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The article presents the results of a study of biological samples collected from sheep from farms located
in various regions of the Republic of Kazakhstan. The study aimed to assess the epizootic situation of
bluetongue disease. A total of 25 samples were collected: 15 samples were tested using real-time reverse
transcription polymerase chain reaction (RT-gPCR) with the MagMAX™ Viral RNA Isolation Kit (Applied
Biosystems), and 10 samples were tested for antibodies against BTV VP7 using the ID Screen® Bluetongue
Competition ELISA Kit (ID-Vet, France). Total RNA was extracted from 15 EDTA-anticoagulated blood
samples using the MagMAX™ Viral RNA Isolation Kit (Applied Biosystems) as per the kit instructions for use.
For the competitive ELISA (c-ELISA), absorbance (optical density) was measured at a wavelength of 450 nm.
Reverse transcription and amplification were performed using the Applied Biosystems 7500 Fast Real-Time
PCR System using the following thermocycling conditions: 45°C for 10 min, 95°C for 10 min, followed by 40
cycles of 95°C for 15 s and 60°C for 45 s.

All 25 biological samples tested using modern, highly sensitive diagnostic methods yielded negative
results, indicating the absence of bluetongue virus circulation in sheep farms in the Republic of Kazakhstan
during the period 2021-2025.
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BETEPUHAPWUA FblJIbIMOAPDI BETEPUHAPHBbIE HAYKU

2021-2025 XbUUIAAPOAFblI 3EPTTEY HOTUXXEJNEPI HETI3IHAE .
KA3AKCTAH PECNMYBJIMKACbBIHOAF bl KON BIIIOTAHTIIHIH 3NMU300TUATBIK XKAFOAUDbI

XakeHosa A.E. — PhD dokmopaHm, «C.CeligpynnuH ambiHOarbl Ka3ak aspomexHuKarsblK 3epmmey
yHusepcumemi», KEAK, AcmaHa K., KazakcmaH Pecnybrniukachsi.

Ab0paxmaHos C.K. — eemepuHapusi fblribiMOapbiHbiH OOKMOpPkI, Npogheccop, XaHyapnap fbibIMbl
XOHe eemepuHapusi uHcmumymbiHbiH Oupekmopsl, «C.CelipynnuH ambiHOarbl Kaszak aspomexHuUKanblK
3epmmey yHusepcumemi», KEAK, Acmana K., KazakcmaH Pecrybrnukachsl.

LIbiHbI6aes K.M. — eemepuHapus rbinibiMOapbiHbIH KaHOUOambi, bakmepuorsioausi 6enimMiHiH Xxemekuwi
FBITBIMU  KbI3MemKepi, «Ka3ak fbinbiMu-3epmmey eemepuHapusi uHcmumymbi» XKLIC, Anmamsb! K.,
Kasakcman Pecrniybnukacei.

buxaHos A.B.* — eemepuHapusi fblribiMOapbiHbIH OOKMOpskI, rnpogheccop, bakmepuonoausi 6enimiHiH
b6ac rbinbiMU KbiaMemkepi, «Kasak fbiibiMu-3epmmey eemepuHapus uHcmumymely XKLUIC, Anmamsi K.,
KasakcmaH Pecriybrnukacsi.

Makanada 6nromaHambiH 3Nu300MusibIK xardalblH 3epmmey MaKkcambiHOa XypaisinzeH, Kazakcma
PecnybnukacbiHblH apmypni eHipnepiHOeai wapyawsbinbiKmapra muecini KotnapdaH ipikmen arsbiHFaH
buornozusanelKk Mamepuandbl 3epmmey Hemuxenepi kenmipinzeH. 2021-2025 xbindap iwiHoe bapnbiFbl 25
cbIHama ipikmenin anbiHObI, OHbIH iwiHOe 15 ynai MagMAX ™ Viral RNA Isolation Kit (Applied Biosystems)
JKUBIHMbIFbIH KOfI0aHa ombipblirl, HaKMbl yakKbimmarbl Kepi mpaHCKpuUnuussbsl nosumMepasosl misbekmi peakx-
uusimeH (RT-PCR) (qPCR) cbiHakmaH emki3indi xxeHe 10 ynai U®T-0a ID Screen® bluetongue competition Kit
(ID-Vet, ®paHyus) xubiHmbifbiH natdanaHa ombipbirn, BTV-VP7 Kapcel aHmudeHenepdiH bonybiHa 3epm-
mendi. XKannbsi PHK mecm HyckaynbikmapbiHa calikec MagMAX ™ Viral RNA Isolation Kit (Applied
Biosystems) ubIHMbIFbiHbIH KemezimeH S TA-0aH 15 KaH yneiciHeH wbirapbiidbi.

