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1. BBEJIEHUE

AKTyaJbHOCTH TeMbl [IpoGnema wH(pekImoHHONW OypcanbHOW O00Je3HH
(bb), unu 6one3nu ['am60po, B TeueHHWE MOCIEAHUX UYETHIPEX ECATHICTHI
COXpAHSET CBOK aKTyallbHOCTh. Bupyc Mbb mmpoko pacnpocTtpaHeH B Mupe u
MPEACTABIACT Il MPOMBIIUJIEHHOTO NTULEBOJACTBA OOJBIIYIO MOTCHIMAIBHYIO
OMaCHOCTh, KOTOpasg BO3PACTAECT B CBSI3U C POCTOM MEXIYHAPOIHBIX SKCIOPTHO-
UMIIOPTHBIX ~ omepanuii B cdepe NTUIEBOACTBA (TOPTOBIA  MBITLISATAMHA
BBICOKOTIPOAYKTUBHBIX POJAUTEIBCKUX JIMHUW, MSACOM OpOWIEPOB, KOpMaMH,
KOPMOBBIMH Ao0OaBkamu 1 T.1.) [29]. Tlpu sTOM CcTpaHBI-UMTIOPTEPHI MOTYT OBITH
HeOnarononyunbiMu o UBB. 310 Kkacaetcs kak passuBarouiuxcs ctpad [80; 83;
107; 108], Tak u ctpan oOuiero peinka. Hanpumep, onyonukoBanusie B 2016 r.
WCCIIeIOBAHMSI, IPOBeIcHHbIC HA Tepputopuu Kanaxel (mpounims CackadueBaH) B
nepuoa 2007 — 2011 r.r., mokasamm, 4to B 43% oOcnenoBaHHBIX nTHIChEPM
LHMPKYJIUPOBAIIM HE BaKIMHHbIE mTaMMbl BUpyca UBbB, uTo ciyxuno npuuuHoH
MOBBIMMIEHHONW CMEPTHOCTH W CHHXEHHUS Kod(puImenTa KOHBEPCHH KOpMa.
COBOKYyMHBIE MOTEPU COCTABWIM 3HAUUTEIbHBIA O0BEM  HEIOMOJYYEHHOU
npoaykiuu [53].

3abonesanue ntuil Ubb KIMHWYECKH MPOABIACTCS AUapeeH, TeTaIbHOCTHIO,
XapaKTepu3yeTcs mopakenneMm (GpaOpUIMEeBON CYMKH, MOYEK, BHY TPUMBITIICUHBIMHA
remopparuami [12]. ¥ nTui-pekoHBaJIECIIEHTOB MPUCYTCTBYIOT UMMYHOTIATOJIOT MU
[20]. TlepeuuncieHHbIE ABJICHUS COCTABJISAIOT COBOKYITHBIA SKOHOMHUYECKUI yiiepO.

BaxHO MOMUYEPKHYTh, UTO IUPKYJIUPYIOIIUE B E€CTECTBEHHBIX YCIOBHUAX,
mrammbl Bupyca MBb (B Tom urciie  BakiimHHBIC) SBOTIONAOHUPYIOT, 1 HEKOTOPHIE
BUPYCHBIE IOMYJISIIUN CTAHOBATCS BHICOKOBUPYJEHTHbIMU [7; 50; 107].

Bricokas BeposTHOCTH pucka Bo3HUKHOBeHUsA MBb Tpebyer obs3arenpHoM
cneruprueckoi MpouIaKTHKNA JaHHOW OO0JIC3HH TPAKTUUECKH BO BCeM Mupe [4;
12, 61]. B oTOii CBSI3M COBEPIICHCTBOBAHHE TIPeHapaToB cHenuduaeckon

npodunaktuku UBb mpencrapnsercs akTyalbHBIM.
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Crenenp pa3paboTaHHoOCTH mpodJeMbl. J[J19 co3/1aHUsA  aKTHBHOTO
ummyHuTeTa K Bupycy bb y MoniofHAKka UCMOMB3YIOT KUBBIE BUPYCBAKIUHBI, Y
KOTOPbIX UMMYHOT€HHBIM KOMIIOHEHTOM ABJISIFOTCA MPUPOAHO-OCIA0ICHHBIE WU
HUCKYCCTBEHHO aTTCHYWPOBAHHBIC MITAMMBI YKa3aHHOTO BO30YIUTENS (BaKIMHHBIC
mTamMmbl). M3BecTHO, uTO Hamboliee BaKHBIMH (PEHOTUITMUECKUMH TPHU3HAKAMHA
BAaKIMHHBIX IITaMMOB BUpyca UBb SABIAOTCA: MHBA3UBHOCTh, PEAKTOT€HHOCTh U
MMMyHOTeHHOCTD [94, 95, 97; 113; 120].

Kaxk mpasuno, penoTunnyeckre Mpu3HaKH U3BECTHBIX BAKITMHHBIX IIITAMMOB
CBA3aHbI, T.c. 0OJiee WHBA3UBHbIA ITaMM Oyaer Oojiee PEAKTOTEHHbIM U
MMMYHOT€HHBIM. Ha 3TOM OCHOBaHWHM BakMHHBIC BapuaHThl BUpyca bb mpunsaTo
paznmuuate [4; 95; 99; 110; 112; 114] xak «MArKue», «MIPOMEXYTOUHBIE» H
«ropsiuMe», B 3aBUCUMOCTH OT WX BO3pacTarolied CHOCOOHOCTH MPEO0JieBaTh
TPaHCOBAPHUAJIbHBIT HMMMYHHUTET (OBITh YCTOWUMBBIMH K HEHTPAIH3YIOMEMY
JNEHCTBUIO  MHPKYJIUPYIOMAX  MATEPUHCKAX  AHTUTEN) W TOBPEXKIATh
mumdorutapabie  poukyasl TkaHu Oypcwel [76; 78; 104], urto BBI3BIBAET
UCTOLICHHE JUM(OIMTAPHBIX 3aMacoB (BOZHUKHOBEHME WMMYyHoJedUIIMTa) W
BO3pacTaHUE BEPOSITHOCTH PA3BUTHSI ONMMOPTYHUCTHUYECKUX MHpekmit [20; 51].

OnHako clieyeT OTMETUTh, YTO CBSA3b NMEPEUMCIICHHBIX MPU3HAKOB HOCUT B
OOJbIIEH CTENEHW CTAaTUCTUYECKUH XapakTep W HE  SABJIAETCS  CTPOro
dbyaknuonansHoOM [46]. Kpome »TOoTO, BO3ACHCTBHE BAaKIIMHHOTO BHpyca Ha
MaKpPOOPTraHU3M SIBJISETCA 10303aBUCUMBIM [12; 114].

CoBpeMeHHBI YpOBEHb BETCPUHAPHOW BHUPYCOJIOTHM TIO3BOJSET JaTh
Pa3BEPHYTYIO XapaKTEPUCTUKY BakKIMHHOro Imrtamma Bupyca HMbb B BuHIe
KOJIMYECTBEHHBIX MoKa3aTeneH, XapPaKTEePU3YIOIIUX COOTBETCTBYIOLLHE
(heHOTUTTMYECKUE TTPU3HAKH.

NHBa3MBHOCTh IITaMMa MOKET ObITh BBIPAXKEHA B BHUJEC HAUOOJIbIICH
(KpUTHUECKOW) KOHIICHTPAIMA MATCPUHCKUX aHTUTEN, MPHA KOTOPOW BHPYC
croco0OeH pa3BUBATHCS B MakpoopraHu3Mme (moporoBeid Tutp). Hampumep, mis
mrtamMma «bl'» mokazaHno [12], 4To COOTHOIIEHUE MEXK Y OLIEHKAMU HATTPSKEHHOCTH

TPaHCOBAPHUAJIbHOI'O MMMYHHUTCTA KU SHAYCHUCM THUTPA MIOCTBAKITWHAJIIBHBIX aHTHTC]I



JEMOHCTPUPYET SIBHYIO OTPHULATENIBHYIO CBA3b. lIpociexuBaeTca BepOsTHas
MOpOroBasg KOHIUEHTPALUS TNPEALICCTBYIOMIUX AHTUTEN, KOTOPYK CHOCOOEH
MPEOA0JIETh BAKIIMHHBIA BUPYC.

[IpeacrasnsieTcs, 4To I KOHKPETHOW BUPYCBAKIWHBI, Ha (OHE pacmana
TPAHCOBAPUAJIbHBIX AHTUTEN, HEOOXOJUMO YCTAHOBJICHUE BEJIMUMHBI MTOPOTOBOIO
TUTPA, YTO TO3BOJUT OMNPEACIUTh BO3PACT UBIIUIAT, MPH KOTOPOM CJEAYET
MPOBOJNTH BaKIMHALIMIO [66; 67; 77; 81]. BaxkHO OTMETHUTH, YTO CBOCBPEMEHHOE
BHEIPECHHE B OpPraHW3M MTHUIBl BAaKIMHHOTO BUpYyCa MNPENATCTBYET PA3BUTHUIO
MOJICBOTO IlITAaMMa BO30YAMUTENS JO BKJIFOYEHWA MMMYHHOW pPEAaKIUU B CBS3U C
KOHKYPEHIIMEHN 32 KJIETOUHbIEC PELETNITOPHI B TKAHAX OpraHoB-muiiieHei [104].

Hanbonee HameKHbIM MOKA3aTeIEM PEAKTOTCHHOCTH BAKIIMHHOTO BHUpYyca
ABJIACTCS OIEHKA METPUK Oypchl Wim OypcajabHOTO WHIEKCA (OTHOIICHUE MAacChl
opraHa kK Macce teja ntuithl) [59]. [l MmaoTHX BakiuHHBIX mtaMMoB UBD n3yueno
MoBpeXKAaroIee aeicTeue GpommukyasapHoi Tkanu Oypcenl [14; 35; 46; 78; 82; 120].
[IpensioxkeH OTHOCUTENBHBIA KOA(DPHUITMEHT, KOTOPHIA TMO3BOJISET COOTHECTH
MOBPEXKAAIOIIYI0 CHOCOOHOCTh BAKIIMHHOTO BUPYCAa M BbICOKOBUPYJIEHTHOIO
BO3OyauTens [32].

JIJist XapakTepUCTUKA UMMYHOT€HHOCTH IITaMMa MOXKET ObITh UCIOIb30BaH
KPUTUUYECKUNA TUTP MOCTBAKIMHAIBHBIX HUPKYJIUPYIOIIUX AHTUTEI, NPU KOTOPOM
BEPOSITHOCTh PA3BUTHSA HMH(PEKIIMOHHOTO TMPOIecca B OPraHU3ME MUHUMAajIbHA
(MPOTEKTUBHBIN TUTP). B 3TOM ciydae oreHKolW MMMYHOTEHHOCTH mTaMMa OyeT
pE3yNIbTaT  COTOCTABIICHHWS]  BEJWYMH  TMPOTEKTUBHOTO W (PaKTHUECKOTO
MOCTBAKIMHAJIBHOTO TUTPOB. OnyOJIMKOBAaHHBIC JAHHBIE O COOTHOIIEHUU
BEJTUUMHBI TTOCTBAKITUHAIIBHOTO THUTPA aHTUTEN W NpOoTeKTHBHOTO 3dexrta [12]
OJIHO3HAYHO YKa3bIBAIOT HA OOBEKTUBHOE MPUCYTCTBUE HEKOH HEOOXOAMMOMH
HaMpPs)KEHHOCTH MPUOOPETEHHOT0 UMMYHUTETA. COOTHOILICHUE MEKY BETUUUHON
MOCTBAKIIMHAJIGHOTO TUTPA aHTUTEN W MPOTEKTUBHBIM 3((HEKTOM BAKIIWH MPOTHB
UBb Obiio BBIpakeHO B BHUAE MOJenu CBaA3ud [35], corimacHO KOTOpoH Juis
JTMATHOCTHYECKOTO Habopa «Zoetisy 3HadeHue cpemHero turpa 1gT=3,394 (wmm

T=2477) cooTBeTCTBYET 3AIIUIIEHHOCTH 95% BAaKIIMHUPOBAHHBIX MTHII.



Paccmotpum  pan mpumepoB. UM3BecTHbl BuUpycBakiuuHbl npotuB Kbb
koMmmanuu «Zoetisy [14] u3 «cpeaneroy («intermediumy) mramma «Lukert» nmm u3
«ropstuero»  mramma  «V877». IlepedyuciaeHHble IITaMMbl HCHOJB3YIOT B
OMPEICSICHHBIX MPUBUBHBIX /103aX. B MHCTPYKIMKM MO MPUMEHEHHUIO YKA3aHO, U4TO
nepes; UCMOJIb30BAHUEM TOTO WJIM MHOTO Mpernapara TpeOyeTca TOUHas OLCHKA
AMU300TOJIOTUYECKON CUTyallud B  XO34HCTBE, OJHAKO COOTBETCTBYIOIIWE
KOJIMYECTBEHHBIC MOKA3ATENIN HE IPUBEICHBI.

J1Jist BUpYCBaKIIMHBI HA OCHOBE ITaMMa «V877» onpenesieH moporoBblii TUTP
marepuHckux anatuten (1:1100, B quarnoctuueckom Habope «IDEXX»). Onnako,
BEJIMYMHA TMOCTBAKIMHAJIBHOIO THUTpPA Uil CPAaBHCHUS € MPOTEKTHUBHBIM
MOKa3aTesaeM He yka3aHa [67].

B “HCTpYKUMAX MO UCMOIB30BAHUIO BUPYCBAKUKH NpoTuB Mbb kommanuu
«Seva Sante Animale», ®pannus [24] ecTh yka3aHue Ha HEOOXOIUMOCTh ydeTa
HaMpPs>)KCHHOCTH TPAHCOBAPUAJILHOTO HMMMYHUTETA NTHUIl TEPe] BaKIMHAIUEH,
OJIHAKO KOHKPETHBIX KOJIMUECTBEHHBIX MOKA3aTeNIeH HE JaHO.

B wunctpykumu k BupycBakuuHe «HobOunuc [N'amGopo D78» kommaHuu
«Intervet International B.V., Netherlands [14], yka3an TuTp TpaHCOBapuaIbHBIX
AHTUTEJ, TPU KOTOPOM MOXKET ObITh TMPUMEHEHA BaKIMHA, OJHAKO JPYTUX
HEOOXOUMBIX KOJTMYECTBCHHBIX MTOKA3aTEIEH HE MPEICTABIICHO.

B oTHOmMEHnY omeHKH moBpexkaaroiiero aeicteus supyca Ubb (B Tom uuncie
BaKIIMHHBIX IITAMMOB) CJEAYEeT OTMETUTh, UYTO B TOMABJIAIONIEM YHCIIE
My OJIMKALIAN, T/I€ UCIOJIb30BAHbBI OLICHKU CTENIEHU Pa3pyLIECHUA TKaHU OYpChI B BUJIE
«OypCcayibHOTO MHJIEKCa» WK «OypcalibHOTO oTHOIeHU » [14; 46; 78; 82; 120] Het
YETKWX YKa3aHUH Ha (azy BOCTIAIMTEIHHOTO Tiporiecca. OmHaKo u3BecTHO [59], uTo
npu VIBb ¢abpunmesa cymka BHadajie HaXOOWUTCS B OCTpoM (a3e BOCHAICHUS,
KOTOpas COMPOBOXKAACTCS 3HAYNTEIIHHBIM OTEKOM TKaHEH, U Aajiee HacTymaeT (paza
atpoduu. [Ipu »TOM Macca opraHa B yka3zaHHBIX (Da3ax MOXKET H3MEHATHCA B 6 pas.
JlanHOE OOCTOATENIBCTBO, OYEBHAHO, TPEeOyeT CTaHAAPTU3ALMUA METOJIUKHU

OLCHUBAaHUA.



