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AHHOTALUSA

[Moxnepxkanue mraMMoB B pabo4yeM COCTOSIHWUH, COXPAaHEHUE WX IICHHBIX CBOMCTB SIBJISIOTCS
BaKHBIMHU YCJIIOBUSMH MPAKTUYCCKU JIF000H pabOThl ¢ MUKPOOPraHU3MaMH — OT IEPBUYHOTO U3yUEHUS JI0
WCTIOJB30BaHMsI WX B TMPOU3BOJCTBE DPA3NWYHBIX OHWOMNpenaparoB. B cBs3m ¢ 3TUM B JaHHOW CTaThe
MIPEJICTABICHBl PE3yNIbTAaThl HCCIEIOBAHMUS ITI0 OCBEKEHHIO IITaMMa, BO3OYAMTENS OJHOTO M3 TaKHX
MH(EKIMOHHBIX 3a00NeBaHni, Kak maparpummna-3 kpymnHoro poratoro ckora (I1I'-3 KPC) B kynbeType
kieToK IIT u u3yyeHue MaTOreHHBIX CBOMCTB IITAMMA HA €CTECTBEHHO BOCIPUUMYHMBBIX KUBOTHBIX. B
pe3yibTaTe OCBEKEHHUS BUpyca B KyIbType KIETOK HHQEKIHMOHHAs aKTUBHOCTh OOpPa3llOB ITaMMa
cocraBmwia B mpepenax ot 6,87+0,17 go 7,33+0,14 lg TUHso/mn. [lpu u3ydeHHH NaTOrC€HHOCTH
OCBEXKEHHOTO IITaMMa Ha JKUBOTHBIX YCTAHOBJICHO, YTO Y TEJIAT, 3apaKEHHBIX OCBEIKEHHBIM BUPYCOM, C 3-
X 110 9-€ CyTKHY HaOMI0JaIiCh KIITMHIYecKue mpu3Haku xapakrepasie st I11-3 KPC, Takue kak moBEITIICHIE
TeMIiepaTypsl Tena 1o +41,2°C, noteps anmneruTa, a Tak:Ke UCTEUCHUE U3 Hoca U r1a3. Bupyconoruueckue
U CEpOJIOTUYECKHE WCCIICNOBAaHUS HAa3aJbHBIX CMBIBOB WM CHIBOPOTOK KPOBH, OTOOPAaHHBIX Y TEJIST,
MOTBEPIKAAJIM HATMYWE BUpYca U GOPMHUPOBAHKE K HEMY BUPYCHEHTPAIN3UPYIOIINX aHTUTEI B TUTPaX OT
1:64 o 1:256. [ocne npoBeieHHBIX pabOT BUPYCHYIO CYCIIEH3HUIO IITaMMa JTHO(UITU3UPOBAITH, TIPOBEPSLITH
Ha CTEPWIBHOCTh U OMOJIOTHYECKYI0 aKTHBHOCTb ISl JATbHEHIIIET0 XpPAaHSHHSI U UCCIICIOBAHUS.

Kuarwuessblie ciaoBa: Bupyc [1I-3 KPC, ocBexxeHne mramMMa, KIMHUYSCKHAE MPU3HAKH, 3alTUTHASL
cpena, THOGUIM3UPOBAHHBIC aMITYJIbI.

Bupycsl maparpurmna-3 npeactasisitoT codoit onnouenoueunsie PHK-Bupycer ¢ 06010ukoi,
KOTOpPBIC OTHOCATCS K ceMeiicTBy Paramyxoviridae, moacemeiictsy Orthoparamyxovirinae, poay
Respirovirus, Buay Bovine respirovirus-3 [1,2]. Bo30oyaurenb qaHHO# 00JE3HH COCTOMT M3 CEMHU
OCJIKOB M UMEET I'€HOM C OTPHIATEIIbHON MOJIIPHOCTHIO, cocTosmuid u3 15 000 HykiIeoTH10B B
many [3]. JanHoe 3a0ojieBaHME PAcCHpOCTPAHEHO BO MHOTUX CTpaHaX, BO3OYIUTENH €ro
MpEACTaBIsIET COOOW BUPYCHI C JIMMMHIHOW OOOJIOYKOM CO CHUKYJaMU TIUKOIPOTCHHOB,
oOnajaromue TreMOArTIIOTUHUPYIOMIEH M TI'eMOJUTHYECKOH akTuBHOCTHIO [9]. Bupych
naparpuIina-3 CBSA3BIBAIOTCS W PEIUVIMIUPYIOTCS B PECHUTYATHIX SIUTEIUAIBHBIX KIIETKax
BEPXHUX W HW)KHUX JIbIXaTEJbHBIX NMyTEH W CBA3AaHBI C IIUPOKUM CHEKTPOM 3a00JieBaHU, a
cTerneHb WH(EKIUH KOpPpeIupyeT ¢ MopakeHHBIM MecToM [4-7]. Ilopoii pecrnmpaTtopHbie
NPOSIBJIICHUS] BKIIIOYAIOT allHO?, OpaguKapauio, MapoTHT, PECIUPATOPHBINA AUCTPECC-CUHAPOM U
PEeIKO AMCCEMUHUPOBAHHYIO MH(pEKIHIO [§].

Bupyc I1I'-3 KPC BbI3BIBaET cepbe3HbIe peCIUPATOPHBIC HHPEKIMH Y KOTIBITHBIX U MOYKET
BbI3bIBaTh 3a00JieBaHUE OTHAEIBHO WJIM B COYETAHMM C JAPYTUMHU [ATOT€HAaMH, B OCHOBHOM
BUpycaMmH, OakTepusiMu U MukoruiazmMami [ 10]. Cuuraercs, uro anturena k [11'-3 KPC BoisiBiieHbI
noutd y 80% MOJOYHOTO M MSCHOTO CKOTa, YTO MOXET JAEMOHCTPHUPOBATh IIMPOKOE
pacnpocTpaHneHue Bupyca [11].

Bupyc II'-3 KPC 6511 BrepBoie uneHtuduuupoBad B Coeaunennsix lltarax Amepuku B
1959 rony, xorma BUpYC OBLT BBIJICICH W3 HOCOBBIX MA3KOB TENSAT C TAKUMH CHMIITOMaMH, KaK
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OTCYTCTBHME aIllIE€TUTa, Kallleldb, BBIACIECHUS U3 HOCA, APYIME€ PECIMPATOPHBIE IPU3HAKH,
nuxopazka, cie3oreueHue U KOHBIOHKTUBUT [12]. Xots I1I'-3 KPC o06kruHO 0OHapyXHUBaeTCs y
KPYITHOT'O POTaToro CKOTa, COOOIIATIOCh O CIy4asX 3apa’keHHs] MEJKHX >KBAaYHBIX KMBOTHBIX,
OyitBOJIOB, SIKOB, BEpOIIIOIOBBIX, JIOIIACH, CBHHEH, cobak M 00e3bsH, a Takke Jrozaei [13-17].
3a007eBaeMOCTh M CMEPTHOCTh MOTYT OBITH BBIIIE B CHOy4yasX KOMH(EKIHMU C APYrHUMHU
MaTOTeHaMH, TIOCKOJIbKY Ba)KHOW pOJIBIO PECUpaTOpHBIX BUPYCHBIX Bo3Oyautenein KPC
sBigercs ummyHocynpeccus [18,19]. I1I'-3 KPC B ocHoBHOM nopakaetr KPC B Bo3pacTe oT 1ByX
0 IIECTH MECSIEeB, BEpPOSITHO, M3-32 CHIDKEHHUS IAaCCUBHOTO MATEPUHCKOTO HMMMYHHTETa
KHBOTHOTO, XOTsI OBIJIO 3apETUCTPUPOBAHO HECKOJBKO BCIBIILIEK Yy 00Jiee MOJOABIX KHUBOTHBIX
[20]. Bonee Toro, TOMOTHUTENBHBIE CTPECCHI, BEI3BaHHBIE 00JIee CYpPOBBIM KIIMMATOM BO MHOTHX
CTpaHax, HapsAy C YBIMUYEHHUEM 3aTpaT Ha JICYEHUE, HU3KMMHM I10Ka3aTeasiIMU POCTa TOJIOB U
CHI)KEHMEM CTOMMOCTH TYII HAHOCST 3HAYUTENbHBI SKOHOMHUYECKUN yIIepOd MOJIOYHBIM U
MSICHBIM (pepMaM , COCTABIISIOUIMM MpUMEpHO 1 Musumap posapos B rox [21].

