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Annotation. Newcastle disease is a serious infectious disease affecting the internal organs,
nervous and respiratory systems. It is caused by paramyxovirus PMV-1 and has a large number of
different strains that can cause various forms of the disease. These forms can sometimes
"masquerade™ as other diseases such as cholera, bronchitis, avian flu or laryngotracheitis. Newcastle
disease can only be detected by an accurate diagnosis. Poultry of all ages and breeds are susceptible
to the disease, but most often Newcastle disease is diagnosed in domestic chickens. Outbreaks of
Newcastle disease are reported worldwide and can cause problems for large poultry farms.
Although Newcastle disease does not directly affect humans, a flu-like condition can develop after
contact with an infected person. Characteristic signs of Newcastle disease in birds include
encephalitis, pneumonia and hemorrhage into internal organs due to their damage.

The last outbreak of Newcastle disease in birds in the Republic of Kazakhstan was detected in
the village of Akhmet in the Nurinsky district of the Karaganda region on October 4, 2023. On
October 6, the Karaganda Regional Territorial Inspection of the Veterinary Control and Supervision
Committee of the Ministry of Agriculture declared quarantine in rural areas.

The study conducted in the Karaganda region of the Republic of Kazakhstan was aimed at
studying the outbreak of Newcastle disease in poultry in the village of Akhmet in the Nurinsky
district. During the study, veterinary and sanitary measures were carried out, including sampling for
laboratory diagnostics, vaccination of livestock and the introduction of quarantine restrictions. The
results of the study showed the high effectiveness of the measures taken to localize and eliminate
the source of infection. The virus has been identified, which underlines the need for constant
monitoring of the epizootic situation. The data obtained make it possible to recommend the
expansion of vaccination programs and the strengthening of veterinary control at poultry farms to
prevent the further spread of Newcastle disease.

Despite the fact that Newcastle disease has been known to veterinarians for several years, no
treatment method has yet been developed. However, the control of Newcastle disease in poultry can
be achieved through isolation and quarantine of infected animals, vaccination programs, biosafety
measures at livestock facilities, monitoring of animal movements and surveillance.
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Introduction

Newcastle disease is one of the most serious threats to poultry farming for several reasons.
Newcastle disease virus is easily transmitted from one bird to another, which leads to the rapid
spread of infection in the poultry house. High mortality, especially in young animals, the disease is
often acute with high mortality. Even in less acute forms, significant productivity losses are
observed.
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Newcastle disease is one of the most acute problems for the poultry industry not only globally,
but also in Kazakhstan. Despite the preventive measures taken, outbreaks of this disease continue to
be registered in various regions of the country, causing significant damage to the industry. In recent
years, periodic occurrence of outbreaks of the disease has been observed in Kazakhstan, especially
in regions with developed poultry farming. The strains of the virus circulating in Kazakhstan may
differ in virulence and antigenic properties, which complicates the fight against infection. Outbreaks
of the disease lead to significant economic losses for poultry farms due to bird mortality, decreased
productivity, disinfection costs, and restrictions on trade in poultry products.

Also, Newcastle disease is currently widespread in many countries in Eurasia, Africa and
America, while it has not been reported in Oceania [1]. In Europe, only rare isolated cases of the
disease were reported in the 1980s [2]. However, since 1991, a series of outbreaks have occurred
affecting poultry in Belgium, the Netherlands, Luxembourg, Germany, Spain, Malta and France [3].
At the end of the 20th century, Newcastle disease caused numerous outbreaks around the world.
[4,5]. In the Republic of Kazakhstan, this disease has been reported in several districts of Akmola
and North Kazakhstan regions, including Zerendin, Bulandin, Tselinograd, Kyzylzhar and Zhambyl
regions [6,7].

This disease is considered particularly dangerous, and to prevent an unfortunate epidemic, all
livestock and birds that are sick or suspected of being infected are destroyed by burning. These
measures indicate a high degree of severity of the disease and its serious economic consequences
[6,8]. Vaccine prevention is considered an integral part of the fight against this disease [9]. OIE
specialists note that a high level of vaccination of the entire poultry population is a key factor in
preventing outbreaks of Newcastle disease [10].

