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RETROSPECTIVE ANALYSIS OF THE EPIZOOTIC SITUATION OF BRUCELLOSIS IN
THE WEST KAZAKHSTAN REGION

ANNOTATION

Brucellosis is one of the most widespread zoonotic infectious diseases of farm and wild animals,
capable of infecting humans through contact with animals or animal products, especially in regions with
intensively developed livestock farming, such as the Republic of Kazakhstan. This disease significantly
reduces livestock productivity, thereby damaging the country's economy. Kazakhstan is an endemic
country, and cases of the disease are registered annually in animals and humans. The causative agent of
brucellosis is a potential biological warfare agent, classified as category B.

The article presents research results on the epizootic situation of animal brucellosis in the West
Kazakhstan region for 2019-2023. The leading role of cattle, sheep, and goats in the epizootiology of
brucellosis in the West Kazakhstan region has been established, the almost ubiquitous spread of
brucellosis in the areas has been noted, and the most significant reasons contributing to the emergence
and maintenance of the problem of animal brucellosis have been identified. Based on the results of
epizootological monitoring, an epizootic zoning map of the territories of the West Kazakhstan region
districts has been compiled according to the degree of animal brucellosis incidence into various
categories (with high, medium, low degree and safe zones) in which appropriate differentiated anti-
epizootic measures will be carried out.

Key words: brucellosis, morbidity, diagnostic studies, epizootiology monitoring, epizootic
situation, epizootic chart.

Introduction. In the Republic of Kazakhstan, brucellosis is a widespread, economically, and
socially significant disease [1, 2,].
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For many years, brucellosis has dominated the infectious pathology of cattle, sheep, and goats in
the Republic of Kazakhstan, significantly reducing livestock. Despite all the measures taken by
veterinary specialists to eliminate brucellosis infection, the epizootic situation for this disease remains
tense [3, 4, 5].

In the fight against animal brucellosis, epizootiology monitoring is the essential element and
information basis for optimizing the anti-epizootic measures taken and increasing their effectiveness.
The results of long-term monitoring studies on brucellosis in animals allow us to assess the actual state
of the epizootic situation and determine the degree of risk of this disease not only in the regions and
districts of the country but also in each epizootiology unit [7,8].

Considering the unresolved problem of combating animal brucellosis in the Republic of
Kazakhstan, our research aimed to analyze the epizootic situation for brucellosis in cattle, sheep, and
goats in the context of the West Kazakhstan region over the past 5 years to compile epizootic maps of
zoning the territory of the West Kazakhstan region according to the degree of spread of the disease, to
determine the leading causes of occurrence and to search for perfect ways to combat this disease.

Materials and methods of research. The research was conducted in the brucellosis laboratory
of the West Kazakhstan Research Veterinary Station, veterinary organizations, and livestock farms of
the West Kazakhstan region.

The materials for the research were official data of veterinary reporting of the Committee for
Veterinary Control and Supervision of the Ministry of Agriculture of the Republic of Kazakhstan, the
Republican anti-epizootic detachment, the regional branch of the republican veterinary laboratory, the
Republican State Enterprise on the Right of Economic Management, the Scientific and Practical Center
for Sanitary and Epidemiological Examination and Monitoring of the Ministry of Health of the Republic
of Kazakhstan and the results of the authors' epizootiology studies.

In the course of the research work, officially regulated methods of research for the diagnosis of
animal brucellosis were wused: epizootiology, bacteriological, biological, and serological
"Methodological guidelines for laboratory diagnostics of brucellosis," officially regulated by the
Veterinary legislation of the Republic of Kazakhstan, Astana, 2005 [9].

The epizootic situation for animal brucellosis was analyzed using the methods described by
Dudnikov, S. A. [10], and Dzhupina, S. I. [11].

To study the epizootic manifestation of brucellosis infection and improve the system of
epizootological control for this disease, the following were analyzed:

— results obtained by the staff of the brucellosis laboratory during epizootiology and
immunological monitoring and control over animal brucellosis in the districts of the region;

— statistical reviews and official reports on veterinary welfare for animal brucellosis of the
regional territorial inspection of the Committee for Veterinary Control and Supervision of the Ministry
of Agriculture of the Republic of Kazakhstan, the Republican State Enterprise "Republican Anti-
Epizootic Detachment," and the "Republican Veterinary Laboratory."

To zone the territory of the region taking into account epizootiology indicators, retrospective data
on the degree of prevalence and incidence of animal brucellosis over several years were used,
epizootiology maps of the spread of brucellosis in the Western Kazakhstan region were analyzed and
compiled.

