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Isolation and characteristics of influenza viruses circulating
among swine populations in Kazakhstan during 2018-2019

Swine influenza is regarded as a highly contagious and acute infection. Swine can serve as a tool for the emer-
gence of new influenza viruses that are potentially dangerous to humans. This paper shows the results of the
isolation of influenza virus strains circulating among swine in Kazakhstan during 2018-2019 and the charac-
terization of their biological properties. Biological samples were collected from pigs of 2 to 5 months of age in
peasant livestock farms in East Kazakhstan, North Kazakhstan, Almaty, and Pavlodar regions. During the exe-
cution of the polymerase chain reaction for 662 collected samples, the genetic material of the influenza virus
was found in 3.17 % of cases, of which the influenza A/HINI virus RNA was detected in 1.08 % and that of
the A/H3N2 virus in 0.30 %. With performing virological studies of the obtained samples, three hemagglutinat-
ing agents were retrieved and indicated as influenza A viruses of the HIN1 and H3N2 subtypes. The isolated
strains of swine influenza A virus revealed similarities with each other in a number of characteristics (temper-
ature sensitivity of hemagglutinin, rates of adsorption and elution, sensitivity to nonspecific serum inhibitors),
but differed in infectious activity. The results achieved in the detection of virus genetic material in the poly-
merase chain reaction and the data of virological studies confirmed the circulation of influenza A/HIN1 and
A/H3N2 viruses among the swine population in different regions of Kazakhstan during 2018-2019. These
findings highlight the importance of continuous monitoring of swine influenza viruses for detection of possi-
bility of interspecies transmission of this infectious agent.
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Introduction

The influenza virus (IV) belongs to the Orthomyxoviridae family and is the major causative agent of
infectious diseases of respiratory tract of humans and animals. Today, it is common to classify influenza vi-
ruses into four types: A, B, C, D.

Influenza A virus (IAV) can infect epithelial cells of almost all species of birds and mammals including
humans [1]. Swine IV mainly affects the epithelium of the respiratory tract, causing cough, fever, somnolence,
and anorexia. [AV is one of the most widespread exciters of respiratory tract diseases in pigs throughout the
world [2]. The rate of IAVs infection in swine is high (up to 100 %); the disease is accompanied by low
lethality: only 1 % of infected animals die. However, reproductive disorders along with weight loss and exac-
erbation of secondary infections characteristic of swine influenza result in some serious problems in animals
and huge economic losses for the swine industry [3].

Currently, three influenza A subtypes are the most commonly circulating in swine: HIN1, H3N2, and
HIN2 [4]. The swine population plays a significant role in the IAVs’ evolution since they are a unique reservoir
for the re-assortment of multi-host infectious agents. The presence of cellular receptors for human, mamma-
lian, and avian IAVs in swine explains the possibility of their transmission from humans and birds to swine
and vice versa [5]. There is abundant evidence that all IV subtypes can persist in swine. The simultaneous
infection of an animal with viruses of various origins can lead to their re-assortment. The resulting IV re-
assorting strains may give rise to a new influenza pandemic. Such an example is presented by two influenza
pandemics of the XX century (IV A/H2N2 and A/H3N2), as well as the triple re-assorting HIN1pdm09, which
has overcome the interspecies barrier, rapidly spread among the population of all countries of the world [6].

In recent years, A/HIN1pdmO09 virus which caused the 2009-2010 influenza pandemic and subsequently
almost displaced the previously circulating seasonal A/HINI strains continues to circulate in Kazakhstan. At
the same time, the circulation of viruses with the antigenic formula A/H3N2 and two type B lines is going on
in parallel with IV A/HIN1pdmO09 [7].
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Human and swine Vs exhibit a number of common features which suggests their relationship and com-
mon origin [8]. The issue of interspecies transmission of human and swine IAV (HIN1) is an important factor
in the studies of the evolution, ecology, and epidemiology of the pathogen.

In the Republic of Kazakhstan, influenza epizootics among swine are a matter of great concern. In 1984,
as a result of virological examination of piglets with clinical signs of respiratory diseases in swine farms lo-
cated in East Kazakhstan, three IV A/HINI1 strains were isolated. The circulation of influenza A/HIN1 and
A/H3N2 viruses was revealed in 2014-2018 among pigs of different ages in peasant farms located in different
regions of the country [9, 10].

