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ANALYSIS OF THE EPIZOOTIC DYNAMICS OF REGISTERED INFECTIOUS DISEASES IN
THE WEST KAZAKHSTAN REGION

ANNOTATION

An analysis of the epizootic dynamics of registered infectious diseases in the West Kazakhstan
region was conducted based on statistical data by district for 2009-2025.

The study examined the prevalence and frequency of outbreaks of diseases such as rabies, carnivore
plague, pasteurellosis, brucellosis, listeriosis, swine influenza, anthrax, and other infectious diseases in
various districts of the region. A comparative analysis of the data revealed seasonal and annual
fluctuations in epizootic trends.

The characteristics of the spread of diseases by district were studied, and a trend towards an increase in
the incidence of certain infections was identified. For example, stable registration of rabies and carnivore
plague was noted in the Akzhaik and Bokeiordinsky districts, and a sharp increase in the incidence of
pasteurellosis was recorded in the Shyngyrlau district. These data indicate the need to strengthen
measures to control and prevent the epizootic situation.

In addition, regional differences in incidence rates have been identified, confirming the

dependence of the epizootic situation on regional characteristics. The spread of particularly dangerous
infections, such as carnivore plague and rabies, causes significant damage to livestock farming,
highlighting the importance of effective work by the region's veterinary services.
The results of the study indicate the need to develop comprehensive strategies for the prevention and
control of infectious diseases through continuous epizootic monitoring and systematic data collection.
Such an approach will improve the effectiveness of planning and management in the veterinary service
and ensure stability in the livestock sector.

In this regard, improving veterinary and preventive measures aimed at stabilizing the epizootic
situation in the West Kazakhstan region appears to be a pressing task. The recommendations formulated
on the basis of the analysis can be used as a scientifically sound basis for decision-making in the field of
livestock development and the control of infectious diseases.

Key words: Farm animals, infectious diseases, epizootic dynamics, epizootic situation.

Introduction. Infectious diseases among farm animals pose a significant threat to regional
epizootic stability and veterinary safety. The West Kazakhstan Region is one of the country’s key areas
for livestock development, making the study of the structure and dynamics of registered zoonotic and
infectious diseases in this region highly relevant [1].

An assessment of the epizootic situation reveals that the most frequently reported diseases in the
region include rabies, blackleg, pasteurellosis, braxy, listeriosis, anthrax, sheep pox, leptospirosis, and
brucellosis. Many of these diseases pose a threat not only to animals but also to humans, thus making
their control one of the main priorities of veterinary and sanitary services [2, 3].
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Rabies remains one of the most dangerous zoonoses and has been reported almost every year in the
West Kazakhstan Region. This situation can be attributed to various biogeographical factors, the growth
of wild carnivore populations, and insufficient vaccination coverage [4].

Blackleg and pasteurellosis are consistent components of the regional epizootic landscape. These
diseases are most actively recorded during the summer grazing season, which is associated with the long-
term persistence of pathogens in the soil and their resistance to extreme environmental conditions [5, 6].
For instance, in his 2018 study, Zhumabekov K.S. thoroughly described the seasonal activity and soil
transmission risks of blackleg [7].

In recent years, cases of listeriosis, leptospirosis, infectious bovine rhinotracheitis, malignant
edema, and anthrax have also been reported, indicating the need to strengthen epidemiological
surveillance in the region [8, 9].

According to international studies (FAO, WOAH), the main factors contributing to the spread of
diseases include animal migration, insufficient veterinary measures, breaches of biosecurity protocols,
persistence of natural foci, and climate change [10, 11]. These findings are also relevant in the context of
Kazakhstan. For example, Sihvonen and Tuovinen (2020) emphasized the importance of border control in
preventing rabies and brucellosis in Finland, while Subramaniam (2019) discussed the persistence of
pasteurellosis and anthrax in endemic areas in Asian countries [12, 13].

Domestic researchers such as Saparbekova D. (2020), Nurtaev A. (2019), and Shyngyssova A.
(2022) have conducted in-depth analyses of the geographical distribution and prevention of animal
diseases. Based on the results of epizootic monitoring, they highlight the need to eliminate disease foci
and increase vaccination coverage for pasteurellosis, braxy, rabies, and blackleg [14-16].