When compiling epizootiology zoning maps of the territory of the West Kazakhstan region,
retrospective data on the degree of prevalence of animal brucellosis from 2019 to 2023 (with high,
medium, and low risk) were considered. Modern techniques based on Geographic Information Systems
- technologies and methodology for assessing the risks of the emergence and spread of diseases, taking
into account the recommendations of the OIE, were used.

Results and their discussion. This work aimed to monitor and analyze the epizootiology of
animal brucellosis in West Kazakhstan for 2019-2023.

The materials collected on this issue for analysis were summarized in tables, which are shown in
the tables and figures below.

Table 1 — Information on the number of epizootic foci of infectious animal diseases in the West
Kazakhstan region for 2019-2023

Epizootic indicators 2019 | 2020 | 2021 | 2022 | 2023 | Inb5years

On average, over
5 years




Total number of epizootic outbreaks

. . . g 45 84 54 14 11 208 41

of infectious animal diseases

Number of ep_lzpotlc foci of 13 13 20 0 3 49 9.8
brucellosis in cattle

Number of epizootic foci of
S 3 3 0,6
brucellosis in sheep and goats
The share of brucellosis in the total
number of epizootic foci (%)

355 | 155 | 37,03 0 27,3 25,0 28,06

As seen from Table 1, in the West Kazakhstan region for 2019-2023, the share of brucellosis in
the total number of epizootic foci of infectious animal diseases ranged from 15.5 to 37.03%. During
these years, 49 epizootic foci of bovine brucellosis and three foci of sheep and goat brucellosis were
registered in 2019. The most significant number of foci of bovine brucellosis were in the Syrymsky (10),
Karatobinsky (9), Baitereksky (8), and Chingirlausky (6) districts of the region.

Figure 1 shows the epizootic foci of infectious animal diseases in West Kazakhstan from 2019 to
2023.
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Figure 1 — Dynamics of epizootic foci of infectious animal diseases in the West Kazakhstan region for
2019-2023

Figure 1 shows that many foci of cattle brucellosis occurred mainly in 2019-2021, in 2022 - 0,
and 2023, the number of foci decreased to 3. Foci of sheep and goat brucellosis occurred only in 2019,
and they were not registered in subsequent years. Since 2021, there has also been a tendency to decrease
the number of epizootic foci of infectious diseases in the West Kazakhstan region from 54 to 11.

Next, we collected and analyzed the indicators of the incidence rate of animals in the West
Kazakhstan region for 2019-2023. Table 2 shows that in the West Kazakhstan region, in terms of the
incidence of brucellosis on average over the past 5 years, animals are ranked as follows: carnivores
(3.9%), camels (0.97%), cattle (0.74%), sheep and goat (0.08%), horses (0.04%) and pigs (0.0%).

Table 2 — Incidence and absolute number of animals diagnosed with brucellosis in the West Kazakhstan
region for 2019-2023

Cattle Sheep and goat Camels Horses Pigs Dogs
k] . tS] . tS] R 5] . tS] . | ®© .
years | 5« | g x S x| $ |8 S |8x S |8x| S
Qo O 4 o O X o O 4 o O 4 o O 4 o O 4
E® o E® Q E® o En Qo g 'nl L E® )
> (2 > (%2 =] (%2} > 7] > (%2 > 2]
z z z z z z
2019 7008 | 0,99 1340 0,09 3 0,15 0 0 0 46 | 4,02
2020 6068 0,9 1463 0,12 1 0,09 2 0,2 0 0 84 | 5,30
2021 6180 | 0,81 1160 0,11 15 1,56 0 0 0 0 47 | 3,68




2022 | 4786 | 0,62 780 005 | 11 | 112 | 0 0 0] o | 61 | 480
2023 | 4141 | 050 793 005 | 20 | 1,97 | 0 0 0| 0 | 26 | 1,9
In5 1 98183 5536 50 2 0 264

years

On

a"g\'ﬁ?e' 5637 | 0,74 1107 | 008 | 10 | 097 |04 | 004 | 0 | o | 53 | 39
5 years

The higher incidence of brucellosis in carnivores (3.9%) compared to other animal species can be
explained by the fact that only a limited number of animals were examined, mainly flock dogs in farms
unfavorable for brucellosis, during anti-brucellosis health measures. Over the past 5 years, an average
of 1,180 camels have been reviewed for brucellosis annually; the incidence rate was 0.9%). It should be
noted that camels were kept together with cattle, sheep, and goats on all farms. Next in terms of incidence
of brucellosis are cattle (0.74%), sheep and goats (0.08%), and horses (0.04%).

In terms of the absolute number of animals diagnosed with brucellosis on average over 5 years,
cattle, sheep, and goats were in the first place (28,183 and 5,536 heads, respectively), which
predetermined the central role of these animal species in the epizootiology of brucellosis. The second
role in the epizootiology of animal brucellosis in the West Kazakhstan region is played by camels and
dogs. The average incidence rate of horses over 5 years was - 0.04%, and pigs - 0.0%, which indicates
the absence of a role for these animal species in the epizootiology of brucellosis in the West Kazakhstan
region.

