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BBEJIEHUME

AKTyaJIbHOCTh TeMbl HcceA0BaHUsA. Cepbe3HbIM IPENATCTBUEM Ha IIyTH
YCHEIIHOTO Pa3BUTHS MPOMBIIUIEHHOTO YTKOBOACTBA SIBISIIOTCS — PA3JIMYHbIE
MHQPEKINOHHbIE OO0JIE3HH MOJIOJHSKA, CPEAM KOTOPBIX 0CO00€ MECTO 3aHUMAET
BUPYCHBIN renatuT yTaT tumna |.

Bupycusiii renarut ytar tuna [ (BI'Y- |, uHbekunoOHHBINH TemaTuT yTOK) —
BBICOKO KOHTaruo3Has 00JIe3Hb, OCTPONpOTEKaroas y yriaT 10 4-6 — HeqenbHOro
Bo3pacTta [91] u maTeHTHO y B3pOCION NTHIBL, C IPEUMYILECTBEHHBIM TOPAKEHUEM
IICUCHU M BBICOKOH CMEPTHOCTBIO MojioaHska 0 90-95 % [20, 40, 73, 62, 85, 91].

CanurtapusiM kojekcoM MOb (2008) BI'Y-1 BkitodeH B mepedeHb 0C000
omacHbIX 0osie3He [62].

BI'Y- | HaHOCHT 3HAUUTEIBHBIM SKOHOMHUYECKUN YIIEpO YTKOBOIYECKUM
X0341CTBaM, 0COOCHHO MPOMBIIIJICHHOTO TUIIA, 33 CYeT MaccoBoi rudenu ytat 1-30
— cyrtoyHoro Bo3pacta B (30 — 95 %) MU CHWXEHHS TNPOIYKTUBHOCTU YTOK.
MonoaHsK nociie NepeHeCeHHON 00Ie3HU OTCTAeT B POCTE U Pa3BUTHUH, UYTO BENET K
YAaCTUYHOM MOTEPE MICHOM MPOTYKTUBHOCTU M OCJIOKHSAET BEJECHUE TUIEMEHHOM pa-
OOTHI. VYiep6 oT uHpexmn yCyryounsieTcs 3arparamu Ha
MEpPOIPUITHSI, OrPAHUYMBAIOLINE pPACIPOCTpAHEHUE O0Je3HH, Korna OoJie3Hb
MIPUHUMAET CTallMOHAPHBIN Xapakrep [21, 40, 73, 78, 84].

Jlnst 6opbObl ¢ BupycHBbIM rematutoM yTaT Tuma | (BI'Y-1) nHapsmy c
3((HEKTUBHBIMU  BETEPUHAPHO-CAHUTAPHBIMU ~ MEPONPUSTUSIMU  Ba)KHas  pPOJb
NPUHAIIICKUT CcrleluuPpUUIeckol MNpo(UIIaKTHKE, HAMNpPaBICHHON Ha CO3JaHue
HaIpPSHDKEHHOTO MMMYHHUTETa y MOJIOJHSKa 10 6-HemenbHOro Bospacta. C 3TOH
LEIbI0 MPUMEHSIOT aTTEeHYMPOBAaHHbIE U MHAKTUBUPOBaHHbIE BakiuHbI [9, 18, 80,
97, 120].

ATTeHyupOBaHHAsi BUPYCBAKIIMHA TIPU OAHOKPATHOM BaKIMHAIIMM UHIYLUPYET
HEJOCTATOYHO HAIPSDKEHHBIM U IIPOJOJDKUTEIBHBI MMMYHUTET y MOJIOJHSAKA U

POIUTENBCKOTO CTaAa MTHUL, MO3TOMY HeoOxoauma 2-3 — KpaTHas MMMYHH3AIUs

[85].
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MHakTUBUpOBaHHAas BaKLUWHA, MpPUMEHseMas IpU HMMYHH3AaLUU PEMOHTHOIO
MOJIOJIHSIKA YTOK WJIM POAMUTENBCKOrO CTaja 3a MECSIl 10 Hayaja SIUUEKIIAJIKH,
WHIYIHUPYET BbIPAOOTKY CHEeUU(PUUECKUX AaHTUTE]T B BBICOKMX TUTpax M
o0ecrieunBaeT TpPaHCOBapUAIbHYIO TMepenady MaTepUHCKUX AaHTUTEN YTITaM B

TEUEHHUE BCEro penpoyKTUBHOTO nepuoaa [35, 120, 127].

[ToaToMy pa3paboTka BBICOKOI(D(pEeKTHBHOM WHAaKTUBUPOBaHHON
BakIlMHbl 1potuB BI'Y-l, mnpumensemoii B yCIOBHSIX HIPOMBIIUIEHHOTO
YTKOBOJCTBA, (EpPMEPCKUX XO3AHUCTB U JIMYHOTO TIOJBOPbS — OCTaeTCs

BOCTPEOOBAHHOM B PE3YJIbTATE CIEAYIOIIUX PUYUH:

- OTCYTCTBUE OTEUYECTBEHHOIO MHAKTMBUPOBAHHOTO BAKIIMHHOTO Ipemnapara
MIPOTHB BUPYCHOTO T€MATUTA YTOK;

- HEJIOCTATOYHO JUIUTEbHBIN HANpPsKEHHBII UMMYHUTET NMPU MPUMEHEHUU
YKUBBIX BaKIIMH MIPOTHUB BUPYCHOTO renaruta yTsaT Tuna l;

- COKpallleHUE KOJIMYECTBA BAKUMHALWN C LIEJIbI0 YMEHBLIEHUSI CTPECCOB H
Harpy3ku Ha HMMYHHYIO CUCTEMY NTHUIbI;

- TOTPeOHOCTH B BAaKIIMHHOM IIpemnapare, He CoAepIKalieM >KMBOTo BUpyca.

Crenenb pa3padoTaHHOCTH TeMbl. VI3MEHUHMBOCTh BO30OyAUTENS, €ro
AHTUTECHHAsI BapualeNbHOCTh, HECBOCBPEMEHHAs! JMArHOCTUKA W HECOBEPIICHHAS
cxema creruduueckorl mporIakTUKU OOJE3HU SIBISIOTCS MPUYUHON CIIOXKHOM
AMU300TUYECKOM CHUTyallMd 10 BHUPYCHOMY TE€MATUTy YTAT B  XO3SIMCTBax
npomeIiienHoro tuna [18, 62, 67, 73, 77, 78, 116].

B Poccuiickoit ®enepanuu  ana  cneuuduueckor npodunaktuku BITY-
lnpumeHsIOT SMOPHOHANIBHYIO AaTTEHYHMPOBAHHYIO BHUPYCBAaKIIMHY €3 IITaMMa
BI'HKH-K, xoropas wuHIynupyeT HEIOCTATOYHO JUIMTENBHBIM HANPSKECHHBIN
MMMYHHTET TP OJHOKPATHOM BaKIIMHAIIUU POAUTEILCKOTO CTaja u Tpedyercs 2-3 —
KpaTHasi IMMYHH3AIIMs B Tipoliecce BhipamuBanus [9, 18].

Hean wm 3agayum wuccaenoBanmsi. llenbro Hacrosimiedt paboOTHI  SABJISIACH
pa3paboTka MHAKTUBUPOBAHHOW BaKIIMHBI IPOTUB BUPYCHOIO renaruTa yTiaT tuna |

N U3y4YCHUC CC I/IMMYHO6I/IOJ'IOFI/I‘-ICCKI/IX XapPaKTCPUCTHK.
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JI7is TOCTHKEHUS MOCTaBICHHON 1IeTH OBbLII0 HEOOXOIMMO PELIUTh CIEAyIOIINe
3a1auu:

- TO1I00paTh MPOU3BOACTBEHHBIN ITAMM BUpYCa Te€MaTUTA YTAT U U3YyYUTh €TI0
OHMOJIOTUYECKHE XapAKTEPHUCTHUKHU;

- U3yYUTh ONTUMAJIbHbIE CUCTEMBI KYJITUBUPOBAHUS BUPYCA;

- pa3paboTaTh KOMIIOHEHTHBIA COCTAaB MHAKTWBHPOBAHHON BAKLIWHBI MPOTHB
BUPYCHOTO T'€laTuTa yTAT;

- M3Y4YUTh (UBUKO-XUMHUYECKHE NapaMeTpbl U HUMMYHOOHOJOTUYECKUE
CBOMCTBA MHAKTUBUPOBAHHOMN BaKIMHBI;

- U3y4uThb JIUHAMHUKY (OPMHUPOBAHHS NOCTBAKIIMHAJIBHOTO HUMMYHHUTETA Y
BaKIIUHUPOBAHHBIX YTOK.

Hayunas HOBM3HA. Bnepseie pa3zpaboraHa OTEYECTBEHHAs
WHAKTUBUPOBAaHHAs 3MYJIbIMPOBAaHHAs BAKLMHA IIPOTUB BUPYCHOIO I'eNaTUTA YTIT
tuna l.

OtpaboTaHa onTUMajbHas CXeMa IOJYyYEHHUS BUPYCCOAECPIKAIIETO ChIPhS M3
BakIMHHOTO mTamma « BH-3» Bupyca renarura yTsT.

[Iramm «BH-3» Bupyca renatura s MPOU3BOACTBA BAKIIMHHBIX MPENAPATOB
U JUarHOCTUYECKUX HaOOpOB, JEeNOHMpPOBaH B [ oCyAapCTBEHHOM KOJJIEKIUU
BupycoB B HUUM Bupyconornu mm. J[.1. UBanosckoro, ®I'BHY «OHULIOM um.
H.®. T'amanen» MunsnpaBa Poccun mom Ne 2859 u marentmpoBan B PD kak
«IlItamm «BH-3» Bupyca renaruta ytar tuma | poma Avihepatovirus cemericTsa
Picornaviridae ams mpoM3BOACTBA BAKIMHHBIX IPENApaTOB W JUArHOCTHYCCKUX
HabopoB, Ne 2675995, 08.05. 2018 [54].

N3ydeHbl peKMMbl U KMHETMKA MHAKTUBAallMM BUpyca remnarura yTaT tumna |
AMUHOATHJIITUIIEHUMHUHOM.

Hayuno 000CHOBaH KOMITOHEHTHBIN COCTaB WHAKTUBUPOBAHHOU
COpOMPOBAaHHOM U HSMYJIBIMPOBAHHOW BaKIUMHBI, ONpPEIEICHbl ONTHUMAalbHbIC

COOTHONLICHHUA aHTUT'CHA U aJBbIOBAHTOB.
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Jlokazana ee Oe3BpeOHOCTb, BBICOKAs AHTUTEHHOCTb M  CIOCOOHOCTD
UHIYyIUpPOBAaTh JUIMTEIBHBIA WMMYHHUTET II0 CPaBHEHMIO C BHUPYCBaKIUHOU
BHHBHII.

Nzydyena pauHamuka (QOpMHUpPOBAHUS CHEUU(DUUECKUX aHTUTEN K BHUPYCY
renaTuTa rocjae UMMYHU3AlUHA, THAKTUBUPOBAHHON SMYJIbITUPOBAHHOMN BAKI[MHOM.

Y CTaHOBIEHO, YTO WHAKTUBUPOBAHHAS HOMYJIbIMPOBAHHAs BaKIMHA IIPOTHUB
BUPYCHOTO TemaTuTa yTAT TUna | MHAYyUHpyeT y OJHOKPATHO NPUBHUTHIX YTOK
o0pa30BaHME BHICOKOTO YPOBHS CHEIU(PUUIECKUX aHTUTEN K BO30YIUTEITIO.

Teopernyeckast M NIpakTHYecKasi 3HAYUMOCTH PadoOThI.

Ha OCHOBaHHUHU IIPOBEICHHBIX UCCIICIOBAHUM pa3paboTtaHa
BbICOKOA((DEeKTHBHAsT HMHAKTUBUPOBAHHAS SMYJIbIUPOBAaHHAs BaKIMHA IMPOTHB
BHUPYCHOTO renatura ytar tumna |.

[lonyuyeHHble pe3ynbTaThl MCCIENOBAHUN IOCIYXXUIM OCHOBAaHUEM JUISA
pa3pabOTKN METOIMYECKUX MOJIOKEHUN «BaklMHalMs NPOTUB BUPYCHOTO TeMaTUTa
yTAT THna I», TEXHOJOIMM W3TOTOBJICHUS WHAKTUBUPOBAHHOW BaKUWHBI U
IIOATOTOBKM IIPOEKTa HOPMAaTUBHOM JOKYMEHTAallUM Ha WHAKTUBUPOBAHHYIO
BaKI[MHY NMPOTUB BUPYCHOI'O renaTuTa yTat tumna l.

[Tonyuen marent PO «BakmuHa mpoTHB BUPYCHOTO TenatuTa yTat Ttuma |», No

2712948, 27.06.2019 [36].

MeTtonoJiorusi 1 MeToAbl HMccJaenoBaHus. MeTononoruss padoThl BKIIHOYAJIA
aHAJIN3 HAy4YHOM JIMTEPATYPhl, TIOMCKOBBIE MCCIECIOBAHUS, OCHOBAaHHBIE Ha
CTAaHJAPTHBIX TMPOLEAYpaX C HCIOJIb30BAHUEM PA3JIMYHBIX MATEpUAJIOB U
KUBOTHBIX. B paboTe WCronp30BaM BUPYCOJOTHYECKUE, MHUKPOOHUOIOTHYECKUE,
OmoxuMHUecKre, GU3NKO-XUMHYECCKHUE, CEPOJIOTMYCCKHIE U CTATUCTHYECCKUE METOJIBI
UCCIIEIOBAaHUMN.

IHos10xxeHus1, BBIHOCUMbIE HA 3ALUTY:

- XapakrtepucTtuka BakuuHHOTO «BH-3» BUpyca remarura ytat tumna l;

- CXeMa TIIOJNYyYEHHUs BHUPYCCOIEPXKAILIETO ChIPbA  JUISI  W3TOTOBJICHUSA
VHAKTUBAPOBAHHOMN BAKLIMHBI;

- HWHAKTHUBAIWA BUPYCaA I'CIIATUTA YTAT THUIIA I AMHWHO3THUIIDTHIICHUMHWHOM;
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-  KOMIIOHEHTHBI  COCTaB  HMHAKTHMBHUPOBAaHHOW  COpOMPOBAHHOM U
AMYJIBIUPOBAHHOUN BAKLIMHBI;

- (U3MKO-XMMHYECKHUE U AHTUICHHbIE XapaKTEPUCTHUKU HWHAKTUBHUPOBAHHOM
BaKIMHBI IPOTUB BUPYCHOIO renaTuTa yTaT tuna I.

CreneHb 10CTOBEPHOCTH M anpodanms pe3yabraroB. HayuHble 1osIokeHuUs,
BBIBOJIbI M TIPAKTHUYECKHE PEKOMEHIAINH, CHOPMYIUPOBAaHHBIE B AUCCEPTAIIMOHHOM
paboTe Hay4HO-OOOCHOBAHBI, JIOCTOBEPHbI W BBITEKAIOT W3 PE3YyJIbTAaTOB
COOCTBEHHBIX  HccieqoBaHMW. VccrmemoBaHust  MpoBEAEHbI Ha  OOJIBIIOM
(akTHYEeCKOM  MaTepuajie €  HCIOIb30BAHUEM  COBPEMEHHBIX  METOJOB
UCCJIEIOBAaHUN. Pe3ynbrarel HMcCaenoBaHWM IO TEME IHUCCEPTAlUU JIOJO0XKEHBI U
oOCyX/IeHbl Ha 3acefaHusiXx Meroauueckoro coBera otaena supycosnoruu u OBII u
VYyenoro coeta BHUBUII (2017-2019); MexnyHapoaHoil HaydyHO KOH(pEpeHIUU
«DyHaameHTatbHbIe nccnenosanus» (I1para, 2018).

[Iyonukamun.  OCHOBHBIE  MOJIOKEHHUSI  TUCCEPTALMOHHOW  pabOThI
OnyOJIMKOBaHbl B 8§ HAyUHBIX CTaThsX, U3 HUX 4 — B NMEPUOAUYECKUX H3/IAHUSX,
BXOJSIIMX B II€PEYCHb POCCUICKHX HAYUYHBIX PELEH3UPYEMBIX KYPHAJIOB JUIs
OIMyOJIMKOBaHUS OCHOBHBIX pE3YyJIbTAaTOB JAHMCCEpTalMid, yTBepkAeHHbIX BAK
MunucrepcTBa oOpa3zoBanus u Hayku P®D. 2 marenta Poccuiickoit deneparum.

Crpykrypa amccepranum. Jluccepramus wusznoxkeHa Ha 111 crpanmnax
KOMITBIOTEPHOTO TEKCTa M COCTOMT M3 CIEAYIOIIMX pa3leioB: BBEIEHHUE; 0030p
JUTEpaTypbl; COOCTBEHHbBIEC MCCIEIOBaHUS, BKIIIOYAIOIIME MaTepuaibl U METOIb,
pe3yabTaTbl HMCCIENOBaHUM; OOCYXIEHUE pEe3yJbTaToOB; BBIBOMbBI; MPAKTHUECKUE
NPENJIOKEHUS; CIUCOK JIMTEPATyphbl, CIHCOK COKPAall€HUH U MPUIIOKEHUE.
Huccepranus wunroctpupoBana 12 tabmuiiamu, 2 pucyHKamMu U 2 (opmynamu.

Cnucok nuTeparypbl BKIIo4aeT 132 ucTouHMKa, U3 KOTOPHIX 76 3apyOeKHbIX.
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1. OB30P JIMTEPATYPbBI

1.1. 3HavyeHne ¥ NPeANOCHIIKH Pa3BUTHS MPOAYKTUBHOIO YTKOBOACTBA

YTKOBOJACTBO, Kak Jit0Oasi OTpaciib NTUIEBOACTBA SBISAETCS PE3EPBOM
YCKOPEHHOTO YBEJIMYEHHs] IPOM3BOJACTBA Msca. Pa3BUTHE JaHHOM oOTpaciu
ONpAaBJAaHO TE€M, YTO YTHHOE MSCO, OTIMYAsICh MO BKYCOBBIM KayecTBaM OT Msca
JPYTUX BHIIOB NTHI], PACHIUPSIET aCCOPTUMEHT MSCHBIX IMPOTYKTOB KaK I[€HHBIN
TUETUICCKAN MTPOTYKT MTUTAHUS.

B ominuue oT apyrux BUIOB CEIHCKOXO3SIMCTBEHHOM MTHUIBI, YTKU 00JIaaloT
CIIOCOOHOCTBIO HUCIOJIb30BAaTh I'PyObI€, COYHBIE M 3€JIEHbIE KOpMa, CONEp Kallue
OOJIBIIOE KOJIMYECTBO KJIETYATKH, YTO TO3BOJISIET TMOJy4YaTh MPOAYKIIUIO TPH
MHUHHUMAaJbHBIX 3aTparax KOHLIEHTPUPOBAHHBIX KOPMOB [46].

CnocoOHOCTh YTOK YAOBJIETBOPATH CBOM MOTPEOHOCTH B MHUTATEIbHBIX
BEIIECTBAX 3a CUET KOPMOB €CTECTBEHHBIX MACTOWI U MPUPOAHBIX BOTOEMOB
onpeAeNnuiia 1elIecoo0pa3HOCTh AAIBHEHUIIEr0 Pa3BUTHUSI YTKOBOJCTBA Ha OCHOBE
WHTErpaliui OOIIECTBEHHBIX XO3SHCTB C JUYHBIMU TOJICOOHBIMU XO3SMCTBAMHU
HaCEeJICHHUS.

[ToTpeOHOCTH HaceleHHs] B CYTOYHBIX YTATaX YAOBIECTBOPSAIOT KPYIHBIE
YTKOBOAYECKUE KOMIUIEKCHI, CIIEHMAIN3UPYIOIIUECS 1O MPOU3BOJCTBY INIEMEHHON
OPOAYKUMK  BOJomaBaronmieil nTuibl. OCHOBY MNPOMU3BOACTBA  IUJIEMEHHBIX
NTULEBOAYECKUX  3aBOJIOB  COCTABIISIIOT YTKM COOCTBEHHOM  CENEKIHMH C
MPUBJICUCHUEM MPUHIMITHAIBHO HOBOTO WMIIOPTHOTO TEHETUYECKOTO Marepuaia
JUTsl o0ecrieyeHus MHTEHCUBHOTO POCTA U YBEJIMUEHHUSI BBIXO/1a IOCTHOTO Msica.

CoznanHble HOBBIE KPOCCHI YTOK 001a/1at0T 00Jiee BHICOKUMH TIPOAYKTUBHBIMH
¥ BOCITPOU3BOIUTEIHLHBIMHU Kaue€CTBAMH, MEHBIIINM COICPKAHUEM KUPA B TYIIIKE.

JlanbHeillee yBenTMYEeHUE MPOU3BOJCTBA Msica YTOK BO3MOXHO Ojaromaps
3¢ (HEKTUBHOMY HCTIONB30BAHUIO PA3IMYHBIX KOPMOB M KOPMOBBIX J100aBOK [19], B
TOM uucie (EPMEHTHBIX CEJCHCOJEPXKAIIUX NpenapatoB M CUHTETHYECKUX

aMUHOKHUCIOT [33].
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B Hacrosimee Bpemss B P® HacuuthiBaercs cBeiie 20 MOpoa U MOPOAHBIX
rpynn yTok. YTKH opoabl Mynap/i 0cCOOEHHO IEHSATCA 32 Ka4eCTBO KPAaCHOTO Msica
U TNpU OTKOPME Ha KPYNHYI MedyeHb. [lekuHckue yTKU (paHIly3CKOM CeleKIuu
XapakTepu3yroTcs HeOoNbIoi oxupsaeMocThio (15%), ¢ BecoM mpu oTKOpMe 110 3,5
KL

B memom B xo3siicTBax Poccutickoit denepamnyu B o BeipammBaetcs 6omee 40
MJIH. YTST, @ IPOU3BOACTBO YTUHOI'O MsiCa COCTaBIsAET CBbIlIe 120 ThICSY TOHH.

Pa3zpaboTana T€XHOJIOTHS KPYITIOrOI0BOTO MPOU3BOJICTBA MsACA YTOK, B OCHOBE
KOTOPOM HCHOJIb30BaHUE POAUTEIBCKOTO CTaja B TedeHwe 2,5 jner. J[Ba mukia
SUIIEKIAIKU Y HECYIIEK TO3BOJIAIOT MOJIy4aTh MHKYOAlIMOHHBIE siila 9 Mec. B Tofy.
SvyHasg NpoxyKTUBHOCTH YTOK Bo3pocia ¢ 35 10 65-75 sauil.

Pa3paborana TeXHOJIIOTHS NPUHYIUTEIBHOTO OTKOpPMa YTOK Ha JKUPHYIO
MEYEHb, CO3JIaHbl YKCIIEPUMEHTAIbHbBIE MAIIMHBI 111 oTKopMa nTuikl 460-500 r 3a
21-23 nHs TPUHYIUTETFHOTO OTKOPMa YTOK, YTO COOTBETCTBYET MUPOBOMY YPOBHIO.

Hcnonb3oBaHue peKkoMeHaIui M0 MPOU3BOJCTBY U MEPepadOTKH MPOAYKITUU
YTKOBOJICTBA, pa3pabOTaHHBIX COTPYAHUKAMHU BHUTUII, BHUUN3XK,
[ocynapcTBEHHOTO TIUIEMEHHOIO NTHUIIEBOIYECKOrO 3aBona «braroBapckuid», Ha
OCHOBE pE3yIbTaTOB HAYYHBIX MCCIECJOBAHUI, NEPEIOBOTO OTEYECTBEHHOIO U
3apyOeKHOTO OMbITA, MO3BOJIUT JOCTUYb BHICOKUX MPOU3BOICTBEHHBIX MOKa3aTenei

Ha YTKOBOAUYCCKHX IMPCATIPUATHUAX.

1.2. BupycHbiii renatut yTaT THHA [, pacnpocTtpanenne u ymiepo,

NPUYUHSEMbI 3TOH 00/1e3HBIO

BupycHbiii rematutr ytaT THna 1 (MHQEKIMOHHBIA TENaTuT YTOK) —
OCTpPOIpPOTEKAOIasi KOHTAaruo3Has OoJe3Hb YTAT J0 4-6 — HemeIbHOTo
BO3pacTa, XapaKTePU3YIOMIAsACS TOPaKECHUEM II€UYCHH W BBICOKOHW JIETAJIbHOCTBHIO
(90-95 %) [21, 22, 74, 82, 83, 109].

O 3a001€eBaHUU MTULl BUPYCHBIM I'e€NaTUTOM MEPBbIE COOOIEHUS MOSBIINCH B
1949 roay B CIIIA [86]P.P. Levineu J. Fabricant. Ilo3aHee BUpYCHBII renaTut yTsaT

tuna 1 Obu1 3apeructpupoBaH B Anriuu, [epmanuu, Kanane, SAnonun [86] us
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Kurae [75], a B 1984 romy BO30Oymutens ObUT HIASHTU(DUIMPOBAH KaK BHUPYC
renaturta ytaT tauna I [69, 75, 87].
B CCCP BupycHbIii TenatuT yTSAT BHOEpPBBIC 3apeructpupoBaniu B 1958 romy Ha
Teppuropun benroponckoit u XapbkoBckoil oonacrei [7, 38, 39, 40].
B Bbenopyccuu, B nepuog ¢ 1990 no 1996 rr., nepuogndecku HaOIIOAAIN BCIBIIIKH
BUpycHoro remaruta ytat (BI'Y), npu atom rubens yrsaT nocturana 50 % [38, 39].

B nacrosimee Bpemsi 3a00JieBaHHE PETUCTPUPYETCS BO MHOTHUX E€BPOIMEHCKUX
cTpaHax, a Takxke B Erunte, CIIA u Kanane [7, 22, 26, 78, 84, 110, 111, 125].
CyllleCcTBEHHBI 3KOHOMUYECKUW YyHIepO MPOMBILIJIEHHOMY pPa3BEICHUIO YTOK
BI'Y-1 nanocut B Kutae [77, 91, 116, 130],na Hero mpuxomutcs 6onee 80%
CMEPTHOCTU YTAT B BO3pacTe /10 3 HENelb, BhIPAIICHHBIX HA YTUHBIX (depmax [87].
CanutapabsiM kojekcoM MOb (2008) nmo HazeMHbIM XUBOTHBIM BI'Y-1 BKIItOUueH B
nepeueHb HOTUGUIUPYEMbIX HHDEKIUN Hapsay ¢ MHPEKIIMOHHBIM OPOHXUTOM KD,
Ooone3Hpl0 Mapeka, HHGPEKIIMOHHON OypcaibHOW OO0JE3HBIO Kyp, YyMOU U
MCEBA0YYMOM NMTHIL [62].

BupycHbiii renaTut yTAT Tuna 1 NOpUYUHSET YTKOBOAYECKHUM XO3SIMCTBAM
3HAYUTENbHBIA SKOHOMUYECKUN yIIepO, KOTOPbIA 00YCIOBIEH CMEPTHOCTBIO YTAT B
Bo3pacte 1-30 cyroxk (90-95 %), CcHWKEHHEM TIPUPOCTA KUBOM MaCChl
nepedoIeBIINX YTAT U UX MPEKICBPEMEHHON BHIOPAKOBKOM, a TaK»Ke HApyIICHUEM

CeJIEKIIMOHHO-TNIEeMEHHOM paboThl [7, 21, 22, 26, 40, 122].

1.3. XapakTepucTika BUpyca renatura yrar tuna |

B Hacrosiimee BpeMs BO30yIWUTENh BUPYCHOTO TeMaTHTa YTIT TEHETUYECKH
pasneneH Ha 3 ceporumna [65, 87, 92]: BceMUpHBIN TPaJUIIMOHHBINA KJIACCUYECKUN
CEpOTUIl — BUPYC THUMNa 1, MOJYYMBIIMM TOBCEMECTHOE pacnpocTtpaHeHue [111]
BHUpYC THUIA 2, n3oaupoBaHHbIil Ha TaiiBane [110] u Bupyc Tumna 3, BbIACICHHBIN B
Anrmuu, B CIIA [62, 87, 88], B FOxHoi1 Kopee n Kurae [82, 84] u Mexny HUMHU
HET nepekpecTHor HerTpanuzauuu [110, 111].

Bupyc remarura yrar tuma | (BI'Y-l) knaccudunupyercs  kak

PHK-conepsxamuii BUPYC pona Avihepatovirus, cemeiicTBa



12

Picornaviridae.MccnenoBanus crpyktypsl reHoma BI'Y-l mokaszamu, uto reHOM
BHUpYyCa COCTOUT W3 OJIHOTO OTKPBHITOrO Y4YacTKa JJisi CUATHIBAHUSA Mexay 5'- u 3'-
HETpaHCIUPYEeMbIMU O0NacTAMU. TpaHCIHpPyeMblid y4aCTOK T€HOMa KOAUPYET OeJIoK
MOJIMOPOTEUH, COCTOSAMNA U3 2249 aMUHOKHCIOT, KOTOPBIM THAPOIHU3YETCS
nporeazamM B 12 caMoCTOsATENbHBIX 3peiiblx nonumnentuno [64, 81]. Cpenn tpex
cTpykTypHbiXx 0enkoB VPO, VP1 u VP3, 6enok VP1 sBnsieTcss 0CHOBHBIM, KOTOPBIN
UHAYLHpyeT oOpa30oBaHME 3allUTHBIX HeUTpammsyromux anturen [123, 130].
Kpome Toro, 6enok VP1 oTBeTCTBEH 3a MaTOr€HHOCTh U BUPYJAEHTHOCTh BUpyca [78,
92, 112] m wumeer HaumOOJbIlIee TEHETHYECKOE pa3HOOOpa3ue Cpelad pa3HBIX
n30istoB [64, 70, 117].

Bupyc remaruta ytar THna 2 U 3 ObUIM KJIacCU(PUIMPOBAHBI KaK CEMEHCTBO
Aviastrovirus yrok u nepeuMeHOBaHbI B AStrovirus tumna 2 u 3 COOTBETCTBEHHO [68,
84, 107].

Bupyc remaruta ytar tumna 1 chepuueckoit ¢popmsel, quametp BupruoHoB 20-40
HM., €ro HaOIIoanu B TOHKUX Cpe3ax MEeUeHU MPH AIEKTPOHHON MUKpocKonuu [65,
87].

Bupyc renatuta yTAT TMOa 1 penpoayuupyercs B KIETOYHBIX KYyIbTypax, B
12-13 — cyTO4HBIX SMOPHOHAX YTOK, 7-9 — CYyTOUHBIX AMOpPUOHAX KYp, a TaKXKe B
sMOpuoHax mepenenok [59]. Bupyc Tuma 2 Xopoumio pa3sMHOMKAETCS B YTHHBIX
AMOpHUOHAX U OpPraHU3ME YTOK, B KYJBTYpe KJIETOK IMEYEHU M TMOYeK yTeHKa. B
OTIMYME OT BUpYyca TUMNAa 1, €ro penpoAyKIHUs B KYJIbType IOYEK UBIIUIEHKA W
nepenesnku orpaHudeHa. Kpome sToro, BUpyc THuma 2 HE penpoaylUUpyeTcs B
IMOpHOHAX Kyp. YTATa UMMYyHHbIE K BUpYyCy THMHa | 3a00JeBaroT mpu 3apakeHUH
BupycoM Ttuna 3. OcoOEHHOCTH pEenpoOAYKLHUU CBHUJETEIbCTBYIOT O HAJIWYUH
AHTUTEHHBIX pa3IMuuil y BUpyCcOB renaruta [94, 126].

HccnenoBaHusi MaTOreHHOCTH BHUpPycCa TeENaTtuTa Il YTUHBIX M KYPUHBIX
AMOPHUOHOB TPU 3aPAKEHUU B JKEITOUYHBIA MEUIOK U aJUTAHTOMCHYIO MOJOCTh B J03€
3,0 Ig DJMs/0,2 cm® mnokasanu, 49TO YyTHHBIE SMOPHUOHBI ObUTM Oonee

YyBCTBUTEJBHBIMU, MX THUOenb HacTynama depe3 48-72 u B 100% cmyuaes, a
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KypHHbIe SMOpHOHBI Torudanu uepe3 72-96 u B 20-60% ciaydaeB mpH 3apakeHUU B
aJUTAHTOUCHYIO MoJ0CTh U 30-90% mipu HHPUIMPOBAHKUH B SKEIITOYHBIN MelIok [29].

VY naBmux >MOpHOHOB HaOIOAJIOCh OTCTABAaHUE B PA3BUTHH, TUIIEPEMUS
COCYIOB  JKEITOYHOTO MEIIKa M  aulaHTouca, Jud@y3Has  OTEYHOCTb
3apOJpIllIa, 3aCTOMHBIE U TEMOPPArMYECKUE SIBJICHUS, HAJUYME B AJUIAHTOMCHOU
MOJIOCTU MPO3PavyHOM, MHOINIA ONAJECUUPYIOIEH KHIKOCTU 3E€JIE€HOBATOrO IIBETA.
[leyenp  yBenWuYeHa,  YIUIOTHEHa,  HMMEET  CepoBaTO-OejIoBaThIA  WJIHU
CEpOBATO-3€JICHOBATHI OTTEHOK. YepenoBaHHE TMOPAKEHHBIX M HOPMAJIbHBIX
Y4aCTKOB MApEHXUMBbI NIPUIACT MEYCHU MpaMOpPHBIN Bu. Ha moBepxHOCTU MeyeHU
BBISBIIAIOTCS HEKpoTHueckue ouaru [29, 37, 38, 43].

[Ipu rUCTONIOTMYECKOM HCCIIENOBAaHUU CPE30B MEYEHH MOTMOIINX SMOPUOHOB
OTMEYAIOT JIETEHEPALMI0 KJIETOK II€YEHW M O04YaroBble HEKPO3bl, JUMQPOHUIHYIO
UHOUIBTPAIMIO U TIPOTIUEpaIuio TPAHYIOIMUTOB, a TAKKE THIEPIUIA3UI0 JKETIHBIX
MPOTOKOB [29, 37, 49, 66].

Hns yrat BI'Y-1 matorenen, B ocHOBHOM, 10 30-cyTouHoro Bo3pacta. lIpu
WHOKYJSIIMM  YTAT BUPYCCOJAEPIKAIIMM MATEPUAIOM KJIMHUYECKUE MPHU3HAKU
OoJie3Hn MOSBISIFOTCS crycTst 24-48 u [8]. Bupyc crabuieH npu temmepaType Jo
40-45°C, HO OBICTPO HMHAKTHUBUpPYETCS TMpHU Oojee BBICOKUX Temmeparypax. [lpu
temneparype 37°C Bupyc oOCTaBajCsi >XM3HECHIOCOOHBIM B TeueHue 21 Cyr.
dopmanpaerua B koneuHor koHuentpauuu 0,1% npu remneparype 37°C B TeueHue
24 4acoB MOJIHOCTHIO WHAKTHUBUPYET HH(PEKIIMOHHYIO aKTUBHOCTh BHpYyCa renaTuTa
yTat [49].

BI'V-1 ycToilumB BO BHEHIHEW cpejlie, NMPU KOMHATHON TEMIIEpaType BHUPYC
TepseT MaTOreHHOCTh yepe3 48-96 u. Bupycconepxamas KuJIKOCTh MPU XPaHEHUU

B xosioauiabHuKe Tipu 2-4 °C ocraercs uHpekmonHou 10 700 cyt [8].
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1.4. Knuauko-naromopgosiornyeckue Npu3HaKku 00J1e3HI

KnvHuueckue mnpu3HaKd TpU BUPYCHOM TemaruTe yTAT Tuna | omucaHsl
MHOTHMH aBTOpPaMH U UMEIOT MHOTO OOIIIETO.

BupycHblli Temarur 4Yamie BCEro IPOTEKaeT B CBEPXOCTPOM M OCTPOU
dbopmax [38, 102, 109].

NukyOanmonuslid nepuoa jumress or 1 jgo 5, pexe — mo 12-13 cytok.
Pa3HoOOpasue  KIMHUYECKOTO  NpPOSBIEHUS  3aBUCUT  OT  BO3pacra H
(U3HOIOTUYECKOTO COCTOSTHUS NTHLIBI, YCIOBUN COJEPKaHUS U KOPMIICHHUS, a TaKKe
BHUPYJEHTHOCTH Bupyca [20, 21, 22, 38, 39].

XapakTepHbIMH MpPHU3HAKAMU OCTPOrO TEUYEHHsI OOJE€3HU SBISAIOTCA €€
BHE3aIHOE Hayajlo, KOPOTKUH MHKYyOallMOHHBIA NEpUOJl, KOTOPBIM cocTaBiseT oT 1
no 7 cyrok. BHawyane OoJibHBIE YTATa JEPKATCA OTIEIBHO OT OCTaJbHBIX YJIEHOB
BBIBOJIKA, IIEPECTAIOT JABUIaTbCsl W CUAAT C IIOJY3aKpBITBIMM IJIa3aMH. 3aTeM
HEOKUJAHHO TAJaloT Ha OOK WM CHOUHY, BBITATUBAIOT HOTU  BAOJb
TYJOBMILA, U3-3a CYAOPOKHOTO COKPAIUEHUS MBIIIL IIEH, 3aIPOKUIBIBAIOT TOJIOBY
Ha cnuHy. Yepe3 1-3 4 mocne nposBIEHUS KIMHUYECKHUX IPU3HAKOB yTITa B
COCTOSIHUM OMUCTOTOHYCA MOTHOAIOT.