Analyses conducted in the West Kazakhstan Region indicate significant differences in disease
incidence across districts. For example, the Karatobe, Syrym, Boralday (Borli), and Akzhaik districts
demonstrated higher registration rates. This is directly linked to livestock density, pastureland
distribution, and sanitary conditions [17, 18].

Overall, the dynamics of infectious disease spread in the West Kazakhstan Region between 2009
and 2025 were inconsistent. Sharp annual fluctuations in certain diseases indicate the need to improve
forecasting systems for epizootic risks. In this context, it is essential to develop specific preventive
strategies by integrating international experience with national scientific research [19, 20].

Materials and Methods. The research was based on epizootic data collected between 2009 and
2025 from 13 districts of the West Kazakhstan Region. The data were obtained from the district branches
of the Committee for Veterinary Control and Supervision under the Ministry of Agriculture of the
Republic of Kazakhstan, as well as from the regional veterinary departments. The dataset included the
annual incidence and spread of infectious diseases registered in each district, such as rabies, blackleg,
pasteurellosis, braxy, listeriosis, anthrax, swine erysipelas, sheep pox, brucellosis, leptospirosis,
malignant edema, and others.

Quantitative statistical methods were applied to assess the frequency and structure of infectious
disease outbreaks. For each disease, the number of cases recorded annually and at the district level was
calculated, and their relative proportions were determined.

A comparative epizootiological analysis was conducted to identify differences in the prevalence of
infectious diseases across various years and districts.

Trend analysis methods were used to assess the increase or decrease in the number of reported
infectious disease cases over the 2009-2025 period.

To visualize the geographic distribution of diseases, cartographic mapping techniques were
employed.

In evaluating the seasonal, regional, and multi-year patterns of disease spread, factors such as the
veterinary and sanitary situation, livestock density, climatic conditions, and the extent of vaccination
coverage were taken into account.

The results of the study serve as a foundation for assessing the spatial and temporal structure of
infectious diseases and for improving disease prevention and control strategies in the region.

Results and Analysis. During the study, a comprehensive approach was applied using quantitative-
statistical, comparative, dynamic, cartographic, and graphical analysis methods to evaluate the epizootic
situation of infectious diseases registered in the West Kazakhstan Region from 2009 to 2025.

Quantitative-statistical analysis enabled the calculation of the annual and district-level incidence
rates and the structural proportions of each disease (as shown in Table 1). This method allowed for the
identification of the most prevalent and recurrent forms of infectious diseases.



Table 1 — Incidence and structural proportion of infectious diseases in 2009-2025

Ne Disease name Incidence (number of cases) Structural proportion (%)
1 Blackleg 257 51.4%
2 Pasteurellosis 44 8.8%
3 Rabies 163 32.6%
4 Listeriosis 3 0.6%
5 Braxy 6 1.2%
6 Anthrax 3 0.6%
7 Sheep pox 4 0.8%
Infectious
8 rhinotracheitis 8 1.6%
9 Swine erysipelas 2 0.4%
10 Brucellosis 5 1.0%
11 Foot-and-mouth disease 2 0.4%
12 Malignant edema 1 0.2%
13 Salmonellosis 1 0.2%
14 Leptospirosis 1 0.2%
Total 500 100%

Analysis of Table 1 shows that a total of 500 cases of infectious diseases in farm animals were
registered in the West Kazakhstan Region during the period from 2009 to 2025.

Blackleg was identified as the most common infectious disease, accounting for 51.4% of all cases
(257 cases). This finding demonstrates the widespread presence, high risk, and persistent epizootic threat
posed by blackleg in the region.

Rabies ranks second, with 163 recorded cases (32.6%). This confirms its ongoing circulation
among animals and underscores its significance as a major zoonotic disease that poses a direct threat to
human health.

Pasteurellosis was recorded 44 times, representing 8.8% of the total, and is considered an important
factor contributing to epizootic instability.

Less frequent diseases included: listeriosis (0.6%), braxy (1.2%), anthrax (0.6%), sheep pox
(0.8%), infectious rhinotracheitis (1.6%), brucellosis (1.0%), swine erysipelas and foot-and-mouth disease
(0.4% each), as well as malignant edema, salmonellosis, and leptospirosis, each recorded only once with a
structural proportion of 0.2%.

