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OPTIMIZING CONDITIONS FOR CULTURING SUBTYPE HY
INFLUENZA VIRUSES TO UPDATE THE STRAIN COMPOSITION
OF A COMMERCIAL INACTIVATED EMULGATED VACCINE

Abstract. We have optimized conditions for culturing recombinant strains having similar antigenic and clade
characteristics to environmental subtype H7 influenza viruses. We will use the results of the research to update the
strain composition of existing commercial vaccines for subtype H7 avian influenza.
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Introduction. The global epizootic burden of the highly-pathogenic avian influenza (HPAI) remains
exremely high. According to literature, HPAI is mainly caused by subtype H5 and subtype H7, which lead
to epizootics [1,2]. Highly pathogenic variants of subtype H7 influenza A virus of different virulence have
beed identified in wild and domestic bird populations in virtually all European countries and a number of
places in Africa, Asia and Middle East [3,4].

One of the HPAI panzootic’s features since 2013 has been a wide diversity of circulating subtypes
(H5N1, H5N8, H5N6, H7N9, etc.) and a higher rate of morbidity in domestic birds as compared to wild
bird populations. Outbreaks with a variety of influenza virus subtypes have been reported by China, India,
South Korea, South Africa, North and South America and Russia [5-7].

The wide diversity and uneven distribution of various virus lines circulating in the environment
presents a significant obstacle to an effective choice of influenza vaccine [8,9]. Given the extreme danger
of the disease, many of the world’s major research centers have been focusing their efforts on developing
recombinant strains with antigenic and clade characteristics similar to those in environmental avian
influenza strains [10]. The quality of inactivated influenza vaccines is guaranteed in the world by the rules
of the national regulatory authorities of WHO. Service laboratories in different countries prepare
recombinant vaccine viruses that are distributed under WHO supervision among manufacturers to update
the strain composition of existing inactivated vaccines for subtype H7 avian influenza or to develop new
generation vaccines.

Kazakhstan is in need of developing a vaccine for the specific prevention of subtype H7 HPAI, since
this virus is circulating actively in Europe and Asia at present. Therefore, to enhance safety against
subtype H7 HPAI, Research Institute for Biological Safety Problems of the Ministry of Education and
Science of Kazakhstan (RIBSP) acquired recombinant influenza virus strains from the National Institute
for Biological Standards and Control, UK (NIBSC UK) in 2017. RIBSP conducted research to confirm
the consistency of the recombinant strains’ growth properties to their datasheet specifications and identify
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M3BecTwna HaynoHansHo Akagemumn Hayk Pecny6ankn KasaxcTaH

methods to obtain a viral mass with a maximal infectious activity for preparing a pilot batch of inactivated
emulgated vaccine for subtype H7 avian influenza.

The goal of this effort was to optimize conditions for cultivating recombinant subtype H7 avian
influenza strains at RIBSP.

M aterials and Methods.

Viruses

We used the following influenza virus strains:

-NIBRG-267 (H7N9) recombinant influenza virus strain;

-NIBRG-268 (H7N9) recombinant influenza virus strain.

Culturing

We cultivated recombinant influenza virus strains following the technical guidance document for a
previously developed inactivated emulgated Al vaccine and the strains’ datasheet specifications.

Determining Viruses’Infectious Activity

We determined the viruses’ infectious activity by titering them in embryonated chicken eggs
following the generally accepted method [11]. We calculated the titer using the Kerber-Ashmarin method
and expressed it in log10 EIDSYmI [12].

Determining Viruses’Hemagglutination Activity

We determined the viruses’ hemagglutination activity following the standard methodology of drop
hemagglutination assay (HA) using 1% rooster erythrocyte solution.

Statistics. In determining the average infectious and hemagglutinating activity of a sample, we
considered P<0.05 as significant. We determined the significance of difference between data by using
Graphpad Prism 6 (Graphpad Software Inc., CA, USA).

Outcomes. We cultured recombinant strains NIBRG-267 (H7N9) and NIBRG-268 in embryonated
chicken eggs in a laboratory setting per appropriate datasheet specifications. We inoculated eggs by a
0.2 ml dose of 104 and incubated them in standard conditions at 360C and relative humidity of air of
55+5% for 48 hours. We collected virus-containing allantoic fluid after cooling the inoculated embryos
and determined their infectious and hemagglution activity and their sterility. The research results are
presented in table 1.

