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THE CURRENT SITUATION OF BOVINE TUBERCULOSIS IN THE REGIONS OF
THE REPUBLIC OF KAZAKHSTAN

Abstract. According to the World Organisation for Animal Health, tuberculosis remains
a significant zooanthroponotic challenge globally, including within the Republic of
Kazakhstan. Despite systematic preventive and eradication measures, the causative agent is
periodically detected in cattle. The infection frequently manifests in a latent form without
characteristic clinical signs, which substantially complicates timely diagnostic detection.
Current statistical data indicates that the intradermal tuberculin test identifies approximately
79.3% of infected animals; however, a probability remains that up to 20.7% of infected
individuals may persist within a herd. These inherent diagnostic limitations hinder an objective
assessment of the epizootic situation at the level of regions, districts, and rural settlements.
Consequently, a comprehensive study was conducted to analyze the epizootic and
epidemiological dynamics of tuberculosis across the various regions of Kazakhstan.

An analysis of official veterinary statistics from the Committee for Veterinary Control
and Supervision for the 2021-2023 period revealed that bovine tuberculosis was officially
registered in two specific regions: Akmola and Karaganda. Conversely, data from the National
Center for Public Health indicates that human tuberculosis is reported in all regions of the
country. A notable increase in human incidence was recorded in North Kazakhstan (16.1%),

Almaty (10.8%), Zhetysu (9.6%), and the city of Astana (2.4%). Thus, the epidemiological
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situation remains relatively tense, even though many regions are officially considered free from
bovine tuberculosis. Occasional control slaughter of tuberculin-positive animals does not fully
guarantee the elimination of the pathogen from a herd. It is probable that the causative agent
persists in certain territories. Under such circumstances, ensuring the complete detection of
infected animals requires considering the state of anergy and conducting additional diagnostic
investigations to clarify the nature of these reactions.

Keywords. Epizootiology, monitoring, tuberculosis, diagnostics, bacteriology,
mycobacteria.
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KA3AKCTAH PECITYBJIMKACBIHBIH OBJIBICTAPBIHIAT'BI IPI KAPA MAJI
TYBEPKYJIE3I BOUBIHIIA AFBIMJIAFBI KAFJIAN

Anodamna. JIlyHUeKy3UTIK jKaHyapiap JCHCAYJBIFBIH CAKTay YHBIMBIHBIH JepeKTepi
OoiibiHIa TyOepKyie3 300aHTPONOHO3/LIK aypy PETIHIE SJEeMHIH KOeNTereH enjepi YIIiH,
oublH immuHge Kazakcran PecniyOnukacel yiriH je e3ekTi Macele OOJbIn  TaObLUIAIbL.
TyGepKyne3aiH KO3AbIPFbIIIbI MPOQUIAKTUKAIBIK KOHE CAYBIKTBIPY HIApalapblH KYprizyre
KapamacrtaH, ipi Kapa Mall opraHu3MiHeH aHaa-caHia OeniHeni. Aypy keOiHece kKachIPbIH
TYpZE KYpeli, Kem jKarjaiia aypyIblH TOH KIHHHKAIBIK Oenrinepi OoJMaiibl, OYJI OHEI
YaKThUIbI aHBIKTAY /bl KUBIHAATAABI, Tepi Ik TyOepKyJIHH ChIHAMACH aypy KaHyapiap/ibiH
79,3% -. aHbIKTaiiabl, an TyOepkyne3OeH aywipaThiH kaHyapiuapiasiH 20,7% - bl (neiiin)
TaOBIHAA Kadysl MYMKIH. AypyAbl JHarHOCTHKANayJarbl OapliblK OCBHl  KHBIHIBIKTAp
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TyOepKysie3 OoibIHIIA 00JIBICTBIH, ayAaHHBIH, aybUIABIK OKPYTTIH dIMU300TUSIIBIK JKai-KyiiH
oObexTHBTI Oaramayra MyMKiHAIK Oepmeiini. OceiFran  OGaitnaneicTel 613  Ka3zakcran
PecnyOnukachiHbIH ~— eHipiepiHae — TyOepkyne3 — OoibIHIIA — SHU300THUAJBIK — XKOHE
SMMIEMHOJIOT USUIBIK JKaF Al bl 3epeneik.