C-ELISA xypeidy ke3iH0e mecm HomuxXernepiHiH Xymbinybl (onmukasnblk mbifbi30bifbl) MOSKbIHHbIH
y3biHObIFbI 450 HM 6onFaHOa ecenmenzeH. Kepi mpaHckpunyus xeHe amnnugukayus Applied Biosystems
7500 Fast Real-Time PCR System xytieciHde mepmouyuknep bardapnamacbiH natdanaHa ombIpbin Xypai-
3indi: 10 muHym iwiHde 45 °C, 10 muHym iwiHde 95 °C, codaH keliH 15 ¢ iwiHde 95 °C 6olibiHwa 40 yukn
XoHe 45 ¢ iwiHde 60 °C. ®nyopecyeHyus 60 °C-45 ¢ keseHiHOe enuweHoi.

Kasipai 3amaHfrbl xofapbl cesdimmarn mecminepdi KoridaHa ombipbirn, 6uonioausinblK MamepuarnobiH
bapribik 25 cbiHamacbklH 3epmmey Ke3iH0e mepic Homuxxernep asnbiHObIl, onap 2021-2025 xbindap iwiHOe
KasakcmaH PecnybniukacbiHbiH KOU wWapyawlbinblFbl WapyalbliisikmapbsiHia 6r1omaHa supych! aliHarnbiMbi-
HbIH XXOKMbIFbIH Kepcemeoi.

TytiHdi ce3dep: 6nromanre, supyc, NOT, kotnap, NTP.

AMNU3O0O0TUYECKASA CUTYALIUA BINIOTAHIA OBEL| B PECMNYBJIUKE KASAXCTAH
MO PE3YJNIbTATAM UCCNEAOBAHUA B 2021-2025 TOOAX

XakeHosa A.E. — PhD dokmopaHm, HAO «Ka3axckuli agpomexHudeckul uccrnedogamesibckull yHU-
eepcumem umeHu C. CelpynnuHar, 2. AcmaHa, Pecnybnuka KazaxcmaH.

Ab0paxmaHos C.K. — dokmop eemepuHapHbIX HayK, rnpogeccop, OUpPEeKmop uHcmumyma Hayku o
XKueomHbix u eemepuHapuu, HAO «Kasaxckuli aspomexHuYecKkull uccriedogamesibCKull yHusepcumem
umeHu C. CeligpynnuHa», 2. AcmaHa, Pecrniybnuka Kaszaxcmar.

LibiHbI6aes K.M. — kaHOuOam eemepuHapHbIX HayK, 8edyuull Hay4YHbIl compydHuk omdena 6akme-
puonozuu, TOO «Kasaxckull Hay4yHO-uccriedogamersibCKUli 8emepuHapHbIl uHcmumymy, 2. Anmamebl,
Pecnybnuka KazaxcmarH.

GuxaHos A.B.* — dokmop eemepuHapHbIX HayK, npogheccop, 2asHbIl Hay4YyHbIlU compyOHUK omdena
6akmepuonozauu, TOO «Kazaxckuli Hay4YHO-uccriedog8amerbCcKuli gemepuHapHbIl UHCmumyms, 2. AfiMamsl,
Pecnybnuka KazaxcmakH.