B xomnekunn mukpoopranusmoB PI'TT HUUIIBb M3 PK xpansTcsa u noanepKuBaroTCA
BO30yAMTENN psina HMHQPEKIHA, HUCHOoNb3yeMble s pPa3paboTKH NPOPHUIAKTHUECKUX U
JTUArHOCTHUYECKUX CPEACTB MPOTHUB OMACHBIX MH(MEKIH ¢ 11eNibi0 00ecredYeHn OHOI0TrHYecKon
O6e3omacHocTH Ha Tepputopuu PecmyOmukm  Kaszaxcran. DT My3eliHble  IITaMMBbl
MUKpPOOPTaHU3MOB MEPUOAMYECKH IOABEPraroTcsl IMPOBEPKE OCTATOYHOW OMOJOTHYECKON
aKTUBHOCTH, a TaKXXe II0 HEOOXOAMMOCTH OCBEXKAIOTCS Ha UYBCTBUTENBHBIX CHCTEMax
KYJIbTUBHPOBAHUS.

B 31Ol CBA3M LENBI0O HAIIUX MCCIENOBAHMM SABIIETCA IIPOBEPKA OCTAaTOYHOMN
OMOJIOTMYECKOM aKTUBHOCTH M COXpaHEHHE MATOTCHHBIX CBOMCTB 00pa3moB mramma Bupyca I1I'-
3 KPC 3a nepuop XxpaHeHUs B yCIOBUSAX KOJUIEKIUH.

Martepuajabl 1 METObI HCCJIEIOBAHNS

1.1. Bupyc u kieTo4yHas KyJIbTypa

Jlnist mpoBeieHUs UCCIIeI0OBAaHMM ObLTH MCIIONB30BaHbl 2 o0pasna mramma «bermopycckuii»
Bupyca I1I'-3 KPC, xpansmuecs B ycnoBusix kosuiekiuu B Teaenune 30 u 20 get (1993 r. u 2003
. U3roToBieHus). McnpiTyembpie 00pa3iibl mTaMMa BUPYCa XPAHIIUCH B THOPIIM3HPOBAHHOM
COCTOSTHMM MOJ1 BAKYyMOM C 3aIlIMTHON MHUTATEIbHOU Cpeqioi, cocTosme u3 5 % nentona u 3 %
caxapo3bl. IS WX OCBEXEHHMS U ONpEeACTCHHS MX OHUOJIIOTMYECKON aKTUBHOCTH, COTJIACHO
MacHOPTHBIM JIaHHBIM, OblJIa KUCIIOJIb30BaHA MEPBUYHO TPUIICUMHU3UPOBAHHAS KYJIbTypa KIIETOK
noukn TteneHka (IIT). Knerounas kynbTypa BblpameHa B nurarenbHod cpene DMEM ¢
conepxkanueM 10 % detanpHOlt cbiBopoTkH KpoBu KPC. Ompenenenue ux oOcTaTOYHOU
OMOJOTUYECKON aKTUBHOCTH MPOBOIMIIN COTIIACHO MeToAuKe [22].

1.2. OcBexxenue natorennoro Bupyca [1I'-3 KPC

Jlnist ocBe)KEHUS UCCleyeMoro Bupyca o0pasisl mraMma «benopycckuii» HapaboTanu mo
obmenpunaTonn meroauke [16, 23] B kynbType kierok IIT. Jlnsa onpenenenust 6Grnoaorudeckon
AaKTHBHOCTH TIOJIy4CHHBIX BHpyccoaepxkammx cycrnensuii (BCC) mpurotoBwin pasBeaeHUs
HaunHas ¢ 107 10 10® B 3-nmoBTOpHOCTX ¥ pazmIy B 96-TyHOUHBIE KY/IBTYpaTbHBIC IUIAHIICTHI
C MOHOCJIOEM KYJbTYyphI KieTok I1T.

1.3. O1bBITEI Ha EJIEBBIX KUBOTHBIX

JIJis OLIEHKHM TATOTEHHBIX CBOWMCTB IITAMMa HAMH OBUTH TIPOBEJCHBI OMBITHI HA LEICBBIX
JKUBOTHBIX B CIEHHUAIBHBIX IOMEIICHUIX-BUBAPUIX, KOTOPBIE COOTBETCTBYIOT YCIOBUSM
ouonormueckoit 6ezonacHoct (ABSL-2) st okpyxaromieid cpesbl U nepconana. [lepen onsirom
ObTH BBIOpaHBI 4 TOJNIOBBI 4-6 MECSYHBIX TEIAT cepoHeratuBHBIX K Bupycy III-3 KPC.
CeponeratuBHocts KPC k qannomy Bupycy Oblia ornpesiesieHa B peakuuu HeiTpanuzauuu (PH) ¢
MIOCTOSIHHOW JJ0301 BUpYyCa U Pa3HbIMU Pa3BEACHUSIMU HCCIIETyEMOU CBIBOPOTKH KPOBH, COIVIACHO
MmeToauke [24,25]. Jlo Havyana omnbITa )KHBOTHBIX BBIICPKUBAIIA HA KApAaHTHHE B TeucHUE 14 THEH.

3apakeHne OBUIO TPOBEICHO C  HCIOJB30BAHMEM HWHTASMIMOHHOIO  ammapara
(MHTAJIATOP FLEXINEB E3 2020 MODEL), kak nokazanbl Ha pucyHke 1.
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Pucynok 1 - Aspo3onsHoe 3apaskeHe TEISIT BUPYICHTHBIM BUPYCOM
[I"-3 KPC ¢ noMoIipIo uHraniaropa

Jlns 3apakeHns HaieBaJIM BbIIICYKA3aHHBIN CIIELIUATIBHBINA HHTAISTOP Ha MOPAY )KMUBOTHBIX,
3aJMBaJIM B pe3epByap pa3BeACHHBINA BUPYC B 00beMe 5 MJI U BbIIAEpKalu 15 MUH J0 MOJHOTO
pacnbuUieHus BUpyca. 3apaxeHue Tenat Bupycom [II'-3 KPC npoBoaMiIoch OCBEKEHHBIM Ha
KynbType kietok [IT marepuanom 5 naccaxa mramma «benopycckuii» (o1 29.12.1993 r.). Ilocne
3apa)KEHUS KAXKIBIA TEIICHOK COJIEP KaJICS OTIIEIBLHO B H30JIMPOBAHHOM OOKCe B TeUeHHE 14 CYTOK.

