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TEXHOJIOTHSUTBIK CXEMAaHBIH YITICIHE Colikec, MYHi3[ep MEH TYSIKTapIabl THAPOIU3ICY 9MIICIMEH aKyhI3
OHIMIH ajTy YIIiH FBUIBIMHU JKOHE TXKIpHOETiK KyYMBICTap Kyprizinmi. HoTmwkeciHae aKybl3 eHIMIHIH
JKOHE JKOFaphl SMYIBCHSJIBIK KalineTi Oap CYHBIK aKybl3 KOHILEHTPATHIHBIH TXIpUOENiK yITijepi
aNBIHABI. AJIBIHFaH JKeM KOoclachl KypambiHia keminge 70% akywi3 xoHe 9% bUIFaIIbUIBIKICH 6%
Mait Oomazpl. XKaHa MYHi3Il TYAKTHI IIUKI3aTTHH eHIMI 65-70% Kypasbl.

PE3IOME

B cTarhe mpencTaBieHbl pe3yNbTaThl UCCIEIOBAHUS 110 aHAIN3Y PAIMOHANBHBIX TEXHOJIOTHU
nepepaboTKH KEPaTHH M KOJUIATCHCOJAp KaluX OTXOJOB MSCOINEPEpPadOTKU KacaTeIbHO MOTYUYCHHUS
BOCTPEOOBAaHHBIX TPOMYKTOB. YCTAaHOBJCHO, YTO OJHMM W3 3(PQPEKTUBHBIX MyTel mepepadoTKu
KEepaTHH U KOJUIArCHCOACPIKAIINX OTXOJOB SBISCTCS TMOJMyYEHHE OCIIKOBBIX KOPMOBBIX OOAaBOK Ha
OCHOBE Pa3JIMYHBIX TEXHOJIOTHYECKUX MPOIECCOB. BBIABICHBI MPOOIEMBI YTUIIU3AIMH U MEPEPAOOTKU
KEepPaTUH W KOJUIAreHCOJAEPKAIIUX OTXOJ0B B CYIIECTBYIOIIUX YOOWHBIX I[eXaX PacHOJOXCHHBIX B
CCJIbCKHUX HACCJICHHBIX ITYHKTax, 3aKJIIOYarolueCsa B OTCYTCTBHU CIEIHMAJIbHBIX HOMeIlIeHI/Iﬁ JJIsL
XpaHeHHs U NepepadOTKH yKa3aHHBIX OTXOJOB. B pe3yibpTare 3TH OTXOABI BHIBO3UTCS Ha CBAJIKU 6€3
COOJIFO/ICHUSI BETEPUHAPHO-CAHUTAPHBIX TpPEOOBAaHWH W PEKOMEHAAIUU, YTO MOTYT TPUBECTH
Pa3MHOXXEHHUIO BPEAHBIX BHUPYCOB Ui 3I0POBbs JIOACH W KHUBOTHBIX. J[Js1 perieHus JaHHON
npoOiieMbl pa3paboTaHa TEXHOJOTHYECKas cXeMma IepepaboTKH KOJUIareH W KepaTHHCOJEPIKaIlero
CBIPbs, 00pa3yIoMuXcsl B MOJOOHBIX YOOWHBIX IMyHKTax C pa3pabOTKOW KOHKPETHBIX BETEpUHAPHO-
CaHHUTApPHBIX TPEOOBaHHH W PEKOMEHANMI Ha MPHUMEPE POTOB U KOMBIT. B 1a00paTOPHBIX YCIOBHIX
M0 MOJCTU pPa3pa00TaHHONH TEXHOJNOTUYECKOH CXEMbI TMPOBEICHBI HAyYHO-IKCIIEPUMEHTAIBLHBIC
paboThl MO MONYYECHHIO OEIKOBOrO MPOJYKTA MO METOAY T'MIPOJIU3a POrOB U KOMBIT. B pesynbrare
MOJYYEHBl ONBITHBIE OOpaslpl OENKOBOIO MPOAYKTA U KHIKOTO OEIKOBOIO KOHIICHTpAaTa
00J1aaroMIero BEICOKOH 3MYIIbTUpyIomiel criocoOHocThio. [TomydyenHas kopMoBast 100aBKa COAEPIKUT
He menee 70% npotenHa u 6% xupa npu 9% Biaru. Berxog npoaykra coctaBisio 65-70% ot Macchl
CBEXKETO POTOKOIBITHOTO CHIPBSI.
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STUDY OF THE BIOLOGICAL PROPERTIES OF THE NEWCASTLE DISEASE
VIRUS STRAINS

Abstract

Newcastle disease is the most contagious and dangerous viral infection of domestic and wild
birds.