Figure 2 shows the dynamics of brucellosis infection in different animal species in the West
Kazakhstan region in recent years.
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Figure 2 — Dynamics of animal brucellosis incidence in the West Kazakhstan region for 2019-2023

Figure 2 shows that the highest incidence of brucellosis over these years was observed in dogs
(1.9-5.3%), camels (0.1 - 1.9%), cattle (0.5 - 0.9%), sheep, and goats (0.05 - 0.1%). Equine brucellosis
was registered only in 2020. All animal species in 2023, compared to 2019, except for camels, showed
a specific decrease in the incidence of brucellosis. Camels continue to have a high incidence rate in
2021-2023, which should alert the veterinary service and serve as a signal for organizing specific anti-
brucellosis measures.
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Table 3 — Diagnostic studies of cattle for brucellosis in the West Kazakhstan region in 2019-2023

Number of patients with brucellosis and incidence rate, in %

2019 2020 2021 2022 2023 For 5 years
Name of districts % Quantity Average a(\)f)érgge

Quantity % Quantity % Quantity Quantity | % | Quantity | % total " | number oer

per year
year
Akzhaik 681 0,6 557 0,6 590 0,6 421 0,3 267 0,2 2516 503 0,46
Baiterek 797 2,2 779 2,3 490 1,1 528 1,2 292 0,6 2886 577 1,48
Bokeyordinsky 637 0,8 885 1,0 988 1,2 503 0,7 380 0,5 3393 679 0,84
Burlinsky 309 1,0 202 0,6 103 0,3 119 0,4 145 0,4 878 176 0,54
Zhangalinsky 305 0,5 175 0,3 122 0,2 252 0,4 286 0,4 1140 228 0,36
Zhanibeksky 536 1,3 250 0,5 408 0,8 250 0,5 234 0,4 1678 335 0,7
Kaztalovsky 740 0,8 741 0,9 999 1,0 679 0,7 604 0,6 3763 752 0,8
Karatobinsky 878 2,1 632 1,4 408 1,1 270 0,6 256 0,6 2444 488 1,16
Syrymsky 985 2,4 651 1,1 999 1,7 706 1,2 506 0,8 3847 769 1,44
Taskalinsky 390 1,4 256 1,6 315 1,0 233 0,7 373 1,0 1567 313 1,14
Terektinsky 572 1,2 729 1,2 513 0,8 647 1,2 458 0,7 2919 584 1,02
Shyngyrlausky 160 0,4 181 0,4 229 0,5 172 0,4 77 0,2 819 164 0,38
Uralsk city 18 2,3 30 0,8 16 0,4 60 1,6 33 0,7 157 31 1,16
Total 7008 0,99 6 068 0,9 6180 0,81 4786 0,62 4141 0,5 28185 5637 0,74
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Table 4 — Diagnostic studies of sheep and goats for brucellosis in the West Kazakhstan region in 2019-2023

Number of patients with brucellosis and incidence rate, in %

2019 2020 2021 2022 2023 For 5 years
N_a me of Average %, on
districts Quantity % Quantity % Quantity | % Quantity % | Quantity [ % Qlf[?)?:lty’ number | average
per year | per year
Akzhaik 512 0,21 551 0,30 521 0,2 189 0,08 218 0,1 1991 398 0,2
Baiterek 54 0,08 278 0,45 512 0,7 214 0,34 114 0,2 1172 234 0,35
Bokeyordinsky 9 0,01 15 0,02 0 0 0 0,00 11 0,0 35 7 0,06
Burlinsky 323 1,42 64 0,28 41 0,1 25 0,07 0 0,0 453 91 0,37
Zhangalinsky 103 0,05 27 0,02 100 0,06 9 0,01 40 0,0 279 56 0,02
Zhanibeksky 7 0,01 1 0,02 10 0,01 1 0,01 0 0,0 19 4 0,01
Kaztalovsky 27 0,01 53 0,02 6 0,01 0 0,00 2 0,0 88 17 0,01
Karatobinsky 118 0,13 225 0,32 149 0,2 0 0,00 110 0,1 602 120 0,15
Syrymsky 94 0,09 105 0,13 207 0,2 60 0,06 30 0,0 496 99 0,09
Taskalinsky 0 0,00 0 0,00 0 0 42 0,05 29 0,0 71 14 0,01
Terektinsky 55 0,07 118 0,17 193 0,2 221 0,26 94 0,1 681 136 0,16
Shyngyrlausky 20 0,05 14 0,04 21 0,0 8 0,01 26 0,0 89 18 0,02
Uralsk city 18 0,45 12 0,30 3 0,1 13 0,27 22 0,6 68 13 0,3
Total 1340 0,09 1463 0,12 1160 0,11 780 0,05 793 Oéo 5536 1107 0,08




Considering the central role of cattle, sheep, and goats in the epizootiology of brucellosis, the
epizootological situation of cattle, sheep, and goats' brucellosis in the West Kazakhstan region for 2019-
2023 was studied. The materials collected on this issue for analysis were summarized in tables, which
are shown in Tables 3-4 below.