Determination of the biological and antigenic characteristics of circulating viruses makes it possible to
identify the key directions in variation, phylogenetic relationships of the strains that were observed earlier and
constantly appear in different countries and regions. The presence of mechanisms for antigenic variation in the
influenza virus can lead to a radical change in their biological properties [11-15].

To understand the origin and structure of pandemic Vs, predict and prevent epidemics and pandemics,
the surveillance of influenza infection among swine and the identification of new reassortant variants will
therefore never lose their relevance.

In this regard, the goal of this investigation is to obtain and describe swine IV among animal populations
in Kazakhstan during 2018-2019.

Experimental

Nasopharyngeal swabs from pigs were gathered in flasks with 2 mL of medium 199; 0.5 % bovine serum
albumin and a complex of antibiotic drugs (50,000 units/mL of penicillin; 50 pg/mL of streptomycin; 3,000
ug/mL of gentamicin; 5,000 units/mL of nystatin). The specimens were retained for a day at 4 °C and preserved
in liquid nitrogen (—196 °C).

RT-PCR was implemented on a Rotor-Gene Q 6Plex amplifier (QIAGEN, Germany) using RIBO-prep,
AmpliSens® Influenza virus A/B-FL, AmpliSens® Influenza virus A-type FL, and AmpliSens® Influenza
virus A/H1-swine-FL kits (Moscow).

9-11-day-old developing chicken embryos (CE) were used as a model for the isolation of hemagglutinat-
ing agents (HAA). To indicate the virus in the hemagglutination assay, a 0.75 % suspension of chicken and
human 0 (1) blood group erythrocytes was used.

New viruses were typed in the hemagglutination inhibition (HAI) assay and the neuraminidase inhibition
(NAI) assay according to the WHO recommendations with the panels of polyclonal serums [16].

The infectious activity of the strains was established in accordance with the generally accepted method
[17], their titer was manifested in 1gEID50/0.2 mL.

Antigenic surface glycoproteins were examined in the HAI assay according to the WHO recommenda-
tions [18] with rabbit immune serums.

The adsorbing properties of viruses were studied for 18 hours on formalized chicken erythrocytes with
constant stirring at 4 °C. The rate of elution from erythrocytes of the Kazakhstan swine IV strains was deter-
mined in buffered saline at 37 °C with a time interval of 30-240 min.

The sensitivity of hemagglutinin (HA) to the temperature factor was determined by the ability of viruses
to agglutinate erythrocytes after heating at 56 °C for 5, 10, 15, 30, and 60 min [19].

The spectrum of hemagglutinating activity of the strains was established in the hemagglutination assay
with 0.75 % suspensions of guinea pig, hen, ram, and human blood group 0 (1) red blood cells [20].

The responsiveness of strains to nonspecific inhibitors was recognized in the HI assay with guinea pig,
hen, and rabbit blood serums with native (without heating) and after heating (at 62 °C for 30 min and 100 °C
for 10 min).

Statistical processing of the results was implemented by obtaining the geometric mean of the data col-
lected in the thrice-repeated experiments and determining their standard deviations.

Results and Discussion

To carry out virological studies, in 2018-2019 biological samples were collected from 2—5-month-old
pigs in peasant livestock farms located in the Almaty, North Kazakhstan, East Kazakhstan, and Pavlodar re-
gions. A total of 662 nasopharyngeal swabs were obtained. The results of the primary investigation of naso-
pharyngeal samples for present of genetic material of IVs in RT-PCR assays are presented in Table 1.
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Table 1

Characterization and RT-PCR screening of biological samples collected from swine in 2018-2019

Number of The number of PCR-positive samples to
Place of collecting collected |Influenza virus| Influenza virus subtypes  |Influenza type A virus with
samples of type A A/HswIN1 A/H3N2 an unspecified subtype
Almaty region 97 7 3 2 2
Karaganda region 110 2 0 0 2
East Kazakhstan region 103 1 1 0 0
Pavlodar region 172 7 2 0 2
North-Kazakhstan region 180 4 1 0 3
Total 662 21 7 2 9

As shown in Table 1, while carrying out studies of samples in RT-PCR, the IV genetic material was
revealed in 21 one (3.17 % of the total amount of investigated samples). When subtyping IV-positive samples,
influenza A/Hsw1N1 virus RNA was detected in seven samples (1.08 %), while influenza A/H3N2 virus RNA
in two samples (0.30 %). The subtype could not be identified in nine biological samples (1.36 %).