3aboneBaemocth  gocturaer  100%, a  CMEPTHOCTH y  MOJIOIBIX
YTAT, ”HPUIMPOBAHHBIX BUPYCOM renaTuTa yTok Tuna l, BappupyeT. Y HEKOTOPBIX
YTIT MJIQIIC OTHOW HENEW CMEPTHOCTh MOXKET gocturath 95%. Cpenun yrat 1-3 —
HeznenbHOro Bo3pacta — 50% wu MeHee. Y 4-5 — HeAENbHBIX YTAT YPOBEHb
3a00J1€Ba€MOCTH U CMEPTHOCTH HU3KHE WK OTCYTCTBYIOT [40, 78, 84].

[TonmHoE BBI3IOpOBIEHUE OTMeuaeTcs penko. [lepeboneBine yTsiTa 0CTalOTCS
BUpycoHOcUTeNsIMU. M3 00pa31oB MaToinoruueckoro Marepuania (rmeuyeHb, rOJIOBHOM
MO3T), TMOJYYEHHBIX OT MepeOOJeBIIMX YTAT, MOXHO H30JIMPOBaThb BHUPYC, a B
oOpasiiax CBIBOPOTKH KPOBH BBISIBUTH crieniruueckue antutena [21, 38].

XpoHuueckyo ¢hopmy HaOMOAAOT Y yTIT 4-6 — HeaenbHOTro Bo3pacta. [lpu
COXpaHEHHH 00beMa MOTPEeOJIEHUs KopMa NTUIA XYAEeT U OTCTaeT B pa3BUTHU. B
HEKOTOPBIX CIy4asiX OTMEYAIOT apTPUTHI M MUHTBUHOOOPa3HyI0 MoxoAKy. [laromoro-

AHAaTOMMUYCCKUEC IIPpU3HAKHU Impu XPOHHUYICCKOM TCUCHHUHU OoJie3Hn
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XapakTepU3ylOTCsl  YBEIMYEHHEM  TI€YEHM U CEJE3€HKU C  oyaraMu
HEKpo30B. B3pocibie yTku nepedonenarot 6eccummntomuo [21, 38, 39, 99].

B crannonapHO HEOIAromnoiay4yHOM XO3SIICTBE MOJIOJHSIK U B3POCIbIE YTKU
uHora nepedonesatoT BI'Y-1 xpoHudecku min CyOKIMHUYECKU, HO C XapaKTEPHOM
MMMYHOJIOTHYECKOW  peakuueil. YTKH  pOOUTEIbCKOTO  CTajaa  SIBISIOTCS
BUPYCOHOCUTEISIMH W BUPYCOBBIACTUTEISIMU. B  UX opraHusmMe MOTyT
OJTHOBPEMEHHO TMEPCUCTUPOBATh BAKIIMHHBIA M MATOTCHHBIA INTaMMbl BHUPYCOB
BI'V-1. Takue ytku B 10-60% ciydaeB B TeueHue 6-9 wMecsleB HECYT
MH(ULMPOBAHHBIE Sillla, MPU UHKYOAI[MU KOTOPBIX BO3MOXHA THOeIb SMOPHOHOB Ha
Pa3IMYHBIX CTAIUSX pa3BuUTUs. CMEPTHOCTh SMOPHOHOB B 3aBUCUMOCTH OT BU-
PYJIEHTHOCTH IIITaMMa | €ro J03bl, MOKeT JocTurarb 50%. [1pu Giaronomydnom 3a-
BEpUICHUM WMHKYOAIlMU TPOSBICHUE OOJE3HM Ha TaKUX yTATax HaONIOmaeTcs B
Bo3pacte 15-30 gHEl, co CMEpPTHOCTBIO MO OTAEHbHBIM maptusMm 5-10%. Ilpu
NOCTYIJIECHUM B HEONAromnoiayyHyr0 NOMYJIALMI0 MOJIOAHSIKA 0€3 MaTepHHCKUX
aHTUTEN K BUPYCY TrenaTuTa OT NapTHUU K MapTHU YTAT CMEPTHOCTHh BO3PACTAaET U
unorma nocruraer 80-95% [21, 38].

Kax npaBuiio, BUpyc renatuta yTsT TUna 1 mopaxaet TOJIBKO MOJIOJBIX YTAT C
BBIDQKEHHBIMU ~ HEKPOTHUYECKMMHM UM T€MOPpPAarv4yeCKUMHU HM3MEHEHUSIMU B
neuenu [80, 85, 91, 103].

Ho B 2016 rogy B HEKOTOPBIX YTKOBOAYECKUX X031MCTBAX B MpoBUHIMHU [1IaHbayH B
Kurtae Obu 3aperucTpupoBaHbI TSHKENBIE BCIBIIMIKK BUPYCHOW MH(EKIIMU YTOK C
najicHuEeM SIMIIEHOCKOCTH, CHIDKEHHUEM noTpeOaeHuUs KOopMa u
3a0oneBanreM sMIHUKOB [131]. BbieneHHbii BUpPYC M3 TOPaXXEHHBIX OPTraHOB
YTOK-HECYIIeK OBLT TOATBEPKIEH KaK BO30YIWUTEIb, BBI3BIBAOIIMA PE3KOE
CHIKEHHE SMLIEHOCKOCTH. [lo cpaBHeHuto ¢ npyrumu mrammamu BI'Y-1 HoOBBII
m3omsaT FC16115 umeer Tpu crnernuaibHbie TOYKM aMHUHOKHCIOTHBIX MYTalil B
HauOonee  BapualenbHbIX  oOmactsax Ha  C-xonne VP11 [131].  Ilpm
AKCIIEPUMEHTAILHOM 3apayKeHUU YTOK-HECYIIEK pEe3yNbTaThI
aTOMOP(OJTOTUIECKUX HCCIAEAOBaHUA OOpa3IOB TKaHEH MaBIIMX YTOK TOKa3alw,

4TO OYCBUIHBIMH U3MCHCHWSIMUA Y HC BAKIIMHUPOBAHHBIX W I/IH(bI/II_II/IpOBaHHBIX YTOK
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ObBLTM KPOBOWBIHUSHUS B SUYHUKH, HEKPO3 SHYHUKA, aTpodus U Aedhopmarus
SAMYHUKA.

B TO BpeMs Kak BaKUMHHPOBAHHBIE YTKU-HECYIIKHM ATTEHYWPOBAHHOU
BakuuHOM mpotuB BI'Y-1 Obumn 3ammienst ot uHpekuuu [131]. Tlo mHEHHIO
aBTopoB [131], 3T0 mepBBIA 3apPETUCTPUPOBAHHBIN CIIy4all TSXKEJIOW BCIBIIIKH
00JIe3HU, BKJIIOUAIONIEH CUHIPOM CHUXEHUS SUIIEHOCKOCTH, BbI3BaHHbIN BI'Y-1.

Boinenennsiii u3zonsar FC16115 BI'Y-1, koropsiii BbI3bIBasl 3a00JI€BaHKE
SUYHUKOB M SiIIeBoa TPEOYET maibHEeHIuX nccaexoBanuii [131].

BupycHblii  rematuT  yTAT  4acTO  IMPOTEKAaeT B acCOUMAlMU  C
BUPYCHOM, OaKTepHUaIbHON U rpuOKOBOMA uH)EKIUIMHU, TaKUX
KaK: TPUII, CaJbMOHEIJIE3, MUKOILIa3MO03, KOuOaKkTepro3, acneprusuie3. [lpu atom
BEIYIIYI0 POJIb B MATOrE€HE3€ aCCOLMUPOBAHHBIX MH(MEKIUNA UTpaeT BO30OyIUTEIh
BupycHoro renaruta. B VYkpaumne BI'Y-1 B OonbpIIMHCTBE ciydaeB MpPOTEKaET
aCCOIMMPOBAHHBIM TEYEHHUEM C CaJbMOHEJJIE30M WJIM acClepruiijIe3oM, PEeXe C
konubakTepro3oM [38]. Tmbenb yTST B pa3HBIX Ipymnmax cocTtaBisuia ot 15,4 mo
90%. Ilpu sTOoM npu3Haku canbmoHemie3a BbisBIsUIM B 10 go 50% cmydaes,
acnepruiuiesa — oT 10 1o 60% ciaydaeB, HO ObUIM YCTAHOBJIEHBI ClIy4au, KOTrnaa
NpU3HAKK acreprusuiesa perucrpuposaiuchk y 100% ocobeii [38].

XapakTepHbIMU  MMATOJOTOAHATOMUYECKMMH  M3MEHEeHusiMu 1ipu  BI'Y
SBJISIFOTCS. HEKPOAUCTPO(PUUECKHUE U BOCHAIUTENbHBIC MPOIECCHI, MPOTEKAIOIINE B
neyeHu. OHa yBeJIMUMBAETCS B 2—3 pasza, CTAaHOBUTCS JKEJITOBATO-TIIMHUCTOTO 1IBETA,
Jpsi0JION KOHCHUCTEHIINH, TIPU HaJaBJIMBAaHUU JIETKO paspbiBaeTcs. Ha moBepxHoCTH
U B MAPEHXMME NECYEHU BBISIBISIOT MEIKHE €AUHUYHBIE TOUCUHBIE WJIM MSATHUCTHIE
KPOBOMBJIMSHUA, BCIEACTBHE YEro OHA HMMEET NEeCTpbld BUI. lemopparmyeckue
MOpPaXCHUSI B TMEUEHU MOTYT OBITh KJIIOYEBBIM (DaKTOPOM OBICTPON CMEPTH YTSAT
[124].

Kenunslif Ty3bIph PACTIHYT U TEPETONHEH KETUbIO JKEJITO-3€JICHOrO I[BETA.
Cenesenka yBenuueHa B 2—3 pasa, OnenHas WJIM TEMHO-KPAaCHOTO I[BETa, MHOTAA
Oyrpucras ¢ cepoBaro-OeibIMH OYaKKaMW IO KarlCyJlOW WJIM TI0 BCEMY OpTaHy.

[Touku Ha6YXI_HI/IC, KPOBCHOCHBIC COCYbl HHBCIUPOBAHBI.
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CeplieuHast Mblllilla UMEET IBET BAPEHOI'0 MsICa, YACTO C CEPO3HOM KUJIKOCTHIO
B [E€pUKaplle, KOPOHApPHBIE COCYAbl KpPOBEHANOJHEHBl. Y MHOTHX VTAIT
OOHapyXUBAIOT KaTapajlbHOE BOCIAJICHUWE KHIIEYHUKA, TeMOpPparudyecKuil aciur,
OTEK JICTKHX, TIEPUKAPIAUT U (PUOPUHO3HBINA adPOCAKKYIIHT.

B rojioBHOM MO3re BBISBISIOT CHIBHYK) HHBEKLIHIO COCYIOB MO3TOBBIX
000JI0UeK M HAJIWYUE MEJIKUX TOUYCYHBIX KPOBOM3IUAHUN. XapakTep U3MEHEHH B
TOJIOBHOM MO3T€ COOTBETCTBYET CEpO3HOMY dHIledanmuty [38, 44].

PesynbraThl maTOMOpPQOIOTUYECKUX HUCCIEIOBAHUN MOATBEPKIAIOT, YTO TMpHU
BI'Y-1 oCHOBHBIE MAaTOJOTUYECKHUE U3MEHECHUSI MPOUCXOAAT B MEUYEHU U TOJOBHOM
mosre. B wunHTepBasie 1-12 wyacamum B TremaronuTax MOXHO OOHApPYXHUTh
BUpycomnonooHbie yacTuipl [126]. UYepes 24 wyaca mocie 3apakeHUs B IEYEHU
HAOJIIOAI0TCS IEPBUYHBIE U3MEHEHUSI B BUJIE HEKPOOMO03a U HEKPO3a renarouuTOB
[72]. Hauanmo pereHepaTuBHBIX MNPOLECCOB B MAPEHXUME IEYEHH COOTBETCTBYET
Havaly Iepruona Bei3goposieHus [44, 121].

B cenezenke yTaT maroMopdoornyecKue n3MEHEHUsI MOKHO OOHAPYKUTD YiKe
yepe3 6 wyacoB mocie uUHGUIUPOBaHUS, a uepe3 24 wyaca BBISBISIOTCA
HEKPOTUYECKME U3MEHEHHUS B IApax U LUTOILIa3Me CIUIEHOUTOB [38, 43].

B ¢babpurueBoit cymke matoMopdoOTUUECKUE H3MEHEHUS TPEACTaBICHBI
npoaudepaneil  MiIa3MaTUYeCKUX  KJIETOK W TeMOILMTOOIIACTOB,  KOTOpas
yCWJIMBAETCs uyepe3 3 CYyTOK Mocie MHPHUIMPOBAHUS B CBSI3U C UMMYHOJIOTUYECKOM
peakurend Ha BUPYCHBIM aHTUreH. [lpu yBeNIMYEeHMH MPOAOIKUTEIBHOCTH
WH(EKIIMOHHOTO Tpoliecca Ha 2-3 HeAeIu KOJUYECTBO IIa3MaTUYECKUX KJIETOK B
¢dabpunueBoii cymMke W B cele3eHKe yBenuuuBaerca B 3-4 paza. B tumyce

KaKHX-JIMOO CYIIIECTBEHHBIX U3MEHEHUI He HAOo1aeTcsl.

1.5. /InarHocTuka BUPYCHOI0 renaTura yTar Tuna I
Juarno3 Ha BI'Y-l cTaBIT KOMIUIEKCHO Ha OCHOBAaHUHM PE3YJIbTAaTOB
AMU300TOJIOTUYECKOTO aHa/In3a, KJIMHUYECKUX MPU3HAKOB
00JIe3HU, ATOJIOTOaHATOMUYECKUX U3MEHEHU, BUPYCOJOTHUECKUX HCCIIEIOBAHUIM

Y IaHHBIX OMOTPOOBI HA YTUHBIX WM KYPUHBIX SMOpPUOHAX U yTATaX.
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B nmepByio odepenb YYUTHIBAIOT BHE3allHOE Hadalo U OBICTpoe
pacnpocTpaHeHHe MHQPEKUUU CpeAu MOJIOJHSAKA YTAT, a TaKkKe BBICOKYIO
cmepTHOCTh yTAT 1-10 — cyrouHoro Bo3pacta B TeueHHEe 1-3 wyacoB mocie
MOSBJICHUS TIEPBBIX MPU3HAKOB OOJIC3HU.

B ciyyae OCTpPOro TEYCHUS 001e3HU pu IIPOBEJICHNN

[AaTOJIOTOAHATOMUYECKOTO  MCCJENOBAaHUS  OTMEYAIT TIEeMOPpPard4eckuidi |
HEKPOTUYECKUH  TelaTuT, [IOMEPYIOHEhPHUT, CEpO3HbIM  HHIehaTUT |
mMuokapanoauctpoduro. Ilogoctpoe TeueHne 00IE3HN XapaKTepU3yeTcs: HAINYUEM
KaTapajabHOro 3HTepuTa. OCHOBHBIM MIPU3HAKOM OOJIE3HU Y YTAT J0 3 — HEACIBHOIO
BO3pacTa SIBIECTCA HaJM4KMe reMopparuil pa3nuyHol (OpMbl U UHTEHCUBHOCTH Ha
BCEU IMOBEPXHOCTH IIEYEHHU.
Jlns BblAENEHHS BHUpYca OTOMPAIOT KYCOUKM MOPAKEHHBIX OPraHoB (ME€YEHb,
CeJIe3€HKa, IIOYKHU, TOJIOBHOM MO3T) U TOTOBST CYCIIEH3HMIO HA PacTBOpPE XEHKCa WU
(U3HOJIOrMYECKOM  pacTBope, coaepxkamem  aHtubuotnku B 1,0 cm*:
oemswnnenuuinaa 1000 EJf, 1000 Mkr crtpentomuimHa cyiabdara, 25 MKr
amporepurimHa B. CycrneH3uio BbIAEpKHUBAIOT NPU KOMHATHOM TeMIlepaTrype B
TeueHre 1-2 vacoB u uentpudyrupyror npu 3000 o6/muH B Tedenue 10 muH.
HanocanouHyto >KUAKOCTh BBOAAT B AIAHTOMCHYIO MOJNOCTh 8-9 — CYTOYHBIX
Kypunbix win 10-12 — cyTouHbIX yTHHBIX 5MOpuOHOB. Crnenmduueckas rudensb
AMOPUOHOB MPOUCXOAUT Ha 3-4 CyTKM mocie 3apaxkeHud. [Ipu BCKpbITUHM y MaBIIKUX
SMOpPHOHOB  HAOMIONAIOT OTEK IMOJKOXKHOW KJIETYaTKM C TeMOpparusiMu,
HEKPOTHYECKUH TenaTtuT U HePpo3o-HePpuT. Y yTUHBIX IMOPHUOHOB MOPAKECHUS
Oosiee BBIpaKEHBI MO CPaBHEHHMIO C KypuUHBIMH 3MOpuoHamu. Ilpu mpoBeneHuu
NOBTOPHBIX  MAacCaXel  IEpPEUMCICHHBIE  W3MEHEHHS  CTAHOBATCS  SPKO
BbIpaKEHHBIMU. {7151 5SMOpHOHOB, MOTHOIIKX HA 5-8 CyTKHU Mociie MHOUIIMPOBAHUS,
XapaKTEePHBIM MTPU3HAKOM SIBIISIETCS «KapIUKOBOCTHY [40, 72].

[Ipyn 3apaxkeHun KyJabTypbl KJIETOK (hUOpOOIACTOB KYypUHBIX W YTHHBIX
IMOpUOHOB uyepe3 72-96 uyacoB BHUpPYC HHAYLHPYET OOpa3oBaHHWE CHUMILIACTOB,
BAaKyOJM3aLMID M 3EPHUCTOCTh TOPAXEHHBIX KJIETOK, C  IOCIEAYIOIIHM

dbopMupOBaHUEM CHUHIIMTHS M JIeTeHepalueld KJIeTOYHOro MOHOCHO0s uepe3 96-120
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94acoB Ky/IbTHBUpOBaHuUs [28].

Bupycemuto ycTaHaBiIMBalOT C UCIOJIb30BAHUEM METOIA TIPSIMOTO BBIIEICHUS
BO30yIUTENsT M3 KPOBH, a TaKKE METOIOM MPEABAPUTEIILHOIO PaCHICTUICHUS
BHUPYC-aHTUTEIBHOTO KoMIuiekca [40].

ChIBOPOTKY KpOBH, MOJTyYEHHYIO oT nepeOoIeBIINX WIH
TUIEPUMMYHH3UPOBAHHBIX MTHUL, UCIIOIb3YIOT B peakuuu HeruTpanmuzanuu (PH) ms
UACHTU(UKAIIMY U30JIATOB M TUTPAIMK IITaMMOB BHpyca [50].

B kopotkue cpoku (B TeueHHE 3 4acoB) U C BBICOKOW TOYHOCTh JMAarHO3 Ha
BUPYCHBI TEMATUT YTAT MOXKET OBITh MOCTaBJIE€H NMYTEM HHIUKAIMK BUPYCHOTO
aHTUTEHA METOJIOM (II0OPECIUPYIOMINX aHTuTeN [21].

buonpoby mnpoBomaT Ha 1-3 — CyTOYHBIX YTATaX, JOCTAaBJIECHHBIX W3
OJaronojly4HbIX MO BHPYCHOMY T€MATUTy YTKOBOJYECKHX XO3SIMCTB. YTIT
3apa)karoT CYCIIEH3MEM, NPUTOTOBICHHOW M3 TKAaHU MEYEHU WM FOJOBHOTO MO3ra.
CycneH3uto MpeaBapuTesibHO 00paldaThIBalOT aHTUOMOTUKAMU W BBOAST YTATAM
WHTPaHa3aJIbHO 110 2-3 KalllIi B Ka)K/10€ HOCOBOE OTBEPCTUE WIIM BHYTPUMBIIIIEYHO B
no3e 0,5 cv®. TIpyu MONOKUTENBHOM Pe3yabTaTe THOEIb HauMHAETCs Yepe3 16 9acos,
nocturas Makcumyma (o 100%) k 48-72 yacam nocie 3apakeHus. Y NaBUIUX YTAT
OTMEYAETCs XapaKTepHas 1mo3a (OMUCTOTOHYC) U MOpakeHus neueHu [38].

JUist BBIABIEHHS B CHIBOPOTKE KPOBU YTOK CHEUU(UUECKUX aHTUTEN
pekoMeHjoBaHa peakuus HedTpanuzauuu (PH) ¢ »TamoHHbIM  mTamMMom
Bupyca renaruta [71,103] u U®DA [35,132] P3T'A He npuUMEHSIOT, TaK KaKk BUPYC HE
oOnazaerT TEeMarrIlOTUHUPYIOIMMH W TeMaJCcopOMpPYIOLIMMU CBOMCTBaAMH, HO
NpeAJIoKeHa peakivs NacCUBHOM reMarrmotuHanuu [15, 31, 106].

Peakmuio wHTHOWMpOBaHUS OJNAIIEK BUPYCHEUTPATU3YIONIUMU aHTHTEIAMU
Brepeie  npemtoxwn  P.R.  Woolcocketal. [118]. Mertox okasancs Oosnee
YyBCTBUTEIBHBIM, YEM pEaKIMs HeWTpanu3aluu Bupyca B sMOpuoHax. [lozauee P.
R. Woolcock [120] cooOmui, 4To aHTUCBIBOPOTKA B PEAKIUHW HHTHOUPOBAHHS
OJNsilIeK B KYIbTYpe KJIETOK MEUYEeHW YTUHOTo SMOpPHMOHA HE HEUTpalin30oBajia BUPYC
renatuta TMOa 2 W 3. ABTOp TakXke IMOKazaja, 4To S50-mpoleHTHass BUpPYyCHas

HeWTpanuzainua 1:64 B KypuHBIX 53MOpHOHaxX »dKBHBajeHTHa SO-MPOIEHTHOU
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BUpYycHOM HelTpanu3auuu 1:3200 u Gosiee B KiIeTKax MEUYEHU YTUHOTO SMOPHOHA.

Peakunio MUKpOHEWTpalM3alMd MPU BUPYCHOM TIemaruTe yTAT TuUna 1 B
KyJIbType KJIETOK IOYeK yTHHOro sMmOpuoHa mpeminoxun E. F. Kaleta [79]. ABrop
YTBEPKIAET, YTO ATOT METOJ MPAKTUYHEE, OBICTPEE U YIKOHOMUYHEE M0 CPABHECHUIO
C ApYTMMU aJbTEPHATUBHBIMU METOAAMH, HO B TO KE BPEMS CUUTAET, YTO METOL
WHTHOMpOBaHUS  Onsmexk  sBiseTcs  Oojee  YyBCTBUTEIBHBIM.  MeTon
MUKpOHEHTpaIU3aIiuu OB afalTHPOBAH JJIsi KOHTPOJISI BaKIIMHEI B JTA0OPATOPHBIX
ycaoBusix [141, 120].

B Hacrosimee BpeMss B OCHOBHOM ISl BBISIBICHUA aHTUTENn mpu BI'Y-
Inpumensitor  mMeton, UMMyHOGEpMeHTHOro aHanu3a. CpaBHHUTENBHBIN aHAIIN3
pe3yabTartoB  TBepAOpa3HOTO0  HMMMYHOGEPMEHTHOTO  aHalih3a,  PEeaKIuu
HEUTpalu3alid BHUpPyCa U pEaKUUd MPEUUNUTalMd B arapoBoM Tele s
ONpEICNICHUS] AaHTUTEN K BUPYCY TelarTuTa yTAT TUIA | B CBIBOPOTKE KPOBH MPOBET
Zhao X. Et al. [132]. ABrop cooOmmi o cxoxecTd MerogoB MDA wm peakiuu
HEWTpalv3alMyd BHUpPyCa IO CTENEHU YYBCTBUTEIBHOCTH, HO HE IMPOBEN
KOJINYECTBEHHBI aHaJIW3 CBOUX PE3YJbTAaTOB IO JIByM MeTojaM. Peakuus
MpEUUTAIIMY OblJIa 3HAUUTEJILHO MEHEEe YyBCTBUTENbHOM [ 132].

boumapenko B. [3] paspaboranm uMMyHOGEpPMEHTHBIA METOJl BBISBICHUS
crenupuYecKux aHTUTEI K BUPYCY TemaruTa yTIT TUINA B CBIBOPOTKE KPOBU M
MOKa3aJjl €ro BHICOKYIO UyBCTBUTEIBHOCTD U CICIIU(DUUHOCTD.

Mao S. et al. [95], yunTpiBast BAXKHOCTb TyMOpaIbHOTO UMMYyHHUTETa Tipu BI'Y -
1, paspabGoranu Hemnpsimbie wmeToasl WMDA nans  BeisiBIeHUS Tpu  OOJIE3HU
ceiBopoTouHbiX IgG, IgM u IgA. Pesymbrarel uccieqoBaHUN MOKa3ajId, 4YTO
Koppessinus Mexay HenpsiMbiM DA u peakiueil HelTpanu3anuend CbIBOPOTKU IS
IgG u IgA cocraBuna 95,2%, a nis IgM — 75%. ABTOpBI CUMTalOT, YTO AAHHBIN
METON SBJISIETCS TEPCIEKTUBHBIM JUISI M3YyYEHHUSI COCTOSIHUSL T'yMOpPaJbHOIO
UMMYHHOTO oTBeTa Ha BI'Y-1.

B nocnegnue roapl 3a pyOekoM pa3paboTaHbl UMMYHO(PEPMEHTHBIE TECT-
cucTemsbl ¢ ucnoib3oBanueM VP1 u VP3 Genko BI'Y-1 B kagecTBe copOupyrommx

AHTUTEHOB JIJII OOHapyxkeHus Bupycocneuudpuueckux antuten [90, 93, 98]. Drot
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noaxon B paspabotke M®DA Oomee OBICTpBIM, MPOCTOM M NPAKTHUHBIM, YeM
Kiaccuueckuii [132].
Liu M.et al. [93] m1st oOHapyKeHUsT aHTUTE K BUPYCY renarturta yTat tumna | B
N®DA B KayecTBe COpPOMPYIOUIEI0 AHTUICHA HCIHOJIb30BAJIM KIOHHUPOBAaHHBIN U
skcripeccupoBanHbiii 6emok VP1 B Escherichia coli. Ilo cpaBHeHHMIO ¢ peakiueit
HeHUTpanu3anuu cruenu@uIHOCTh U 9yBCTBUTENHHOCTH VP 1-UDA coctaBuna 92,5%
1 96,7%. VP1-I®DA He pearupyer ¢ aHTUCBIBOPOTKOM JAPYTUX BUPYCHBIX WHDEKIIHIA
YTKH, TaK KakK 3TOT Oenok cneuuuyeH Ajis pacro3HaBaHus aHturen k BIY-1.
ABropel  cumTaror, 4ro VPI-UDA dABisieTcs BBICOKOYYBCTBUTENBHBIM U
CHEM(PUUECKUM TECTOM, KOTOPBIH MOXKET ObITh HCIOJIb30BAaH JUIsl CKPMHMHIA Ha
uHpekuno BI'Y-1 1 KOHTpOIst TUTPOB aHTUTEIN K BUPYCYy renarura yTat Tina 1.
Hemnpsimoit metoq M®PA Ha ocHoBe pekomMOMHaHTHOro Oenka VP3 Bupyca
rernarura yTaT Tina 1 Bnepsbie pazpadoran Shen Y. et al. [98]. ABTopbl ycTaHOBWIIH,
y1o HOBBIN MeTog MDA criocoOeH oJHOBpEMEHHO OOHApYKHUBaTh aHTUTeNa K BI'Y -
1 u BI'Y-3. Pesynprarbl OIEHKHA CHEHIU(PUYHOCTH TMOKA3AIH, YTO K JIPYTUM
pacnpoCTpaHEHHbIM @aTOr€HaM, K KOTOpPHIM YYBCTBUTEJIbHBI YTKH, HE OBLIO
O0OHapyXeHO MEPEKPECTHON peaKIny, 3a UCKIOYEHUEM BUpYyca remarura yTiaT 3-To
THUIIA, ABTOP MOJIATAET, YTO 3TO MOXKET OBITh OOIIMM MOIXOIOM JUIsl OTHOBPEMEHHOI'O
oOHapyxeHusi antuten BI'Y-1 u BI'Y-3. Koadduumentsl Bapuamuu s Bcex
TecTupyeMbIx 00pa3uoB ObLIM HUXKE 10%. Koppensus mexay Henpsimbim MDA Ha
ocHoBe cyobenuuuilel VP3 BI'Y-1 u Ha ocHoBe 11emmoi#t yactuiel BI'Y-1 cocrasismo
96%. DOTu pesynbrarhl MmokasbiBatoT, yto Meton MDA Ha ocHoBe VP3 obmamaer
BBICOKOM UyBCTBUTEJIBHOCTBIO, CIIEHU(UIHOCTHIO U BOCIPOU3BOJUMOCTBIO, U CTOJb
xe addexTuBeH, kak mMeton Henpsimoro MDA nHa ocHoBe anTureHa BI'Y-1. ABrop
cuuTaer, 4to HOBBIA Meroj MDA wmoxkeT ObITh YIOOHBIM JUIsl OOHApPYKEHUS
cnenu@UUecKuX aHTUTEe K BHpPYCy remaruta YTIT, a Takke JUIsd
AMIM300TOJIOTMYECKOTO Ha30pa 3a pacrpocTpaHeHrem uHdexuuu [98].
B Tedenue nmociaenHUX AECATUIETUN B AUArHOCTUKE BUPYCHOTO TeMaTUTa yTAT

O0COOEHHO TIMPOKO TPHUMEHSETCS METOA TmojauMmepasHoil nenHoi peakuuu (I11P),
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BBICOKOTOYHBIN METOJ MOJIEKYJISIPHO-TEHETUYECKOM TUArHOCTUKH, KOTOPBIN IIHUPOKO
HCIIONB3YETCs JJIs1 MHAUKaIuy U uaeHtudukanuu nadexnuu BI'Y [58, 67, 81, 84].

B Kutae BUpYCHBIN TenaTUT YTIAT PETUCTPUPYETCS C TPEMsI TUIIAMU BHPYCOB:
DHAV-1, DHAV-3 u DAstV-1 [62, 64, 67, 77, 112, 128]. YTara, uaduimpoBan-
HBIC JIFOOBIM U3 3TUX TPEX BUPYCOB, MPOSIBISIIOT OAMHAKOBBIE CUMIITOMBI, TAKUE KaK
KOPOTKHM UHKYOAIIMOHHBIN IIEPUOL, BHE3aITHOE Hayalo, BBICOKAas
CMEPTHOCTb,  ONMCTOTOHYC W  YBEJIMYEHUE TI€YEHHM C  BBIPAKECHHBIMH
KPOBOM3NMUSHUAMU. [lnarHo3 Ha BUPYCHBIM T€MaTUT yTIT MOXKET OBITh MOCTABJIEH Ha
OCHOBE KJIMHUYECKHUX MPU3HAKOB U MATOJOrOAaHATOMUYECKONW KAPTHUHBI, HO TPYJIHO
OTIPEJICNINTh, KaKOW THUII (WJIA THUIIBbl) BUPYCa BbI3bIBAET UH(PEKIIUIO paKTH4e-
cKkd HeBO3MOxkHO. MynbsTutiekcuas [P, paspadorannas B 2008 romay, mo3Bosuia
mu¢pdepenunponats wtaMmmMbel DHAV-1 1 DHAV-3 [84],a B mocieanee Bpems, pas-
paboTtanubIii nyriekcHei Meton I[P B peambHOM BpemeHH, oOecrieuynBacT
OBICTPOE M SKOHOMHYHOE OOHAPYKEHHE CMEIIAHHBIX MH(EKIUH, BBI3BAaHHBIX pa3-
mnuabiMA iTammamMu DHAV-1 u DHAV-3 y yrar [62].

Lin S. L. et al [91] pa3pabotasu nymnekcHwiii ananu3 [P B pexume
PEATIbHOTO BPEMEHU JJIsI OJJTHOBPEMEHHOTO KOJMYECTBEHHOrO onpeaenennss DHAV-
1 u DHAV-3, a Li K.P. et al.[89] pa3paboranmu OT-IILP B peansHOM BpeMeHH ISl
OblcTporo oOHapyxkeHus M JuddepeHurpoBaHUs BAKUMHHOIO IITaMMa BHUpYca
BI'Y-lor moneBoro. DToT aHanu3 oueHb cnerudpuuedn mias BI'Y-1, a npenen
oOHapykeHust cocrasisieT okoso 100 xonuit Bupycuoit PHK. Bupyc renatura ytar
tuna 1 Obul OOHapyXeH B (ekajdbHBIX o0pa3uax yxke yepe3 6 4acoB Moclie
UHQHUIMPOBaHUs yTIAT BUpycoM remaruta tuma 1. IlTozgaee Chen L. Et al [61]
BIIEPBBIE pPa3pabOTaM MYJIBTHUIUIEKCHBI METOJ OOpaTHOW TPaHCKPUIIIIMOHHOM
[P, xoropsiii mno3Boimi oOOHapyxkuTh onHoBpemMeHHo DHAV-1, DHAV-3 u
DAstV-1 B knuHuueckux oOpasuax. MynetumiekcHsii meron TP sBnsercs
cnenupUyYecKuM JJIsl BUpyca remnarura, ol He BoiBisieT reHomHyto JJHK nin PHK
JIpYruX YTUHBIX natoreHoB. Ero mpenen oOHapykeHus oneHuBaercs A0 102 xonwmii
kaxaoil BupycHon PHK DHAV-1, DHAV-3 u DAstV-1. Kpome Toro,
nuddepennuporars Bupycel DHAV-1, DHAV-3 u DAStV-1 B03MOXXHO B OJHOMU
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peakuuu B TEYCHHE HECKOJbKHUX 4acoB. MeTon 3¢ (eKTUBEH M MpaKkTUYeH s
T depeHIIMATbHON JIMAarHOCTUKM CMEIIAHHBIX MH(EKIUl ¢ Tpems TullaMu
BUPYCOB renaturta ytat. MynbsturiekcHbiii Mmeros [P, paspadorannsiii Wang Y .et
al. [114], no3Boam 0OHAPYKUTH BUPYC TEMATUTA YTAT TUNA |, BUPYC YyMBl  YTKH,
apBOBHUPYC U PEOBUPYC MYCKYCHOH YTKHM M BUpPYC NTHubero rpunmna ytku HIN2.
ABTOpBI mOKazanmu, 4Yto MynbTHIUiekcHas [II[P cucrema wmoxer ObITh
UCIIONIb30BaHa ISl OOHApYXKEHUS BHUPYCHBIX HYKJICHMHOBBIX KHUCIOT B YTHHBIX
IMOpPHOHAX, 3apPAKEHHBIX IIECTbIO PACHPOCTPAHEHHBIMM BHpPYCAMHM M B
KJIIMHUYECKHAX oOpasiax. ABTOpBI CUMUTAIOT, 4TO METOL
CHELM(UYUHBIN, UYyBCTBUTEIBHBII U  BBICOKONPOM3BOAUTEIbHBIA M  MOXKET
OPUMEHATHCS NIl KIMHUYECKOW MICHTU(PUKAUMU W JUArHOCTHKU BUPYCHOM

uHpekmu yTok [89].

Bce monekymnsipHo-Ononoruueckue MeTonabl guarHoctuku BI'Y-1, xoTopeie
IMPOKO HCIOJB3YIOTCS B HACTOSILIEE BPEMs, ITOCTOSHHO IOIOJHSAIOTCS HOBBIMU
WCCIICIOBAHUSIMUA, CBSI3AHHBIMH C TIOCTOSHHO MEHSIOLICUCS 3MU300THYECKOU

cuTyalnuein, ocooenHo, B FOro-Bocrounoit Azuu.

1.6. IIpopuiiakruka u Mmepbl 00PHOBI

[Ipopunaktuka M oOpraHuzauuss MEPONPUSATUN MO JHMKBUJIALWUA BUPYCHOTO
rernatuTa yTAT Tuna 1 ckiajgpiBaeTcs M3 TPEX COCTABHBIX YACTEil: MpUMEHEHHe
cnenuuyeckoil  npopuIaKTUKU (BaKIMH U CHIBOPOTOK), MCIOJb30BaHUE
XUMHUOTEPANEBTUYECKUX TPENapaToB M NPOBEIECHUE KOMILIEKCA BETEPUHAPHO-
CaHUTApPHBIX MEPONPUATUN, 00ECIIEUNBAIOUINX U30JMPOBAHHOE BHIPALIUBAHUE YTST
oT HeOmaromoiyyHoro crtaga. OcoOyio poiab B mnpoduiakThke HHGEKIMOHHBIX
Ooye3Hel MOJIONHSAKA NTHI] WIPaeT MacCUBHBIH HMMYHHUTET, OOYCIOBIICHHBIH
MaTEepUHCKUMHU  aHTUTeNaMH. Tak yTATa, TMOJIYYUBIIME TPAHCOBAPUAIBHO
YKEJITOUYHbIE MATEPUHCKUME AHTHUTENa OT UMMYHHBIX pOJMTENEH, 3allUIIEHBl OT
N0JIEBOTO BUpyca. HeBOCHIpUMMYHMBOCTh MOJIOAHSKA cTapiie 6 — HEAEIbHOIO BO3-
pacTa K BHUpYCY remaruta yTAT OOYCJIOBJI€HA BO3PACTHOM YCTOWYMBOCTBIO K

JaHHOMY maroreHy. B kpoBu mepe0oneBIIEr0 MOJOAHAKA —IUPKYIUPYIOT
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NOCTHH(EKIIMOHHbIE BUPYCHEUTPAIM3YIOIINE aHTUTENa, KOTOPhIE 00eCIeYnBAIOT
YCTOWYUBOCTh K MOBTOpHOMY uH(pumuposanuto [108]. V  Monoanska,
BaKIIMHUPOBAHHOTO  NPOTUB  BHUPYCHOTO  Temarura  yTIT — THIA 1,
BUPYCHEUTPAM3YIOIIME AHTUTENA MOSABISJIUCH B CHIBOPOTKE KPOBHU Ha 4-€ CyTKH
MoCcJie UMMYHM3AIMU U IOCTUTaIM TTiKka Ha 7 — 9 cytku [26, 39, 40, 45, 57, 76, 120].