Table 1- Results oftesting avian influenza recombinant strains’ consistency with their datasheet specifictations

Infectious activity,

Recombinant strain name Hemagglutination activity (log DEIDE) Sterility
NIBRG-267 (H7N9) 1:256 8.86+0.08 Sterile
NIBRG-268 (H7N9) 1:256 8.83+0.16 Sterile

Our tests showed that the viruses’ infectious and hemagglutionation activity corresponds to the
datasheet specifications. The virus-containing materials obtained had an infectious activity that was not
lower than 8.001g10 EID5Ycm3.

We aimed to obtain a viral mass with a higher infectious activity, therefore to optimize the viruses’
growth properties we used as incubation media chicken eggs from poultry farms in Kazkhstan that are
free from type-A avian influenza. We determined the rate of virus accumulation depending on the
embryos’ age, the infective dose and incubation temperature.

The recombinant strain datasheets did not provide the age of chicken embryos to be used; and we had
to determine the optimal embryo age at RIBSP. To do this, we conducted tests to determine the rate of
virus accumulation depending on the age of chicken embryos. In our tests, we used embryonated chicken
eggs 10, 11 and 12 days old. At the same time we conducted a trial to determine the effect of incubation
temperature on the accumulation of recombinant strains. We held the trial three times where we also
determined the hemagglutionation and infectious activity of the virus-containing material. The test results
are provided in figure 1 and table 2 below.
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Figure 1- Growth characteristics of recombinant strains in eggs (a, b). The viruses were inoculated into eggs
and grown at 340C+0.5 - 370C+ 0.5. Infectious titers were measured as EID3YmI (50% egg infectious dose per milliliter)

Table 2 - Infectious and hemmaglutination activity of influenza virus recombinant strains

NIBRG-267 (K7N9)

(34°C) + 0.5 (35°C) + 05 36°C+05 37°C+05
Age of . Virus titer . Virus titer . Virus titer . Virus titer
embryos i:'ﬁ; in log10 i:'ﬁ; in log10 i:'ﬁ; in log10 i:'ﬁ; in log10
EID50/0.2 ml EID50/0.2 ml EID50/0.2 ml EID50/0.2 ml
10 days 1:64 7.23+0.24 1:512 8.83 + 0.06 1:256 8.54 + 0.22 1:128 8.00 + 0.07
11 days 1:64 7.33£0.16 1:256 7.91 £0.33 1:128 8.51 + 0.15 1:64 8.20 £ 0.07

12 days 1:128 7.66+ 0.08 1:256 7.83£0.22 1128  7.87+0.15 1:128 7.85 £0.15
NIBRG-268 (K7N9)

(34°C) + 0.5 (35°C) + 05 36 °C+05 37°C+05
Age of . Virus titer . Virus titer . Virus titer . Virus titer
embryos Titer in log10 Titer in log10 Titer in log10 Titer in log10
in HA in HA in HA in HA
EID50/0.2 ml EID50/0.2 ml EID50/0.2 ml EID50/0.2 ml
10 days 1:64 7.58+ 0.30 1:512 8.90 + 0.06 1:256 8.41 +0.22 1:256 8.20 + 0.07
11 days 1:64 7.41+ 0.22 1:512 8.78 £ 0.15 1:128 8.28 +0.15 1:128 8.11 + 0.07
12 days 1:64 7.50+ 0.14 1:256 7.78 £ 0.07 1:256 7.50 +0.15 1:64 7.80 +0.15

Data from figure 1 and table 2 shows that the various incubation temperatures selected did not have
any notable effect on the viruses’ accumulation rate or the recombinant strains’ infective activity. We
observed virtually no death of infected embryos during incubation. The higher virus accumulation rates
occurred at the incubation temperature of 350C+0.5 in 10-day old embryos. As a result, we chose the
incubation temperature of 350C+0.5 because NIBRG-267 (H7N9) had a high hemagglutination activity of
1:512 and an infectious activity of 8.83 + 0.06 log!0 EID5Y0.2 ml at this incubation temperature. The
hemagglutination activity of NIBRG-268 (H7N9) at 350C+0.5 totaled 1:512 while its infectious activity
was at 8.90+0.06 logiOEID5Y0.2 ml.

Further, we conducted tests to identify the optimal time for incubating inoculated chicken embryos.
In these tests, we incubated infected embryos for 48 and 72 hours. The incubated embryos produced
virus-containing materials with the same hemagglutination activity (1:128). Therefore, for further tests we
chose the incubation time of 48 hours and incubation temperature of 350C+0.5.