3a Bech MepHO]] IKCIIEPUMEHTA MOAOIBITHBIC )KUBOTHBIE B KAPAHTUHE MMETH CBOOOIHBIH
JIOCTYII K BOJIE U KOPMY.

[Ipu ucronb30BaHUM TOAOMBITHBIX JKUBOTHBIX JUIS HAayYHO-HCCIEIOBATEIBCKUX pabOT
OBUIM CTPOTO COONIOACHBI HOPMBI OMOATHKH, COIJIACHO MEXIYHAPOAHBIM MpaBHJIaM U
PYKOBOJACTBY MO YXOIY ¥ HCIOJb30BAaHHIO JTa0OPAaTOPHBIX >KUBOTHBIX [26-29], a mpoTokomn
JKCcTiepuMeHTa Obul 0100peH KoMmHuTeTOM 1O 3THKE 3KCHEPUMEHTOB Ha JKMBOTHBIX RIBSP
Komurera mo nayke MuHucTepcTBa MMHUCTEPCTBO 0Opa3oBaHMs M Hayku PecryOnuku
Kazaxcran (Homepa pazpemennii: KZ0522/013).

Bo Bpemsi ombITa 3a UBOTHBIMH YCTaHABIUBAJIM HAOIIOACHUE, PETYISAPHO (UKCUPYS
KIMHUYeckue mposiBneHust xapakrepubeie s I[11-3 KPC. B Teuenuwe Bcero mepuoaa OmbITa
©KEIHEBHO PETUCTPUPOBAIOCH O0IEe COCTOSIHME, KIMHUYECKHUE NPU3HAKM, allleTUT U
Temmneparypa Teia. Y 3a00JeBIIMX >KUBOTHBIX OTOOpaNM Ha3aJbHBIE CMBIBBI JUIS BBISBIICHUS
nanuuus Bupyca I[1I'-3 KPC B peakiun remarrmoruHanuu (PI'A) cormacio metoauke [30]. B
KOHIIE OIbITa Yy JKUBOTHBIX OTOMpPAIN CHIBOPOTKM KPOBH [UJIsi MPOBEPKH (HOPMUPOBAHUS
BUpYCHEUTpanu3yrommx anruren k supycy I1I'-3 KPC.

1.4. JTnodpunuzamus supyca [1I"-3 KPC

[Tocne BbIIICONTMCAaHHONW pPabOTBI K HapaOOTAaHHOW BHpYyCCOIEpXKAIIeH CyCTICH3UH
NO0aBIISIM 3AIIUTHYIO MUTATENBHYIO cpeny, cocrosimyio u3 5% mnentoHa u 3% caxapossl B
KOHEUYHBIX KOHIIEHTPALUAX B COOTHOLIEHUH 1:1, paznuBanu o ammynaM u BelcymmBanu. [locme
CYIIKH TPOBEPSIIN OMOJIOrMYECKYI0 aKTUBHOCTh M XPAHWIM B KOJUICKIUH C OMOJOTHYECKOU
akTUBHOCTHIO 7,25 1g T /Is0/Mn nist qaibHEHIIIero ucciie10BaHusl.

Pe3yabTaThl M 00Cy:KIeHHE

2.1 OmnpeneneHue ocTaTOYHOW MH(DEKIIMOHHON AKTUBHOCTU U OCBEKEHHE MATOTEHHOTO
Bupyca [1I'-3 KPC

Ocrarounass uWH(EKIMOHHAS AaKTHBHOCTh JBYX o0OpasioB mTamma «benopycckuii»
ompenesneHa B KynbType kietok [1T u HapaGoTaHa BUpyccoiepskaiias CyCreH3us ¢ oCienyomen
MPOBEPKOI €€ MaTOTeHHBIX CBOWCTB. buoiormueckas akTUBHOCTh TIOCIE OCBEXKCHHS ObLia
omnpezesneHa 1o Hanuuuio xapaktepHbix LI/ B MOHOCTOE KYyIBTYpBI KJIETOK. Pe3ynbTaThl onbiTa
npecTaBIeHbl B Tabmuie 1.

178



MMKPOBHOJIOI'Us ’KOHE BUPYCOJIOI'UA ISSN 2304-585X Ne3 (42) 2023  www. imv-journal.kz

Tabmuua 1 — MudexunoHHas akTHBHOCTH oOpasnoB mrtamma «benopycckuit» Bupyca I1I-3 KPC B
KyJbType Kinetok 1T

HcxoaHblit ocTaTOUYHBIN WudekunoHHast akTUBHOCTb 00pa3IoB ITaMMa
OOpasue! mTaMmMa | TUTP 00PAa3IOB IITAMMa MOCJIE OCBEKCHUS B KYJIbType KICTOK
Bupyca [1I'-3 KPC [IOCJIE XPAHEHHUS,
lg TITso/ M1 4-naccax 5-maccax 6-maccax
O6pa3zerr Nel ot
29 12.1993r. 5,83+0,08 6,87+ 0,17 7,33£0,14 H.W.
Oo6paszert Ne2 ot
12 03.2003r. 6,00+0,14 H.M. 7,12+ 0,17 7,16+ 0,38
[TpumeuaHusi: «H.H.» - HE HCCIIEI0BAaHO

Kak BugHO U3 naHHBIX Tabmuubl 1, nHGEKIHOHHAs aKTUBHOCTh HCCIIETyeMbIX 00pa3loB
mramma  «benopycckuii» HeCMOTpsT Ha JJIUTEIBHOCTh XPAaHEHHs] COXPAaHWIACh JOBOJIBHO B
Beicokux tHTpax (5,83%0,08 lg TIl/Iso/mMn obpasma 29.12.1993 r. u 6,00+0,14 1g TIL{/Is0/mu
obpaziia ot 12.03.2003 r.). Ilpu mpoBemeHWU TMOCIEIOBATENBHBIX TacCaXXel MarephaioB
TUTPOBAHUS MX TUTP K 5—6 MaccaxHOMY YpOBHIO moBbicuics 1o (7,12+ 0,17) u (7,33+ 0,14) Ig
THIIso/M.TL

2.2. IIpoBepka maToreHHBIX CBOMCTB OCBeXEHHOTo mTamma «benopycckuii» Bupyca I1I'-
3 KPC na rensrax.

J11st TpOBEpKH MaTOr€HHBIX CBOMCTB IITAMMa HAMHU BBIOpaH BUPYCHBINA MaTepual 5 maccaxa
obpasma ot 29.12.1993 r. u3rOTOBICHMS, TOKA3aBIIMK OoJiee BBICOKYIO HH(EKIIMOHHYIO
aKTUBHOCTH B KyJbType kietok (7,33+0,14 1g TI [Iso/mun). [TaTorennsie cBoiicTBa mramMma BHUpyca
IIT-3 KPC mnpoBepsiim Ha 4-x TensArax 4-6 MECA4YHOrO BO3pacTa, OJAHOTO HX KOTOPBIX
MCII0JIb30BAJIM B KAUE€CTBE KOHTPOJISL.