These rare diseases occurred sporadically and have lower epidemiological risk, but still require
timely monitoring and control.

The comparative epizootiological analysis formed the basis for identifying variations in disease
occurrence across years and districts.

As a result of the comparative analysis of infectious disease incidence in farm animals across the
13 districts of the West Kazakhstan Region from 2009 to 2025, significant differences in the intensity and
structure of disease spread between the regions were identified (as described in Table 2).

Table 2 — Total number of reported infectious disease cases by district (2009-2025)

Ne District Name Number of Cases Structural Proportion (%)
1 Baiterek 38 7.6%
2 Borli 62 12.4%
3 Syrym 60 12.0%
4 Shyngyrlau 43 8.6%
5 Karatobe 45 9.0%
6 Bokeyorda 56 11.2%
7 Terekti 34 6.8%
8 Akzhaik 47 9.4%
9 Kaztalov 26 5.2%




10 Oral (Uralsk) 21 4.2%
11 Zhanakala 22 4.4%
12 Zhanibek 12 2.4%
13 Taskala 34 6.8%

Comparative analysis of the structural proportions of epizootic cases based on the data in Table 2
shows that the districts of Borli (12.4%), Syrym (12.0%), Bokeyorda (11.2%), Akzhaik (9.4%), Karatobe
(9.0%), and Shyngyrlau (8.6%) were the regions with the highest number of infectious disease reports.
The high percentage of cases registered in these districts highlights the complexity of the epizootic
situation and the significant level of veterinary risk. Such patterns are frequently observed in areas with
intensive livestock farming, proximity to border zones, and frequent contact with wild fauna.

Following these are Baiterek (7.6%), Terekti (6.8%), Taskala (6.8%), and Kaztalov (5.2%).
Although these districts also recorded a notable number of cases, their structural share is somewhat lower
compared to the top six. This may indicate more effective epizootic control or consistent implementation
of preventive veterinary measures.

The Oral (4.2%), Zhanakala (4.4%), and Zhanibek (2.4%) districts had the lowest percentage of
reported cases. This may reflect relatively stable epizootic conditions or the localized nature of disease
outbreaks. However, lower rates do not imply the absence of risk, and regular veterinary surveillance
should be maintained in these areas as well.

In general, the data indicate an uneven distribution of infectious diseases across the districts of the
West Kazakhstan Region. Given the variability in the structural share of diseases at the district level, a
differentiated approach to epizootic monitoring is essential for effective disease outbreak prevention and
control.

Dynamic trend analysis of annual infectious disease incidence further shows that the epizootic
situation has fluctuated over time, as illustrated in Figure 1.
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Figure 1 — Dynamics of infectious disease cases by year

According to Figure 1, the year 2014 had the highest nhumber of recorded infectious disease cases,
accounting for 13.6% of all reported cases during the study period. This peak indicates a sharp
deterioration in the epizootic situation at that time. Elevated activity was also noted in 2010 (11.0%),
2020 (12.4%), and 2013 (9.8%), reflecting other periods of heightened epizootic pressure (Figure 1).

Conversely, the lowest number of reported cases occurred in 2025 (0.6%), 2024 (1.8%), and 2017
(2.4%). The low incidence rates during these years may be attributed to the effectiveness of preventive
measures and consistent implementation of veterinary surveillance and control efforts.

Notably, some years demonstrated sudden surges in disease cases. For instance, in 2020,
62 cases were recorded, accounting for 12.4% of the total. This increase may be related to natural and
ecological factors, seasonal transmission patterns, or worsening epidemiological conditions in specific
districts.

In contrast, only 3 cases were reported in 2025, representing just 0.6% of the overall structure. This
low figure suggests that disease outbreaks were well controlled, prophylactic measures were effectively
implemented, and veterinary services operated efficiently during that period.

In summary, the frequency of infectious disease reports over the years has shown an unstable
pattern, with noticeable peaks and declines. These fluctuations are influenced by multiple factors and



emphasize the importance of systematic monitoring and consistent implementation of preventive
measures in managing the epizootic situation.
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Figure 2 — The epizootic situation across districts of the West Kazakhstan Region

The cartographic visualization method allowed for the spatial assessment of the epizootic situation
across districts of the West Kazakhstan Region, facilitating the geographical analysis of disease
distribution patterns (Figure 2).