Thus, the primary screening of nasopharyngeal swabs showed the circulation of influenza A/Hsw1N1
and A/H3N2 viruses among the swine population in Kazakhstan.

In the case of primary infection of CEs with samples collected from different regions of Kazakhstan in
2018-2019, three HAAs were identified (A/swine/Pavlodar/43/19, A/swine/Pavlodar/44/19, and A/swine/Al-
maty/45/19) with hemagglutination titers which varied in the range of 1:32—1:128.

The antigenic formula of the isolates was determined in the HAI and NAI assays and RT-PCR. Table 2
is presented the results of HA subtype identification in the HAI assay.

Table 2

Identification of hemagglutinin subtypes of swine influenza viruses in HAI assay in Kazakhstan 2019

Isolat
Diagnostic sera to reference strains Horrtli(zfl:(r)sgous swine/Pavlodar/ | swine/Pavlodar/ | swine/Almaty/
43/19 44/19 45/19
A/Michigan/45/2015 (HIN1) pdm 160 80 40 <20
A/USA/1976/31 (HIN1) 1280 160 80 <20
A/California/04/09 (HIN1) pdm 640 40 40 <20
A/New Jersey/8/76 (HIN1) 640 80 80 <20
A/Singapore/INFIMH-16-0019/2016 (H3N2) 160 <20 <20 40
A/Perth/16/09 (H3N2) 640 <20 <20 80
A/Panama/2007/99 (H3N2) 640 <20 <20 160
B/Colorado/06/2017 160 <20 <20 <20

Table 2 shows that the hemagglutinating activity of the A/swine/Pavlodar/43/19 and A/swine/Pavlo-
dar/44/19 isolates from 1/16 to 1/4 of the homologous titer (1:40—1:160) was inhibited by diagnostic serums
against reference viruses with antigenic formula A/HIN1. This made it possible to assignHAA from the Pav-
lodar region (43/19 and 44/19) to IAV with the H1 HAsubtype. Isolate A/swine/Almaty/45/19 reacted with
immune serums against reference variants with antigenic formula A/H3N2 in 1/8—1/4 of the homologous titer
(1:40-1:160), which identified it as IV with the H3HA subtype.

Identification of the neuraminidase subtype, carried out in the NAI assay, showed that the enzymatic
activity of isolates with the A/H1 HA subtype (A/swine/Pavlodar/43/19 and A/swine/Pavlodar/44/19) was in-
hibited by polyclonal diagnostic serum against A/HIN1 virus, while that with the A/H3 HA subtype
(A/swine/Almaty/45/19) by the serum against A/H3N?2 virus in the titers of 1:100.

RT-PCR studies confirmed the belonging of two strains isolated from biological samples collected in
Pavlodar (43/19 and 44/19) to IV A/HIN1 and that of the 45/19 strain isolated from samples obtained in
Almaty to influenza A/H3N2 virus.

According to the results of identification in the HAI and NAI assays and RT-PCR, the Pavlodar isolates:
43/19 and 44/19 were authenticated as influenza A/HIN1 viruses, the Almaty isolate 45/19 was allocated to
influenza A virus with antigenic formula H3N2.
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Isolates were cloned by the limiting dilution method on developing CE. As the results showed, the he-
magglutinating activity of strains (A/swine/Pavlodar/43/19, A/swine/Pavlodar/44/19, and A/swine/Al-
maty/45/19) was in the range of 1:512—1:1024.

In Table 3 the results of studies of the major biological properties (infectious activity, HA thermal sensi-
tivity, adsorption-elution) of the regional and reference IV strains are shown.

Table 3

Biological properties of swine influenza virus strain isolated in 2019 in comparison with reference viruses

Thermostability of Adsorption
Infectious activity hemagglutinin of influenza | Elution speed
Isolat . .
(1g EIDs0/0.2) Initial 60 min viruses on | at 37 °Cin h.
CE, %
A/swine/Pavlodar/43/19 (HIN1) 5.4 8.9+0.2* 9.8+0.4 90 1.0
A/swine/Pavlodar/44/19 (HIN1) 4.8 9.8+0.4 9.6+0.4 100 1.0
A/swine/Almaty/45/19 (H3N2) 3.8 9.7+0.2 9.6+0.2 90 0.5
A/swine/lowa/15/30 (HIN1) 8.7 9.7+0.6 6.3£0.6 100 1.0
A/swine/USA/1976/31 (HIN1) 8.0 8.7+0.6 6.6£0.6 90 0.5
A/California/04/09 (HIN1) pdm 6.0 8.7+0.6 6.6+0.6 100 1.0
A/Wisconsin/67/05 (H3N2) 6.8 7.7+0.4 6.3£0.4 90 1.0
Note — * the geometric mean logarithms to the base 2 for hemagglutinin inverse titers after heating at 56 °C are presented

