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Takum obpa3omM, U3MEHEHUS 8 2eMamosio2uYecKuUx U BUOXUMUYECKUX napamempax Kposu
criyxam 8aXkHbIMU Qua2HOCMUYECKUMU U MPO2HOCMUYECKUMU MapKepamu msixecmu depmMamumos y
osey. VIx KomrnekcHoe u3dy4YeHue rno3eosisiem oueHums obuwee cocmosiHue opaaHu3ma XXUBOMHbIX,
8bIg8UMb ramodghusuoio2u4yecKUue HapyuleHusi u criocobecmeyem ebibopy adekeamHbix sie4ebHbIX
meponpuamudt. Pe3ynbmamai uccredosaHusi Mod4EpKUBarom 3Ha4yuMoCmMb MOHUMOPUHa2a Kposu rnpu
KOXHbIX 3abonegaHusix ogel pa3fiuyHoU amuorsoauu.

Knroyeeble cnoea: Oepmamum, 2emMamosio2udecKkue roka3amersu, 60CrasieHue KOXu,
nelikoyumal, 2emoariobuH, namojsioausi, OuaecHocmuka, buoxumudeckue rnokasamersiu.
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EPIZOOTIC SITUATION ANTHRAX IN EAST KAZAKHSTAN REGION

Anthrax remains one of the most dangerous zoonotic infections affecting livestock and
humans worldwide. The pathogen Bacillus anthracis is characterized by exceptional environmental
persistence due to its ability to form spores that can remain viable in soil for several decades.
Kazakhstan is historically endemic for anthrax, and the East Kazakhstan Region is among the areas
with the highest concentration of burial sites of animals that died from the disease. This expanded
manuscript provides a comprehensive analysis of the epizootic situation of anthrax in the region by
integrating historical archival records, veterinary cadastres, field inspection reports, and modern
scientific findings. A total of 275 anthrax burial sites were identified across 17 districts; 257 (93%) of
these sites were confirmed, while 18 remain unverified, posing significant epidemiological risks.
Results indicate that environmental conditions, incomplete documentation, climate variability, and
land-use disturbances substantially increase the probability of anthrax reactivation. The paper
emphasizes the need for systematic preventive measures, including annual vaccination, GIS-based
cadastre modernization, and environmental monitoring, to reduce the risk of future outbreaks.
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Furthermore, it highlights the importance of public awareness campaigns, inter-agency coordination,
and the development of rapid response protocols, as well as regular soil and water testing in
historically affected zones. Strengthening veterinary infrastructure and training local personnel are
also recommended to ensure timely identification and containment of potential cases, ultimately
safeguarding both animal and human health

Keywords: anthrax, animal burial site, epidemic focus, coordinates, zoonotic disease.

Introduction

Anthrax is a zoonotic disease caused by Bacillus anthracis, a spore-forming bacterium
capable of surviving in the environment for extended periods. Spores may persist in certain soil types
for more than 70 years, a factor which contributes to the long-term epizootic relevance of historical
burial sites. Dragon and Rennie (1995) demonstrated that anthrax spores are highly resistant to
environmental stressors, especially in alkaline and calcium-rich soils [1]. The steppes and
mountainous zones of Kazakhstan provide favorable ecological conditions for such
persistence.Anthrax re-emergence in previously contaminated areas has been linked to soil
excavation and natural disasters, which disturb old burial sites of infected animal carcasses. These
inactive foci are often excluded from current epidemiological statistics but remain hazardous. Data
regarding such sites can be obtained from anthrax cadastres, official records, epizootic journals, and
epizootic maps. Nevertheless, burial sites of infected animals continue to pose a significant threat.

Kazakhstan has historically been among the countries with the highest number of anthrax
burial sites due to large-scale livestock farming during the Soviet era, when mass epizootics were not
uncommon. Many burial grounds were established during the 1930s-1960s, and not all were
documented accurately. As a result, anthrax cadastres compiled during this period often contain
incomplete or inconsistent information. According to Hugh-Jones and Blackburn (2009), deficiencies
in documentation and land-use changes are major contributors to the reactivation of dormant anthrax
foci, especially in rural pastoral regions [2, 3].

The East Kazakhstan Region, characterized by diverse ecological zones and dense livestock
populations, continues to report anthrax cases sporadically. Outbreaks often occur following soil
disturbances, flooding, or excavation activities that expose previously buried spores. Similar
mechanisms of reactivation have been observed in Canada, the United States, and Russia [4].
Furthermore, Kazakhstan’s proximity to endemic neighboring countries such as Tajikistan, Uzbekistan,
and Kyrgyzstan increases the potential for cross-border transmission of anthrax.