Cywnocms  paspabomku — NOJUUWMAMMHOU  eakyunvl  npomué DI
Hcnonb3oBaHWe B KauyeCTBE WMMYHOT€HHOTO KOMIOHEHTAa CMECH BAKIIMHHBIX
IMTAMMOB M3BECTHO Ha TIPUMEPE BUPYCBAKIMH MpoTuB Oojiesan Mapeka (BM). A
umenHo, npemnapat «Rispens CVI 988 + HVT», Merial, coaepkaruii BakKiiMHHBIE
mramMmmbl «Rispens CVI-988» u «FC 126» [37], a Takxke auHEIKa MOTUIIITAMMHBIX
BUpycBakiuH mnpousojactea ®I'BY «BHUU3X» [15], unu apyrue npenapats
npotuB BM, KoTOpbi€ MPEACTaBIAIOT COOON CMECH JIBYX WJIM TPEX BAKIMHHBIX
mrammoB [11]. Cuutaercs, uto 3(HEKTUBHOCTh TAaKWX MPENapaToB OCHOBaHA Ha
CHHEPTHYECKOM BO3/ICHCTBUHM HA IMMYHHYIO CHCTEMY (DEHOTHTTMIECKH PA3THIHBIX
BUPYCHBIX  TOMOYJALIMH, KOTOPbi€  OJHOBPEMEHHO  PENPOAYLHUPYIOTCS B
Makpoopranusme [118; 98].

[Ipeanonaras BO3MOXHOCTb CHHEPru3Ma, CUMTAIM LEIECO00Pa3HBIM
UCIOIb30BaTh B KAUECTBE UMMYHOT€HHOTO KOMIOHEHTAa BUPYCBAKIMHbBI MPOTHB
BB komOunarmio mrammoB «Buratepdung 2512» u «BI».

[lIrtamm «Buntepduna 2512» OTHOCHTCS K «MHTEPMETUATBHOW» TPYIIE H
MUHUMAJIbHO TOBPEKIAET TKaHU Oypcbl [32], oaHaKko XapakTtepu3yeTcsa ciaboi
AMMYHHOW WHBA3UBHOCTHIO (BBICOKHE THTPHI TPAHCOBAPUAIBHBIX AQHTHTEI
OTPAaHWUYMBAIOT PA3BUTHE BHUPYCa), BCIEACTBHE UEro TOCTBAKIIMHAIBHBIN
UMMYHHUTET MOXKET ObITh HE AOCTAaTOYHO HanpspkeHHbIM [12]. Tlpu 3TOoM, mTtamm
«bI'» OTHOCHUTCS K «TOpPSYMM» BapyaHTaM, U CIIOCOOEH MPEOA0EBATh JOCTATOUHO
HAaMpsKCHHBbIA MaTEpUHCKUI umMMyHUTeT [12], omHako aeMoHCTpuUpyeT OoJiee
BBIPAKEHHYIO MOBPEKIAOMILYIO CIOCOOHOCTh TKaHU Oypchl [32].

[Tonaranu, 4To NOJUIITAMMHBIA UMMYHOT€HHBIN KOMITIOHEHT BUPYCBAKIIMHbBI
CMOXET COUeTaTh B c€0E€ MOJIOKUTENIbHBIE CBOMCTBA 00OOMX BapHAHTOB BUpyca. A
MMEHHO, WHBA3UBHOCTh MO OTHOIICHUID K TPAHCOBAPUAIBHOMY HUMMYHUTETY W
HU3KYIO PEaKTOT€HHOCTb.

[TpuHsn, 94TO B COCTaB CMECH YKA3aHHbBIC IITAMMBbI BOMAYT B J03aX, KOTOPbIE
obecrnieyaT MPOSABIICHUE MEPEUYUCIICHHBIX CBOMCTB. [Ipomopinio BUpyca KaKaoro
mTaMMa ONTUMU3UPOBAIM KAaK MO MapamMeTpy HWMMYHOT€HHOCTH, TaK W IO

napaMeTpy PeaKTOreHHOCTH.
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PesynpratoM  mpoBeAeHHOM — pa3pabOTKW  SBWJIACh  MOJIMIIITAMMHAas
BUpycBakinHa npotus UbBb, umeronas kommepueckoe HazBanue «I'aMOOpOMUKCY.
NMMyHOTEHHBIM KOMIIOHEHTOM JaHHOTO TMpernapara SBAAETCS CMECh IITaMMOB
«Bunrepdpmna 2512» u «bl'», koTophie B 3a1aHHOM COOTHOIIIEHWH TTOKA3bIBAIOT

MPU3HAKKA CHHEPTU3Ma U Y()PEKTUBHO WHAYIUPYIOT UMMYHHYIO PEAKITHIO TITHIIHI.

Heas u 3agaum wuccaenoBaHuii. llensio paboOTHl ABIANIOCH H3YUCHHE
MMMYHOOUOJIOTUYECKUX  CBOWCTB  MOJIMIITAMMHON  BUPYCBAKIMHBI  MPOTHUB
nH(}EKIMOHHON OypcanbHOM 0oJie3Hr HAa ocHOBe mTaMMoB «bI'» u «Bunrtepdunn

2512». B pamkax mocTaBJIeHHOH 11eJh ObIJIA ONPEACIICHBI CISAYIONINE 3a/1aUH:

- CPaBHUTH ACUCTBUEC PA3IMUHBIX UMMYHU3UPYIOMKX 103 mTaMmMoB «bl'» u
«Bunreppmnng 2512» 1O CKOPOCTH JOCTHXKEHUSA TMPOTEKTUBHOTO  YPOBHS
TYMOPAJIBHOTO WUMMYHMTeTa K Bupycy WMbb u ompemenuts ux ONTUMAIBHYIO
MPOMOPIIMIO B COCTABE MOJMIITAMMHOTO Mpenapara;

- OIIEHUTH MTPOTCKTUBHYIO (PYHKITHIO TTOCTBAKITMHAITBHOTO MMMYHHTETA TITHIT
MOCJIe MPUMEHEHHUS TOJUIITAMMHOTO MTPEnapara Mnpu UCKYCCTBEHHOM 3apaKeHUU,

- YCTAaHOBUTh KPUTHUECKYIO BEJIUUYMHY TUTPA TPAHCOBAPHUAIBHBIX AHTUTEI,
MNPy KOTOPOM MOJUINTAMMHBIA Mpenapar CIocoO0€H WHAYIUPOBATH AKTUBHYIO
(hopMy UMMYHHUTETA,;

- pazpaboTtaTh CHmoco0 KOJHMUYECTBEHHOW  OIEHKH OTHOCHUTEIIbHOM
BUPYJCHTHOCTH WTaMMOB BHpyca KMbb ¢ wHcnonb30BaHMEM MOJIOKUATEIBHOTO
KOHTPOJII W CPaBHUTh BHUPYJCHTHOCTh WH(EKIIMOHHBIX BUPYCHBIX MaTEPHUAJIOB
Pa3IMUHON MPUPOJIBI, B TOM YHUCJIE MOJUINITAMMHOIO MPENnapara U COCTABJIAIOIINX
€ro ITaMMOB;

- CPAaBHUTh UMM YHOICIPECCUBHOE ACHCTBUE MOTUIITAMMHON BUPYCBAKIIUHbI
U COCTABJIAIONINX €€ IIITAMMOB;

- OLICHUTh HW3MEHCHHE OWOJIOTMUYECKOW AaKTUBHOCTH TMOJUIITAMMHOMN

BUPYCBAKLWHBI IPH XPAHCHUHU.
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HayuyHasi HoBH3HA pe3yJIbTaTOB HCCAe0BaHMid. B mmporecce BBIMOTHEHNS
HCCIIEA0BAHUM OBIIIA MOJIYYEHBI PE3YJIbTAThl, UMEIOIINE HAYUHYIO 3HAYUMOCTD:

- moka3aH ()CHOMCEH YCHJICHHS MMMYHHOHW pEaKIMy NTHUIIBI Ha Ipernapar,
COJICPXKAIMA TOJUINTAMMHBIA HWMMYHOTE€HHBIA KOMIIOHEHT B CPaBHCHUH C
OTAETbHO UCTIBITAHHBIMA COCTABJISIOIIMMH €ro mraMmmamu supyca Ubb;

- YCTAHOBJICH KPUTUYECKUWA TUTP TPAHCOBAPHUATIBHBIX AHTUTENT, IPU KOTOPOM
MOJIMIIITAMMHAS  BHPYCBaKI[MHA CIIOCOOHA HWHIYIMPOBATh aKTHBHYIO (opMy
MMMYHHUTETA. J[aHHBIA MOKa3aTeb NO3BOIAECT ONPEACTATh MUHUMAJILHBIN BO3PACT
HBITUIAT, JTOMYCKAKOMIUK MTPOBEICHUE UIMMYHHU3ANU U MIPEIOTBPATUTH BO3MOKHYIO
HEUTPAITU3AIAIO BAKIIMHHOTO BUPYCa B OPraHU3ME TTHIIbI,

- TPEIJIOKEH  METOJ]  KOJMYECTBEHHOW  OLEHKM  OTHOCUTEJIBHOMU
BHPYJICHTHOCTH mTaMMoB Bupyca VBB Ha ocHOBe moka3arerneit nHMEKIIMOHHOCTH,
JCTAaTbHOCTH W KodddummenTa arpoduu Oypchl. JlaHHBIH METOJ TO3BOJISCT
KOMIUIEKCHO XapaKTepPU30BaTh M3y4Ya€MbI€ IITAMMBI BHPYyCAa W MOPOBOIAUTH

COOTBCTCTBYIOIIHUC CPABHCHHA.

TeopeTnueckasi W mNpaKTHUYECKasi 3HAYNMOCTL HccJaenoBaHuii. Ha
OCHOBAHUU PE3yJIbTATOB MPOBEACHHBIX UCCJICA0OBAHUH MOATOTOBJICHA HOPMATUBHAS
JOKYMEHTAIWsI HAa BUPYCBAKIIMHY MPOTHB WH(PEKITMOHHOW OypcasibHOW OO0JIe3HU
xuBoh cyxoh «['amOopomuke», KoTopas oa00peHa ydeHbIM coBeToM DOI'BY
«DenepanbHbIA LIEHTP OXPAHbI 3[I0POBbS KUBOTHBIX» U YTBEPKIACHA TUPEKTOPOM
OI'BY «BHUN3X» B yCTAaHOBIEHHOM MOPAJKE.

- «Cranmapr ®I'bBY «BHUN3IXK» Bupycsaknuaa mpoTuB WHOEKITHOHHON
OypcanmbHO# Oosye3an xwuBas cyxas “I'ambopommukc™ (CTO 00495527-0279-2017)»
(mpunoxenne 1);

- «HCTpYKIMS MO BETEPUHAPHOMY MPUMEHEHUIO BUPYCBAKIMHBI MPOTUB
uHdexkmonHol  OypcasibHOW  Oone3Hn  xuWBoM  cyxoit  “T'amOopomMuKC™»

(mpunoxenue 2);
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- «[IpoMbITIUTCHHBIA ~ PETIAMEHT 1O HW3TOTOBJICHHIO U KOHTPOJIIO
BAPYCBAKIIMHBI TMPOTHB WH(PEKIUOHHON OypcaabHOW OOJIE3HH KUBOW CyXOH
“I"ambopoMHKC™» (TpUIIOKEHHE 3).

IIpenmapat mnpouszBoauTcss 1o craHgapraMm GMP M 100 OCHOBHBIM
XapaKTEPUCTHKAM COOTBETCTBYeT TpeOoBaHWAM, H3I0KeHHBIM B «Manual of
Diagnostic Tests and Vaccines for Terrestrial Animalsy. BupycBaknmunaa mpornia
MOJTHBIH KOMITJIEKC TOKITMHUYECKAX W KIMHUYESCKHUX UCTIBITAHWH, TIOC/IE YeTo Obliia
3aperucTpupoBad B PO (HoMep perucTparioHHOTO yaoctoBepeHus 12-1-15.17-
3946, Ne. TIBP-1-15.17/03402).

B pamkax Tembl muccepTanuu pa3paboTaHbl, 0J00PEHBI YICHBIM COBETOM H
yTBepkaeHbl aupekropom OI'BY «BHUM3K» «Metoauueckue peKOMEHIaluu Mo
OIICHKE BUPYJICHTHOCTH IIITAMMOB BUpPYyca WH(MEKIIMOHHONW OypcaibHON OOJIE3HH C
WCIIOJIb30BAHUEM OTHOCHUTEIBHBIX KOA(PDHUITMEHTOB JIETAJILHOCTH | aTpoduun

dabpunmenoii cymkn» (11.05.2018 r.) (mpunoxenue 4).

Metoaosorusi uccjaenoBanuil. B COOTBETCTBMM ¢ MOCTaBJICHHBIMHU
3a1ayaMy OBbLTA UCTIONh30BAHBI METOJIBI: ) BUPYCOJIOTHUYECKHE (KYJTbTHBUPOBAHUE
supyca Ubb na CI1d-smOpronax u onpeeneane ero nHPEKIMOHHOW aKTUBHOCTH );
0) ceponmornueckne (OIEHKW THTPA aHTUTEN K BUpycy UBb B chiBOpOTKax KpoBH
MOJOMBITHRIX TITHIT);, - B) maroMopdojgorudeckne (OIECHKA TOBPEKIAOIIETO
JNEHUCTBUS TKaHEeW Oypchl B PE3yjbTare BO3JACHCTBUS PA3JIMUHBIMK IITAMMaMU
supyca 1bb).

Pe3ynbTaThl MPOBEACHHBIX HKCICPUMEHTOB HWHTEPIPETUPOBAIN  MOCIIE

CTATUCTUUYECKON 00pa0OTKH MOTYUCHHBIX JAHHBIX.

OcHOBHbBIE TM0JI0KEHH s JUCCEPTALMOHHOIT pad0Thl, BBIHOCHMbIE HA
3AIMTY:
- onpeaenenre HPEKTUBHBIX UMMYHU3UPYIOIINX 03 BAKIIWHHBIX IMTAMMOB

«BunaTtepdmng 2512» u «bI» 1o KpUTEPHIO CKOPOCTH AOCTHKEHUS TPOTEKTHBHOTO
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YPOBHA TYMOPAJIbHOTO HMMyHHTeTa K BUpycy MWbb wum  cocraBnenue
MOJIMIIITAMMHOTO UIMMYHOT€HHOTO KOMIIOHEHTA BUPYCBAKIIUHBI;

- 0COOCHHOCTM pa3BUTHS TYMOPAJIbHOW HMMMYHHOM pEaKIMH NOTUILI Ha
BAKIMHY, COACPKAILYIO MOJIMIIITAMMHBIA UMMYHOT€HHbIH KOMIIOHEHT B CPABHEHUU
C TIperapaTaMy Ha OCHOBE HE CMEMIaHHBIX mTaMmMoB «Buntepduna 2512» u «bI'y;

- OIICHKA TIPOTEKTUBHOW (PYHKITMH TOCTBAKIIMHAILHOTO MMMYHHTETA TITHIL
MOCJI€ MPUMEHCHUS MOJUIITAMMHOTO TIPENapaTa Mpyu UCKYCCTBEHHOM 3apAKCHUH,

- KpUTUYECKAsl BEJIMYMHA TUTPA TPAHCOBAPUAJIbHBIX AHTUTEN OTHUII, TPH
KOTOPO#H TOJUINTAMMHBIN TpenapaT Crnoco0eH WHAYIIMPOBATh aKTUBHYIO (hopMy
UMMYHHTETA,;

- METOJ KOJINYECTBEHHOMN OLIEHKH OTHOCHUTEIBHON BUPYJICHTHOCTH IITAMMOB
Bupyca bbb Ha ocHoBe mokazarencii WH(PEKIMOHHOCTH, JICTAIBHOCTH U
koxpunmenta arpodpuu OypceH;

- OCHKA U3MCHCHHUA OMOJIOTHYECKOW aKTHBHOCTH BHPYCBAKIIMHBI HA OCHOBC
MOJUIITAMMHOIO MMMYHOTI'CHHOI'O KOMIIOHCHTA IIPHU XPAHCHHH.