Table 3 shows that the infectious activity of swine IV strains on EC ranged from 3.8 to 5.4 1g EIDs0/0.2 mL.
On this basis, the Kazakhstan isolates were slightly inferior to the reference strains, the infectivity of which
was 6.0—-8.7 Ig EIDs0/0.2 mL.

While studying the HA sensitivity of the Kazakhstan 2019 swine influenza viruses to heating at 56 °C, it
was found that, as the reference strains, they were classified as thermostable variants, since after heating for
60 min they retained the ability to agglutinate chicken erythrocytes in high titers.

All examined viruses had good adsorption and elution capacity in relation to chicken erythrocytes, since
the percentage of their adsorption on erythrocytes was 90—100 %, the elution process was completed after 30—
60 min of incubation at 37 °C.

While examining the spectrum of hemagglutinating activity with erythrocytes from humans with 0 (1)
blood group and various animal species, it was found that the Kazakhstan strains, as the reference variants,
actively agglutinated in high titers all types of erythrocytes taken in the experiment (Tab. 4).

Table 4
Hemagglutinating activity of isolates and reference strains
in relation to erythrocytes from humans and various animal species
Red blood cells
Isolat - - oy
hen guinea pig ram Human of group “0
A/swine/Pavlodar/43/19 (HIN1) 8.2+0.6 10.1+0.0 9.8+£0.0 10.8+0.6
A/swine/Pavlodar /44/19(HINI) 8.6+0.6 9.840.6 10.0+0.0 10.2+0.0
A/swine/Almaty/45/19 (H3N2) 8.8+0.6 11.0+0.6 10.2+1.0 10.1+0.0
A/swine/lowa/15/30(HIN1) 9.7+0.6 12.0+0.0 9.5£1.0 9.6£1.5
A/swine/USA/1976/31(HIN1) 8.7+0.6 11.0+0.0 8.2+1.0 9.3£1.0
A/California/04/09 (HIN1) pdm 8.710.6 9.310.6 6.610.0 8.0+0.0
A/Wisconsin/67/05 (H3N2) 7.7+0.6 8.6x1.0 9.8+0.6 9.5£1.5
Note — the geometric mean logarithms to the base 2 for hemagglutinin inverse titers are presented.

The sensitivity of isolated strains to serum inhibitors was determined in the HAI assay with the guinea
pig, chicken, and rabbit blood serums. The data are illustrated in Table 5.
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Table 5
Sensitivity of isolates and reference strains to nonspecific inhibitors of blood serums
Animal blood serum
Guinea pig hen rabbit

Isolat warmed | warmed warmed | warmed warmed | warmed
native up up native up up native up up

(62°C) |(100°C) (62°C) |(100°C) (62°C) |(100°C)
A/swine/Pavlodar/43/19 (HIN1) <20 40 80 <20 40 80 <20 20 40
A/swine/Pavlodar /44/19(HIN1) <20 20 80 <20 40 40 <20 40 80
A/swine/Almaty/45/19 (H3N2) <20 40 160 <20 80 160 <20 80 160
A/swine/lowa/15/30 <20 40 80 <20 <20 40 <20 80 160
A/swine/USA/1976/31 <20 80 80 <20 <20 40 <20 40 160
A/California/04/09 (HIN1) pdm <20 40 80 <20 <20 40 <20 80 80
A/Wisconsin/67/05 (H3N2) <20 40 160 <20 80 160 <20 80 160

Note — the reciprocals of specific anti-hemagglutinin titers are presented/

It is indicated in Table 5 that all strains were inhibitor-resistant. Their hemagglutinating activity was not
inhibited by native chicken, guinea pig, and rabbit serums. At the same time, the heating of blood serums
promoted an increase in their inhibitory activity. Titers increased in the HAI assay with serums heated at 62°C
and even more during boiling (1:20—1:160).