B cmambe npusedeHbi pe3yrbmamsi uccriedogaHuli buosioeudeckoeo Mamepuarna, omobpaHHo20 y
oseuy, npuHadnexauwjux xo3sticmeam pasfudyHbIX peauoHos Pecrnybnuku KaszaxcmaH, npog8edeHHbIX ¢ Uerlbo
u3ydeHus 3rnu3oomuyeckol cumyauyuu 6rromaHea. Beceao 6birio omobpaHo 25 npob, usz komopbix 15 obpas-
yoe bbI710 MpomecmupoeaHo rnonauMepasHoU yernHou peakyueli ¢ obpamHolU mpaHcKpunyuel 8 peasibHOM
spemeHu (RT-PCR) (QPCR), ¢ npumeHeHuem Habopa MagMAX™ Viral RNA Isolation Kit (Applied Biosys-
tems), u 10 obpa3suoe bbi1o uccriedo8aHo Ha Hanudue aHmumen npomus BTV-VP7 ¢ ucnonb3oeaHuem VIQA
Habopa ID Screen® bluetongue competition Kit (ID-Vet, ®paHyusi). Obwas PHK 6bina akcmpaauposaHa u3
15 obpasuos kposu ¢ SLTA ¢ nomowto Habopa MagMAX™ Viral RNA Isolation Kit (Applied Biosystems) e
coomeemcmauu ¢ UHCMPYKUUsSIMU mecma.

lpu npoeedeHuu c-ELISA noenoweHue (onmuyeckas rniaomHOCMb) pes3yrnbmamos mecma CcYUumal-
sariochk npu OnuHe 80siHbI 450 Hm. ObpamHass mpaHcKpunuus u amninughukayusi npoeoousuchb Ha cucmeme
Applied Biosystems 7500 Fast Real-Time PCR System ¢ ucnonb3ogaHuem ripozpamMmbl mepmMmouyuknepa: 45
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°C 8 meyeHue 10 muH, 95 °C 8 meyeHue 10 muH, 3amem 40 yuknos rno 95 °C e meyeHue 15 c u 60 °C 8
medyeHue 45 c. ®nyopecueHyus usmepsinacb Ha amarie 60 °C — 45 c.

lNpu uccnedosaHusix ecex 25 npob 6uosioeuyecko2o Mamepuarna C MPUMEHEHUEM COBPEMEHHbLIX
8bICOKOYY8CMBUMESIbHBIX MECMO8 0/ly4eHbl ompuyamesibHble pe3ysibmambl, KOmopble yKa3biearm Ha
omcymcemeue YUpKynsayuu eupyca brnomaHeaa e oguyesodueckux xosslicmeax Pecnybnuku KazaxcmaHa 6
meyeHue 2021-2025 2000s8.

Knro4deesnie cnioea: briromare, MDA, osusi, NP, supyc.

Introduction. Bluetongue is an arthropod-transmitted viral disease of ruminants and certain other ani-
mals that was recognized and described more than 100 years ago in southern Africa. Bluetongue virus (BTV)
infection of ruminants and vector Culicoides insects is enzootic throughout tropical and temperate regions of
the world; however, there have been drastic recent regional alterations in the global distribution of BTV
infection, particularly in Europe since 1998. [1, p. 107].

Bluetongue (BT) disease or catarrhal fever is a non-contagious, insect-borne, viral disease of ruminants,
mainly sheep and less frequently cattle. BT disease results in both direct and indirect economic losses. High
morbidity and mortality, abortions, stillbirths, abnormalities in the fetus, low birth weight in young ones, reduced
milk yield, lowered fertility rate, early culling, meat and fleece losses, etc. contribute to direct losses whereas
trade restrictions imposed on animal movement, germplasm, and animal products, expenditure for vaccination,
diagnosis, vector control and treatment of clinically pretentious animals are some of the indirect losses
encountered due to BT [2, p. 147, 3, p. 65]. Due to its economic impact on animal livestock, BT is listed as a
multispecies disease by World Organization for Animal Health (OIE) [4, p. 401].