As can be seen from Table 3, in recent years (from 2019 to 2023), a high incidence of cattle
brucellosis has been observed in the Baiterek district, Syrymsky, Karatobinsky, Taskalinsky, Terekty,
Bokeyordinsky, Kaztalovsky districts and in the city of Uralsk. Cattle brucellosis during this period was
registered in 7 districts of the region (58.3% of the region's territory); in these districts, 4162 heads of
cattle sick with brucellosis were identified, which is 73% of the total number of livestock sick identified
over 5 years. The number of all positively reacting cattle identified for 2019-2023 and the level of their
infection with brucellosis are given in Table 5.

Table 5 — Number of positively reacting cattle for the period 2019-2023 and their level of infection with
brucellosis

Epizootological Years On average,
indicators 2019 2020 2021 2022 2023 over 5 years
Number of positive 7008 6 068 6180 4786 | 4141 5636
responders
% infection 0,99 0,9 0,81 0,62 0,5 0,7

Table 5 shows that the number of positively reacting animals detected has been trending
downward since 2019 (from 7008 to 4141 heads), and their brucellosis infection has decreased from 0.9
to 0.5%.

Next, using the obtained epizootiology monitoring results, the region's territory was ranked
according to the degree of infection with bovine brucellosis. In this case, the starting point was the
average regional incidence rate of bovine brucellosis over these years, equal to - 0.74%. Districts with
an incidence rate of animals over 0.74% were classified as zones with a high incidence rate of
brucellosis, and those below were classified as zones with an average or low incidence rate of
brucellosis. Territories where no animals with brucellosis were detected were considered a favorable
zone (Table 6).

Table 6 — Ranking of the West Kazakhstan region by the degree of infection with cattle brucellosis for
2019-2023

’\ilr?. Brucellosis incidence rate (average over Name of the districts and level of animal
5 years — 0.74%) infestation, in %
order
Baiterek - 1.48%, Syrymsky -1.44%,
High degree (from 0.74% and above) is Karatobinsky - 1.16%, Taskalinsky -
1 registered in 7 districts (58.3% of the region’s 1.14%. Terektinsky - 1.02%.
territory) Bokeyordinsky - 0.84%, Kaztalovsky -
0.8%
Average degree (from 0.5% to 0.7%), . .
2 reg?stere?j in é districts (16.6%) ) Zhanibeksky - 0.7%, Burlinsky - 0.54%
3 Low degree (from 0.01% to 0.49%), Akzhaik - 0.46%, Shyngyrlau -0.38%,
registered in 3 districts (25%) Zhangalinsky - 0.36%
4 Safe zone (0.0%) No

Table 6 shows that a high incidence of brucellosis in cattle is registered in 7 districts (58.3% of
the region's territory) and the city of Uralsk, an average incidence in 2 districts (16.6%), and a low
incidence in 3 districts (25%). There is no safe zone.

An epizootic zoning map of the republic's territory by incidence of brucellosis in cattle for 2019-
2023 was compiled to demonstrate the data obtained visually.
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I Hich decree from 0.74% and above
Average degree from 0.5% to 0.7%
B Low level from 0.01% to 0.49%
I Wealthy zone 0%
Figure 3 — Zoning of the territory of the West Kazakhstan region by the incidence rate of cattle by

districts for 2019-2023

Next, to analyze the epizootic situation for brucellosis in sheep and goats, we collected and
summarized data on diagnostic studies over the past 5 years (Table 4).

Table 4 shows that the incidence rate of brucellosis in sheep and goats by region districts over
these years varied from 0.01 to 0.37%. A high percentage of brucellosis in sheep and goats for 2019-
2023 was registered in 6 districts of the region (50% of the region's territory); during this period,
5,395 heads of sheep and goats sick with brucellosis were identified in these districts, which is 97.4%
of the total number of sick sheep and goats identified over 5 years.

Next, using the obtained results of epizootological monitoring, the territory of the Republic of
Kazakhstan was ranked by the degree of infection with brucellosis in sheep and goats. In this case, we
proceeded from the average regional incidence rate of brucellosis in sheep and goats over these years,
which equals 0.08%. Districts with an incidence rate of animals above 0.08% were classified as a zone
with a high incidence rate of brucellosis and below as a zone with a medium or low incidence rate. The
favorable zone was where no animals were sick with brucellosis (Table 7).

