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Abstract. The causative agents of viral diseases among birds are widespread in nature. The
spread of Newcastle among wild and domestic bird populations requires veterinary services to take
effective control measures based on molecular epidemiological data.

The article presents data from monitoring studies on Newcastle disease in various regions of
Kazakhstan. Collection of samples from poultry and wild birds was carried out in private farmsteads
in different regions of Kazakhstan.

In order to determine the immune status of birds in individual farms and poultry farms, we
conducted studies on the presence of antibodies to the Newcastle disease virus in the blood of birds.

It has been established that 82.3% of birds from private farms and poultry farms have
antibodies to the Newcastle disease virus in the blood sera. In Kostanay, Akmola, Turkestan and
North Kazakhstan regions, the percentage of immune birds is above 80%, in Zhambyl, Kyzylorda,
West Kazakhstan, Almaty and Abay the percentage of immune birds is within 55-72.1%.

In Aktobe and Atyrau regions, 1-32% of birds have antibodies to the ND virus. It is likely that
in these areas birds are not vaccinated across the entire population. The risk of developing ND is
average.

Key words: virus; Newcastle disease; linked immunosorbent assay; monitoring.

Introduction

Newcastle disease (ND) is a highly contagious viral infection of birds, characterized by
pneumonia, encephalitis, multiple petechial hemorrhages and damage to internal organs [1].

Epizootic welfare in poultry farms of the Republic of Kazakhstan is maintained through
intensive vaccination of birds, starting from the first days of life [2]. Many farms have developed
vaccination schemes to maintain a high number of post-vaccination antibodies, which is required to
ensure immunity of birds to ND. However, despite all the measures taken, epizootic outbreaks of
ND cause damage to poultry farming in Kazakhstan [3, 4].

Outbreaks of ND are registered annually in private farmsteads where bird vaccination is not
carried out. Thus, in 2019, an outbreak of ND was registered in private farmsteads in the village of
Karasu, Rodnikovsky rural district, Osakarovsky district, Karaganda region. In 2022, the disease
and death of birds as a result of an outbreak of Newcastle disease were noted in a private farmstead
in the Baizak district of the Zhambyl region. Many cases of bird death remain unnoticed and are not
officially registered [5].
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The research was carried out by employees of the RSE at the Scientific Research Institute for
Biological Safety Problems of the Ministry of Health of the Republic of Kazakhstan within the
framework of the scientific and technical program “Biological Safety of the Republic of Kazakhstan:
Threat Assessment, Scientific and Technical Foundations for Their Prevention and Elimination” for
the period 2021-2023.

It should also be noted that the laboratory "Monitoring of infectious diseases" of the Research
Institute for Biological Safety Problems of the Ministry of Health of the Republic of Kazakhstan
currently continues to conduct monitoring visits to different regions of the country according to the
calendar plan of the current year and the results of the diagnostic studies will be summarized by the
end of the calendar year.

These studies are important because such diagnostic studies are necessary for the fight against
ND in the territory of the Republic of Kazakhstan for timely forecasting and planning of
anti-epizootic measures by the country’s veterinary service, and these studies are also needed for
the future veterinary well-being of our state.

The purpose of the study is to determine the immune status of poultry to the ND virus in
Kazakhstan.

Materials and methods

In order to determine the immune status for ND, 100-500 samples of bird blood serum were
collected and delivered to the laboratory "Monitoring of Infectious Diseases” of the RSE "RIBSP"
from different regions of the Republic of Kazakhstan. To determine the seroprevalence for ND, the
ELISA kit, Newcastle Disease Virus Antibody Test Kit — IDEXX, was used.

Determination of the presence of antibodies to the Newcastle disease virus in the blood serum
of birds was carried out by enzyme-linked immunosorbent assay (ELISA) using the Newcastle
Disease Virus Antibody Test Kit test system, according to the method described by SOP- QMS-
RIBSP-NR-492-2020 [6].

Research results

In order to determine the immune status of poultry in private farmsteads and poultry farms, we
conducted studies of bird blood serum for the presence of antibodies to the ND virus.

The results of the study are presented in Figure 1.

Buokayincizoix scane Buomexnonoeus
Buobezonacnocmo u buomexnonozus 45 2024, Nel8
Biosafety and Biotechnology



93.1
Ll
89.1
|6
B0 4
: 72
65.1
612 61.4
G) 4 58
55
40 4 3846
20 4
]
PR
3 & R
& P & -
& & . <& o
& &
& 8

@ @ a2 2003

Figure 1 — Immune status of poultry to ND virus in Kazakhstan

As a result of the studies, it was found that 82.3% of birds from private farmsteads and poultry
farms have antibodies to the ND virus in the blood serum. In Kostanay, Akmola, Turkestan and North
Kazakhstan regions, the percentage of immune birds is above 80%, in Zhambyl, Kyzylorda, West
Kazakhstan, Almaty and Abay regions, the percentage of immune birds is within 55-72.1%.