KP AIIM Berepunapusiplk Oakpliay KoHE Kajaramay komurerinin 2021-2023
KbULIApBl  TyOepKylie30eH  CBIPKATTAHYLIBUILIK —JKOHIHJAErT PEeCMH  BETEpHHAPHUSUIIBIK
CraTucTHKa MaTepHalblHA JKYPri3UIreH Tanjmay ipi Kapa Man apacbklHaa Oys uH(pekums
pecnyOnuKaHbIH €Ki oOibIchiHa: AKMona jxoHe Kaparanabl oOnbICTapbhlHIA TipKEJNTeHiH
kopcerti. Ocbiran kKapamacran, KP JCM  ¥Ynarreik KoramJblK JIeHCAyJBIK — cakTay
OpTANLIFBIHBIH,  MaJIiMerTepi OOHBIHINA agaMaapAblH TyOepkyie30eH aybIpybl emiMi3jiH
Oapiblk  oOnbICTaphiHAa OaiiKanmaael. Ocipece, ajaMaap apachblHIa TyOepKyJe30eH
CBIPKATTaHYIIbUIBIKTBIH apTybl Contyctik Kazakcran oOnbickinaa — 16,1%-ra, Anmatsbl
obneicbiHaa — 10,8%-ra, Kericy obnbichinaa — 9,6%-ra sxoHe AcTaHa KanaceiHaa — 2,4%-ra
Oaiikanaael. Kepin oTelpranHbIMbI3/Iai, pecryOauKaIarsl dMHASMUOIOTHSIIBIK JKaFai a1l jie
HIMesIeHICTI OONbIT Typ, ACreHMEHMEH PEecMH TypAe KelTereH eHipiep ipi Kapa Mall
TyOepkynesi OokbiHIIA Kojaiabsl Oonbim Tabeuianbl. [llapya koxkanbIKTapbiHIa Kysere
achIpbUIATBIH  TYOEpKYJIMHIE€ OH Jkayan OepeTiH »KaHyapiaapjbl COIOJBIH JKEKelereH
OakbuIayapbl Maj TyOepKyJIe3iMeH ayblpaThiHAapAblH KeiOipiHiH TadbIHa KaJlyblHA apAaibiM
keninaik Oepmeiini. Cipa, KO3ABIPFBILI Keibip aymakrapia i jge cakranaibsl. MyHspaai
Kariaiia aypy *KaHyapiap/ibl TOJBIK aHBIKTAy YIIIH aHeprHs KYHIH ecKepy Kepek oHe Oy
peaKkIHsIapAbIH TAOMFATBIH HAKTBUIAY YIIIH KOCBIMILIA 3€PTTEYIIEp KYPri3y 6Te MaHbI3/Ibl.
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TEKYIIASA CUTYANUS ITO TYBEPKYJIE3Y KPYIIHOI'O POI'ATOI'O CKOTA B
OBJIACTAX PECITIYBJIMKHU KA3AXCTAH

Annomayua. Ilo nanneiM BceMupHOH opranusalMM OXpaHbl 370pOBbSl KHBOTHBIX
TyOepKyJie3 Kak 300aHTPOIIOHO3HOE 3a0o0JieBaHHE ABNIAETCS NMPOoOJeMOIl Julsi MHOTHX CTpaH
MHpa, B ToM uuciie u s Pecriydnuku Kazaxcran. Bo3Oyurens Tydepkysies3a criopaguyecku
BBIJIEJISCTCS. Y KPYIIHOI'O POraTtoro CKOTa, HECMOTpPs Ha NPOBEACHHE MPOPHIAKTHYSCKUX H
03/IOPOBHTEIBHBIX MEpONpHATHI. bone3Hb mNpoTekaeT HepeIKo B JATEHTHOH Qopme ¢
OTCYTCTBHEM B OOJIBIIMHCTBE C/IyuaeB XapaKTEPHbIX KIMHHUYECKHX NPHU3HAKOB OONE3HH, UTO
3aTPYIQHSET €r0 CBOEBPEMEHHOE BbIABNEHHE. BHyTpukokHas TyOepKyinHOBas mpoda
BbIABIsAET 79,3% OOJIBHBIX KUBOTHBIX, [IPH ITOM €CTh BEPOATHOCTH, 4TO 10 20,7% OONBHBIX
TyOepKyJe30M KUBOTHBIX MOI'YT OCTaBarbcs B crajie. Bee 3TH ClI0KHOCTH € IMarHOCTHKOM
00J1€3HM HE JarT OOBEKTHMBHO OLIEHHWBATH 3IH300THYECKOE COCTOSHHE 00JacTH, paioHa,
CEeIbCKOTO OKpYTa o TyOepKyne3y. B 3Toli CBA3M HaMU MPOBEIEHO H3YUYEHHE SMTH300THYECKOM
M SMHIEMHOJIOrMYECKOH cuTyaluu no tTyoepkynesy B peruoHax PecniyOinku KazaxcraH.