Table 7 — Ranking of West Kazakhstan regions by the incidence rate of brucellosis in sheep and goats
for 2019-2023

'\.IO' Brucellosis incidence rate (average over 5 Name of the districts and level of animal
in ; N
years — 0.08%) infestation, in %
order
High degree (0.08% and above), registered Burlinsky - 0.37%, Baitereksky - 0.35%,
1 in 6 districts (50% of the territory of the Akzhayiksky - 0.2%, Terektinsky - 0.16%,
Republic of Kazakhstan) Karatobinsky - 0.15%, Syrymsky - 0.09%
Bokeyordinsky - 0.06%, Zhangalinsky -
2 Low degree (from 0.01% to 0.06%), 0.02%, Shyngyrlausky - 0.02%, Zhanibeksky
registered in 6 districts (50%) - 0.01%, Kaztalovsky - 0.01%, Taskalinsky -
0.01%
3 Safe zone (0.0%) No

As can be seen from Table 7, over 5 years, the status of a high degree of spread of brucellosis in
sheep and goats was registered in 6 districts (50% of the region's territory), and the city of Uralsk in
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6 districts (50%) the incidence of animals was low. There were no districts favorable for brucellosis in
sheep and goats.

An epizootiology zoning map of the territory of the West Kazakhstan region showing the
incidence of brucellosis in sheep and goats from 2019 to 2023 was compiled to demonstrate the data
obtained clearly.

I High degree from 0.08% and above
Average degree from 0%
- Low level from 0.01% to 0.06%

- Wealthy zone 0%

Figure 4 — Zoning of the territory of the West Kazakhstan region by the incidence rate of small
ruminants by districts for 2019-2023

Thus, the compiled epizootological maps will replenish the catalog of similar maps developed
annually, allow visualizing the spread of brucellosis in cattle and small ruminants, track the expansion
or decrease in the area of distribution of brucellosis in animals in the region, and carry out
epizootological control over the development of brucellosis infection in areas with different
epizootological statuses.

In the process of epizootological monitoring and studying the epizootic situation for brucellosis
in cattle and small ruminants, we have established the most significant reasons contributing to the
persistence of problems with brucellosis in animals in certain areas of the region; these are incomplete
coverage of diagnostic studies of agricultural animals in some areas; concealment of cases of abortion
in animals by owners, failure to inform veterinary specialists about the incident and failure to provide
pathological material to a veterinary laboratory for testing for brucellosis and other infectious diseases;
untimely declaration of a farm as unfavorable; untimely isolation and delivery of sick animals for
slaughter; keeping animals of different species and different age and sex groups in a herd; contact on
pastures and at watering places of animals from unfavorable and successful farms, etc.

During the reporting period, we also studied the epidemiological situation of brucellosis in
humans in West Kazakhstan from 2019 to 2023.

From Table 8, it is clear that for 2019-2023, however, there is a tendency to decrease the absolute
number of cases of newly diagnosed brucellosis in humans (from 48 to 40 people), and the incidence
rate per 100 thousand people remains high (from 5.5 to 7.3). In total, 210 people fell ill with brucellosis
in the West Kazakhstan region in 5 years, an average of 42 people per year. The most significant number
of people with brucellosis was registered in Akzhaik (97), Baiterek (20), Shyngyrlau (17), Burlin (16),
and Zhangalinsky (14) districts and the city of Uralsk (19). Human brucellosis was registered mainly in
areas where brucellosis in small ruminants and cattle has a high and medium prevalence.
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Table 8 — Indicators of brucellosis incidence among the population of the West Kazakhstan region for 2019-2023T

2019 2020 2021 2022 2023 In 5 years
z g g | = z g g | = z E g | =
£ 25 = 25 = 45 = 25 = 25 = 25
Name of districts 2 2F 2 28 2 28 2 28 = 28 2 28
5 > 5 > 5 > 5 > 5 > 5 >
g JE |3 j& 3| 3% |3 | %E |3 3% ||t
< 3 < 8 < <3 < 8 < 8 < 8

Akzhaik 20 49,7 24 60 12 30,2 17 47 24 66,7 97 50,72
Baiterek 3 51 1 1,7 9 14,9 7 11,7 0 0 20 6,68
Bokeyordinsky 1 6,6 0 0 0 0 0 0 0 0 1 1,32
Burlinsky 5 8,8 2 3,5 3 5,3 6 10,2 0 0 16 5,56
Zhangalinsky 4 16,6 2 8,3 3 12,4 2 10,2 3 12,5 14 12,0
Zhanibeksky 1 6,20 1 6,2 3 19 0 0 0 0 5 6,28