Kazakhstan has a huge territory crossed by large overpasses, and hundreds of bird species are
concentrated in natural landscapes during periods of migration and reproduction

The data obtained in many years of research indicate a poor situation in Kazakhstan due to
Newcastle disease among domestic birds of both industrial and household content.

Circulation in populations of synanthropic birds epizotically topical, mesogenic strains the
virus of Newcastle disease, which antigenetically differs from previously circulating variants,
determines the need for regular monitoring of this pathogen to Kazakhstan

From the scientific data it should be emphasized that the most significant viral infection for
the poultry industry of the Republic of Kazakhstan, Newcastle disease continues to be in sight, leading
positions in terms of the degree of danger and economic losses. The analysis of the spread of these
diseases in the Republic of Kazakhstan is characterized by the annual registration of new foci of
diseases.
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This article presents the results of a study of the biological properties of two strains of the
Newcastle disease virus, isolated from chickens contained in a private compound and one virus
isolated from a fallen pigeon in the territory of Almaty.

Keywords: Newcastle’s disease, type 1 paramyxovirus of birds, genotype.

Introduction. Newcastle’s disease is the most contagious and dangerous viral infection of
domestic and wild birds. The causative agent causes devastating outbreaks in all regions of the world
and causes significant damage to the poultry industry [1, 2].

The Newcastle disease virus (NDV) belongs to the Avulavirus genus of the Paramyxoviridae
family and is characterized by a minus-strand RNA genome. Its virion RNA is represented by six
genes encoding hemagglutinin - neuraminidase (HN), nucleoprotein (NP), phosphoprotein (P), matrix
protein (M), RNA-dependent RNA polymerase (L) and fusion protein (F), also there are two non-
structural proteins V and W [3].

The disease was first described by F. Kranveld in 1926 on island of Java, and the virus itself
was isolated by T. Doyle in 1927 [4, 5].

According to D.J. Alexander, NDV is able to infect birds belonging to 241 species, which
creates a significant ecological niche for its preservation in nature, another distinctive feature of PMV-
1 is a wide range of virulence, including asymptomatic variants, as well as low pathogenic
(lentogenic), moderate pathogenic (mesogenic) and highly pathogenic (velogenic) strains, the infection
of which occurs via alimentary and inhalation routes [6]. It has been established that the decisive role
in the formation of pathogenic properties is played by the amino acid sequence of the F protein
cleavage site, which directly affects the efficiency of virus penetration into target cells [7].

Molecular genetic studies conducted in many countries show heterogeneity of populations of
NDV circulating in the world. There are several phylogenetic classifications of PMV-1 with division
into lines or genotypes. Studies have shown that viruses of various phylogenetic lines, representing
different geographical regions of the world, simultaneously undergo evolutionary changes, which
makes it difficult to control and diagnose the disease [8, 9].

Materials and Methods. Virus isolation from field material was carried out according to a
standard procedure by inoculation of tissue homogenates into the allontoic cavity of embryonated
hen’s eggs (EHE) (Miller, 2010).