[TpoBeneHublit aHanu3 Marepuana oQuMaIbLHON BeTepuHapHoi cratuctukn Komurera
BeTepuHapHoro koHtposa U Haxzopa MCX PK no 3aboneaemoctn Tybepkynesom 3a 2021-
2023 ronael TOKaszajd, 4YTO JaHHasd HMHGEKIMs Cpead KPYNMHOTO pOraroro CKoTa
3aperucTpUpOBaHa B JIByX obnacTiax pecnyonuku: AkmonuHckoil u Kaparanaunckoii. Tem He
MeHee, 1o JaHHbIM HanuoHanbHOro LeHTtpa oOuiecTBeHHOro 3apasooxpaHeHus M3 PK
3a0osieBaHue Jrojci TyOepkya€3oM HalmogaeTcss BO Bcex obsactax crpadbl. OcoOeHHO
yBenuueHue 3aboneBaeMoCTH TyOepKkysne3oM cpead Jmoneid orMeuaercs B Cemepo-
Kazaxcranckoii oonactu Ha 16,1%, AnMatuHckoi obnacti — Ha 10,8%, XKeTricyckoii obnacTu
—Ha 9,6% u r. Acrana — Ha 2,4%. Kaxk BUIuM, 3111M1€MHOJIOTHYECKas CUTyalus B pecnyOiauke
MO-NIPEXKHEMY OCTAETCs €lle JOBOJIBHO HANpAKEHHOH, XOTS O(QHMUIHAIBHO MHOTHE PErHOHBI
ABJISIOTCA HA CErOJHSIIHMA AeHb ONaronojay4yHbIMH 1O TyOepKyne3y KpYyNHOTO pOraToro
ckota. OcCyluecTBIsS€MbIE B XO3AHCTBAaX €IMHHYHBIE KOHTPOJIbHBIE YOO MOJOKHTEIBHO
pearupyomux Ha TyOepKyJHH KMBOTHBIX HE BCErjla TapaHTHPYET TOr0, YTO HEKOTOpOe
KOJIM4eCTBO OO0JBHBIX TyOepKyJie30M CKOTa MOTIYT OcTaBaThCsi B craje. BeposTHee Bcero
BO30YIUTEIIb CIIE COXPAHACTCSA HA HEKOTOPBIX TEPPUTOPHUAX. B Tako# cuTyalMu s 1OJHOTHI
BBIABJICHHA OOJIBHBIX KMBOTHBIX KpaliHE BaKHO YUHTHIBATh COCTOSIHHE aHEPTUH M MPOBOAUTH
JIONOJTHUTETBHBIE UCCIISIOBAHMS ISl YTOYHEHHS MPHUPOJIBI TAKHX PEAKIIHH,

Knrouesvie cnoea. DNH300TONOTHS, MOHHTOPHHT, TyOepKyie3, IMarHOCTHKA,
OaKkTepHOIIOTHS, MUKOOAKTEPHH.

Introduction. Currently, the study of the epizootic situation of particularly dangerous
infectious diseases affecting humans and animals has become an important issue for many
countries worldwide, including the Republic of Kazakhstan. The most dangerous diseases
periodically occur in different countries, and their pathogens are capable of being transmitted
from infected animals to healthy animals and, in many cases, to humans. One such
zooanthroponotic disease is tuberculosis, which occupies a special place due to its significant
social and economic impact [1,2,3,4,5,6].