JIns co3maHusl MacCUBHOTO MMMYHUTETa YTATaM MOXHO BBOJUTH CBIBOPOTKY
KpoBH OT nepeboneBmux yTok [37, 40]. ABTOpHl yCTAaHOBWUJIM NPEBEHTUBHOE
JIEUCTBUE CHIBOPOTKA KpPOBU TMEPEOONEBIIUX YTAT W NPEIJIOKUIN €€ IS
NpoQUIAKTUKKA OO0JIE3HU. YUUTBIBasE 3TO CBOWCTBO CHIBOPOTKHM 3allMIIaTh OT
00s1€e3HM B HEOIAromoiay4YHBIX XO3SHWCTBAaX, MHOTHE HCCJEOBATEeNId CUMTAIHU, YTO
OCHOBHBIM METOJIOM B OOpHO€ C BUPYCHBIM T€MAaTUTOM, MPU OTCYTCTBUU Oolee
HAJICKHBIX CPEACTB, MOXHO MNpUMEHATH ceponpodunaktuxky [37, 40]. Ho
MIPUMEHEHUE CBIBOPOTKH KpPOBH PEKOHBAJECIIEHTOB HE BCErJa OKa3bIBAJIO
NOJIOKUTENBHBIN  3p¢dekr. OnHoM U3  NOpPUYMH  CHWKEHUS  JieueOHO-
npodriiakTuueckod  dPGEKTUBHOCTH CHIBOPOTKU SIBJSIETCS CHIDKEHHE THUTpa
aHTUTEN B KPOBU MEpPeOOJIEBIINX YTAT C yBelnueHueM ux Bospacrta [39, 40]. Tak,
CBIBOPOTKA, NOJyYE€HHAsI OT YTAT — PEKOHBAJIECUEHTOB B 3-4 — HEJIEJIbHOM BO3pacTe
mpenoxpausijia yTaT OT 3a00JieBaHusA, a B 2 — MECAYHOM BO3PACTE MPOTEKTUBHBIMU
CBOMCTBAMHU HE oOJiajjaja MpU BBEICHUU €€ YTATaM Jaxe B OONbmux mo3ax (2-3
cmd).

[lepBbie wccienoBaHus MO pa3pabOTKE BUPYCBAKIIMHBI W3 aTTECHYHPOBAHHBIX
ITaMMOB BHUpyca renaruta Obutu nposenensl MU, ITanukap [39, 40, 79, 102]. O
MOJIOKUTEIBHBIX pE3ylbTaTaX MPOU3BOJICTBEHHBIX WCHBITAHUN BHPYCBAKIMHbI
cooommn M.FO. bespykaBas u [.B. Manunosckas [1, 32]. BupycBakuuna wus
arreHyupoBaHHoro mrtamma FC64 wuHaynupoBasia BbIpabOTKY crenuduuecKux
AHTUTEN B BBICOKHX THTPAaX y YTAT, KOTOpbIC OBUIM YCTOWYUBHI K 3apa)KEHUIO
BupyiaeHTHbIM mTaMmmom SH [101, 102, 103].

BrnusgHue  MMMYHOCTUMYJSTOPOB  Ha  HANpPsDKEHHOCTh  TYMOPJIbHOTO
MMMYHHUTETA M T[OKa3aTeId WMMYHHOM pPEaKTUBHOCTH OpraHu3Ma y YTAT,

BAKIIMHUPOBAHHLIX IIPOTHUB BUPYCHOT'O I'€lIaTHUTA, U3ydalld MHOIMC HCCIICAOBATCIIN,
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KOTOphI€ YCTAHOBWIM HUX CTHUMYIUpYIOLee JAeicTBHE Ha (OpMHUpPOBAHHUE
MOCTBAKIIMHAJILHOTO KMMYHHUTETA IIPYU BUPYCHOM remnarute ytaT tuna 1[11, 23, 24,
2,41, 63].

B cBs3u c peBepcuell aTTEHyMPOBAHHBIX BAKIMHHBIX IITaAMMOB BHpYca
renatuta ytaT [71]Bo3HUKIA HEOOXOAMMOCTh B pa3pabOTKE WHAKTUBHUPOBAHHOM
BaKIMHBL. D(PGPEKTUBHOCTh BAKIMHAIIMKU YTAT ObUta oOecredyeHa MOCPEICTBOM
BBEJICHUA TpEX /03 HHAKTUBUPOBAHHOM MAaCISIHO-3MYJbCUOHHOM BaKLIMHBI Ha
OocHOBe BHpyca remaruta yTtar tuna 1[71]. Ho mpoBemeHue BaKIMHAIMU YTAT
KUBOW BaKIIMHOM HAa OCHOBE BHpyca TematuTa yTiaT Tuma 1 B 2-3 — CyTOYHOM
BO3pACTE C MOCIEAYIOUIEH PEBAKIMHAMEN HHAKTUBUPOBAHHON BaKIMHON Ha 22
He/lene WHAYLUUPOBAJIO BBIPAOOTKY BBICOKUX TUTPOB BUPYCHEUTpAIU3YIOLIUX
aHTUTEN, YeM IpPU TPEXKPATHOM BBEJECHUU TOJIbKO MHAKTHBUPOBAHHOW BAKIMHBI.
[Ipu M3roTOBICHUN MHAKTUBUPOBAHHON BAKLMHBI U3 BUPYCA, KyJIbTUBUPOBAHHOIO B
YTUHBIX 3MOpHOHAX, TUTPHl CHEHU(PUUYECKUX AHTUTEN OBbUIM BBIIIE, YEM IpPHU
UCIOJIb30BaHUM BUPYCA, KYJbTUBUPOBAHHOTO B KypUHBIX IMOPHOHAX.

WNuaktuBupoBanHyto BakiuHy mpotuB BI'Y-l Ha MaroyHOM MOToi0BHE
ucneitasim Woolcock P.R. and G. Fabricant [120, 121]u ycTraHOBHIHM, YTO TpH
UMMYHU3AIMU yTAT 12 — HEOenpbHOro BO3pacTa aTTEHYMPOBAHHOM BaKLUMHOW M
pPEBAaKLMHALIMM WHAKTUBUPOBAHHOM BAaKIMHOW B 18 — HEAENbHOM BO3pAacTe TUTPHI
cnequpUyecKux aHTUTeNn ObUTM B 16 pa3 BhllIe, YeM MPU BaKIMHAIMU TOJIBKO
BUpYCBakIMHOM. [locTBaKIIMHAIBHBIIT UMMYHUTET OBLI AOCTATOYHBIM JUIS 3AIMUTHI
YTAT B T€UEHHE § MECSIEB PENpPOAYKTUBHOIO MepHoaa yToK. MHaKTUBUPOBAaHHbIE
BaKIIMHBI, U3TOTOBJIEHHBIE U3 KYJIbTypajJbHOTO M 3MOPHOHAJIBLHOIO BUpYyCa TernaTuTa
yTaT TN 1, 66111 ogrHaKoBO ¢ dekTuBHBIME [121].

YpoBeHb BHUPYCHEUTPAIM3YIOIIMX AHTUTE B CBIBOPOTKE KpPOBU YTAT
ONpEeAeIsId B PEaKUMH  HEUTpalu3alMu ¢  NPUMEHEHUEM  IEPBUYHO-
TPUIICUHU3UPOBAHHBIX KJIETOK MedeHu yTuHoro sMOpuona [120]. Tonsko y 7 (11%)
yTAT ObLIM OOHapyXeHbl aHTHUTENa B TUTpax 6 logr, KOTOpBIM aBTOpPBI CUHUTAIOT
MUHUMAJbHBIM 3aIIUTHBIM TUTPOM OT 0OJI€3HU B BOCHPUUMYMBBIN niepuon [120].

Gough R.E. a. Spackman D. [71] Takxe mokaszaiu, 4TO KOMOMHHPOBAHHOE
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MPUMEHECHUE JKWBOM W HHAKTUBHUPOBAHHOW BAKIMHBI BBI3BIBAET BBICOKUU
UMMYHHBIH 3P QeKT.

B mnocnennee pecarwierre BUPYCHbIM rematutr yTtaT B Kurtae sBusercs
HaubOonee omacHoil  OGonmesnpto  [91]. beicTpas Mytaumms W IIHPOKOE
pacnpocTpanenue Bupyca renatuta tuna [ u Tuna |1l yrox mpuBoasT K OrpoOMHBIM
HPKOHOMHUYECKHUM MOTEPSIM B YTKOBOIUECKHUX X03stiicTBax [62, 100].

Jis 6oprOb1 co Bembimkamu BI'Y-1 u BI'Y-3 Kang M. et. al. [80]
pa3paboTaiii IByXBAJICHTHYIO aTTeHYMPOBaHHYIO BakiuHy mpotus BI'Y-1 u BI'Y-3
U COOOImMIU O BBICOKON 3(()EKTUBHOCTU M OE30MACHOCTU BaKIUHBI. YTAT B 1 —
CYTOYHOM BO3pacT€ BAKIMHHPOBAJIN JIByXBaJECHTHOM BAKIMHOW BHYTPHUMBIIIECYHO.
[Ipu 3apaxkenun BupyleHTHbIMU mTamMMmamu BI'Y-1 u BI'Y-3 uyepe3 2 cyr nocie
BaKI[MHAIIMM yTATa OBUIM YCTOMYMBBI K 3apaxeHuto. bomee Toro, y yraT
PETUCTPUPOBAIN BBICOKHI T'yMOpPaJIbHBIII UMMYHHBINA OTBET, KOTOPBII JOCTUT MHKa
yepes 3 HeAEIu 1 MOAAEPKUBAJICS B TEUCHHUE 6 HEAENb nociie BakuuHanuu [80].

Yin F. [127] npemnnoxkun mas 6opsOsl ¢ BI'Y-1 u BI'Y-3 aByxBaleHTHYIO
WHAKTUBUPOBAHHYIO BakIMHy. Bakmuna Obuta 3(QQexkTuBHOW U HaJACKHOM,
HEUTpanu3yolIre aHTUTeNla ObUIM OOHApYXEeHbl Ha 7-€ CyT, a YPOBEHb UMMYHHOMI
3ammThl  goctur ¢ 14-ro mo 21l-e cyr 90-100%. bomnee Toro, uWMMmyHHas
HEBOCIPUUMYHUBOCTh Yy YTAT JJWJIach Oojiee MATH HENeNb. ABTOPBI PEKOMEHIYIOT
HOBYIO BaKIMHY JJIs1 IPO(PUIAKTUKYA U KOHTPOJIS 3a pacrnpocTpaHeHuem BI'Y.

BaknuHa sBisieTcsi OCHOBHBIM METOAOM KOHTpoJss BI'Y, koTopyr BBOAST
OJTHOJHEBHBIM YTSTaM WJIM YTKaM-HECyIIKaM i OOECHEeUeHHUs] MaTePUHCKUX
aHTUTEN UX MOTOMCTBY [85]. OgHako UMMYHHUTET y yTAT He popmupyercs 3a 3-5
JHEW mocie BakiuHauuv [85], u B 3TOT MEpUOA yTATA HMEIOT BBICOKUI
NOTEHLMAJIbHBIA PUCK 3apa)keHUs AaHHOW WH(EKIMed. DTO CBSI3aHO C TEM, YTO
0071€3Hp TIPOTEKaeT OBICTPO, M TOYTH BCS CMEPTHOCTh B CTajle MPOHWCXOAUT B
TedeHue 3-4 nHel, MpUYeM MUK CMEPTHOCTH TMPHUXOAUTCS HAa BTOPOW JEHb IMOCIe
3apaKEeHMUS.

Kang M. 1 Roh J. H. [80] mpemioxuian CBOIO CXeMy BaKIIMHAIWW >KUBOM

aTTCHYHpOBaHHOfI BaKHI/IHOﬁ IIPpOTUB BHpPYCaA IClaTUTA YTAT A POAUTCIBCKUX


https://www.ncbi.nlm.nih.gov/pubmed/?term=Roh%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=29778181

27

ctan. Crparerus BKJIO4Yaia NEPBUYHYIO BHYTPUMBIIICYHYIO BaKIIMHAIMIO, a 3aTEM
BTOPUYHBIE U TPETUYHBIE MEPOPATbHBIE BAKIWHAIIMM YTOK B IOJIEBBIX YCJIOBUSX,
OOBSCHSASI TAKOM MOJXOJ]] MPEUMYIIECTBAMU JIETKOTO MNPUMEHEHHs, yJ00CTBa H
OTCYTCTBHSI TpeOOBaHUN K 00pabOTKe OTAENBHBIX YTAT, a, 0COOCHHO, KaK JIyUIIHii
CIocO0 CHHU3HUTH CTpPEecC OT BaKIMHAIMM Yy YTOK-HECYIIEK BO BpeMs IHMKJa
aiflieknagku. B xonae uccnenoBaHuid aBTopbl [80] mokaszai, YTO CIYCTS MSITh
HEJICNIb MOCJIE MEPBUYHON BAaKIHWHALUWHU TUTPbl BUPYCHEUTPAIU3YIOIIUX AHTHUTEN,
yBenuuuiauch Ha 8,4 + 1,3 logy. Tutpsl octaBanuch ctabuibHBIME OKOJI0 9,0 £ 1,1
log, B Teuenne 36 Henenb. Hu onuH M3 yTAT MOTOMKOB HE yMEp MpPH 3apaKCHUU
BUpYyJIeHTHbIM 1TamMmMoM BI'Y B Bo3pacte 1, 7 unu 14 gneit. IlpoueHt nepenauu
aHTUTENl OT YTOK-HECYHIEK K HX MOTOMCTBY coctaBiusio 12,8 £+ 3,0%. bsuio
YCTAHOBJIEHO, YTO YPOBEHb AHTHUTEN Yy IIOTOMCTBA CO [JHSA BBUIYIUICHUS 10
20 — cyTO4HOr0 BO3pacTa HEYKJIOHHO CHUXKAJICS, JOCTUTHYB cpeanero tutpa 0 logy
yepes 20 gueit. Ilepmon mnomypacnmaga MAaTepUHCKHMX aHTUTEN OpoTuB BI'Y
coctapisiim 3,4 £ 1,1 nus [80].

AHaW3 JUTEPATypPHBIX JAHHBIX CBUAETEIBCTBYET O TOM, 4YTO JJs
BaKIMHOMPOPUIAKTUKYA BUPYCHOTO IeNaTUTa YTAT U YTOK IPUMEHSIIOT Ha MPAKTUKE
KaK aTTEeHyUPOBAHHbIE BUPYCBAKIIMHBI, TAK 1 NHAKTUBUPOBAHHBIC MPEMAPATHI.

B Hactosimiee Bpemsi MPOBOASATCA OOJbLIME HWCCIENOBaHUSA IO pa3paboTke
TeHHO-MH)KEHEpHbIX BakiuH [69, 113, 115]. Fu Y. et al. [69] pa3paboranu u
UCIIbITAIM BakuuHy reHa VPl Bupyca renmatura yrtat tuna 1. Pe3ynbrarsl
uccienoBaHui nokasanu, yto BI'Y-1-cnenuduunbie aHTUTENa, HEUTpATU3YIOIINE
aHTUTEeNa W mponudepanus JUMQPOIUTOB OBLIIM XOPOIIO HHAYIIUPOBAHBI y YTST.
Kpowme Toro, Bce yrara ObUTH 3aIMINEHBI OT 3apa)XeHUs MoJIeBbIM mTammoM BI'Y-1.
ABTOpBI CUMTAIOT, YTO JaHHAs BaKI[MHA SBIISETCS MHOTOOOEIIAIONIeH BAaKIIMHOM,
criocoOCTBytoIasi MPO(PHIIaKTHKE YTUHOTO TemaruTta, BeizBanHoro BI'Y-1. Wang et
al. [115] B pa3paOoTke reHHOW BaKIMHBI UCIOIB30BaIM TeH VP1 Bupyca renarura
yTAT TUnal ¥ aleHo0acCOUMUPOBAHHBIA BUPYC NTUL. JDKCIEPUMEHTAIBHYIO BAKLIMHY
BBOJIMJIM yTSITaM BHYTPUMBIIIEYHO OJHOKPATHO. CHIBOPOTKA OT BaKIIMHUPOBAHHBIX

YTAT TIOKa3aja XOpOLIMM MMMYHHBIM OTBET, KOTOpbIM mnoarBepxkaanu VPI-
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cnenu@uueckuM  (HEepMEHTOM HMMYHOCOPOEHTHOTO aHalu3a ©  peakiuen
HedTpanuzanuu. Kpome Toro, Bce yTaTa, NMPUBHUTHIC JaHHOW BAKUIMWHOM, OBLIM
3amuiieHsl oT 3apakeHus BI'Y-1. Jlanublie konmuectBeHHoit OT-IILP B peansHOM
BPEMEHU TEYEHU OMBITHBIX YTAT TaK)Ke MOKa3ala, 4TO YpPOBEHb KONMUU BUpPYCa B
BaKIIMHUPOBAHHON TpymIre ObLI 3HAYUTENbHO HUXKE, YeM y HE BaKIIMHUPOBAHHOM
TPYIIIIBIL.
[IpeumyiiecTBa reHHO-MHKEHEPHBIX BAaKIMH BeJIUMKU. OHU UCKIIIOYAIOT BO3BPAT
K [MaTOT€HHOCTH BaKIIMHHOTO BUpyca. BakiuHa MOXeT ObITh CHeliaHa CIEeHabHO
17151 mojieBoro Bupyca. [loatoMy pazpaborka Oe3omacHbIX U 3P(HEKTUBHBIX HOBBIX
TeHHO-MHXCHEPHBIX BAaKIMUH [JI KOHTPOJIA OOJIE3HU SIBISETCA TEPCIEKTUBHBIM
HamnpasiieHreM B Oyaymiem [69, 113, 115].
Takum 00pa3om, BaKIMHALMS POJUTEIBCKUX CTaj] 00eCTIEeYMBAET MOTYyUYCHUE
OT HHUX YCTOWYHMBOTO K BHPYCHOMY T€NaTUTy MOTOMCTBAa JI0 BO3PAacTHOM
PE3UCTEHTHOCTU. DP(DHEKTUBHOCTH HATOTO METOJa MNPO(UIAKTUKU 3aBUCUT OT
BAKIIMHHBIX ITaMMOB, BO3pacta  yTOK npu nepBou MIPUBHBKE,
CPOKOB PpEBAaKIMHALIUM, WHTEpPBAJIA MEXKJY TMOCIEIHEH BaKUMHAIMEH YTOK H
MOJYYEHUEM OT HHMX MOJIOJHSKA, a TakXKe€ OT BUPYJICHTHOCTH U AHTUTECHHOU
BapUaOCIbHOCTH JMU300TUYECKUX IITAMMOB, UUPKYJIHPYIONUX B  JIaHHOU

reorpapuueckoii 30He.

1.7. AHaKTUBUPOBAHHbIE BAKIIUHBI M UX MPUMEHEHUE B MPOMbIIILIEHHOM
NTHIIEBOJICTBE
[Ipodpunaktnka WHPEKIUOHHBIX Ooyie3HEH (BUPYCHBIX, OaKTEpHUAbHBIX,
MPOTO30MHBIX) B TPOMBIIIIEHHOM NTHIIEBOJICTBE HE OTIUYAIOTCS OT OOIIECTPUHSITHIX
B MCIUIIMHE M BeTepuHapuu. OCHOBHBIM JACHCTBYIOIIUM HAYajIOM KaXJIOW BaKIIWHBI
SBIIICTCSI UMMYHOTEH, TO €CTh KOPIYCKYJISIpHAs WM PAacTBOPEHHAs CyOCTaHITHS,
Hecymas Ha ce0e XWMHYECKHE CTPYKTYPhl, aHAJIOTMYHBIE KOMIIOHCHTaM
BO30yauTENs 3a00JI€BaHMS, OTBETCTBEHHBIM 32 BHIPA0OTKY HMMYHHUTETA.
B 3aBucuMocTH OT TpHPOABI MMMYHOTEHA BaKIMHBI TOAPA3ICISAIOTCS Ha

HCJIBHOMI/IKpO6HLIe WM LOCJIIBHOBUPHUOHHBIC, COCTOAIIMC H3 MHUKPOOPraHHU3MOB,



29
OakTepuil WM BHUPYCOB, COXPAHSAIOIIMX B IMPOLECCE U3TOTOBICHUS CBOIO
IIEJIOCTHOCTh. XUMHUYECKHE BaKIIMHBI MOJIYYAIOT U3 IPOIYKTOB KU3HEACATEILHOCTH
MHUKPOOpraHu3Ma (BHpyca) WU €ro WHTETPabHBIX KOMIIOHEHTOB. Takue BaKIIMHBI
HA3bIBAIOTCS CYOMUKPOOHBIE HIIM CYOBUPUOHHBIEC BAKIIUHBI.

['eHHO-MH)KEHEPHBIE BAaKIMHBI COAEPKAT MPOIYKTHI IKCIIPECCHU OTIEIbHBIX
TeHOB MHUKpOOpraHu3zma (BHpyca), HapaOOTaHHBIE B CIIEHUATIBHBIX KJIETOYHBIX
cucremax. B BEeKTOpHBIX BaKIMHAX, T€H, KOHTPOJIUPYIOLIUN CUHTE3 MPOTEKTUBHOTO
Oernka, BCTpOEH B O€3BpEIHbIM MUKPOOPTaHU3M B pacdyeTe Ha TO, YTO CHUHTE3 3TOTO
Oenka OyaeT MPOUCXOIUTH B OpPraHU3ME MPUBUTOTO. B CHHTETHYECKUX BakKIMHAX, B
KaueCTBE MMMYHOT€HA HCIIOJIb3YEeTCSI XUMUYECKUN aHAJIOI MPOTEKTUBHOIO Oelka,
NOJTyYEHHBIA METOAOM MPSAMOI0 XUMHUYECKOTO CHHTE3a.

Jns mpenynpexaeHus OoJe3HEH HCHONb3YIOT AaKTUBHYIO WM TMACCUBHYIO
crelM(pHUUEcKyI0 BaKIIMHALIMIO, a TaK)Ke HeCcHeUPpUIecKyro UMMyHoTepanuo [13].
AKTHBHasE ~ BaKIMHALMA  TOpEIyCMaTpUBAaeT  HCIOJB30BAHME  AHTHUTCHOB
UHQPEKIUOHHOW MPHUPOAbl Al TOro, YTOOBl HMHAYLHMPOBAaTh MpPU BBEACHUU B
OpraHu3M creuu(puyeckuii UMMYHHBIM OTBET U MOJYyYUTh HEBOCHPUUMYHMBOCTH K
3apaXXEHUI0 TpPH KOHTAaKT€ C BO30YIHMTENIEM COOTBETCTBYIOLIEH BUPYCHOMN
uHDEKIuY.

Baknunel, mnpenHa3HaYeHHBIE 11 AKTHBHOW WMMYHHU3AIMH, JOJDKHBI
oOecrneunBaTh IIUTENBPHYIO M TOJHYIO 3allUTy Y BaKIIMHUPOBAHHOW NTHIIBI, HE
JTOJIKHBI BbI3bIBATh MOOOYHBIX a¢hexToB, OBITH T€HETUYECKHU
CTaOWUIIBbHBIMU, TPUTOIHBIMH JUISI MAacCOBOTO TPUMEHEHHS W DIKOHOMHYECKU
penTabenbubiMu [17, 129].

BakmunaHble mpenaparsl, cofeprallie WHaKTUBUPOBAHHBIE MUKPOOPTaHU3MBI
(Bupychl), Oe30MacHbl CBOEW aBUPYIEHTHOCTbIO M OTCYTCTBUEM KOHTAMHHAIIMH.
JIefCTBYIOIIMM HavyajJoM MHAKTUBUPOBAHHBIX BAaKIMH SIBJSIOTCS OEJKH BUPHOHOB,
Ha KOTOpble (OopMHUPYIOTCA CHEIU(PUUIESCKHE aHTUTENA, BBIOTHSIONINE BaXXHYIO
poiap B 3ammre OT BUpYyCHBIX Oomesnedt [17]. s  mpowusBoacTsa
WHAKTUBUPOBAHHBIX BAKI[UH HCIOIB3YIOT BUPYCHI, KOTOPbIE CIIOCOOHBI K BBICOKOM

PCIpOAYKIIMM W HAKOIIJICHUIO B HauoOoee YYBCTBUTCIIbHBIX OMOJIOTHYECKUX
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cucTeMax (KJIeTOYHbIE KyIbTyphl, SMOpHOHBI U niTuna) [4, 17].

OCHOBHBIM KpPUTEpPHEM BBIOOpA IITAMMOB U YYyBCTBUTEIBHBIX CHCTEM IS
HapaOOTKU BUPYCHOM OMOMAcCChl JJIi HMHAKTUBUPOBAHHBIX BaKIIMH SBISIOTCS
KOHEUHBIC TIOKa3arenn WH(EKIIMOHHOW AaKTUBHOCTU. HeoOXoauMbIM ycClIOBHEM
SBIIIETCSI COOTBETCTBHME IO AHTUTCHHOM AaKTUBHOCTH BHUPYCOB-IIPOIYIICHTOB
OMOCBIPHS] M AMU300TUYECKUX ITAMMOB [4].

NHakTuBUpOBaHHBIE  BaKIMHBI  [OJIY4YalOT TyTeM  BO3JCUCTBUS  Ha
MUKpPOOPTaHU3MBI (BUPYChI) XUMUYECKUM IyTEM WJIM HAarpeBaHUEM. XUMHUYECKHE
areHThbl, JEUCTBYSd Ha WH(PEKIMOHHYI) aKTUBHOCTh, CYIIECTBEHHO HE H3MEHSIOT
AHTUTEHHOCTh M MMMYHOT€HHOCTh IOJIy4Ya€MbIX IpenaparoB. Takue  BaKIUHBI
SBJISIFOTCSL TOCTATOYHO CTAOMJIbHBIMU U O€30MAaCHBIMU, TaK KaK HE MOTYT BbI3BATh
peBepcuio BUPYICHTHOCTH. OHU 4YacTo HE TpeOyIOT XpaHEHWs Ha XOJole, 4YTO
yA0OHO B MPaKTUYECKOM MCMOJIb30BaHWMU. VHakTHBaIuss MH(EKIMOHHBIX CBONCTB
BUPYCOB JIOJKHA OBITH HEOOPaTHMMOU M TO3BOJIAIONIEH MaKCHUMaJbHO COXPaHUTh
LIEJTOCTHOCTh ~ AHTUIEHHBIX  JETEPMUHAHT  BUPHUOHA, o0ecreunBaromumx
cienn(pUIeCKii MMMYHHBIH OTBET MNPHUBUTOrO opranusma [42, 48]. UYacto
UCIIONB3YIOT ~ TaKMe  WHAKTHBAHTHI, Kak  (opManbaerus,  DIyTapoBbIi
anbaeruj,, 0eTa-MpONMOJaKTOH U Pa3jIM4HbIe MPOU3BOAHBIC dTUICHUMUHA [5, 13,
16, 27, 42, 48].

[Ipy  UBrOTOBJIECHWU HWHAKTUBUPOBAHHBIX BAaKUMH JJISI  JOCTHXKCHUS
UMMYHOCTHUMYJUPYIOMETo 3P deKTa MUPOKO UCIONB3YIOT Pa3INvHbIC abIOBAHTHI,
KOTOpbI€  CMEIIMBAIOT C WHAKTUBUPOBAHHBIM  BUPYCHBIM  AHTUTEHOM B
ONTHUMAJIbHBIX, UMMYHOJIOTHYECKH-COaTaHCUPOBAaHHBIX mpomopiusax [12, 34, 60,
96].

NHakTHBUpOBaHHBIE BaKIWHBI TPOTUB MHQPEKIIMOHHBIX OOJE3HEH MTHIL
W3TOTABJIMBAIOT, Yallle BCETO, B COPOMPOBAHHOW M AMYJIbCUOHHOU (opmax. [lpu
W3TOTOBJIEHUH COPOMPOBAHHBIX BAaKIIMH B KaU€CTBE abIOBAHTA UCIOJIB3YIOT TUIPAT
OKHUCH aJIFOMHHHUSI, IEUCTBUE KOTOPOIO MPOSBIISETCA Yepe3 Makpodaru. 3a4acTyio B
COCTaB COPOMPOBAHHBIX BAKIIMH BKIIOYAIOT JIOTOJTHUTEIBHBIE aIbIOBAHTHl THIIA

CallOHHNHa, KOTOpBIfI BBI3BIBACT  LUPKYJSAPHBIC MMOpaAXKCHUA, BCAyIIHEC K
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UMMYHOCTHUMYJISIIIAA. MachsiHble aabIOBAHTHI TPEACTABISIIOT COOOW KOMILIEKC
BBICOKOOYHMIIIEHHBIX MHMHEPAJbHBIX Macell B COYETaHUH C AMyJsbraropamu. [lpu
COCJIMHEHUH BHPYCHOTO AaHTHUI€HAa C MAcCJSHBIM aJbIOBAHTOM BOJIHYIO (ha3y
JUCHIEPTUPYIOT B MACJSHOM, B pe3yibTaTe YEro IMOIY4aroT 3MYJBCHIO OOpaTHOrO
Tumna (BoJa-Maciio), TO €CTb MeNbYyalIlne 4YacTUIbI BOJHOM (a3bl C aHTUTCHOM
HaXoAATCs B MacisHoW ¢a3e [14]. MexaHu3M JEWCTBHS MAacCIsSHBIX aIbIOBAHTOB
CBsi3aH ¢ (POPMHUPOBAHUEM JCTIO MHAKTUBHUPOBAHHOTO aHTUTECHA B MECTE MHBEKIIHH,
YTO TMPUBOJUT K TOCTEIIEHHOMY U JJIUTEIBHOMY €ro BBICBOOOXKIICHUIO JIIs
CTUMYJISIIUA UMMYHHOU cucTteMmbl. OOpaTHbIe AMYIbCUU BBI3BIBAIOT 3HAYUTEIHLHOE
YBEIIMYEHHE HMMMYHOT€HHOCTHM BakUMH. OHU XapaKTEepU3YIOTCS BBICOKUMU
MOKa3aTeJsIMU M JIIUTEIbHBIM COXPAaHEHUEM IIPOTEKTUBHBIX AHTUTENI B KPOBHU

MMMYHHM3APOBAaHHBIX )KUBOTHBIX [96].

1.8. 3akiouenue mo 0030py JUTEPATYPbI

[Iupoxuii CrieKTp U pacpoCTPaHEHHOCTh BUPYCHOTO TeraTuTa yTAaT Tumnal Bbi-
JIBUTAIOT Ha TIEPBBIM TUIAaH HEOOXOAMMOCTh Pa3pabOTKu A((HEKTUBHBIX METOJOB
OoprOBI ¢ HHUM. B 3TOM OTHONIEHWHM TIOKA CIMHCTBCHHBIM HAJEKHBIM
CPEIICTBOM OCTAIOTCSl BaKIIMHBI, U3TOTOBJICHHBIC U3 KMBOTO WU YOUTOrO BHpYcCa,
WIM WX AHTUTCHHBIX KOMITOHEHTOB. llenpi0 BakIMHAIIMKM TIPOTHB BHPYCHOTO
renaTuTa yTAT SBISCTCS CTUMYJISAINAS U MOOWIHM3AIUS CICHU(PUICCKAX 3aIUTHBIX
(GhaKkTOpOB M MEXaHU3MOB OpraHu3Ma. B To ke Bpems mupoyaiiiias BapuadeaTbHOCTh
TSOKECTH TE€UeHHs 00jie3HH (0T O0eCCUMITOMHOTO CYOKIMHHUYECKOTOo 10 OYeHb
TSDKEJIOTO) CBHUJACTENILCTBYET O TPSIMOM 3aBUCUMOCTH CTEMEHW WX KIWHUYECKUX
MPOSIBJICHW HE TOJIBKO OT CBOWCTB BO30YIUTENs, HO U OT TEHETHYECKH

JETEPMUHUPOBAHHON UMMYHOJIOTUYECKON PEAKTUBHOCTH MaKpOOPTaHU3Ma.
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2. COBCTBEHHBIE NCCJIEJOBAHUA

2.1. MarepuaJjibl M METOAbI HCCICAOBAHUA
Pabora BreimonHeHna 3a nmepuoa ¢ 2017-2019 rr. B oTaene BUPYCOJOTHU U
OITyXOJICBBIX OoJie3HeW nTHI] Bcepoccuiickoro HaydyHO — MCCIEI0BATEIbCKOTO
BeTepuHapHOro mHctutyta nruuesoactsa (BHUBUII) B cooTBeTcTBUMM € Hay4HO-
TexHudecko mporpammoit HMP Ne 0599-2014-0221.

IIpu BbINOJHEHUH PAadOTHI HCIIOJIL30BAJIN:

B pabote ncnonb30Banm cieayoume MaTepuaibl:

- BakuHHBIM mTamMm «BH-3» Bupyca remarura ytar tuma I, momydeH Bo
BHUBMUII (tamm «BH-3» Bupyca remaruta ytsat tuna [ poga Avihepatovirus
cemeiictBa Picornaviridae a1 Npou3BOACTBA BaKUMHHBIX —IpPENapaToB U
JTUArHOCTUYECKUX HAO0OpoB, maTreHT PD Ne 2675995, 2018).

XpaHeHue MaTpoBOM pACIUIONKH BHUpPyCa OCYIIECTBISUIM BO  (IakoHaX
npu Ttemneparype wMunyc 20°C u mnomggepxkuBamu Ha 11-12 — cyTouHBIX
Pa3BUBAIOLIUXCS YTUHBIX SMOPHUOHAX.

- HAOOp /Ui BBIABICHMSI aHTUTEN K BUPYCy Tremaruta yTaT Tuna |
uMMyHopepMeHTHbIM MeToioM (BHUBUIT).

[locranoBky M®A wu 00paboTKy pe3y/lbTaTOB MPOBOJWIM  COIVIACHO
METOAMYECKUM  ToJoxkeHussM  «OmpeneneHue  crnenupUYecKux  aHTUTEN K
BUpYCY Tenaruta yTat tumna | MetoqoM uMMyHodepMeHTHOro ananusa», 2018.

- siua wuHKyOamumonHele yTtuHble 200 mTyk, OOO «IlnemnTunesaBon
biraroBapckuiny;

- yTKH B3pocible, 50 ronoB, ¢pepMepcKoro Xo3sicTBa, OJAronoiy4Horo Imo
MH(PEKIIMOHHBIM O0JIC3HSIM IITHII.

- NePBUYHO-TPUIICMHU3UPOBAHHAA  KylbTypa  (uOpoONacToB  yTHHBIX

YMOPUOHOB.
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[TutarenpHBIE Cpefbl, CHBIBOPOTKH, PACTBOPHI M PEAKTUBBI: TUTATEIIbHAS Cpeaa
Nrna MEM sxwunkas, ¢ L-tmyramunom; nutatenbHas cpeaa JIMEM xunkas, ¢ L-
IyTaMUHOM; nuTareiabHas cpeaa Nel99 skunkas, ¢ L-rimyTaMuHOM; CHIBOPOTKA KpO-
BU KPYITHOTO POTATOTO CKOTA JKUIKAS VIS KYJIbTYP KJIETOK; CBIBOPOTKA KPOBH ILIO-
JIOB KOpOBBI; TpunicuHa pactBop 0,25% dupmsr «USBIO»; Bepcena pactsop 0,02%;
Xenkca pactBop pupmer «Hycloney.

ChIBOpOTKH, HCClIeayeMble B HempsiMoMm Bapuante MDA, He MOMKHBI OBITH
KOHTAaMUHUPOBAaHbI ~ OakTepuaibHOM W  TpuUOKOBOM  uiopoi, a  TaKxe
TEeMOJIU3UPOBAHHBIMH M TUTICPIIAITHTHBIMHU.

Oo6opynoBanue u mpubopbl: no3atopsl A MDA paszubix 00beMoB; 96-
JYHOYHbIC TOJUCTUPOIOBbIe TuIaHmeTsl «Nunc», danus; uMMyHO(pEpPMEHTHBIN
aHaym3arop «YHuiutan», Poccust; mepucransruueckuii Hacoc PD 5001, Heidolph,
['epmanus; CHEKTPOPOTOMETP UNICO-2800, CHIA; XOJOAUIBHUK
HU3KOTEMIIEpaTypHBIH Sanyo, SmoHus; XOJOMWUIBLHUKHA OBITOBBIC, TEPMOCTATHI
nabopaTopHbie C BOISHOW pyOamikoil, WHKyOaTtop yHuBepcaibHblii NYD-I1-45,
crepunuzarop cyxoBo3aymHbeii  MOV-212F, Sanyo, Snonusi; ueHtpudyru
naboparopuble, romorenusarop  Ultraturrax—-T-25, Tepmanus;  MHUKPOCKOI
uccienoparensckuit, JIOMO, Poccusi; Buckosumerp kamwuisipasii BIDK, I'OCT-
62, Poccus.