Virus isolation. Isolation of virus was performed in 10-day-old embryos of SPF-chickens
(CE). A 10% suspension on a phosphate buffer solution was prepared from a biological material (pH
7.2) and was introduced into the allantoic cavity of CE in a volume of 0.2 ml (Cattoli et al., 2010).
Embryos that died after 24 hours of incubation and more were used to collect extra-embryonic fluid
(EEG) and conduct further research. HAI test. To identify the NDV isolate, the HAI test was
performed using antigens and hyperimmune sera against influenza viruses and Newcastle disease of
birds produced by the Federal Center for Animal Health (FGBI ARRIAH, Vladimir). Determination of
infectivity titer of Newcastle disease virus. A tenfold serial dilution method was used (from 10 to 10°
?). Each virus dilution was inoculated into the allantoic cavity of four CEs.The titer of the virus in the
source material was determined by the method of Kerber and expressed in units of AIDso/cm’.
Determination of the pathogenicity index of ND virus during intracerebral infection. Each of the ten-
day SPF - chickens was injected intracerebrally with 0.05 cm® of the virus-containing extraembryonic
fluid under study at a dilution of 1:10 on sterile PBS. Within 8 days of the experiment, the clinical
condition of each bird was assessed daily, and the coefficient was assigned: O - the bird is clinically
healthy; 1 - the bird is sick, signs of disease are noted (depression, refusal of food and water,
disruption of the activity of the respiratory or digestive tracts, the nervous system); 2 - the bird is dead.
Dead birds were assigned a coefficient of 2 daily for 8 days of the experiment [10, 11].

The pathogenicity index (1CP1) was calculated by the formula:

ZE (D&l eD +2)

cpi=" P )
where DA, - number of diseased animal per day i;

D; —number of died per day i,
n - total number of birds in the experiment
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As a negative control, 5 daily SPF-chickens were used, which were intracerebrally injected
with 0.05 cm® of sterile PBS.
Results and Discussion. Results of clinical observation are presented in table 1.

Table 1 - Identification of hemagglutinating agents isolated from poultry and pigeon in HAI test

The titer of anti-hemagglutinins to isolates
Immune serum from «chickens» from «pigeon»
05/17 11/17 19/17
PMV-1/Lasota/46 640 640 320
PMV-1/chicken/Almaty/47/98 1280 640 640
PMV-2/Ukeypa/California/56 <20 <20 <20
PMV-3/Turkey/Wisconsin/68 <20 <20 <20
PMV-4/duck/Hong Kong/DZ/75 <20 <20 <20
PMV-6/duck/Hong Kong/199/77 <20 <20 <20
PMV-7/Dove/Tennessee/4/75 <20 <20 <20
PMV-8/Delaware/1053/76 <20 <20 <20
PMV-9/duck/New York/22/78 <20 <20 <20

Thus, the identification carried out in the HAI test with a set of diagnostic sera to nine
serotypes of the PMV of birds allowed us to classify three isolates from domestic and synatropic birds
to NDV. Identification in PCR with primers to the conserved region of the F-gene of PMV-1 will be
published in subsequent studies. As a result of cloning on embryonated hen’s eggs by the method of
limiting dilutions of NDV isolates isolated from chickens (05/17,11/17) and pigeon (19/17), viruses
with a hemagglutinating activity of 1: 64-1: 1024 and infectivity of 6.24 lg EID50/, ere obtained. The
following biological properties were studied: thermosensitivity, spectrum of hemagglutinating activity,
infectivity. The data on the thermosensitivity of HA and infectivity of PMV-1 isolates isolated in 2017
are presented in table 2.

Table 2 - Thermosensitivity of HA of PMV-1 isolates isolated in 2017

Strai d Infectivity in 1 Virus titre
train under niectivity in fg Before After heating at 56°C in (in minutes)
study EID50/o .
heating 30 60 90 120
PMV-1/chicken/Almaty/05/17 6,120 6,120+£0,00 | 6,120+0,00 | 6,120+0,20 | 6,120+0,20
PMV-1/chicken/Almaty/11/17 6,240 6,240+£0,30 | 6,120+0,00 | 6,10+0,40 | 6,10+0,00
PMV-1/Dove/Almaty/19/17 3,20+0,80 0 0 0

In relation to the temperature factor of the three studied isolates of PMV-1, viruses isolated
from chickens did not differ significantly among themselves and were characterized as thermostable
HA (05/17, 11/17), since they did not lose the ability to cause agglutination of chicken red blood cells
after heating at 56°C for 120 min. Isolate 19/17 from pigeon after 30 min. of heating in the HAR did
not interact with 0.75% fresh chicken red blood cells and, therefore, was attributed to a strain with
thermolabile HN proteins.

The results of determining the spectrum of the hemagglutinating activity of the studied NDV
isolates with red blood cells of various animal species are shown in table 3.