Jluunbiii BkJax couckateisi. JlucceprammonHas padoTa  BBIMOJHEHA
ABTOPOM CaMOCTOATENbHO. boJibilias TeopeTHYeCKas ¥ NPaKTUUYECKask MOMOIIb Obla
OKa3aHa KOJUICKTHBOM  Jjaboparopuu  mpoduiaktuku  OOJe3HEH  TTHIL
KoHCynbTaTUBHYIO U METOIMUECKYIO MMOMOILb MPH BBIOJIHEHUU OTJEIbHbBIX ATANOB
paboThl OKa3bIBAJIM COTPYAHHUKHU JIADOPATOPUHU SMHU300TOJIOTHH U MOHUTOPHHTA, a
TaKXKe OTHeaa OMOJIOTHYECKOTO0 M TEXHOJOTHMUECKOTO KOHTPOJIS M KOJUICKIHUH
IITAMMOB ~MHKPOOPraHU3MOB, 33 UTO AaBTOP BbIPAXKAEeT UM TJIYOOKYIO
MPU3HATEIBHOCTb.

Hccnenosanus no auccepTalliOHHON padoTe BhIMOJHEHB B niepuoa ¢ 2016
mo 2020 rr. B coorBercTBuu ¢ maHamu HUP B ®I'BY «DeaepanbHbiii 1IEHTP

OXpPaHbI 340POBbA JKUBOTHBIX) .

CreneHb [J0CTOBEPHOCTH M anpodanuu pe3yabTaToB. Marepuansl

JIMCCEPTALIMOHHON padOThl JTOJNIOKEHBI M OOCYXKJICHBl HAa 3aCENaHMsIX YUYEHOTO
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coBeta M Metoauueckoit komuccun DI'BY  «BHUN3IXK». Pesyabtarsl
UCCIICIOBaHM OBITM  OMyOJIMKOBAaHBI B MaTepHaliax HAayYHOW KOH(EpeHIUH
«Mukpomup/makpornpodiemsry, (OUIBuM, 2018 r.), a Takke HAa V
MexxayHapoTHOW HAyYHO-TTPAKTHUECKOW KOH(pEpPEHINH «J[OCTHKEHHUE MOJIOIBIX
YUCHBIX — B BETepUHAPHYIO MPakTuky», (PI'BY « BHUN3XK», 2019 r.). Marepuans
JIMCCEPTAIMHA BOIUTH B HAYYHBIC OTUYETHl W OBUIMA MPEACTABIICHBI YUSHOMY COBETY

OI'BY «BHHUN3XK» B 2016-2020 rT.

Iy0oiukanuu HaydyHbIX HccjaenoBaHuii. [lo mMarepuanam auccepranuu
onyOJUKOBAHO 5 HAyYHbIX padOT, B TOM 4ucie 3 CTaThU B U3JAHUAX, BKIFOUEHHbBIX
B [lepeuenr BAK MunuctepctBa oOpa3oBanust u Hayku Poccuiickoit denepanuu

AT AOKTOPCKHUX U KAHIUTATCKHX HHCCGpTaHHﬁ.

CrpykTypa u 00bem padorsl. J(uccepranus muznoxkeHa Ha 118 crpanunax
KOMIMBIOTEPHOTO TEKCTA W COJEPXNKUT pa3/eiibl. BBEACHHE, 0030p JIUTEPATyPHI,
COOCTBEHHBIE  HWCCIICAOBAHMS,  PE3YJbTaThl  COOCTBEHHBIX  HMCCIICIOBAHHUM,
3aKJIFOUEHHE, CIIUCOK COKPAILICHUHN U YCIIOBHBIX 0003HAUCHUH, CIIMCOK JINTEPATY PHI.
Crucok nurepatypsl BKItouaeT 120 MCTOYHMKOB, B TOM uHciie 76 3apyOeKHBIX.
PaGora wnmoctpupoBana 9 pucynkamu u 12 Ttabnunamu. B mpumoxeHun
MPEACTABICHB KONHW THTYJIBHBIX JIICTOB JIOKYMEHTOB, ITOJATBEPIKIAIOIIHMX
PE3YABTATHl OTACIBHBIX ATAllOB PaOOTHI, KX HAYYHYIO HOBH3HY H IPAKTHUCCKYIO

3HAYUMOCTD.
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2. OB30P JIMTEPATYPHI

2.1 OnpeaesieHue 60J1€3HU, 3THOJIOTHSL, CIIEKTP NATOr€HHOCTH BO30Yy U TE sl

Nndexnmonnas OypcansHas 6one3ns (Mbb) wmu 6omesns ["ambGopo (Bursitis
infectiosa galli — nar., Infestiosus bursae disease — aHr1.) - OCTPO MpOTEKAIOMIAS
BUPYCHasi OO0JE3Hb Kyp, XapaKTepH3yeTCsA amaTuel, aHOpEKCHeH, auapeei,
nopakenueM  ¢abpunmeBoid  Oypchl,  OOIMMPHBIMH  BHYTPHUMBIIICUHBIMHA
reMopparvamMu, nopaxxkenuem nouek [9; 10].

Bozoynurenem UBB sasnserca PHK - Bupyc, OTHOCAIIMICS K CEMEHUCTBY
Birnaviridae (ot anrn. bi — aBoitHO#M, rha — puOOHYKJIEMHOBAS KHUCIIOTA), POIY
Avibirnavirus. BUproH He HIMEET TUITOMPOTEHTHOTO CYIICPKAIICH/IA M TTPSACTABIISACT
co00M UKOCa’Ap, MOCTPOCHHBIHN 13 92 kancomepos, AuameTpom 18—22 um. I'eHom
BUpYycCa — ABycnupayibHas auHernas PHK [101].

CymiectyroT 2 ceporumna Bupyca UBb (o6o3naduens! kak cepotunsl 1 u 2).
Knununuecku 3abosieBanre NposABISAETCA TOJABKO Y Kyp 10 10-HenensHOro Bo3pacra
U CBSI3aHO TOJIBKO ¢ cepoTunioM 1. Bece komMepueckne BaKITUHBI TOTOBSTCS TOJIBKO
mpotuB 3Toro ceporumna [108]. Onmcansl ciiyyan eCTECTBEHHOTO HH(MHUIIMPOBAHHS
WHJIEEK W YTOK, OJHAKO SKCIICPUMEHTAJILHOTO MOATBEPKACHUSA 3TUM (heHOMEHAM
Het [10].

[To BO3pacTHBIM TpyNMaM HEBAKITMHUPOBAHHBIX KypP 3a00JIEBAEMOCTh MOXKET
coctaButhb: 0-15 cytok — 2,1%; 16-30 cyrok — 38,3%; 31-45 cyrok — 36,2% [12].
[Tokazano, uto netanbHOCTh Npu UBb y HeMMMYHHBIX Kyp B Bo3pacte 28 — 35 cyTok

MoxkeT ObITh 0T 43,3% 1o 95,8% [49].

2.2 PacnnpocTpaHeHHOCTH 00J1€3HU
[TepBoe knmuuuueckoe nposieHue Mbb 6bu10 3apeructpuposano B 1957r. y
Oopoitnepos  Ha moayoctpoBe Delmarva (CIIHA). K 1965 r. Gomesznb
pacnpocTpaHwiach TpakTHuecku Bo Bce peruonsl CIHIA ¢ pa3BUTHIM
nTuleBoacTBoM. B 1967 r. Obi1 onmpeneneH 3THOJIOTMUECKUA areHT W HadaThl

pa3paboTku npemaparoB cueruduueckoi mpodunakTuku 6o1e3am [93].
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CrpemutenbHoe pacnpoctpanenue Mbb npouszonuio B Hayane 90-x . B PO u
ctpanax CHI'. Ilo manabiM MexXayHapOAHOTO 3MU300THYECKOrO Oopo kK 1992 r.
UBb 6b110 3apeructpupoBado B 80% ctpan mupa [1].

[TorenumanbHaa onacHOcTh 3aHOca MIbb Bo3pacTaeT B CBA3M C yBEIUUCHUEM
MEXKIYHAPOIHBIX HKCIIOPTHO-UMIIOPTHBIX oOmeparnuii B cdepe MNTUIIEBOJCTBA
(TOProBjsl TBIUIATAMHA BBICOKOTIPOIYKTUBHBIX POAWTEIBCKUX JIUHUH, MICOM
OpoiiiepoB, KOpMaMu, W KOPMOBHIMHU moOaBkammu) [29]. Ilpum sTOM cTpaHbi-
UMIOPTEPHl MOTYT ObITh HeOmaronosyuHbiMu no MBB. 3a nocnennune 20 et
HeO1aronoayune no JaHHOW O0JIE3HHU YCTAHOBJICHO KAaK B PA3BUBAIOIIUXCS CTPAHAX,
TaK ¥ B cTpaHax obmiero peiaka [53; 73, 80; 83, 86; 107; 108].

3aech Takke CIeAyeT YKa3aTh Ha yCTOMUMBOCTh BUpyca MBb k Bo3aeHCTBHIO
(rzuKOo-xUMHUUECKHX (DaKTOPOB, B TOM UHCIIC, K JAC3UMH(PEKIIMOHHBIM CPEACTBAM,
KOrJa THIaTeNIbHAsA CaHAlMS TPEANPUATHA MO HCTEUEHHUE 3-X MECALEB MOCIe
Benbiiiku MIBb He naBana momKHbBIX pe3yabTaTtoB [3].

Bricokas BeposTHOCTH pucka Bo3HUKHOBeHUsA MBb Tpebyer obs3arenpHoM
cneruprueckoi MpoITaKTUKA TaHHOH 0O0JIC3HU IPAKTHIECKH BO BceM mMupe [12;
112].

2.3 DxoHOMHUECKAsl 3HAUNMMOCTb 3a00J1eBaHUS

UBb saBndercs oaHUM K3 HauboOJie€ SKOHOMHMUECKU BaXKHBIX 3a00JieBaHUN
NTULIEBOAUECKON OTpacin BO BceM Mupe [83]. YOBITKM BO3HUKAIOT BCIEIACTBUE
rubenu 10 10—20% mnoroyioBbsi, BHICOKOTO MPOILEHTA BbHIOPAKOBKK TYIIEK, B
PE3yAbTATE MOJKOKHBIX, BHYTPUMBIIICUHBIX KPOBOU3IUSHUN U UCTOIICHUS TTHII.
Bonbsmme morepu HaHOCATCS KOCBEHHBIMHU (pakTOpaMu: 0CIa0JICHHE YCTOWUNBOCTH
MOTOJIOBbST K WH(EKIIMOHHBIM  areHTraMm,  CHUXeHHE  A(PPeKTHBHOCTH
MPOPUIAKTHUECKUX TPUBHUBOK, a, CIICTOBATEIBHO, BO3MOXHOE BO3HUKHOBEHHE
BCMBIIIEK HOBBIX 0OJIE3HEH W  OTPULIATENIbBHOE BJIMSHUE Ha OYIyHIYIO
MPOAYKTUBHOCTb MTHIIBI [9].

BaxHO OTMETUTH, UTO CHUX)KEHUE SKOHOMHUUECKUX MOKA3aTeNIeH TpeANpUsATHS
CBA3aHO U C LUPKYJIUPYIOIIUMHU CJIa0OBUPYJICHTHbIMU ITaMMmamu Bupyca MbB,

KOTOPBIC HC O6y0HaBHI/IBaIOT BHCIIHHUX KIIMHHUYCCKHUX MPHU3HAKOB O0NEe3HH.
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Hanpumep, uccnenosanus, nposeacHubie B Kanane B 2016 r., nokazanu, uro 43%
Opoitnepubix nruiiedepm B mpoBuHIMKA CackadueBaHa COACPKAIHA HHUITHPOBAHHOE
MOTOJIOBbE, B KOTOPOM ObLT BBISIBJIEH M'€HOM TMOJIEBBIX BapuaHTOB Bupyca MBD.
Cpennereomerpudeckuii TuTp anturen k Bupycy HWMBb (ycranoBnennsiii B
muaraoctudueckux  Habopax «IDEXX», Westbrook, Maine, USA) vy
WH(PUITUPOBAHHBIX NTHIl, B CPABHCHUH C HHTAKTHBIMH CTaJlaMHu, cocTaBm 1:4236 u
1:157, coorBetcTBeHHO. CTana, mojgoxuTenbHbie Ha BUpYyC MBb, nmenu cpenHiono
CMEpPTHOCTh 8,6%. AHaJIOTMUHBIN MOKAa3aTejb B 3J0POBOM IMOTOJIOBbE COCTABHMJI
6,1%. Cpennsia macca Ha OJJHY 30HY BbIpalllMBaHUs B Bo3pacTe 37 qHEH cocTaBisia
29,3 xr/m? B nHGUIIMPOBAHHBIX cTagax 1 34,0 kr/M? B cramax 6e3 nHdEKIHH BUpyca
Ubb. beutl caenmaH BBIBOJA, 4TO B PE3yJbTaTe€ BO3ACHCTBUSA LUPKYJIHPYIOIIUX
mraMmMoB Bo30yautena BB, npon3BoacTBo Msica OpoiiepoB B MPOBUHIIUKA TEPSET
3,9 MuIIMOHA KHJIOTPAMMOB MPOAYKITUHU B Toa [53].

[Tpou3BoACTBEHHBIE MOKA3ATENMN OJAronoOIyUHbIX XO3SIMCTB U XO3SICTB, I1e
UBb mpotekaer CyOKIMHUYECKH, MOTYT OBbITh MOYTH OJUHAKOBBIMU. OJHAKO B
OTHEJIbHBIE TEPUOJbI SKCIUTyaTalldd OTUIBI SKOHOMHUYECKUE MOTEPH HA TaKUX
NPEANPUATUAX 3HAUUTENIBHO BO3PACTAIOT, YTO CBA3AHO C MMMYHOCYMNPECCUBHBIM
BO3/ICHCTBHEM BHPYCa W TPOSBICHHUEM HA 3TOM (POHE y TTHIBI BTOPHUUYHBIX
nHbpekmwmii [5].