PeaktuBsbl: Ppocdarno-coneroit Oydep npouszsoactsa OO0 «buonory;

- ocdarHo-ITpaTHBIN Oydep npousoacTBa OO0 «buonor;

- Harpus xaopul, (NaCl), x.u., TOCT 4233, OAO «PeaktuBy;

- mepekuch Bogoposa mpousBoacTBa OAO «TarxumbapmmnpenapaTs»;

- TBUH - 20 (P7949), npousBoacTea hpupmbl Sigma;

- aMMHOATUJIATHJICHUMHH MTPOM3BOACTBa pupMbl «bruoxum pecype» (Poccuns);

- hopmainbaerua pactBop 26% dupmsr «Acros Organics» (USA);

- TUJIPATa OKKCH aJIFOMUHUS pACTBOP KOJUIOUIHBIN 6%;

- arbroBaHT MaclissHbll Ab-4M (B/M), 3AO «Iletpoxum», Poccusl.

- MepTHOJIAT Mpou3BoacTBa PUpMbI «ACros Organics» (USA);

MuxkpoOuoJiorudeckne cpeabl: MsconentoHHbii 0ynboH (MIIB), MsconenToHHbIN
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arap (MIIA), MsCOTENTOHHBIA TEYCHOYHBIH OYJIbOH TOJ] Ba3eIMHOBBHIM MAaCJOM
(cpena Kurra-Taporumu), arap Cabypo, npoussoacrsa BHHBUII.

Pa3BuBalommecss yruHble 3MOPUOHBI WM IUIEMEHHOE SO MOJy4Yaaud W3
dbepMepCKUX XO03SUCTB, OJArOMONYYHBIX MO OCTPHIM HH(MEKIIMOHHBIM OOJIE3HIM
ntul. MHKyOanuio >MOpHUOHOB/SUIL MPOBOAWIM B J1a0OpPaTOPHBIX YCIOBHUSX B
oTAeNbHOM TepMocTare. s KkynbTuBHpoBanus mramma «BH-3» Bupyca rematura
yTaT Tama | 6paau XOpoIo pa3BUBAIONIUECS, C BBIPAKECHHBIMH TTOBEPXHOCTHBIMHU
KPOBEHOCHBIMHM COCYyJaMH, TOABMXHbIE 11-12 — cyTouHBIE SMOPHOHBI, KOTOPBIX
MHOKYJIMPOBAJIU B aJJIaHTOMCHYIO MOJIOCTh BUpycoM B mo3e 3,0 Ig DJ1/Iso B 0,2 cm®.
u uHKyoupoBanu npu temneparype (37,5+0,5) °C B teuenue 3-4 cyT, €KEIHEBHO
oBockonupys. [laBmme 5>MOpHOHBI MOMEMATM B XOJOAWIBHUK Tipu 2-4°C
Ha 10-12 gacoB A  oxnaxnaeHus.  Bupyccomepxkammui  Martepual
(XOpHOaJUTAHTOMCHAA ~ XKUAKOCTh M TYIIKH)  TMOABEpPralid  TPEXKpaTHOMY
3aMOPKUBAHUIO M  OTTAMBAHUIO, 3aT€M TOMOTCHM3UPOBAIM U  OUHUILAIU
nentpudyrupoanrem npu 3000 o6/mMun B Teuenue 30 mun npu 4° C.

VYrar 1-20-cyrouHoro Bo3pacta W YTOK JOCTaBIISIM M3  XO3SHCTBa
0JIaronoJIy4yHOTO MO OCTPhIM HH(EKIIMOHHBIM OOJIE3HSIM MNTHI[, B KOTOPOM HE
JMArHOCTUPOBAIM BUPYCHBIA Tematut ytat tumna |. Ha orcyrctBue anturen
BUPYCY renaTuTa CbIBOPOTKH KPOBH YTAT/yTOK npoBepssii B UDA [35].
OnpenesieHue WH(PEKNUOHHON AKTHMBHOCTH BHpyca npoBogwin Ha 14-15 —
CYTOYHBIX Pa3BUBAIOIINXCS YTUHBIX dMOpuoHax. [lepen 3apaxeHueM >MOPUOHBI
OBOCKOIIUPOBAJIA C IIEJbI0 BBISBICHUS MX KU3HECMOCOOHOCTH. JlecsaTuKpaTHbIE
(10! — 10®) pasBenenus Bupyca roTOBMIIM Ha PACTBOPE XEHKCA C AHTUOMOTHKAMHU.
DOMOpPHOHBI 3apaXkaji B aJUIAHTOMCHYIO MOJOCTh B o0beme 0,2 cm?/amOpuoH, 1o 4
AMOpHOHA JJI1 KaXJO0TO pa3BeJeHUsl, W HHKYOMpOBaJIM B TEpMOCTaTe IMpHU
temriepatype (37£0,5) °C B Teuenue 5 cyrok. Pacuer MHQEKIMOHHOTO THTpa
npoBomwm 1o meroxy Reed L. J. & Muench H. (1938) [2] u ero Benuuuny
BBIPQKAJIM B JIECSITHUUHBIX Jiorapudmax sMOpHOHANIBHBIX JIETaIbHBIX 7103 B 0,2 cM?

(Ig DITJIs0/0.2 com).
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Kyabtypy ¢puOpo01acTOB rOTOBWIN M3 KOXKHO-MBIIIEYHOW TKaHU 14-15 —
CYTOYHBIX YTHHBIX SMOpPHMOHOB IO OOmenpuHATON Mertonuke [2]. s
TPUIICUHU3ALMN TKAHU HCIIOIb30BAIIM pacTBOp, coctosmuid u3 0,25% pactBopa
tpuncuHa, 0,02% pacTtBopa BepceHa M pacTBopa XEHKCAa B COOTHOIIEHHH 1:2:2.
JucneprupoBanue U3MEJIBUCHHOW TKAHW MPOBOAWIIA HA MarHUTHON MEIIAJIKE MPU
temrieparype 36-37°C 1o moaHOTO paciieryieHus GparMeHTOB TKaHU Ha OTACIbHBIE
KJIETKU. JIelCTBUE TPUIICHHA B KJIIETOYHOW CYCIIEH3UN HEUTPAIM30BAIN CHIBOPOTKON
KPOBU KpYNHOIO pPOraroro Ckora A0 KOHeuyHOM KoHueHtpauuu 10%. Kierku
ocaxnanu ueHtpudyruporanuem npu 900-1000 o6/mMun B Teuenwe 20 MUH, U
0CaJIOK PECYCIIEH3UPOBAIM POCTOBOM MUTATEILHON Cpeoil 10 KOHIEHTpauuu 650-
750 ThIC. Ki1/cM3,

PocroBas nurarensHOM cpena coctosna uz cpea Urma MEM/JIMEM u 199 B
cootHomeHuu 2:1 ¢ mo6asieHuem 10% CHIBOPOTKH KPYITHOTO POTaToro CKOTa U
aHTHOMOTUKOB: OeHsmmnenuuanaa 100 EJl/cm® u crpentoMununa cynb(ara —
100 mMxr/cm?,

Knetounyro cycneH3uio pasnuBajd B NPOOMPKHM M HMHKYOMpPOBAJIU MPH
temneparype (37,0+0,5) °C. KneTouHslii MOHOCION Ha MOBEPXHOCTH CTEKJIa
dbopmupoBaics B TeueHue 48 4acos.

Peaknuio Heiirpamuszanmum (PH) npoBoguian mo oOHIENPUHATON METOAMKE
[2], ucmonb3yst CBIBOPOTKM CBOOOIHBIE OT TEPMOJAOUIBHBIX MHTHOUTOPOB. CMecu
BUpYCa COOTBETCTBYIOLIMX pa3BEJECHUII M CBHIBOPOTKM CHEHU(PUYECKON U
HOPMaJIbHOM BBIJICPKUBAIM NP KOMHATHOW Temmeparype B TedueHue 60 MuH, a
sareM B obbeme 1,0 cm® BHOCMIM B 4 mpoGupouHble KynbTypbl. Pesymbrater PH
OLIGHMBAJM MO TUTPY aHTUTEN ([-BapMaHT) M MO BHPYCHEUTpaIU3YIOUICH
aKTUBHOCTHU CHIBOPOTKH (0-BapHAHT).

BupycHENTpaIM3yIOIyl0 AKTHUBHOCTh CBIBOPOTKM BBIp@Xaldud B HWHACKCE
HEUTpanu3aluuu, KOTOPBIA  MpEACTaBIseT COoOOW  pa3HOCTh  IOKazaresiei
jgorapuMoB TUTPOB BHUPYCAa B MPUCYTCTBUU CHEUU(DUUECKOH U HOPMAJILHOU

CBIBOPOTKH.
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3a TUTp aHTHUTEN IPUHUMAJIHM TO HauOoJbIllee Pa3BeCHHE CHIBOPOTKH, KOTOPOE
CIIOCOOHO MHTMOMPOBaTH AKTUBHOCTH BHUPYCAa, BHECEHHOTO B YKa3aHHOW J03€, B
50% 3apak€eHHOM KYJIBTYpBI.

Kenrounble MMMYHOIVIOOYJIMHBI YTOK BBIIEISJIM B HECKOJIbKO 3TanoB. Ha
NEepPBOM DTane >KENTOK, OYHUIICHHBIA OT Oeiika (GUIBTPOBAJILHON Oymarow,
TOMOT€HU3UPOBAIA C JTUCTWLIMPOBAHHOM BOJOW B COOTHOWLIEHMM |:5, TmiarenpHO
nepememuBanu 30 muH U neHTpudyruposanu npu 2000 o6/mMun B Teuenue 15-20
MuH. M3 xunkoit $azel umMmmyHoroOynuubl (Ig Y) Beigensid paBHbIM 00BEMOM
xjaopodopma, TiiaresbHo nepemernuBanu 30 MuH U ueHtpudyruposanu mnpu 3000
00/mMuH B TeueHue 15-20 muH. XKuakocTs paccianBaiach Ha 3 Qpakiuu, B BEpXHEH
BoJIHOM (haze comepxkanuch Ig Y. ConepkaHue aHTUTEN ONpPENEsIM B HENPSIMOM
Bapuante NOA.

NmmyHnoananu3 anturen. J(ns omnpeneneHus crneunUUecKUx aHTUTENT K
BI'V-l B cbIBOpOTKE KpOBH YTAT/YTOK M JJI1 OLIEHKM IOCTBAKIMHAIBHOTO
UMMYHUTETA TPUMEHSTN uMMyHO(DepMenTHbIi ananmu3 (MDA) [35].

ITocTaHOBKY peakmuu OCYLIECTBISIM CONIACHO METOIWYECKUM ITOJ0KEHUSIM
«Onpenenenne cnenuPUUECKUX aHTUTEN K BUPYCYy TenaTuTta yTat tuna | metogom
UMMYHO(GEPMEHTHOTO aHAIIM3a», yTBepkaeHHbIME 28. 08. 2018 1.

Omnpenenenue crepuiabHocTH npoBoguian B coorBeTcTBUU ¢ ['OCT 28085-
2013 «IIpemaparsl Ouomornyeckue. MeToapl OAKTEPUOIOTUIECKOTO KOHTPOJIS
CTepWIbHOCTU» U comiacHO «PykoBomctBy MObBb 1o cranmmapram st
JMAarHOCTHYECKUX TECTOB U BaKLMH» Ha OaKkTepuaibHOE 3arpsi3HEHHE, UCKIIOUCHHE
KOHTaMHHauu Tpubamu u Mukoriasmamu (Manualof Diagnostic  Testsand
Vaccinefor Terrestrial Animals, 2004).

[IpoBepky marepuanoB Ha OaKTepUabHYI0 KOHTAMHMHALIMIO MPOBOAMIN
BoiceBamu B MIIb, MITA, MIIIIb non BazenmHOBBIM MacioM U Ha arape Calypo.
[Tocess! BoiaepkuBatoT npu 37°C B Teuenue 10 cyTok, a Ha arape Cabypo npu 18-
24°C B Teuenue 14 cyTok.

O cTepuIIbHOCTH MaTepuasoB CYIWIIU 10 OTCYTCTBUH POCTa MUKPOOPTaHU3MOB

Ha 3TUX IIUTATCIIbHBIX CPCaAax.
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Bupyc MHAKTHBHPOBAJM aMUHOITWDTHIEHNMHHA (ADDU) B pa3muvHBIX
KOHUEHTPAUUSIX MpPH MNOCTOSHHOM NEPEMENIMBAHMM HA MAarHUTHOW MEIIAJIKE U
nHKyOupoBanueMm mipu Temmeparype (37,0+0,5) °C B Teuenue 24 yacoB. Uepes
Kax/aple 6 4acoB MHKYOMpPOBAaHUS OTOMpAIu NPOOBI Ui ONMPEICICHUS CHUKCHUS
TUTPA U MOJTHOTHI MHAKTUBALIUH BUPYCA.

Octarounoe xonudyectBo ADDU HelTpanmzoBanu 2M pacTBopoM OHCyIb(pUTa
HaTpus 10 KoHeuHOM ero koHuenrpanuu 0,01 — 0,03 M/nm3. TTonHOTY MHAKTHBALK
BHUpYyca MPOBEPSUIA METOJAOM TPEXKPATHBIX IMacCaked Ha YTHUHBIX SMOpHOHAX,
KOTOPBIM TECTUPYEMBIN Marepuajl BBOAWIM B aAJUIAHTOMCHYIO IMOJOCTh B OObEMeE
0,2 cm®. OTCyTCTBHUE B TEUEHHE 5 CyTOK MHKYOAIMU XapaKTEPHBIX Ul BUPYCa Iela-
TUTA YTAT U3MEHEHUWH B OSMOpHOHaX W MX THOEIM MOATBEPXKIAIO €ro
aBUPYJICHTHOCTb.

N3rorosiienne copOoupoBaHHOH (OpPMBI MHAKTMBHPOBAHHON BAKIIUHBI.
JlaGoparopubie 00pa3iibl cOpOMpOBaHHOW BakiMHBI MPoTUB BI'Y-l roroBwim ¢
ucrnonb3oBaHueM 6% rens rugpookrcu antoMuHus ('OA), KoHeUHas KOHLIEHTPALUs
cocraBmsia 0,3% B HMHAKTUBUPOBAHHOW BUpyccoaepskamen cycneHsuu. ['OA
N00aBIISASIM TIPU MOCTOSIHHOM TEpEMENIMBAaHUM HAa MArHUTHON MEIIAJIKe MPU KOM-
HaTHOM TeMIiieparype B TeueHue 30 MUHYT.

H3rorosiieHne 3MyJIbCHOHHOM (JOPMBI HHAKTHUBHPOBAHHOM BaKUUHBI. [Ipn
U3TOTOBJICHUM J1a00paTopHbIX O0Opa3lloB MHAKTUBHUPOBAHHON 3SMYJIbIHPOBAHHON
BaKIIMHBI UCTIOJB30BaNIM MacisaHbIN anbioBaHT Ab — M4 (B/M) (BAO «Ilerpoxumy,
Poccust), oOpasyromuii smynbcuro ooparHoro tumna. MHaktuBupoBanHbii BCM u
Macjao CMEIIMBAJM B COOTHOUIEHWH, PEKOMEHIOBAHHOM MPOU3BOAUTEIIEM
ambpioBaHTa, Ha romorenusatope Ultraturrax-T-25 B Tteuenue 5-10 MuHyT mNpH
ckopoctu BpatieHus: BuHTa 3000 o6oporoB/MmunyTy 1 Temneparype 10°C.

[oTroBbie 00pasibl MHAKTUBUPOBAHHOW BaKIIMHBI XPAHWUIU TPU TEMIEpaType
2—-4°C.

KonTposs uHakTHBHpOBaHHOW BakuuHbl npotuB BI'Y-l. Kontposns
COpOMPOBAHHON M 3MYJIBTMPOBAHHON (POPM HHAKTUBHUPOBAHHOW BAKIIUHBI MPOTUB

BI'V-l ocymectBiasiin  onpeneneHueM  (PU3HKO-XMMUYECKUX  (KMHETHYECKas
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BA3KOCTh, CTa0OMJIBHOCTh OMYIbCHUH) U  HMMYHOOHUOJIOTMYECKHX  CBOICTB
(cTepuIbHOCTD, O€3BPEAHOCTh U AHTUTEHHASI AKTUBHOCTH ).

Onpenenenue TUIa BaKUMHHOW OMYJIbCHM OCYLIECTBISUIM  «KAlE€JIbHBIM
Metomom» [105].

CTabWIbHOCTH 3MYJbLCUH OINPEACISUIA METOJOM UEHTPUGYTUPOBAHUS TPU
3000 oboporoB/MuHYyTy B TedeHne 30 MUHYT U METOJOM OBICTPOTO CTapeHUs B
TeueHue 14 — cyrounoit uakyOanuu npu temneparype (37,5+0,5) C°.

OMyJIbCUIO CUYUTAIN CTAOUIIBHOM, €CJM MOCie LHEHTPU(PYTUpOBaHUs B KaKJIOU
U3 Tpex mpoO, B MPOIIECCE BU3YATILHOTO KOHTPOJIS, HE ObLIO OOHAPYKEHO HUKAKUX
U3MEHEHUH  COJEpP)KMMOTO  WJIM, €CIM  BbICOTa  CToJ0a  MPO3payvHO
dbpakuuu, chopmMupoBaBiieiicss B BepxHeit yactu (iakona, He npessimana 10% ot
oO1IEel BBICOTHI CTOJIOA AIMYIBCUHU.

KunemaTn4eckyo BS3KOCTb U3MEPSIM KAMWUIIPHBIM ~ BHCKO3UMETPOM
BIDK-2 wu Bbelpaxxkanu B Mwm?/cek. OnpeneneHue BSI3KOCTH MPOBOAWIM TIPH
temneparype BakiuHbl 20 °C, u3Mepssi BpeMsl UCTEUEHUsI BaKLIMHBI OT MEPBOTO 10
BTOPOTO MEHHCKA ¢ TOYHOCTHIO 0,2 cex. KnHeMaTnueckyro BSI3KOCTb BBIYHCIISIIN 110
dbopmyne B = C-T, rne B — kunemarnueckasi BSI3KOCTh, MM%/cek; C — MOCTOSIHHAs
BUcKo3uMeTpa; I' — cpeansis apudpmMernyeckass BpeMEHU UCTEUEHUS BAKIIUHBI, CEK.

I'panyioMeTpuYecKuil €OCTAaB BAaKIUHbI ONPENEISIA METOIOM CBETOBOU
MuKpockonuu. Ilepen  MHUKpockomueld  BakUMHY — pa30aBisyii  MacisHBIM
aJbIOBAHTOM B cooTHoumieHuu 1:3, 3atemM 20 MKJI mpenapara MOMeEIaaud Mo
MOKPOBHOE CTEKJIO U UCCIIEIOBAIM MOJ MUKPOCKOIIOM.

OMyJIbCHIO CUMTAJIM XOPOILIEro KauyecTBa, €CIM B IOJE€ 3PEHHs] MHKPOCKOIA
HAOJI01aIM PABHOMEPHYIO MEJTKO3EPHHUCTYIO CTPYKTYDY.

Omnpenenenue 0e3BpeHOCTH BAKUMHbIL. BU3yalbHYH0 OLIEHKY CTENEHU
NOPaKEHUsI TKAHEH B MECTE BBEICHMS SMYJIbIMPOBAHHOM BAaKLUWHBI IPOBOJWIM
yepe3 28 u 42 cyT mocie MMMYyHU3allud B IPUBUBHOW W MATUKPATHOM H03€

BaKIIMHBI [0 KpUTEpUAM, npeatokeHasiM Stone H.D. (1991):
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- JIETKHE MOPAKEHUS MPOSIBIIAIOTCA B MOOJIETHEHNE TKaHEH, OKPYKaOIIUX
MECTO HHBEKUIHH, pazmepoM 10 1,0 cM B auameTpe, NpPU3HAKU BOCIAICHUS
OTCYTCTBYIOT;

- [pU  CPEIHHUX  MOPAXEHUSX  30HA  BOCHAIMTEIBHOM  peakiuu
TKaHEW, MPOSBIAIOMIAACS OTEYHOCTHIO, MOOJEIHEHUEM WM THUIEpEMHEH, uMeeT
pasmepsl oT 1 10 2 cM B AMaMeTpe, MPUCYTCTBYET AUQPPY3HO pPACIONOKEHHAS
BaKI[MHA;

- CWIbHBIC IIOPAXECHMSI XapaKTEPU3YIOTCS OYaroM BOCHAJEHUS TKAHEH C
BOBJICUEHUEM MOBEPXHOCTHBIX W TIIYOOKHMX MBI M OOpa30BAHUEM TIpaHYJIEM B
auamerpe or 3 10 4 cM, BakIMHA BBITEKAJIa HA pa3pe3e WM MPUCYTCTBOBAJIA B
TKaHSX B BUJ€ 0€lI0il TBOPOXKUCTOM MacChl.

OmnpenejieHue AaHTHUTeHHOM aKTHMBHOCTH BakKIHMHbI. CylIHOCTH MeTOna
3aKio4asiacb B M3YYEHMHM  CIIOCOOHOCTM  BaKUMHBI ~ MHIYyLHMPOBAaTh Y
BaKI[MHUPOBAHHBIX YTOK BBIPAOOTKY cnenuduuecKkux aHTUTEN K
MHAKTUBUPOBAHHOMY aHTUIEHY, YPOBEHb KOTOpPbIX ompenensiii B PH wnmu MDA ¢
NIPUMEHEHUEM JTUAarHOCTUYECKON TE€CT-CUCTEMBI BHUBUII COITIaCHO
METOJUYECKUM MOJoKeHUsIM «OmnpeneneHue crneuupuyeckux aHTUTEN K BUPYCY
rernarura yTaT tuna [ Merogqom nMmmyHodepMeHTHOTO aHanu3ay, 2018.

VYTok-HeCcylleK BaKUMHUPOBAJIIM HWHAKTUBHUPOBAHHON COpOMpOBaHHOM U
AMYJIBIUPOBAHHON BAaKIMHON OIHOKPAaTHO MOJKOKHO B HIKHIOIO TPETh LIEU B
oobeme 0,6 cm?. KOHTpOISIMU CITYKWIIA YTKU:

- HE BaKIIMHUPOBAHHbIE HMHAKTUBUPOBAHHOW BAKIIMHOM;
- BaKIMHUPOBAHHBIE BUPYCBakIuHOM sMOpuonanbaoit BHUBUII npotus BI'Y -I.

Uepe3 paznuuHble cpoku B TedeHue 10 wmecsieB mociie BakIWHAUUU Y
KOHTPOJIbHBIX U MOJIONBITHBIX YTOK Opasii KpOBb AJIA ONpPEAESICHUs YPOBHS aHTUTEN
B CBIBOPOTKH KPOBH.

CratucTuueckyro 00pa00TKy [JaHHBIX TPOBOAWIM C HCIOJIb30BAHUEM

METOJI0B BapUallMOHHOM CTaTUCTUKH, CUMTasl UX T0CcTOoBepHbIMU Ipu P <0,05 [2].
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2.2 Pe3yJbTaThl COOCTBEHHBIX HCCIET0BAHUM

HeoGxonmumocTs B pa3paboTke WHAKTUBUPOBAHHOM BaKIMHBI MpoTHB BI'Y-
IBO3HUMKIIA B pe3ynbTare CAeAyIOMUX MPUIHH:

- HENPOJOJLKUTEIbHBI UMMYHHUTET Y POJUTENBCKOTO CTajga MpPU NPUMEHEHUH
YKUBBIX BAKIVH;

- HE0OXOJUMOCTb COKpAIleHUS! KOJIMYECTBAa MPUBHUBOK C IIEJIbIO YMEHBIICHUS
CTPECCOB M HArpy3Kyu HA HUMMYHHYIO CUCTEMY;

- U3TOTOBJICHHE BAaKIMHHOI'O IIPENapara, HEe COACPHKAILEro B CBOEM COCTAaBE
JKUBOTO BUPYCA;

- OTCYTCTBHE OTE€YECTBEHHON MHAKTUBUPOBAHHOM BaKIMHBI poTuB BI'Y-1.

[Ipu pa3paboTke WHAKTUBUPOBAaHHOW BakiMHbl TpoTuB BI'Y-l B KkauecTBe
MPOU3BOJCTBEHHOTO IITaMMa OB MCIOJIb30BaH BakKIMHHBIM mmTamMmMm «BH-3»
Bupyca remnaruta yTaT thna l, «llltamm «BH-3» Bupyca renatuta ytar tumna | pona
Avihepatovirus cemeiictBa Picornaviridae s NpOM3BOACTBA  BaKIUMHHBIX

IpenaparoB M JUATHOCTUYECKUX HAOOpoB», mareHT PD Ne 2675995, 08. 05. 2018,

RU [54].

2.2.1. XapakrepucTuka BakunHHoro mramma «BH-3» Bupyca remarura
yrar tuna I
Mopdoaorusi. [Ipu 371€KTPOHHO-MHUKPOCKOTMYECKOM HCCIIEIOBAHUHM METOJIOM
HETaTUBHOTO KOHTPACTUPOBAHHUS YCTAHOBJIEHO, YTO BHUPYCHBIE YACTHIIHI IITAMMa
«BH-3» He uMeIOT BHENIHIOW 000J104Ky, chepuueckoir hopmsbl, pazmepamu 30-40

HM.

I'eneTnyeckue mpuzHakum. [Ipy MOJIEKYIIpHO-TEHETUYECKOM HCCIICIOBAaHUN
ycTaHoBleHO, uro mrTamMm «BH-3» wumeer 98% romonorun ¢ BaKIMHHBIM

MIPOU3BOACTBEHHBIM IITAaMMOM «KMUIDB-16».

Bbuosornyeckue ceoicrBa. [Ipy HHOKyIAMK B QJUTAHTOUCHYIO TIOJIOCTH B 103€
3,0 lg DJIMs0/0,2 cm® Bupyc rematuta wramma «BH-3» BeiseiBaer 80 — 100 %

rudenu 11-12 — cyTouHbIX YyTUHBIX SMOPHOHOB. JlaHHBIE MTpencTaBiIeHb! B Ta0m. 1.
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Tabmuna 1
[Tatorennocts BakuuHHOTO mtamMmma « BH-3» Bupyca renarura ytart mis

Pa3BUBAIONINXCA YTUHBIX 3M6pI/IOHOB

[lITamm | Bo3pact MeTon MHOKYJISILIMU
BHUpYyCa | YTUHBIX AJITaHTOMCHASI OJIOCTh
YMOPHUOHOB, Uucno nmaccaxen
CyT 1 | 2 | 3 | 4 | 5
I'uGenb yruHBIX SMOPHUOHOB, %0
«BH-3» 11-12 60° | 80 100 | 100 | 100

[Tpumeyanue: * - rubenb YMOPUOHOB B MIPOIICHTAX.

[TatorenHocTh BaknuHHOTO mTamMma «BH-3» Bupyca rematuta yTAT U3ydaid Ha
yTsTax 2 — CYTOYHOTO BO3pacTa, KOTOPHIX WH(DHIMPOBATN BHYTPHUMEIIICYHO,
MOJIKO’KHO M MHTpaHa3aibHO B 703¢ 3,0 1g DJI/s0. KinHndeckre HaOmMomeHUs 3a
yTSITaMU KOHTPOJIBHOW WM TOJOMBITHBIX TPYMI TPOJIOJDKAIMCh B TECUCHHE MeECsIa
IIPU €KETHEBHOM OCMOTPE 32 OOIIKUM COCTOSIHUEM NTHIIbI (Ta0JI. 2).

Tabmuma 2
CpaBHHTENbHAS XapaKTEPUCTHKA TI0 PU3HAKY MMAaTOTCHHOCTH BaKIIMHHOTO IITaMMa

BUpYCa renatura i 2-CyTOYHBIX YTAT MPU PA3IMUHBIX CIOC00aX WHOUIIMPOBAHUS

Merton 3apaxkeHus
MHoxecTBeH
- BHYTPM | TOAKOXK | MHTPAHA3A | Xapakre
TaMM HOCTb MBIILICYHBII HBIN TBHBIA | pycrika
BUpycCa 3apAKCHUA, | 3a60omeno/ | 3aboneno/ | 3a601en0/ | yrramma
g 5J1/Ts0 3apaKeHO | 3apa)K€HO | 3apaskeHO
BH-3 3,0 0/10 0/10 0/10 Py

[Tpumeuanue: 0 — yrsara He 3a0onenu; Py - mpU3HaK MaTOreHHOCTH.

Pe3ynbTarhl ONBITOB, IPUBEACHHBIE B TAOIHUIIE 2, TOKA3bIBAIOT, YTO BAaKLIIMHHBIN
mramMmm «BH-3» Bupyca rematuta npu BHYTPUMBILIEYHOM, TMOAKOKHOW U
VMHTPaHA3aJIbHOM MHOKYJISIIUSAX HE BBI3BIBAJ KIIMHUYECKOTO MPOSBICHUS OOJNIE3HU Y
YTAT.

Pensimkanusi B KyJabType Kiaerok. CrnocoOHocts mrtamma «BH-3» Bupyca

rernaturTa K PCIUIMKAIMKM B KICTOYHBLIX KYJIbTypaxX H3y4HYaJid B IICPBUYHO-
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TPUTNICHHU3ZUPOBAHHON KyIbType (puOpoOIaCTOB YyTHHBIX SMOPHOHOB, B KJIIETKax
MOYKU YTUHBIX 3MOpuoHOB B jo3ax 0,1 — 1,0 TH/so Ha xknetky. [laHHbIe
Mpe/ICTaBlICHbI B Ta0II. 3.
Tabmuua 3
buonornyeckas akTHBHOCTh BakiIMHHOTO mTamMmMa «BH- 3 Bupyca remarura

YTAT B KYJIBTYpax KJIETOK

AKTHUBHOCTb 1rTammoB, |g T Isg, M+m™*
Llramm KynbTypa KieTok
Bapyca DubpodaacTEL yTHHEIX [Touku yTUHOrO SMOpHOHA
AMOPUOHOB
«BH -3» 4,5+0,25 5,75+0,3

HpI/IMCIIaHHel M=+m — CPCOHCC 3HAUYCHUC TUTPOB IIITaMMa BHUpPYyCa.

Pe3ynbraThl MccnenoBaHMM, MpEACTABICHHbIE B Tabnuie 3 MOKa3aid, YTO
HITaMM PETPOIYIIUPYETCS B KYyJIbTYpe YTHUHBIX (UOPOOIACTOB M KJIETKaX IMOYKH
YTHUHOTO 3MOPHOHA, BBI3bIBAsI BRIPAKEHHBIN nUTONatndeckuii ¢ ekt yepes 72 — 96
yacoB U 48 -72 yaca COOTBETCTBEHHO M HakaruiiBaercss B TuTpax 4,5+0,25 u
5,75+0,3 1g THH50/CM3.

Tepmope3ucrentHocth. Illtamm  «BH-3» Tepmocradunen. Koncranta
ckopoctu uHaktuBanuu (IgK= 2,3Vt/Vo:t) nmpu temneparype 56 °C B teuenue 60
MuH paBHseTcs 2,8% 1072 1g.

YcrounBocTh K Xumu4ueckum areHram. Illtamm «BH-3» Bupyca remaruta
HE YYBCTBHUTEJICH K MHAKTUBUpYIOLEeMYy AehcTBUIO (20% KOHEUHAasi KOHIIEHTpaIus)
adupa u xiaopodopma. @opmansaerus B 0,1% konuenrpamuu npu 37 °C B TeueHue
24 4YacoB MHAKTUBUPOBAJI MH(EKIMOHHYIO aKTHBHOCTH IITAMMa C KWHETUYECKOU
CKOPOCTBIO PaBHOM 5,9 x 10 1g/u.

AHTHTreHHas1 akTUBHOCTB. [IITamm «BH-3» Bupyca remarura uHIyuupyer y
yTSIT BBIPA0OTKY MMITaMMCHEIU(PUISCKUX BUPYCHEUTPATU3YIONIUX aHTUTEN, a
WHAKTUBUPOBAHHBI BHUpYyCCOAEpKallMii MaTepual B aJbIOBAaHTHOM (opme,

BBeI[eHHBIﬁ MNapCHTCPAJIbHO YyTATaM, HWHHUHIUUPYCT CHUHTC3 AHTHUTCII B BBICOKHUX
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TUTpPAX, PETUCTPUPYEMBbIX B peakiuu Herpanuzanuu (PH) u ummynodepmenTnom
ananuze (MDA).

CraouabHocTb. IllTaMm «BH-3» crabuneH, ero CBOMCTBA COXPaHSIOTCS
HEU3MEHHBIMU B TeueHHe 10 maccakeil B KyJabType KIETOK M Ha YTHHBIX 3MOpPHO-
Hax.

buorexnosornyeckue xapaxkrepucruku. [lltamm «BH-3» Bupyca remarura
yrat tuna | KynmpTuBHpyeTcss Ha pa3BuBaromuxcs 11-12 — CyTOYHBIX YTHHBIX
smMOpuoHax. OnTUMajabHBIMM  YCIOBUSMHM  HAKOIUICHUS BHpyca  SIBIISETCA
WHOKYJTHUPOBAaHUE B AJUTAHTOMCHYIO MOJOCTh 11-12 — CyTOUHBIX pa3BUBAIOIIMXCS
YTHHBIX SMOPHOHOB 3apaaroiiei 103el, paBHoi 3,0 1g DJ1/50/0,2 cM®, MHKyOarms
uHbUIMpoBaHHbIX SMOpHOHOB 1ipu 37 °C u oTHOCUTENBHOU BiaxkHOCTH 60-70% B
TeueHue 72 4YacoB. YPOBEHb aKTUBHOCTH (TUTpP) BHUpyca B COOpaHHOM
BUpYCCOZEpKAIlleM MaTepuaie (aNIaHTOUCHAs KHUJAKOCTb + TYLIKU 3apOJIbIIIei)
mocturaer MakcumaibHo 7,5 1g DJ1Msocm®. Iltamm «BH-3» Bupyca remarura yTsT
tumna | matoreHHwit (BupyneHTHbIN) s 11-12 — CyTOYHBIX YTHHBIX SMOPHOHOB.
[ramm «BH-3» Bupyca remaruta yTaT Tuna | MHIymUpyeT y YTOK BbIpaOOTKY
BUPYCHEUTPATU3YIOIIUX AHTUTEN, KOTOPbIE PErUCTPUPYIOT CEPOJOTHYECKUMHU

METOJIaMU B PEAKIIUSIX HEUTpaIU3aliid U UMMYHO(EPMEHTHOM aHAJIU3E.

CrepuiabHocts. Illtamm «BH-3» Bupyca rematuta cBOOOJEH  OT

KOHTaMUHAIUU OAKTEPUSIMU, MUKOILJIa3MaMU, TpUOaMu U JPYTUMH BUPYCAMHU.

YcanoBusi xpanenus. [Ipu xpanennn mramma «BH-3» Bupyca remarura ytar
Tumna | B HATUBHOM COCTOSTHUU Tipu Temrieparype -/0 °C nomyctumas JyIMTeTbHOCTh
XpaHeHus 0e3 OCBeXeHHs cocTaBusier 24 Mec., a TMpu XpaHEHUU B

JTMO(PUIM3UPOBAHHOM COCTOSIHUHM TI0]T BAKYYMOM TIPH TOU e TeMIeparype — S5 JeT.

2.2.2. Pa3pa0oTka oNTHMAJIBHOI CXeMBbI II0JIy4eHHs BUPYCHOIO ChIPbSI

Yenex IMPOU3BOACTBA BAKIIMHBI BO MHOI'OM 06y0JIOBJICH Ka4y€CTBOM HCXOOHOI'O
OMOJIOTHYECKOTO CBhIPbA. HOSTOMY KYJIBbTUBHUPOBAHUC BHpPYCA SABIACTCA OOAHHM M3

OCHOBHBIX ITallOB B TEXHOJOTHUU W3TOTOBJICHHS OuWompemnapara. [JlaBHOW 3amadeit
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JAHHOTO 3Tara padoThl ObUIO U3BICKAHWE ONTHMAJIBHOTO METOAA KyJIbTHBHUPOBAHUS

BHpYCa Irerarura € BBICOKOI OMOJIOrMYECKOM aKTUBHOCTBIO.

2.2.2.1. lTonyyeHue BUpPyCCOAep KALIEro MaTepuaJia

Bupyc remaruta yratr tuna I, mramma «BH-3» KyneTUBUpOBamuM Ha
pa3BuBaomuxca 11-12 — cyTOYHBIX YTHHBIX SMOpPHUOHAX, a TaKXKe B KYIbType
¢bubpo0IacTOB yTUHBIX IMOPHUOHOB.