Kaztalovsky 0 0 0 0 0 0 0 0 0 0 0 0
Karatobinsky 1 6,5 0 0 1 6,4 0 0 0 0 2 2,58
Syrymsky 1 5,3 2 10,7 2 10,8 0 0 0 0 5 5,36
Taskalinsky 0 0 0 0 1 6,0 3 8,3 2 12,2 6 5,3
Terektinsky 2 5,2 0 0 1 2,6 2 51 3 7,6 8 4,1
Shyngyrlausky 6 41,0 3 20,5 0 0 2 13,7 6 46,1 17 24,26
Uralsk city 4 1,2 3 0,9 2 0,6 8 2,6 2 0,6 19 1,18
By region 48 7.3 38 5,7 37 55 48 7,0 40 57 210 6,24




Based on the data analysis in Table 8, an epidemiological zoning map of the territorial distribution
of human brucellosis in the West Kazakhstan region was compiled (Figure 5).

Morbidity rate per 100 thousand population
I High degree 6.28-50.72
Average degree 4.1-5.56
P Low degree from 1.18-5.56 to 2.58
I Welfare Zone 0
Figure 5 — Zoning map of the territorial distribution of human brucellosis in the West Kazakhstan region

for 2019-2023

Figure 5 shows that higher rates per 100,000 population are observed in Akzhayik (50.7), Shyngyrlau
(24.3) and Zhangalinsky (12.0) districts. Analysis of the territorial distribution of human brucellosis and
the incidence of small ruminants (to a greater extent) and cattle shows a coincidence, which once again
confirms the role of farm animals in preserving and circulating brucellosis infection in the West Kazakhstan
region.

Animal brucellosis is widespread in many countries and causes enormous economic damage to
livestock and the economy. According to the OIE, brucellosis is found in 28 European countries, 18 in
America, 12 in Asia, and 21 in Africa. In the Commonwealth of Independent States, animal brucellosis is
common in Kyrgyzstan, Kazakhstan, Russia, Azerbaijan, and Uzbekistan [12].

Brucellosis also affects people, where the primary source of infection is animals and products
obtained from them. At the present stage, the World Health Organization (WHO) considers brucellosis to
be one of the most dangerous and widespread zoonoses in the world. Over 500 thousand cases of human
disease are registered annually in more than 170 countries. According to the WHO, the number of people
infected annually can be estimated at 5-12.5 million cases. In modern realities, with the global spread of
brucellosis among animals, the possibility of human disease is not excluded for any of the countries due to
the risk of the presence of a source of infection in a given territory or a territory bordering it
[13,14,15,16,17].

Considering the enormous epizootological and epidemiological significance of brucellosis in
Kazakhstan, numerous scientific studies have been conducted on issues of monitoring, studying the
biological properties of the pathogen, prevention, and control measures for brucellosis [18,19,20,21,22,23].

In this paper, the objective was to analyze the epizootic situation for brucellosis in cattle and small
ruminants and the epidemic projection of brucellosis in the context of the region's districts in recent years,
to determine the leading causes of this disease to compile epizootic maps of the disease zoning, which can
be used by veterinary specialists when carrying out anti-brucellosis measures.

As a result, the epizootic situation for brucellosis in animals in the territory of the West Kazakhstan
region was studied by analyzing official data from the Committee for Veterinary Control and Supervision
of the Ministry of Agriculture of the Republic of Kazakhstan, the Republican State Enterprise "Republican
Anti-Epizootic Detachment,"” the "Republican Veterinary Laboratory," and the results of our epizootiology
studies for the period from 2019 to 2023. The incidence rate of brucellosis in cattle and small ruminants,
the area of infection, prevalence, dynamics, and degree of its manifestation in the West Kazakhstan region
have been determined.
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It has been established that the highest incidence rate of brucellosis over these years was noted in
dogs (1.9-5.3%), then in camels (0.1-1.9%), in cattle (0.5 - 0.9%), and small ruminants (0.05 - 0.1%).
Brucellosis in horses was registered only in 2020. Except for camels, a specific decrease in the incidence
rate of brucellosis was observed in all animal species in 2023 compared to 2019. In camels, a high incidence
rate remains in 2021-2023, which should alert the veterinary service and serve as a signal for the
organization of specific anti-brucellosis measures.

In terms of the absolute number of animals diagnosed with brucellosis on average over 5 years, cattle
and small ruminants were in first place (28,183 and 5,536 heads, respectively), which predetermined the
central role of these animal species in the epizootology of brucellosis.