2.4 Dxoyornyeckue U NOMyJISLMOHHO-TeHETHUYECKHE (PAKTOPbI,
onpeejsiloine BapuadeIbHOCTh PeHoTHIIA BUPYCa

OnHolt U3 BaKHEHIIIUX OMOJIOTHYECKUX OCOOEHHOCTEH BUPYCOB SIBJIACTCS UX
MOTEHIUAJIbHAs  CMOCOOHOCTh K  OBICTPHIM  SBOJIIOIMOHHBIM ~ MU3MEHECHUSIM.
O4eBUIHO, YTO HTH H3MEHECHHS B €CTECTBEHHBIX YCJIOBUAX MPOTEKAIOT B
HaIpaBJICHUU, OJIATOMPUATHOM JJI COXPAHEHUS BO30OYUTENS KaK OMOJIOTUUECKOTO
BHJA B JaHHOM skocucTeme [44].

Bupyc — oOnuratHeiii BHYTPUKIICTOUHBIH MMapa3uT KW HE MOXKET B
BETETATUBHOW (opMe CyIecTBOBaTh BHE KJICTKA OPTaHW3Ma-xXo3sMHA. OTO
O3HAYAET, YTO OH JOJDKEH 00yamath WH(MEKIMOHHOCTHIO, T.€. - CIMOCOOHOCTHIO K

PAa3BUTHIO B KJICTKAX OPraHHU3Ma-XO03dKWHa (BKJ'IIOLIaH WHBA3UBHOCTH - CIOCOOHOCTH



18

MPEOIOJICBATh 3AIUTHBIE CHCTEMBl MaKpPOOPTaHW3Ma) W MMETh BO3MOKHOCTH
AKCKPELUHU ¢ MEPCHEKTUBON AaJbHEHIIIEr0 pacnpoCTPAHEHHS HA YYBCTBUTEbHbIC
o0bekThl. [lepeunciieHHbIE CBOWCTBA SABIAIOTCS (PEHOTUITMUECKUMH TIPU3HAKAMHU
BUPYCHOW TOMYJIALIMK, KOTOPHIE, B KOHEUHOM CYETE, MPOBEPAIOTCA OTOOPOM U
OMPeACAIOT aJaNTAllMOHHYIO LICHHOCTh JAHHOT'O BapyaHTa BUpYCa.

B cayuae mocrosiHCcTBA (HEM3MEHHOCTH) YCIIOBHM CYIIECTBOBAHHS, OTOOD
OyJeT CTaOWIM3UPYIOIIMM M «COXPAaHUT» HEKWH cpeanuii  Haumbojee
aganTHPOBaHHKIN (heHOTHT. B ciiydae W3MeHEHM BHENITHUX YCIIOBHH, TIPOU30HIET
yTpara aJanTalruoOHHOW IEHHOCTH HWMEIONIeTocss (peHoThIa, OTOOpP CTaHOBUTCS
HaIPaBJICHHBIM W OOYCIIOBUT CEJICKTUBHOE HAKOIUICHWE HOBOTO (peHoTmma [17].
Pacmonarast onpeaeneHabiM reHohoHAOM, JTF00as BUPYCHAS TTOMYJISAINSA TOCTOSTHHO
BOCIIPOU3BOJIUT «IPEAJANTALMOHHBIA MyJ», T.€. - NPEACTABUTEIBCTBO BUPYCA, HE
obfajmaroliee B JAHHbIA MOMEHT aJaNnTallMOHHOW IEHHOCTBIO, KOTOPOE
He3aMeUIUTEILHO OYAET MCMOJIb30BAaHO B Cllydyae HampaBjeHHOro oToopa [44].

[Ipenyragatb BEKTOp €CTECTBEHHOIO OTOOpAa HEBO3MOXKHO. B peanbHbIX
YCIIOBHSX MOTYT BO3HHMKATh KAaK BHICOKOBUPYJICHTHBIC TITAMMBI, TaK ¥ (DEHOTHTIBI,
OJIU3KHE K aTTCHYMPOBAHHBIM BapuaHTaMm [85]. KoHkpeTHbIE MPUUKHBI U3MEHECHUI
BUPYCHOTO F'€HOMA MOT'YT ObITh PA3JINYHBI.

Hampumep, mokazano, uto Hacieayembie m3meHenus penoruna supyca Ubb,
OTJIMYAIOIINE H3YyUYCHHbIE O00pa3llbl OT MNPUMEHSABIIUXCS B JAHHOM PETHOHE
BAKIMHHBIX IITAMMOB, ObUJIM CBSI3aHbl C CYIIECTBEHHOW MEPECTPOHKOM TreHOMa.
CuutaroT, 4TO MOIJIa UMETh MeCTO pekoMOuHanus [12; 107].

VYceranosnieno, uto u3 300 oOpasuos Bupyca Mbb, BeiieieHHBIX B TOCIEAHUE
10 ner na teppuropuu CIIIA, ogHa TpeThb uUMeNla WU3MEHEHUA B CTPYKTYpeE
KarncuaHoro mnentujaa VP2, 4ro mpeamnojiaraeT aHTUTE€HHYK) HEWJEHTUYHOCTH
POUTEIBCKON TOMYJSAIMA BUPYCAa W MOXKET OTPa3uThcsAd Ha S(PPEeKTHBHOCTH
MIPUMEHEHMS U3BECTHBIX BakiuH. [50].

[upkynupys B €CTECTBEHHBIX YCIIOBUAX, IITaMMbl BUpyca bb, B ToMm uucre
U BaKIMHHbIE, HEM30€KHO COBEPIICHCTBYIOT aAaNTUPOBAHHOCTh M HAKAIUJIUBAIOT

HEOOXOIUMYIO CYMMY «IOJIC3HBIX JIJII BEDKUBAHU» (DEHOTUITHUSCKUX cBOMCTB. Ha
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MPAKTUKE 53TO BO MHOTHX CJIy4asX BEAECT K YBEJIWYEHUIO BUPYJIEHTHOCTH
B0o30yautens [50; 107].

[Tokazano, uto BblAENeHHBIE B mepuoa ¢ 1997 mo 2005 roasl BO Bpemd
Benbiek Ubb u3 18 crpan Ha Tepputopusax 4-X KOHTUHEHTOB, BUPYCHBIEC U30JISTHI
B OompruHCTBE (71/113) OBLTM OTHECEHBI K BRICOKOBUPYJICHTHBIM IITaMMaM [7].

I'eorpadmueckne mecta ouaroB WBb u BeigeneHus Bo30OyauTeNns Mo
coctostHuIO Ha 2016 r., a Takke pa3rpaHUUYEHUE ITAMMOB BUPYCa MO U3YYEHHBIM

CBOMCTBAM MPECTABJACHbBI HA PUCYHKE 1.

Isolation of Gumboro disease virus on a global level

lassieal Virulent B0V 9 Variant [BOV @ Very Virulent 1BV
ree; Ceva Internal Data

Pucynok 1 - I'eorpadus ouaros, riae 0o BoiaeseHn supyc Ubb no
cocTosiHuio Ha 2016 r.(Publication by Christophe Cazaban, Yannick Gardin
and Rick van Oort from Ceva Santé Animale (Ceva).

B cooTrBeTCTBHM ¢ H3yYe€HHBIMH CBOHCTBAMH IITAMMBI 0003HAYEHbI: @®- KJIACCHYECKHH;
() - BApHAHTHBII; () - BHICOKOBHPYJIEHTHBI.
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2.5 ITatorenes nungeKIuoOHHOH OypcaabLHOMH 00/1€3HI

Cuuraercs, uto Bupyc Ubb cnocoOeH npoHUKaTh B OPraHu3M MTHIIBI YEPe3
CIIM3UCTBIE OO0OJIOUKM HOCOBOW, POTOBOM TOJIOCTEH U KOHBIOHKTHUBY. B
€CTECTBEHHBIX YCJIOBUSAX, MO-BUAMMOMY, NTUIA 3aPAXKACTC ATMMEHTAPHBIM My TEM
[9].

BaxkHoli 0COOEHHOCTHIO BCEX BHUPYCHBIX HH(EKIHNA SBISCTCA TPOMU3M
BO3OyamTeNA, T.€. ahOUHATET K KICTOUHBIM PEIENTOPaM OMPEACTICHHBIX TKaHEH
[33]. Uepe3 8-12 uacoB mnocne mnepopaibHOrO NPOHUKHOBEHUsA, Bupyc WbBb
OoOHapy’>KMBAE€TCS B KHINEYHBIX MOHOHYKJICAPHBIX (paromurax, KOTOPBIE TIO
muM@daTHIeCcKO W KPOBEHOCHOW CHCTEMaM TPAHCTOPTHPYIOT BO30YAMTENH TIO
opranm3my nruitel [50]. Jlamee, wepes 11 uwacoB mociie 3apaxkeHus, WHQPEKITHS
nocturaetr Oypcwl [103], m pacmpocTpaHsierca Ha Apyrue JTUMQOUIHBIC TKAHW
(cemezenky, tumyc) [50]. IlpucyrcrBue anturena supyca WBbB ycranoBneno B
MEPEXOJIC KEJE3UCTOTO W MBIIMIEUHOTO JKETYAKOB, CEPACUHONW MBIIIIE H
PECHUTUYATOrO SMUTEIINS AbIXaTEIbHbIX MyTe [70].

OnHako OCHOBHBIM OPraHOM-MUIIEHBIO BHpPyca oOcCTaeTcss Oypca, Tae
oTMeUaloT Hambojiee  xapaktepuole g HMbb  Makpockomuueckue W
ructojorndeckne narojiorum [19; 57]. Jlokanmzamms criennupuuecKux BHPYCHBIX
AHTUTE€HOB OTMEUAJach MPEUMYIIECTBEHHO BHYTPUKICTOYHO HA Pa3PEKEHHBIX
ydacTKax ceucHHs OypcabHOro (GOJITUKYJIa B COUSTAHUH C BHYTPEHHEH BBICTHIIKOM
KHCTO3HBIX TOJIOCTEH MOPakeHHBIX (hoyTnkynos [70].

Uepes 24 uwaca mocne wHUIHApPOBaHUSA B TKaHW (PaOpUIMEBON CyMKH B
JuM@OITUTaX MO3TOBOTO CJOA (POJUTHKYJIOB HAONIOAAIOTCS SBJICHUS JETCHEPAIIAH,
BBIPA3UBIIMECA B HAaOyXaHWUW U JECTPYKIMU MUTOXOHJPHUH, TMOSBJICHUU B
IATOIJIa3ME JIMIUAHBIX BakyoJjie. Yepes 36 - 72 wyaca OCHOBHas Macca
mumdoruToB aectpykrupyercs. [7; 19; 71].

YCTaHOBJICHO, YTO BOCHAUTENIbHBIA MpoOLEcC B Oypce COMPOBOXKAAETCS
ABJICHASIMH aIloTTO3a - CAaMOMPOU3BOIBHOM THOETH WH(PUITMPOBAHHBIX KJIETOK KaK

(bakTOpa, OrpaHNUMBAIOIIECTO PEIUIMKAIIMIO B pacnpocTpaHeHue Bupyca [105].
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MakpocKOnuYeCKIE U3MEHEHUS OYPChl, BOSHUKILIUE B PE3YJIbTATE BUPYCHOM
WH(DEKITMH, UMEIOT HeCKOoMbKO cTaamii. YUepes 48—72 waca mociie nHGUIAPOBAHUS
OTMEYAETCS THUMEPEMUS U OTEK opraHa. bypca yBennumnBaeTcs B pa3Mepe U Macce.
Ha 4-e cyTky y maBmIMX UBIIUIAT OTMEUEHO ABYKPATHOE YBEJIIMUCHHE pa3Mepa
Oypchl. Uepe3 5-6 CyTOK BOCHAJMTEIBHBIM MPOIECC 3aTyXaeT, W IMPOUCXOAAT
TUCTpOdUUECKIE U3MEHEHUS, COMTPOBOKIAIONTUECS YMECHBIIICHHEM MacChl OpraHa.
UYepes 8 cyTok mocie 3apakeHuss Macca (hadpHUITMEBOH CYMKH MOYKET YMEHBITUTHCS
Ha 2/3 u Oosyee. DTam pereHepaluu opraHa MOKeT JUThes 10 35 cytok [59, 93].

[Toctundeknmonnast atpodwms Oypchl  cuuTaeTcss Hamboliee  SAPKUM
NPOABJICHUEM MaTOreHHOro neiicteua Bupyca Wbb, T.e. xapakrepusyer
BUAPYJIEHTHOCTH mTamma [20]. Atpoduuecknii a¢hpexT oprana HabmomaeTcs Aaxe
B CJTy4a€ OTCYTCTBHUSA KIMHUYCCKUX TPU3HAKOB WH(peKIuu [85], T.€. MeTpuKu Oypchl
MO3BOJIAIOT OLICHUTh MOBPEXKAAIOIIEE NESHCTBUE KAK MOJIEBBIX, TaK U BAKIIMHHBIX
mrammoB [1; 5; 26; 31; 58; 78; 92].

[[mpoko wucmoab3yeMbIdi TOKa3aTeab OypcasbHOTO cooTHomeHus (I Nk,
1956) nnm OypcanbHBIA HHIAEKC (OTHOIICHWE MACChl OypChl K Macce Tejia TTHIHL,
BBIPOKCHHBIH B TPOIEHTaX), OOBEKTHBHO XapaKTEPHU3yeT COCTOSHHUE OpraHa,
OJIHAKO HE SIBJISIETCA YHUBEPCAIbHBIM MOKA3aTEIEM, MOCKOJIbKY 3aBUCUT OT CTaJUU
WH()EKITMOHHOTO TMPOIecca B OpraHe, Mopobl, BO3pacTa, Mojia U XO3SHCTBEHHOTO
Ha3HAuUCHWA NTUITH [9, 26]. B o6s3aTensHOM mopsiake qoikHA ObITh M3BeCTHA (paza
BOCHAJIUTELHOTO Mpoliecca.

Cocrostaune padpuieBoit CyMKH OIICHUBAIOT TAKXKE TIO BEJMUHMHE AMAMETPA
OpraHa B CPaBHEHUU C OTPUIIATEIbHBIM KOHTpOJiEM [78].

Ou4eBUIHO, UTO HAMOOJIEE€ TOUHO AECTPYKTUBHbBIE MTPOLIECCHI, 00YCTOBICHHbIE
BAPYCHOW WH(pEKImer B TKaHAX Oypchl, MOTYT OBITh O0XapaKTEPHU30BAHbBI
ructosiornueckumu merogamu [69; 104; 112]. Xopoine pe3yabTaTbl TaKke
MOKA3bIBAIOT UMM YHOTHCTOXAMHYECKUN 1 UMMYHO(ITIOOPECIICHTHBIN METOIBI [65;
70]. OpgHako BCe TNEPEUYUCICHHBIE METOABl SBJAIOTCA 3HAUMUTENIBHO OoJiee

TPYAOCMKHMHU, UCM OIPCACIICHUC MAKPOCKOIIMYCCKUX XAPAKTCPUCTHUK OPraHa.
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2.6 UmmyHuTeT npu HHPEKIUOHHOH OypcaabHO 00J1€3HI

NmMMyHOTEeHE3, WHIYITUPOBAHHBIA WH(MEKIIMOHHBIM (B TOM UHCIE W
BakIMHHBIM ) BUpycoM WMBb, He nMeeT MpUHNMNHUATIBHBIX OTIMYAN OT UMMYHHBIX
peaknmii, HAOMIOMAEMBIX TPH APYTHX BUPYCHBIX HHPEKIHsIX. OCOOEHHOCTHIO
JAHHOTO BO30YIUTENs ABJISIETCA TMOPAXKEHUE CaMOW HUMMYHHOW CHUCTEMbBI U
0cJ1IabJIEHHEe UMMYHHOT'O OTKJIMKA OPraHu3Ma Ha K30T€HHbIE AHTUTCHBI B 1eJIOM [ 1 ;
20].