OnbITHI 10 U3YYEHHUIO CIIOCOOHOCTU BHpYyCa IemaTuTa yTAT K PEernpoAyKIHH B
KJIETOYHBIX KYJIbTypax MPOBOJAWIN B MEPBUYHO-TPUIICUHU3UPOBAHHON KYJIbTYpe
¢ubpoO1acTOB yTUHBIX 3MOpPHUOHOB. B KauecTBe NUTATENbHON POCTOBOM Cpe.bl
npumensin cpeny Urmma MEM u cpeny 199 B cootHomenuu 2:1 ¢ nobaBieHnem
10% HOpManbHOM CBHIBOPOTKM KpPYIMHOIO pOTaroro CKOTa W aHTUOMOTHUKOB
(6emsunnennumaa 100 EJl/em® m crpentomunuba cynbdara 100 mxr/cm®).
B3Bech KIETOK BHOCWIM B POCTOBYIO cpemy M3 pacdera 650-700 Thic. Ki/cme.
KynbruBupoBanue mpoBogwin Bo ¢umakoHax PS  «Orange Scientibicy» B
CTaIlMOHAPHBIX ycioBHsX mpu Temneparype (37,5+0,5) °C. O6bruHo yepe3 24-48 4
WHKYOHpOBaHUs (POPMUPOBAJICS CIIOIIHON POBHBIA MOHOCIION KIIETOK.

[Tocne popMupoBaHUs MOHOCIIOS KJIETOK, B KYJIBTYPY BHOCWJIM BUPYC TelaTUTa
B no3ax 0,1-1,0 TIl/lso Ha kieTky u agacopOupoBanu B TeueHue 60 mun npu 37°C.
3arem 100aBIIsIN MOAACP>KUBAIOIILYIO CPEy C aHTHOMOTHKAMU (0€3 CHIBOPOTKH).

[{uronaToreHHoe nercTBUe 4yepe3 18 4acoB cCONMPOBOXKAAIOCH OKPYIVIEHHEM
KJIIETOK Ha OIPAaHMYCHHBIX YYaCTKaX MOHOcHos, uyepe3 48-72 wyaca mnocie
MHOKYJISIMUU  HaONIofanu  TOSIBJICHHME  CUMIUIACTUYECKUX  OOpa3oBaHH  C
36pHUCTOCTBIO B IMTOIUIa3ME KIIETOK, a 4epe3 96-120 wyacoB mnpoucxoauiia
JiereHepalys KJIeTOYHOro MOHOCIOS U (pOpMUPOBAHUE CUHITUTHS.

IIpy KynpTUBHpOBaHMM BHpyca remarutra yTaT mramMmma «BH-3» Ha
pazBuBatomuxcst 11-12 — cyTouHbIX yTHHBIX 5SMOpHMOHAX, HUX 3apakajld B
AQJUTAaHTOUCHYIO TIOJIOCTh ONTUMAJIBHOW 3apakaromied mo3oi, paBHoit 3,0 lg
DJ1/150/0,2 cm®. VHpHUUMPOBaHHBIE SMOPHOHBI UHKYOMPOBAIM B TEPMOCTATE IIPU

temreparype (37,0+0,5) °C u otHOocuTenbHOM Biaxknoctu 60-70% B Teuenue 72 u.
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OBOCKONKMPOBAaHKE MPOBOJIWIIN JIBA Pa3a B CYyTKU. DMOPUOHBI, TOTHOIIINE B TEUCHHE
24 d4YacoB TOCIE 3apaxxeHUs, BBHIOPAKOBBIBAJIM, a TNaBIIME OSMOPHOHBI B
NOCJENYIONMe CYTKM XpaHWIM B XOJOAWIbHUKE mpu Temmeparype 4-6 °C.
OxnaxaeHHble  AMOPHUOHBI  BCKPBIBAld B ACENTHYCCKUX  YCIOBHUSX, a
XOPHOAJUTAHTOMCHYIO KUJKOCTh W 3apojbllieil coOdupanu BO (PIakoHbBI €MKOCTBHIO
250-450 cm?.

Bupycconepxamuii  MaTepuall, TOJYYCHHBIA Ha KYJIBType KICTOK W Ha
AMOpPUOHAX, OJHOKPATHO 3aMOPAXUBAJIU W OTTAaWBaJM. 3aT€M BHUPYCCOICPKAIIUN
MaTepual, MoMydYeHHBI Ha YTUHBIX SMOpHoHax, romorean3upoBamu npu 3000-5000
00/mMuH 1 00a Ouomarepuaia nentTpudyruponanu npu 3000 o6oporos B TeueHue 30
MuHyT. HamocamouHyro >KMIKOCTh TMpPOBEPSUIM Ha OTCYTCTBHE KOHTAMHHAIUH
BbiceBaMu Ha cpensl: MIIb, MITA, MIIIIb nox Ba3eJMHOBBIM MacjioM U OYJIbOH
Calypo, a Takke Ha OMOJOTMYECKYI0 aKTMBHOCTh IITaMMa BUpyca. Pe3ynbrarsl

WCCIIEIOBAaHUM MTPEACTaBIEHbI B Ta0. 4.

Tao0muna 4

buonornyeckas akTHBHOCTh BakIIuHHOTO mTamMma «BH-3» BI'Y(n=8)

buonornueckast moaenp AxtusHOCTB Bupyca, lg DJ1/Iso/cm®

YTuHbIC SMOPUOHBI 7,5+0,25

AxtusHOCTB Bupyca, |g TLIso/cm®

5,5+0,1

Kynberypa yTuHBIX
¢bubpobiacToB

[Ipumeyanue: n — onpeneIcHuin.

JlanHble, mpuBeAeHHbIE B Tabiuie 4, MoKa3aid, 4TO NMPU KyJIbTUBUPOBAHWU Ha
Pa3BUBAIOIIMXCS YTUHBIX SMOPHOHAX BUPYC HAKAIUIMBAJICS B HAMOOJIBIIEM TUTPE,
YTO U TOCIYKUJI0O OCHOBAaHHMEM [UJIsi BBHIOOpa ONTHUMAJIbHOTO METOAA HapabOTKU

BHUpYyCa Ieratura Ajisd U3roTOBJICHNA BAKIIMHHBIX IIPCIIApPATOB.
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Bupycconepxamuii MaTepuan ¢ akTUBHOCTBIO He Hmke 6,5-7,0 1g DJIMso/cm®
XxpaHuiu 1pu Temmeparype MuHyc 20 °C ¥ HUCHONB30BaIM Ui H3TOTOBIICHUS

BaKIIMHEI.

2.2.3. UHakTHBaUMs BUpPyca renarura yrar tuna |

[Tocne monydeHUss BBICOKOAKTUBHOW BUPYCHOW OMOMAccChl ObLla TIPOBEACHA
pabota 1Mo BEIOOPY 3(h(PEKTUBHOTO WHAKTUBUPYIOMIETO CPENICTBA, €r0 KOHIICHTPAIIH
¥ ONTHMAJILHBIX [TapaMeTPOB WHAKTHUBAIIMHU, 00ECIIEUNBAIOIINX TIOJTHOE TTO/IaBIICHUE
WH(EKITMOHHBIX CBOWCTB BHpPyCa NMPH MAKCHUMAJIBHOM COXPAaHCHUH AHTUTCHHBIX
CTPYKTYp BHPHUOHOB.

B ombiTax m3ydyanu WHaKTHBUpYIOIIEE ACHCTBHE aMUHOATHIITUICHUMHUHAHA
BUpyCc Temartuta yTAT Tuma | JlaHHBIE psga  aBTOPOB  MMOKa3adM, dTO
MPOU3BOJIHBIE  ATWJIEHMMHHA MHUHUMAJIbHO HM3MEHSIOT OTBETCTBEHHBIC  3a
AHTUTCHHOCTH OCJIKOBYIO CTPYKTYpy BUPHOHA, & aHTUTCHBI TPOJIODKUTEILHOE Bpe-

MsI COXPaHSIIOT CBOM CBOMCTBA MpH XpaHneHuu [27, 535].

2.2.3.1. U3yyeHue MHAKTUBHUPYIOLIET0 JeMCTBUA AMUHOITHIITHICHUMUHA

B oakcnepuMeHTax 10 MHAKTUBAUMHU BUpYyCa Te€NaruTa MCIOJIb30BaJU
BHUpYyCCOJIepXKallylo cycren3uo mramMmma «BH-3» ¢ uHQEKIMOHHBIM THTpOM
(7,5£0,5) lg DJ1[so/cMm°. M3BecTHO, YTO AHTHIE€HHAas AKTMBHOCTbH IIOIy4aeMOTO
mpenapara 3aBUCUT OT MPaBUIILHOTO BBIOOpA pekMMa MHakThBaIuu. [loatomy mpu
MIPOBEACHUN OIBITOB YYWTHIBAJIIM KOHIIEHTpauu unHaktuBaropa B BCM, pH
CYCII€H3UH, TEMIIEPATYPY U BPEMSI IKCIIO3ULIHH.

Bo3znelicTBue aMUHOATUIISTWICHUMHUHA HU3YyYAJIM B KOHEYHOM KOHIIEHTPALIUU
0,02; 0,05 u 0,1 % npu Temneparype 37°C B Teuenue 24 yacos npu pH 7,3-7,5 B
pPEKHUME MTOCTOSHHOTO NTEPEMEITNBAHUS.

B mponecce mnaktuBanmu yepes 6, 12, 18 u 24 yacoB oTOupanmu mpoObl
BUPYCCOZEPKALIEH CYCIEH3UU MapaJUIEbHO C KOHTPOJEM [JIsl ONpPENCIICHUS
WHOEKITMOHHOTO THUTpa BHUpyca. [lo OKOHUYAHWM WHAKTUBAIUM TPOBOIUIIHN

HENUTpanu3aluo 0cTaroyHoro koiandectsa ADDU nyrem nodasnenus 2 M pactBopa
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THoCynbhara HaTpusi 10 KoHeuHOW KoHmeHTparuu 0,03 M/mM® u oxmaxnanm
cycnensuto 10 4-8 °C.

CHmxeHue TUTpa BUPYyCa B MPOIIECCE MHAKTUBAIIMK BhIPAKall OTHOIIIEHUEM

lg Vi/V,, (1)
rae Vo — TUTp BUpyca J10 00paboTku, Vi — TUTp BHpyca nociie 00paboTKU B TEUEHUE
ONpENIEICHHOTO BpeMeHHU. KOHCTaHTy CKOPOCTHM WHAKTUBAIMUA BBIYUCIISUIM TIO
dbopmyre:

K =2,3-PJ/Po: t, 2

rae 2,3 — OCHOBaHHME HaTypasbHBIX JOrapupmMoB; P, — HCXONHBIN TUTP BUpYCa;
P: — TuTp 06paboTaHHOTO BUpyca KO BpeMeHH; t — BpeMsi 00paboTKH BUpycCa.

[TonHoTy  WHAKTMBALMM  BUpYCa  ONPEACISUIA  MyTeM  3-KpaTHbIX
MOCJIEA0BATEIIbHBIX MACCAKEN B YTUHBIX SMOpPHOHAX.

ITonydyennble naHHble nokazanu, yto ADDU B koHnenTpamusax 0,02 u 0,05%
WHAKTUBUPOBaJ MH(EKIMOHHYIO aKTUBHOCTh BUpyca B TeueHue 24 4 Ha 53,1 u 75%
COOTBETCTBEHHO C KMHETHYECKOH cKopocThio 6,5-102 u 3.4- 1072 lg/u. Ilox neit-
CTBHEM WHAKTMBaHTa B KoHUeHTpauuu 0,1% BHpyC remnaTtuta MmoJHOCTHIO MOTEPSIT

MH(EKIMOHHYIO AKTUBHOCTD B TeueHue 24 4 (Taba. 5).
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TaOmuma 5

UyBCTBUTEIIBHOCTh BaKIIMHHOIO IITaMMa BUpyca K JaercTButo ADDU

Undexunonnsiii Tutp Bupyca, g DJ1/1s0/cM® | Koncranra

KoHnmenTpa 9KCIO3UIMHM HHAKTHBAIIAH, T CKOPOCTH

THST WHAKTHBA

ADDBU, % 6 12 18 24 IIUU Yepes P
24 4, 1g Ky

0,02 75+0,1| 6,75+0,1f 5,75+0,2|3,75+0,1] 6,5-102 | <0,05

0,05 6,9+02 63+03| 52+03 | 2,0+0,3| 34102 |<0,05

0,1 5,75+0,3 45+0,25| 2,0+0,1 0 < 0,05
KoHTtpomnb 7,5 6,75 5,85 55
BHUpYyCa

[Ipumeuanne. Vicxoauslii Tutp Bupyca (V,) pasen 8,0 1g DI s/ cm®.

JlaHHbIE KUHETUKW WHAKTUBALMK (pHUC. 1) CBUAETENBCTBYIOT O TOM, YTO BUPYC
reraruTa yTAT YyBCTBUTEIEH K JEUCTBUIO AMUHOITUIIDTUICHUMHHA, CHUKCHUE

TATPA BUPYCa CIEA0BAJIO MPOCTON IKCIIOHEHIIMAIBHON KPUBOM.

Tutp Bupyca

Bpewms 06paboTku Bupyca, 4

Puc. 1. Kuneruka HHAKTHBAallMX BHUPYCa rerratuta B KOHEUHOU KOHIOCHTpaluuu

ADPDU 0,02% (a), 0,05% (6) u 0,1% ().
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VYCTaHOBJIEHO, YTO CKOPOCTh MHAKTUBAIMK BUpPyca ObLIa MPOMOPIIMOHANIbHA
KOHIEHTpPAllUX IIpernapara B BHUPYCCOAEPIKAIIEH JKUJIKOCTU W BPEMEHHU €r0
BozaeicTBud. [Ipu oOpadbotke Bupyca ADOU B xoHuentpauuu 0,1% KoHcTaHTa €ro
CKOPOCTM HWHaKTUBalMK uepe3 24 wyaca paBHsiack Hymo (Ig K =0), uyto
MOATBEPXKAAIO TMOJHYI0 TOTEepI0 HWH(GEKIMOHHOW aKTUBHOCTH BHUpyca C
COXPAHEHHUEM €TI0 AHTUT'€HHBIX CBOWCTB.

Takum o00pa3om, TMOJy4YEHHbIE JaHHBIE KHWHETUKHM WHAKTHBAIIMU BHpYyca
renarura yTaT, oOpaboraHHoro ADDU B pa3nuuHbIX KOHLIEHTPAUUAX MpH
temrieparype 37°C, mokazajid, 4T0 CKOPOCTh MHAKTUBALMM BHpycCa MOBBIIIAIACH I10
Mepe YBEIWYEHHs KOHILICHTpaluu IIpernapara B BUPYCCOAEP)KAIIEH CYCIIEH3UU U
BPEMEHH €T0 BO3/ICHCTBUS.

[Ipu u3rotoBiIeHUM WHAKTUBHPOBAHHOM BakuuHbI npotuB BI'Y-l B kauectBe
WHaKTUBaHTa ObLT Hcnoiab3oBaH ADDU B 0,1% KoHIEeHTpanuu npu Temmneparype

37°C n sxkcno3uimu B TeueHue 24 ygaca.

2.2.4. Bb100p oNTHMAJBHOI0 KOMIIOHEHTHOI'O COCTABA HHAKTHBHPOBAHHOM

BAKIHMHBI POTUB BUPYCHOI0 renaTruTa yTat tuna |

NMmMyHOreHHas aKTUBHOCTh WHAKTMBUPOBAHHBIX MPOTUBOBUPYCHBIX BAKIIMH
3aBUCUT OT Ka4€CTBA U KOJIMYECTBA OCHOBHBIX KOMIIOHEHTOB IPEINApaTa: aHTUTEHOB
YU aJbIOBAHTOB. HAKTUBHUPOBAaHHBIC AHTUIEHBl B COYETAHUM C aJBIOBAHTAMHU
obOnagaroT 0oJjiee BBHIPAXKEHHONM MMMYHOT@HHOW aKTMBHOCTBIO MO CPABHEHHUIO C HX
BOJIHBIMU  pacTBOpaMu. AJCOpOMpPOBAHHBIA  AHTUTEH CTAaHOBHUTCS  OoJjee
KOHLICHTpUPOBaHHBIM. [Ipu BBEIEHMM B OpraHu3M OH JACIIOHUPYETCS U MOCTYIAET C
MeCTa BBEACHHUS B OpPraHbl U TKaHU HEOONBIIMMU J03aMU. MejieHHas pe3oporus
AHTUTEHA TIPOJIOHTUPYET UMMYHHBIN 3(PPEKT BAaKIIMHBI U CYNIECTBEHHO CHUXKAET €€
TOKCHUYHBIE U aJUIEPTUYECKUE CBOWCTBA.

B BetepuHapHOil MpakTUKe MTUIIEBOAYECKON OTPACIU MPUMEHSIOT JIB€ (DOpPMBI

HMHAKTUBHUPOBAHHBIX BAKIIMH: C0p6I/IpOBaHHYIO H SMYJIBI'MPOBAHHYIO.
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Jis  u3roToBieHHs COPOMPOBAHHOM  (OPMBI  HCHONB30BAIM  IIHPOKO
MPUMEHSIEMBII B IPOU3BOJICTBE BAKIMH Teilb ruipookucy amoMuHus (I'OA).

JlanHpie MHoOrux wuccieaoBanui [4, 5, 13, 16, 18] npu wucneiTaHuu
IIMPOKOTO CHEKTpa MACSHBIX aJbIOBAHTOB M HMYJIbCHI pPAa3JIUMYHBIX THUIIOB
MOKa3aJid, YTO BaKIMHBI MPOTUB BUPYCHBIX OOJIE3HEH MTHUIl HA OCHOBE MAaCISIHOTO
anproBanta Montanide ISA 70, oOpa3yromiero sMyIbCHIO 0OpaTHOTO THIIA, UMEIH
Hauboee ONTHUMAaJIbHBIE buznueckue MOKa3aTeu U BBICOKHE
MMMYHOOHOJIOTMUECKHE CBOMCTBA.

JUIsl M3roTOBIIEHHSI 3MYJIBIMPOBAaHHBIX BakKIUH B P® HCHonb3yloT MacisHble
aIbIOBAHTBI, KOTOpbIE O0pa3yloT C BOJHBIMHU CYCIEH3USIMHU aHTUIE€HA SMYIbCHUIO
0oOpaTHOIO THIA «BOJIa/MaCIiO», KOTOpasi BBI3BIBAET Y MPUBUTHIX MTHUI] 00pa30BaHUE
HaNpsHDKEHHOTO U IPOAOKUTEIEHOIO UMMYHHTETA.

B cBsizu ¢ 3TUM npu KOHCTPYHUPOBAHUH SMYJIBIMPOBAHHOU (POPMBI BaKIIMHbI
NPOTUB BHPYCHOTO TeMaThTa yTAT Tuma | HCHOJIb30Badu MacisiHbIA aqbIOBAHT
Ab-4M (B/M) npousBonctsa 3A0 «Ilerpoxum», Poccus.

[Ipu wsrotoBnennn obeux Qopm Bakuuubl npoTuB BI'Y-l ucnonb3oBamm
uHaKkTHUBUpoBaHHOE ADDU BUpYCHOE ChIpbe C OHOJIOTMYECKOM aKTUBHOCTBHIO
7,0-8,0 1g 3HI[50/CM3.

CopoOupoBannyto (popmy ['OA BakiMHBI TOTOBUJIM TIPU TMOCTOSSHHOM
MEPEMENIMBAHNNA HWHAKTUBUPOBAaHHOTO aHTureHa 0,3% KOHEYHOW KOHUEHTpAIUU
aIbIOBAaHTA HA MAarHUTHOW Memanke B TedeHne 30 MHHYT NpU KOMHATHOU
TeMIieparype.

OMyIbrUpOBaHHYI0 (OpMY BaKIIMHBI TOTOBWJIM Ha TOMOTEHH3AToOpe IMpHU
ckopoctu BpamieHusi BuHTa 3000 o6opoToB/mMHHYTY B TeueHue 5-10 mMuHyT H
temneparype 10°C. CooTHomeHue aHTUreHa U aabioBaHTa cocraBuio 30:70

COOTBETCTBEHHO (TalII. 6).
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Tabnuia 6
KoMnoHeHTHBIN cocTaB COpOMPOBAHHON 1 AMYJIBIHPOBAaHHOM (Popm

WHAKTUBUPOBAHHOU BaKIIMHBI MPOTHB BI'Y -1

HaumenoBanne Tutp BUpyca 1o CootHomeHNE
(dbopM BaKIMHBI WHAKTUBALIHH, aHTHUTEHA aJbIOBAaHTA
lg DI ds0/cM®
CopOupoBanHas 7,5+0,5 oCTaJbHOE 0,3% I'OA
BaKIIMHA
OMyIbrupoOBaHHAS 7,5%0,5 30% 70% macno
BaKI[MHA Ab-4M (B/M)

B mpouecce uccienoBaHuil yCTaHOBJIEHO, YTO Haubosiee ONTUMAJIbHBIM
IPOLIEHTHBIM COOTHOILIEHHEM AHTUI€HA K aIbIOBAHTY B BOJHOM (haze SMYJIbCHUOHHOM
BaKLMHBI TOHKHO ObITh 30 k 70 mpu akKTUBHOCTH BUpyca 10 UHakTHBaumu 7,5+0,5
lg DJ1/Iso/cm®. MHAKTMBMpPOBAHHBIE TPENAPAThl, W3TOTOBICHHBIC B IPHUBEISHHBIX
COOTHOLIEHUSAX, COXPAHSJIA AHTUTCHHbIE 1 HIMMYHOTE€HHBIE CBOVCTBA.

OOpasipl  BakiuH XpaHwid mnpu Temmeparype (2-8) °C 10 mnpoBemeHUs

UCIIBITAaHUN (PUBHKO-XUMUYECKUX 1 UMMYHOOHOJIOTHYECKUX CBOWCTB.

2.2.5. N3yvyenue PpU3NKO-XUMHUYECKUX CBOMCTB HHAKTUBHUPOBAHHOM
IMYJIbITMPOBAHHON BAKIUHBI B 3AaBUCUMOCTH OT MPOJAOJKUTEIbHOCTH €€

XpaHeHusl

B koHTpoOJsie SMyJbrUpOBaHHBIX BAKIMH CYIIECTBEHHOE 3HAYEHUE HUMEIOT HX
(GU3UKO-XMMUYECKUE  CBOMCTBA, TaKWe  KaKk  CTaOWJIBHOCTH  OMYJIbCHH,
IPaHyJOMETPUYECKUN COCTAB U KMHEMATHYECKask BSI3KOCThb. ['paHyinoMmeTpuyeckui
cocTaB (pa3Mep MHUKPOYACTHUIl TUCTIEPCHOM (Da3bl BaKIMHBI) HAMPSIMYIO BIUSET Ha
CTaOWJIBHOCTh BAaKIMHBI W, TEM CaMbIM, KOCBEHHO — Ha 3(PQGEeKTHBHOCTh B
NpUMEHEHUU Ouompenapara. ITO CBS3aHO C TE€M, UTO Makpodaru, Kak HayajJbHOE

3BC€CHO UMMYHOI'CHEC34, CIIOCOOHBI 3aXBaTHIBATh JacTUlbl pasMepoOM HE oosee 5 MKM.
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CrnenoBarenbHO, YeM MEHBIIIE YaCTHUIIBI AUCTIEPCHON (a3bl BAKIIUHHOW 3IMYJIBCUU U
TOMOT€HHEE €€ COCTaB, TEM BBIIIE MMMYHOTCHHbIE CBOMCTBAa BAKLIMHBL. YacTUIIbI
0O0JBIIOrO pa3Mepa MPUBOIAAT K YBEIMYCHHUIO BSI3KOCTH BaKI[MHBI, YTO TPUBOJUT K
HEOOPaTUMBIM M3MEHEHHSIM B BaKIIMHHOW AMYIIbCUU U €€ Pa3pyIICHUIO C BBIJEIE-
HUEeM BoaHOM (a3pl Ha JHO (uakoHa. Kpome Toro, HW3BECTHBI Clly4au
«MpPEBpAlICHUs» BMYJIbCUM OOpParTHOro THUIMA «BOJA-MAcCiO» B  3MYJbCHIO
IIPSAMOTO THIIA «MAcJIO-BOAA» B IPOLIECCE MX JUIMTEIBHOIO XPAaHEHMS, BCIEICTBUE
CABUTA THAPOPUIBHO-TUTIOPUIBLHOTO OallaHca IMYJIBraTOpOB, BXOJSIINX B COCTaB
abIOBAHTOB, UTO CUUTAETCS HEIOITYCTUMBIM.

Takum o6pazom, u3yueHue (PU3MKO-XUMHUYECKUX CBOWCTB 3MYJIBIMPOBAHHBIX
BaKIIMH HEOOXOIMMO, B KaueCTBE OJHOTO M3 3BEHHEB KOHTPOJSI MX KayecTBa B
IIPOIIECCE MPOU3BOJICTBA U XPAHECHMUS.

OU3NKO-XUMHUECKUE CBOMCTBA SMYJIbIHPOBAHHOW BakKIMHBI TpotuB BI'Y-I
M3y4aju MOCJe U3rOTOBJICHUS U B TIpoiiecce XxpaHeHus (12 MecsieB) npu yKkazaHHOM
TEeMIlepaType: TUIl BaKIIMHHOW SMYJbCUU, €€ CTAOMIHHOCTH, TPAHYJIOMETPUUYECKUI
COCTaB U KNUHEMATUYECKasl BA3KOCTb.

CTaOuIbHOCTh 3MYJBCUU OMNPEACNSIM METOAOM IEHTPUPYTUPOBaHUS U

METOJIOM OBICTPOTO cTapeHwus (Tadi. 7).

TabGauwa 7

DU3UKO-XMMHYECKHE CBOMCTBA UHAKTUBUPOBAHHOW 3MYJIIbCHOHHOMN BaKIIUHbI

npotus BI'Y-I
Cpoxk xpaHeHus BsizkocTs, CtabuiabHOCTh IMYIIbCHH, %0
MMZ/C Lerpudyrupo BricTpoe
BaHUC CTapeHue
CBeXen3roToBIICHHAS 52,2 100 100
12 MmecsiieB XpaHeHUs 55,7 98,5 98,5
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JlanHble, mNpuUBEACHHbIE B TabnuIe 7, TOKa3bIBAlOT, YTO MapaMeTphl
(UBUKO-XMMUYECKUX CBOMCTB CBEKEIPUTOTOBICHHON BaKIIMHBI U uepe3 12 mecsien
XpaHeHuss mnpu  Temreparype (2-8) °C CylecTBEHHO HE HM3MEHWIHCh, 4YTO
CBUJETENBCTBYET O BBICOKOM CTAOUILHOCTH 3MYJIbCHH B BaKLIUHE.

JlaHHblE TIO M3YYEHHUIO CTAOMJIBHOCTH BaKIMHHOM AMYJIbCHUU C TOMOIUIBIO
HeHTpUuQyrupoBaHus U «OBICTPOTO CTapeHUs» I0Ka3aJIo, 4TO
CBEXKCTIPUTOTOBJICHHASI MapTHsI SMYJIbIMPOBAaHHOW BaKIMHBI ObLIa CTAOMIBHA BO
BCEX TECTax, OTCIOEHUS BOAHOU (pa3bl HEe oTMeuanock. Uepes 12 mec. XxpaHeHUs 3T
MOKAa3aTeau MPAKTUYECKH HE H3MEHWIHCh: BO BCEX TECTaxX BEIWYMHA BEpXHEH
¢paxuu cocrapusna 1,5 %, orcnoeHus BOAHOM (a3bl TakKe HE OTMEYAIOCh. JTO
CBUJACTEIBCTBYET O TOM, 4YTO BakKLMHHAs OSMylbcHUs 00jajana BbICOKOM
CTaOMJIBHOCTBIO KaK Cpa3y MOCJEe U3TOTOBIECHHUS, TAK U B TEYEHUE JJIUTEIBLHOTO CPO-
Ka XpaHEHUS.

Pe3ynbraThl 1O HW3Y4YEHHUIO TPaHYJIOMETPUYECKOTO COCTaBa BaKIMHHOU
AMYJABCUM JI0 W MOCIE XPAHEHUs B TE€YeHUE 12 MecsleB ¢ MOMOILIbK CBETOBOM
MUKpPOCKOIIMM TIOKA3aJIl MEJKO3EPHUCTYIO PaBHOMEPHYIO CTPYKTYPY OMYIbCUU
(uaaexc roMmoreHHOCTH cocTaBui 0,94).

«KanenbHblii METO» MOKa3aj, YTO BAKLIMHHAS 3MYJIbCUS KaK JI0, TaK U MOCIE
12-MecsiuHOTO XpaHEeHHs TPEACTaBIsAiIa COOOM «OOpaTHBINY» THUIl SMYJIBCHH, T.C.
«BOJA-MACIIO.

Takum o00pa3om, pe3yabTaThl HCCICAOBAHUN (DU3UKO-XUMUUYECKUX CBOMCTB
0o0pa3loB 3MYJIbIMPOBAHHOM BaKIMHBI MOKA3aJd BBICOKYIO CTaOWUJIBHOCTh H
TOMOI€HHOCTb BaKIIMHHOW 3MYJIbCUU.

OnpenenieHne CTEPUIBHOCTH WHAKTUBUPOBAHHOW BAKLUMHBI MNPOBOAWINA I1O
I'OCT 28085-2013. M3 kaxnmoro oOpa3lia WHAKTUBHUPOBAHHOM  BaKIIMHbI
MPOU3BOJIWIIN [TOCEB HAa CTEpUIIbHBIE TUTaTenbHbie cpeanl: MITA, MITb, MIIIIb nox
Ba3eJIMHOBBIM MaciioM U OyiaroH Calypo — mo Tpu mpoOupku. J[yis BbISBICHUS

a’po6oB BeiceBam 0,5 cm®

MOCEBHOTO MaTepuaia B OJHY MNpoOWpKy, a s
BBIABJICHHS aHa’po0oB — 1,0 cm®. [IpoOupku ¢ moceBaMM Ha BCEX CPENax, KpoMe

cpenbl Cabypo, BeiiepxkuBanu B repmoctare npu (37,0+0,5) °C B TeueHue 7 CyToK,
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Ha cpene Cabypo — mpu (22,5+£2,5)°C B Tteuenue 14 cyrtok. Ilo wmcreuenum
YKa3aHHOTO CpOKa aHAJIOTUYHBIM 00pa3oM BBINOJHSIN, IEPEeceB Ha TE Ke
nuTatenbHble cpeabl, uckiaouas MIIA. OgHOBpeMEHHO MPOBOJUIN KOHTPOJIb
CTEPUIBHOCTU MUTATEIBHBIX CPEJl: TPU MPOOUPKH C KaKAOU CPeIoil BhIICPKUBAIH
B TepMmocTtare B TedeHue 14 cyrok mpu (37,0+0,5) °C, co cpemnoit Cabypo — npu
(22,5+2,5) °C.

VY CTaHOBJICHO, YTO BBICEBHI OOPA3IOB WHAKTUBUPOBAHHOW BAKIIMHBI OBLIN
CBOOOJIHBI OT KOHTAMUHAIIUK OaKTEPUSIMU U TPUOaAMHU.

[Tpu onpenenenun 6e3BPEIHOCTH BU3YaIbHO OLICHUBAIN CTEIICHB MOPAXKEHUS
TKaHEeW B MECTE BBEJCHUS BAaKIMHBI [0 KpUTEpHUsM, npemiokeHHsiM Stone H.D.
(1997) ninis MHaKTUBUPOBAHHOW BaKIIMHBI TPOTHUB HHIOKACIICKOM 0OJIE3HHU.

be3BpenHOCTh BaKIMHBI MPOBEPSIIM HA IIECTH B3POCIBIX YTKaxX BBEJICHUEM
S5-kpatHO¥ TpUBUBHOM 71036l (3,0 cM?) TOJIKOKHO B HUIKHIOIO TPETh II€U. 3a MTHUIICH
Benu HaOmojeHue B TeueHue 42 cyT. Pe3ynabTaThl KOHTPOJIS MOKa3ald, YTO
oOpasibl BaKIMHBI HE BBI3bIBAJIM BOCHAIMTENBHBIX PEAKIMii B MECTE€ BBEICHUS

npenapara B TeUECHUE Nepro/ia HAOIIOICHHSI, YTO TMOATBEPKIAET UX OE3BPETHOCTS.

2.2.6. U3yyeHue aHTUTeHHBIX CBOMCTB MHAKTHBMPOBAHHO COPOUPOBAHHOM U
IMYJIBTHPOBAHHOM BAKIUHbI B 3aBHCUMOCTH OT MPOAOJKHUTEITHHOCTH ee
XpaHeHus

[TapannensHo wHcclieqOBaHUSAM (DU3MKO-XMMUYECKUX [OKa3arejield KauecTBa
COpOMpPOBAaHHOM U  SMYJbI'MPOBAHHOM  BAaKIMHBI MPOBOAMIM  OLEHKY HX
AHTUTEHHBIX CBOWCTB Ha YTKax 8 — MECSAYHOIO BO3pacTa, KOTOPBIM MOJKOKHO B
HIDKHIOIO TpPETh IIeM BBOAWIM B oObeMe 0,6 cM® CBEXENPUTOTOBICHHYIO U

XpaHuBIIYyIOCs B TeueHue 12 mecsues npu temmeparype (2-8) °C BakuuHY.

Yepez 30 m 60 cyrok mnocne UMMYHH3AaUUA OT BaKIUHUPOBAHHBIX U
KOHTPOJBHBIX YTOK Opaju KpOBb C IEJIbIO ONPEICNICHUS YPOBHS AHTUTEN B
CBIBOPOTKE KpOBHU B peakuuu HeWrpanuzaunu u MPA. [lomydeHHble pe3ynbTaThl

MpeACTaBIeHbI B TAOIHIIE 8.
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Tabmuua 8
YpoBeHb cnenupUUeCKUX aHTUTET B CBIBOPOTKE KPOBH BaKIIMHUPOBAHHBIX
MIPOTUB BUPYCHOTO TeNaTuTa yTAT TUNa | ”HAKTUBUPOBAHHOW COpOUPOBAHHOM U

SMYJIBTUPOBAHHOM BaKIMHOM (N=8)

Ne Cpoxku nocie BaKUWHALUH, CyTKU
w/m HaumenoBanue rpymmn 30 60
VYposensb antutena PH, log,/ MDA
1 VYTKu, BAKIIMHUPOBAHHbIE
BMYHBFHROBaHHOﬁ 9,5/9782 10/9922
BaKI[MHOU
CBEXKEITPUTOTOBIICHHOMN
2 VYTKu, BaKIIMHUPOBAHHBIE
cop61/1p01§aHH0171 0,3% I'OA 9.5/6076 9 0/5270
BaKIIMHOU ’ ’
CBEXKEMPUTOTOBIICHHOMN
3 VYTKU HE BaKIIUHUPOBAHHBIE 566+65 522+54

[Mpumeuanue: TUTp BUpyCcCHeWTpamu3yronmx anturen B PH, log,/

oOpaTHbIe 3HaYeHus TUTpa anTutea B UDA, (P<0,05)

JlanHble, mpuBeAEHHbIE B TaOIMIE 8, MOKa3bIBAIOT, YTO HMHAKTUBHPOBAHHAs
BakirHa u3 mramma «BH-3» BI'Y-| B nmpuBuBHOM 103¢ BBI3BIBAIA TTOJIOKHUTEIHHYIO
CEPOKOHBEPCUIO B OpraHu3Me YTOK, WHAYLHUPYSd BBIPAOOTKY crnenuduueckux
aHTUTENl KaK K COpOMPOBAHHOM, TaK M K dMYJbIMPOBAHHOW BakiMHE. Pe3ynbraTsl
peakuu Hentpanuzanuu u MDA 3HauuMo KoppeaupoBaiu.

PesynbraThl  M3yueHHs] AHTUTCHHOW  AaKTUBHOCTH, COPOMpPOBAaHHOM U
AMYJIBIUPOBAaHHONW (OpM BakIMH 4epe3 12 MecsleB XpaHEHUs NpPEICTaBICHbI B

tabiure 9.
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TaOmuia 9
YpoBeHb crienu(pUIecKrX aHTUTEN B CBIBOPOTKE KPOBH YTOK,
BaKIIMHUPOBAHHBIX COPOUPOBAHHOM U AMYJIBIMPOBAHHON BaKIIMHOMN

nocine 12 — MecsiyHOrO XpaneHus (n=8)

Ne Cpoxu nocrie BaKIMHALMU, CYyTKU
w/m HaumenoBanue rpymm 30 60
VYposenb antuten PH, l0g,/ UDOA
1 VY TKH, BAKITMHUPOBAHHBIC
BMYHBFI/IpOBaHHOﬁ 9,5/9225 9.0/9872
BaKIIMHOM CO CPOKOM ’
XxpaHeHus 12 mecsien
2 VYTKH, BAKITUHUPOBAHHbBIE
copbupoannoit 0,3% ['OA 9.0/5876 8 5/5055
BaKIIMHOM CO CPOKOM ’ ’
XxpaHeHus 12 mecsien
3 YTKU HE BaKIIMHUPOBAHHbIE 516455 512445

[Mpumeuanue: TUTp BUpyCHeUTpamu3yonmx anturen B PH, log,/

oOpatHble 3Ha4eHus TuTpa anTuTen B DA, (P<0,05)

Pe3ynmbrarel  CEpONOrMYECKUX UCCICAOBAHMM  CHIBOPOTKM KPOBHU  YTOK,
MPUBHUTHIX 00pa3laMu CBEKEIPUTOTOBICHHOW M XPaHUBIIECHCS BaKIUHBI MPOTUB
BUPYCHOTO TE€IAaTUTa, MPUBEJICHHbIE B TaOmuie 9, CBUACTEIHLCTBYIOT O TOM, UTO
XpaHEHWE WHAKTUBUPOBAHHOW SMYJIbIMPOBAaHHOW BakiuHbl mpotuB BI'Y-l B
TeueHne 12 mMec. npu temmneparype or 2 n0 8°C He NMPUBEJIO B CYILIECTBEHHOMY
CHIDKCHUIO AHTUIECHHOW aKTUBHOCTHU Ipenapara. HakTHUBUpOBaHHAas BakKIMHA
oOJiasana BhIPAXKEHHON aHTUTEHHOW aKTMBHOCTHIO M MHAYLMPOBAJIa B OpPraHU3ME
BAaKIIMHUPOBAHHOM TNTHUIIBI 00pa30BaHUE BBICOKOTO YPOBHS CHENU(PUISCKUX
aHTUTEJ K BO30YIUTENIO OOJIC3HHU.