Since 1993, the Research Institute for Biological Safety Problems (RIBSP) has developed a
technology for producing an embryo vaccine against the La Sota strain of Newcastle disease. A
domestic vaccine against Newcastle disease has been developed and successfully used in
Kazakhstan. In 2020, based on the experience of using the vaccine in large poultry farms and on
private farmsteads of citizens, adjustments were made to the regulatory and technical
documentation (RTD). After amendments were made to the regulatory documents, the latter were
approved in accordance with the established procedure by the Veterinary and Quarantine Control
Committee of the Ministry of Agriculture of the Republic of Kazakhstan [11].

The causative agent of Newcastle disease actively reproduces in the epithelial cells of the
respiratory tract, intestines and other organs. At the same time, it enters the bloodstream and spreads
throughout the body, affecting various organs and tissues and has a special affinity for nervous
tissue, causing degenerative changes in neurons. Therefore, proper vaccination helps maintain the
health of birds and stability in poultry farms, which is important for the economy and food security
of the region.

In this regard, maintaining epizootic welfare in poultry farms of the Republic of Kazakhstan
requires a comprehensive approach, including not only vaccination and compliance with all
necessary sanitary and hygienic measures and rules

Objective: to provide a comprehensive overview of Newcastle disease, including its etiology,
pathogenesis, clinical manifestations, diagnosis, prevention and treatment, in order to increase
awareness of specialists and develop effective measures to combat this infection.
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Etiology

Newcastle disease is caused by an RNA-containing virus belonging to the genus of
paramyxoviruses (Paramyxoviridae family). The Newcastle virus (APMV-1) has a spherical shape
and characterized by high resistance to various influences [12].

Key properties of the virus:

Resistance to external factors: The virus remains viable in various environmental conditions:

In the litter - up to 20 days.

In the tick's body - more than 200 days.

In dried organs at low temperatures - up to 2 years.

In frozen carcasses - up to 3 years.

In a wide pH range (from 2.0 to 10.0).

In decomposing corpses - up to 30 days [13].

Resistance to physical factors:

Heat-stable: remains active at sub-zero temperatures for many years. Resistant to drying out.

Sensitivity to disinfectants: effectively inactivated by caustic soda, formaldehyde, phenol,
beta propiolactone, alcohol and other disinfectants.

Wide host range: Many species of domestic and wild birds are susceptible to the virus.

Morphological features:

Spherical shape of the virion.

Presence of surface processes.

Composition of the viral particle: RNP, hemagglutinin, neuraminidase, polymerase,
hemolysin, lipids and carbohydrates.

Replication of the virus: The virus replicates efficiently in developing chicken embryos.
[12,13]
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Figure 1 — Scheme of the structure of the virus [12].

Table 1 — Characteristics of Newcastle disease virus [12,13].

Characteristics Newcastle disease virus
Type of nucleic acid RNA
Family Paramyxoviridae
Genus Paramyxovirus
Virion shape spherical
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Virion size 120-180 nm

Surface structures Offshoots

Virion composition RNP, hemagglutinin, neuraminidase,
polymerase, hemolysin, lipids, carbohydrates

Resistance High resistance to drying, low

temperatures, wide pH range; sensitive to
disinfectants

Replication Reproduces effectively in chicken embryos

Diseases Newcastle disease in birds

Transmission ways Airborne, fecal-oral, through infected
objects

Transmission method

In agricultural and natural conditions, both direct horizontal contacts between birds and
infected individuals and indirect contacts through the environment are observed [14].

Transmission of infection can occur through direct contact with feces and respiratory
secretions or through contaminated food products and raw materials (eggs, meat, bedding, feed,
feathers and fluff obtained from sick birds), water, equipment and human clothing. Transmission of
infection can occur through direct contact with feces and respiratory secretions or through
contaminated food products and raw materials (eggs, meat, bedding, feed, feathers and down
obtained from sick birds), water, equipment and human clothing. The Newcastle disease virus can
be found inside the laid eggs. When such eggs are incubated, the virus causes the death of embryos
with various septic changes, such as hyperemia, edema and pinpoint hemorrhages on the head and
limbs. The virus on the shell surface dies 7-15 days after the start of incubation [15,16].