Habmionenne u yder pe3ynbTaToB 3apa)XKeHHsI MPOBOAMIIUCH B TEUEHUE BCEro IMepuoja
ombITa. 3a Mepuo] HaOMIOIeHHUs 3a MHOUIIMPOBAHHBIMHU XHUBOTHBIMH KIMHUYECKHE MPU3HAKU
0ose3Hn HAOIIOJANNUCh Y OJHOTO TeJIeHKa HauMHasg ¢ 3 cyToyHoro cpoka. [Ipu 3ToM oTmMeueHo
NOBBIIIIEHHE TemnepaTypsl Tena 10 +39,7 °C (pucynok 2B), moTepst anmeruTa U UCTEYCHHE U3
Hoca (pucyHok 2A) m rna3 (pucyHok 2b). C 4-X CyTOK 3TH KIMHWYECKHE MPU3HAKU OOJIE3HU
OTMEYAJIHCh Y OCTAJIbHBIX MH(OUITUPOBAHHBIX TEJIAT C MOBBIICHUEM TeMIIEpaTyphl Tena a0 +41,2
°C. Kiimanueckue npuszHaku 00J1€3HU Y 3a00JIEBIINX KUBOTHBIX HaOmoganuch B Teuenue 10-11
CYTOK.

Tenexok Ne1
Tenewok Ne2

Tenexok Na3

N

Tenewok Ned

394

w
~

L) L L L L) L L Ll L) L 1 L]
123 4567 8 91011121314
Cpok HaGniogenua, cyT B
Pucynox 2 — Pe3ynbpTaThl u3yueHus naroreHHocTd Bupyca [11'-3 Ha eCTECTBEHHO BOCIIPUUMYMBBIX
JKUBOTHBIX. A — HcTeueHue u3 Hoca; b — ucredyenue us raas; B - TemneparypHas peakius ;kUBOTHBIX,
nHpUIEpoBaHHEIX MTaMMoM «benmopycckuii» Bupyca I11-3 KPC

179



MMKPOBHOJIOI'Us )KOHE BUPYCOJIOI'UA ISSN 2304-585X No3 (42) 2023  www. imv-journal.kz

C 11-12 cyr. Ttensita Hayalud BBI3JOPABIMBAaTH W HX 0OIIEe COCTOSHUE CTaJo
yJoBJIeTBOpUTENbHBIM. Ha 7 cyTku y 3a00ieBIIMX TENAT OTOMpall Ha3aJbHBIE CMBIBBI IS
BoisiBreHus Hannuus Bupyca [11'-3 KPC B PI'A 1 Ha 14 cyTKu - CBIBOPOTKH KPOBHU JIsi IPOBEPKU
HaJau4us BUpyCcHeHTpanu3ywommx antutel K Bupycy I1I-3 KPC. Pe3ynbTaTel uccienoBanuii B
PI'A u PH npencrasnens! B Tabnure 2.

Tabnuua-2. Pe3ynbraTsl BUPYCONOTHYECKUX UCCIEOBAHHN TENSIT, MHPuuupoBaHHbIX Bupycom I1I'-3 KPC

I'emarrmoTuHMpYIOMmAs THUTp BUPYCHEHTPANH3YIOIIMX aHTUTEI
Howmep Tenenka aKTHUBHOCTb BUpYCa B
PTA 1o 3apaxkeHus, 0 cyT nocne 3apaxenus, 14 cyt
I 1:8 0 1:64
11 1:32 0 1:256
11 1:16 0 1:128
IV (KOHTpPOJIBHBI) 0 0 0

Kak BuHO M3 JaHHBIX TaOMMLBl 2, B KPOBU Y BCEX MCIBITYEMBIX TEIAT IO 3apaXKCHMs
OTCYTCTBYIOT BHpYyCHeHTpanusytomue anturena k Bupycy I[1I'-3 KPC. IIpoBepka cbIBOpOTKH
KpOBH, TIOdNy4eHHas Ha 14 CyTku 1ociae  3apakeHus, IOATBEpIWIa  HaJIW4ue
BUPYCHEUTPATHU3YIOUINX aHTUTEN Y MHPUIHUPOBAHHBIX KUBOTHBIX B TUTpax 1:64-1:256. Taxxe
IpOoObI CMBIBOB HOCOBOM MOJIOCTH, OTOOpaHHbIE HA 7 CYTKHM y MH(QUIIMPOBAHHBIX TEJIAT, TOKA3aJIN
B PI'A remarrmotunanuio B tutpax 1:8-1:32, yTto moaTBepkaaeT MPUCYTCTBUE BUpPYyCa B
OpraHu3Me HHGUIMPOBAHHBIX )KUBOTHBIX. Pe3ysibTaThl aHAIN3a KOHTPOJIBHOIO TEJIEHKA [T0KA3aJIx
CEpOHETaTUBHOCTb K MCCIEAYEMOMY BUPYCY.

[Tocne monrBepxkacHus maroreHHoctn Bupyca B BCC moGaBunmm B paBHOM oOBeMe
3aLIUTHYIO Cpely U JTMOGMIN3UPOBAIH, TaK KaK MpU JHOPHUIN3AIMK BIaKHOCTh M3 MaTepuaia
yransercs 0e3 HapylUleHHs HAaTUBHOM CTPYKTYpbl O€IKOB, pPE3KO 3aMEMJIAIOTCS WM
NpPEeKpaIaloTcss OHMOXMMUYECKHE peakiud, B pe3yabTaTeé Yero OHH CTAaHOBSTCS Oolee
YCTOMUUBBIMU K (PaKTOpaM BHEIIHETro BO3JEHCTBHS U COXPAHSIOT NEpPBOHAYAIbHBIE CBOWCTBA B
TE€YEHHE JUINTEIBHOTO Ieproaa XxpaHeHus [31].

Bupyc III'-3 KPC omHo W3 maBHO M3BECTHBIX W HamOoJsiee CEphEe3HBIX 3a00JeBaHUMA
KPYITHOT'O  POraroro CKOTa, KOTOpPOE HAHECIO CEphe3HbI HIKOHOMMYECKHH  ymepO
KMBOTHOBOACTBY BO BceM wmupe [32]. HecmoTpss Ha MIMPOKYIO pacrnpoCTpaHEHHOCTh B
nonynsiusax KPC, B Hacrosiiiee BpeMsl 1aHHasi HEJTOOLEHEHHAs SHACMUYHAs MH(EKIMS darie
BCEr0 BCTPEYAETCS Yy TENAT C IUIOXUM IIACCUBHBIM HMMYHHMTETOM WJIH paclaBLIMMUCA
MaTEPUHCKUMH aHTUTEIAMH.

Jus TI'-3 KPC xapakTepHO CTOMPOIICHTHOE 3a00JIEBaHKME BCETO TMOT0JIOBhS B TeueHue 1-2
Henenb. MHkyOanmoHHbI nepuox Oosne3Hu cocrtaBiser 1-5 nueil. Ilepemaua Bo3OyauTens
OCYILECTBIIICTCSI  BO3JYLIHO-KAaleJIbHbIM, KOHTAKTHBIM, ()EKalIbHO-OPAJIbHBIM U IIOJOBBIM
nytsimMu. DaktopamMu mepesadyd BO30YIUTENS SBISIOTCS MOJOKO OOJBHBIX BOCHPUUMYMBBIX
KHUBOTHBIX, CIlepMa, KOpMa, BOJA, MOJACTUIKA, MHBEHTApPh U HHbIE MAaTepUAIbHO-TEXHUUYECKHUE
Cpe/CTBa, KOHTAMHUHHUPOBaHHBIC BO30ymuTenem [33].