After a few sporadic incursions, BTV started to circulate in Europe between 1998 and 2005 with the
detection of at least 5 serotypes (BTV 1, 2, 4, 9 and 16). Initially, the virus spread remained limited to the
Mediterranean Basin. A first BTV-8 epidemic swept across northwestern Europe between 2006 and 2010, first
reported in the Netherlands before spreading to Belgium, Germany, France and Luxembourg [5, p. 521].
Between 2010 and 2023, different BTV outbreaks were notified in northern Europe associated with BTV-8 re-
emergence as well as incursions of other BTV serotypes (e.g., BTV-4). Currently, a new BTV epidemic is
spreading across Europe, this time linked to BTV-3. Although BTV-3 was first identified in Europe in Italy in
2017 [6, p. 273], a new incursion was detected in the Netherlands in 2023 [7, p. 109, 8, 1552].

To date, BTV has been detected on every continent except Antarctica. The disease derives its name
from one of its hallmark signs, cyanosis of the tongue (“blue tongue”), resulting from vascular thrombosis,
edema, and hemorrhage caused by viral damage to endothelial cells [9, pp. 3070, 10, pp. 153]. Clinical
manifestations include high fever, inflammation of the tongue and intestinal mucosa, lameness due to sore
hooves, and necrotic foci in the nasal and buccal mucosa [11, pp.19448]. Accurate diagnosis of BT is vital for
disease control and for maintaining safe international trade in ani mals and animal products [12, p. 318].
Tentative diagnosis may rely on clinical signs and gross lesions, but confirmation requires laboratory testing.
Standard methods include detection of viral RNA by reverse transcription poly merase chain reaction (RT-
PCR) and virus isolation in mammalian or insect cell cultures or embryonated chicken eggs [13, p. 481].
Molecular typing and characterization provide precise identification, while group-specific antigen cap ture
enzyme-linked immunosorbent assay (ELISA) is commonly used to confirm viral isolates [14, p. 1741].
Globally, BT imposes considerable economic losses estimated at approximately USD 3 billion annually [15, p.
65]. Direct losses include high morbidity and mortality, abortions, stillbirths, low birth weight, reduced fertility,
decreased milk yield, and premature culling [16, p. 147]. Indirect losses stem from restrictions on trade in live
rumi nants, animal products, and germplasm, as well as costs associated with vaccination, diagnostics, vector
control, and supportive treatment of affected animals [16, p. 148].

Although there are no official data on cases of bluetongue in the country [17, p. 71], given the complex
global epizootic situation of this disease and the risk of its introduction, this study aimed to investigate the
epizootic situation of bluetongue in sheep in the Republic of Kazakhstan.

Objectives:

1. To examine blood serum and whole blood samples collected from small ruminants in various regions
of Kazakhstan for the presence of antibodies against BTV VP7 using the competitive ELISA (c-ELISA);

2. To perform molecular analysis of oral mucosal swabs, internal organs, pathological material, and whole
blood samples collected from small ruminants in various regions of Kazakhstan using real-time RT-PCR.

Materials and methods

Study Setting and Design

These studies were conducted at S. Seifullin Kazakh Agro Technical Research University.

The study material included oral mucosal swabs, internal organs, pathological material, blood serum,
and whole blood samples collected from small ruminants in the following locations: the village of Karasay,
Zaisan District, East Kazakhstan Region (n = 6); the village of Akadyr, Shet District, Karaganda Region (n =
6); the village of Oktyabrskoye, Karasu District, Kostanay Region (n = 2); the Zhappas farm, Kaztalovsky
District, West Kazakhstan Region (n = 1); the village of Sarykol, Sarykol District, Kostanay Region (n = 2); the
Mibulak rural district, Ulytau District, Ulytau Region (n = 2); the M. Mamyr rural district, Karkaraly District,
Karaganda Region (n = 3); and the village of Zhartas, Abai District, Karaganda Region (n = 3). Sample
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collection and testing for bluetongue in small ruminants from the above-mentioned regions were carried out
between 2021 and 2025.