At present, meteorological and ecological factors, cartographic data, and predictive
epidemiological models related to anthrax outbreaks in Kazakhstan have not been systematically
integrated according to animal burial site distribution. Therefore, epizootological monitoring and
differential diagnostics of anthrax remain pressing issues in both veterinary science and practical
disease control [5].

The discovery and development of anthrax vaccines, capable of preventing infection from a
pathogen that can persist for up to 70 years, have been a major achievement in reducing disease
transmission risks for humans and animals. According to the World Organisation for Animal Health
(WOAH, formerly OIE), anthrax outbreaks among animals are reported annually in many countries of
Asia and Africa, including Pakistan, Angola, Ethiopia, Mongolia, and China [6, 7].

In Central Asia, anthrax continues to be reported in countries bordering Kazakhstan or
maintaining close economic relations, such as Tajikistan, Uzbekistan, Kyrgyzstan, and Russia. For
instance, Tajikistan alone has more than 1,000 anthrax-infected areas, and according to Sanitary and
Epidemiological Service (SES) data, 338 human cases of anthrax were recorded in Dushanbe due to
the consumption of contaminated meat. The recurrence of anthrax in local regions demonstrates that
the disease may reappear in any country under suitable environmental and epidemiological conditions.
Leading infectious disease specialists emphasize that, due to the lack of immunity among susceptible
animal populations, new preventive and control measures must be implemented to reduce disease
incidence [8, 9].

The causative agent Bacillus anthracis exhibits exceptional resistance to chemical and
physical factors and can survive for decades, necessitating rigorous preventive monitoring and control
despite existing disease prevention systems. Despite extensive research on anthrax, the disease
remains widespread among both livestock and humans. Hence, identifying and registering the exact
locations of animal burial sites is crucial for biosafety and epidemic prevention [10, 11].
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This paper presents the original study by incorporating global epidemiological data,
environmental analyses, and contemporary scientific research to present a thorough understanding of
the epizootic situation in the East Kazakhstan Region.

Materials and Methods

This study is based on the integration of several categories of data, including archival
veterinary records, land cadastres, epizootic journals, and reports from veterinary and sanitary field
inspections. Information on historical anthrax burial sites was obtained from district veterinary offices
and official cadastre documents. Each burial site was classified into one of two categories: confirmed
sites, for which specific geographic coordinates or documented verification were available, and
unconfirmed sites, the exact locations of which could not be reliably determined.

Geographical Information System (GIS) tools were used to analyze spatial distribution patterns
of burial sites across the region. Environmental data such as soil composition, climatic conditions, and
floodplain maps were obtained from Kazhydromet and the FAO global soil database. The study
methodology also incorporated historical epidemiological reports from WOAH (formerly OIE), WHO,
and peer-reviewed scientific literature to contextualize findings within broader global anthrax ecology.

The analytical approach included descriptive epidemiology, spatial mapping of confirmed and
unconfirmed burial grounds, and correlation analysis of environmental risk factors. District-level
comparisons were used to identify areas with the highest concentration of burial sites and to
determine their epidemiological significance.

Results

A study conducted in the East Kazakhstan region assessed the epizootological situation of
anthrax, focusing on the mapping of animal burial sites (Table 1). Based on veterinary statistical data,
257 burial sites of livestock carcasses infected with anthrax were identified out of 275 recorded in the
land cadastre, accounting for 93% of the total (Figure 1). In the Zaisan district, 11 burial sites were
confirmed, while 5 remain uncertain. These findings highlight the importance of continuous monitoring
and updating of anthrax cadastres for effective disease control and prevention.

Table 1 — Epizootological Situation of Anthrax in the East Kazakhstan Region

District / City Registered burial sites Confirmed foci Unconfirmed foci
Semey city 34 34 -
Ust-Kamenogarsk city 1 0 1
Ridder city 2 1 1
Abay district 4 4 -
Ayagoz district 15 15 -
Beskargai district 14 14 -
Borodulikha district 13 12 1
Glubokovsky district 9 7 2
Zharma district 35 35 -
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Figure 1 — Number of Registered Burial Sites of Anthrax-Infected Animal Carcasses
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The study identified a total of 275 registered anthrax burial sites across 17 districts of the East
Kazakhstan Region. Out of these, 257 sites (93%) were confirmed, and 18 sites (7%) remain
unconfirmed. The unconfirmed sites represent a particularly problematic category because their
unknown or imprecise locations increase the likelihood of accidental disturbance during agricultural,
construction, or excavation activities.