[Io paHHBIM JIUTEPATypHBIX MCTOYHUKOB, UYBCTBUTENbHBIMU K Bupycy III-3 KPC
CUMTAIOTCS TaKUe KyJIbTYpBhl KJIETOK, KaK AUIIONIHBIE KyJIbTYpbI KiIeToK Jierkoro (JI9K) n noukn
sm6puona (ITOK) kopoBbl, mepeBuBacMbie JUHUU TOYkH Mosogoro Obraka (MDBK), moukwm
tenenka (I[1T) u mepBuyHas KynbTypa KIETOK Jierkoro amOpuoHa kopossl (JIDK) [23]. B namem
JKCHEpUMEHTE HaMM Obljla UCIOJIb30BaHa KysbTypa kieTok IIT — kak Hanbosee 4yBCTBUTEIbHAS
K nanHoMy Bupycy. Kynsrusuposanue Bupyca I[1I'-3 KPC B kynbType kietok I1T BbI3bIBasio sipko
BhIpakeHHbIe Mpru3Haku LI1]] — hopMupoBaHre CUMIIIACTOB, YITTMHEHNE KJIIETOK C 00pa3oBaHUEM
nycToT uepe3 48 yacoB u Makcumanbroe L{I1/] uepes 72 waca nocine 3apaxenus. MHpeKnoHHbINA
TUTpP BUpYCa JOCTHTAT MaKCHManbHbIX 3HaueHuil — 10 107 TI|/Iso/Mi. YpOBEeHb penpomyKIuu
Bupyca I1I'-3 KPC cBuaeTenscTBOBaI 0 BHICOKOM UYBCTBHTEIBHOCTH KyNIbTyphl KieTok IIT k
9TOMY BO30YIUTEN0. AHAJIOTMYHBIE pPE3ylbTaThl OBUIM IOJYYEHBl B MCCIEIOBAHUSAX,
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IIPOBEJCHHBIX aBTOpaMHU B KyibType KieTok Jerkoro mioga KPC [34]. MHorue uneHsl
cemeiictBa Paramyxoviridae Moryr BbI3BIBaTH 3TOT THI MOPQOJOTHUYECKUX H3MCHEHHH B
KyJbTUBUPYEMBIX KJIETKaX, HO CTENeHb OOpa30BaHUS CHHLUUTHM 3aBUCUT OT THIIA KIJIETOK.
Crneunduueckre n3MEHEHUs B MOHOCTIOE XapaKTEPU3YIOTCS BaKyoJu3aluen, TpaHyIupOBaHuEM
CHMILJIACTOB, BOSHUKAIOUINX HA MECTE CIMSIHUS HECKOJIBKUX KIETOK, (POPMUPOBAHUEM CUHIIUTHIA
C HECKOJIBKUMH siipaMu (MaJibie) U GopMuUpoBaHUEM OOJIBIITHE — C HECKOJIBKUMH JIECATKAMU SIACP
[35].

B HekoTOphIX 3apyOeKHBIX JIUTEPATYPHBIX UCTOYHUKAX OMACHO, YTO 3apa)KE€HHE BUPYCOM
[II'-3 KPC mnpoBoaniM TMOCPEACTBOM a’pO30JIM3aLMU, a B JBYX JPYI'HX HCHBITAHUAX
BaKIMHUPOBAIM KaK WHTPaHa3aJbHO, TaK U MHTpaTpaxcanbHo [36-38]. BeimonHenue sTux Tpex
METO/IOB OTJIMYAETCS] TEM, YTO OHU AaHAJIOTUYHBI MPOIECCY €CTECTBEHHOIO 3apakeHus. Taxoke
KJIMHUYECKHE TMPU3HAKHU TOCJIE 3apa)KEHUs CXOXH C €CTECTBEHHBIMH CHMITOMaMHU JaHHOTO
3a0oneBaHud. B TOM uyHCcle TNPEeHMMYIIECTBO MeETOoAa HMH(PHUIMPOBAHHUS IOCPEICTBOM
a’p030JIM3AIMH 3aKIII0YAETCS B yI00CTBE BBINOJIHEHUA U 3 (HEKTUBHOCTH, TaK KaK OH OCHOBAaH Ha
JMCTIEPCHOM PaclbUIEHUH Ha cBepxmMalibie yacTuibl BCC, koTopoe 1aeT BO3MOXKHOCTD TPOHUKATh
BO BCE OTJEJbl JbIXaTeIbHOW cUCTEMBL. B CBsS3u ¢ 3TUM, HaMu ObUT BHIOpAH JaHHBIK METOJ
3apakaHus JUIsl IPOBEACHUS OIbITA Ha KUBOTHBIX.

OOBIYHO KJIMHUYECKHE MPOSBIICHUS, TAKUE KAK COCTOSIIEE U3 JTUXOPAIKH, BbIICICHUN U3
CIIM3UCTBIX O00O0JIOUEK M CYXOro Kamulsg, YacTHMYHO CONPOBOXAAIOTCA C MECTHBIMU
nuMmmyHoaenpeccuBHbIME dddextamu. Mudexmus [11'-3 KPC ywacto ocnoxHsercs konHpekuen
JIPYTUMH  PECIUPATOPHBIMU BHUpPYCaMH U OaKTepUsIMH, CIICIOBATENbHO, SBISETCS BaKHBIM
KOMIIOHEHTOM 3H300THYECKOIl MTHEBMOHUH Yy TEJNAT U KOMILJIEKCA PECIUPATOPHbBIX 3a00sIeBaHUN
KPC Ha oTkopMOYHBIX IIomaakax. Tak Kak uccieryeMblil BUPYC Yallle OPaKaeT JbIXaTeNbHYIO
CUCTEMY, IIPU BCKPBITHH YIA€TCS BBIIBUTH MOPAKEHHbIE OPOHXU U JIETKUE Y ABIINX KUBOTHBIX,
Kak ObuUTO0 Moka3zaHo aBropamu [39]. AKTHBHYIO HMHQEKIHIO MOKHO JHArHOCTUPOBATh MyTEM
BbIJIEJICHHS BUpyca U3 HOCOBBIX Ma3KoB. Bpems orGopa nmpob nMeeT periaroniee 3HaUYCHUE IS
TIOJTY4eHHSI OKOHYATEIbHBIX PE3YyJIbTAaTOB TUarHocTudeckux Tectos [20].

Kak wu3BecTHO, Ha JUIMTENBHOCTH COXPAHEHUS IITaMMaMU MHKPOOPTaHHU30B CBOUX
UMMYHOOMOJIOTHYECKUX CBOMCTB BJISIIOT Takue (DaKTOphl KaK arperarHoe COCTOSIHHUE
O6uomMarepuaina, TemrepaTypa ux XpaHeHus, COCTaB CTaOUIN3upyrolei cpeanl u 1p. McnbiTaHHbIe
Hamu oOpasubl mTamMMma «benopycckuit» Bupyca I1I-3 KPC 6putn usrorosnens B 1993 u 2003
rr., T.6. 30 m 20 ner Ha3ax ¢ M00ABJICHHEM 3aIMTHBIX MTATEIBHBIX CPEll, B COCTAaB KOTOPHIX
BXOJAT 5 % nenToHa U 3 % caxapo3bl B KOHEYHON KOHIIEHTPALMK U XpaHUIUCh Tpu Munyc 40 °C,
YTO MO3BOJIUJIO JOBOJBHO XOPOILIO COXPAaHUTh OCHOBHBIE OMOJOTMYECKHE CBOMCTBA IITaMMa 3a
JUTATENIbHBINA TIEPUOJ] XPAHEHHUSL.