In addition, in captivity, the infection is transmitted by convection. Already 2 days after
infection, before the manifestation of clinical signs, infected individuals, as reconstituted
individuals, begin to spread the virus with secretions from the upper respiratory tract. Transfer of
infection between farms occurs during transportation of infected, but also clinically healthy birds.
[14].

Here it should be added about the transmission of infection by mechanical vectors
(contaminated shoes, clothing of personnel in contact with sick birds, transport cages, cars and other
technological devices). Also, with the help of dirt, dust, flies, vaccines, and of course dead birds
[17].

By air, this virus can be transported over a distance of up to 15 km. In poultry houses
containing a large batch of sick birds, the virus is released during the operation of fans that eject
used air at a distance of 1600m, in windy weather at a distance of 3-5km [18].

It should be noted that there are many freely moving birds, such as street pigeons, with the
combination of the above causes of infection - something can cause the spread of the disease. Also,
exotic birds during transportation can become the cause of an epizootic in any farm, provided there
IS contact between agricultural workers and, say, a recently purchased parrot [19]. In industrial
poultry farms with an intensive rearing system, pseudoplague is often stationary. This occurs due to
the long-term preservation of the virus in the environment in winter, the transmission of the virus by
wild birds and ticks, as well as the transfer of the virus by chickens that have recovered from the
disease [18].

buoxayincizdix scane Buomexnono2us
Buobezonacnocmo u buomexnonocus 88 2024, Nel9
Biosafety and Biotechnology



There is evidence of pathogen transmission by some parasites. Thus, the virus invaded
Ascaridae galli, from which it can be isolated. Coccidia play the same role [18].

Pathogenesis and clinical symptoms

The causative agent of Newcastle disease can enter the bird's body through the respiratory
tract or the digestive tract. Viral particles coated with glycoproteins specifically interact with
receptors on the surface of the host cell. This initial stage is key to successful infection. Endosome
formation: after binding to the receptor, the viral particle is absorbed into the cell by endocytosis,
forming an intracellular vesicle - an endosome. Inside the endosome, the viral envelope fuses with
the endosome membrane, releasing the viral nucleocapsid into the cell cytoplasm. Infected cells are
destroyed, releasing new virions that infect neighboring cells [20].

Viremia is a key stage in the development of the infectious process. The pathogen spreads
with the bloodstream throughout the body, affecting various organs and tissues. In the affected
organs, the virus continues to multiply, causing damage to them [20,21].

Pathogenesis of organ damage:

The pathogen actively multiplies in red blood cells, which leads to damage to blood vessels.
Their permeability increases, necrosis and petechial hemorrhages occur [16,18]. The virus enters
the respiratory tract, causing inflammation of the mucous membranes and difficulty breathing.

Figure 2 — Internal organs damage [15].
hemorrhages and intestinal necrosis, longitudinal section (A); hemorrhages in the mucous
membrane of the forestomachs (B); intact small intestine with hemorrhages (c); enlarged and
mottled spleen with multifocal necrosis (D); necrotic and hemorrhagic tonsils of the cecum (E);
hyperemia and mild multifocal petechial hemorrhages in the meninges due to infection of chickens
with the cormorant-adapted Newcastle disease virus (F).

Then it enters the central nervous system, causing inflammation of the brain and spinal cord,
leading to various neurological symptoms. At the same time, it affects the intestinal mucosa,
causing inflammation and bleeding. [13]. It should be noted that the virus is highly contagious: even
with a blood dilution of 1:125,000,000, it retains its infectious properties [16]. The virus is released
into the external environment through the respiratory system, digestive tract and eggs [21].