Hcrnonb30BaHHBIN TEMIEPATYPHBIN PEXUM XpAaHEHHs] OMOTMpENnapaTroB sIBISIETCS
OOIIETPUHATHIM B OMOJIOTHYECKONW MPOMBINIICHHOCTA M BETEPUHAPHON MPAKTHKE,

HC OKa3bIBacT OTPULATCIIBHOIO BOSHeﬁCTBHH Ha  AQHTHUI'CHHBIC CBOMCTBa
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WHAKTUBUPOBAHHOM 3MYJIbIHPOBAaHHOW BakiuHbl mpotuB BI'Y-l u MoxkeT ObITH

PCKOMCHAOOBAH I XpaHCHUA JAaHHOI'O ITPCIIapara.

2.2.7. N3y4yenue ntuHAMUKH GOPMHUPOBAHUSA MOCTBAKIUHAJIBLHOTO MMMYHHUTETA
Y YTOK, HMMYHU3MPOBAHHBIX BUPYCBAKIIMHON U HHAKTUBUPOBAHHOM

BAKIMHOM NPOTHB BUPYCHOI0 renarura yrar tuna |

@OpMHPOBAHUE TTOCTBAKIIMHAJIBHOIO HMMMYHHUTETa y YTOK POAUTEIBCKOTO
CTaja  W3y4yajdud  I[OCJIE  OJHOKPAaTHOIO  NPUMEHEHHS  BHPYCBAaKIMHBI
smOpuonansHot  BHUBUWII w  uHakTUBUpPOBAaHHOW  COpOMpOBaHHOM U
OMYJBIUPOBAHHOM BAaKIMHBI B YCIOBUAX BUBAPHS HHCTUTYTA.

[lepen BakuMHaLMEN CHIBOPOTKA KPOBU YTOK ObLIa HCCIIEI0OBaHa HA OTCYTCTBUE
aHTUTEN K BUPYCYy TeaTuTa. YTOK pa3leNwiid Ha TPHU MOJOIBITHBIEC TPyMIIbI, 110 10
roj0B B KaxJ10il. O0e (popMbl MHAKTUBUPOBAHHOM BaKI[MHBI U KUBYIO NpoTUB BI'Y -
1 BBOIMIM yTKaM NHOAKOKHO B 00nacTh HWXKHEW Tpetu e, B oobeme 0,6 cwm,
OJTHOKPATHO. Y TOK KOHTPOJIBHOM I'PYIIIbI, B KOJIMYECTBE 5 TOJIOB, HE NPUBHUBAIU. B
TeueHue 9 MecsleB Nocie BaKIMHAIMY, HaunHasg ¢ 14 cyt, 3ateM B 30 cyT u nanee,
yepe3 KakJbplid Mecsill, OT BCEX YTOK Opajii KPOBb U MOIYy4aJu CBIBOPOTKY AJIs CEPO-
JIOTUYECKOro uccnenoBanus. Hanuuune crneunduueckux anturen Kk Bupycy BI'Y-1
onpeaensiian Metogom NDA.

OnbITHl MOKA3aJIM, YTO 00€ MHAKTUBUPOBAHHBIE BAKLIMHBI B UCIIBITAHHBIX 033X
HE BBI3BIBAJIM MECTHBIX BOCHAJMTENbHBIX W O0mMX peakuuid. JlaHHbIE

CEPOKOHBEPCHUH Y YTOK MpeACcTaBieHbI B Tabmuie 10 u Ha pucyHke 2.



58
Taomuma 10

YpoBeHb crielUPUUECKUX aHTHTEN Yy IPUBUTHIX yTOK (N=10)

Tutpst antuten B UOA*

Haumenosanue

Ty Cpoku nocie BakIMHALHUU, CYT

14 30 60 90 | 120 | 150 | 180 | 210 | 240 | 270

VT1KH,
BaKIIMHUPOBaHHbIE
WHAKTUBUPOBaHHOU
SMYJIBIMPOBaHHOU
BaKIMHOU

4235 | 9780 | 9922 | 9265 | 8052 | 7808 | 7254 | 6516 | 6254 | 5441

VT1KH,
BaKIIMHUPOBaHHbIE
WHAKTUBUPOBaHHOU
CcOpOMpPOBaHHOM
0,3% I'OA

BaKIMHOU

3987 | 6076 | 5270 | 3884 | 3573 | 2452 | 1975 | 648 545 | 408

VT1KH,
BaKIIMHUPOBaHHbBIE
BUPYCBAKIIMHOU
AMOPHOHATEHOM
BHUBUIT

1912 | 2505 | 2875 | 2825 | 1752 | 1508 | 808 | 525 |502 | 448

He 543 | 543 | 543 | 543 | 543 | 543 | 543 | 543 | 543 | 543
BaKLMHUPOBAHHBIE

YTKH

[Ipumeuanue: - 0OpaTHBIE 3HAYEHUS TUTPaA aHTHTEN B UDA
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6000 +

Tutpel aHTUTEN

4000

2000

0 14 30 60 90 120 150 180 210 240 270

Cpoxu nocie BaKIMHALINH, CyT

Pucynok 2. /lunaMuka o0pa3oBaHus crielu(PUUECKUX aHTUTEN Y BaKIIUHUPOBAHHBIX

YTOK )KMBOW U UHAKTUBUPOBAHHON BaKIIMHOU IPOTUB BUPYCHOI'O T€NATUTA YTST

tuna I.
[Ipumeuanne: | — He BaKIMHUPOBAHHBIE YTKH; 2 — YTKH, BaKIMHUPOBAHHBIC
BUpycBakinHOW dSMmOpuoHanbHo BHUBUIL;, 3 — yTkH, BakIMHUPOBAHHbBIE
WHAaKTUBUPOBaHHOW copOupoBanHoid 0,3% ['OA BakuuHoOil; 4 — yTKW,

BAKLIMHUPOBAHHBIE NHAKTUBUPOBAHHOW SMYJIbIMPOBAHHOM BaKIIMHOM.

Jlanubie, npuBeneHHbIe B Tabauie 10 u Ha puc. 2 TOKA3bIBAIOT, YTO YPOBEHb
aQHTUTEN B CHIBOPOTKE KPOBH BaKIMHUPOBAHHBIX YTOK WHAKTUBUPOBAHHOM
BaKIIMHOW KaK SMYJbIHPOBAHHOW, TaK M COPOMPOBAHHOW B 2-3 pa3a BBIIIE IIO
CpaBHeHHUIO ¢ 3MOpuoHanbHOW BuUpycBakimHoit BHUBUII B 3aBucumoctu ot
CPOKOB  HCCIEAOBaHUM  mocie uMMyHu3anuu. Ilpu  cpaBHeHUHM  JBYX
WHAKTUBUPOBAHHBIX BaKIIMH MOBBIIMICHUE TUTPA aHTUTEN HAOIIOMAIN TTOCTETICHHO U
MaKCUMAaJbHBIX 3Ha4eHUW TUTPp aocturaid Kk 30 — 60 cyT. mocie BBeIeHHS 00enx
dbopMm BakuuH. TUTphl aHTUTEN Yy YTOK, BaKIMHUPOBAHHBIX 3MYJIbIUPOBAHHOM
BaKIIMHOM COXPAaHSJIMCh HA OJHOM YpOBHE B TeueHue 9 Mmec (Cpok HaOMOACHUS), B

TO BpeMs KaK y YTOK, MPUBUTHIX COPOMPOBAHHOM M KUBOM BaKIMHOW, OHHU
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IIOCTCIICHHO CHHXKXAJINCh. HOHy‘-IeHHBIe JaHHBIC CBUACTCIILCTBYIOT O TOM, 4YTO
HMHAaKTUBHUPOBAHHAA OMYJIbI'UpOBAaHHAA BaKIINMHa AHTHUI'CHHO dKTHBHA Ha

IMMPOTAKCHHUHU BCCTO IICPUOIA HCCHCHOB&HHﬁ.

2.2.8. N3yyeHHe aHTUTE€HHbIX CBOVICTB HHAKTUBHPOBAHHOM

3My.]IbI‘l/lpOBaHHOl7[ BaKIIMHLbI IIPOTUB BUPYCHOI'0 renarura yriaT THIIA |

JInd  OLIEHKM  AHTUT€HHBIX  CBOMCTB  HMHAKTUBUPOBAHHOM  BAKLIMHBI  OT
BAKIIMHUPOBAHHBIX M KOHTPOJIBHBIX YTOK 4epe3 8-12 Hemenp mocie BaKIMHALWU
cobupanu sina u uHkyouposanu mipu 37,5 © C u BaaxHoctu 55% B TeueHnue 28

I[HGﬁ A0 BBUIYIIJICHHUA. BBIHYHJIGHHI)IX YTAT COACPIKAIN B U30JIMPOBAHHBIX OoKkcax.

2.2.8.1. OnpenesneHne aHTUTEJ K BUPYCY renaTuTa B IKCTPaKTe
KeJITKA AL
OKCTPAKT KEJTKA ULl 0JTYyYaau OT BAKIIMHUPOBAHHBIX U KOHTPOJIBHBIX YTOK
no 10 mpo6 B kaxnod rpynne. Hanmuuue cneumduueckux aHTUTEN K BUPYCY
renaruta onpenensiian metogqoM MDA, Pe3ynbratsl uccaeqoBaHU MPEACTABICHBI B
Tabm. 11.
Tabmuua 11

ypOBeHB MATCPUHCKUX aHTUTCII B SKCTPAKTC KCIITKA SAHII

Tutp anTuTen B UPGA

Hamveroparis KosmgectBo npo6 (n=5)
TPYIIIbI
1 2 3 4 3)
Sino, OT BAKIMHUPOBAHHBIX YTOK:
yepe3 8§ HeAeNb 9436 9056 9012 9087 9564
yepe3 12 Henenpb 6334 6936 6836 6295 6253

Sino, OT He BAKIIMHUPOBAHHBIX YTOK:

yepes 8 Helelb 475 503 485 525 543

yepe3 12 Henenb 487 512 512 542 528
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[Tpumeuanue: TUTPBI AaHTUTEN B OOPATHBIX BETMYHUHAX.

Pe3ynbTaThl MCCleAOBaHUI MOKa3all, YTO B JKENTKE SMIl CPEIHUN YpPOBEHBb
MaTepuHCcKkux antuten B MDA konebancs B mpenenax ot 92314145 no 6531+125 ot
yTOK B Bo3pacte §-12 Henenpb mocie BaKIMHALUMU, COOTBETCTBEHHO. B xenTke auig

OT KOHTPOJIBHBIX YTOK CPEIHUWA TUTP aHTHUTEN paBHsICS 512+45.

2.2.8.2. Onpenenenne aHTUTE K BUPYCY relaTUTA B CHIBOPOTKE KPOBH

CYTOYHBIX yTHAT

Y CYTOYHBIX VYTSAT ONBITHOM Tpymmbl 1 Opanu ChIBOPOTKY KpOBHU IS

OTIpEeJICIICHHs] YPOBHSI ClieNU(PUUECKUX aHTUTEN MPOTHUB BUPYCHOTO remaTUTa yTT

tuna l.
Tabnuma 12
VYpoBeHb TpaHCOBAapPUAIBHBIX AHTUTEJ B CHIBOPOTKE KPOBU CYTOUYHBIX YTAT
Tutp anTuTen B UGA
Hanmenoparis KommuectBo ytst (N=5)
IpYTIIbI
1 2 3 4 5

VYTsTa, OT BAKIIMHUPOBAHHBIX YTOK:
yepe3 8 Henenb 6436 6356 6612 6087 6564
yepe3 12 Henenb 5334 5536 5436 5295 5753
VYTsTa, OT HE BaKIIMHUPOBAHHBIX YTOK:
yepes 8 Helelb 475 503 485 525 543
yepe3 12 Henenb 487 522 512 542 528

HpI/IMC‘{aHI/IeI TUTPLI AHTUTCII B 06paTHBIX BCIMYHMHAX.

Pesynbratel uccienoBaHWil, NIpeacTaBieHHble B Tabn. 12, MOKa3bpIBaIOT, 4TO

YPOBCHb MATCPHUHCKHUX AHTHUTCII B CBIBOPOTKEC KPOBH CYTOYUHBLIX YTAT, IIOJYYCHHBIX
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OT BaKUWHHUPOBAHHBIX yTOK, coctaBui 100%. CpemnHuii THUTpP aHTUTENT B
CBIBOPOTKE KPOBHM CYTOYHBIX YTSIT OT yTOK B BO3pacTe 8 HeAenb IOcie
BakIMHAUU paBHsicsa 6411+132, P <0,05, a or yrox B Bo3pacte 12 Hemenb
nocie BakiuHauuu 5471+142, P <0,05, coorBeTcTBeHHO. [lomydyeHHble Hamu
JTAHHBIE TI0 OIICHKE TUTPA aHTHUTEN B JKEJITKE SIUIl U B CBIBOPOTKE KPOBU CYTOUHBIX

YTAT COTJIACYIOTCSl C paHee NOJIyYEHHBIMU JAHHBIMU B PEAKLIHWM HEUTpaIv3aluu

[10].

TakuMm oOpa3om, UCTIBITAHHAS MHAKTUBUPOBAHHAs Kak COpOMpPOBaHHAs, TaK U
OMYJBIMPOBAaHHAs BAaKIMHA WHAYLHMPOBAIA HMMYHOJOTHMYECKYIO IEPECTPOUKY B
OpraHu3Me  BaKUMHHUPOBAHHBIX  yTOK  IPOJOJDKUTEIIBHOCTBIO B TCUCHHUE

PENPOIYKTUBHOTO NIEPUOJIA.
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3. OBCYKJIEHUE PE3YJBTATOB UCCJIEJJOBAHUI

B mnacrosimee BpeMs oOmyOIMKOBAaHO 3HAUMTENBHOE KOJIMYECTBO paboT 00
YCHEIIHOM IPUMEHEHUM, Hapsay C >KUBBIMH BaKIMHAMU, WHAKTUBUPOBAHHBIX
BaKIIMH TMPOTUB BHUPYCHBIX Oone3Hed mnTui. B  pe3ynbrare TOCTUTHYT
CYIIECTBEHHBIN MPOrPecC B YCOBEPIICHCTBOBAHUH CHEIM(PUUECKON MPOPUIAKTUKH
nH(EKIMOHHBIX OoJie3Hel nTull [5, 6, 13, 14, 16].

Bupychblii renmarut ytar Tana | siBasercs HamOoJiee ONMacHON BUPYCHOM
00JIE3HBIO Y YTAT, TPEOYyIOIIeH 00s3aTeIbHOM crieruduIeckoil mpouIaKTHKH.

3a pyOexoM Al 00ecreueHus: CTOMKOro 3MU300TUYECKOTO OJIaromnoxydust mno
BI'V-1 npumeHsArOTCS KUBBIE W HWHAKTUBHPOBAaHHBIE BAaKIMHBI, KOTOPBIE
00ecneunBaloT CO3/1aHNE HANPSYKEHHOTO U MPOIOJDKUTEIbBHOTO UMMYHHOTO OTBETa
y ITHIL.

B Poccuiickoit ®@enepanuu u crpanax CHI' mmpokoe npuMeHEHUE HalLIU
KUBbIE BaKIMHbI, a (yHJAaMEHTaJbHbIE Hay4HblE pPa3padOTKU [0 CO3JaHUIO
WHAKTUBUPOBAHHOW BaKUIMHBI MPOTUB BI'Y-1 He mpoBoadarcs.

Heob6xonumocTh B pa3paboTke MHAKTUBUPOBAHHOW BaKIMHBI NMpoTuB BI'Y-1
BO3HUKJIA B PE3YNIbTATE CICAYIOLIUX TPUUNH:

- HENpOJOJKUTENbHBIH MMMYHHUTET Y POJUTEIBCKOTO CTala MpU NPUMEHEHHH
JKUBBIX BaKIUH;
- HEOOXOAMMOCTh COKpAILEHHS KOJIMYECTBA IMPUBHUBOK C IIEJIbI0 YMEHbBILICHHUS
CTPECCOB 11 POAUTEIICH;
- U3IOTOBJICHME BAaKIMHHOIO IIpenapara, HE COJEP)KaIEro B CBOEM COCTaBE
WH(EKIIMOHHOTO BUPYCA;
- OTCYTCTBHE OTE€YECTBEHHOW MHAKTUBUPOBAHHOU BaKIMHbI poTuB BI'Y-1.

B OuoTeXHONOrMM M3rOTOBJIEHUS WHAKTUBUPOBAHHOW BaKIMHBI MpotuB BI'Y-1
OCHOBHO€ BHUMAaHHE YJIEIISUIN CIAEAYOIIUM dTallaMm:

- moa0opy MPOU3BOJACTBEHHOTO mTamma BI'Y-1;

- OIITUMAJIbHBIM YCJIOBHAM €TI0 KYJIBTUBHPOBAHU A,
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- BBIOOpY MHAKTHUBAHTA U OTPA0OTKE METOMKY WHAKTUBAIIMH BUPYCa;

- pa3palOTKe KOMIIOHEHTHOTO COCTaBa WHAKTUBHPOBAHHON BaKIMHBI MPOTUB
BI'Y-1;

- TPOBEACHUIO KOHTPOJIS (U3NYECKUX U HUMMYHOOHOJOTHYECKHX CBOWCTB
BaKIIHBIL;

- HUCTUBITAHUIO AHTUTEHHBIX CBOMCTB BaKI[UHBI.

[lonmyyenne BHpPYCHOIO  Marepuana 3aHHUMAeT BaXHOE MECTO B
OMOTEXHOJIOTUU H3TOTOBJICHUS WHAKTUBHUPOBAHHON BAKIMHBI MPOTUB BHUPYCHOTO
renarura yTaT tana |.

B omnpitax mo mombopy ImITaMMa BHpyca TemaTuTa  HMCIHOJIb30Ballu
JenoOHUpoBaHHbIM B [ocynapcrBeHHOM koiuiekuuu BupycoB B HUW Bupyconoruu
um. .. WBanosckoro, ®I'bHY «®HUILIOM um. H.®. N'amanen» Munzapasa
Poccun mox Ne 2859 n marentupoBan kak «Illtamm «BH-3» Bupyca renaturta yTsT
tunia | poma Avihepatovirus cemeiictBa Picornaviridae misi mpousBoacTBa
BaKI[MHHBIX MIPETMapaToOB M IUarHOCTUYECKUX HAOOPOB» [54].

[Ipy m3ydyeHUH HEKOTOPBHIX OMOJOTUYECKHX CBOMCTB INTaMMa Ha Pa3IMYHBIX
OMOJIOTUYECKUX MOJENSX, XapaKTePU3YIOLUIMX €ro Kak BUPyC renarura yTiT tumna I,
YCTaHOBWIH, 4yTO BakUUHHBIN mTamMmM «BH-3» PHK — copepxkamuii Bupyc, pasmep
BuproHa 30-40 HM. HE MMeeT BHEIIHEeH o0omouku, chepuyeckoit popmel. IllTamm
«BH-3» Bupyca renmaruta yTiAT THma | maToreHHbId (BHpyTeHTHbIN) mis 11-12 —
CYTOYHBIX YTHUHBIX OMOPHOHOB, a TP 33aPAXKEHUU YTAT BHYTPUMBIIICUHO,
MOJKOKHO M MHTpaHO3ainbHO B f03e 3,0 lg DJ1/1s0/0,2 cM® He BbI3bIBAET rMOENDL U
KJIMHUYECKOE TMpOosBIeHHE OO0Ne3HM Yy yTIT 2 — CYTOYHOTO BO3pacTa,
TEPMOPEZUCTEHTHBIN, T€HETUYECKU OJHOPOAHBIN, B KYJbTypaX KIETOK BbI3bIBAJ
OCTpyl0  (QopMy  BHUPYCHOW  HMH(EKLIHUH, AHTUTEHHO  POACTBEHHBIM  C
AMU300TUYECKUMHU IITAMMaMH U BBICOKO UMMYHOTEHHbIN. [loydeHHbIe moKazarenu
ITaMMa COMIacylOTCA C JaHHBIMU APYTUX uccienoarenei [28, 49, 50].

[Ipn MOJIEKYNSIPHO-TEHETUYECKOM HCCJIENOBAHUU YCTAHOBJICHO, YTO IITaMM
«BH-3» umeer 98% romonoruu ¢ uzonaramu renaruta [, oOnamaer BhIpaKEHHOM

UHTEPHEPOHOTC€HHOCTHIO.
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[Ipu xpanenun mramma «BH-3» Bupyca remarura yTaT TMna I B HaTUBHOM
cocTosiHuM mpu Temreparype -/0 °C pomycTtumas IIUTENBHOCTh XpaHeHus 0e3
OCBEXEHHUSI cOcCTapisieT 24 Mec., a TOpU XPaHEHUU B JHUODUIU3UPOBAHHOM
COCTOSIHMM IT10JT BAKYYMOM IIpU TOM K€ TeMIeparype — 5 JerT.

Bupyc remarura yrar tuna | mramma «BH-3» KyabTHUBUpOBaIM Ha
pa3BuBaomuxca 11-12 — cyTOYHBIX YTHHBIX SMOpPHUOHAX, a TaKXKe B KYIbType
¢ubpob1acTOB YTUHBIX SMOPUOHOB. Pe3ynbrarsl Mccieq0BaHUN TTOKA3aIH, YTO MPH
KyJIbTUBUPOBAaHUM Ha PAa3BUBAIOIIMXCS YTUHBIX SMOpHOHAX BUPYC HAKaIUIUBAJICS B
HauOOJBIIIEM TUTPE.

OnTuManpHBIMHU YCIOBUSIMH HAaKOIUIEHHSI BUPYCa SIBISIOTCS: MHOKYJIMPOBAaHUE
B QJUJITAHTOMCHYIO MOJNOCTh 11-12 — cyTOUHBIX pa3BUBAIOLIMXCS YTUHBIX 3MOPHOHOB
3apaxaromei 1036l pasHoit 3,0 1g DJ1J1s0/0,2 cm3, uEKybamus MHPHUIMPOBAHHBIX
aMOpuoHoB nipu 37 °C u oTHOCUTENbHOU BiaxxHocTH 60-70% B TeueHue 72 4acos.
VYpoBeHb AKTUBHOCTH (TUTP) BUpyca B COOPaHHOM BHUPYCCOAEPKAIIEM Marepuae
(aymaHTOMCHAS KUAKOCTb + TYIIKH 3apOJbINIeH) JOCTUTAaeT MakcuMmaibHO 7,5 1g
1 Is0/cMm?.

KitoueBbIM 3TanoM B M3rOTOBJIEHWM HWHAKTUBUPOBAHHBIX BAKLMH SBISETCS
BbIOOP MHAKTHBATOpPA U METOJa YCTPAHEHUS €ro MH()EKIIMOHHOW aKTUBHOCTH, YTO B
MOJIHOM Mepe omnpeleisieT WMMYHOTE€HHBbIE CBOWCTBA BaKUUHBL. [TaBHBIM
KputepueM 3(pPexkTuBHOCTH M30paHHOTO MeEToAa  SABIAIOTCS  IOJHOTA H
HEOOpPaTUMOCTh WHAKTUBALMM BHUPYICHTHBIX CBOWCTB BHpyCa C MaKCHUMAaJIbHBIM
COXpPAHEHHEM LEJOCTHOCTH aHTUTCHHBIX CTPYKTYP BUPHUOHOB, 00ECIEUMBAIOIIUX
cnienupuIecKuii IMMYHHBIA OTBET Y IPUBUTOTO opranusma [27, 55].

B onblTax u3ydanu MHAKTUBHUPYIOLIEE NEHCTBHE aMUHOATWIITUICHUMHHA HA
BUpyc renaruta yTat tumna l. [lo n1aHHbIM psiia aBTOPOB MPOU3BOAHBIEC STUICHUMUHA
MUHUMAJIbHO H3MEHSIOT OTBETCTBEHHBIE 3a AHTUICHHOCTb OEJIKOBBIE CTPYKTYpPHI
BUPUOHA, & AHTUIEHBbI MPOJOKUTEIBHOE BPEMSI COXPAHSIOT CBOM CBOWCTBA MIpPH
xpaHenuu [27, 55].

W3ydyeHne KUHETUKH WHAKTUBHpyrowiero nercteus ADDOW mokazano, 4To

CHM)KCHHC THTpa BHUpPYyCa reruarura CjacaoBalio HpOCTOﬁ BKCHOHCHHHaHBHOﬁ KpPIBOﬁ
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(puc. 1). DTO NO3BOJIO JOCTATOYHO HAJEKHO KOHTPOJIUPOBATH IIPOIIECC
WHAKTHUBALIUH.

[TomyueHHple pJaHHBIE KHHETHMKM uHakTuBanuu BI'Y-1, o6paGoTanHoro
paznmuuabiMé KoHUeHTpanusimu (0,02, 0,05 u 0,1%) ADDU npu remneparype 37°C
B TeueHue 24 wyacoB npu pH 7,3-7,5 B pexume IOCTOSHHOIO
nepeMeInBaHusl, TIOKa3ajdd, YTO CKOPOCTh WHAKTHUBAIlMM BUpyca ObLIa
MPONOPLMOHANIbHA KOHIEHTpPAllUM Tpenapara B BUPYCCOJEpKalleh >KUJIKOCTH U
BpeMeHu ero Bo3zaeiicTBus. [Ipu oO6pabdorke Bupyca ADDU B xonuentpaiuu 0,1%
KOHCTaHTa €ro CKOpPOCTH MHAaKTUBalMM 4epe3 24 yaca paBHsuiachk Hymto (Ig K =0),
YTO TOJATBEPKAAIO TOJHYI0 TOTEpI0 HMH(PEKIIMOHHON AaKTUBHOCTU BHpyca C
COXPAHEHHUEM €TI0 aHTUTEHHBIX CBOMCTB.

[TonyuyeHHble HaMHU pPeE3yabTaThl MOKa3alyd MPSAMYIO 3aBUCUMOCThL Ipoliecca
nHaktuBalu BI'Y-1 0T KOHUEHTpalMM WHAKTHBAaHTa B BHUPYCCOAEPKAIIEM
Marepuaje, 4TO TOJTBEPXKIAJ0 paHee IMOJIYyYCHHbIC JaHHbIE B OTHOIICHUU
YyBCTBUTEJIbBHOCTU BUPYCOB K XMMHUYECKHM areHTaM, MPUMEHSEMbIM B KaueCTBE
WHAKTUBAHTOB [5, 10, 16].

Ha ocHOBaHWM TPOBEICHHBIX HMCCIEIOBAHUM HaMHU YyCTaHOBIEHO, ADDU B
koHeuHou koHueHtpanuu 0,1% npu temneparype 37°C um skcno3unuu 24 4daca
MOJIHOCTBIO U HEOOPATUMO MHAKTUBUPOBAIU BUPYC IelaTUTa YTAT C COXPAHCHHEM
€ro aHTUTEHHBIX CBOMCTB. AHTUIE€HHBIE CBOMCTBA BUPYCAa, WHAKTHBUPOBAHHOTO
ADDU, 1 UCXOAHOTO BUpPYCA ONPENEISIN Ha 2-CyTOUHBIX YTATAX MPU MOAKOKHOU
WHOKyNAuu.  [lomydeHHble ~ JaHHBIE  TIOKa3ajdd,  4YTO  HCXOAHBIM |
WHAKTUBUPOBAaHHbIH ADDW aHTHreH WHIYNHMPOBAT BBIPAOOTKY CHENU(PUIESCKUX
artuten B Tutpe 8,0--9,0 logs.

[Ipy  u3roToBiIEHUU  JAOOPATOPHBIX  O0Opa3lloB  COPOMPOBAHHOM U
AMYIBTUPOBAHHON ()OPM BAKITMHBI B KAYECTBE MHAKTUBAHTA UCIoNb3oBaiii ADDOU B
KOHEeYHOM KoHIeHTpauuu 0,1%.

N3BecTHO, 4TO aHTUTECHHAs aKTUBHOCTD MHAKTUBUPOBAHHBIX
MPOTUBOBUPYCHBIX BaKIMH 3aBUCHUT OT Kaue€CTBa M KOJIMYECTBA AHTUICHOB U

aJIBIOBAHTOB. HHaKTI/IBI/IPOBaHHI)IC AHTUI'CHbI B COYCTaHMHU C AaJAbIHOBAaHTAMU
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oOnanatoT Oojee BBIPAKCHHOW AHTUTEHHON AaKTUBHOCTBIO 1O CPAaBHEHHUIO C HUX
BOJIHBIMU PacTBOPAMHU.

JIist M3roToBiieHUs] COPOMPOBAHHOM (POPMBI MHAKTUBUPOBAHHOM BaKIIMHBI
HIMPOKO MCIOIb3YIOT rejlb THAPOoOKUCcH amoMuHus (I'OA).

JIJisi M3roTOBIIEHUSI AMYJIBTMPOBAHHBIX BakIMH B P®D ucCHonb3yloT MacisHbie
aJIbIOBAHTHI, KOTOpbIE 00pa3yloT C BOJHBIMH CYCHEH3USMU aHTUTE€HA SMYIbCUIO
00paTHOTO THMA «BOAA/MACIIO», KOTOPAas BHI3BIBACT y MPUBHUTHIX MTHUI] 00pa30BaHHUE
HaIIPSHKEHHOTO M TPOJOJIKUTEIIBHOTO UMMYHUTETA. JJaHHBIE MHOTUX UCCIIEIOBAHUIN
[4, 5, 13, 16, 18] mpu HUCHBITAHMM IMPOKOTO CIEKTPA MACISHBIX ATBbIOBAHTOB U
OMYNIBCUN Ppa3IMYHBIX THUIOB I[IOKa3aJiM, YTO BaKIMHBI TMPOTUB BUPYCHBIX
Oosie3HEM NOTHIl HAa OCHOBE MacisfHoro axsroBanta Montanide ISA 70,
o0pa3ylomiero AMyJAbCHIO OOpaTHOro THUMA, HMEJIU Haubojiee ONTHUMAaIbHbIE
¢duznyeckre noka3areau U BbICOKHE MMMYHOOMOJIOTMYECKHE CBOMCTBA.

UccnenoBanus o KOHCTPYHUPOBAHUIO ONTUMAIBHON bopMBI
WHAKTUBUPOBAaHHOW BakuuHbel mpotuB BI'Y-l wu mnombopy 3¢deKkTuBHBIX
aTbIOBAHTOB OBLIIM BaXKHBIM JTATIOM.

[Ipy  WU3rOTOBIEHUM  AMYJbIMPOBAHHOW  (POPMBI  BaKIUHBl  MPOTHUB
BUPYCHOIO TenaruTa yTAT Tuna | ucronb3oBaiin MacisHbIM anbioBaHT Ab-4M
(B/M) npoussoactea 3A0 «lletpoxum», Poccus.

[Ipu BbIOOpPE aqBIOBAHTOB [IJIsi HW3TOTOBJIEHUS COPOUPOBAaHHOU (HOPMBI
WHAKTUBUPOBAHHOW BakUMHBI MpoTUB BI'Y -l ncnonb3oBanu reas 'OA B koHEUHOU
koHueHTpauuu 0,3%.

[Ipy KOHCTPYHMPOBAHUHU SMYJIBTHPOBAHHON (POPMBI COOTHOIIEHHE BUPYCHOTO
CBIpbs B BOAHOW (aze u MacisHoro aabioBanta Ab-4M (B/M) cocraBuio kak
30:70, peKOMEHJOBAaHHOM IPOU3BOAMUTEIEM, KOTOPOE B JaJbHEHIIEM CUMTAIU
ONTUMAJIbHBIM C 00S3aTE€BHBIM YYETOM WH(EKIIMOHHOW aKTUBHOCTU BUpYCa [0
WHaKTUBAIIUH.

Pe3ynbraThl ONMBITOB MOKa3aldH, YTO JJIsi MPUTOTOBJICHUS] WHAKTUBUPOBAHHOM

COpOMPOBAHHON U AIMYIBIUPOBAHHONW (POPM BAKIMHBI MPOTUB BHUPYCHOTO TEMaTHTA
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HEOOXOAMMO HCIIOJIb30BaTh BUPYCHBIM AHTUTEH C AKTUBHOCTBHIO O WHAKTHUBAIUH
7,0-8,0 1g DI Ms0/cm®.

Onpenenenue (U3NKO-XMMUYECKUX CBOMCTB (CTaOMIIBHOCTH AMYJIBbCHUH,
IPAHYJIOMETPUYECKUN COCTaB, BS3KOCTh) WHAKTUBUPOBAHHBIX BAaKLUH SIBISIETCS
OJTHAM M3 3BEHBEB KOHTPOJISI UX KAYECTBA B IIPOLIECCE MPOU3BOJICTBA U XPAHEHUA |5,
16].

OU3NKO-XMMUYECKHE  CBOMCTBA  WHAKTUBUPOBAHHOM  3MYJIBIMPOBAHHOU
BaKIMHBl B IPOLECCE XPAHEHUS CYLICCTBEHHO HE H3MEHUIIMCh U OCTaBaIIUCh B
npenenax HOPMaTUBHBIX TpeOoBaHuid. OO 3TOM CBHUAETENIBCTBOBAIM BBICOKAS
CTaOWJIBHOCTh BaKIIMHHOW SMYJIbCUHU, HU3KAs BA3KOCTh U BBICOKAs TOMOT€HHOCTb
JUCTIEPCHOM (ha3bl B BaKIIMHE KaK J10, TAK U TIOCJIE XpaHEHUs B TeueHue 12 mecsies
pu Temrieparype ot 4 o 8 °C.

[TapamnensHo wHccleqOBaHUAM (U3UKO-XMMHUYECKUX TOKa3aTese KayecTBa
COpOMPOBAHHOM M 3MYJIBIMPOBAHHON BAKUMHBI MPOBOJIUIIN OLEHKY UX aHTUTCHHBIX
CBOMCTB Ha YTKaxX CBEXEHPUTOTOBJIICHHOW M XpaHMUBUIECHCSA B TeueHHE 12 MecsleB
npu temmneparype (2-8) °C BaKIUHBI.

Pesynbrarsl CEpOJIOTHYECKUX HCCIIEOBAaHUI CBIBOPOTKH KPOBH
YTOK, CBHUICTEIBCTBOBAIM O TOM, UYTO XPAaHCHUE WHAKTHUBUPOBAHHOMN
IMYJIBIUPOBAHHOMN BakiMHBI TpoTuB BI'Y-| B Teuenue 12 mec. npu Temieparype ot
2 no 8°C He mpuBeEO0 B CYIIECTBEHHOMY CHI)KCHUIO AHTUTCHHOW AaKTUBHOCTH
npenapara. MHakTuBHpOBaHHAs BakIMHA O0Jaaafa BBIPAKEHHOW AaHTUTEHHOU
AKTUBHOCTBIO M MHAYLMPOBAJIA B OpraHM3ME€ BAaKUWHUPOBAHHOM  MTHULBI
o0pa30oBaHUE BHICOKOTO YPOBHS CIICU(PUUIESCKUX aHTUTEI K BO3OYAUTEINO OOJIE3HHU.

Hcrionp30BaHHBIN TEMIIEPATYPHBIN PEXXUM XpaHEHUsI OMOTPEnapaToB SBISICTCS
OOLIEIPUHATHIM B OMOJIOTMYECKOM MPOMBIIUIEHHOCTH U BETEPUHAPHON MPAKTHKE,
HE OKa3blBa€T OTPHUUATEIIBHOTO BO3JCMCTBUS HA AHTUICHHBIE CBOMCTBA
WHAKTUBUPOBAHHON SMYJbIMPOBAHHOM BakUMHbI npoTuB BI'Y-l u Moxer ObITh
PEKOMEHI0OBaH ISl XpaHEHUs JaHHOTO IIpenapara.

N3ydenne AuHAMHUKH (POPMHUPOBAHUS MOCTBAKIIMOHAJIHLHOTO HUMMYHHUTETA Y

YTOK, UMMYHU3HPOBAHHBIX COPOMPOBAHHON U AMYIBIMPOBAHHOMN BAKI[MHON MPOTUB
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BUPYCHOIO remarura yTAT TUNa | moka3ano, 4TO MHAKTMBUPOBAaHHAs BAKLMHA W3
mramMmma «BH-3» BI'Y-l B mnpuBHBHOH [103¢ BBbI3bIBaJIa TOJOXKHUTEIHHYIO
CEPOKOHBEPCUIO B OpraHu3Me YTOK, HWHAYUHUPYS BBIPAOOTKY cHenuduuecKkux
aHTHUTEJ KaK K COpPOMPOBAHHOMN, TaK U K AMYJIbIMPOBAHHON BaKIIMHE.