The consequent tests aimed to determine the rate of virus accumulation depending on the infective
dose. The tests relied on the growth conditions that we had identified as optimal: the temperature of
350C+0.5, relative air humidity of 55 + 5%, and age of embryontated chicken eggs of 10 days. We
inoculated embryos via the allantoic cavity with the doses of 100, 1000, 10000, 50000 and 100000 EID%
(figure 2).
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Figure 2 - The accumulation rate of influenza viruses depeding on the infective dose (c)

Based on the test results, we determined that the optimal infective dose for recombinant strains
NIBRG-267 (H7N9) and NIBRG-268 (H7N9) was 100000 EID50; this dose produces a highly active
virus-containing material necessary for making semi-finished vaccine products.

Discussion and Conclusion. The recurrent outbreaks of subtype H7 influenza virus with a pandemic
potential have led to renewed research to develop similar type HPAI vaccines or update the strain
composition of existing commercial inactivated vaccines.

Data on culturing influenza virus recombinant strains NIBRG-267 (H7N9) and NIBRG-268 (H7N9)
presented herein indicates that they can be used in developing subtype H7 highly-pathogenic avian
influenza vaccines. The results of this research will serve as a basis for developing a new inactivated
emulgated vaccine following the process previously used by RIBSP to design its commercial vaccine.

We applied the limiting dilution method to re-fresh NIBRG-267 (H7N9) and NIBRG-268 (H7N9)
recombinant strains and prepared their stock and inoculation solutions that fully met quality and usability
standards.

We identified the following optimal conditions for growing NIBRG-267 (H7N9) and NIBRG-268
(H7N9) recombinant strains in embryonated chicken eggs: the infective dose 1000-10000 EIDS0; the
embryo age 10 days; the incubation temperature 350C; and incubation time 48 hours.

A. C. HypneiicoBal, X. K. *bigbip6aeBl K. K. TabbiHOB2, A. BangoBcka3,
E. M. "oxamkynoBl 1. A. NukapbekoBl A. Maiinbi6aeBal K. K. [I>xeke6ekoBl,
P. T. A6utaeBl H. H. AcaHxaHoBal M. M. "aceHoBl b. M. Xaipynnuul

PPMK «Buonorusnsik Kaywiizgak npo6nemanapbiHbiH TblIbIMU-3epTTeY UHCTUTYTbi» KP BFM F ~
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ZKa3zaK "NTTbIK arpapnbik yHusepcutet Anmatbl, KasakcTaH;
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KOMMEPUUWANBW, MHAKTWUBTEN1MN SMY/NIbAEHITEH BAKUWHAHDbLL,
WTAMAbIL K[¥PAMbBIH XXAUAPTY MAKCATBIHAA LI¥C T¥MAYbI
BUPYCbIHbIL, H7 CYBTWMIH 0C1PY XATAANbIH OUTANNAHALIPY

AHHOTauuMsa. Makanaga Kasipri TaHAa Taburatta aiiHanbiMga >XYpreH T~AMayAblH >kabaiibl LITaMblHa
aHTUTEHAIK >X3He KNalNgTbIK KacueTTepi arblHaH >XKakblH TAMayAblH H7 cy6TuniHe Kapcbl PEKOMGUHAHTTHI
WTaMblH ecipy argaiibl OHTaliNaHAbIpbingbl. ANbIHTAH 3epTTey HaTuxKenepi K¥c T MayblHHbIH H7 cy6TuniHe
Kapcbl KOMMEPLUMSbIK WHAKTUBTENTeH 3MY/bJeHreH BaKLUMHaHbIH LWITaMAblK K¥paMblH )XaHanay MakcaTblHAa
KON AaHbINMaK.
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NIBRG-267 (H7N9) >3He NIBRG-268 peKOMOWHaHTTbI wWTaMAapbl KyXaTTblK [epeKTepre C3ikec TayblK
ambpuoHgapblHaa ecipingi. 3mbpuoHgapra 104 posaga 0,2 MA Kenemfe BUPYC XKYKTbIPbIIbIN, CTaHAApTThI
xargaiga 360C TemnepaTypafia >X3He ayaHblH 55+5% canbicTbipManbl biArangbinbirbiHga 48 carat 60iibl
MHKybaumanaHabl. 3epTTey HITUXeCiHAe BUPYCTapAblH WHMEKUMANBIK, TFeMarrfioTUHUHAIK 6GenceHL nHL,
KepceTKilLUTepi KyXaTTblK [epeKkTepre Caiikec KeneTwW aHbiKTandbl. AnblHFaH BUpYyCbl 6ap MaTepuangapfbliH
nHekyuanbik 6encerginiri 8,001g10 9 A5 cm3TeMeH eMec KepceTLLWKe ne 60[bl.