District-level analysis revealed considerable variation in the number of burial sites. The Urjar
district had the highest number of sites, with 42 recorded, followed by the Zharma district with 35 sites
and Semey with 34 sites. Other districts, such as Borodulikha, Glubokovsky, and Zyryan, had fewer
total sites but exhibited a higher proportion of unconfirmed burial grounds, indicating substantial gaps
in historical documentation.

Spatial mapping demonstrated that many burial sites are located within or near river basins,
floodplains, and regions with alkaline soil. Approximately 72 percent of the burial sites were situated in
soil types that are known to favor long-term spore viability, corroborating findings from international
research. Nearly one-third of the burial sites were located along or near traditional livestock migration
routes, which increases the likelihood of contact between grazing animals and contaminated soil.

Environmental risk mapping further indicated that districts prone to seasonal flooding or soil
erosion, such as Kurchum and Zaisan, present heightened risks for anthrax reactivation. These
environmental conditions align with global observations by Blackburn et al. (2010) and Hugh-Jones
and de Vos (2002), who found that natural disturbances play a central role in anthrax outbreaks [2, 4].

Discussion

The persistence of anthrax in the East Kazakhstan Region can be attributed to a multi-factorial
combination of ecological, environmental, and anthropogenic influences. The ability of B. anthracis
spores to remain viable for decades makes historical burial sites a permanent component of regional
epidemiological risk. Environmental conditions in the region, including alkaline soils, high mineral
content, and periodic flooding, create favorable conditions for spore survival and possible resurfacing.

Human activities significantly contribute to the reactivation of dormant foci. Agricultural
expansion, land development projects, and unregulated excavation frequently disturb soil layers that
may contain spores. These findings align with similar cases documented in Russia, Canada, and the
United States, where outbreaks have occurred following land disruption [1, 12].

From an epidemiological perspective, the presence of unconfirmed burial sites is of particular
concern. The inability to locate or verify these sites complicates preventive efforts and poses a
continual threat to both animal and human populations. Such gaps in documentation are not unique to
Kazakhstan; they represent a global challenge in regions where anthrax has been historically
endemic. However, the scale of burial sites in Kazakhstan, combined with environmental suitability,
amplifies regional risks.

Transboundary livestock movement also remains an important risk factor. As noted by WOAH
(2023), anthrax cases in bordering Central Asian countries continue to occur annually. Informal
livestock trade and cross-border grazing practices further increase the potential for pathogen
dissemination.

Mitigation of anthrax risks in the East Kazakhstan Region requires a comprehensive, multi-
layered preventive strategy. Annual vaccination of livestock remains the cornerstone of anthrax
prevention, especially in districts with historical foci. Vaccination programs should be implemented
systematically and monitored to ensure adequate coverage across susceptible animal populations.A
critical preventive measure is the modernization of anthrax cadastres. Digitization of burial site
coordinates using GIS should be prioritized to replace outdated, incomplete, or handwritten records.
Accurate geospatial data will facilitate risk assessment, land-use planning, and rapid response in the
event of outbreaks. Environmental monitoring, including regular soil sampling, is essential in regions
that are prone to flooding or erosion. Land-use regulations must be strictly enforced to prevent
construction, excavation, or agricultural activities in or near confirmed burial sites. Public awareness
campaigns are necessary to educate livestock owners, farmers, veterinarians, and local communities
about the hazards associated with anthrax and the importance of adhering to preventive
measures.Finally, interagency cooperation is crucial. Veterinary services, environmental protection
agencies, emergency response departments, and local authorities must collaborate closely to ensure
coordinated surveillance, reporting, and control efforts.