JlaHHBIE MCCIEAOBAaHUM MTOKA3ajd, YTO YPOBEHb AHTUTEN B CHIBOPOTKE KPOBU
BaKIIMHUPOBAHHBIX YTOK 3MYJIBIHPOBAHHOW BAaKIMHOW ObUT B 2-3 pa3a BBIIIE IO
CPaBHEHUIO C COPOMPOBAHHON BAKIIMHOIN B 3aBUCHUMOCTH OT CPOKOB HMCCJIC/IOBAHUI
nociie MMMyHHu3auuu. lloBblllleHME TUTpa aAHTUTEN HAOIIONAIM TOCTEIEHHO H
MaKCUMAJIbHBIX 3HaueHUW TUTp pocturaid Kk 30 — 60 cyT. mocne BBeAeHUs 00enx
dbopMm BakuuH. TUTpHl aHTUTEN y YTOK, BaKIIMHUPOBAHHBIX AMYJIbIHUPOBAHHOM
BaKIIMHOM COXpaHsUIMCh HA OJHOM YPOBHE B TeueHue 9 Mec (Cpok HaOMIOnEHus), B
TO BpeMsi KaK y YTOK, IPHUBUTBIX COpPOMpPOBAHHOW BAaKIMHOW, OHU IMOCTEIEHHO
CHWKanmuch.  llomydeHHble — JaHHBIE  CBHUAETENBCTBYIOT O  TOM,  4TO
WHAaKTUBUPOBAaHHAsg  SMYJbIMPOBAHHAs  BakIMHA AaHTUICHHO AaKTWBHA  Ha
IIPOTSHKEHUU BCErO NEPHOAA UCCIECIOBAHMM.

JInss OLEHKH AaHTUI€HHBIX CBOWCTB WHAKTUBUPOBAHHOM BaKUWHBI OT
BaKIIMHUPOBAHHBIX U KOHTPOJIbHBIX YTOK uepe3 8 u 12 Heaenb nociie BAKIUHAILMY B
KEJITKE SUL U B CBIBOPOTKE KPOBHU CYTOYHBIX YTIAT ONPENEISUIA YPOBEHBb
crnenupuYecKX aHTUTE NPOTUB BUPYCHOT'O TenaruTa yTat tumna .

Pe3ynbraThl UMCCHEIOBaHMN TOKa3ajd, YTO B JKEITKE SHI[ YPOBEHb
matepuHckux antuten B MDA konebancs B mpenenax (9231+145) - (6531+125) or
YTOK B Bo3pacte 8-12 Hemenb mocie BaKIUHAIMHA, COOTBETCTBEHHO. B kenTke siuil
OT KOHTPOJIbHBIX YTOK THUTp aHTUTeN paBHsuics 512445, a TuTp aHTUTENn B
CBIBOPOTKE KPOBHM CYTOYHBIX VyTIAT OT YTOK B Bo3pacte 8-12 Henmenp mocie
BakIMHAMu paBHsuica (6411+132) - (5471£142), coorBercTBeHHO. [lomyueHHbie
HaMH JIaHHBIE IO OIIEHKE TUTPA AHTHUTEN B JKEITKE SHI] U B CHIBOPOTKE KPOBU
CYTOYHBIX VYTAT COIJIACYIOTCSI C paHee IMOJyYeHHbIMH JIaHHBIMH B peakUuu
HeWTpanuzauuu [52].

JIOCTOBEpHO YCTaHOBJIEHO, YTO MHAKTUBUPOBAHHAS SMYJIbITMPOBAaHHAs BaKLIMHA

MPOTUB BUPYCHOI'O TeraTtuTa yTAT TUMa | BRICOKO aHTUIE€HHA, UHIYIUPYET Y YTOK
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(dbopMupoBaHUE HAMPSHKEHHOTO MPOAOKUTENIBHOIO UMMYHHUTETa B TE€UEHUE BCETO
pPENpPONYKTUBHOIO  NEpHO/ia, TEM  caMblM  OOECIIEUMBAET  HANPSKEHHBIN
MAaTepUHCKUA HMMMYHUTET W IOTCHUMAIBHO YBEIWYUBACT BBDKUBACMOCTH
NOTOMCTBAa Ha paHHMX JTamax >Ku3HW. [Ipemapat mpurojeH ans NpopUIaKTHKU

BHUPYCHOTI'O I'CIIaTHUTA YTAT B CTAHMOHAPHO He6HaFOHOJIy‘IHBIX XO03S1CTBAX.



71

4. 3BAK/IIOYEHUE
1. Pa3paborana TEXHOJIOTUs U3TOTOBJICHUS MHAKTHBUPOBAHHOM
OMYJIBIUPOBAHHOM BaKIMHBI IIPOTUB BHPYCHOIO remarurta yTaT tuna I. Baknuna
npeaHa3HaueHa i chelupuueckod NpoduiIakTUKH OOJIe3HH B CTAllMOHAPHO
HEOJIaronpusATHRIX YTKOBOAUECKUX KOMIUIEKCaX U (PEPMEPCKUX XO3sIMCTBAX.
2. B xadecTBe NPOM3BOACTBEHHOIO IITaMMa IIPEMIOKEH BaKUMHHBIM «BH-3»,
KOTOPBI TIO OCHOBHBIM TEHETHYECKMM MapkepaM (Mopdonornueckol
AHTUTE€HHOU CTPYKType M OMOJIOTMYECKUM CBOWCTBAM) COOTBETCTBYET 3TaJOHHBIM
mTaMMaM BHpyca TrenaTuTa YTAT, OH alaroreHeH Uil YTAT, apeBepcHOeseH H
o0J1ajaeT BBIPAKEHHOW aHTUT€HHOM aKTUBHOCTBIO.
3. Baknunnsiii «BH-3» cnocoOeH kK penpoayKuuH B KyJIbType KIETOK YTHHBIX
SMOpPHOHOB, HO B BBICOKUX THTpax 7,5 lg DJI[Iso/cM® Bupyc remarura yrar tuma I
HakaruBaeTcss B 10-12 — CyTOYHBIX YTHHBIX 3MOPHOHOB, HEOOXOIHMMOTO JUIS
W3rOTOBJICHUS] MTHAKTUBUPOBAHHOM BaKLIUHBI.
4, N3yueHa kWHETHMKA MOJHOW WMHAKTHUBAlUM BHUpyca remnaruta ytat ADOU u
ONpeNeNieHbl ONTHMaJbHBIE MapaMeTpbl Mpolecca WHAKTUBAUUU (KOHE4Has
koHueHTpauust ADOU B BCM 0,1%, BpeMs skcnio3uninu 24 yaca npu TeMmneparype
37+0,5 °C).
S. N3rotoBieHsl M HUCHBITaHBl COPOMPOBAHHAS W AMYJIbIMPOBaHHAA (HOPMBI
WHAKTUBUPOBAaHHON BakIMHBL. [lokazaHa WX BBICOKAs AaHTUIE€HHAs AKTUBHOCTb.
Onnako o UMMYHOOHOJIOTHYECKUM MOKa3aressm "
MPOAOKUTEIbBHOCTY UMMYHHUTETA AMYJIbIMPOBAaHHAS BAKI[MHA MIPU3HAaHA HamOoJee
MEPCIEKTUBHOM.
6. OTpaboTaHO ONTHUMAJILHOE COOTHOIICHHWE aHTUIeHAa B BOAHOM (pa3e BaKLMHBI
c MacisgHeiM  anbioBaHToM Ab-4M  (B/M) (30:70) ¢ Ouonoruyeckoit
aKTMBHOCTBIO BHpyca 10 HHaKTUBauuu He Huxe 7,0 lg DI [s0/cm,
7. DKCNEepUMEHTAJIBHO MOKAa3aHo, YTO AMYIBIMPOBAaHHAS
VMHAKTUBUPOBAaHHAs BaKIMHA IO aHTUT€HHOM aKTMBHOCTH U INPOJOJDKUTEIBHOCTU
UMMYHHUTETAa CYIIECTBEHHO IMPEBOCXOAMT  BHUPYCBAKIMHY 3MOPHOHAIBHYIO

BHMBMUII npotuB BUpyCHOT0 BUpyca remarura yraT tana .
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8. NHakTUBUPOBAaHHAS ~ 3MYJbIMPOBaHHAs  BaklUMHA MPOTUB  BHUPYCHOIO
renarura yTat Tuna [ 6e3BpenHa nmpu OJHOKPATHOM MapeHTepaIbHOM MPUMEHEHUU.
Nunyuupyer (GopmMupoBaHue MOCTBAKIIMHAIBHOTO HAMPSKEHHOTO MMMYHUTETA Y
YTOK, BBI3bIBasi MMMYHOJOTHYECKYIO IIEPECTPOMKY HA BECh PENPOIYKTUBHBIN

TIEPHUO]I.

4.1. IlpakTH4yeckue NpeaI0KeHus
Pesynbrarel Hay4yHBIX HCCIICNOBAaHUM IOCIHYXKWIM OCHOBAHUEM  JUIA
pa3pabOTKM METOJMYECKHX MOJOXKEHUN «BakuumHanus 1OpOTUB  BUPYCHOTO
renarura yrar tamna I», a TakkKe TEXHOJOTMU W3TOTOBJICHWS WHAKTHUBUPOBAHHOMN
BaKIMHbBl M IOArOTOBKM IIPOCKTa HOPMAaTMBHOW JIOKYMEHTAllUd Ha HOBBIN
BAKIIMHHBIN Mpenapar:
- CTO Ha VHAaKTUBHPOBAaHHYK) SMYJIBIMPOBAaHHYIO  BAaKLUHWHY  IPOTHB
BHUPYCHOIO rernaruta yTT Tuna I (mpoekr);
- HMHCcTpyKIus o NpUMEHEHNIO HHAKTUBUPOBAHHOW BaKIIMHBI IIPOTUB BUPYCHOTO
renarura yrart tumna .
[Tonyuen nmarent PO «BakiuHa npoTHB BUPYCHOTO renaruTa yTar tama [», Ne
2712948, 27.06.2019.
Marepuainbl, HW3JI0KEHHbIE B JUCCEPTALMHM, HCIOJB3YIOTCS B Yy4E€OHOM

MpoueCcCe Ha KypcCax IMOBBINICHUA KBaJ'II/I(i)I/IKaL[I/II/I BCTCPHHAPHBIX CIICHUAJINCTOB.

4.2. [lepcneKkTuBBI JabHEHIICH Pa3pad0TKH TeMbl
HanpHelimas pa3zpaboTka J1abOpaTOPHOIO TEXHOJIOTHMYECKOTO perjiaMeHTa Ha
U3TOTOBJICHHE WHAKTHUBUPOBAHHOM BAKLUMHBI INPOTUB BUPYCHOI'O TEIATUTA YTST

tuma | mo3ponut BHCAPUTH BAKIIMHY B IIPOU3BOACTBO U B BETCPHUHAPHYIO ITPAKTHUKY.
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CIIMCOK COKPAIIIEHUN

AJIB — aKTMBHO JI€MCTBYIOIIEE BEIIECTBO
ADDOU — aMUHOA T3 TUIICHUMUH

BOE — GmsmkooOpa3ytoias eIuHIIa
BCM — Bupyccoaepx auui Marepuan
BI'Y-l — Bupyc renarura yTat TUmna |

['OA — ruApOOKUCH ATFOMUHHUS

Y3 — yTuHbIE SMOPUOHBI

JTHK — ne3oxcupuboHyKiIeMHOBAs KUCIOTa
N®DA — uMMyHOQEPMEHTHBIN aHAIH3

VY3 — yTuHbIe SMOPUOHBI

lg — norapudm mo ocHoBanuro 10

IgK, - KOHCTaHTa CKOPOCTH MHAKTUBAIUH
log; - norapudm Mo ocHoBaHUIO 2

MIIA — MsCO - NENTOHHBIN arap

MIIb — Msco - menToHHBIN OyIbOH

OII — onTuyeckas IIOTHOCTh

PH — peakuusa HenTpanuzauuu

LI/ — nuTonaroreHHOE JIEMCTBUE
TLs0/cm® - 50%-Hast TkaHeBast HUTOMATOreHHAas 103a B 1 cM®

D1 /Iso/cm® - 50%-Has sMOpHOHabHAS JleTanbHas 103a B 1 cm®
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®AHO POCCHH
denepanbHOE rocy1apCTBEHHOE OI0PKETHOE HAyYHOE YUPEKICHHE
@denepanbHbIi HAYYHBIN LICHTP
«Bcepoccuiickuil Hay4HO-UCCIIEA0BATEIbCKUN U TEXHOJIOTUYECKUI MHCTUTYT NTULEBOICTBA»
Pocculickoii akagemMuu Hayk
(®HILL «BHUTUII» PAH)
puiman

«Bcepoccuiickuii HAYYHO-MCCJIEI0BATEIbCKUI BeTEePUHAPHBIN HHCTUTYT NTHIEBOACTBA»
(BHUBMUI)

Yepuukona yi., 1. 48, Cankt-IlerepOypr, Jlomonocos, 198412
Ten./daxc (812) 372-54-81 E-mail: vnivip@mail.ruhttp://vnivip.com
MHH 5042000869 KIIIT 781943001

ITACITIOPT IITAMA «BH-3» Bupyca renarura yrat Tuna |

. KonoBslit HOMED:

. HazBanue Bupyca, mramma (ceMelcTBO, TAKCOHOMHYECKAs U aHTUT€HHAs TPYIINa):

CewmetictBo Picornaviridae, pox Avihepatovirus. Bupyc renaruta ytst tuna |, mramm
«BH-3».

. Beinenen (200, mecmo evioeneruss, om K020 u u3 Kakoeco Mamepuaia):

Beigenen B 2013 1. ot yraT, hepMepcKoro Xo3sicTaa.

. OU3UKO-XUMHYECKUE CBOUCTBA: (kpunmoepamma, pasmep, gpurompayus, PHK, /[HK):

Bupuons! cpepuueckoit popmsl auamerpom 30-50 HM;
PHK - conepsamuii Bupyc.

. 'eneTnueckue IMPU3HAKH:

HItamm «BH-3» umeetr 98% romonoruu ¢ nzondaramu renatura |, o6magaer BepaxeH-
HOM MHTEPPEPOHOTEHHOCTBIO.

. AHTUTeHHBIE CBOICTBA:

T aMMCHeI_[I/I(i)I/I‘—IeCKaSI CBIBOPOTKA B p€aKIun HeﬁTpanmauI/m NMECT aKTUBHOCTH
8-9 logz, a B UDA —11-12 log>

. [Ipoune cBolicTa:

[Iramm «BH-3» npenna3zHayeH Juisi IpOU3BOACTBA BAKIIMHHBIX MPENApaTOB U JUATHO-
ctudyeckoro Habopa. Illtamm Bupyca o0mamaer BhIpaKEHHOW AHTHUTEHHOW AaKTHBHO-
CTBIO.

. KomnuecTBo maccaxei:

10 maccaxeit Ha pa3zBuBatouuxcs 10-12 — cyTo4HBIX yTUHBIX SMOPHOHAX U B KYJIBTYype
yTUHBIX (prOpoOIaCTOB.
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WudexronHas akTHBHOCTh ITamMMa Ha 3MOpuoHax coctasiseT 7,0-7,5 Ig D1 Ts0/cMm?,
B KyIbType Knetok 6,75 lg TLIso/cm® npu Ky1sTrBrpoBanmu 37 °C.

10. PesxuM BBICYIITHBaHHS:

Bupyc muodumsuposan 0.0.2017 r. O6sem MaTepuana Bo drakose 3,0 cM® B cOOTHO-
LIEHWH BHpYC : crabunmu3arop 2:1; B kauecTBe cTabMiIM3aTopa HCIOJIb30BaHbI caxapo3a
-10%, xenatuH -1 % u nentoH -4%.

11. YcnoBus XxpaHeHust

Bupyc xpaHAT B THOOHUIM3HPOBAHHOM BHJE IpU TeMneparype He Boine +2-8°C. Jlns
BOCCTaHOBIICHUS HH(EKIIMOHHEBIX CBOMCTB Heobxoaumo 1-2 maccaxa Ha 10-12 — cyTou-
HBIX YTHHBIX SMOpHOHAX.

12. ITaTOreHHOCTh:

OTHOCHTCS K MUKpOOpranu3Mam [V rpymnmsl maToreHHOCTH.

13. YyBCTBHTEIBHOCTD K 9KCIIEPHMEHTAIBHON HHGEKIUH (’KUBOTHBIE, SMOPHOHBI, YWICHHCTO-
HOTHE H KJICTOYHBIE KYJIbTYDBI)

_ |Bos- 3apaxeHue .|
DKCrepHMeH o IMHKyGamoH: TiscAkiEas e Tiip
TanbHas MOJENb ot Meton  |om? | HBIH Mepron
aJUIAHTOHC- OrtcraBaHue B pocTe 10lg
'V THHBIE 11-12 0.2 ? DI so/cm?
Hasg nonocts |0, 244 reMoross,
PMOPHOHEI
reraTHT.
BHYTPHMBI-
e e me4qHo 0.5 OTCYTCTBHE CHMITTOMOB
IKynasTypa Kie-
[TOK Ha OxpyrieHHe KIETOK, 6.75 1
yTHHBIX 5M6pHo- 2 |Monocmoit |0-2| 48-724 3ePHHCTOCT, TI.I:I[5 /fM3
IHOB CHHLMTHH 0
14. ABTOpHI INTAMMa:
3aBeIyIOIHUif OTAEIOM BUPYCOJIOTHH
II-p BeT. HayK, mpodeccop
BHUBUII pummana ®HI[ «k BHUTUII» PAH B.B. Tpedunos

K.A. Haneun

JLIL Tepckas
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“YTBEPX]IAIO”
Hupexropy HVIM Bupycpioruu
Wwm.J1..ViBanoBckoro
AL IOM om.H.® .Tamanen»

[/

BHEYI0 KOIERIMIO BUPYCOB
AeTIOHUpOBaHbl U nepenansl B I'KB mramMMbl BHPycoB:
1.Bupyc renarura yrar tuna-1,mramm «BH-3»
Ilrammer mepenansr B TKB npexncrasutenem «Bceepoccuiickoro Hayuno-

Hccnenosatensckoro  BerepunapHoro Wncraryra  ITrunesoxcran-®umman
®@enepansHoro  I'ocynapcteeHHOro  BromkeTHOro Haygnoro Vwupexnenus
®enepansroro Haywsoro Ientpa «Bceepoccuiickuit Hayuno-HccnenoBaTensckuii
u Texuonorudyeckmit MHcTutyr IITMIEBOACTBa» POCCHICKOl Axagemun Hayk
r.Caukr-Tletep6ypr, Jlomorocos, Tpy6uuHEIM M.M. naciopr cepus 1714
351980 (xonm mompasmenenus330-012) mo nosepeHHoctu Ne 00000000037, B
Kommuaectse 10 $rakoHOB O HITH3HPOBAHHOM BUPYCHOM CYCIIEH3UH IITAMMA H
2 dnaxona crenmduIecKoit UMMYHHOI CBIBOPOTKHM U IPHHSITH PYKOBOIUTEICM
nabopaTopuu [ockomnexiuu BUPYCOB Hucturyra BUPYCOJIOTHH
um.J[.h.MBanosckoro ®I'BY «HUIIOM um. H.®.Iamareny Munsnpasa Poccun,
AM.H. npopeccopoM [lepabuHBIM ILI".,cTapumm  Hay4HEIM — COTPYIHHKOM
borukosemm A.T".,u crapmmm maGopattom [Namusoii)LB.

3asemyrommii 'ocynapcTBeHHOM KouTeKIHMeit BHpPYCOB ' - ILI" . depsibun

Hucrturyra Bupyconorun um.JI. . Usanosckoro
ITpodeccop JI.M.H.

A.I".Botukos

Crapumit naGopant I'KB ‘ %2/4 i JL.B.Ilanuna
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WHcrutyT Bupyconorimn um. .1. UBaHOBCKOro
Prey «HUUIM um. H.®. Famanen» MuH3apasa Poccum

123098, Mocksa, yA. l[amanen, 16
Tea.: (499) 1903060, (499) 2777820 Makc.: (499) 2777819
http://www.viruscollection.ru E-mail: info@viruscollection.ru

YAOCTOBEPEHHUE

Hacrosiiiiee y/10CTOBEpPEHHE BBIJIAHO B TOM. 4TO B ['0CY1apCTBEHHYIO KOJLICKIIMIO BUPYCOB
5 nexadpst 2017r. nenonuposan Bupyc renaruta yst tuna Liinramm «BH-3».Cemeiicrso

Picornaviridae, poa Avihepatovirus.

[ITamMmy npucBoeH HoMep B ['ocynapcTBeHHOM KOMUIEKIIMH BUPYCcOB: 2859

Postociiosrast mrramva (Mecto, roji BeiaeneHus mramma): [llramm Boitenien 8 2013 1. o1 yrsit
(depmepekoro xossiiicta. [tamv npomén 10 maccaxeit ma passusaiommxcst 10-12 cyrounnix
VTHHBIX 3MOpPHOHAX B KyJIbType YTHHBIX (uOpoOmactoB .Illtamm Obin uaeHTHgHuupoBaH B PH,
akTHBHOCTD 8-9 log2, B UDA-11-12 log2.

IlltaMm  1ipejiHasHa4deH  Juisi  [IPOM3BOJICTBA  BAaKIMHHBIX  [IPENAPATOB M JIMAIHOCTHYECKUX

nadopos.l1Itamm Bupyca 06/1a/1aeT BBIPAKEHHON aHTHICHHONW AKTUBHOCTBIO.

JlenoHupoBaHNe IITAMMa OCYIIECTB/IEHO B CBSI3H ¢ MoAayeii 3asiBKH Ha H300peTeHHE.

ABTOpPBI IITAMMA:

3aBeVIOLMI  OTAEIOM BHPYCONOTMH J-p BeT.Hayk,ipodeccop BHUBUIT ¢ummana DOHIL
«BHUTHUII»PAH B.b.Tpedunos

Jlupektop
WMueruryra Bupycogoruu um. JI.U. MBanosckor
OTBY «HULDM nm. H.d. T'amanen» Munzap
IIpodeccop, 1.6.1.

A.B. Ilpounn

Pykosojrens
[ocyrapcTBeHHOH KOJUIEKIIMH BUPYCOB (
IIpodeccop. a.m.h. D ILI. JlepsiGun
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3AKPBITOE AKIMOHEPHOE OBLIECTBO
«TETPOXUM»

308017, Poccunitckas Megepanns,
r. Bearopoa, ya. Pabouas, 14
Teun.: (4722) 425-126

(Bakce: (4722) 425-125

E-mail: post@

etrohim.ru

Ceprupurar anaansa  Nel

XUMHYECKHIH peareHT AJ1s HPHIOTOBJICHHSA MACISIHBIX My abenit. Ab — 4M B/M.

TY 2631-061-54651030-2010

[Maptus 1 022019 HMsrotosaeno 13.02.2019r.

O6bem 301 Cpox xpaHenus 3 rosa

[ AlfHpOreHeH

‘ [Mokaszarenu | Homep Moaudukaumn u THII [ I—IopmipyeMbm DakTHUECKH ‘
’ IMYIIbCHH | nokasaress ‘
| [Nel [ Ne2 [ Ne3 | Ned | NeS | ‘
Brewsui BHJL W 3anax l ﬂpos{)dllszix Cum \nTHa;rTW - R 3
Mac/asHHCTas  KMAKOCTh  Oe3 | [Tpo3paunas ‘
| 3anaxa MacsstHUCTast ‘
KHIAKOCTh
1 0e3 3anaxa ‘
| TepmocTabuabHoCTh } He I ] F OtcyreTBHe : Bl,l,"xep>l<|1is{{5"f" ;
50%-10MH IMY/ILCHH TIPH | OI1- | passieneHus a3 | HCnbITARME ‘
37°C, cyToK, He MeHee 1 pe- 14 |14 14 14 | ’
\ | ne- | ‘ ‘
as- |
o1
= g ‘ i b
Baskocts, I3, 1pu i ‘ | \‘ W ‘
| 20°C, | 10- | 10- 10- 10- 10- | Baskocts ‘ 14,8 (17,9 ¢cC1) |
|
‘ 30 30 30 |30 3( | l
\
AEERN I P o O A
,Llono HIHTEbHbIE Jlono: THHTCAbHbIC mumn WA | | He Tokenuen,
‘ ‘ \
‘ OKA3ATCIIH: 3aKa3uMKa } ‘

=————

Sakmouenne OTK CoorsererByer Moau@ukany Nod

n[)(J,l\'K'l' K UICITY 1 OKCll‘lllbjﬁﬂ OMNACHBIX HE OTHOCHTCSI,

Hau. OTK v ef

o sl SIS Rt oS IS

LE.H.bepecrosas
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VTBEPX/IAIO

Hupexrop BHUBMUII,

JIOKTOp OH@IOFUUECKUX HAYK

7 K.A. Haneun

11 BF 2019r.

A K T

KOMHCCHOHHOM anpobaluu SMyJIbrHPOBAHHON HHAKTHBMPOBAHHOM BaKLIMHBI
MPOTHB BUPYCHOI'O reMaTuTa yTaT Tumna |

B cootBerctBuM ¢ npukasoM Ne 39-a or 19 cemtabps 2019 roga mo
BcepocCHicKOMy Hay4YHO-MCCIIe/IOBAaTEbCKOMY BETEPHHAPHOMY HHCTHTYTY
NTULEBOACTBA KoMHccHed B coctase: Jlybooro A.C. — cTapiiero Hay4HOro
cotpyauHuKa otaena Bupyconorun u OBIT (npeacenatens); Camycesoii I'H. —
CTaplIero Hay4Horo coTpyAHuKa otaena supyconoruu u OBIT; Kotaspa [LIO.
— CTapliero Hay4HOro COTPyJHHMKa HayaJbHHKA HAay4HO-NPOU3BOJCTBEHHOIO
otpena; Sspomak JLM. — crapmiero Hay4yHOro COTpPyJAHHKa OTAeNa
supyconorud u OBIT; Hukurunoit H.B. — Beayuiero Hay4yHOro COTpyAHHMKaA
ornena supycomorud ¥ OBIl (OTBeTCTBEHHBIH WCIIOJHUTENb) COCTaBIEH
HACTOSILIMI aKT B TOM, 4TO B mepHoz ¢ 19 centsops no 14 nexabps 2019 roxa
NPOBE/IEHBI KOMHCCHOHHBIE UCIIBITaHUs IMYJIbIMPOBaHHOM

HHaKTHBHPOBaHHOﬁ BaKI[MHBI TPOTUB BUPYCHOTI'O renaTuTa yTsaT THIIa L

Ha KOMHCCHOHHBIE MCIIBITAHUS ObLTH TIpeACTaBIEHbI:

- 1Be nabopaTOpHble (ONBITHBIE) CEpUHM BAKIMHBI, M3rOTOBIEHHBIX:
cepusi Ne 1 - 01. 2019r., cepust Ne 2 - 03.2019

- Habop /IS BbISBJEHWS AHTUTE] K BHPYCy reraTuTa B ChIBOPOTKAxX

KpOBH YTAT (yTOK) HMMYyHOGEPMEHTHBIM METOAOM B COOTBETCTBUM C

METOIMYECKUMHU monoxkeHusmu «OmnpeaeneHue crenqupUuecKux aHTHTEN K

BUpYCy TrernaTuTra YTAT THIIa [ meTomom l/IMMyHO(bepMeHTHOI’O aHaJIu3a»,
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0JI0OpEHHBIMU U YTBEP)KAECHHBIMHU YueHbIM coBeToM BHUBMUIIL, npotokon Ne 1 ot
28.08.2018 roma.ITatent P® Ne 2684417, 08.05.2018, RU.
B nporecce KOMUCCHOHHBIX UCTIBITAHUM OBUTH TPOBEICHBI:
- KOHTPOJIb BAaKIMHBI Ha CTEPUIBHOCTh, CTAOMIBHOCTH AMYJIbCUH U
KMHEMaTUYECKYIO BA3KOCTH;

- KOHTPOJIb BaKIMHBI HA 663BpeI[HOCTB N aHTUT'CHHYIO aKTUBHOCTD.

PE3VYJIbTATBI UCCJIEJOBAHUN

1. KoHTpOnb CTEpUIBHOCTH.

OmnpeneneHre CTepUIIbHOCTU 2-X JJA0OPATOPHBIX CEPHUl BAKIIMHBI TPOBOIUIIHN 11O
I'OCT 28085-2013. M3 kaxkmoro oOpaslla WHAKTUBUPOBAHHOW BAKIIMHbI
MPOM3BOJWIIN TOCEB Ha CTepuibHbIE TUTaTtenbHble cpenbl: MIIA, MIIb, MIIIIb
10J1 Ba3€JIMHOBBIM MacyioM U 0ysiboH Cabypo — 1o Tpu npoOupku. s BeIsiBIEHUS
a’po6oB BeiceBanmu 0,5 cm® moceBHOro Mmarepuana B OIHY NPOOUPKY, a JuIs
BBISABJICHUS aHa’po6oB — 1,0 cm. TIpoOupKHU ¢ MmoceBaMu Ha BCEX Cpeaax, KPOMe
cpeasl Cabypo, BeiAepkuBaiu B TepMmoctare npu (37,0+0,5) °C B TeueHne 7 CyTOK,
Ha cpene Cabypo — npu (22,5+2,5) °C.
°C B Teuenue 14 cyrok. Ilo ucredyeHnn yka3zaHHOTO CpOKa aHAIOTMYHBIM 00pa3oM
BBINIOJIHSUIM, IIEPECEB Ha T€ JKE€ MMTATeNbHbIE cpeabl, uckiodas MITA.
OAHOBPEMEHHO MPOBOJUIN KOHTPOJIb CTEPHIBHOCTH MUTATENbHBIX Cpeld: TPHU
NPOOUPKHU € KaXIA0W Cpefor BhIIECPKUBAIM B TEPMOCTATE B TeUeHHUE 14 CyTOK mpH
(37,0+0,5) °C, co cpenoit Cadbypo — mipu (22,542,5) °C.

VY cTaHOBJIEHO, YTO BBICEBBI 2-X JIAOOPATOPHBIX CEPUM BAaKLIMHBI OBLIIM CBOOOIHBI

OT KOHTAMHUHAIINH O0aKTePUSIMHU U TPUOAMH.



96
2. KoHTposab Ha cTaOUIBHOCTD SMYJIBCUU

CrabuibHOCTh AMYJIBCUU OTpeaeIIsin METOJIOM
LHEHTpU(YTUPOBAHMSL, HKCIPECC-METOJIOM U METOAOM OBICTPOTO CTapeHHUs.
OMyNbCUIO CUMTANN CTAaOMIIBHOM, €Clii Mocie HEeHTpUu(pyrupoBaHust B KaKI0W U3
Tpex MmpoO, B MpoLecce BU3YaJIbHOTO KOHTPOJS, HE ObUIO OOHAPYKEHO HUKAKHX
U3MEHEHUH  CONEpPKMMOTO  WJIM, €CIM  BBICOTa  CTON0Aa  MPO3pAvYHOMN
dpaxiun, chopmMupoBaBIIeiics B BepxHeil yactu (praakoHa, He npesbiaet 10%.

Pe3ynbTarhl uccnenoBaHUil MOKa3aid, YTO NMPHU MPOBEPKE Ha CTAOMIIBHOCTD
IMYJIBCUH BBIIICYKa3aHHBIMUA METOJIaMU U3MEHEHUI He 0OHAPYKEHO.

3. KoHTpoJ1b Ha KHHEMATHYECKYIO BSI3KOCTh

BS3KOCTP  AMyJbCHMM  ONpEAENsiM C  IOMOIIbIO  BHUCKO3MMETpa IO

METOIUKE, N3M0KEeHHOU B ' 11.

OTHOCHUTENBHAS BSI3KOCTh BaKIIMHBI OblIa 50 MM2/C.

4. KoHtposib Ha 6€3BpEeTHOCTh
be3BpeqHOCTh BakIMHBI TMPOBEPSUIM HA TPEX B3POCIBIX YTKaX BBEICHHEM
S-KpaTHOUW MPUBHUBHOM J103bI MOJKOKHO B HIKHIOIO TPETh IIEH. 3a MTHUIEH BEJH
HaOmoieHrne B TeueHue 21 cyr. Bce yTku B TeueHHe yKa3aHHOTO BPEMEHH OCTa-
JIUCh KUBBIMH, 0€3 BUJUMBIX KIMHUYECKUX MPU3HAKOB Mepe0oJieBaHUs U B MECTE

BBCACHHMA BaKIIMHBI OTCYTCTBOBAJIN CJIC/IbI BOCHAJIUTEIILHOMN pCaKnuun.

5. KoHTpoJb Ha aHTUT€HHYIO aKTUBHOCTD

J{ns mpoBeeHUsT UCHBITAHUKA HWCIIOJB30BAIM B3POCIBIX YTOK, U3 XO35MCTBA
OJIaromojayyHOTO IO OCTPhIM WH(MEKIMOHHBIM Ooje3HsaM. J[ns  mpoBepku
QHTUTEHHOM aKTUBHOCTH KaXKJIOW CEPUM BAKIIUHBI S-TH yTKaM BBOJIUJIN OJTHOKpAT-
HO MOJKOKHO B 00JIACTh HIYKHEH TpeTH Ier npenapar B oobeme 0,6 cm®. B kaue-
CTBE KOHTPOJISI OCTABJISIIN MATh YTOK.

CBIBOPOTKY KpOBHM IMOJy4Yajdud OT BCEX YTOK KOHTPOJBHOM M TMOJOMNBITHBIX
IPYIII A0 BaKUMHAUWU U yepe3 14 u 28 cyT nmocne UMMYHH3ALUUU JJI ONpeeIeHUs

cnenuduyeckux antuten merogom UDOA. MDA craBuim coriacHO METOIUYECKUM
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noyioxkeHusIM «Onpenenenre crenuPruIecKux aHTHTEN K BUPYCY TEMaTHTa YTAT
tuna | meTonoM UMMYHO(QEPMEHTHOrO aHalu3a». MeToIUYecKue IMOJI0KEHUs
paccMoTpeHbl U yTBepKaeHbl Ha YueHoMm coBere BHUBMUII (28.08.2018 r., mpo-
Tokos Ne 1). [Tatent PO Ne 2684417, 08.05.2018, RU.
Pe3ynbTaThl Hcciieq0BaHUM IPEICTaBICHbI B TaOIHUIIE.

Tabauna
THUTpPBI aHTUTEN B CBIBOPOTKE KPOBH YTOK, BAKIIMHUPOBAHHBIX HHAKTUBUPOBAHHOM

SMYJIBIMPOBAHHON BaKLMHON IIPOTUB BUPYCHOT'O

I'CIIaTHUTAa YTAT THUIIA I

Yposens antuten B UOA*

HawnmeHnoBanue rpymmn Cpoxku 1ociie BaKIMHAIINHN, CYTKH
14 28
3110 7980
4431 7119
VY TKH, BAKIHHAPOBAHHBIC 5195 10502
BakIHOM (cepust Nel) 4223 7818
4054 8191
CT 4203+ 105 CT 8322+172
4466 7657
2352 8922

yTKI/I, BAKIIMHUPOBAHHBIC

BakIMHOH (cepust Ne2) ggii 190754535
5579 10878
CT 4557+ 148 CT 9151+186

He BakuMHUPOBAaHHBIE YTKU 816 880

[Tpumeuanue: * - TUTPHI AaHTUTEN B OOPATHBIX 3HAYCHUSX.

JlaHHbIe, TIpUBEACHHBIC B TaOJMUIE, MOKA3bIBAIOT, YTO WHAKTUBUPOBAHHAs
SMYJIbTUPOBAHHAS BAaKIIMHA BbI3BIBAET HMMYHOJOTHYECKYI0 TMEPECTPOUKY B
OpraHu3Me YTOK U UHIYIIUPYET aHTUTEJA B BHICOKMX TUTPaX.

Takum o0pa3zoM, pe3yJbTaThl MCCICAOBAHUNM CBUJIICTEIILCTBYIOT O TOM, YTO
WCIIBITAHHBIC CEPUM BAKIIMHBI CTEPUIIbHBI, CTAOWIBHBI, OC3BPEIHBI U 00JaJTar0T

BBICOKOM QaHTUT'€HHOMW aKTUBHOCTBIO.
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[TPEIVIOXXEHUA
[ToarotoBUTh MaTepuaibl, [POBECTH MCIbITAHUS OINBITHBIX CepUi
MHAKTUBUPOBAHHOMN BaKIMHBI B IPOU3BOJCTBEHHBIX YCIIOBUSAX M MOATOTOBHUTH
npoekt HJI Ha mnpousBoacTBo, cornacHo «[IpaBunam rocyaapcTBeHHON

pPErucTpalum», YTBEP)KIEHHBIMH NOCTaHOBIEHHEM IpaBuTeascTBa PP ot 30

uroHs1 2004 r. Ne 327.

A

INpencenaresns KOMUCCHM: 5 & A.C. ly6oBoit
(% e
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MeTtoanueckue MOJNIOKEHUs pa3paboTaHbl coTpyAHUMKaMu Bceepoccuiickoro
HAy4YHO-HCCIIEA0BATEIHCKOTO BETEPUHAPHOTO MHCTUTYTA MTHUIIEBOJICTBA — (UIIHAI
@enepaIbHOTO  TOCYIAPCTBEHHOTO  OIOKETHOTO  HAYYHOTO  YUPEKJICHHS
®enepanbHoro HayyHoro IueHtpa «BHUTUID» PAH: 3aBemyronum OTAEIOM
BUPYCOJIOTUM W OITyXOJICBBIX OOJIE3HEW NTHIl, JOK. BET. HayK, mpodeccopom
Tpedunoeim b.b., Beaymum HaydyHbIM COTPYIHUKOM, KaH7. OHON. Hayk
Huxutunon H.B., crapuium HayyHbIM coTpyaHuKoM, SBnomak JI.M., acnupantom
TpyOuubiapiM M.M.