From 2019 to 2023, a high incidence of cattle brucellosis was observed in the Baiterek district,
Syrymsky, Karatobinsky, Taskalinsky, Terektinsky, Bokeyordinsky, Kaztalovsky districts and in the city
of Uralsk, in these districts 4,162 heads of cattle with brucellosis were identified, which is 73% of the total
number of livestock sick identified over 5 years, the average degree in 2 - (16.6%) and a low degree in 3
districts (25%).

Over the past five years, the high prevalence of brucellosis in small ruminants has been registered in
6 districts (50% of the region's territory). In the city of Uralsk, the incidence of animals is low in 6 districts
(50%). There were no districts free of brucellosis in small ruminants and cattle.

As for the incidence of brucellosis in humans, although there is a downward trend in the absolute
number of cases of newly diagnosed brucellosis in humans (from 48 to 40 people) in 2019-2023, the
incidence rate per 100 thousand people remains high (from 5.5 to 7.3). In total, 210 people fell ill with
brucellosis in the West Kazakhstan region over 5 years, an average of 42 people per year. Human brucellosis
is registered mainly in areas where brucellosis in small ruminants and cattle has a high and medium
prevalence.

Analysis of the territorial distribution of brucellosis in humans and the incidence of small ruminants
(to a greater extent) and cattle shows a coincidence, which once again confirms the role of farm animals in
preserving and circulating brucellosis infection in the Republic of Kazakhstan.

Conclusion. Thus, taking into account the existing problem of combating animal brucellosis in the
Republic of Kazakhstan, our studies related to epizootiology and epidemiological monitoring allowed us to
assess the epizootic situation of animal brucellosis objectively, identify the causes that contribute to the
preservation of the problem in unfavorable foci, and spread of infection to vast territories. The results of
our studies may be necessary for epidemiological and epizootiology surveillance and can be used to develop
effective methods and means of combating brucellosis.

The studies established a ubiquitous spread of cattle and small ruminant brucellosis in West
Kazakhstan. They determined the most significant causes contributing to preserving the problem of animal
brucellosis.

Analysis of the epizootic situation of animal brucellosis in recent years indicates the leading role of
cattle and small ruminants in the epizootiology of brucellosis in the West Kazakhstan region.

Analysis of official epizootiology data of the Committee for Veterinary Control and Supervision of
the Ministry of Agriculture of the Republic of Kazakhstan and the Republican State Enterprise "Republican
Anti-Epizootic Detachment,” "Republican Veterinary Laboratory" and the information we collected from
regional veterinary organizations allows us to determine some intensive indicators of the epizootic process
in animal brucellosis, showing the degree of spread of brucellosis infection among animals in different
areas, and can be used by veterinary specialists in planning and organizing anti-brucellosis measures for
livestock.

Based on the epizootiology monitoring of brucellosis in recent years, the territory of the West
Kazakhstan region is divided by the degree of animal brucellosis infection into different categories (high,
medium, low, and favorable), in which appropriate differentiated anti-epizootic measures will be taken.

The developed epizootic zoning map will supplement the catalog of similar maps developed annually.
The comparative analysis of these maps allows tracking the expansion or reduction of the area of
dissemination of animal brucellosis in the territory of the West Kazakhstan region.

In zones with a high and medium degree of brucellosis in cattle and small ruminants, it is
recommended to include specific prevention of animal brucellosis in the complex of anti-brucellosis
measures using vaccines recommended by the OIE.

Financing. The study was carried out with the financial support of the Science Committee of the
Ministry of Science and Higher Education of the Republic of Kazakhstan (grant No. AP19676357
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"ldentification of virulence factors of Brucella isolates from livestock in Kazakhstan by full-genome
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TYHUIH

bpyuennes — nyHume Xy3iHAEri ayblIIIapyallbUIBIK JKOHE >kaOaiibl jkaHyapllapblH KEH TaparaH
300HO3/IBIK JKYKITaJIbl aypyJapblHbIH 0ipi, )kaHyapiapMeH HeMece jkaHyapiapAaH allbIHATHIH OHIMIepMeH
JKaHAaCKaH/a aJaMFa >KYFybl MyMKiH. Ocipece Kazakcran PecmyOnukachl CHSIKTBI Majl IIapyallbUIbIFbI
KapKbIH/IBI TaMbIFaH aiiMakTapAa. by aypy mMan eHIMIUTITIH aliTapibIKTail TOMEHAETE A1, COT apKbUTBI €11
9KOHOMHKACHIHA 3MsIH KenTipeai. Kazakcran sHAEMUSIIBIK e 0oJbin TaOblIaiel, aypy jKaHyapiap MEH
amamaapaa JKBIT calbIH TipKeNeIi. Bpyuennesnig KO3JIBIPFBIIIIBI
B xaTeropusicbiHa KaTKbI3bUIFAH BIKTUMAT OMOJIOTUSUTBIK COFBIC areHTi OOJIBII TaObIIa bl