In particular, spatial clustering of frequently registered infectious diseases such as pasteurellosis,
blackleg, and rabies was identified in several districts:

Rabies has been reported annually in the districts of Borli, Bokeyorda, Akzhaik, Syrym, and
Shyngyrlau. The natural landscape of these areas (e.g., forest zones, border proximity) likely increases the
risk of contact with wild animals, contributing to the widespread distribution of the disease. These
findings suggest a direct link between ecological factors and rabies prevalence.

Blackleg was systematically registered in Taskala, Karatobe, Kaztalov, Syrym, Shyngyrlau, and
Terekti districts. The relatively even spread of the disease across these areas indicates its endemic nature
and underscores the necessity of consistent epizootic monitoring.

Pasteurellosis was more frequently observed in the Borli, Syrym, Baiterek, Akzhaik, and Oral
districts. This pattern may be associated with areas of high livestock density or weakened veterinary
control systems.

Overall, the results of the study indicate that some infectious diseases (particularly blackleg, rabies,
and pasteurellosis) are persistently registered across the region. This necessitates enhanced preventive
efforts by veterinary services and the systematic implementation of epizootic monitoring.

Furthermore, considering both spatial and temporal variations, it is recommended to implement
district-level, differentiated veterinary-sanitary measures in a timely and targeted manner.

Conclusion. The results of this study demonstrate that the epizootic situation of infectious diseases
among farm animals in the West Kazakhstan Region from 2009 to 2025 was complex and characterized
by significant spatial and temporal variation.

Through the integrated use of quantitative-statistical, comparative, dynamic, and cartographic
analysis methods, the following key findings were established:

= A total of 500 cases of infectious diseases were registered during the study period;

= Blackleg (51.4%), rabies (32.6%), and pasteurellosis (8.8%) were identified as the most
frequently reported and structurally significant infectious diseases, posing the highest epizootic threat in
the region;



= Rare zoonotic diseases such as listeriosis, braxy, anthrax, brucellosis, and infectious
rhinotracheitis had low structural proportions but still pose potential biological safety risks.

At the district level, the epizootic situation was uneven. The highest number of disease cases was
recorded in Borli, Syrym, Bokeyorda, Akzhaik, Karatobe, and Shyngyrlau districts. Elevated incidence in
these areas is likely related to natural-geographical factors, the intensity of livestock farming, and
increased interaction with wild fauna.

Significant variation was also observed across different years. The peak levels of disease
registration occurred in 2014 (13.6%), 2020 (12.4%), and 2010 (11%), while the lowest levels were
recorded in 2025 (0.6%), 2024 (1.8%), and 2021 (2.2%). These fluctuations clearly reflect the influence
of ecological, seasonal, social, and management factors on the course of epizootic processes.

The use of cartographic visualization enabled precise spatial assessment of disease distribution and
identification of epizootic hotspots. This method was particularly effective in mapping the geographic
clustering of pasteurellosis, blackleg, and rabies.

Overall, the results confirm that epizootic risk remains in the West Kazakhstan Region. However, a
noticeable decline in disease incidence in recent years indicates the effectiveness of implemented
preventive measures. Based on these findings, the following actions are recommended:

—  Strengthening veterinary and sanitary measures in high-risk districts;

—  Conducting annual epizootic monitoring;

— Implementing differentiated epizootic control approaches;

—  Systematizing vaccination programs as a key condition for ensuring regional biological safety.

The outcomes of this study provide a methodologically sound foundation for making evidence-
based decisions in epizootic risk management and for improving veterinary policy at the regional level.
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TYWUIH

Bateic Kazakcran oOnbIChl JKarmailblHAA TIPKENTEeH >KYKHAlbl aypyJdapAblH SHH300THSIIBIK
muHamuKackiH Tangay 2009-2025 kpuimap apanibiFbIHIAFBl ayJaHABIK JCHIEHIIErl CTaTHCTUKAJIBIK
MOJIIMETTEp HeriziHae >Kyprizinai. 3epTrey OapbIChiHAA OOJBICTBIH OPTYPIi aylaHAapbiHIA KYTHIPY,
KapacaH, macrepeinie3, Opaa30T, JUCTEPHO3, LIONIKA TiIMeci, ci0ip jkapachl jkKoHE 0acKa Jia >KYKIabl
aypynapIbslH Tapalybl MEH Oplly KapKbIHbI 3epcieHii. MoliMeTTepal CalbICTRIpMaNbl  Taljay
AMU300TOJOTHSUIBIK YPAICTEPIIH MayChIMIIBIK YKOHE K BIJIBIK aybITKY/IapbIH aHBIKTayFa MYMKIHJIIK Oep/Ii.