Ethics statement

The samples were collected by qualified veterinarians following standard sample collection techniques
without injury or stress to the animals. The animal breeders were always informed of the objectives and the
nature of the analysis. All animal procedures are in agreement with the S. Seifullin Kazakh Agro Technical
Research University and the Committee for Veterinary Control and Supervision of the Ministry of Agriculture
of the Republic of Kazakhstan (CVCS of MoA of RK), which are in accordance with international ethical
standards (European Union Directive 2010/63/EU) legislation and ARRIVE (Animal Research Reporting of
In Vivo Experiments) guidelines.

Molecular assays

Viral RNA extraction. All samples (n = 15) was randomly selected for molecular analysis by real-time
RT-PCR. Total RNA was extracted from the 15 EDTA blood samples using the MagMAX™ Viral RNA Isolation
Kit (Applied Biosystems) as per the test's instructions. Real-time reverse transcription-polymerase chain
reaction (RT-qPCR). BTV RNA was detected using the LSI VetMAX™ BTV NS3 All Genotypes kit (Applied
Biosystems) according to the manufacturer’s instructions. This kit targets the segment 10 of the viral genome
that encodes NS3 protein, and it is based on specific duplex detection of the BTV by a FAM™-NFQ-labeled
TagMan® probe and the internal positive control by VIC™-TAMRA™. The reverse transcription and
amplification were performed on an Applied Biosystems 7500 Fast Real-Time PCR System using the thermal
cycler program: 45 °C for 10 min, 95 °C for 10 min, followed by 40 cycles of 95 °C for 15 s and 60 °C for 45 s.
Fluorescence was measured at the 60 °C-45 s step. The interpretation of the test results was done according
to the manufacturer’s instructions. A sample is positive for BTV if there is a sigmoidal amplification curve in the
FAM-NFQ channel and the Ct value is not higher than 40.

The International Epizootic Bureau's Manual on Diagnostic Tests and Vaccines for Terrestrial Animals
was used to conduct the study [18, pp. 75017].

Viral RNA extraction. All samples (n = 15) were randomly selected for molecular analysis by real-time
RT-PCR. Total RNA was extracted from 15 EDTA blood samples using the MagMAX™ Viral RNA Isolation Kit
(Applied Biosystems) according to the test instructions. Real-time reverse transcription polymerase chain
reaction (RT-PCR) (qPCR). BTV RNA was amplified using the LSI VetMAX™ BTV NS3 All Genotypes Kit
(Applied Biosystems) according to the manufacturer's instructions. This kit targets segment 10 of the viral
genome, which encodes the NS3 protein, and is based on specific duplex detection of BTV using a FAM™-
NFQ-labeled TagMan® probe and an internal positive control using VIC™-TAMRA™., Reverse transcription
and amplification were performed on an Applied Biosystems 7500 Fast Real-Time PCR System using the
following thermocycler program: 45 °C for 10 min, 95 °C for 10 min, followed by 40 cycles of 95 °C for 15 s
and 60 °C for 45 s. Fluorescence was measured at the 60 °C-45 s stage. Test results were interpreted
according to the manufacturer's instructions. A sample is considered positive for BTV if a sigmoidal ampli-
fication curve is observed in the FAM-NFQ channel and the Ct value does not exceed 40. The International
Epizootic Bureau's Manual on Diagnostic Tests and Vaccines for Terrestrial Animals [18, pp. 75017] was used
to conduct the study.

Competitive Enzyme-Linked Immunosorbent Assay (c-ELISA)

All the collected 10 sera were tested for antibodies against BTV-VP7 using ID Screen® bluetongue
competition Kit (ID-Vet, France). The c-ELISA test was performed according to the manufacturer’s instructions.
The absorbance (optical density) of the ELISA test results was read at a wavelength of 450 nm. The
percentage of inhibition was calculated using the following formula: % inhibition = [(OD sample/OD negative
controls) x 100]. Serum samples with a percentage of inhibition lower than or equal to 35% were considered
positive to BTV-VP7 antibodies, greater than 35% and less than or equal to 45% are considered doubtful, and
higher than 45% are considered negative. The International Epizootic Bureau's Manual on Diagnostic Tests
and Vaccines for Terrestrial Animals was used to conduct the study [18, pp. 75017].