B Merognueckux nosioxkeHusx «BakmuHauus npoTUB BUPYCHOTO IElAaTUTa
yTAT TUMA 1» U3JI0XKEHBI OOITUE CBEJIEHUS O BUPYCHOM TelaTUTe yTIT, 00 UMMYH-
HOW CUCTEME MTHULBI U TPOTUBOBUPYCHOM MMMYHUTETE MPU BUPYCHOM TelaTUTe, a
TAK)K€ KPAaTKO OCBELIEHBI BOIIPOCHI BAKIIMHALIMK U JTaHBbl XapaKTEPUCTUKUA BAKIIVH,
MIPUMEHSAEMBIX B IITUIIEBOJCTBE.

Meroguueckne — TMOJOXKEHUS ~ MPEIHA3HAYEHbl Uil  BETEPUHAPHBIX
CIICLIMAJIMCTOB  NTULEBOAYECKUX  XO3SIMCTB M HAyYHO-UCCIIEIOBATEIIbCKUX
YUPEKJICHUN BETEPUHAPHOTO U OMOJIOTUYECKOTO MPpOoduiIsi, CTy€HTOB, BETEpUHAD-
HbIX (aKyJabTETOB M  CIylIaTeled KypcOB TIOBBINMICHUS KBaTU(DUKAITUN

BCTCPUHAPHBIX NHCTHUTYTOB.
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1. OGuue cBeieHHs O BUPYCHOM TelaTuTe yTAT TUma 1

BupycHblif renatut yTaT tuna 1 (remaroBupycHas MHGEKIHS YTAT) — BBICOKO
KOHTaruo3Hasi, CBEpXOCTPO MpOTEKarollas Cpeaud yTIAT U JATEHTHO CPEIud YTOK
00JI€e3Hb C MPEUMYIIECTBEHHBIM MOPAKEHUEM IEYEHU U OOJIBIION CMEPTHOCTHIO
MonofHsika. Bupycublii renatut yTaT Tuna 1 (BI'Y-1) HaHOCHUT 3HAYMTENbHBIN
AKOHOMHUYECKHI yIepO YTKOBOIUECKUM XO34MCTBAM, OCOOCHHO MPOMBILIIIEHHOTO
THUIIA, TTIOCKOJIBKY BBI3bIBAET MaccoBylo rubdenb ytar 1-30 — cyToyHoro Bo3pacrta
30-95% u cHmWKeHne MPOMYKTUBHOCTH YTOK. [lepeboreBmme yTsaTa OTCTalT B PO-
CT€ W Pa3BUTHUH, YTO BEJET K YACTUYHON MOTEpEe MSICHOU MPOAYKTUBHOCTH, Hapy-
HICHUIO TJIeMEeHHON paboTel. Ymepd ot BI'Y-1 ycyrybmsercs 3arparamu Ha
OTPaHUYUTENIbHBIC MEPOIIPUATHS, HAPYIIAIOIINE SKOHOMUKY XO3sIIICTBa, 0COOEHHO,
Korya 00JIe3Hb MPUHUMAET CTAIIMOHAPHBIN XapakTep.

B ecTecTBEeHHBIX YCIOBHUSX BUPYCHBIM T€IATUTOM MOTYT 00jieTh yTsata 10 40
— CyTOYHOTO BO3pacTta, Ho yainie B 1-30 — cyrounom Bo3zpacte. K Bupycy remarura
YTAT BOCIPUUMUMBBI Takxke rycsita 10-12 — cyTouHoro Bo3pacTta, Kak B €cCTe-

CTBEHHBIX YCJIOBUSX, TaK U IPHU UCKYCCTBEHHOM HX 3apakeHUH. beIcTpoe pa3Bu-

THE BO3PAaCTHOW HEBOCIIPUMMYHUBOCTH CIIYKUT XapaKTEPHBIM CBOMCTBOM
ATOU UH(}EKIUHU, TO €CTh, O0OJIee CTapLIUe yTATa U B3POCIbIE YTKA KIMHU-
YECKHU HE OoneroT. He BoclipuuMYMBEI K BO30YIUTENIO renarura yTiaT 10-

MalllHHe, JUKUE U JTaOOpaTOpHBIC )KUBOTHBIE, M IPYTHe BUABI NTHIBL. He 3aperu-
CTPUPOBAHO 3a00JIeBaHUE Y JIFOICH.

Ncrounvukom Bo30yauTenss MHGEKIUU SBISETCS OOJbHAs W TepeOosieBIIast
NTUI]A — BUPYCOHOCHTEIH, BBIICTSIONIME BO BHEIIHIOK CpEAy BO30OYyIUTENS C
MTOMETOM, HOCOBBIMH M KOHBIOHKTHBAJIBLHBIMH UCTCUECHUSAMH. [IpOTIOIIKUTETLHOCTD
BUPYCOHOCHUTEILCTBA TIOCIIE nepedoneBanus koneonercs ot 60-75 no 300-650 cyT.

Bo30ynutenb 0ojie3HH OOBIYHO 3aHOCHUTCS OOJBHBIMU W TIEPeOOJICBIIMMU
yTATaMH, a TaKKe Yepe3 MHKYOAIIMOHHOE SHII0, 3aBE3€HHOE M3 HEeOIaromnoryaHbIX
no BI'Y-1 xo3siicTB. DOMOpuoHbI U3 Takux Ul B 75-90% ciayyaeB morudart npu

I/IHKY6I/IpOBaHI/II/I Ha PpPa3jiM9HbIX CTaauAX 3M6pI/IOHaJIBHOFO Pa3BUTHA. 3aHoc
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BO30yIUTENsI BOBMOXKEH TUKUMH YTKaMHU M CBOOOAHOXKMBYIIMMH NMTHLAMU. BHYT-
pH XO035IUCTBA BUPYC IMEepeaaeTcs IpU COBMECTHOM COJIepKaHUU OOJIbHOM U 370pO-
BOU nTuibl. Bo30Oynurens nHexkuuu nepeaaeTcs 4epe3 MHOUIMPOBAHHBIN KOpM,
BOJY, IOICTHIIKY, IPEAMETHI YXO0/1a, TPAHCHIOPT U OOCITY>KMBAIOINNA TEPCOHAIL.

3apakeHue MPOUCXOAUT aAJUMEHTAPHO, HO BIIOJHE BO3MOXHO TaK¥Ke
a’poreHHoe MHQHUIMpoBaHUe yTAT. He MCKIIOUEHO, YTO BUPYC MOXKET IOMACTh B
OpraHu3M MNTHI[ MPUA TPABMHUPOBAHUM, HAIPUMEP, NPU HHBEKLIUAX Pa3IUYHbIX
MpPENnapaToB, a TAKKE MEXaHUYECKUM U TPAHCOBAPUAIIBHBIM ITYTSMH.

OtmedaeTrcst xapakTepHas OCOOEHHOCTh  SIHU300TUYHOCTA  BUPYCHOIO
rernaTuTa, MOBTOPSIONIAsICs IPAaKTUYECKU BO BCEX ClIydasx: rMOenb yTAT HapacTaeT
JIOBOJILHO OBICTpPO: MUK Ha 4-5 CyT, a CHIXKeHue K 7-8 cyt, k 10-12 cyt. Habmona-
€TCsl PE3KOE€ YMEHBIIIEHNE KOJIMYECTBA MOTUOUINX YTAT.

[Ipy BUpYCHOM remarure OTMEYAETCs CTAlMOHAPHOCTh 04YaroB, KOTOpas
OMpEIeNACTCS TOCTAaTOYHO BBICOKOM YCTOWYMBOCTBIO BO30YIWTENsI BO BHEIIHEH
cpelle, MOCTOSSHHBIM HAJIMYUEM YTOK-BHUPYCOHOCHUTEIEH M BOCIPUUMYHUBOIO
MIOTOJIOBbsl, OCOOEHHO NPU KPYIIOTOAMYHOM BbIpalllMBaHUU YTOK. Pe3epByapom
BHUPYCA MOTYT OBITh KPBICHI.

Crenmyer yuuThIBaTh U BO3MOXKHOCTD «IIPUPOJHON OUAaroBOCTHY BO3OYIUTEIS.
Jlukue yTKHM 4acTO MOCENSIOTCA Ha BOJOEMax BOJIM3HM YTKOBOAYECKUX XO3SHCTB.
OHu Takke OOJICIOT BUPYCHBIM T€MAaTUTOM M MOTYT PacHpoOCTpPaHATbh BHUPYC.
BeIpakeHHOU CE30HHOCTH HET, HO HapyLICHUE YCIIOBUI
COJIEPKaHUsI, HEMOJHOILIEHHOE KOPMJICHHE NTHUIBI 1 KOPMOBBIE TOKCHUKO3bI CIIOCO0-
CTBYIOT MPOSIBICHUIO OOJIE3HU.

Crnenyer 0cob60 MOTUYEPKHYTb, UTO PSAJ MMMYHOACTPECCUBHBIX U JIPYTHUX
BO30OyauTEeNIeH,  KOTOphIE  CHOCOOHBI  OCJOXHATH  TEUEHHE  OCHOBHOIO
UH(PEKIHOHHOTO nporecca. B NIEPBYIO o4yepenp, BO30yIUTENU
caJlbMOHeIJIe3a, KOJIMOAKTepHuo3a, achepruiiesa W XJaMUauo3a, a y YTOK
renajHoBUpycHas uHpexuus. Takyio NOTUIY CIeayeT OTHOCUTh K KaTeropuu

IMMOBBIICHHOT'O pHUCKaA.
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[Tpu mepBUYHOM NOSBICHUHU 0OJIE3HU B OJIArOMONyYHOM XO3AKWCTBE H300THS
HAuMHAETCs, KaK MpaBuio, cpenu yTiaT 5-10 — cyTouHoro Bo3pacTta u mopaxaet psiji
CJIEIYIONINX APYT 32 JIPYTOM BBIBOJIOB, OBICTPO OXBaThIBAET BCE BOCIHPUUMYHBOE
norojioBbe. 3a00JIeBa€MOCTh YTAT 0 3 — HeIeIbHOro Bo3pacta coctamiser §0-
90%, neTanbHOCTh MPU CBEPXOCTPOM TEUECHHH 3a nepBbie 10 CyTOK KM3HU JOCTH-
raet 100%, npu octpom Tedenun — 70-80%. B cranroHapHO HeOIaronoayyHbIX
X034KCTBAaX BUPYCHBIN TeMaTuT peructpupyercs cpeau yrat 15-30 — cyrounoro
BO3pacTa M cTapuie, IMajaex B OTACNIbHBIX MmapTusix cocrasisteT 5-10%. Ecnu B Ta-
KO€ XO341iCTBO MMOBTOPHO MOCTYINAET HEUMMYHHBIA MOJOAHSK, TO CMEPTHOCTD Cpe-

T YTAT OT MapTUU K IAPTUH BHOBB YBEJIMUMBAeTCs U JocTuraet unoraa 80-95%.

2. IMMyHHas cucTeMa y YTOK

NMMyHHas cucremMa yTOK — CTPYKTYPHO-(PYHKIIMOHAJIbHAsE COBOKYITHOCTh
TUM(OUIHON TKaHW, KOTOpas OCYIIECTBISIET CHEU(UYECKHII TomeocTas
BHYTPEHHEW Cpelpl OpraHu3Ma, TECHO B3aUMOJCUCTBYS C  CHCTEMOU
KPOBETBOPEHMS, HEPBHOM, OJHIAOKPUHHOM, IMILEBAPUTEIBHOM W JPYIUMHU
CUCTEMaMHU.

Pa3BuTHEe MMMYHHOU CHCTEMBbl HAYMHAETCS] HA paHHEW CTaauu IMOpUOTEHE-
3a. [IpenmiecTBeHHUKHU OypcaibHBIX KJIETOK HAYMHAKOT (DOPMHUPOBATHCS U MOTYT
OBITH BBISIBJICHBI Y SMOpHOHa NTUIl B Bo3pacTe 7-10 cyt. Knetku, sxcnpeccupyto-
mue  noBepxHocTHbIE IgM, 1gG u 1gA, moryT GbITh 0OHapysxeHbl K 10 -, 14 - u
16 - tu cyT, cooTBeTcTBeHHO. OOpa3oBaHUE KJIETOK MPEIIIECTBEHHUKOB T-KJIETOK
MIPOUCXONT B TPH dTama: nepBbid B 5-7, Bropoit B 11-13 u mocnennwmii B 17-19 —
CYTOYHOM Bo3pacte. KieTku kaxkaoro sTtama crmocoOHBI auddepeHInpoBaThCs
HAa o-, B- U y- kaetku. T- knetkn ¢ CD3- MOBEpXHOCTHBIMHU MOJIEKYJIaMU
MOSIBJISIFOTCSL B YTHHBIX AIMOpHOHaxX Ha 15-16 cyT SMOpHOHAIBHOTO Pa3BUTHS.

B cBs3u ¢ 3TUM MOXHO MPEANONOKHUTb, YTO Y YTOK Ha TMO3IHEH CTaauu
pa3BUTHUSL CIIOCOOHBI MMMYHOJIOTMUECKM OTBEYaTh HAa AHTUTEHBI, YTO, BEPOSITHO,

IMMO3BOJIMT IICPC] BBIBOAOM IIPUMCHATH BAKIIMHBI MCTOAOM «In ovoy.
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HNuTtencuBHoe obpazoBanue B - mumdonuroB B dabpuimeBoit Oypce u ux
NOCTYIUIEHUE B iepUpeprudeckue TMMQPOUIHbIE OPTaHbl IPOUCXOAUT B MOCIETHUE
3-7 cyt uHkyOauuu 3MOpuoHOB. [Ipu 3TOM Murpauus T-KiaeTok coxpaHseTcsi Ha
HU3KOM YPOBHE JI0 BBIBOJA YTAT M MOCJIE€ HEr0 B T€YEHUE 5-7 CyT. 3aTeM ypOBEHb
T- knerox noseimaercs. OkoHYaTeabHOE OQOpMIIEHHE (CO3PEBAHME) MMMYHHOM
cucteMsl 1pu Hanuuuu T, B- kieTok u MakpodaroB B HEOOXOAUMBIX KOJTUYECTBAX
¥ OTHOIICHUSIX MPOUCXOIUT B TIOCTAMOPHUOHATBHBIN epros-7/-10 cyT u cTapie.

VY B3pOoCHBIX YTOK HET YETKO BBIPAXKEHHBIX WIM O()OPMIEHHBIX
IUM(}ATUYECKHUX Y3JI0B U COCY/IOB, KAK Y MIIEKOITUTAIOIINX; BEPOSITHO, 3TO OJUH U3
(akTOpOB, CIOCOOCTBYIOLIUX TOMY, YTO aJJIEPTUYECKas peaklus BbIpakeHa clia-
oee. JIumparnueckue opranbl yCIOBHO MOAPA3/CIECHbl Ha IEPBUYHBIE (LIEHTPAJIb-
HbI€), BTOpUYHbIE M nepudepudeckue. K NepBUUHBIM OpraHaMm CHCTEMBI
OTHOCSIT: AMOPUOHAJBHBIA JKEITOYHBIM MEIIOK, KOCTHBI MO3I, TUMYC H
(babpuirieBy CyMKY; K BTOPUYHBIM — CEJIE3€HKY, JTUM(OUIHBIE Y3€IKU CIEMbIX
OTPOCTKOB, TapAepoBy (ClIe3HYI0) Kemne3y, dhapuHTalIbHbIE CKOIUICHUS JTUMQOu/I-
HBIX 3JIEMEHTOB B IMOJCIM3UCTON O0OJOYKE ABIXATEIbHOIO MyTH U JUM(OUIHbIE
oOpa3oBaHus kuieyHuka. Kpome toro, numdounansie 00pa3oBaHus COnepkKarcs B
CJIE3HOM IIPOTOKE M IIPOTOKAX JIATEPAIIbHBIX HOCOBBIX Xkeye3. OHU NpeaCTaBICHBI B
BUJI€ LEHTPOB CKOIUICHHSI CPEIHUX U OONIBIIKX JTUM(OLUUTOB OKPYIJION (HOPMBI
WIIN muddy3Hoit HGUABTpaUUKU TKaHeW MaibiMu JuM@ounutamu. [TomobHOe
pacrnonoxeHne JUM(OIUTOB OOHAPYXKEHO B TOACIHU3UCTOM CJO€ CTEHKHU
NUIIEBAPUTENIBHOTO  TpakTa, B  MEHbBIIEM  KOJIWYECTBE — B  IICUEHH,
KOKE, JIETKUX, MOKEITyA0YHOM JKene3e, APYTuX opraHax U TKaHsX.

OcHOBHbIE Opranbl JUMQPOUIHON CHCTEMBI: IKEJITOYHBIA MEHIOK —
W3HAYaIbHBIA U OCHOBHOM KPOBETBOPHBIM OpraH 3MOpHOHA, >KEITOYHAs Macca
KOTOPOTO CIIY’KUT CTPYKTYPHBIM W 3HEpreTuueckum Mmarepuanom. OOpa3oBaHue
cepila M COCYIOB MPOUCXOAUT Ha 2-3 CyT HMHKyOalnuu 3MOpHUOHA. YYacTKamMu
KPOBETBOPEHMsI BHAuaje CIy)KaT CKOIUIEHUS ME3€HXUMbl B IEPBUYHOMN
aopTe, 3a4aTKu Celle3¢HKH, TUMyca, nedueHu u Oypcbl Dabpuimyca, 3ateM — B

koctHOM Mosre. K 10 -13 cyr uHKyOamuu B cocygax OO0O0JIOUEK IUPKYIUPYIOT
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JIEHKOLIMTHI, B OCHOBHOM I'paHyJIOUUThl. MOHOLUTEI nosBisitoTes nocie 14-20 cyr
pa3BuTHs SMOPUOHOB. [IporCcXOAUT MHTEHCUBHOE (PYHKIIMOHUPOBAHUE KOCTHOTO
MO3ra — UCTOYHUKA CTBOJIOBBIX KJIETOK M JPYTHMX KOMIOHEHTOB KpoBHU. CTBOJIIOBBIE
KJIETKH ITOCTYNA0T B TUMYC.

Tumyc (BWJIOYKOBasi ’keje3a) — LEHTPaJbHBIM JUMQOUIHBIA  Opra,
OTBETCTBEHHBI 3a KJIETOYHBII HMMMYHHUTET. 34E€Ch CO3PEBAIOT W HAXOIATCA
T-nmumonuThI, KOTOPBIE BBIPAOATHIBAIOTCS U3 CTBOJIOBBIX KJIETOK. MakcumanbHOE
pa3BUTHE TUMYCaA 3aBEpIIAETCA Y UBILUIAT K 3-4 Mec, y yTok — 3,5-5 Mec, 3aTreM OH
nocreneHHo arpodupyercs. B Tumyce 10 2,5 — MECSYHOTO BO3pacTa HE BBISBIISIIOT
B-num@ountel, 3aTeM B HEM HaXOASAT TUMOLMTHI FeTEpOreHHON nomyasiuuu — T u
B - kieTky, OTBETCTBEHHBIE 32 UMMYHOJIOTHYECKUN OTBET. T- MUMQOIUTHI ydyacT-
BYIOT B pa3pyLIEHUU CTPYKTYp U (hepMEHTATUBHON 00pabOTKE aHTUTEHA.

dabpunueBa Oypca (CymMKa) pacrojio)keHa Ha JOpCajJbHOM MOBEPXHOCTHU
KJIOAKH, 3TO CJENOW CKJIAQ4aTblil JUBEPTUKYN NOpsSIMOM KUIIKU. Jlumdouansie
(GOJUTMKYIIBI PaCIONOKEHBI B LIEHTPAJIbHOM MO3TOBOM CJIO€ BOJM3M BHYTpPEHHEH
NOBEPXHOCTU CyMKH. Bypca k 4-5 — MecsyHOMY BO3pacTy MOCTENEHHO YMEHbIIAET
CBOM (D)YHKIIMU U MOXKET MCUYE3HYTh B Ha4alie BTOPOIO ro/ia )KU3HU YTOK. OCHOBHAs
byHkius Oypchl — KOHTPOJIb co3peBaHus B-nmumdoruToB, ¢GopMupoBaHUs
IYMOPAJIBHOTO HMMMYHHUTETa W CIHOCOOHOCTHM CHHTE3UMpOBaTh aHTuTena. Ilpu
BBEJICHUM AaHTHUIeHa (Hampumep,: MHUKOpPHA, TepHecBHPYcOB, OakTepuid U T.1.)
T-xnerkun ThMyca M Makpodaru cene3€HKH pa3pymaloT U (HEepMEHTUPYIOT
ero, «mnepenarT» nHpopmaiuio 00 3ToM  B-kieTkaMm, KOTOpble CTUMYIUPYIOTCS U
muddepeHIUpyOTCS B MIa3MaTHYECKUE KIETKU — TMPOAYIEHTHI CHeU(pUIECKIX
AHTUBUPYCHBIX WY aHTUOAKTEPUATHHBIX AaHTHUTEIL.

Cene3énka. I'panynonuTono’3 y BojoOIUIaBaroNux HauuHaeTcs 10-11 —
CYTOYHOTO BO3pacTa, a dPUTPOIod3 — ¢ 15 — cyTouHoro Bo3pacta IMOPUOHOB. Y
NTULIBI CeJIe3€HKA JTOCTUraeT MakcuManbHOTO pasmepa k 120-130 — cyrouHomy
BO3PACTY. Cenesénka BBITIOJTHSIET TpHU byHKIUY: MIPOU3BOJICTBO

Makpodaros, YYaCTBYIOLUX B ¢aromurose, IJIaBHBIM o0Opazom
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SPUTPOLIUTOB; MOIJIOUICHINE aHTUTEHOB U 00pa3oBaHUE aHTHUTEN; U JIuMdomnos3. B
cene3eHke npucytcTBytor T - u B - numdonutsl.

["apnepoBa (cre3Has) xKenesa COJICPIKUT m1a3MaTH4eCKUe
KJICTKH, TOMYJSAIUI0 KOTOPHIX KOHTponupyeT (abpurnmeBa Oypca. JKemesza
NPUYACTHA K Pa3BUTUI0O UMMYHHUTETa MPOTHUB OaKTEpUil MpH CYyOKIMHUYECKOM
TEUEeHUU MHPEKINHU, HAIPUMED, KOIrOaKTepro3a.

[lepudepruueckue nuMGOUAHBIE TKAaHH  PACHOJOKEHBI B  OpraHax
MUIIEBAPUTEIILHON U JIbIXaTeIbHOM CUCTEM, B 000JIOUKaX BUCIIEPATIBLHBIX OPraHOB
B BUJie TU(DPy3HOTO PaCIONoKEHUs TUM(POIMTOB TUMYCa, KOCTHOTO MO3ra u Oyp-
cel. Hanpumep, numdouniabie GouIMKYIIbl B TOHKOM OT/IEJIe KUIIIEYHUKA PaCIIOio-
KEHBI B cpefHeM 1o 3-4 Ha cm2. Kcraru, B kuieqyHuKe Kyp TuM(OIIUTOB coaep-
KUTCS B TPU pa3a OOJbIlIe, YEM B KPOBU, U OHU CBA3AHBI C KJIETOYHBIM ((aromuro-
30M) M TyMOpajJbHbIM (AKTUBHOCTHIO HMMYHODIOOYJIMHA A) HMMYHHUTETOM.
Hanpumep, y upimist B nepudepudeckoid kpou T- mumponutos okono 70%, a B -
mumporuToB — okoso 30%. B Oypce k 10 — HeenpHOMY BO3pacTy KOJU4ecTBO B -
KJIeToK yBennuuBaetcs 10 70%, B cene3énke ux npumepHo 40-60%, a T- mumdo-
mutoB — 20-30%. Crnemyer OTMETHUTh, YTO MMMYHHBIH OTBET OpraHWU3Ma ITTHIIBI
HAUMHAETCS C TMPEACTABIICHUS] aHTUTEHA Ha MOBEPXHOCTU Makpodara Wiu JCH]-
PUTHBIX KJIETOK, akTUBUpYromux T- mumdouutsl. [Iporecc KI€TOYHOTO UMMYHHU-
TETa CJIOKEH M 3aKJI0YAeTCs B aKTUBU3ALMU KJIETOYHBIX B3aUMOJICHCTBUI MHOTHX
KOMITOHEHTOB, B TOM YHCJIE CIENU(PHUIECKUX PEIEeNTOPOB JUM(OIUTOB, TIIABHOTO
KOMILJIEKCA TMCTOCOBMECTUMOCTH, ACHAPUPYIOMUX JTUMGPOGDOIIITUKYI B yrpoXKae-
moit 30He, T — u B- xierok, mepexomsammx u3 ¢azsl Go B G1, muMpOKUHOB U

MOHOKHHOB- TPaHCMHTTCPOB.

3. IIpoTHBOBHUPYCHBI NIMMYHHUTET IPH BUPYCHOM I'enaTuTe yTiT Thna 1
B opranusme nepeOosieBIIMX BUPYCHBIM Te€NaTUTOM yTAT Tuna 1,
OKCHEPUMEHTAIbHO  WMH(QUUMPOBAHHBIX  BHUPYCOM  TIemarura, a  Takke
BaKL{HUPOBAHHBIX ATTEHYMPOBAaHHBIMH M MHAKTUBUPOBAHHBIMU BAKLIMHAMH YTAT

H YTOK Bblpa6aTBIBaIOTC$I KOMIIJICMCHTCBA3BIBAIOITUEC, BHPYCHefITpaJIHSYIOIHPIe u
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NPEUUNUTUPYIOLINE aHTUTENa, KOTOpble Hapsay C JApyruMu ¢akTopaMu
IPOTUBOBUPYCHOTO UIMMYHUTETA, 00ECIEUNBAIOT YCTOWUYMBOCTD NTULIBI K OOJIE3HU.
VY IpUBUTHIX BUPYCBAKLMHOM YTAT (YTOK) COEPKAHUE HEUTPAIN3YIOIINX aHTUTEI
B CBIBOPDOTKE KpOBHU YK€ uepe3 2 Hemeiau JAocTuraer tutpa 6-8 log ¢
IIPOAOJDKUTENIBHOCTBIO Y YTOK 7 — 9 MecsAleB W TPaHCOBAPHAJIBHO AHTHUTENA
nepealoTcsl yTsITaM Yepe3 JKENTOK Sull, obOecredynBas HEBOCIPHUUMYUBOCTD
MOJIOJTHSIKA NTHUIIBI K 3aPAXKEHUIO STM300TUYECKUM BUPYCOM.

OKCHEpUMEHTAIBHO TO0Ka3aHa NPOTEKTHBHAs pOJIb ITPOTUBOBHPYCHOIO
uHTeppepona npu BI'Y-1, xoropeiit unayuupyerca yepe3 24 — 96 u Ha BBelneHUE
aTTEeHyMPOBAHHOIO BUpYyCa WM BAKIUHBI JIIOOOT0 THUIA B BBICOKUX KOHIICHTpAIU-
X, CHOCOOHOI'O 3allMTUTh YTEHKA OT 3apakeHus 10 (POpMUPOBAHUS KIETOYHOTO U

T'yMOPaJIbBHOTO HIMMYHUTETA.

4. BakuuHanus rpyu BUPYCHOM T€NaTUTE TUNA | ¥ TUIBI BAKIIUH
B xomrutekce MEpONIpUATHNA 110 TPEAYIIPEKACHUIO U JTUKBUAALIMN BUPYCHOTO
remaruTa yTAT TUMa 1 BakHas pOJIb OTBEACHA BaKIMHONpPOQHUIaKTUKEe. B
YTKOBOJYECKMX  XO34MCTBaX I BakUWHALUMM NPUMEHSIOT BaKUWHY U3
aTTEeHYHPOBAHHOIO IITaMMa BUpyca remarura Tumna 1 comtacHo MHCTpyKIuu 1o
npuMeHeHuto. B mocnenHue ronmbl pa3zpaboTaHa WHAKTUBHPOBAHHAS BaKI[MHA

AMYJIBIUPOBAaHHAS U COPOMPOBAHHAS.

4.1. ATTeHynpoBaHHas1 BUPYCBAKLIMHA

Bakuyna nporuB BupycHoro remarura yraT u3 mramma BI'HKH-K
IMOpHOHANbHAs TMPUMEHSIETCS Il UMMYHHU3allMd YTAT CYTOYHOIO BO3pacTa |
POIIUTENBCKOTO CTa/la YTOK B CTAlMOHAPHO HEOIAronoayyHbIX X035HUCTBax cormiac-
HO yTBEPKJIeHHOM NHCTPYKIMHU IO TPUMEHEHUIO.

4.2. lnakTBUpOBaHHAsl BAKLIMHA

TexHonOorus WM3roTOBJICHUS WHAKTUBHPOBAHHOW BaKIMHBI mpoTtuB BIY-1

BKJIIOYAET CJIEYIOIINE ITAIIbI:

- 1'[0,[[601) IMPONU3BOACTBCHHOIO ITaMMa BUPYCa rerraruTa TUIla 1,
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- ONITUMAJIbHBIE YCIOBHS KyJIbTUBUPOBAaHUS BUPYCa;
- BBIOOp MHAKTHUBAHTA U OTpabOTKa METOJa MHAKTUBALIMU BUPYCA;
- pa3zpa0oTKa KOMIIOHEHTHOTO COCTaBa BaKIIMHBI;
- KOHTPOJIb (PU3NYECKUX U UMMYHOOMOJIOTUYECKUX CBOMCTB BaKILIMHBI,
- U3y4YEHUE aHTUTCHHBIX 1 IMMYHOT€HHBIX CBOMCTB BaKLIUHBI.

B BerepuHapHOW NPAKTUKE NTULEBOAYECKOM OTPACIM  IPUMEHSIOT
COpOMPOBAHHYIO U SMYJABIMPOBAHHYIO (DOPMBI HHAKTUBUPOBAHHOW BaKIIUHBI.

CopOupoBaHHasi THAKTUBUPOBAaHHAs BaKIMHA BKJIIOYAE€T MHAKTUBUPOBAHHBIHI
BMPYCHBIM aHTUTE€H C aKTHBHOCTBIO 6,5-7,0 lg DJIMso/ cm® u 0,3% ruapookucu
AIIFOMUHUSL.

B COCTaB AMYJIBIUPOBAHHOM WHAKTHBUPOBAaHHOMN BaKIIHBI
BXOJSIT: ”THAKTUBUPOBAHHBIN BUPYCHBIN aHTUIEH C aKTUBHOCTHIO 6,5 - 7,0 1g DJ1 /150
/em® u macasHbIi anbioanT Montanidae ISA 70 B cootrommenuu 30:70.

MHaKTUBUPOBAHHON BAaKIIMHOM UMMYHH3UPYIOT YTOK POAUTEIBCKOTO CTa1a 3a
20-30 cyTOK 110 TUITAaHUPYEMOH SHLEKIIAIKH OJHOKPATHO MOAKOKHO B 03¢ 0,6 cm3,
Opna 1032 BaKIIUHBI CONEPKUT MUHUMYM 5,7 1g DJ1]I50 THAKTUBUPOBAHHOTO BUPY-
ca remnaruta. IIpennmaraemass BakIMHA BBI3BIBAET HMMYHOOMOJOTHYECKYIO
NEPECTPONKY Yy YTOK, HUHAYLUUPYS BbIpaOOTKY CHEUU(UUECKUX aHTUTENl K
renaroBUPyCy B BBICOKMX THUTpPAX, MEPEAAIOUIMXCS TPaHCOBAPUAIbHO C
MHKYOAIIMOHHBIM ~ SIMIIOM  BBIBOJMBIIUMCS yTATaM. JKeNTOYHBI WMMYHUTET
o0ecreunBaeT 3alliuTy MOJOAHSIKAa YTOK B BOCIPUMMYMBOM BO3pAcTe B TEUCHHE

PENpPOAYKTUBHOTO MEPUOJIA.

5. CxeMbl BakIIMHAIIUY TTPOTUB BUPYCHOTO TenaTuTa yTaT Thuna 1
Bo3MokHBIE CXEMBbI BaKIMHAIIMM C MCIOJIL30BAHUEM AaTTEHYHMPOBAHHOMN
BUPYCBAKIIMHBI M WHAKTUBUPOBAHHOTO TIpermapara B XO3AWCTBAX C Pa3IAYHOU
AMU300TUYECKON CUTYaIUEH:
a) xo3sicTBa (cTaza) OJIarornoy4yHble MO TernaToBUPYCHOM MHQEKIUU YTIT:

CX€Ma — MHAKTHBUPOBAHHBIM BAKLMHHBIM IpENapar Ha POAUTEIBCKOM CTale 3a
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MeCsII] 10 Hadajia KaXJoro PernpoAyKTHBHOTO Mepuoaa corinacHo MHCTpyKiuu 1mo
IPUMEHCHUIO;

0) xo3siicTBa (CTaga) C OCTPOM BCIBIIIKON MelaToOBUPYCHOM MH(MEKIIUEH YTAT:
cXeMa — aTTeHyUPOBaHHAs BUPYCBAKIIMHA HA YTATAaX CYTOYHOTO BO3PAcTa COTIIACHO
WHCTpYKIIMM TO TpUMEHEHHWIo. VHaKTHBUpPOBAaHHBIA BaKIMHHBIA Mpemapar Ha
POIUTENHCKOM CTajIe coriacHO MHCTpyKIIMK 10 IPUMEHEHHIO;

B) XO3SMCTBa (CTaja) CTAIlMOHAPHO HEOIArOMONydYHBIE TIO TeNaTOBHPYCHOU
WH(DEKIUU; CXeMa — WHAKTUBUPOBAHHBIN BaKIIMHHBINA Mpernapar Ha POJUTEIHCKOM
CTazie 3a MEcCsAIl 10 Havajla KaXIOTO PEempOAyKTHBHOTO Tepuoja (SHIIEeKIaIKN)
cornacHo MHCTpyKIMK M0 PUMEHEHHUIO.

Yenex 1mo npenynpeskIeHUI0 U 03J0POBICHUIO XO3SMCTB OT TrenaroBUPYCHOM
WHQEKIMU yTAT 3aBHUCUT OT CBOCBPEMEHHOW OpPTaHM3AIlMU 300BETEPHUHAPHBIX
MEPOTIPUATUNA U KaU€CTBEHHOTO MPOBEJCHUS BAKIIMHOMPOMUIAKTUKN U KOHTPOJIS

34 HUMHU.
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«YTBEPXIIAIO»
Hupextop BHUBUII,

JIOKTOp OMOJJOrMYeCKHX HayK

K.A. Hapneun

o LD eehora 2020,

CrpaBka

0 BHEJIPEHWH pe3yJbTaTOB JUCCEPTALIHOHHOM paboThl B y4eGHBIH MpoLece

Pe3ynbTaThl  Hay4HO-MCCIIEIOBATENbCKOM  paboThl  acnupaHTa  OTAena
supyconoruu u OBII um. akanemuka Koposuna P.H. Bcepoccuiickuii Hay4HO—
HCCIIEIOBATENBCKAN  BETEPUHAPHBIA MHCTUTYT [THIEBOACTBa» -  (Quiman
®enepalbHOTO  TOCYAAapCTBEHHOr0  OFO/DKETHOrO  HAay4HOIO  yYpEeXACHHS
MepepanbHblii HaydHBIH IEeHTp Poccuiickod akaneMuu Hayk «Bcepoccuiickuii
HAY4HO-UCCIIE/I0BATENbCKUM M TEXHONOTHIeCK i HHCTUTYT nrrueBoncTsay (PHIL
«BHUTUIl» PAH) TpybOuusina Muxauna MuxaiioBi4a Ha  TeMy:
«MMMmyHOOHONOTHYECKHE CBOMCTBA WHAKTUBMPOBAHHOW 3MYJIbIHPOBaHHOM
BaKLMHBI IPOTHB BUPYCHOTO renaTuTa yTAT THIa I» mo cnemuansrocty 06.02.02
— BeTepHHapHas MHUKPOOHONIOTHS, BHPYCOJIOTHs, 3MH300TOJIOTHsA, MHMKOJIOTHS C
MUKOTOKCHKOIIOTHEH ¥ KIMMYHOJIOTHs BHEIPEHHI B y4eOHBIH mpoLecc.

Marepuansl Hay4HbIX HCCIEIOBaHMH HCIONB3YIOTCS I TNPOBEICHHS
1a6opaTOPHBIX U MPAKTHYECKHMX 3aHSATHM C aCIMPAHTaMH OYHOrO OOyYeHHUs M JUIA
YTeHHs JIeKIMH Ha Kypcax [OBBIIEHHS KBAIM(HKAlMKM BETEPHHAPHBIX

CrieuaJiuCToOB, pa60Taloumx B oOyactu MPOMBILIJIEHHOI'O NITHIIEBO/ICTBA.

3aM. IMpeKTOpa HHCTUTYTa IO Hay4yHOH pabore,

JIOKTOp BETEpUHAPHBIX HAYK ¢ C 2z - 0.K. Cyx0oBOIBbCKHMH

C