C nenpio nanpHelmero xpanerus mramma B BCC mo6aBisiiy 3aluTHYIO Cpely, YKa3aHHYIO
B MaCHOPTe, W IITaMM BBICYIIMBAIM OTPaOOTaHHBIM METOJOM JmoduiabHON cymku. KauectBo
IMO(PUILHOM CYIIKM OLEHUBAIM [0 CIEAYIOIIUM OCHOBHBIM [OKa3aTelsiM, TaKUM Kak:
pacTBopuMoOcTh mpenapata (1-2 MHH); ocTaTodHas BIAXHOCTb (He mpeBblmaromas 1-3%) u
LEJIOCTHOCTh aMITyJIbl; XapakTepHas CTPYKTypa BbICYLIEHHOro warepuana; pH cpens;
COXpaHEHHE OMOJIOTUYECKON aKTUBHOCTH, CHEIM(DUYHOCTH U IPYTUX CBOWCTB, KaK YKa3aHO B
ucrounuke [40].

[Tocne oreHKn KayecTBa OCBEKEHHOT'O U BBICYIIEHHOT0 oOpasua mramma «benopycckuii»
Bupyca [II'-3 KPC amnynsl B komuuectBe 30 MIT. 3aJ0KWIM Ha XpPaHEHHE B KOJUICKIUIO
MHUKPOOPTaHU3MOB.

3akiloueHue

Pe3ynbTaThl MpoBEACHHBIX pabOT MO MPOBEPKE OCTATOYHOM OMOJIOTHYECKOM aKTHBHOCTH
mramMMa «benopycckuit» Bupyca III'-3 KPC B KynbType KJIETOK M NATOTEHHBIX CBOMCTB Ha
BOCIPUHUMYMBBIX )KMBOTHBIX MTOKa3aJIH, YTO UCIBITAHHBIE 00pa3LIbl ITaMMa 3a TIEPUO/1 XPAHEHUS
(B Teuenne 20, 30 5meT) cOXpaHWIM CBOM OMOJIOTUYECKUE CBOWCTBA, UYTO CBHJIETEIBCTBYET 00
3(PEKTUBHOCTH WCIMOJIB30BAaHHON 3alIMTHOW CpeIbl W YyCIOBUU XpaHeHus. [lomydeHHBIE
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pe3yabTaThl UCCIEAOBAHMS TO3BOJISAIOT XPAaHUTh IITAMM BUpYyca aparpumnma-3 6e3 OCBeKeHHs He
MmeHee 20 ner.
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KACYIIA OCIHAICIHAE IPI KAPA MAJIJIBIH ITAPAT'PHUIIII-3 BUPYJIEHTTI
IITAMMBIH )KAHAPTY KOHE CE3IMTAJI /KAHYAPJAPJIA TATOI'EHAIK

KACHETTEPIH TEKCEPY
Tyidin
[ITamMMaapabIH  KapaMIbUIBIFBIH, Opi  ONApJbIH KYHIBl KACHUETTEpiH cakray — allFaliKbl

3epTTeyjepAeH Oacram onapasl  OpTypiai  OWompemaparrap eHZIIpiciHAe KoJgaHyFa —JAeHiHri
MHUKPOOPTraHU3MICPMEH Ke3-KEJreH 3epTTey >KYMBICTapPbIHBIH MaHBI3Ibl JIFBIIIAPTHI OOJBIN TaObLIa b,
Ocpbiran OaiinaHpICTHI, YChIHBITFAH Makanaia [1T xacymia eciHinepinze ipi Kapa MaJIbIH TaparpHuIi-3
(IIT’-3) ceIHABI >KYKOanbsl aypy IMITAMMBIH XaHAPTy J>KOHE TaOWFHM ce3iMTan jkaHyapiapAarbl OHBIH
MAaTOreHAIK KacHeTTepiH 3epTTey HoTwkelepi KenrtipinreH. JKacyma eciHIiCiHIE BHUPYCTHI >KaHAPTY
HOTIDKECIHE IITaMM YJITrUIepiHiH HHPEKIUsUIbIK Oencenainiri 6,87+0,17 sxone 7,33+0,14 1g TLs0/mMi
apayBIFBIH  KaMThIIbl. JKaHyapiiapaa >KaHapThUIFaH INTAMMHBIH TATOTCHIUITIH Oaranmay OaphIChIHAA
KYKTBIpFaH Oy3ayiapablH 3-9 Toymik apaibiFblHIA JAeHe TemiepaTtypackiiblH 41,2°C-ka  neifin
JKOFapblIaybl MCH TOOCTTIH TOMEHIEY1, COHIal-aK MYPBIH MEH KO3/IiH aFyhbl CBIH/IBI KITMHUKAJBIK OeNTisiepi
Oalikanapl. Opi Kapai, BUPYCOJIOTHSUIBIK JKOHE CEPOJIOTHSUIBIK 3epTTEYJep HOTIKECIHIE Oy3ayiapaaH
aJlbIHFaH MYpPBIH ChIHAMajlapbl MEH KaH CapbICyJapblH/a BUPYCTHIH aHBIKTANybl koHE 1:64-TeH 1:256-Fa
JEeHiHr1 TUTpiepae BUPYCTHl OeHTapanTaHABIPaTbIH aHTHUACHENEpHiH Ty3unyi pactangsl. JKypriziniren
JKYMBICTap/aH KEHiH BUPYCTBIK CYCICH3MsS JTHOQIN3ANMSIIAHBIN, OJaH dpi 3epTTeyiep Kyprizy YIIiH
KOJUIEKIIMSAFa KOUBIIIHI.
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Abstract
Maintaining strains in working condition and preserving their valuable properties are important
conditions for almost any work with microorganisms — from primary study to their use in the production of
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various biological products. In this regard, this article presents the results of a study on the refreshment of
a strain of one of such infectious diseases as bovine parainfluenza-3 virus (BPIV-3) in calf kidney (CK)
cell culture and study the pathogenic properties of the strain on naturally susceptible animals. As a result
of virus refreshment in cell culture, the infectious titer of strain samples ranged from 6.87+0.17 to 7.33+0.14
Ig TCIDso/ml. When studying the pathogenicity of the refreshed strain in animals, it was found that calves
infected with the refreshed virus from 3 to 9 days had an increase in body temperature to 41.2 °C was
observed and pronounced symptoms were noted, such as loss of appetite, as well as leakage from the nose
and eyes. Further, virological and serological studies of nasal swabs and blood serums taken from calves
confirmed the presence of the virus and the formation of virusneutralizing antibodies was found in titers
from 1:64 to 1:256. After the work carried out, the viral suspension was lyophilized for further storage and
research.

Keywords: bovine parainfluenza-3 virus, cell culture, strain refreshment, calves; clinical signs,
protective environment; lyophilized vials.