Makanaga 2019-2023 xempapnarsl BKO-nmarer  kanyapnap OpyleiuiesiHiH — SHH300THSIIBIK
JKargalblH 3epTTey OOWBIHIIA 3epTTeylepAiH HoTwkenepi kendripinreH. KP-marsr  Opynemies
srm3ooTonorusichiHmarsl IKM MeH ycak ManablH 0acklM peii aHBIKTAIIB, OOJNBIC ayAaHAapbIHAA
Opyueie3aiH OapibIK KepAe NCepiiK Tapalybl aTam OTUIII, JXaHyapiapIbelH Opylesuie3i OoMbIHIIA
KOJIAMCHI3ABIKTHIH TYBIHIAybIHA )KOHE CaKTalyblHA BIKIAJI €TETiH aca MaHBI3AbI ceOenTep aiKbIH/ANIbL.
ONHU300TONOTHSAIBIK, MOHHTOPWUHT HOTIDKENepi OOMBIHIIA >KaHyapiapAblH Opyleiie30eH 3alalgaHy
nmopexxeci OoibiHma BKO aymanmapblHBIH ayMakTapblH OpTYpii caHaTTapra (GKOFapel, OpTa, TOMCEH
JIOPEIKEITi JKOHE KOJIAHIIbI aiiMakTap) aiiMakTapra 0oy liH SIU300THSIIBIK KapTachkl kKacallibl, OHJa THICTI
capajlaHFaH dIU300THsFa KAPCHI ic-Tapaap XKypri3iiieTin Oomaipl.

PE3IOME

Bpyuennes sBnsercs ogHMM H3 HamOoyiee PACHPOCTPAHEHHBIX 300HO3HBIX HHQEKIMOHHBIX
3a00JIeBaHUI CENbCKOXO3SIMCTBEHHBIX U IMKUX )KUBOTHBIX B MHPE, CIOCOOHOTO 3apa3uTh YelloBEeKa Yepe3
KOHTAKT C )KHBOTHBIMH WJIM IPOIYKTHI ’)KUBOTHOT'O IIPOUCXOXKIACHUSI. OCOOCHHO B PETMOHAX C UHTCHCUBHO
Pa3BUTHIM >KUBOTHOBOJICTBOM, KakuM siBisieTcs: Pecybnuka Kasaxcrana. Oto 3a0oneBaHne 3HaUNTEILHO
CHIDKAeT MPOJYKTUBHOCTh CKOTAa, TEM CaMbIM HaHOCA ymepO skoHOMHKe cTpaHbl. Kasaxcran siBisercs
SHJIEMUYHOH CTPaHOH, B KOTOPOIl €KEroHO PErHCTPUPYETCs CiIydau 3a00JI€BaHuUs KUBOTHBIX U JIIOACH.
Bo30yaurens Opyueinsesa SBIsSETCS MOTEHIUAIBHBIM OOEBBIM OHOJOTMYECKHM areéHTOM, OTHECEHHBIM K
kareropuu b.

B cratbe mpuBOIATCS pE3yNbTaThl HMCCICAOBAHMHM MO H3YYEHHMIO SHU300TUYECKOH CHUTyaluu
Opyuennesa xuBoTHEIX B 3KO 3a 2019-2023 rr. YcraHosiena riaBeHcTByomas pois KPC u MPC B
snu3ooTosorun Opyneswiesa B 3KO, 0TMEUEHO TMOYTH MOBCEMECTHOE paclpocTpaHeHUEe OpyIremiésa B
paiioHax o0nacTd, ompezeieHbl HanOoyee 3HAUYMMbIE NMPHUYUHBI, CIIOCOOCTBYIOIINE BO3HHUKHOBEHHIO U
COXpaHEHHIO HeOyaromoiydusi mo Opyuemie3y XHUBOTHbIX. llo pesynpTaraM 3MHM300TOJIOTHYECKOTrO
MOHHTOPHHTA COCTaBJIEHa SMU300THYECKasi KapTa 30HUpoBaHMUA TeppuTopuil paitonoB 3KO mo cremnenu
3a00J1eBA€MOCTH >KMBOTHBIX OpYyLEJIE30M Ha pa3jIM4HbIEe KaTeropuu (C BBICOKOH, CpenHeW, HHU3KON
CTCTIEHbIO M  OJaromoigy4Hble 30HBI), B KOTOPHIX OYAyT MPOBOIATCS  COOTBETCTBYIOIIHUE
T pepeHIInPOBAHHbIC TIPOTUBOAIM300TUIECKUE MEPOTIPUSITHSI.
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