Clinical manifestations can be divided into four stages:

Acute form: characterized by a sudden onset, high temperature up to 44 C, birds become
depressed, sedentary and show symptoms of respiratory and nervous system damage. Conjunctivitis
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develops, causing the cornea to become muddy. Mucus accumulates in the mouth and nasal cavity,
and the birds cough, sneeze, and make croaking sounds while breathing with an open beak.
Diarrhea, sometimes with blood, is a common symptom. In case of damage to the central nervous
system, paralysis, convulsions, and circular movements are observed [22].

Subacute and chronic forms: they are less acute. Characterized by nervous symptoms
(convulsions, paralysis), the bird is very excitable, head trembling, neck bending, paresis are noted
[22,23].

Atypical form: asymptomatic or with uncharacteristic signs, also with a low mortality rate (up
to 15-30%) [22,23].

) 4

Figure 2 - Lethargy in young chicken [15].

(A); necrotic/hemorrhagic areas of the ridge in a young chicken (B); lethargy with periorbital
edema in an adult chicken (C); and head swelling in an adult chicken (D).

Autopsy of dead birds reveals inflammatory processes, hemorrhages in various organs,
especially in the gastrointestinal tract. Specific hemorrhages at the border of the glandular and
muscular parts of the stomach are characteristic [12,22].

Diagnostics

The diagnosis is based on epizootological, clinical and pathological data with mandatory
laboratory testing to isolate and identify the virus. Samples of the brain, trachea, liver and spleen are
sent to a veterinary laboratory for analysis. A suspension is prepared from these tissues, which is
then used to infect 30-60-day-old chickens and 9-12-day-old chicken embryos. If the bioassay is
positive, the chickens will become ill in 3-5 days, and the embryos will die in 2 days [12]. Also, the
modern veterinary industry offers quick tests for diagnosis (time 5-10 minutes), the material for
which is serum or plasma of the bird, its eye secretions, or tracheal and cloacal washings [20].
Newcastle disease should be differentiated from avian influenza, Marek's disease, infectious
chicken laryngotracheitis, infectious bronchitis, mycoplasmosis, pasteurellosis, and poisoning [9].
The final diagnosis is made on the basis of laboratory data, including virus isolation from the brain
and bone marrow at the onset of the disease, at the virological stage (3-5 days after the onset of
symptoms), using chicken embryos and fibroblast cell cultures. Biopsy is also performed on

Buokayincizoik acone buomexnonoaus
Buobezonacnocme u Buomexnonozus 90 2024, Ne19
Biosafety and Biotechnology



30-day-old chickens, and the virus is titrated on chicken embryos. Serological identification of the
virus is also used using RGA, PHA, ELISA, RSK and other methods. [12].

Prevention and control measures

To prevent Newcastle disease, a general set of veterinary and sanitary measures, as well as
special preventive measures, are carried out [24]. Specific prevention of Newcastle disease is
currently carried out mainly using live vaccines. Vaccines based on influenza virus strains H, B1,
LaSota and Bo/74/VGNKI are widely used in the Commonwealth of Independent States (CIS)
countries. To prevent Newcastle disease, it is important to develop an optimal vaccination schedule
for poultry. The ideal age for primary vaccination is between 10 and 14 days, while revaccination
should be carried out after 5-6 weeks [18]. A disadvantage of live vaccines is their potential ability
to cause reactions that can lead to a decrease in uniformity among young animals, a decrease in
meat yield in broiler chickens and a decrease in egg production in adult chickens [16]. Although
live vaccines predominate, inactivated vaccines also have their advantages: safety for
immunocompromised birds, no risk of virulence reversion. However, they usually require more
frequent revaccination and may induce a weaker immune response.

The most effective vaccination method is to develop an individual schedule taking into
account specific conditions. Poultry farm veterinarians should monitor the intensity of the
post-vaccination immune response using the PHA reaction [24].

To prevent Newcastle disease, poultry owners must comply with the necessary veterinary and
sanitary requirements for their maintenance and care:

* twice a year disinfect poultry houses for preventive purposes.