In conclusion, the results of our study show that a total of 275 anthrax animal burial sites have
been registered across 17 districts of the East Kazakhstan Region (Figure 3). However, the exact
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locations of burial sites in Oskemen and Ridder cities, as well as in the Borodulikha, Glubokovsky,
Zyryan, Katon-Karagai, Kurchum, and Ulan districts, have not been identified (Figure 2). Therefore,
the potential risk of anthrax re-emergence cannot be excluded. This finding emphasizes the necessity
of strict and careful implementation of preventive and control measures against anthrax in the future.
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Figure 3 — Number of Confirmed Foci
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WbIFbIC KASAKCTAH OBJIbICbIHOAFbI KYlZIJJ,IPI'I BOMbIHLLA
AMUIOOTUANDIK XKAFOAU

Kytdipai aybin wapyawnbinbifbl XaHyaprnapbl MeH adamsa XyramblH aca Kayirnmi 300H030bIK
UHekyusanapObiH 6ipi 6onbin Kana 6epedi. Aypy ko3dbiprbitbl Bacillus anthracis criopa mysy
KabinemiHe 6alinaHbicmbl CbipmKbl opmada epekue mesimdiniciveH cunammanadbl, as OHbIH
criopanapel mornbipakma 6ipHewe oHOaraH Xbindap b6olbl mipwinik KabinemiH cakmaul anaosbl.
KasakcmaH mapuxu myprbidaH Kytdipai 6olbiHwa 3HdemusnbiK aymak 6osbin caHanaodsbl, an LUbifsic
KasakcmaH 0b1ibiCcbl OCbl aypydaH erieeH xaHyapnap KemirnzeH opbiHOapObiH (Masl KopbiMOapbiHbIH)
€H Kerl WofblpriaHFaH eHiprepiHiH 6ipi 60sibin mabbinadbi.

AmarnraH KeHelminzeH Xymbicma 6HipOeai Kyudipai 6olbiHWwa 3nu300musisbiK xardalra
KeweHOi manday Xacasbir, mapuxu apxuemik depekmep, eemepuHapusinbik kadacmprap, 0anarsbiK
mekcepy Mamepuandapbl XoHe 3amaHayu fbifibiIMU 3epmmeynep Hamuxenepi 6ipikmipindi.
Gapnbirel 17 aydaH aymarbiHOa Kyldipai 6olbiHWa 275 mMan KopbiMbl aHbIKmMarnobl; onapobiH 257-Ci
(93%) pacmanraH, an 18-i eni HakmeinaHbaraH, 6y eneyni anudemuoIoaussbIK Kayin myobipads!.

3epmmey Hemuxxenepi maburu-kKumammaiK xardalinap, KyxammamaHbiH moribiK 60orimaybl,
KnumMammabIK e32epMeninik xaHe xep naddanaHy KypblbiMbIHbIH 6y3birybl Kytdipai owakmapbiHbIH
Katima 6ericeHy bIKmMumManlbifbiH almapbikmal  apmmbipambsiHbiH - kepcemmi. Makanada
bonawakma aypyldblH epwy KayniH memeHOemy maKcambiHOa Xylerni npoguiakmukarnbsiK
wapanapObl Xy3eee acbipydbiH MaHbI30bIbIFbl amarn kKepceminzeH. Onapra Xbli calblHfbl
gakyuHayusi xypeisy, M'MC-mexHonoeausnap HezaisiHoe KadacmpObl XaHFbIPMYy XOHEe 3KOI02UsifIbIK
MOHUMOpPUH2 ylbiMAacmbipy xamadkbl.

CoHbIMEH Kamap, XarnblK apacbiHOa aknapammbiK-myciHOIpY XyMbICMapbiH Xypeai3y,
sedomMmcmeoaparsblK e3apa ic-KUMbIIObl Kywelumy, Xedesl spekem emy xammamarapbliH 83iprey,
coHOali-ak mapuxu Konalcbki3 almakmapda monbipakK reH Cyfa mypakmbl 3epmmey Xypeaidy
Kaxkemmirniei KepcemineeH. BemepuHapusnblKk UHpaKypbinbiMObl HbiFalmy XoHe XXepainikmi
MamaHOapObIH binikminieiH apmmbipy aypy XarflalsnapblH 0ep Ke3iHOe aHbiKkmar, wekmey YWwiH
Heeizei wapanap pemiHOe kKapacmbipbinadbl. byn mynmen kenzeHOe XaHyaprnap MeH adam
OeHcayrnbifbiH Koprayra barbimmarifaH.