Tuberculosis 1s a chronic infectious disease characterized by the formation of nodular
lesions (“tubercles”) in affected organs. The causative agents of tuberculosis, Mycobacterium
tuberculosis and Mycobacterium bovis, are pathogenic for both humans and animals. The
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disease often occurs in a latent form and, in most cases, without typical clinical signs, which
complicates its timely detection.

Tuberculosis is registered in almost all countries engaged in cattle breeding [7,8,9,10,11].
Globally, between three and six million cattle with positive reactions to tuberculin are detected
annually, which corresponds to approximately 2,500-5,000 cases of infection per 100,000
animals [5,12].

According to the World Organisation for Animal Health (WOAH), the highest prevalence
of bovine tuberculosis during 2021-2022 was recorded in Ireland, the United Kingdom, and
Spain. In several Asian countries, including India and China, cases of tuberculosis in animals
are also reported. In the Russian Federation, three outbreaks were registered in 2023: two in the
Republic of Tatarstan and one in the Republic of Mordovia.

In Kazakhstan, one person becomes infected with tuberculosis approximately every 38
minutes, while the mortality rate is 3.2 per 100,000 population. A difficult epidemiological
situation regarding tuberculosis among the population is also observed in Azerbaijan, Belarus,
Kazakhstan, Kyrgyzstan, Moldova, Tajikistan, Uzbekistan, and Ukraine [12]. Furthermore,
specific forms of tuberculosis resistant to existing drugs have emerged.

According to official data from the Committee for Veterinary Control and Supervision of
the Ministry of Agriculture of the Republic of Kazakhstan, the country is considered officially
free from animal tuberculosis. Nevertheless, the problem of tuberculosis in the country has not
yet been fully resolved. In livestock farms, infected animals may remain in a latent form, and
despite preventive and eradication measures, the disease is sporadically detected in cattle,
causing significant economic losses to farms [13,14].

During routine annual diagnostic testing of cattle using the intradermal tuberculin test, up
to 79.3% of infected animals can be detected. Currently, this method remains one of the most
widely used and accessible diagnostic tools in veterinary practice. However, not all livestock
in the country is covered by tuberculosis testing. For example, in 2021, 7,227,230 cattle were
examined using the allergic method out of 8,185,100 animals present at the end of the year,
which accounted for 88.29% of the total population. In addition, since 2021, by decision of the
Committee for Veterinary Control and Supervision, a single allergic test for tuberculosis has
been conducted in animals across the republic.

Allergic reactions in animals may manifest differently. They may appear in some animals,
disappear after a certain period, and then reappear in others. In animals with poor body
condition, in aged animals, in late pregnancy, and in cases of generalized tuberculosis infection,
the reaction to tuberculin may be weakly expressed and remain hidden (anergy). Conversely,
cases of mass detection of tuberculin-reactive animals may occur, especially in farms
considered free from tuberculosis. However, during clinical examination, pathological autopsy,
and bacteriological studies, the diagnosis of tuberculosis in such animals is often not confirmed.
As a result, such farms may show 5.3 times more tuberculin-reactive animals than farms
officially considered infected [15,16].

According to A.Kh. Naimanov, the frequency of nonspecific reactions may range from
10% to 74% [17,18,19,20]. Nonspecific (para- and pseudo-allergic) reactions to tuberculin in
mammals are mainly caused by sensitization of the organism by avian mycobacteria, the
causative agent of paratuberculosis, atypical mycobacteria, and other factors [21].

All these diagnostic challenges make it difficult to objectively assess the epizootic status
of tuberculosis at the regional, district, and rural administrative levels.

Aim of the study. The aim of this study was to assess the epizootic and epidemiological
situation of bovine tuberculosis in the regions of the Republic of Kazakhstan in order to
characterize the true status of this infection.

|
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Materials and Methods. The epizootic and epidemiological situation of tuberculosis in
the Republic of Kazakhstan was analyzed using official veterinary statistical data from the
Committee for Veterinary Control and Supervision of the Ministry of Agriculture of the
Republic of Kazakhstan, the Republican Veterinary Laboratory, the Republican Anti-Epizootic
Detachment, the World Organisation for Animal Health (WOAH), the World Health
Organization (WHO), and the National Center for Public Health of the Ministry of Health of
the Republic of Kazakhstan.

