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Relevance of the Study. Horse breeding in the Republic of Kazakhstan 1s one
of the important sectors of the agro-industrial complex and plays a significant role in
providing the population with high-quality food products. In recent years, due to the
increasing horse population and the expansion of the import and export of breeding
animals, the prevention of infectious diseases has become increasingly important.
Among these diseases, strangles, caused by Streptococcus equi, is one of the
widespread infectious diseases of horses that causes significant economic losses to the
horse-breeding industry of the Republic.

The high contagiousness of the disease, its potential for subclinical spread, and its
severe course in complicated cases complicate the epizootological situation and
necessitate the improvement of effective preventive measures. Currently, the efficacy
of available vaccines is assessed at varying levels, while most of them do not fully
account for the biological characteristics of pathogen strains circulating in the region.

Therefore, the aim of this study was to develop a safe and effective inactivated
vaccine against strangles in horses based on the study of Streptococcus equi strains
circulating in the Republic of Kazakhstan and to evaluate its immunobiological
properties.

The results of the study will contribute to the development of domestic production
of veterinary biological products, improvement of the effectiveness of strangles
prevention, development of import-substituting veterinary preparations, and
stabilization of the epizootic situation in the Republic.

Aim of the study: To develop a highly effective inactivated vaccine against
strangles in horses and establish a production technology adapted for use under
production conditions.

To achieve this aim, the following research objectives were established:

l. To conduct monitoring studies to determine the prevalence of strangles in

horses in the Republic of Kazakhstan.
2. To isolate the causative agent from horses affected by strangles and study its

biological and genetic properties.
3. To develop a technology for producing an inactivated vaccine against strangles

and evaluate its biological efficacy and safety.
4. To develop and approve regulatory and technical documentation for the

vaccine.
5. To conduct production trials of the vaccine and evaluate its efficacy.



Research methods: The study employed epizootological, bacteriological,
serological, molecular-genetic, and biotechnological methods. The morphological,
cultural, biochemical, and genetic properties of Streptococcus equi isolates were

studied. The safety, immunogenicity, stability, and prophylactic efficacy of the vaccine
were evaluated under laboratory and production conditions.
Main Provisions Submitted for Defense

- The epizootiological characteristics of strangles in the Republic of Kazakhstan
were determined:

- The biological and genetic properties of the production strain Streptococcus
equi “Kargaly-22" were investigated;

- An Inactivated vaccine against equine strangles based on a local strain was
developed;

- A technological production scheme for the vaccine was developed, and its
quality indicators were established;

- The immunogenic and protective efficacy of the vaccine was demonstrated;
Regulatory and technical documentation for the use of the vaccine in veterinary practice
was developed.

Description of the Main Research Results

Monitoring studies conducted in various regions of Kazakhstan determined the
epidemiological characteristics of strangles in horses. Streptococcus equi strains were
1solated from horses affected by strangles, and their biological, cultural, biochemical,
genetic, and immunobiological properties were studied. Based on the results obtained,
the promising production strain “Kargaly-22" was selected for vaccine development.

During the study, an inactivated vaccine against strangles in horses was
developed based on the Streptococcus equi “Kargaly-22” strain. A technological
scheme for vaccine production was developed, and the stages of microorganism
cultivation, inactivation, concentration, and formulation with an adjuvant were
optimized.

The efficacy of the inactivated vaccine developed based on the Streptococcus
equi “Kargaly-22” strain was evaluated in horses under production conditions.
Following vaccination, a gradual increase in the specific immune response was
observed, with the antibody level reaching 80% on day 30. The morbidity rate in the
vaccinated experimental group was approximately 5%, whereas in the unvaccinated
control group, this indicator reached approximately 45%.

Throughout the observation period, the body temperature of the horses in the
experimental group remained within the physiological range of 37.7-38.0 °C. In the
control group, an increase in body temperature to 39.1-39.5 °C was observed on days
2-3. During the production trials, no allergic reactions, signs of systemic intoxication,
severe complications, or pronounced local inflammatory reactions were recorded in the
vaccinated horses. The results obtained confirm the safety of the developed inactivated

vaccine under production conditions and demonstrate its high prophylactic efficacy
against strangles in horses.



Justification of the Novelty and Significance of the Obtained Results

For the first time in the Republic of Kazakhstan, an inactivated vaccine against
strangles in horses was developed based on the local production strain Streptococcus
equi “Kargaly-22". A technological scheme for vaccine production was developed, and
Its quality parameters, sterility, safety, immunogenicity, and stability were determined.

The prophylactic efficacy of the developed vaccine was demonstrated under laboratory
and production conditions.

Production trials of the vaccine fully confirmed its practical efficacy. A reduction
In the morbidity rate was observed among vaccinated horses. In addition, the severity
of clinical signs characteristic of strangles was lower in vaccinated animals. The general
physiological condition of the vaccinated horses remained stable, and no decrease in
productivity parameters was observed. These results demonstrate the suitability of the
developed preparation for use under production conditions.

During the production trials, particular attention was paid to assessing the safety of
the vaccine. No allergic reactions, signs of systemic intoxication, or severe
complications were recorded in the vaccinated horses. Furthermore, no local
inflammatory reactions were observed in the vaccinated animals. These findings
confirm the safety of the developed vaccine for use in veterinary practice.

As a result of the studies conducted, regulatory and technical documentation for
the vaccine was developed. An organizational standard, as well as instructions for the
manufacture, quality control, and use of the vaccine, were prepared. The documentation
provides a detailed description of the quality parameters of the preparation, safety
requirements, storage conditions, and administration regimens. This documentation
provides the basis for the production of the developed vaccine under production
conditions and its application in veterinary practice.

Relationship of the Research to Scientific Program. The study was carried out
within the framework of the Ministry of Agriculture of the Republic of Kazakhstan
Program BR10764975, “Program-Targeted Financing of Scientific Research and
Activities for 2021-2023".

Description of the Doctoral Student’s Contribution to the Publications.

The doctoral student directly participated in all stages of the research, including
the isolation of Streptococcus equi strains, investigation of their properties, vaccine
development, laboratory and field trials, as well as data processing and analysis.

Based on the research results, scientific articles were published and a utility
model patent was obtained. In total, five scientific publications were produced from the
dissertation research, including one article published in a peer-reviewed journal
indexed in the Scopus international database. Specifically, the article entitled “Beta-

Hemolytic Streptococcus Infection in Horses in Kazakhstan” was published in the
International Journal of Veterinary Science.

According to a certificate issued by the National Center for State Scientific and
Technical Expertise JSC, at the time of publication the journal had a CiteScore (2023)
of 2.4 and a percentile rank of 76 in the field of Veterinary Science.




| In ’dd'“(’"» three articles were published in scientific journals recommended by
- Cgmmmee for Quality Assurance in Science and Higher Education of the Ministry
of Science and Higher Education of the Republic of Kazakhstan, and one publication
appeared in the proceedings of an international scientific and practical conference.
Based on the dissertation materials, a utility model patent entitled “Method for
Producing an Intranasal Vaccine Against Equine Strangles™ was granted by the
National Institute of Intellectual Property of the Republic of Kazakhstan (Kazpatent).
The research results were presented and discussed annually in semi-annual and
annual scientific reports. |
Structure and Scope of the Dissertation. The dissertation consists ‘of an
introduction, literature review, materials and methods, research results, dis:‘:xmaon‘ of
results, conclusions, practical recommendations, and appendices7. The dissertation
comprises 106 pages and includes 16 tables, 21 figures, and 11 appendices. The
reference list contains 177 sources.