In the Aktobe and Atyrau regions, 1-32% of birds have antibodies to the ND virus. Probably, in
these regions, birds are vaccinated without covering the entire population. The risk of developing ND
IS medium.

Previously, we have shown that Newcastle disease viruses belonging to genotypes VI and VI
constantly circulate among wild and domestic birds (Figure 2). Genotype VI viruses are of particular
importance, as they cause the majority of epizootic outbreaks among domestic birds in Asia, Europe
and Africa. It was found that genotype VIIb Newcastle disease virus circulates among wild birds in
Kazakhstan.
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Figure 2 — Genetic diversity of Newcastle disease viruses isolated from wild birds in
Kazakhstan

It has also been shown that ND viruses isolated from dead vaccinated poultry farm birds belong
to genotype VIId. Virus isolates isolated from unvaccinated birds in private farmsteads in Almaty,
Zhambyl and North Kazakhstan regions were classified as genotype VIlIb.

Our data show that, despite the geographical remoteness of the outbreaks, the same genotypes
circulate in northern Kazakhstan as in the southern regions of the country. These data confirm that
each genetic group has its own geographical range, and its distribution is possibly related to the
migration routes of wild birds.

Discussions

The results of studies to determine the immune status to the ND virus show that on average 50%
and more than 80% of birds from private farmsteads and poultry farms in the Kostanay, Akmola,
Turkestan and North Kazakhstan regions (80%) have antibodies to the BN virus in their blood serum,
and in the Zhambyl, Kyzylorda, West Kazakhstan, Almaty and Abay regions the percentage of
immune birds is within 55-72.1%, and in the Aktobe and Atyrau regions 1-32% of birds have
antibodies to the ND virus. It is likely that in these regions the poultry population is not being fully
vaccinated.

Previous isolation studies have been conducted to determine ND virus subtypes. It was
established that the virus isolates isolated from unvaccinated birds in private farmsteads in the
Almaty, Zhambyl and North Kazakhstan regions were classified as genotype VIIb.
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Such monitoring and diagnostic studies will be continued annually and based on the results,
recommendations will be made for the country’s veterinary service in the fight and planning of IEM
in ND.

Conclusions

Therefore, the spread of ND in Kazakhstan requires veterinary services to develop effective
disease control measures, taking into account data from serological analysis and molecular
epidemiology.

Monitoring paramyxoviruses in wild and domestic birds in their natural habitats will increase
our knowledge of the epidemiology, ecology and genetic relationships of these viruses and will
enable us to assess the risk of virus transmission between domestic and wild birds. This knowledge
will facilitate the assessment of risks to poultry and wild bird populations, as well as provide
information about currently circulating viruses. Therefore, continued surveillance of
paramyxoviruses among wild and poultry populations in Central Asia and Kazakhstan is strongly
recommended.

*The article is written based on the results of research obtained within the framework of the
scientific and technical program "Biological safety of the Republic of Kazakhstan: threat assessment,
scientific and technical foundations for their prevention and elimination" for 2021-2023.
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UMMYHHBINA CTATYC JJOMAIIHEHW NITALBI K BUPYCY BOJIE3HU HBIOKACJIA B
KA3AXCTAHE
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AHHOTauusi. Bo30ynurtenun BHUPYCHBIX 3a00JIeBaHMI NTHUIl LIMPOKO PACIPOCTPAHEHHI B
npupose. Pacnpoctpanenue 6oine3nu Hplokacna cpeau AMKUMX W JOMAalIHUX TMONYJISIUN NTHIL
TpeOyeT OT BETEPUHAPHBIX CIYKO MPUHATHS Mep Mo pa3paboTke 3PPeKTUBHBIX Mep OOpHObI Ha
OCHOBE MOJIEKYJIIPHO-3IUAEMHOIOTMUECKUX JTaHHBIX.

B cratee mpencrtaBieHbl JaHHBIE MOHMTOPHMHIOBBIX HcciaenoBaHWid 1mo bH B pasnuuHbIX
peruonax Kaszaxcrana. COop o0Opa3loB OT AOMalIHeW M JUKOM NTHUIBI MPOBOJMIICA B YACTHBIX
MOJIBOPBSIX pa3HbIX obOnacreil Kasaxcrana.