B acmexre nporexktuBHOM (pyHkimn mmmynutera npu BB Baxuyro ponb
urpaet rymopanbHbiid ¢akrop [3]. B c¢Ba3m ¢ 3THM, Moka3aTeny HANPsHKCHHOCTH,
KaK TaCCHBHOTO (TPAHCOBAPHAIBHOTO), TaK H AaKTUBHOTO TyMOPAJIHHOTO
MMMYHHUTETA, IIUPOKO UCIHOJB3YIOT B KAueCTBE OOBEKTUBHBIX  OIIEHOK
3aIUIEeHHOCTH cTanaa [79; 116].

3HAUMMOCTh HAMPSKEHHOCTA TyMOPAJbHOTO HWMMYHHUTETA OOBACHSIETCSA
MPOJOKUTENBHBIM TPUCYTCTBUEM BUpyca BB BO BHEKIIETOUHOM COCTOSIHUU, KaK
Ha dTare MPOHUKHOBEHHUA, TaK U B MPOIIECCE PA3BUTHSA B MAKPOOPTraHU3ME.

[{uxn pa3sutus supyca Ubb BHyTpH kieTku coctaBiser 2436 yacos, Aajiee
MPOUCXOMUT MHUTONaTHueckuii ekt (pa3pyiieHue KICTOUHOW MeMOpaHbl) U
BBIXOJ] BUPMOHOB BO BHEKJIETOUHOE mpoctpaHcTBo [7, 71]. Kaxnaa cieayromas
reHepanusi BO3OYAUTENS, IO OCYIECTBICHUS 0UePEAHBIX HH(PEKITMOHHBIX COOBITHI
(mH(GUIUPOBAHMS CICAYIOMMUX KIETOK), OMPEACICHHOS BPEMs MPHUCYTCTBYET BO
BHEKJICTOYHOM (KOPITYCKYJISIPHOM) (hOpMe U SABIIACTCA YSI3BUMOM JUTSl BO3ICHCTBUSA
AHTUTEN.

Oxono 50% ot oOmieit maccel karcuaa Bupyca Mbb coctasnser 6enok VP2,
KOTOpPBIM, OTBEUYAET 3a AaHTUIECHHbIE CBoWcTBa BO30OyauTens [55, 90]. Ha
MOBEPXHOCTH BUPUOHA CYIIECTBYET CTPYKTYpa, oOpa3oBaHHas VP2 U HECKOIbKUMU
MHWHOPHBIMH TIENITHIAMH, KOTOpas M SABIIETCA calToMm HeuTpanuzaimuu [45; 55].
[TpukperieHre aHTUTEN K TaHHON 00J1aCTH JIMIIAET BUPYC HHPEKITMOHHOCTH.

WzBectHO, 4YTO >(PEKTUBHOCTH B3aWMOJCHCTBUH B CHCTEME AQHTHUTCH-
AHTUTEIO0 OYAET ONPENENAThCS, MO KpaliHeH Mepe, NByMs YCJIOBHUSAMU: B3aMMHOU

TOMOJIOTHEN W COOTHOILIEHUEM KOHIIEHTPALMH pearupyroimux oObEKTOB, KOTOpas
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OMpeNesigeT BEPOSATHOCTh HX B3aMMHOTO KOHTakTa. Takum oOpazom, eciu
nMmyHuTeT ipu BB cunTarh roMOIOTHYHBIM KU 103y aTaKyKOIIEro BO30yAuTeNA
MOCTOSTHHOW, TO 3allUMIIEHHOCTh NOTHI OYJET ONpEeeiAThCs KOHICHTpaluen
(THTpOM) IIUPKYIUpYyIomux antuten [61, 63, 109, 113].

CrnenoBarenbHO, AOJKEH ObITh «(KPUTHUECKUI TUTPY», MPU KOTOPOM Pa3BUTHE
WH()EKITMOHHOTO TpoIiecca UeKmovaeTcs. Kputnueckas BeMuWHA TATPA TOJDKHA
CYIIECTBOBATh KAk JJid TPAHCOBAPUAJIBHBIX, TaK W JJIi  AKTHUBHBIX
(TTOCTBAKUMHAIBHBIX ) AHTUTEI.

B acrniekTe OLEHKH HANMPSHKEHHOCTH T'yMOpPaJlbHOrO mMMmyHutetra npu Mbb
BAKHO  MOJYEPKHYTb, UTO  PE3yJbTaThl  PpPEAKIMKW  HEUTpaiu3aluu U
ummyHodepmenTHoro aHammza (MDA) xoppemupytor [1; 45, 52; 114],
cieaoBatenbHo, AaHHbie DA MOryT OOBEKTHMBHO XapaKTEPU30BaTh UMMYHHYIO
3aIIUIIEHHOCTh NTHIIBI.

3nauenue mpancosapuaivioco ummynumema npu Hbb. Tlepenaya uplmistam
B COCTaBE JKEJITKA TMACCUBHBIX QHTUTENI OT HECYIICK SBIAETCS BAKHBIM
ABOJIIOLIMOHHO 3aKPEIJICHHBIM ABJICHUEM, 00€CIEUMBAIOIINM 3AIUTY MOJIOIHSIKA
JI0 BKJTFOUCHUSI COOCTBEHHOW MMMYHHOU cucTembl. Hanpsa»XKeHHOCTh MACCHUBHOTO
ummynnreta npu UBb (1:2500) moxer ObITh HOCTAaTOUHOW A7iA aOCONMIOTHOM
3aIUTHI UBIUIAT OT UCKYCCTBEHHOTO 3apakeHus [76].

B acniexte ciemmduueckoit mpodpunaktuku BB cpeacTBamu sKUBBIX BaKIHH
uHoOpMaIsT O COCTOSHWM TPAHCOBAPHUAJIHLHOTO WMMYHHTETA HEOOXOauMa,
MOCKOJIBKY JJISl PA3BUTHS B OPraHU3ME MTHIIBl BAKIUHHBIA BUPYC JOJKEH OyJeT
PeoA0eTs IMMYHHEBIH Oapbep [12]. M3BecThas quddepenimanms OHoIornuecKom
AKTUBHOCTM BaKIMHHbIX BapuaHtoB Bupyca HWMbb [93], Bkmouaer B cebs
CIOCOOHOCTh BO30OYAMTENS K MIPEOA0JICHHIO MMACCHBHOTO MMMYHHMTETA IBITUIAT, T.€.
BUPYC JOJKEH 001aAaTh ONPEICICHHOW «MMMYHHOU HHBA3UBHOCTHIOY.

Bynyun nepenaHHbIMM B KOHEYHON KOHIEHTPALUM, TPAHCOBAPUAIIbHBIC
aHTHUTENIa B OPTraHWU3ME IBITUICHKA HE BO30OHOBIOTC. Koaddumment nepenaun
ChIBOPOTOYHBIX AHTUTEJ 2-X CYTOUHBIM LBIILIATAM OT CPEAHETO TUTPa poauTeach

coctaBiisieT okosio 50% [64]. TuTp TpaHcoBapHUaIbHBIX AaHTUTE HEYKJIOHHO MaaeT.
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[Tpoucxoaur CHUKCHHE HaMpA>KEHHOCTH MAaCCUBHOTO UMMYHUTETA.
[TpoIOKATENBHOCTh KIMPEHCA TPAHCOBAPUAIBHBIX aHTUTEN A0 HYJEBOrO TUTPA
coctasisier ot 21 [56] no 25 cytok [77].

N3ydenune oTpunaTeabHON TUHAMUKHA HAMPSKEHHOCTH TPAHCOBAPUAIBHOIO
MMMYHHTETA MOKA3aJI0, YTO CYIIECTBYET KPUTUUECKUN TUTP MACCUBHBIX aHTHUTEII,
WCKJTFOYAIOIIUA BO3MOKHOCTh TMPUXKUBJIEHUSA BAKIIMHHOTO BHPYCAa B OpPraHU3ME
nTulbl [56; 91], npu 3TOM 3aBUCUMOCTh BEJIWUYMHBI TUTPA OT BO3PACTa IBIIJICHKA
MOXET OBITh MPEJICTABJICHA B BUJIC PETPECCUOHHOTO ypaBHeHus [47; 48].

CymectByer opmyna /leBeHTepa, Kak METOJ pacyeTra CPoKa MPOBEACHUS
BAaKIMHALIMM  UBIUIAT,  COOTBETCTBEHHO  KPUTHMYECKOW  HAMPSKEHHOCTH
TpaHcoBapuajibHoro uMmmyHutera [12, 39; 46]. OgHako B yKa3aHHOM METOE
UCIIOJTB3YETCsl  y’K€ WM3BECTHAasA KpUTHUeckas (MOporoBas) BEWYWHA THUTpPaA
TPAHCOBAPUAJILHBIX AHTUTEN, yCcTaHOBJIieHHad B DA cpeacTtBaMum KOHKPETHOTO
muaraoctudeckoro Habopa (IDEXX, USA). Ilpm srom wmeTom ompenencHus
BEJIMYMHBI TOPOTOBOT0 MOKA3aTeNA MACCUBHOTO UMMYHUTETA HE MPUBEIEH.

O4eBUIHO, YTO CPOKHM MPOBEJICHHS BaKIWHALIMM B KAXKJIOM KOHKPETHOM
Clyya€ 3aBUCAT KaK OT YPOBHA MACCUBHBIX QHTUTEN, TaK M OT CBOWCTB
UCIOIb3YEMOr0 BAKIIMHHOTO INTamMmMa. Hampumep, yCTaHOBJIEHO, 4YTO IITaMM
«KBK» cnocobeH npeonosieBaTh HEUTPANTU3YIOIIMA TUTP aHTUTEN HE 0ojiee Yem
1.64 — 1:128 [3]. BupycpakuuHa Ha ocHOBe mtamma D78 cnocoOHa npeoioneBaTh
HehTpanusytommit Tutp 1: 250 [95].

31ech HEOOXOAMMO caenaTh YTOUHEHHE. B ciydae eciu Juisl UCClie0BaHUs
CBIBOPOTOK  OblT1  umcnonb3oBaH M®A, TO pe3yabTaThl, TNOJYYEHHBIE C
WCITOJIb30BAHUEM KOMMEPUYECKHX HAOOPOB Pa3HBIX (PUPM TPOU3BOIUTENCH, MOTYT
CYILIECTBEHHO pa3iinyatrhcsa. Tak, TUTPp aHTUTENI OJHUX U TE€X ke MPOO CHIBOPOTOK,
ycranosieHnblit B Habopax KPL (ZOETIS) u IDEXX coctasun 1:6533 u 1:10606
COOTBETCTBEHHO. DTO OOBACHSIETCS OCOOCHHOCTSIMHU YKA3aHHbBIX TECT-CUCTEM [3].

Cuuraercs, 4YTO CO3MaHUE KOPPEKTHOW MpOrpaMMbl BaKIUMHALIMK HE
BO3MOKHO 0€3 TOUHOW OLICHKH HAMPS>KEHHOCTH MACCUBHOIO UMMYHUTETA LIBITLIAT

[74; 95]. ComnoctaBieHue BEJIWYUH TUTPA MACCUBHBIX M MMOCTBAKIIMHAIBHBIX
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AHTUTE MOKA3ajJ0, UYTO BJIMAHUE TPAHCOBAPUAIBHOIO UMMYHHUTETA HA Pa3BUTHE
AKTUBHON HMMMYHHOU pEaKIMU HE SBISETCA a0COJIOTHO JUCKPETHBIM, OJHAKO
CYILIECTBEHHO 3aJICPKUBACT POCT AKTUBHBIX AHTUTENI U CHUKAJ MPOTCKTUBHYIO
(dhyHKIIMIO BUPYCBAKIUHE [46; 75].

B nocrynHoM nuTeparype I HEKOTOPBIX BAKIMHHBIX INTaMMOB Bupyca Mbb
MPUBEJICHBl  SMIUPUYECKH  YCTAHOBJIEHHBIE OLICHKM TOPOTOBBIX  TUTPOB
TPAaHCOBAPUAJIbHBIX aHTUTEN. Hampumep, U3 MpUBEACHHBIX NAHHBIX AJIA IITaMMa
«bI'y cnenyeT, uTo AOMyCTUMAs HAPSKEHHOCTh MACCUBHOT'O MMMYHUTETA LBITLIAT
COOTBETCTBYET TOpOTOBOMY THUTPY aHTHUTeN (B Habope «ZOETIS») B amamazone
1:1362 = 1:1801 [12]. [nsa mramma V877, KOTOPHIH MO MPU3HAKY UHBA3MBHOCTHU
OTHOCST K «ITPOMEXKYTOUYHBIM» BapHUaHTaM, MOPOTOBBIM TUTP MACCUBHBIX AHTUTE

(8 Habdope IDEXX) cocraBun senuuuny 1:1100 [67].

2.7 Cneuuduueckas npopuwiakruxka Ubb

MupoBas BeTepuHapHas MPaKTHKA MOKa3ajia, YTO JOCTUTHYTh PAAUKATIBHOIO
uckopenenuss BB mnpoBeneHreM OJHUX TOJBKO BETCPUHAPHO-CAHUTAPHBIX U
KapaHTUHHBIX MEPOTIPUATHIA B 0Yare MH(PEKIIMA HEBO3MOXKHO [3].

Metonos neuenuss KWbb He cymectByer. EQMHCTBEHHBIM HAAEKHBIM
criocobom OopbOBI ¢ 3ab0oyeBaHuEM SBISETCS crnenudpuieckas TpodrIakThKa.
H3BecTHBI ABa MOAX0A K 3aIATE LBIILIAT OT 3apaxkeHusa Bupycom Mbb B panHem
BO3PACTE: - CO3/]JaHHUE BHICOKOTO YPOBHS TPAHCOBAPUAJIBHBIX AHTUTEI Y MOJIOIHSIKA
MyTeM BaKIMHAIIMK POJUTEIHCKOTO CTada (Kak TPaBHWIIO, C HWCIOJH30BAHHUEM
WHAKTUBUPOBAHHBIX BAKIMH), - WIA BAKIWHAIAA MOJIOAHSIKA (OOBIYHO >KABBHIMHU
BaKI[MHAMH ).