Kyc TymayblHbIH A TuniHeH Ta3a KasaxcTaH Pecny6nnKacbiHbIH KYC Liapyallbl/iblKTapblHaH anblHIaH TayblK
aM6pMoHAapbIHAAapbIHAA BUPYCThI ecipy YLWiH cy6CcTpaT peTwae naganaHbin, UHGeKLMANbIK 6enceHginiri xxorapbl
BMPYCTbIK MaccaHbl any MakcatbiHAa 613 BUpyCTapAblH ecipy KacueTTepLl OHTainaHAbIpablK.

Tymay BUPYCbIHbIH H7 peKOMOWHAHTTLI WTaMAapblHbIH LWeCne KyXaTblHAa TayblK 3MO6PUOHLAPbIHbIH XKachl
KepcennmereHgxteH BKpP3W xargaiibiHga smM6puoHAapAblH OHTalIbl XKacblH aHbiKTay KaxeT 60ngbl. Ocbl
makcatTa 10, 11, 12 KYHAIK TayblK aMOpnoHAapbl KongaHbinabl. PEKOMOUHAHTTLI WTamaapablH ecYiHe MHKybauus-
nay TemnepaTypacbiHbIH 3ceplue 6Ip Me3ringe aHbIKTanbl.

TaHpganbiraH apTYpni TeMnepatypanblK pexxnmaep TyMay BUPYCbIHbIH PEKOMOWHAHTTbI WTaMapbiHbIH ecYiHe
X3He WHGeKunanbik 6enceHfwinHe aiTapnbikTail acep etnefi. WHkyb6auumsnay 6apbiCbiHAa XXYKTbIpbIAraH
aMmbpuoHfapabiH eniMmi 60nraH XoK. BupyctapfblH XWHaNYbIHbIH HErypabiM orapbl KepceTkiwTepi 10 KYHAiK
am6puoHpgapasbl 35 + 0,50C nHkybaymanay TemnepatypacbiHfa 6aikangbl. HaTmxeaHnge, Gi3 35+0,50C nHkybayns-
nay TemnepatypacbiH TaHfan angblk, ceb6ebi ocbl TemnepaTypanbiK pexumae pekombuHaHTThl wtam NIBRG-267
(H7N9) wuHpekuunanblk 6enceHginiri 8,83+0,06l0gIEID500.2mL  Ke3iHge, 1:512 xorapbl reMarrnoTUHUHOX
6enceHfinikTi Kepcetri. PekOMO6WHaHTTbl wWTaMHbiH NIBRG-268 (H7N9) remarrnioTuHUHAIK 6GenceHawn
35+0,50C mnHKyb6auumanay temnepaTypacbiHaa 1:512, an uHekuuanoik 6enceHginiri 8,90+0,06 loglEID5Y0.2mL
6ongpbl.

Jpi Kapail, BMpYC >KYKTbIpraH 3mM6puoHfapAbl WHKybauuanayfablH OHTalinbl Mep3iMiH aHblkTay YLUiH
3epTTeynep XYprisingi. Bupyc XyKTbipblaraH ambpuoHAap WHKyb6auusnayra 48 >aHe 72 caratka Koibligpl.
VIHKyb6aumusanay HITUXeCiHAe remMarrnioTUHUHAIK 6enceHginiri 6ipgein (1:128) supycbl 6ap maTepuangap anbliHAbI.
CoHAbIKTAH ofaH api 3epTTeynep Xypn3y YuwidH Tymay BupycbiH 35 + 0,5 0C TemnepaTypaga 48 carat
MHKyb6aunanay yakblTbl nainganaHbligbl.