Table 3 - The spectrum of hemagglutinating activity of PMV-1 isolates, 2017

The titer of the hemagglutination activity of viruses with red blood cells of

chicken guinea pig sheep bovine mice horse

PMV-1/chicken/Almaty/05/17 | 6,00+0,80 | 6,30+0,40 | 4,70+£0,00 | 5,80+0,20 | 3,00+0,10 0

PMV-1/chicken/Almaty/11/17 | 5,80+0,40 | 5,00+0,30 | 4,60+£0,40 | 5,10+0,30 | 4,40+0,60 0

PMV-1/Dove/Almaty/19/17 4,60+0,60 | 4,20+0,40 | 4,50+0,20 | 4,0+0,40 | 2,20+0,20 0
Note — shows the geometric mean virus titers in log,

Isolate
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Table 4 shows that the NDV strains, as expected, did not interact with horse red blood cells
and significantly varied in the degree of avidity to the red blood cells of the other five species of
animals.

Table 4 - The results of the observation of chickens after intracerebral infection

Clinical Observation period, days ICPI
Isolate under study condltlgn of | ) 3 4 s 6 - 3
the bird
PMV healthy 10 10 6 0 0 0 0 0
1/chicken/Almaty/05/17 sick 0 10 1 4181010100150
fallen 0 0 0 2 10 10 10 10
PMV healthy 10 10 5 0 0 0 0 0
1/chicken/Almaty/11/17 sick 01015 161210100 ]1LA
fallen 0 0 0 4 8 10 10 10
healthy 10 10 7 6 3 2 2 1
PMV-1/Dove/Almaty/19/17 sick 0 0 3 4 7 4 2 1 0,91
fallen 0 0 0 1 2 4 6 8

Conclusion. An external examination of infected chickens and pigeons showed signs of
disease such as depression, refusal of food and water, paresis of limbs and paralysis; at necropsy,
hyperimea of the tissues and hemorrhages in the brain, intestines, and swelling of the lungs were
observed. The incubation period lasted at least 2 days, and all chickens and pigeons died within 4-5
days. an experiment. As can be seen from the presented data, the pathogenicity index had a value of
1.20 for PMV-lisolate/chicken/Almaty/05/17; 1.21 for PMV-1 isolate/chicken/Almaty/11/17 and 0.91
for PMV-1 isolate/Dove/Almaty/19/17, which made it possible to identify the isolates as a virulent
Newcastle disease virus.
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TYHUIH

Hetokacn aypysl — xabaiibl KycTap MeH Yil KYCTapbIHBIH KOHTarhHo3bl, KAayiNTi, KYKHIAJIbI
BUPYCTHI iHAET OOJBIT TaOBLIAIbI.

KazakcTaHHBIH YJIKEH TEPPUTOPHUSIIBIK ayMarbl YIIIy »OJJapbIMEH KHbUIbICaNbl. KycTapabiH
JKY3/IETeH KoIl Typyepi KkeOelo MeH KeIlin KOHY Ke3eHIepi aschiHAa TaOuru JaHmmadrapiaa
IIOFBIPIIaHAIbI.

Kem xpUInbIK 3epTTEyNep OaphiChIHAA anblHFaH MamiMmerTepae Kazakcran aymarsl Hprokac
aypybl OOWBIHIIA Yl KYCTaphl MEH OHEPKACINTIK, ayja MaHaibl KYCTapblHA Ja KAThICThI KOJIAHCHI3
JKargai Typasbl aknapat oepei.

ONU300TUSIBIK ©3€KTi, ME30TEH/Il MTaMMIAPIbIH CHHAHTPOINTHI KYCTap MOMYJISIHSICHIHIAFbI
UPKYJIFSICH aHTUTEHIK aifHATBIMIAFbl HYCKaIapAaH epeKieneHeTiH Hprokac aypybsIHBIH BUPYCHI
KazakcTranma ochl KO3IBIPFAINIKA TYPAKTHE MOHUTOPHHT JKYPTi3y KOKETTLIITiH aWKBIHIAI OepiIT OTHIP.