C nenblo ompeneneHrus HMMMYHHOTO CTaTyca NTHUL] B HHAWBUAYAJIBHBIX XO3SIMCTBAX M
ntunedadpukax HaMu ObUIM MPOBEJEHBI MCCIIEOBAHUS HAa HAJMYME aHTHTEN K BUPYCY OOJE3HU
Heroxacna cpenu nru.

VYCTaHOBIEHO, YTO 4YTO B CHIBOPOTKaX KpoBU y 82,3 % NTUIl YaCTHBIX MOABOPHH U
NITULIEBOTYECKNX XO3SAMCTB MMeErTca aHTtuTena Kk Bupycy bH. B Kocranalickoi, AKMOJIMHCKOM,
Typkectanckoit n CeBepo-KazaxcraHckoll o6macTsXx HpoOUEHT MMMYHHBIX nTul Bbimie 80 %,
KamoObuickoi, Ke3pimopaunckon, 3anagHo-Kazaxcranckoit, AnMaTHHCKON u AGaiCKON MPOIICHT
MMMYHHBIX IITHI] B Tipenenax 55-72,1 %.
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B AxTtioOuHCKOM U AThipayckoil obnmactsax 1-32 % nrtun umeroT aHTturena K Bupycy BH.
BepositTHo B gaHHBIX 007acTAX MNTULl BaKIUMHUPYIOT HE OXBaThiBasi BCE IMOrojioBbe. Puck
BO3HUKHOBeHUs BH cpennuii.

KutoueBble caoBa: Bupyc; Oone3nb Hprokacna; moarun; MMMYHO(GEPMEHTHBIN aHajus3;
MOHUTOPHHT.

KA3AKCTAHJAFBI Yl KYCTAPBIHBIH HBIOKACJI AYPYBIHA UMYH/IBIK
MOPTEBECI
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AnHoTtanusi. KycrapIplH BHPYCTBIK aypyJlapblHbIH KO3IBIPFBINITAPEl TaOMFaTTa KeH
TapairaH. Hprokacnm aypybIHBIH >KaOalbl KoHE YH KycTapbl MOMYJISIHICH apachblHIa Taparybl
BETEPUHAPUSIIBIK KbI3METTEPACH MOJICKYISIPIBIK SMUIEMHUOIOTUSIIBIK IEPEKTep HETi3iHAe TUIMI1
KYypec HiapaiapblH 93ipJey YIIiH [1apanap KaObUIaayabl Tajlam eTell.

Maxkanana Ka3zakcTtanHblH opTypiii  aiimakTapbiHaarel Helokacn aypybl  Oo#bIHIIA
MOHHUTOPHHITIK 3€pTTeYIepAiH JepekTepi OepinreH. Yil Kycrapbl jkoHe jkalaiibl KycTapiaH
chlHamasapsl any Ka3akcTaHHBIH opTYpili aliMaKTapbIHAAFbI XKYPri3iil.

XKeke mapyambiblKTap MeH Kyc (aOpukamapblHIaFbl KYCTapblH UMMYHABIK KafJaibIH
aHBIKTAy MaKCaTBhIHAA KYCTapAblH KaHbIHAa Hprokacnm aypysl BHpYChIHAa Kapchl aHTHIEHENEPIiH
0oJTybIHA 3€PTTEYINIEp KYPri3iK.

XKeke mapyambuibIKTap MeH KyC (aOpukagapbIHbIH KYCTapblHbIH 82,3% KaH capbIiCyblHAA
BN BupychkiHa Kapcel aHTHAeHenep Oap ekeHi aHblKTanasl. Kocranail, Akmoina, TypkicTaH xkoHe
Conrycrik Kazakcran oOnbIcTapbiHAa MMMYHIBIK KycTapablH yieci 80%-maH >xorapel Oosica,
Kamobbut, Keiwsutopna, bateic Kazakcran, Anmarbl skoHe AOail KajamapblHAa HMMYHJIBIK
KycTap/sIH yieci 55-72,1%-ab1 Kypaiibl.

Axre0e >xoHe AThIpay oOnbIcTapbiHIa KycTapAslH 1-32 mnaiibi3biHna Hbrokacn aypysl
BUpYCBbIHA Kapchl aHTHJeHenep Oap. byn aiimakrapma kycrapra OyKiid HOMYJSIMsIFa BaKIIMHA
canplHOaraH 00ybl MyMKiH. HbloKac aypysl 1aMmy KayIi opTaia.

Herisri ce3nep: Bupyc; Horokacn aypysl; UMMyHO(EpMEHTTIK Tasgay; 6akbuiay.
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