Apbl Kapai BUPYCTbl XYKTbIpY fo03acbiHa 6aiinaHbiCTbl ecy feHreili aHbikTangbl. 3epTreynep Sis TaHgaraH
ecipy napameTp/iepiH KongaHa oTblpbin XYprisingi: 35+0,50C TemnepaTypa, ayaHblH CanblCTbIPpMasbl bIATanblbirbl
55 = 5%, TayblK am6puoHgapbl xacbl 10 KyHAW. IMOpMOHAApPAbIH annaHTOUCTbIK KybicbiHa 100, 1000, 10000,
50000 >k3aHe 100000 SV A0 po3anapbiHAa XYKTbIPbIIAbI.

AnblHraH manimetTepre CYVeHe OTbIpbIN, PEKOMGUHAHTTLI WTaMAapAbl OHTafbl XyKTbipy go3ackl 100000
30,50, 6yn BaKUMHHAHbIH XapTbifai WnW3aTblH any YLWiH KaxeTri, )xorapbl 6enceHfi BUpYCTbIK MaTepuangapasl
XuHayra MYMKiHAiK 6epear

TYWiH cesgep: Tymay BUPYCbl, PEKOMBUHAHTTHI LITaM, BUPYC ecipy, BaKLWHa.
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ONTUMNIAUNA YCNOBUA KYNTBTUBWPOBAHWNA BUPYCOB TPUMMA
CYBTUNMA H7 ANA AKTYANNSAUNN ULTAMMOBOIO COCTABA
KOMMEPYECKOW MHAKTUBUPOBAHHOW 3MYNbrMPOBAHHOW BAKLVNHDbI

AHHOTauusa. ONTUMU3NMPOBaHbl YCNOBUS KY/bTUBMPOBAHWA PEKOMOUHAHTHbLIX LWITaMMOB, 6AM3KMX MO
@HTUTEHHbIM U KNaliAoBbIM MPU3HAKaM K LMPKYIUPYOLWKUM B NPMpode AUKUM WTaMmam BUPYCOB rpunna cy6tuna
H7. MonyyeHHble pe3ynbTaTbl 6yAyT MCNOMb30BaHbl NpM aKTyanusauuu WTaMMOBOrO COCTaBa CYLLECTBYHLLMX
KOMMepYeCKUX BakLWH NPOTMB rpunna ntuy, cy6tuna H7.

CornacHo nacnopTHbIM AaHHbIM B YCN0BUAX NabopaTopnn peKoMOUHaHTHble wtaMMbl NIBRG-267 (H7Ne) n
NIBRG-268 6binn BblpalleHbl B KYPUHbIX 3MOpMOHaxX. OMOPMOHBI BbINN UHGMLKMPOBaHbI Bupycamu B fo3e 104 B
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o6beme 0,2 M U MHKYOMPOBaHbl B CTaHAAPTHbIX YCN0BUAX Npu Temnepatype 360C U OTHOCUTENIbHON BAaXHOCTU
Bo3gyxa 551+5% Ha npoTskeHun 48 uacoB. B pesynbTaTe MCCNefOBaHWI yYCTAHOBMEHO, UYTO MO MOKasaTenu
MH(EKLMOHHOW, remMmarrioTUHMPYOLLeli aKTMBHOCTY BUPYCOB COOTBETCTBYIOT MAcMOPTHbIM AaHHbIM. [ofyYeHHble
BUpYyccofepXalliue mMatepranbl UMenn UHMEKLMOHHYIO aKTUBHOCTL He HuKe 8,001g10 3V A50/cm3 .

C Uuenbl0 MOMy4YeHUs BUPYCHOW MacCbl C 60nee BbICOKOW WH(EKLWUOHHON aKTUBHOCTbIO B YC/OBUAX
MCNoNb30BaHMA B Ka4ecTBe cybecTpaTa 415 BblpalMBaHNA KYPUHbIX 3MOPUOHOB M3 61arononyyHbIX No rpunny Nuy,
TMna A NTULEBOAYECKMX XO038/CTB Pecny6nnkm Kas3axcTaH, HaMyW ONTUMW3MPOBaHbl Ky/bTypalbHble CBOMCTBA
BUPYCOB.

B conpoBoAMTENbHOM [OKYMEHTe peKOMO6WHaHTHbIX wWTamMMoB H7 Bupyca rpunna He ykasaH Bo3pacT
KYPUHbIX 3MOPUOHOB 1 HEOBXOAMMO ObII0 OMNPeAenUTb ONTUMaNbHbIA BO3pacT aMOPUOHOB B ycnoBusax MNMbB.
[Lns aToin uenm 6binM ncnonb3oBaHbl PK3 10, 11, 12 cyT. Bo3pacToB. O4HOBPEMEHHO OMNPEAENeHO BANSHUE TeMe -
paTypbl MHKY6MPOBaHUS Ha HAKONMBAEMOCTb PEKOMOUHAHTHbIX LUTAMMOB.