Kinm ce3dep: Kyldipei, Man KOpbIMbl, 3Mu300MusifbIK owak, KoopOuHammap, 300HO30bIK

aypy.
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3MU300TUYECKAA CUTYALIUA MO CUBUPCKOW A3BE B BOCTOYHO-KA3AXCTAHCKOM
OBJIACTHU

Cubupckass s38a ocmaémcsi o00HoOU u3 Hauboriee onacHbIX 300HO3HbIX UHeKuud,
ropaxkaruwjux CcesfibCKOX035AUCMBEHHbIX XUBOMHbLIX U 4eriogeka 80 6CEM mupe. Bosbydumernb
Bacillus anthracis xapakmepusyemcsi ucko4YumensHol ycmol4yueocmbelo 80 6HewHel cpede
briaeodaps criocobHocmu obpa3oebiamb CriopPbl, KOMOPbIE MO2ym COXPaHsMb XU3HEeCrNoCObHOCMb
8 ro4yee Ha [IPOMSKEeHUU HeCKonbKux Oecamunemud. KaszaxcmaH uUCcmopudyecku sersiemcs
3HOeMu4HOU meppumopuel rno cubupckol si3ee, a Bocmo4yHo-KazaxcmaHckasi obriacmb OmHOCUMcs
K 4qucrly pea2uoHo8 ¢ Haubosnbwel KOHUeHmpauuel CKOMOMO2UIIbHUKO8 XUBOMHbIX, naswux om
OaHHoeo 3aboresaHus.

B OaHHOU pacwupeHHoU pabome npedcmassieH KOMIIEKCHbIU aHasnu3 3anu3oomu4vyeckol
cumyauuu o cubupckoli si386e 8 peaUuOHe Ha OCHO8e UHMez2pauyuu apxXusHbIX UCMOPUYECKUX
Mamepuasos, eemepuHapHbix Kadacmpos, OaHHbIX Mosieebix o0bcrnedosaHull U COBPEMEHHbIX
Hay4HbIX uccriedogaHul. Bcezo Ha meppumopuu 17 palioHO8 8bISI8NIeHO 275 CKOMOMO2usibHUKO8
cubupckoti  s3ebl; U3 Hux 257 (93%) noOmeepxOeHbl, mozda kak 18 ocmaromcs
HernoOmeep)xOEHHbIMU, YmMO npedcmaessigsem 3Ha4yumeribHbIU 3nudemMuoIo2u4ecKull PUCK.

Pesynbmambi uccnedogaHusi [okasblearom, 4Ymo M[pupoOHO-KIUMamuyecKkue yCrioeus,
HernosiHoma OOKyMeHmauuu, KriumMamu4yeckasi U3MEeHYU80CMb U HapyWeHUs1 3eMJ71ernosib308aHusi
CYW,eCmeeHHO r08biuarm 8eposImHOCMb peakmusauyuu o04az2o8 cubupckol £38bl. B cmambe
rnodyépkugaemcss Heobxo0UMOCMb CUCMEMHbIX MPOUIaKMUYECKUX Meporpussmud, ekKr4Yas
exez200Hy eakyuHauur, MoOepHuU3ayuo kadacmpa ¢ ucrionb3oeaHuem [WIC-mexHonoaul u
9K0s102U4ECKUL MOHUMOPUHE, HarpasieHHbIX Ha CHUXeHuUe pucka bydyuux ecrbiwek 3abosiesaHusl.

Kpome moeo, ommedaemcsi eaxxHOCMb rposedeHusi UHGOPMaUUOHHO-pa3bsICHUMETbHOU
pabomebl cpedu HacersieHuUs, MexeedoMCmMeEeHHo20 83aumodelicmeusi, pa3pabomku MPOMOKOI08
ornepamueHO20 peasupo8aHUsi, a maKkxXe peayrisipHO20 uccredo8aHusi MNo4Yebl U 800kl 8 UCMOPUYECKU
Hebia2ononyyHbix 30Hax. YKkpernneHue eemepuHapHOU UHpacmpykmypbl U [08blLUEHUEe
Keasnugukayuu MeCcmHbIX Creyuanucmos makxe paccmMampuearomcs Kak Kroyesble Mepbl Oris
CB0EBPEMEHHO20 8bISIB/IEHUS U JIOKalu3ayuu 803MOXHbIX Clly4aee 3abosiesaHusi, Ymo 8 KOHeYHOM
umoeze criocobcmeayem 3awjume 300p08b51 KUBOMHbIX U YeslI08€Ka.

Knrouesnbie cnoea: cubupckas si38a, CKOMOMO_UJIbHUK, 3MU300mu4YyecKuli o4ae, KoopOuHambl,
300HO3HOEe 3aboriesaHue.
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