Aynanngap OOWBIHIIA aypylaplblH Tapajly epeKIIeNiKTepl 3epTrenim, KeiHbip WHpeKuusiap
OoifbIHIIA aypy KOpCETKIIITepiHiH yiFarobl Oaiikanapl. Melcanbl, AKXKaWblK koHe bekelopaa
ayJaHJapelHAa KYTHIPY JKOHE KapacaH aypyJapblHBIH TYpaKThl Tipkenyi, coHpai-ak ILbHFbIpIay
ayJaHbIHJla TacTepeslie3 aypybIHBIH KEHETTEH OpIlyl KepiHiC TamkaH. Bysl SIHM300THSIIBIK KaFmaibl
0akpUIay MEH aJIJIBIH ajy IapaiapblH KYIIEHTy KaXKEeTTIriH KepceTeIi.

CoHbIMEH KaTap, Tajjay OapbIChIHIA aypyJlapiblH TIpKeIy JeHredi OoMbIHIIA TreorpagusIIbIK
aybITKyjap Oaikagaabl, OYJl SIU300THSUIBIK KaFJalJIbIH ayJdaHIbIK CPEKIICTIKTepre ToyeALIIriH
nonenpeimi. KapacaH jkoHe KYTBHIpY CHSAKTHI aca KayinTi HWHQEKIUsuapIplH —Tapaimybl Maj
IapyallbUIBIFbIHA  €JIeyNi  3HMSH  KeNTIpin, OONbIC ayMarblHAaFbl BETEPUHAPHUSIIBIK  KBI3METTIH
MaHBI3JIBUTBIFBIH APTTHIPAJIBL.

3epTTeyIiH HOTHXKeIepl SMU300THUIBIK MPOIECTEep i KeIeH I MOHUTOPUHTITEY JKOHE JiepeKTep/Ii
JKYHeNi JKWHAKTAy apKbUIBI JKYKIAIBl aypyJdapAblH TapalyblH OONIbIpMAy >KOHE THIMII QIIBIH aly
CTpaTerusUIapblH  d3ipJey KaKETTITiH Kepceremi. MyHAal Ttammayiaap BETEPUHAPHSIIBIK KbI3METTIH
Kocmapiay KoHe Oackapy KYHECiH JKeTUIIipyre, Maj MapyallbUTBIFBIHBIH TYPAKTBUIBIFBIH KAMTaMachI3
eTyre MYMKIHIIK Oeperti.

Ocol  Typrbina, batbic Kaszakcrtan oONBICBIHIIA 3MU300THSUIBIK JKaFIANIbl  TYPAKTaHIBIPYFa
OarpITTaFaH BETCPUHAPIUIBIK AJIIBIH ATy IMapajapblH JKETUIIIPY MaHBI3ABI MIHICT OOJNBIN TaOBLIaIbI.
3epTTey YCBIHBICTaphl Mall IAPYaIIbUIBIFBIH JaMBITY JKOHE JKYKHAJIBl aypylapMeH Kypec callachlHIa
FBUIBIMU HETI37eNITeH IIenrimMaep Kaobuiayra Heri3 601ambl.