Bovine parainfluenza-3 (BP1V-3) viruses are single-stranded RNA viruses with a shell that
belong to the Paramyxoviridae family, the Orthoparamyxovirinae subfamily, the genus
Respirovirus, the species Bovine respirovirus-3 [1,2]. The causative agent of this disease consists
of seven proteins and has a genome with negative polarity consisting of 15,000 nucleotides in
length [3]. This disease is widespread in many countries and is a lipid-coated virus with
glycoprotein spicules with hemoagglutinating and hemolytic activity [9]. Parainfluenza-3 viruses
bind and replicate in ciliated epithelial cells of the upper and lower respiratory tracts and are
associated with a wide range of diseases, and the degree of infection correlates with the affected
site [4-7]. Sometimes respiratory manifestations include apnea, bradycardia, mumps, respiratory
distress syndrome and rarely disseminated infection [8].

The BPIV-3 causes serious respiratory infections in ungulates and can cause disease alone
or in combination with other pathogens, mainly viruses, bacteria and mycoplasmas [10].
Antibodies to BPIV-3 have been detected in almost 80% of dairy and beef cattle, which may
demonstrate the widespread spread of the virus [11].

The BPIV-3 was first identified in the United States in 1959, when the virus was isolated
from nasal swabs of calves with symptoms such as lack of appetite, cough, nasal discharge, other
respiratory signs, fever, lacrimation and conjunctivitis [12]. Although BPIV-3 is usually found in
cattle, cases of infection of small ruminants, buffaloes, yaks, camels, horses, pigs, dogs and
monkeys, as well as humans have been reported [13-17]. Morbidity and mortality may be higher
in cases of co-infection with other pathogens, since immunosuppression is an important role of
respiratory viral pathogens of cattle [18,19]. BPIV-3 mainly affects cattle aged two to six months,
probably due to a decrease in passive maternal immunity of the animal, although several outbreaks
have been reported in more young animals [20]. Moreover, additional stresses caused by a more
severe climate in many countries, along with the accumulation of treatment costs, low head growth
rates and a decrease in the cost of carcasses, cause significant economic damage to dairy and meat
farms, amounting to approximately $ 1 billion per year [21].

The collection of microorganisms of the Research Institute for Biological Safety Problems
of the Ministry of Health of the Republic of Kazakhstan stores and supports pathogens of a number
of infections used to develop preventive and diagnostic tools against dangerous infections in order
to ensure biological safety on the territory of the Republic of Kazakhstan. These museum strains
of microorganisms are periodically checked for residual biological activity, and, if necessary,
refreshed on sensitive cultivation systems.

In this regard, the purpose of our research is to check the residual infectious activity and
preserve the pathogenic properties of samples of the BPIV-3 strain during the storage period in the
collection.
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Materials and methods of research

1.1. Virus and cell culture

For the research, 2 samples of the Belarusian strain of the BPIV-3 isolated from cattle were
used, stored in a collection for 30 and 20 years (1993 and 2003 of manufacture). The test samples
of the virus strain were stored in a freeze-dried state under vacuum with a protective medium
consisting of 5% peptone and 3% sucrose. To refresh them and determine their infectious activity,
according to passport data, a primary trypsinized culture of calf kidney cells was used. The cell
culture was grown in a DMEM nutrient medium containing 10% fetal blood serum of cattle.
Determination of their residual infectious activity was carried out according to the method [22].

1.2. Refreshment of the pathogenic BPIV-3

To refresh the studied virus, samples of the Belarusian strain were obtained according to the
generally accepted method [16, 23] in calf kidney cell culture. To determine the infectious activity
of the obtained viral suspensions, dilutions were prepared starting from 10 to 10® in 3 replicates
and poured into 96-well culture plates with a monolayer of calf kidney cell culture.

1.3. Experiments in calves and bioethics

To assess the pathogenic properties of the strain, we conducted experiments on target
animals in special rooms-vivariums that meet the conditions of biological safety (ABSL-2) for the
environment and personnel. Before the experiment, 4 heads of 4-6 months old calves seronegative
to the BPIV-3 were selected. The seronegativity of cattle to this virus was determined in the serum
neutralization test (SNT) with a constant dose of the virus and different dilutions of the studied
blood serum, according to the method [24,25]. Before the start of the experiment, the animals were
quarantined for 14 days.

The infection was carried out using an inhalation device (FLEXINEB E3 2020 MODEL
INHALER) as shown in Figure 1.

Figure 1 - Aerosol infection of calves with BPIV-3 virulent virus using an inhaler.

For infection, the above-mentioned special inhaler was put on the animals' muzzle, diluted
virus in a volume of 5 ml was poured into the tank and kept for 15 minutes until the virus was
completely sprayed. Infection of calves with the BPIV-3 was carried out with the material of
passage 5 of the Belorussian strain refreshed on calf kidney cell culture (dated 12/29/1993). After
infection, each calf was kept separately in isolated boxes for 14 days.

During the entire period of the experiment, the experimental animals in quarantine had free
access to water and feed.

When using experimental animals for scientific research, the norms of bioethics were strictly
observed, according to international rules and guidelines for the care and use of laboratory animals
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[26-29], and the experimental protocol was approved by the Committee on the Ethics of Animal
Experiments of the RIBSP of the Science Committee of the Ministry of Education and Science of
the Republic of Kazakhstan (permit numbers: KZ0522/013).

During the experiment, the animals were monitored, regularly recording clinical
manifestations characteristic of BPIV-3. During the entire period of the experiment, the general
condition, clinical signs, appetite and body temperature were recorded daily. Nasal flushes were
taken from diseased animals to detect the presence of the BPIV-3 in the hemagglutination assay
(HA) according to the method [30]. At the end of the experiment, blood serums were taken from
animals to check the formation of virus neutralizing antibodies to the BPIV-3.

1.4. Lyophilization of BPIV-3 virus

After the above work, a protective medium consisting of 5% peptone and 3% sucrose in final
concentrations in a ratio of 1:1 was added to the accumulated viral suspension, poured into
ampoules and dried. After drying, the infectious activity was checked and stored in a collection
with a infectious activity of 7.25 Ig TCIDso/ml for further studies.

Results and discussion

2.1 Determination of residual infectious activity and refreshment of the pathogenic BPIV-3

The residual infectious activity of two samples of the Belarusian strains were determined in
the culture of calf kidney cells and a viral suspension was developed with subsequent verification
of its pathogenic properties. The infectious activity after refreshment was determined by the
presence of characteristic CPE in the monolayer of cell culture. The results of the experiment are
presented in Table 1.

Table 1 — Infectious activity of samples of the Belarusian strain of the BPIV-3 in calf kidney cell culture
Initial residual titer | Infectious activity of strain samples after refreshment in

Samples of the BPIV- | of strain samples cell culture
3 virus strain after storage, Ig A-passage £ assaqe 5-0assage
TCIDso/ml passag passag passag
Sample No. 1 of
29.12.1993 5,83+0,08 6,87+ 0,17 7,33£0,14 NT
Sample No. 2 dated
12.03.2003 6,00+0,14 NT 7124017 7,16£0,38

Notes: "NT" - not tested

As seen from the data in Table 1, the infectious activity of the studied samples of the
Belarusian strain, despite the duration of storage, remained quite high titers (5.83+£0.08 Ig
TCIDso/ml of the sample on 29.12.1993 and 6.00+0.14 Ig TCIDso/ml of the sample from
12.03.2003). When carrying out successive passages of titration materials, their titers to 5-6
passage the level increased to (7.12+0.17) and (7.33£0.14) Ig TCIDso/ml.