Thereby, influenza virus strains isolated from pigs nasal swabs of Pavlodar and Almaty regions in 2018—
2019 showed similarities with each other in terms of HA thermal sensitivity, adsorption and elution rates,
sensitivity to nonspecific serum inhibitors, but differenced in infectious activity.

Conclusions

Pigs as a mixing vessel play a major role in the interspecies adaptation and spread of IVs. In order to
reduce the likelihood and minimize the role of these animals as a source of the next pandemic causative agent,
a decisive role is therefore assigned to the continuous surveillance of influenza in the populations of these
animals. Obtaining the comprehensive picture of the infectious process of the influenza infection process will
make it possible to predict the epidemiological and epizootic situation; thus, to choose the correct strategy and
tactics for conducting preventive measures, identifying the unique biological properties of swine IV is an im-
portant component.
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H.C. Onrap6aesa, H.T. Cakraranos, T.U. I'ne6oga,
M.I'. [llamenona, H.I'. Kiineiieesa

2018-2019 xkbu1aapsl KazakeTanaa momka nonyJasiuscbIiHAA TapaJraH
TYMay BHPYChIH OKIIAYJiay sKdHe CHIIATTaAMAaChI

[Tomka TyMaysl ©Te XKYKIaIbl )KoHe oTKip nHdekums 6obmn caHanaasl. COHBIMEH KaTap, IIOMIKaNap axamaap
YILIIH BIKTMMaJ KayilTi TyMayJblH XaHa BUPYCTapbIHbIH Maiiqa O0MybIHBIH Kypassl Oona anaiapl. Makanana
2018-2019 >xwuimapel KazakcraHza mIomIKajgapAa TapalfaH TyMay BHPYCBIHBIH IITaMAApbIH OKIIayjay
HOTIDKENIEPl JKOHE OJapAblH OMONOTMSUIBIK KAaCHETTepiHIH CHIaTTaMachl KeNTipiareH. BHOIOrHsibIK
ceiHamanapasl xuHay LIsireic Kasakeran, Coarycrik Kasakcran, Anmarsl xaHe [1aBnonap 06bICTapbIHBIH
LIOIIKA 6CipyMeH aifHabICAaThIH IIapya KOXKaIbIKTAPBIHIAAFbI 2-5 allIbIK IIOMIKaNapra xyprizinai. JKunanran
662 yirigig moauMepas/ sl Ti30eKTi peakIsIchl Ke3iHIe TyMay BUPYCHIHBIH T'€HEeTHKAIBIK MaTtepuaist 3,17 %
JKaFaliaa anelkTanasl, oHbly iminge A/HIN1 tymay Bupycsiasie PHK 1,08 %, an A/H3N2 Bupycsiasie PHK
0,30 % anbikTanael. buocsiHamMara BHPYCOJOTHSUIBIK 3epTTeyiep Kyprizy kesinge A/HIN1 xone A/H3N2
TYMayBIHBIH BHPYCTaphl PEeTiHIE aHBIKTAIFaH YII reMarrIioTHHANWIaymsl areHT Ta0buinsl. [lomkansy A
TyMaybl BHPYCBHIHBIH OKIIAyJaHFaH IOTaMaapel Oipkatap Oenrinepi OoifbiHIIA (TeMarrjJlOTHHHHHIH
TEePMOCE3IMTANIBIFBI, AACOPONMS JKOHE OJIIIONUS JKBULAAMJBIFBI, KAaH CapBICYBIHBIH CHIIATTHI €Mec
TeXerimTepine ce3iMTanablk) Oip-OipiHe ykcac 6onasl, OipaK WHPEKIUSUIBIK OEJICEHALTITIMEH epeKIIeneH Il
IMomumepasapl Ti30eKTi peakIusAAaFsl BUPYCTHIK T€HETHKAIBIK MaTepHall JeTeKIUSIChIHBIH HOTIKENIEP] KoHe
BUPYCOJIOTHSIIBIK 3epTTeyiepiin nepekrepi 2018-2019 »xpuimapsl KazakcraHHBIH opTypii eHipiepiHzeri
momka nomyssinusiceiaia A/HINT sxone A/H3N2 Tymaybl BHPYCHIHBIH aifHAIBIMBIH pacTaiibl. AJIBIHFaH
MoJiMeTTep OChl MH(GEKIMSUIBIK areHTTiH TypapaiblK Oepily MYMKIHIITIH aHBIKTay YIIIH IIOIIKA TYMaybl
BUPYCBIH YHEMi OaKbUIay{bIH MaHBI3JbUTBIFBIH KOPCETE 1.