PE3IOME

AHanmu3 SMHU300THYECKOW TWHAMUKH 3apeTHCTPUPOBAHHBIX WHOEKIMOHHBIX 3a00IeBaHUN B
3amagHo-Ka3zaxcTaHCKOM 00JacTH MPOBEIEH HAa OCHOBE CTATUCTHUECKHMX JAaHHBIX MO paiioHaM 3a 2009—
2025 romel. B xome mcciiemoBaHUs OBLIM HM3YYCHBI PACIpPOCTPAHEHHOCTh M YACTOTA BCHBIIMIEK TAKHUX
3a00eBaHuii, Kak OCIICHCTBO, YyMa IUIOTOSTHBIX, MACTEpeUIé3, Opam30T, JHCTEPHO3, TPHUII CBHHEH,
cubupckas sA3Ba W JpPyrue WH(EKIHOHHBIE OONIE3HU B Pa3IMYHBIX paiioHax oOmactu. CpaBHUTENbHBIN
aHaJIN3 JAHHBIX TIO3BOJINII BEISBUTH CE30HHBIC M TOMOBEIC KOJTEOAHHUS SITU300THIECKUX TCHICHITHH.

H3ydeHBl 0COOEHHOCTH PAaCHPOCTPAaHEHHS 3a00JIEBaHUN MO paiioHAM, BBIIBICHA TEHICHIHS K
pocTy 3a007eBaeEMOCTH HEKOTOPBLIMH MH(MeKIusaMu. Tak, craOmiIbHas perucrpamus O€lIeHCTBA U YyMbI
IUIOTOSIAHBIX OTMEUeHAa B AK)KAMKCKOM M BOKEHOpIWHCKOM paiioHaX, a TakKe 3a(hHKCUPOBAH PE3KHI
nonsEM 3aboneBaemMocTH macrepemné3om B LIbHTEIpIaycKoM paiioHe. DTH JaHHBIE CBHJIETEIBCTBYIOT O
HEOOXOIMMOCTH YCHUJICHHUS MEp 110 KOHTPOIO M MPOGHIAKTHKE SITH300THYECCKON CUTYAITHH.

Kpome ToOro, BBIABIECHBI TEPPUTOPHANBHBIC pA3IMUdsS B YpOBHE 3a00JIEBa€MOCTH, YTO
MTOATBEPKIAACT 3aBHCHMOCTH  JIHU300THYECKOM OOCTAaHOBKHM OT PETHOHAIBHBIX  OCOOCHHOCTEH.
PacnpocTtpanenne oco00 omacHBIX HH(EKINH, TAKUX KaK YyMa IUIOTOSJIHBIX W OCMICHCTBO, HAHOCHUT
CYIIECTBEHHBIN yIIepO >KMBOTHOBOJICTBY, MOMYEPKUBasi BAXXHOCTh d((HEKTUBHON pabOThl BeTepUHAPHON
CITy>KOBI PETHOHA.

Pe3ynpTaThl McClIleqoBaHUSA YKA3bIBAIOT Ha HEOOXOAMMOCTh Pa3pabOTKM KOMIUICKCHBIX CTpaTeruid
NpOPIIAKTHKA W CIACPKUBAHMS WHMEKIMOHHBIX  3a00JEBaHMK  IIOCPEACTBOM  ITOCTOSHHOI'O
SIHU300THYECKOI0 MOHHUTOPHHIAa M CHCTEMATHYCCKOro cOopa JaHHBIX. Takod IOaXOo TMO3BOJIUT
MOBBICUTH 3P(PEKTHBHOCTh TUIAHUPOBAHKS M YIPABICHHS B BETEPUHAPHOU CITy’KOe, a TakKe 00eCreunT
CTaOMIBHOCTH B c(pepe KUBOTHOBOCTBA.



B cBa3su ¢ atuMm COBCPIICHCTBOBAHHUE BECTCPHUHAPHO -HpO(b HIIAKTHYCCKUX  MCEp 01TpPI51TPII7I,

HaIIpaBJICHHBIX Ha CTAOMJIM3AIMIO 3IMH300THYCCKOM 00CcTaHOBKM B 3amamHo-KaszaxcraHckod 00JacTH,
MIpeICTaBIIIeTCA aKTyalbHOH 3amadeil. PexkoMeHmamnuu, copMyaInpoBaHHbIE HA OCHOBE aHAIW3a, MOT'YT

OBITh HWCIOJB30BAHBI B KA4eCTBE HAYYHO OOOCHOBAaHHOW Oasbl IS NMPHUHSITHS PEIICHUH B 00JacTH
Pa3BUTHUS )KHBOTHOBOJICTBA U OOPHOBI C MH(PEKIIMOHHBIMU OOJIC3HSIMH.
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