JIist co3maHus BBICOKOTO YPOBHS TPaHCOBAPUAJIBLHOIO HMMMYHHUTETA Yy
MOTOMCTBA B TJIEMEHHOM MOT0JIOBbE MEPBYIO BAKIIMHAIIMIO MPOBOJIAT B BO3pacTe 7—
10 cyTok BUpyCBakIMHAMHM W3 MNPOMEXKYTOUYHBIX IITAMMOB W PEBAKIMHUPYIOT
cnyctss 10-14 cyrok. [lanee peMOHTHBIM MONOAHAK B Bo3dpacte 16—20 Henens
MPUBUBAIOT WHAKTUBUPOBAHHOW BakuuHo [3]. OpaHako JaHHBIA CcHocod
JOCTAaTOYHO TPYAOEMOK M TPEAINOJaraeT KpPaTKOBPEMEHHYIO 3aIUTY JOYEPHETO

mojoaHsaka. K Bo3pacty 3 — 4 Henenu nTUila CTAaHOBUTCS HE3AIMIIICHHOM.
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Jns co3maHrs aKTUBHOTO MMMYHHTETA Y LBIUIAT IMAPOKO HCHOIB3YOTCS
BUPYCBAKIIMHBl HA OCHOBE AaTTEHYMPOBAHHBIX WJIM €CTECTBEHHO OCIA0JICHHBIX
mTamMMoB Bupyca. B mocnennue 10 jeT 3aMETHO paclIMpUIICS CIEKTP TEeHHO-
WHXXCHEPHBIX (BEKTOPHBIX) W WMMYHOKOMITJIEKCHBIX TIpemaparoB [78], Taxke
MPETHA3HAYCHHBIX JJIS1 MHAYKIUWA AKTUBHOW HIMMYHHOW PEaKIIMU MOJIOJHAKA.

Ha cerognsimnuii nedb, B P® HauOosbIIMi CErMEHT PHIHKA CPEACTB
cnenududeckorr mnpodunaktukn MBb 3anuMaror BHpycBaknmMHBL. | aBHBIMU
MPEAMYIIECTBAMU JAHHBIX MPENAPATOB SABJISIETCA WX HEBBICOKASA CTOMMOCTh H
yn00CTBO MCTIONB30BaHMA. HanpuMep, BUPYCBaKITMHA, B TUO(PUIH30BAHHOM BHJIC,
B 00BbEME HECKOJIbKMX MWUIAJIUTPOB MOXKET COAEPKATh ThICSYM MPUBUBHBIX J103.
[Tpu sToM mpemapar MokeT ObITH OBICTPO TMPUBEICH B JICKAPCTBEHHYIO (HOpMy
MyTEM PECYCNECHAUPOBAHUSA B CUCTEME BOJOCHAOKEHUS NMTHUYHUKA WM NPUMEHEH

IIyTCM BbIIIaMBAHHA.

2.8 UMMyHOreHHbIe KOMIIOHEHTHI BUpycBakuuH npotus Ubb

OcCHOBO# BUPYCBAKIIUH (MMMYHOTE€HHBIM KOMIIOHCHTOM) SIBJIACTCSA INITAaMM
BUpyca, (EHOTHUIT KOTOPOTO B OTHOIIEHWH OPTraHW3Ma-XO3sWHA JOJDKEH 00J1a/1aTh
TpeMmsi HamboJiee BaKHBIMH CBOHCTBAMH. a) MH(PEKIIMOHHOCTHIO (MTPH 3aAaHHOM
croco0e TOCTYIUICHHs); 0) MOHMKEHHON BHUPYJIEHTHOCTBHIO - HE CYIICCTBEHHBIM
HapyIIeHHEM TOMEOCTa3a B TMPOIMECCe PENPOAYKIMH W JIACCEMHUHAIWH, B)
UMMYHOTEHHOCTBIO - CIIOCOOHOCTHIO MHAYIUPOBATH CHEMA(PHUSCKYIO MMMYHHYTO
PEAKLIHIO.

B npakthueckoM ~ acmekre — HauOoJiee  BaXKHOM  COCTaBIISIFOLIEH
WH()EKITMOHHOCTH (CIMTOCOOHOCTH K Pa3BUTHIO B OPTaHU3ME-XO3SIMHE) BAKITMHHBIX
mraMmmMoB WBbB sBnsgeTcss HMHBA3UBHOCTH, T.€. — CIOCOOHOCTh MIPEOAOJICBATH
3aIATHBIE MEXaHW3Mbl Makpoopranm3ma. Hawmbomee BaxHBIM (haKTOPOM
MPOTUBOACHCTBHS BAKIIMHHOMY BHUPYCY SIBJACTCS TPAHCOBAPUAIbHBI UMMYHUTET
ublmiaT [56; 67; 120], nockoJibKy BUPYCBAKIIUHBI IPUMEHSIOT B PAaHHEM BO3PacCTe.

[Tokazarenu BupyneHtHoctu Bupyca Wbb [112] y BakuuHHBIX IITAMMOB
CYILIECTBEHHO HUXKE, YEM Y TIOJIEBBIX areHTOB. OJTHAKO BUPYC, ABJISISACH OOJIUTATHBIM

BHYTPUKJICTOUHBIM TMApa3UTOM, HE MOXET ObIThb aOCOMIOTHO OE3BPEIHBIM.



27

Haunbonee BaxHO#M XxapakTepUCTUKON NAaTOT€HHOTO JEHCTBUS BAKIIMHHBIX IIITAMMOB
Bupyca UBb ciyxuT olieHKa MOBPEXKACHUN Oypchl — IVIABHOTO OpraHa-MHUIIEHU
B0o30yauTensa. Bo3aelcTBre areHTa perucTpupyercs Kak mo Mnoka3aTesiiM METPHK
Oypcel [78; 92], Tak ¥ Ha THUCTOJIOTMYECKOM YPOBHE MO CTENEHU Pa3pyIICHUS
mumdorutapasix  dommukynoB. Ha mpakThke TOBpexkmaomiee  IeHCTBHE
BAKIMHHBIX IITAMMOB Ha3bIBAOT PEAKTOI€HHOCTHIO.

Kak mpasuio, eHoTHIMUECKHE TPU3HAKA HM3BECTHBIX ATTEHYHWPOBAHHBIX
BapuantoB WBb cBs3zaHbl, T.e. 00jee WHBA3UBHBINA INTAaMM SBJsAETCS OoJiee
PEAaKTOTEHHBIM U, B TOKE BpeMs, Oojee MMMYHOTeHHbIM. Ha 3TOM OCHOBaHuH
BaKIMHHbIC TaMMbl Bupyca BB npunsato paznuuatse: [4; 95; 99; 110; 112; 114]
KaK «MATKHEY», «IPOMEKYTOUHBIE» U «TOpPSAYUE», B 3aBUCHUMOCTH OT WX
CIIOCOOHOCTH TMPEOAOJEBATh TPAHCOBAPUAJIBHBIA WMMYHHUTET W MOBPEXKAATh
mumdorutapabie  omukyasl TkaHu Oypcewsl [78; 76; 104], uto BBI3BIBAET
UCTOLICHHE JUM(OIMTAPHBIX 3aMacoB (BOZHUKHOBEHME WMMYyHoJedUIIMTa) W
BO3paCTaHUE BEPOSITHOCTH PA3BUTHSI OMMOPTYHUCTHUCCKAX UHpEKIHit [S1].

3nech 1enecoo0pa3Ho /100aBUTh, UYTO YETKUX KPUTEPUEB, MO3BOJISIFOLIMAX
OTHECTH INTaMM K TOW WIM HWHOW Tpynne, HET, WU MO3TOMY MPUBEJACHHOE
pa3rpaHUyYEHUE «HE OTHOCUTCSA K 00JacTu HayuHbIX omnpeaencHuity [93].
Cuuraercs, 4TO KOJIMYECTBEHHO CTEIMEHb aTTE€Hyalluu BUpycHoro mramma Mbb
MOXET ObITh OMPEICSICHA MO AAHHBIM THCTOJOTHUECKUX [114] u rucToXuMU4YecKnx
vcclie1oBaHui Oypcehl [635].

[Tpu >TOM CBS3b (PEHOTUNMMUECKHUX MPU3HAKOB IIITAMMOB HE SBIIACTCA CTPOTO
dbyaknronanbHONW. CpaBHUTEIBHBIC HWCCIACAOBAHUS «MATKHAX)», «CPEAHUX» W
«ropsAuMx» TpenapatoB (Bcero 6 HAMMEHOBAHWH) HE TMOKa3ajdd OJHO3HAYHBIX
pe3ynabTaToB. B 4acTHOCTH, O/lHA W3 BUPYCBAKIMH, OTHECEHHBIX K «MSTKUM)
mpenapartam, 00yCIIOBHIIA 3HAUMMYIO TuCcTpoduro Oypehr [92].

Takke BaXHO OTMETHTh, YTO BO3JCHCTBME BAaKIMHHOTO BHpyca Ha

MaKpPOOPTaHU3M SBJISETCS A0303aBUCUMBIM [12].
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2.9 [leiictBue BupycBakuuH nporus Ubb

Pesymprar mnpuMEeHEHHS BUPYCBAKIIMHBI MOXKET OBITh Pa3JIOXKEH Ha
HECKOJIBKO COCTABJIAIOIINX, OCHOBHBIMH W3 KOTOPBIX SBJISIOTCS:

- 3aCEJICHWE BAKIMHHBIM BUPYCOM OJICKTUBHBIX Ui JAHHOTO BHJA
BO3OyAWMTENA 30H PENPOAYKIHMH (TKAaHCH-MUINICHEH) B MaKpOOpraHW3ME U
KOHKYPEHITUS MEXKY BaKITWHHBIMH ¥ BUPYJICHTHBIMH IIITAMMAaMH,

- Hecrnierduueckas (HECUCTEMHAs ) UMMYHHAs pEaKLus;

- crnenuduueckas CHUCTEMHAs WMMYyHHAs PEaKIUs, COMPOBOKIAIOMIASCS
aKkTUBanue B-kiIeTok 1 BRIpaOOTKOM MUPKYTUPYIOIIMX aHTUTEN.

Kouxypenyus mencoy SaKYuHHvIMU U GUPYIEHMHbIMU wmavmamu. B
€CTECTBEHHBIX YCJIOBHSIX TPOHWKHOBCHHWE BHPYCa B COMATHUECKYIO KJIETKY
(MpoXO0XKACHUE Yepe3 MeMOpPaHy) BO3MOYKHO TOJIBKO TPH HAJIMYUH PEIETITOPHOTO
adpuranrera. [Ipu s3TOM KONMMUECTBO BUPYC-ah(PHHHABIX PEIENITOPOB HA KJIECTOUHOMN
MOBEPXHOCTH KOHEUHO.

W3 »storo caeayer, WTo TpPH OJHOBPEMEHHOM TIOCTYIUICHUHM B 30HY
PENENTOPHOTO B3aMMOJCHCTBUSA IITAMMBI OJHOTO BHJA BUpyca, 00iamaroime
OJIMHAKOBBHIM TPOTIM3MOM, TEOPETHYECKH OYyAyT WMETh paBHbBIC IIAHCH Ha
MIPOHUKHOBEHUE B KIIETKY. [[peUMyIIeCTBO B TAKOM CITydae MOKET 3aBUCETh TOJIBKO
or (¢akrtopa BeposATHOCTH d(PdexkTnBHOrO KOHTakTa. Hampumep, ecam
MHOXECTBEHHOCTH 3aPaKCHHSI IITAMMOB BUpPyca OyJeT HEPaBHOM.

Ha mpumepe Bupyca rpurmma denoBeka ObUIO MPOJAEMOHCTPHPOBAHO, UTO
uTomaTHUeCKuit 3¢ (EKT, BHI3BIBAEMBINH BO30OYAUTEIEM B KYJIBTYPE KIETOK, MOXKET
OBITh CYIECTBEHHO CHWKEH (Ha 5,5 1g), ecnu 3apaxaroniuii BUPYCHBIA MaTepHa
MPUMEPHO HAIMOJIOBHHY COCTOSUT (MO JTAHHBIM SJICKTPOHHOW MWKPOCKONHH) W3
neheKTHBIX (PENPOAYKTUBHO HE criocoOHbIX ) eauawut] [100].

[TonoOHbI (heHOMEH KOHKYPCHIIMHM 3a KJIICTOYHBIC PEIETNTOPHl MEXITy
WH()EKITMOHHBIMHA BUPUOHAMH U ITyCTHIMHU BUPYCHBIMH KallCHaM1 ObLT yCTaHOBJICH
JUI BUpYyca noaroMuenura [54].

B cnyuae mocnenoBaTenbHOTO TOCTYIICHHUS JUTS BTOPOTO areHTa MIaHCHl Ha

YCHEUIHBIA PELEeNTOPHbIA KOHTAKT OyAYT CYIIECTBEHHO MeHble. Eciau srtan
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PEUENTOPHOTO B3aUMOACHCTBUS MPEOJOJICH, TO MPOUCXOJUT BHYTPUKIICTOUHAA
KOHKYPEHIIUS 32 YUaCTKH PEIUIUKAIUA HYKJIEUMHOBON KUCIOTHI U TpaHcsiuu [18].
Pe3ynbTaTOM KOHKYPEHTHBIX B3aMMOOTHOIIEHUA MEXKIY JABYMS OOBEKTaMH,
WHULIMUPYIOIIUMU OJIMHAKOBBIE MPOILIECChl B 3aMKHYTOM CHUCTEME MOMKET ObITh
YaCTUYHAS WIH TIOJTHAS WHTEPQPEPEHIMS — TOJABJICHUE OJHOTO W3 BHITIOTHAECMBIX
nporeccos [27].

®denomen wHTEpdEepeHITNU ObIT MOKa3aH MexAy BaknuHHBIM «LaSota» n
BUpYJieHTHBIM «NYP» mrammamu Bupyca Oonieann Herokacna. Ilpimsra
CTAHOBWJIMCH ycTOoWuMBbIMU K 1mTammy «NYP» wudepes 12 wyacoB mocnie
WHTPAHA3JIbHOUN WM UHTpaTpaxealibHOW BaKIIMHAIMK BUpycoM mTamma «LaSotay
[96].

C ucnonb3oBanueM I11{P Ob110 Moka3zaHo, 4TO €CJIM MTHII, BAKIIMHUPOBAHHbBIX
markum mrammoMm KMBb («Bursine», Fort Dodge Animal Health, Overland Park,
KS), gepes 0, 16, 24 u 48 yacoB mOABEPTHYTH 3aPAKCHUIO BUPYJIICHTHBIM ar€HTOM
(mramm «STC»), ToO BO BCeX Cydasx BAaKIWHHBIHA BHUPYC B TOH WJIM WHOW Mepe
MPETATCTBOBA  PENPOAYKIIMKA  BUPYJIGHTHOTO  Bo30Oymutens.  Oddexr
uaTepdepeHy OblJT 0OCOOCHHO BBIpAXKEH uepe3 24 dJaca Mociie MMMYHH3AIHH.
ABTOpBI CUMTAIOT, UTO JAHHOE SBJICHUE UMEET BAXHOE 3HAUCHHUE i
npodunakTuky qanHoro 3aboneBanwms [81].

3nech ciaeayeT MOMYEPKHYTh, UTO PACCMOTPEHHBIE MPUMEPHI  HE
MPEANOJIAraloT  ydyacTHe KaKUX-TM0O0 HWMMYHHBIX PEAKIHMid CO  CTOPOHBI
MakKpoopranusMa. B 3Tol CBSI3M MPEACTABAECTCS CHPABEAJIUBBIM 3aKIFOUECHHUE O
TOM, 4TO «PaHHsAS 3ammTa B OTCYTCTBMM AQHTHUTENI CBA3aHA C OJIOKMPOBAHUEM
BAPYCOCTIETU(PUICCKUX PEIETITOPOB HA MMOBEPXHOCTH KIIETOK-MHUIIICHER) ... B «...B
CJly4yae MPUMEHEHUS HEKOTOPBIX )KUBBIX BAKIIMH, BEPOSATHO, 00YCIIOBJIEHA OBICTPHIM
Pa3MHOXKEHUEM BAKIIMHHOTO BUPYCa B KIJIETKAX-MUIICHAX MPUBUTOrO OPraHU3May
[38].