» all newly imported poultry must be kept isolated from the rest of the livestock for a month.

Constant monitoring of the epidemiological situation is a key element in the fight against this
disease.

Conclusions

Newcastle disease remains one of the most serious threats to the poultry industry. The study
allowed us to deepen our understanding of the pathogenesis, diagnosis and prevention of this
disease. It was found that Newcastle virus is highly variable and can quickly adapt to new
conditions. Compliance with biosafety rules plays a key role in preventing the spread of infection.

The data reviewed highlight the need for continuous monitoring of virus circulation and the
development of new, more effective vaccines. In addition, it is important to pay more attention to
the role of wild birds in the epidemiology of Newcastle disease.

It is suggested for further research:

e To study the genetic diversity of the Newcastle virus circulating in Kazakhstan.

e To develop new methods for the early diagnosis of Newcastle disease using molecular
genetic methods.

e To investigate the immune response of birds to various vaccines and evaluate their
effectiveness in the field.

e To assess the economic damage caused by Newcastle disease to poultry farms in
Kazakhstan.

Financing: This work was carried out as part of the implementation of the scientific and
technical program of the Ministry of Science and Higher Education of the Republic of Kazakhstan
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"Improving measures to ensure biological safety in Kazakhstan: countering dangerous and
especially dangerous infections” (BR218004/0223).
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BOJIE3Hb HBIOKACIJIA — OCOBO OITACHASA IICEBJJOYYMA IITULL
JI.H. BeiimeoaeB

TOO «OtarBioPharmy, nrt ['Bapaeiickuii, Kazaxcran
dauren.beishebaev@mail.ru

Annorauusi. bone3np Hrelokacma — 95To cepbe3Hoe HMH(PEKIMOHHOE 3a00JeBaHUE,
Mopaxkaroliee BHYTPEHHHE OpPraHbl, HEPBHYIO U JAbIXaTeNbHYIO cHCTeMbl. OHO BBI3BIBACTCS
napamukcoBupycoM PMV-1 u umeer 601bI110€ KOTHUUYECTBO PA3IMUHBIX IITAMMOB, KOTOPbIE MOTYT
BBI3bIBaTh pa3iuyuHbie (Gopmbl 3a0oseBaHus. DTH (HOpPMBI MHOTA MOTYT "MacKUpoBaThCs'" TOJ
npyrue 3a00JieBaHus, TaKUE KaK Xoyepa, OPOHXUT, ITUYUM TPUIMI WU JIApUHTOTpaxeut. bonesHs
Hrrokaciia IOMOXKET BBIIBUTEL TOJILKO TOYHAS AUAarHoCTUKa. 3ab0i1eBaHUIO MMOABCPIKCHBI JOMAIIHUEC
NTUIBI BCEX BO3PAcCTOB W TOPOJ, HO dHamie Bcero Oosie3sHb HbrOKacia JMarHOCTUPYETCS Y
noMamHuX Kyp. Benbimku Oone3nu Hprokacna perucTpupyrorcs MO BCEMY MHPY U MOTYT
CO3/1aBaTh MPOOJIEMBI JJIs1 KPYIHBIX nTuiieadpuk. Xots 001e3Hb HproKaca HemocpeICTBEHHO He
MopaXkaeT JIFOJICH, Moclie KOHTaKTa ¢ WH(UIMPOBAHHBIM YEIIOBEKOM MOXKET Pa3BUTHCS COCTOSIHHE,
MOX0)Kee Ha TPUMN. XapaKTepHble MpU3HAKU Oone3Hrn Hprokacna y mTuil BKIIOYAIOT SHIE(DATHT,
MTHEBMOHUIO ¥ KPOBOU3JIHSIHIE BO BHYTPEHHUE OPTraHbl U3-3a UX MOBPEKACHHUS.