FruteiMu MomiMeTTepre Hazap ayzapa OTHIpbIN, HbloKacn aypybIHBIH BUPYCTHIK HWHQEKIUSICHI
Kazakcran PecnyOnmkachiHBIH OHIIPICTIK KYC MIapyaIlbUIBIFBIHIA ©3EKTI Macese KaTapblHAa KaJblIl,
3apAanThUILIFEI MEH ©3€KTiNir J>KarblHAaH O3KOHOMHKAIBIK IIBIFBIHIAPFA OKEM COKTHIpyZa. bym
aypyJiapIaslH TapaidyblHa Taumay Jxacail keme, op kbl caiieiH Kazakctan PecrmyOnmkachIHBIH
ayMarbIHa JKaHa iHIET OIaFbIHBIH MMakiaa 00IyBIMEH JKOHE TipKeTyiMEH CUIATTalaIbl.

by makanmama AynMaThl KaJdachbIHBIH JK€Ke MEHIIIK ayJachlHIa OpHATACKaH TAybIKTaH KOHE
KOrepllliHHEeH OKIayjdanFraH HproKacnm aypybl BHPYCHIHBIH €Ki IITAMMBIHBIH OHOJIOTHSIIBIK
KacHEeTTepiHIH HOTHXKellepi KeNTIpiIreH.

PE3IOME

Bbonesnr Helokacna siBiasieTcs Hanbosiee KOHTarMO3HBIM M ONACHBIM BHPYCHBIM HH(QEKIEeM
OOMAIIIHUX U JUKUX ITHII.

Kazaxcran nMeeT OrpoMHYIO TEPPHTOPHIO, TIEpeceKaeMyt0 OOJIBIIMMU MPOJICTHBIMH Ty TSIMH,
M COTHM BHJOB NTHL KOHLUEHTPUPYIOTCS B MPUPOAHBIX JaHAmAPTax B MEPUOIBI MHUTPAlUH MU
Pa3sMHOXKEHHSL.

Ilomy4yeHHple B XOJ€ MHOIOJETHHX HCCIICOBAaHMN JaHHBIE CBUAETEILCTBYIOT O
Hebnaronoiny4yHoit obcraHoBke B Kaszaxcrane mo Oone3nun Hplokacnma cpenu JOMaIlTHMX NTHI] Kak
MPOMBIIUIEHHOTO, TaK ¥ MPUYyCcaeOHOro CoepKaHusI.

Hupkynsanus B MOMyJISUSIX CHHAHTPOIHBIX NTHIl AMHU300THYECKH aKTyallbHBIX, ME30T€HHBIX
IITAMMOB BHPYC OOJI€3HM HbIOKAacia AHTUT€HHO OTJIMYAIOUIMXCS OT paHee IMPKYJIMPOBABILIMX
BapUaHTOB, OIIPEeNsieT HeOOXOAUMOCTh IIPOBEJCHUS PETYIPHOIO MOHUTOPUHIA 3TOT0 BO30yIUTENS
B Kazaxcrane.

"3 Hay4YHbIX OJAaHHBIX CJICAYCT NOAYCPKHYTbH, YTO HanboJjiee 3HAYNMEIE I IITUICBOACTBA
PecnyOnuku Kazaxcran BupycHas nHgexknus 0oje3Hb Hblokacia mpomoinkaeT ocTaBaThesl Ha BHAIY,
3aHUMas JHUIUPYIOIME MO3MLMH IO CTENCHW ONAacHOCTH M SKOHOMHYECKHMX IIOTEePb. AHaIN3
pacmpocTpaHeHHMsT 3THX OoylesHe B PecrmyOmmke KazaxcraH xapakTepu3yeTcsl €KEeTOXHOMH
perucrpanyeil HOBbIX 04aroB 00JIe3HEH.

B nmamHOi cTaThe MPUBENCHBI PE3yJIbTATHI WCCICIOBAHWN OMOJIOTHYECKUX CBOMCTB NBYX
ITaMMOB BUpyca 6one3Hn Hprokacna, H301MPOBAaHHBIX OT Kyp COJEPIKAIIErocsl B YaCTHOM IOJIBOPhE
¥ OJIHOTO BUPYCa N30JUPOBAHHBIX OT MABILIETO IOMy0s Ha TEPPPUTOPUH ropoaa AJIMaThl.
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