BbibpaHHble TeMNepaTypHble PeXUMbl UHKYOMPOBaHUS He 0Ka3blBatOT 3aMETHOr0 B/IMSIHUA Ha HAKOMISAeMOCTb
BMPYCOB U MH(EKLMOHHYIO aKTUBHOCTb PEKOMOMHAHTHBIX LUTAMMOB BUpYCa rpunna, BblpallleHHbIX Npu pasfinyHbIX
TemnepaTypHbIX pexumax. 'mbenb WHOULMPOBaHHbLIX 3MOPUOHOB B Mpouecce WHKYBUPOBaHWUSA MNPaKTUYECKM
OTCYTCTBYeT. bonee BbICOKME MOKas3aTenM HaKOMASeMOCTW BUPYCOB OTMeYaeTca Npu Temnepatype UHKy6rpoBaHus
350C+0,5 Ha 10 cyTouHbIX ambpunoHax. B pe3ynbTate Hamu 66110 BbibpaHo 350C+0,5 TemnepaTypbl MHKY6UpPOBaHUSA
MOCKO/bKY NMpy JaHHOM TeMMepPaTypHOM PeXnMe PeKOMOMHaHTHBbIN wTamm NIBRG-267 (H7N9) nokasan BbICOKYH
remarr/iloTUHUpYtoLled akTMBHOCTU 1:512 npu UHMEKUMOHHOWK akTMBHOCTM 8,83+0,06logXEID5Y0.2mL. lemar-
rMIOTUHUPYIOLLAasA aKTUBHOCTb peKOMOUHaHTHOro wramma NIBRG-268 (H7N9) npu 350C+0,5 coctaBuno 1:512, a
NH(eKLMOHHasA akTuBHOCTb 8,90+0,06 logIEIDSY0.2mL.

[anee Obinn  nposefeHbl UCCNefOBaHWA MO  OMpPefeneHNt0  ONTUMalbHbIX CPOKOB WMHKYOMpPOBaHUSA
NHAULMPOBAHHBIX 3MOPUOHOB. 3apaXkeHHble IMOPUOHbI OblI/IN 3a/10XKEHbI AN UHKYBUPOBaHUS Ha NPOTSXeHUN 48 1
72 uacoB. B pesynbTaTe WHKy6MpOBaHUA MOMy4YeHbl BMPYCCOAEpXaline maTtepuanbl C OAMHAKOBOW remarrmo-
TUHUPYIOLLel aKTUBHOCTbIO (1:128). Mo3ToMy Ans Aa/bHeLero nccnefoBaHns UCNO/b30BaHbl CPOKU MHKYOMpPOBa-
HUS BMPYCOB rpunna B TedeHue 48 yacos npu 350C+0,5.

OnpejeneH ypoBeHb HaKOM/IEHUS BUpYCa B 3aBUCMMOCTM OT 3apaatoLlelt fo3bl. ViccneaoBaHWs NPOBOAMAM C
1CNo/Nb30BaHWEM BblOPaHHbIX HaMW MapaMeTpoB Ky/bTUBMPOBaHUA: Temnepatypa 350C+0,5, 0THOCUTE/bHAS BNaX-
HOCTb BO3ayxa 555 %, Bo3pacT PK3 10 cyTok. OMOpMOHbLI 3apaxkain B aniaHTOMCHYI NonocTb B go3ax 100, 1000,
10000, 50000 » 100000 SN A%

Vcxops U3 MonyYeHHbIX aHHbIX ONTUMa/bHOM 3apacatoLLeld L0301 AN peKOMOMHAHTHBIX LUTaMMOB SIBMISIETCA
100000 AN A50, nosBonsoLLas HapaboTaTb BbICOKOAKTUBHbBIA BUPYCCOAepXallnii matepuan, Heo6Xxoaumon ans
Noay4YeHNs BakLMHHOIo nonydabpukara.

KntouyeBble cnoBa: BUPYC rpunna, PEKOMOWMHAHTHbIV LWITaMM, Ky/bTUBUPOBaHUWE, BaKLUHA.
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