Hecneyugpuueckas ummynnas peaxyus. OTBET MaKpoOpraHW3Ma Ha
BHEJIpeHUE MH(PEKITMOHHOTO areHTa HAYMHAETCS BKIIOYCHHUEM HECTICIM(UISCKAX

(BocmanuTeNbHBIX) peakiuii. K Takum MOryT ObITh OTHECEHBI:
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- TIOBBINICHHAS OSKCKPEIUs KIETKAMH SIHATEINS CIHM3UCTBIX 000JI0UEK
COCIMHCHUN THWIA JIM30IMMA WA JA¢(PEHCHHOB, pa3pylIAlONIAX O00J0UCUHBIC
MENTH/IBI BO3OYIUTENS;

- akTUBaAIMs MaKpo(haroB U aHTUTCH-TIPECTABIISIONAX JACHAPATHBIX KIIETOK,
KOTOPBIE OTHOCATCS K OHOSIICPHBIM (haroImuTaM.

[TapanyensHO BKITIOYAETCS MOIIHAA CHCTEMa «TPEBOXKHOTO OIOBEIICHHUS)
opranusMa. Hampumep, mOBpexACHHBIC KICTKH aKTUBHO OKCKPETUPYIOT
uHTepneiikuH [L-33, KoTOpeiil B HOpME y4acTBYET B COOPKE HYKJICONPOTCHUHOBBIX
KOMIUICKCOB B sAzipe. B pesynbraTe noBpexaecHua Tkaned npoaykius [L.-33 pesko
BO3PACTACT U MPOUCXOJUT €ro BhICBOOOKACHUE M3 KieTku. Ha npucyrcreue 1L-33
BO BHEKIICTOYHOM COCTOSHHWHM pEarupyoT WMMYyHHbIe KieTkn (T-xnerkw,
6a30¢mibl, 303MHO(UIIBI, TYYHbIE KICTKH, ACHAPWUTHBIC KJICTKH W Makpodarn),
3aMycKas BOCHAJMTENBbHYIO peakiuio. KpoMe 3TOro akTHBH3MpYETCs cHucTeMa
koMmIieMHTa, C-peakTUBHBIA O€NOK W APYTHe WHTEPJICHKWHBI, JOMOJTHUTEIHHO
aKTUBH3UPYIONIHE MaKpodaros.

BozBpamasice k BOMpPOCY O KOHKYPCHIIMM MEXKAY BaKIUHHBIMH W
BUPYJICHTHBIMH IIITAMMAMH BUPYCa TOMYCTUMO CUUTATh, YTO BAKIIMHHBINA BapUAHT,
WHAYIHPYS  TOJABKO  Hecmenuduueckwe  3alUTHBIC  PEaklud, CIOCOOSH
CYIIECTBCHHO OTPAaHWYUTh TPOHUKHOBEHHWE M PACIPOCTPAHCHWE B OPTaHU3ME
BUPYJICHTHOTO BO30YIUTEIIA.

Cneyugpuuecras  (cucmemuas)  ummyHuas  peaxyus.  I[lporeccsr,
00yCIIOBJICHHBIC BHEIPEHUEM B OPTaHW3M WMMYHOTEHA (9K30TCHHON TeHETUUYECKH
Yy>KEpOAHOH CyOCTaHIMK), HANpaBlICHHbIE HAa TOJJAEPKaHUE TOMEOCTa3a,
MPOUCXOMAIMNAE € ydacTHeM JIMM(POWIHBIX KJIETOK, PAcCMATPUBAIOTCSA Kak
nposBiicHre UMMyHUTETa. O0s3aTETFHBIMY 3TallaMA UIMMYHHOTO OTBETA SABJISFOTCS
pacmo3HaBaHue, CHEM(PUICCKOE BO3JACHCTBHE U ACCTPYKIIMA UMMYyHOreHa. Ecmm
AMMYHHBI OTBET SBJISETCS Pe3yJbTaTOM HETOCPEACTBEHHOTO BO3ACHCTBUSA

MMMYHOT€HA, TO OH CUNTAETCS aKTUBHBIM [42].
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Takum 00pa3om, Mocjie BHEAPEHUS B OPraHU3M BaKIMHHOTO BHpYCa,
WHIYIHPYIOMIETO HECTIEITU(DUUECKHE AU THBIE PEAKITH, clieayeT (ha3a akTHBHOTO
cnenuuIecKoro UMMYHHOTO OTBETA.

AHTHTEH 3axBaThiBaeTCsl MakpodaramMd WIA JACHAPUTHBIMHA KJIETKAMH
MOCPEACTBOM TMHHOLMTO3a W B-KJIeTKaMu TpU TOMOIIH OMNOCPEJOBAHHOIO
peuentopamMu abCOpOLMOHHOTO SHAOIMTO3a. B 3aXBaTUBIIMX AaHTUTEH UMMYHHBIX
KJIETKaX aKTUBU3HPYIOTCS (DEPMEHTATUBHBIE MPOIECCH, AHTHUTECH TOJBEPracTcs
JE3UHTETPALlMK, U TOSBJSAIONIMECA B PE3YJIbTaTe MENTU/bI SKCIPECCUPYIOTCS Ha
MOBEPXHOCTh KJIETOK, MNPUCOCAUHAACH K MOJIKYJIaM TJIaBHOTO KOMILIEKCA
TUCTOCOBMECTUMOCTH. B TakoM BHAe MNpPOMCXOAWT Tpe3eHTarus (mepenada
uHoOpMaAIM O CTPYKType) aHTHUTreHa «3(D(PEKTOPHBIM BETBAM aJIaNTHBHON
UMMYHHOW cuctembl», B- u T-numdonmra, kotopeie Oyayt ¢GoOpMHPOBATH
cnerudpruecKknii *UMMYHHBIH OTBET [62]. [Ipr3nakoM pa3BUTO IMMYHHOH peaKITiu
ABJIACTCS CHHTE3 CIICM(PUICCKIX aHTUTE W BOSHUKHOBEHUE UMMYHOJIOTHUECKON
MaMSITH.

Humynuszupyrowas 003a  6akyunHoco 6upycd. AKTUBHOCTh HWMMYHHOM
PEaKIMu OpraHn3Ma HEMOCPEACTBEHHO CBSA3aHA ¢ KOJIMUECTBOM COOBITUH aHTUTCH-
npe3eHTalmi. OAHAKO NOpH UCHOJIb30BAHMU KUBBIX BaKIMH KOJHUYECTBO
MOCTYIUBIIECTO HH(EKITMOHHOTO BUPYCa HE MOXKET OBITh HCOTPAHHUUYEHHO OOJTBITTHM.
NMMyHOTr€HHBI KOMIOHEHT BUPYCBAKLIMHBI TUMHTUPYETCS ONMPEACIICHHON 0301,
KOTOpas JOCTAaTOUHA ISl 3allyCKa UMMYHHOM PEaKIMU, HO MPU 3TOM CYIIECTBEHHO
HE HapyLIaeT rOMEOCTa3s.

JIns BCeX M3BECTHBIX KOMMEPUYECKUX BHUpPYCBakuuH npotuB Mbb ykazansel
UMMYHM3UpYIole 103bl. OJHAKO METOAbl HMX ONPEACNICHUS B JOCTYIMHOH
JuTEepaType MPAaKTUYECKW HE MpeacTaBieHbl. Hanmpumep, BenvuMHA NPUBUBHOM
no3el mrTamma «bI» (3 1gDU]ls0) koncratupyercss Ha ocHoBanuu 100%-ro
MPOTEKTHUBHOTO TMOCTBAKIMHAJIBHOTO 3(dekra [12]. MunnmansHas mo3za Bupyca
mramma «KBK» mis 100% 3ammrer coctaBma 2 1g DU /1s0. OqHako yauThiBast, 94TO
JUISl BAKIMHALIMKM UBITUIAT C MMACCUBHBIM MMMYHUTETOM TPEOYeTCs HEKHUI «3amacy

BHpPYCa, B KAUECTBE MMMYHHU3UPYIOIeH Obuta BeiOpana mo3a 2,5 1g DU s [1].
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Oyenxa HanpsijceHHOCmu NOCMBAKYUHATLHO20 UMMyHumema. OYEeBUIHO,
YTO HaW0OJIee HAMIEKHBIM METOJOM OIEHKH HANPsHKCHHOCTH MOCTBAKIIMHATBHOTO
AMMYHUTETA SBJIACTCA SKCTIEPUMEHTAIBHOE 3apaKeHUE MPUBUTHIX NTUI. OMXHAKO
OCTPbIH OMBIT BCErAa 3MU300THUECKUA OMACEH, TpeOyeT OOJbIIUX TPyao3arpar u
MOXET ObITh MPOBEICH TOJIBKO B CrielHaNIbHBIX YcaoBuax. g UBb anbrepHatuBoi
MOXET CIYKWATh OMOCPEAOBAHHBIM  TOAXOJ, OCHOBAHHBIM HA  aHAJIW3E
HaMPsSXEHHOCTH TYMOPAJIbHOTO HIMMYHHTETA.

Hampumep, mokazano, uto Tutp antuten Boime, ueMm 1:850 (mabop IDEXX,
USA), ycranoBiaeHHbIH uepe3 21 CyTKH y UBITUTST, BAKIIMHAPOBAHHBIX IIITAMMOM
«KBK», coorBerctBoBai ux 100%-ii 3amuiiennocty [1].

Hcmonb3yss  pe3yabTaThl  OCTPHIX OMBITOB, TOMYYCHHBIX Pa3TAIHBIMH
UCCIIEIOBATESAMH, MPOU3BENIN PACUET MPOTHO3UPYEMOHN BETUUMHBI CPETHETO TUTPA
CBIBOPOTOYHBIX QHTHTEJN, TPH JOCTHXKEHUM KOTOporo He wMeHee 95%
UMMYHU3HPOBAHHBIX NITUIl OymyT 3ammieHsl (1g7Tsos, USA). Pacuer BmonHsM
st guHeWHoro — akBuBaymeHTa  fos=1g[0,95/(1-0,95)]=1,279,  wmcnomw3ys
perpeccuoHHoe  ypaBHeHue. Mckomas  OLEHKAa  COCTaBWjla  BEJIMUMHY
"lgTs=(0,415)1,279+2,863=3,394, wmm “~Ts=2477. JloBepuUTENbHbINi WHTEPBAI
(p=0,05) momy4yeHHOW OICHKW MO OCH opauHaT mMen 3Hauenme +0,199 lg, uto

COOTBETCTBOBAJIO Irpanuam 1567+3917 [36].

2.10 3aksrouenuie mo 0030py JIUTEPATYPHI

PaccmoTpennas mHpopManus TO3BOJWIA CASIATh PAJ 3aKimoucHui. B
HacTosiee Bpemsa npobnema MBB cymiectByer BO BCeX CTpaHax C Pa3BUTHIM
MPOMBIIIJIEHHBIM ~ TITULEBOACTBOM.  3a00JIEBaHUE  SABJISETCA  SKOHOMHUYECKHU
3HAUYMMBIM U TpeOyeT 00sA3aTenbHol cneruduueckor mpopuIaKTHKH.

[{upkynupytoiue B €CTECTBEHHBIX YCI0BHUAX mTamMbl Bupyca Ubb (B Tom
YHUCJIC W BAKITUHHBIC ) SBOIOIUOHUPYIOT, IPETEPIICBAIOT HACIICYEMbIC H3MEHEHNS,
U MHOTHUE BUPYCHbBIC TOMYJSLMH CTAHOBATCS BbICOKOBUPYJIEHTHbIMU. JlaHHOE
00CTOATENICTBO YBEJIMUUBAET PUCK BOZHUKHOBEHHUS Benblku Ubb.

Jns co3maHus akTUBHOrO WMMyHHTeTa K BuUpycy Wbb y wmonoanska

HCIIOJIB3YKOT JKHUBBIC BHPYCBAKIHWHLI, V¥ KOTOPBIX MMMYHOI'CHHBIM KOMIIOHCHTOM
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SBJISIOTCS BaKIMHHBIC IITaMMBI BUpYca. [Ipu 3ToM, (heHOTHIT BAKIIMHHOTO IITaMMa
JOJDKEH OBITh KOJIMYECTBEHHO OXapaKTePU30BAH MO CIASAYIONIMM TPU3HAKAM:
WMMYHOTEHHOCTH (CITOCOOHOCTH WHAYIMPOBAThH CHCTEMHBIH CreA(pUICCKUA
UMMYHUTET, HAMPSHKEHHOCTh KOTOPOTO TOCTATOYHA JIJIsi MPOTEKTUBHOTO (pdekra B
OTHOMICHUW  WH(PEKIIMA  TOMOJIOTHYHOTO  BHPYJCHTHOTO  BO30ymWTENs);
WHBAa3UBHOCTH (CITOCOOHOCTH TPEOMOJICBATh 3alllUTHBIC Oapbephl OpraHU3Ma W
HEUTpaAM3yIomiee  JACHCTBHE  NUPKYJIUPYIOMAX  MATCPUHCKUX  QHTHTEN);
PEaKTOTCHHOCTH (CTETICHU MTOBPEXKICHUH CTPYKTYPHI U PyHKIMH TAMQPOITHTAPHBIX
OpPraHOB-MHUIIICHEH).

W3BecTHBIE  METOAWMYECKWE  TOAXOABI, B  TPHHIMIE,  IO3BOJIAIOT
oXapakTepu30BaTh (PEHOTHUN BAKIIMHHOTO IITaMMa BHPYCa, OAHAKO MPEANOIararoT
1E71€CO00Pa3HOCTh CTAHMIAPTH3ANMHA HEKOTOPHIX KOJMYCCTBEHHBIX IOKA3aTEIICH,
MPUTOAHBIX JJIT B3AUMHOTO COTIOCTABJICHHUS.

NHBa3WBHOCTH IMTaMMa MOXET OBITh BBIPAXKCHA B BUAC HaWOOJBITICH
(KpUTHUECKOW) KOHIICHTPAIMA MATCPUHCKUX aHTUTEN, MPHA KOTOPOW BHPYC
Croco0O€H pa3BUBATHCA B MakpoopraHusMe (ToporoBeiii Tutp). OmHAKO, s
OTIPENICIICHAS] BEJUYHMHBI TMOPOTOBOTO THTPA KOHKPETHOTO HWMMYHOTPOITHOTO
npenapara TpedyeTcs crenuaabHas MeToArudeckas pa3padboTka.

JIiis XapakTepuCTUKA UMMYHOTCHHOCTH TITAMMa MOXKET OBITh MCIIOIh30BaH
KPUTHUYCCKUN THTP MOCTBAKIIMHAIBHBIX ITUPKYJIUPYIOMIAX aHTHTEI, IPH KOTOPOM
BEPOSITHOCTh PA3BUTHSA HMH(PEKIIMOHHOTO TMPOIecca B OPraHU3ME MUHUMAajIbHA
(MPOTEKTUBHBIN TUTP). B 3TOM ciydae oreHKolW MMMYHOTEHHOCTH mTaMMa OyeT
pE3yNIbTaT  COTOCTABIICHHWS]  BEJWYMH  TMPOTEKTUBHOTO W (PaKTHUECKOTO
MOCTBAKIIMHAJIBHOTO THUTPOB. YKa3aHHOE COIMOCTABJICHUE HEOOXOAMMO KakK IS
YCTaHOBJICHHSI BEJIMUMHBI MIMMYHHU3HPYIOMICH 1036 BAKIIMHHOTO BHPYCa, TaK W Ha
3Tane BBIXOAHOTO KOHTPOJIA MMMYHOTPOITHOTO TIpenapara.