Uccnenosanue, mposenenHoe B Kaparanaunckoii obnactu PecnyOmuku Kazaxcran, Obuio
HAMpaBlIEHO Ha W3YyYeHHE BCIBIMIKU Oone3Hn Hplokacna y gomairHed NTHIBI B ceine AXMeET
Hypunckoro paitona. B xome wuccnenoBaHus OBLIM TPOBEAEHBI BETEPUHAPHO-CAaHUTApPHBIE
MEpPOMPUATHS, BKIIOYalONKe oT0op mpod A 1abopaTOpHOW JUArHOCTUKU, BaKIIMHAIUIO
IOroJIOBbd MW BBCIACHUC KapaHTUHHBIX Ol"pﬁHH‘-IGHHfI. PCBYJ'II)TaTI)I HUCCIICA0OBAHUA ITOKa3aJiu
BBICOKYIO 3((EKTUBHOCTh MPHUHATHIX MEp MO JOKAIW3allMKW M JHMKBUJAIMM oyara MHQEKIHU.
Briasuiu BUPYC, 4YTO MOAYCPKUBACT HGO6XOI[I/IMOCTI) IMOCTOAHHOI'O MOHHUTOPHHTI'A SIHU300THYECCKON
CUTyalluH. HOJ'Iy‘-ICHHBI@ JAaHHBIC TTO3BOJIAIOT PECKOMCHAOBATH PACHIMPCHUC ITPOrpaMM BaKIIWMHAILIUA
U YCWIEHHE BETEPUHAPHOTO KOHTPOJS Ha nruuedadpukax A MpeAoTBpALLEHUs JalbHEHUIIero
pacripoctpanenus 6oie3Hn Hprokacna.

Hecwmotps Ha TO, uTo O60ne3Hb HblOKaca n3BeCTHA BETepUHAPAM YK€ HE OJIMH JIECATOK JIET,
HO JI0 CHUX TOp He pa3paboTaHo meroaa ee yeueHus. OmHako O6opbba ¢ Oonesnpto Hbiokacna y
JIOMaITHEeH MTULIBI MOXET ObITh JOCTUTHYTA C TIOMOIIBIO H3O0JSAIUU U KapaHTHHA HHOUITMPOBAHHBIX
KUBOTHBIX, TPOTPAaMM BaKI[MHAIMK, Mep OHOOE30MaCHOCTH Ha >KUBOTHOBOJYECKHX OOBEKTaX,
MOHHUTOPHHTA TIEPEMEIICHHI KUBOTHBIX U IMHTHAA30pA.

KiaroueBble cJI0Ba: OTHOJIOTHS, IIaTOTEHE3; JIUArHOCTHKA; NPOQHIAKTHKA; OOJE3Hb
Hprokacna.
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HBIOKACJI AYPYbBI - KYCTAPJBIH ACA KAVIIITI ’KAJIFAH OBACBI
JI.H. beiimeotaen

«OtarBioPharmy XIIIC, I'Bapnetickuii KTk, Kasakcran
dauren.beishebaev@mail.ru

AHHoTanus. Herokacn aypybl-Oyi1 1IIKI opraHjapra, )KyMKe >KoHe ThIHBIC ally JKyHellepiHe
acep eTeTiH aybIp >KyKnanusl aypy. On PMV-1 mapamMuKCOBUPYCBHIHAH TYBIHAAUBI KOHE aypYIbIH
opTYpIii popManapblH TYABIPYBl MYMKIH KOIITEreH 9pTYpii mTaMMaapra ue. byn gopmanap keiine
TBIPBICKAK, OPOHXHUT, KYC TYMaybl HEMeCe JJapUHTOTPaXEUT CUSKTHI Oacka aypynapra "Oypkemeney"
xkacail ananpl. Tex mon numarno3 Helokacinel aHbIKTayFa KeMeKTeceli.. bapibIK »acTarbl jkKoHE
TYKBIMIIBI YH KYCTaphl aypyra OeiiiM, Oipak kebinece Hprokacn aypybiHa Yl TaybIKTapblHA IUArHO3
KoMbpu1aabl. HbIOKAc aypybIHBIH ©plTyil OYKia aiemae TipKeayie koHe ipi Kyc Gadpukaiapsl yiliH
KMBIHJIBIKTAp TYIbIpybl MyMKiH. Hblokacn aypysl azamaapra Tikenel ocep ernece e, *KYKTbIpFaH
azaMMeH OalnaHpicTa OONFaHHAH KEWIH TyMmayra yKcac kardaad namybsl MyMKiH. Kycrapnarsl
Herokacn aypybIHbIH TOH OenruiepiHe 3HUE(anIUT, MHEBMOHMS XOHE OJIapJblH 3aKbIMJATyblHA
OaiiaHBICTHI 1K1 aF3ajapra KaH KeTy jKaTabl.