Results and Discussion. In Kazakhstan, bovine tuberculosis is unevenly distributed
across different regions. In various years, the disease has been registered mainly in the central
and northern regions of the country. For example, epizootic foci of tuberculosis were previously
reported in the Almaty, Kostanay, and Karaganda regions.

However, among all regions of the republic, cases of bovine tuberculosis have been
consistently detected in the Karaganda region in recent years. According to official veterinary
statistical data from the Committee for Veterinary Control and Supervision of the Ministry of
Agriculture of the Republic of Kazakhstan, infected animals were detected in the Karaganda
region in 2014 in the Abay district (Ata farm, Mayburnak winter pasture); in 2015 in the
Bukhar-Zhyrau district (Dubovka rural district, the village of Alabas); in 2015-2016 in the
Oktyabrsky district of Karaganda city; in 2017 in the city of Zhezkazgan; and in 2018-2019 in
the Osakarov district (Nikolaevsky rural district, “Soyuz Alem KZ”).

In the above-mentioned regions, quarantine restrictions were imposed and disease control
measures were implemented by the Republican Anti-Epizootic Detachment. Tuberculin-
positive animals were removed from the herd and sent for sanitary slaughter. As a result, the
number of infected settlements decreased by 3.7 times over the last three years, while the
number of infected animals decreased by 1.25 times. Consequently, the epizootic situation
regarding animal tuberculosis has improved significantly compared with previous years.

In the republic, more than 8 million cattle are vaccinated annually. In 2021, 7,564,666
cattle were immunized, in 2022 — 6,875,360 animals, and in 2023 — 4,167,313 animals.

According to data from the Republican Anti-Epizootic Detachment, in 2021 three
epizootic foci of bovine tuberculosis were identified in the village of Akkol in the Akkol rural
district of the Zerenda district, Akmola region. In the Karaganda region, three epizootic foci of
bovine tuberculosis were also detected: two in the Nura district (Karoy rural district, Karoy
LLP, and Zharaspay rural district, Bereke farm) and one in the Abay district (Dubovka rural
district, Erzhanova K.R. farm). A total of 1,347 cattle were examined in these epizootic foci,
and one animal with a positive tuberculin reaction was culled and sent for slaughter [22].

In 2022, two epizootic foci of tuberculosis were identified in the Karaganda region: in the
Aktogay district (Shabanbai Bi rural district, K-Madiyar farm) and in the Bukhar-Zhyrau
district (Zhake farm, Ushtobe rural district). A total of 852 cattle were examined in these
epizootic foci, of which 126 animals showed positive reactions and were subsequently sent for
slaughter.

In 2023, two infected locations were also recorded in the Karaganda region. One case was
detected among cattle in a private household in the Bukhar-Zhyrau rural district in the village
of Staraya Tuzda, and the second case was identified at the Maksat farm in the Batyk rural
district of the Shet district. A total of 298 cattle were examined in these epizootic foci, of which
nine animals reacted positively and were culled and sent for slaughter.

In 2024, epizootic foci of bovine tuberculosis were again registered in the Karaganda
region, specifically in the Janat LLP in the Kokpekty rural district of the Bukhar-Zhyrau district
and in the Kugabayev N. farm in the Akhmetauyly rural district of the Nura district [ 14]. Thus,
as mentioned above, bovine tuberculosis cases have been increasingly detected in recent years
in the Karaganda region, which requires additional control and preventive measures.
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It should be noted that the absence of pathological lesions typical of tuberculosis in
animals slaughtered for diagnostic purposes does not exclude the disease, since a definitive
diagnosis requires laboratory confirmation. Therefore, laboratory examination of biological
material obtained from animals reacting positively to tuberculin is mandatory.

Table 1 presents the results of bacteriological examination of biological material collected
from tuberculin-positive animals, performed by the Republican Veterinary Laboratory [23].

Table 1 — Detected cases of bovine tuberculosis in the Republic of Kazakhstan during 2021—
2023.