Statistical Analysis

Statistical analysis of the data was performed using standard mathematical methods on a personal
computer with Microsoft Office 2016 software.

Results

The results of the study of samples taken from sheep belonging to farms in various regions of the
Republic of Kazakhstan, conducted during 2021-2025, are shown in Table 1.

As shown in Table 1, of the six samples collected in 2021 from a farm in the East Kazakhstan Region,
one sample was tested for antibodies against BTV VP7 using the ID Screen® Bluetongue Competition ELISA
Kit, and five samples were tested using real-time reverse transcription polymerase chain reaction (RT-qPCR).
All results were negative.

Of the six samples collected in 2022 from a farm in the Karaganda Region, three samples were tested
using ELISA and three samples were tested using real-time reverse transcription polymerase chain reaction
(RT-gPCR); all test results were negative.

All three samples collected in 2023 from farms in the Kostanay and West Kazakhstan Regions were tested
using real-time reverse transcription polymerase chain reaction (RT-qgPCR), and all yielded negative results.
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Table 1 — Results of testing biological material samples using ELISA and PCR

No. | Name of the farm Name of study Years Results
and material 2021 | 2022 | 2023 | 2024 | 2025
Number of samples tested by ELISA
and PCR
1 S. Karasay, Zaisan | ELISA, blood se- 1 negative
District, East | rum
Kazakhstan Region ["BCR “oral muco- | 3 negative
sal wash and
whole blood
PCR, internal 1 negative
organs, and a
piece of the brain
ELISA, blood se- 1 negative
rum
2 P. Akadyr, Shet | ELISA, blood se- 3 negative
District, Karaganda | rum
Region PCR, swab from 3 negative
the oral mucosa
3 S.  Oktyabrskoye, | PCR, pathological 2 negative
Karasusky District, | material
Kostanay Region
4 Zhappas Agricultu- | PCR, internal 1 negative
ral Cooperative, | organs
Kaztalovsky  Dis-
trict, West Kazakh-
stan Region
5 S. Sarykol, Sarykol | PCR, internal 1 negative
District, Kostanay | organs
Region ELISA, blood se- 1 negative
rum
6 Mibulaksky  Rural | ELISA, blood se- 2 negative
District, Ulytau | rum
District, Ulytau
Region
7 Rural district of M. | ELISA, blood se- 2 negative
Mamyr Karkara- | rum
linsky district Kara- | PCR, pathological 1 negative
ganda region material
8 S. Zhartas, Abai | PCR, internal 3 negative
District, Karaganda | organs
Region
Total: 25 25

In 2024, of the two samples collected from a farm in the Kostanay Region, one sample was tested using
ELISA and one sample was tested using PCR, and one sample collected from the Karaganda Region was
tested using PCR. All tests yielded negative results.

When testing six samples collected in 2025 from farms in the Karaganda Region, two samples were
examined using ELISA and four samples were examined using real-time reverse transcription polymerase
chain reaction (RT-qgPCR). All test results were negative.

Thus, of the 25 samples collected from sheep on farms in various regions of the Republic of Kazakhstan,
15 samples were tested using real-time reverse transcription polymerase chain reaction (RT-gPCR) following
RNA extraction with the MagMAX™ Viral RNA Isolation Kit (Applied Biosystems), and 10 samples were tested
for antibodies against BTV VP7 using the ID Screen® Bluetongue Competition ELISA Kit (IDvet, France).

Overall, the consistently negative results obtained using modern, highly sensitive diagnostic methods
indicate the absence of bluetongue virus circulation in sheep farms in the Republic of Kazakhstan during the
period 2021-2025.