Kazakcran PecnyOnukacbinbiy Kaparanabl oOabIChIHAA KypriziareH 3eprrey Hypa aynansl
AXMeT aybUTbIHIA YH KycTapbhiHIa Hprokacn aypybIHBIH OpIIYiH 3epTTeyre OarbITTalFaH. 3epTTey
OapbICBIHAA 3epPTXAHAJBIK JHATHOCTHKA VIIIH ChIHAMA Ay[bl, MAJJbl BaKIUHANMSAIAYAbl JKOHE
KapaHTUHOIK IIEKTEYJIep eHTi3ylli KaMTUTBIH BETEPHHAPHSUIBIK-CAHUTAPHSUIBIK —ic-IIIapasap
KYprizinai. 3epTrey HOTHKenepi HH(EKIHS OMAFbIH OKIIAYJIay XKOHE KO0 OOWBIHIIA KaObIIIaHFaH
[IapagapbslH JKOFaphl THIMIUIITH KepceTTi. Bupyc aHBIKTamabl, OyJl SMU300THSUIIBIK KaFIaniIbl
yHemi Oakbuliay KaXeTTunriH kepcereni. Hotwkenep Hbrokacia aypyblHBIH OfaH 9pl TapajlyblH
OonaplpMay YIIIH BakUMHAIMS OaFjapiamalapblH KEHEMTyll >koHe Kyc QalOpukamapbiHIa
BETEpUHAPJIBIK OaKbUIaybl KYLIEHTY/l YChIHABI. AYbIIFa KEJITeH HHCIEKLUsS MaMaHAapbl ©JIreH
KYCTap/blH OapnbIFblH koiabl. Onap coHAail-ak aypyAblH TapailyblH OoiJplpMay YVINIH YH#
KYCTapblH OChl aliMaKTaH LIbIFapyFa, COHJail-aK KyC €Tl MEH YMBIPTKaHbI caTyFa ThIIbIM canabl. 9
Ka3zaHHaH OacTanm KycKa BakiuHamus Oactanabl skoHe 16000-Fa >XybIK TayblKKa BaKIIMHAJIap
canbiHabl. Kapantun Oip aiffa co3blibll, Kapala ailbIHBIH OacklHAa askTanasl. OChbl YakKbIT ilIiHJE
MaMaHJap OChl aiiMaKTa KaJiFaH KYCTapblH JIEHCAYJIbIFbl MEH KayINCI3AIriH KaMTaMachl3 €Ty YIIiH
KYMBIC 1CTE].

Herokacn aypysl BerepuHapiapra OlpHemle XbuiaH Oepi Oenrii OojFaHbIHA KapamacTa,
OHBI €MJIey 9Jicl oMl >kacanmaraH. JlereHMeH, KycTapnarbl Hbiokacn aypybIMEH Kypecyre aypy
KaHyapJap/bl OKIIayJay >KoHe KapaHTWH, BaKIMHAIMSUIAY OaraapiaManapbl, Majl MapyambUIbIFbl
OHJIIpICIHIETI O0BEKTUIEpAeTI OMOKAYINCI3IK IIapaiapbl, KaHyapiapAblH KO3FalIbICHIH Oakpliay
KOHE KaJlaranay apKbUIbl KOJI JKeTKi3yre OoJapl.

TyiiiH ce3aep: 3THONOTHUS; TATOTeHEe3; aJIbIH alny; Helokacn aypysl.
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