Region 2021 2022 2023
Tested | Examined | Tested | Examined | Tested | Examined

Akmola Region 9 1 8 0 1 0
Aktobe Region 13 0 21 0 10 0
Almaty Region 35 0 0 0 0 0
Atyrau Region 0 0 0 0 0 0
East Kazakhstan 0 0 0 0 0 0
Region
Abai Region 0 0 0 0 0 0
Zhambyl Region 9 0 9 0 7 0
West Kazakhstan 0 0 0 0 0 0
Region
Karaganda Region 6 3 3 2 3 2
Kostanay Region 13 0 39 0 15 0
Kyzylorda Region 0 0 39 0 21 0
Mangystau Region 0 0 0 0 0 0
Pavlodar Region 28 0 0 0 0 0
North Kazakhstan 0 0 0 0 0 0
Region
Zhetysu Region 40 0 0 0 0 0
Turkistan Region 52 0 0 0 0 0
Total i the 205 - 119 2 57 2
Republic of
Kazakhstan

As shown in Table 1, confirmed cases of tuberculosis were also recorded in the republic
during 2021-2023. In 2021, 205 animals showed positive reactions to the tuberculin skin test;
laboratory examinations confirmed the presence of tuberculosis in four samples (Akmola
Region — 1, Karaganda Region — 3). In 2022, out of 119 animals that reacted positively to the
allergic test, tuberculosis bacteria were detected in two samples (Karaganda Region — 2). In
2023, among 57 animals that tested positive, Mycobacterium tuberculosis complex pathogens
were 1solated in two samples (Karaganda Region — 2).

In several regions of the republic (Aktobe, Almaty, Zhambyl, Kostanay, Pavlodar,
Zhetysu, and Turkistan regions), animals also reacted to tuberculin; however, bacteriological
examination of biological material collected from these animals did not reveal the presence of
tuberculosis bacteria. It is possible that, for a more objective assessment of the epizootic status
of the herd and more complete detection of infected animals, additional diagnostic studies
should be conducted to clarify the diagnosis. Control slaughter of only one or two tuberculin-
reactive animals among those examined using the allergic method does not guarantee that some
I —
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infected animals remain in the herd. There have been cases when specific lesions characteristic
of tuberculosis was detected in 3.0—12.6% of apparently healthy cattle sent to slaughterhouses
[15,16].

According to data from the National Center for Public Health of the Ministry of Health
of the Republic of Kazakhstan, the epidemiological situation regarding tuberculosis in the
republic remains rather tense (www.gov.kz). Human tuberculosis cases are recorded annually
and occur across all age groups of the population. The incidence rate in 2021 was 36.5 per
100,000 populations, in 2022 — 36.5, in 2023 — 34.8, and during the first five months of 2024 —
16.1 per 100,000 population compared with 15.7 during the same period in 2023. The
tuberculosis incidence rate among children in 2023 was 4.3 per 100,000 children compared
with 4.1 in 2022.

In 2023, an increase in human tuberculosis incidence was recorded in the North
Kazakhstan Region by 16.1%, in the Almaty Region by 10.8%, in the Zhetysu Region by 9.6%,
and 1in the city of Astana by 2.4%. In the Karaganda Region, 22 people died from tuberculosis
in 2023, with a mortality rate of 1.8 per 100,000 populations.

Thus, the epidemiological situation regarding tuberculosis remains complex, which
indicates the limitations of the intradermal allergic diagnostic method for tuberculosis as well
as shortcomings in the current system for recording infected animals.

Conclusion. To minimize the spread of tuberculosis and prevent its further transmission,
it is necessary to significantly strengthen control and preventive measures. Particular attention
should be paid to breaking the chains of infection. Strict supervision over the transportation of
cattle between regions with different levels of tuberculosis risk should be established.

Careful diagnostic examination of imported livestock for the presence of Mycobacterium
spp. should be carried out, and infected animals must be promptly removed as the main source
of infection.

For more complete detection of infected animals, allergic testing should be carried out in
two stages: in spring, after winter housing conditions, and in autumn, before animals are
transferred to stall housing. At the same time, all established veterinary-sanitary and
organizational measures for tuberculosis control must be strictly observed.

In addition, it is important to differentiate specific reactions from nonspecific ones,
considering that about 90% of cattle are kept in private households in rural areas. Unjustified
culling of animals may lead to significant economic losses. Therefore, comprehensive measures
should be aimed at interrupting the transmission routes of infection and maintaining the health
of both individual animals and the entire livestock population.
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