(39):31-44. doi:10.53729/MV-AS.2022.04.03

3 Patel, J.R., Heldens, J. (2005). Equine herpesviruses 1 (EHV-1) and 4 (EHV-4)- epidemiology, 
disease and immunoprophylaxis: a brief review. Vet J.,170(1):14-23. doi: 10.1016/j.tvjl.2004.04.018

4 Vázquez-Ramírez, D., Genzel, Y., Jordan, I., Sandig, V., Reichl, U. (2018). High-cell-density 
cultivations to increase MVA virus production. Vaccine, 36(22), 3124-3133. https://doi.org/10.1016/j.
vaccine.2017.10.112

5 Kydd, J.H., Lunn, D.P., Osterrieder, K. (2019). Report of the fourth international Havemeyer 
workshop on Equid Herpesviruses (EHV) EHV-1, EHV-2 and EHV-5. Equine Vet. J., 51, 565-568. 
https://doi.org/10.1111/evj.13141

6  Iwasa, Y., Hara, A., Ozone, S. (2021). Virulence of a virus: How it depends on growth rate, 
effectors, memory cells, and immune escape. J. Theor. Biol., 530, 110875. https://doi.org/10.1016/j.
jtbi.2021.110875

7 Kim, S.K., Shakya, A.K., O'Callaghan, D.J. (2019). Intranasal treatment with CpG-B 
oligodeoxynucleotides protects CBA mice from lethal equine herpesvirus 1 challenge by an innate 
immune response. Antiviral Res., 169, 104546. 

8 Terrestrial Animal Health Code. Chapter 12.8. Infection with Equid Herpesvirus-1 (Equine 
Rhinopneumonitis). Published by the World Organization for Animal Health, Rome, 2018. 

9 Perkins, G., Babasyan, S., Stout, A.E., Freer, H., Rollins, A., Wimer, C.L., Wagner, B. (2019). 
Intranasal IgG4/7 antibody responses protect horses against equid herpesvirus-1 (EHV-1) infection 
including nasal virus shedding and cell-associated viremia. Virology, 531, 219-232. 

10 Stokol, T., Hussey, G.S. (2020). Editorial: Current Research in Equid Herpesvirus Type-1 (EHV-
1). Front. Vet. Sci., 6. https://doi.org/10.3389/fvets.2019.00492

11 Tamura, K., Stecher, G., Kumar, S. (2021). MEGA11: molecular evolutionary genetics analysis 
version 11. Molecular biology and evolution, 38(7), 3022-3027. 



43

HERALD OF SCIENCE OF S. SEIFULLIN KAZAKH AGROTECHNICAL RESEARCH UNIVERSITY: VETERINARY SCIENCES  № 1 (005) 2024

12 Tong, P., Duan, R., Palidan, N. et al. (2022). Outbreak of neuropatho-genic equid herpesvirus                  
1 causing abortions in Yili horses of Zhaosu, North Xinjiang, China. BMC Vet. Res., 18, 83.                                
https://doi.org/10.1186/s12917-022-03171-1.

13 Agerholm, J.S., Klas, E.M., Damborg, P., Borel, N., Pedersen, H.G., Christoffersen, M. (2021). 
A Diagnostic Survey of Aborted Equine Fetuses and Stillborn Premature Foals in Denmark. Front. Vet. 
Sci., 10;8:740621. doi: 10.3389/fvets.2021.740621

14 Garvey, M., Lyons, R., Hector, R. D., Walsh, C., Arkins, S., Cullinane, A. (2019). Molecular 
characterisation of equine herpesvirus 1 isolates from cases of abortion, respiratory and neurological 
disease in Ireland between 1990 and 2017. Pathogens, 8(1), 7. https://doi.org/10.3390/pathogens8010007

15 Shalgynbaev, E.K. Kospanova, M.N., Ryabinnikova, A.I., Omarova, Z.D., Orynbaev, M.B. 
(2014). Monitoring, vydelenie, identifikaciya i kultivirovanie gerpesvirusa loshadej na territorii 
Respubliki Kazakhstan. Іzdenіster, natizheler. Issledovaniya, rezultaty, 4, 87-92. 