Kinm ce30ep: Bupyc, Tymay, TaMM, U30JIIT, aHTHTeH, TeMarTIIOTHHNH, IIO0IIKa, Ka3akcraH.
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H.C. Onrap6aesa, H.T. Cakraranos, T.U. I'ne6oga,
M.T'. lllamenosa, H.I'. Knusneena

N3oasiuus U XapakTepucTUKA BUPYCOB I'PUIINA, HUPKYJIHPOBABIINX
B nonyasuusax ceuHeil B Kazaxcrane B 2018-2019 rr.

I'punm cBuHEeH cuuTaeTcs BRICOKOKOHTarno3HOH 1 ocTpornpoTekarommeil nHdekueil. CBHHBM MOTYT CITy>KHTh
HHCTPYMEHTOM BO3HMKHOBEHUS HOBBIX IIOTEHIMAIBHO OIACHBIX [Vl YeJIOBEeKa BUPYCOB rpumnna. B crarse npu-
BE€ZICHBI pe3yJIbTaThl U30JIALUH IITAMMOB BUpYca IpUIINa, LIUPKYJIUpOBaBIINX y cBHHell B Ka3axcrane B 2018—
2019 rr., 1 XapaKTepUCTHKa UX OHoIOorMyeckux cBoiictB. CO0p OHOIOrNUecKuX Mpod MPOBOAWIN OT CBUHEH
2—-5-MecA4HOro Bo3pacTa B KPECThSHCKHMX XKMBOTHOBOAYECKUX Xo3siiicTBax Bocrouno-Kazaxcranckoi, Ce-
Bepo-Kazaxcranckoii, Anmmarnackoii u [1aBnomapckoit oGmacreit. B xoxe monmmepasHoit HEHON peakIuy re-
HETHYECKUH MaTepural BUpyca rpumnmna 0su1 ooHapyxeH B 3,17 % cmydaes, u3 kotopsix PHK Bupyca rpumma
A/HINI1 6511a obnapyxena B 1,08 %, a Bupyc A/H3N2 — B 0,30 %. IIpn npoBeaeHHN BUPYCOTOTHIECKUX
HccIefoBaHni OMonpoO BBIIENCHBI TPU TeMAITIIIOTHHUPYIONIUX areHTa, HACHTU(HUIPOBAHHBIE KaK BHPYCHI
rpunma A/HIN1 u A/H3N2. M3onupoBaHHbIEe IITAMMBI BUpYca TPHIa A CBUHEH 110 psily TPU3HAKOB (TEPMO-
YyBCTBUTEJILHOCTh '€MArrIIOTHHHHA, CKOPOCTh aJCOPOIMY U DJIIOLHHU, YyBCTBUTEIBHOCTh K Hecnenuduye-
CKMM MHTHOUTOpaM CHIBOPOTOK KPOBH) MPOSIBISUIN CXOJICTBO MY COOOMH, HO Pa3InyaiCh 10 HH(EKIMOH-
HOW aKTHMBHOCTH. Pe3ynbTaThl 1eTeKIUN BUPYCHOI'O T€HETHYECKOro MaTepHasa B MOJUMEpa3Hoi LenHoil pe-
aKIUK ¥ JaHHBIE BUPYCOJOTMYECKUX UCCIEIOBAaHUN MTOATBEpKIA0T LupKyanuo B 2018-2019 rr. B momyns-
I[UY CBHHEH B pa3MHYHBIX pernoHax Kasaxcrana supycos rpumma A/HIN1 u A/H3N2. [onydeHHbIe faHHBIE
MOAYEPKUBAIOT BYKHOCTB ITIOCTOSTHHOTO MOHHTOPUHTAa BUPYCOB TPHIINA CBHHEH JUIS BEISIBICHHS BO3MOKHOCTH
MEXBHIOBOH Mepeadn 3TOro NHQYEKIMOHHOTO areHTa.

Knouesvie cnosa: BUPYC, TPUIII, IITAMM, U30JIAT, aHTUT'CH, FTEMAarrJitOTUHUH, CBUHbA, Kazaxcran.
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