Discussion. Bluetongue is a non-contagious arthropod-borne viral disease of livestock, causing severe
economic losses. A highly concerted effort is needed to control this disease in endemic areas. This is further
hampered by the existence of 27 BTV serotypes, which largely fail to cross-protect (most of which are
circulating in India). This has made the goal of protective immunization against the disease particularly difficult
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to achieve. Live attenuated or inactivated vaccines, based on all circulating local Indian strains of the virus,
are not available. However, recent developments of inactivated or sub-unit vaccines may help to control the
disease in the subcontinent. This may be the only alternative for the coming days. Continuous monitoring of
the different strains of bluetongue virus circulating in a particular area is necessary for developing relevant
diagnostics and vaccines. Surveillance and epidemiology in endemic areas are of great significance to control
the entry of viruses into newer regions, including our country.

The bluetongue virus is actively evolving due to mutations and genetic reassortment among its serotypes.
On the one hand, this represents a risk factor for the emergence of novel pathogenic serotypes; on the other
hand, it necessitates preventive measures aimed at their timely detection. Global climate change contributes to
the expansion of the habitats of insect vectors of bluetongue virus, thereby increasing the risk of disease
emergence in new territories and the formation of endemic zones. The globalization of trade and economic
relations also remains a significant factor in the spread of bluetongue through the movement of infected breeding
livestock. The epizootic situation in neighboring Russia confirms that this route of bluetongue virus introduction
is of particular importance. Therefore, control of bluetongue spread should include quarantine measures for
imported livestock, vaccination—especially in endemic areas—and systematic surveillance studies.

To assess the epizootic situation of bluetongue in various regions of the Republic of Kazakhstan during
2021-2025, 25 samples were collected from sheep from farms in different regions of the country. Of these, 15
samples were tested using real-time reverse transcription polymerase chain reaction (RT-gPCR) following
RNA extraction with the MagMAX™ Viral RNA Isolation Kit (Applied Biosystems), and 10 samples were tested
for antibodies against BTV VP7 using the ID Screen® Bluetongue Competition ELISA Kit (IDvet, France).

All tests yielded negative results, indicating the absence of bluetongue virus circulation in sheep farms
in the Republic of Kazakhstan during the period 2021-2025.

The results obtained are consistent with data reported by domestic researchers [12, p. 319; 17, p. 72;
19, p. 491].

Conclusion

A study was conducted on 25 samples collected from sheep from farms located in various regions of
the Republic of Kazakhstan. The samples were tested using real-time reverse transcription polymerase chain
reaction (RT-gPCR) and a competitive enzyme-linked immunosorbent assay (c-ELISA) to detect antibodies
against the BTV VP7 protein.

Examination of the biological samples using modern, highly sensitive diagnostic methods yielded
negative results, indicating the absence of bluetongue virus circulation in sheep farms in the Republic of
Kazakhstan during the period 2021-2025.

Control of bluetongue spread should include compliance with quarantine measures for imported
livestock, vaccination—especially in endemic areas—and systematic surveillance studies.
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B daHHoU cmambe paccMompeHbl co8peMeHHbIe Mo0X00bl K CO8ePUIEHCMB08aHUK0 80Cpou38odcmaa
MOJI04HO020 cmada Ha OCHOB€E MPUMEHEHUS yiibmpa3ssykogol OuasHOCMUKU U dughghepeHUUPOBaHHbIX CXEM
20pMoHarsbHoU Koppekyuu. Lenbro uccnedosaHusi siefsinack OUeHKa 3ghheKkmusHOCMU UCMOb308aHUS
yfnbmpa3gykogoeo Memolda Onsi paHHel Oua2HOCMUKU CMesbHOCMU U 8bISI8NIeHUST 2UHEeKO/102UYeCKUX
namosnoaull y Kopos, a makxe aHasnu3 pesynbmamos ux rocredyru,eeo nedeHus. MccnedosaHus rnpose-
OeHbl 8 yCII08USIX KPECMbSIHCKO20 X03silicmea Ha nozonosbe 133 kopos. XKusomHble Haxodusuck 8 00uHa-
KOBbIX yC1o8usix codepxaHUsi U KOPMITIEHUS], COOMBEMCMBYULUX 300MEXHUYECKUM HOpMaM. YCmaHo8 eHo,
umo Y34 o cpasHeHuto ¢ pekmarnbHoU nanbnayuel no3eossiem ebisensime 6onbwee Koudecmeo ocobel
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