2.2. Determination the pathogenic properties of the refreshed BPIV-3 Belarusian strain on
calves

To test the pathogenic properties of the strain, it was selected the viral material of the 5th
passage of the sample from 29.12.1993, which showed higher infectious activity in cell culture
(7.33 £ 0.14 Ig TCD50/ml). The pathogenic properties of the BPIV-3 were tested on 4 calves 4-6
months old. At the same time, one of them was used as a control calf (Table-2).

Monitoring and recording of the results of infection was carried out during the entire period
of the experiment. During the period of observation of infected animals, clinical signs of the
disease were observed in one calf starting from day 3. At the same time, an increase in body
temperature to 39.7 °C was noted (Fig. 2C), loss of appetite and discharge from the nose (Fig. 2A)
and eyes (Fig. 2B). These clinical signs of the disease were observed in the remaining infected
calves with an increase in body temperature to 41.2 °C, at 4" days. Clinical signs in diseased
animals were observed for 10-11 days.
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Figure 2 — Results of studying the pathogenicity of the BPIV-3 in naturally susceptible animals. A —
discharge from the nose; B — discharge from the eyes; C - temperature reaction of animals infected with
the BPIV-3 Belarusian strain

From 11-12 days the calves began to recover and their general condition became satisfactory.
On day 7, nasal flushes were taken from sick calves to detect the presence of the BPIV-3 in the
HA and on day 14, blood to check for the presence of virusneutralizing antibodies to the BPIV-3.
The results of studies in HA and SRT are presented in Table 2.

Table-2. Results of virological studies on the calves infected with BPIV-3

Hemagglutinating Titer of virus neutralizing antibodies
Calf number activity o|f_|t£e virus In before infection, 0 days after infection, 14 days
| 1:8 0 1:64
11 1:32 0 1:256
11 1:16 0 1:128
IV (control) 0 0 0

As can be seen from the data in Table 2, there are no virus neutralizing antibodies to the
BPIV-3 in the blood sera samples of all tested calves before infection. Blood sera obtained on day
14 after infection, and tested in terms of virus neutralizing antibodies6 and found at the titers 1:64-
1:256 by VNT. Also, samples of nasal cavity flushes taken for 7 days. HA was shown in the titers
1:8-1:32, which confirms the presence of the virus in the body of infected animals. The control
calf, which was not given the virus, was seronegative with VNT.

After confirmation of the pathogenicity of the virus, an equal amount of protective medium
was added to the viral suspension and lyophilized, since during lyophilization, moisture is removed
from the material without disturbing the native structure of proteins, biochemical reactions are
sharply slowed down or stopped, as a result of which they become more resistant to external factors
and retain their original properties for a long period of storage [31].

The BPIV-3 is one of the long-known and most serious diseases of cattle, which has caused
serious economic damage to animal husbandry worldwide [32]. Despite the widespread prevalence
in cattle populations, this underestimated endemic infection is most often found in calves with
poor passive or decayed maternal antibodies.

BPIV-3 are characterized by one hundred percent disease of the entire livestock within 1-2
weeks. The incubation period of the disease is 1-5 days. Transmission of the pathogen is carried
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out by airborne droplets, contact, fecal-oral and sexual routes. The factors of transmission of the
pathogen are milk of susceptible animals, semen, feed, water, bedding, inventory and other
material and technical means contaminated with the pathogen [33].

According to literature sources, such cell cultures as diploid lung cell cultures and embryo
kidney of cow, transplanted kidney lines of young bull (MDBK), calf kidney and primary lung
cell culture of cow embryo are considered sensitive to the BPIV-3 [23]. In our experiment, we
used a culture of calf kidney cells — as the most sensitive to this virus. The cultivation of the BPIV-
3 in the culture of calf kidney cells caused pronounced signs of CPE — the formation of symplasts,
elongation of cells with the formation of voids after 48 hours and maximum CPE 72 hours after
infection. The infectious titer of the virus reached maximum values — up to 107 TCIDso/ml. The
reproduction level of the BPIV-3 testified to the high sensitivity of the calf kidney cell culture to
this pathogen. Similar results were obtained in studies conducted by the authors in the culture of
fetal lung cells of cattle [34]. Many members of the Paramyxoviridae family can cause this type
of morphological changes in cultured cells, but the degree of syncytium formation depends on the
cell type. Specific changes in the monolayer are characterized by vacuolization, granulation of
symplasts arising at the site of fusion of several cells by the formation of syncytia with several
nuclei (small) and large — with several dozen nuclei [35].

In some literature sources, infection with the BPIV-3 was carried out by means of
aerosolization, and in the other two trials they were vaccinated both intranasally and intratracheal
[36-38]. The implementation of these three methods differs in that they are similar to the process
of natural infection. The clinical signs after infection are similar to the natural symptoms of this
disease. In particular, the advantage of the method of infection by aerosolization lies in the
convenience of implementation and efficiency, since it is based on dispersed spraying on ultra-
small particles of virus-containing suspension, which makes it possible to penetrate into all parts
of the respiratory system. In this regard, we have chosen this method of infection for conducting
experiments on animals.

Usually, clinical manifestations, consisting of fever, mucosal secretions and dry cough, are
partially accompanied with local immunosuppressive effects. Infection of BPIV-3 is often
complicated by coinfection with other respiratory viruses and bacteria, therefore, it is an important
component of enzootic pneumonia in calves and a complex of respiratory diseases of cattle in
feedlots. Since the studied virus more often affects the respiratory system, during autopsy it is
possible to detect empty bronchi and lungs in fallen animals, as was shown by the authors [39].
An active infection can be diagnosed by isolating the virus from nasal smears. The sampling time
is crucial for obtaining the final results of diagnostic tests [20].

As is known, factors such as the aggregate state of the biomaterial, their storage temperature,
the composition of the stabilizing medium, etc. influence the duration of preservation of their
immunobiological properties by strains of microorganisms. The samples of the Belarusian strain
of the BPIV-3 tested by us were manufactured in 1993 and 2003, i.e. 30 and 20 years ago with the
addition of protective media of 5% peptone and 3% sucrose in the final concentration and stored
at minus 40 °C, which made it possible to preserve the basic biological properties of the strain
fairly well for a long time storage period.

For the purpose of further storage of the strain, the protective medium specified in the
passport was added to the virus-containing suspension and dried by the spent method of freeze
drying. The quality of freeze drying was assessed by the following main indicators such as:
solubility of the preparation (1-2 min); residual moisture (not exceeding 1-3%) and integrity of the
ampoule; characteristic structure of the dried material; pH of the medium; preservation of
biological activity, specificity and other properties as indicated in the source [40].

After assessing the quality of the refreshed and dried sample of the Belarusian strain of the
BPIV-3, ampoules in the amount of 30 pcs. were deposited in the collection of microorganisms.
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Conclusion

The results of the work carried out to check the residual infectious activity of the Belarusian
strain of the BPIV-3 in cell culture and pathogenic properties on susceptible animals showed that
the tested samples of the strain during the storage period (for 20, 30 years) they have retained their
biological properties, which indicates the effectiveness of the protective environment used and the
storage condition. The obtained results of the study allow storing the strain of the parainfluenza-3
virus without lighting for at least 20 years.
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