JIis  OIIEHKW TOBPEXKIAIONMIETO ACUCTBUS BO3OYAWTENA TPEICTABIIAETCS
11E71€CO00pa3HbIM KOJTMUECTBEHHO XapaKTEPU30BaTh BUPYJIECHTHOCTh BUPYCHOTO
mraMMa Kak Mepy HaHeCeHHs yimepOa roMeocTady MakpoOpraHn3Ma Ha YPOBHE

IPYIIbl YYBCTBUTENbHBIX OOBEKTOB. ClENyeT yuecTh KIMHHUECKOE MPOSIBICHUE
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uHpekmu (3a007€BaeMOCTh), JIeTaNbHBIN S(PdekT um mopaxeHue Oypchl Kak
OCHOBHOTO OpraHa-MuilieHn BHUpyca (OypcanmbHblii wHACKC). [lpm »TOoM, mis
MOJIYYEHUS] OOBEKTHUBHBIX JAHHBIX, HEOOXOAMMO NAPAJUICILHOE HCMHOJb30BAHUE
MOJIOKUTENIbHOTO KOHTPOJIA B BHUJE W3BECTHOI'O BBICOKOBHUPYJICHTHOTO IITAaMMa
Bupyca Ubb.

[Tockonpky (heHOTHNMUECKUE MPU3HAKKA BAKIIMHHBIX mTaMMoB Bupyca Mbb
UMCIOT  pa3jiMuMs, CUWTAIM  HEOOXOJUMBIM  MPOBEPUTH  BO3MOKHOCTH
UCIOIb30BaHUSA B KAU€CTBE HWMMYHOTCHHOTO KOMIIOHEHTA BHPYCBAKIIUHbBI
KOMOMHAIMIO IITAMMOB, 00JIQJAI0IINX HEOJAUMHAKOBBIMUA CBOHCTBAMU. A UMEHHO,
UCIOJIb30BaTh CMech ImTamMMmoB «Buatepduna 2512», koTopeiii mMmeeT cialdyro
WHBA3WBHOCTh M HU3KYIKD PEAKTOr€HHOCTh, U ITaMM «bl», umeromuil BbICOKYIO
PEKTOT€HHOCTh W MHBA3BHOCTh. J[OMyCTUMO cuMTaTh, 4YTO, OOBEAUHCHHBIE B
3 PEeKTUBHBIX 103aX yKa3aHHBIC MTAMMBI, MOTYT B3aUMHO JOTIOJIHATH TIPHCYIITHAE
MM CBOMCTBA.

B nmocTymHBIX JMTEpAaTypHbIX HWCTOYHUKAX CBEACHUN O mpenaparax
cneruprueckot mpodumaktukn VBB, 0CHOBOW KOTOPBIX SABIAETCS KOMOWHAIHSA
HECKOJIbKMX IIITAaMMOB BO30yauTesid, He mnpeactrasieHo. OMHAKO NPUMEPHI
TOJIATIITAMMHBIX KUBBIX BAKITUH JJIA TPOPUIAKTHKA APYTHX BUPYCHBIX OOJIC3HEH
W3BECTHBI.

Pe3ynbTaThl 3KCMEPUMEHTOB C BAKIMHHBIMHK IITaMMaMud BUpyca Mapeka
MOKa3aJiv, YTo Tpernapar Ha ocHoBe cMecH mraMMmoB « HVTy» + «SB-1» Obin 6omee
adekTrBeH, YeM COOTBETCTBYIOIIME MOHOBaKIMHB [119]. Macmrabnsie
KJIIMHWUYECKWE UCTIBITAHUSA, MPOBEACHHBIC HA MOroyioBbe Oosice yem u3 180 Thicsau
OpOHIEPOB, C BHICOKOW NOCTOBEPHOCTHIO MOATBEPAMIN YCUJICHUE TTPOTEKTUBHOTO
JNEHUCTBHS MOJUIITAMMHOrO mpenapata [68]. BaknuHa Ha OCHOBE YKa3aHHBIX
mTamMmMoB Oblia BBeAeHa Ha pbiHOK CIIA B 1983 roay m 10 cux mop HIMPOKO
UCIIOIb3YETCS.

SIBneHne yCUIICHUSI MMMYHHOM PeaKlMK NTHUIl Ha MOJUIITAMMHBIA Tipenapat

ObLIO ompeneneHo Kak cuHeprudeckuii dddext (synergistic effect of two vaccine
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viruses working together). DToT cuHeprusm HaOmMoOmajacs Aake TOraa, Koraa
cootHomeHue mramMmoB «HVT» u «SB-1» coctasmisiino sBcero 25 k 1 [117].
CymiecTByeT  BapWaHT  TOJMINTAMMHOW  BUPYCBaKIIMHBI  TPOTHB
uHpexmmonnoro Oponxmta Kyp «Poulvac 1B  Primer» (Zoetis, USA),
UMMYHOTEHHBIM KOMITOHEHTOM KOTOPOMU SBJIACTCA KOMOMHAIHS aTTCHYWPOBAHHBIX
mrammoB «H-120» (ceporuna Maccauycerc) u «D274» (I'onmanackas rpynma). 3a
cuéT cuHepreTndeckoro »hdexra mraMMOB BaKIMHA 3aIUINACT NTHITY ¢ TIEPBOTO
JIHS, HE TOJIBKO OT mTamMMoB Tpynmsl Maccauycerc («H120», «HS52», «M41»), Ho n
OT BapuaHTHBIX MTamMMOB [ommanackoi rpynmsl («D274») u rpynmel «793B»
(«4/91», «IB88», «FR94») [88]. Codueranme ompeneaecHHBIX BapUAaHTOB BHUpYyca
JEMOHCTPUPYET 3HAYUTEIBHOE PACHIMPEHUE AHTUIEHHOI'O CIEKTPA BAaKLMHBI W,
BO3MOXXHO, YCHJICHHE PCIENTOPHOW KOHKYPEHIIMM MEXKIY BAKIIMHHBIMUA W
MOJIEBBIMM IITAMMaMU BUpyca. Kpome 3Toro, ectb ykazanusa 4to mramMmmbl «Mad»
1 «4/91» akTHBU3WPYIOT PA3IMUHbBIC TUITHI IMMYHHBIX PEaKIuid X03auHa [72].
PazpaboTky monmMmTaMMHONW ~ BHPYCBAaKIHMHBI I CHCTIH(HUICCKOM

npodunaktukn BB cunranm ocHOBHOM 3aaueii HACTOATITNX UCCICIOBAHMM,
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3. COBCTBEHHBIE NCCJIEJOBAHUSA

3.1 MaTepuajbl
IMOpPHOHBI Kyp. B kKauecTBe CUCTEMBI KYJIbTHBUPOBAHUS U B KAUECTBE TECT-
CHUCTEMBI JUISI OTpeneiacHuss WHPEKIMOHHOW aKTHBHOCTH INTaMMOB BHpyca
UCIONb30BAIM pa3BuBarolueca 10-cyTounsie 3mMOpuonHbl Kyp kareropuu SPF
(Specific Patogen Free) dwmpmer «Valo Biomediay (I'epmanus). WukyOanmio
WHOUIMPOBAHHBIX AMOPHOHOB mpoBoAwIHM Tipu Temreparype (37,5+0,5) °C u

OTHOCHUTENIbHOU BiaxkHOCTH 60+70% npu NOCTOAHHONW BEHTWISLIUUA BO3/yXa.

Iruma. McmoplTanus TpOBOAMIM HAa KIMHHUYECKH 370POBBIX IBILIATAX, B
Bo3pacte ot 1 g0 30 cyrok. OOpa3oBaHHBIE B COOTBETCTBHM C IEIISAMHU
AKCIICPMMEHTOB TPYIIBI ITHI COACP)KAIM B H30JUPOBAHHBIX Ookcax. Parmon
KOPMJICHHS,  TEMIEPATYPHBIH  PEKHUM M OCBEIICHHOCTh  IOMECIICHUM
cooTBeTCTBOBAIN «CaHUTApHBIM TIPaBHJIAM IO YCTPOMCTBY, OOOPYIOBAHHMIO W

COJICPIKAHUIO HKCIEPUMEHTANIbHO-OMOIOTHUECKUX KIMHUK (BUBApueB)» OT 6

ampena 1973 r. N 1045-73.

IlITammbl Bupyca. B paboTe rcmnonb30Balivd CTaHAAPTHU30BAHHBIC IITAMMBI
Bupyca ['amOopo, oTtHOcsAmuecs k cemeicTBy Birnaviridae; pomy Avibirnavirus;
cepotuny I:

- BakiHHGIH mramMM « Buatepdung 2512» (CTO 00495527-0200-2019);

- BakuHHBIA mTamm «bI» (CTO 00495527-0200-2019);

- BUupyaeHTHbIH mwtamm «52/70» (CTO 00495527-0383-2020).

BakuuHHbie mTaMMbl BUpYyca MOAydYajyd Kak 00paslbl pacijiofoK padboumx
MOCEBHBIX  MATEPUAJIOB  HA  PA3BUBAIOIIUXCS SPF-smOpronax  Kyp.
Bupycconepxammm MaTepraaoM SBISUTHCH TYITKA WHPUITMPOBAHHBIX SMOPHUOHOB.

Bupynentaslii mTaMMm  TOAACPXKWBAJIM  MacCcaXaMW  HaA  IBITIIATAX,
BbIBeICHHBIX W3 SPF-3MOpuoHoB. B gaHHOM ciydae BUpycCCOJepKalluM

MaTepuaaoM ObUTH OypChl 3a00JIEBIINX WJIH MOTHOIIMX IIBITLIST.
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Bce BupycHble Marepuanbl TOTOBWIM B BHJIE OCBETICHHOTO TOMOTEHATa
WHOUIMPOBAHHBIX TKaHEW Ha W30TOHWUEeCKOM (QocharHom Oydepe (0,15M, pH
7,2+7,6). [lonpobHO monydeHue u padboTa C BUPYCHBIM TOMOTEHATOM OIMCAHBI B
pazaene 4.1.2.

Jlist XpaHeHUs BUPYCHBIC MaTepHalibl JTHODHIM3UPOBAIN C J00aBIICHHEM
cTabmmmupytomux KoMmnoHeHTOB (%): 5 — ruaponmsar naktanbOymuHa, 5 —

caxapo3sa; 0,5 - sxkemarosa.

BupycBakuunsl nporus HWbb. B paGore Obuim  MCHOJIB30BAHbI
BupycBakimHbl mpoTuB MBb w3 mrammo «Buntephumnaa 2512» m «bI»
npousBoactea OI'BY « BHUUIXK» (kommepueckne mruodumm3oBaHHbIC TTPETapaThl
C U3BECTHOW WH(PEKIMOHHOW aKTUBHOCTHIO). [IpemapaTsl mnpuMEHSAH B

COOTBCTCTBHUH C MHCTPYKIHAM 110 UCIIOJIb30BAHUILO.

3.2 MeTtoanbt

KyasTtuBupoBanue Bupyca WUBb. g KyJnbTUBUpPOBAHUS BaKIMHHBIX
IITAMMOB MCIOJIb30BAJIM Pa3BUBAIOIIMECS 3MOpUOHbI Kyp Kateropuu SPF B
Bozpacte 9-11 cyrok. Hnadummpyrommit marepuan BHocwin Ha XAO B
HWCKYCCTBEHHO CO3/JaHHOW BO3AYIIHOM Kamepe B OOKOBOHM CTOpOHE SMOpHOHA.
Kimmmanueckn nHGEKIMOHHABIN TTPOIIECC B YMOPUOHE XapaKTEPU30BAJICS JTaTCHTHBIM
MEPUOAOM, MPOAOJIKUTEILHOCTh KOTOPOro coctasisia a0 48 u. /lanee Hactynasna
CMEpPTh AMOPHUOHA, YTO KJIMHWUYECKH BBIPAXKAJIOCh B OMYCTOIIEHUHU KPOBEHOCHBIX
COCY/IOB.

[Ipn KyabTUBHPOBAHWW BUPYJICHTHOTO INTaMMa WH(PUIIMPOBAHHUE TITHII
MPOBOJAWJIA C TIOMOIIbIO MUMETKU-103aTOPA MyTEM MPUHYIUTEILHOTO BbiTAaUBAHUS

kasxaoi nune 1 em® naduumpyromero Matepuana.

Baknunanus nrug, UMMyHU3MpPYIOMMIT BUPYCHBINM MaTtepuanl BBOAWIN

IIyTCM IIPHHYAUTCIIBHOTO BbIIIAWMBAHHA C IIOMOINBIKO ITHIICTKH-A03d4TOpa K&)I(I[Oﬁ
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nrane B o6beMe 1 M, comepikaum 3a1aHHyI0 103y. KOHTpOoIbsHOM rpyrmne nTHiy

aHAJIOTHYHBIM CITOCOOOM B TaKOM K€ 00BbeMe BhITTaMBaIN Oy(EPHBIH pacTBOpP.

JKCNepUMEHTAJIbHOE 3apa)keHHe NTUll. [Ipy ucCnbITaHUA TPOTEKTUBHOTO
JEHCTBUS TpenapaToB crenupuIecKor MPOoGUIaKTHKHA, KOHTPOJIHLHOE 3apaKEHUE
MPOBOAWJIA  MYTEM  MPUHYJIUTEILHOTO  BBIMAUBAHUSA  33JaHHOM 03Bl
MHQHULUPYIOIEr0 MaTepuana B 00beMe 1 ¢M® ¢ IOMOIIBIO MHIIETKH-I03aTOpa

Ka)XI0U NTULIE.

IBTAaHA3HA IITHI. Hpouej:[ypy 3BTAHA3WH IITHUL BHITIOJHATIN B COOTBCTCTBHUH

¢ CTO 00495527-0002 ¢ ncnonb3oBaHUEM TAPOB TPUXJIOPMETaHA.

Ouenka wuH(}pEKIUOHHOTO THTPa BHpPyca. MHDEKIMOHHYIO aKTUBHOCTH
BAPYCHBIX MaTEPHAJIOB ONPEACIISIN THUTpOBaHWeM Ha pa3suBarommxcs CIIO-
SMOpHOHAX Kyp METOJOM TIOCJIEIOBATEIbHBIX KpPaTHBIX pa3BeneHuii. Pacuer
BeauunHbl wHpeKknmnonnoro tutpa (U /lsy) mpoussogunm o metony CrnmpmeHa-

Kepbepa [32].

Ceposoruyeckue wuccaenoBanus. Onpenenianm KOHLIECHTPALUIO (THTP)
aatuten k Bupycy UBB B chiBOpoTKax KpoBM NTHI] B HEMPSAMOM TBEpAo(dazHOM
ummyHopepmeHTHOM Tecte (MD-tect). Jlna mpoBeneHns aHanW3a WCTOIb30BAIN
auarHoctudeckue Habopel  pupmbr  «Synbiotics»  (Zoetis), USA. Omnenku
ONTUYECKOW TMIOTHOCTA TECTHUPYEMBIX MPOO M MOCIEAYIOIIUE PAacyeThl BEJIMYUH
TUTpOB chiBopoTtouHbix antuten (1gT=1,172x(lg(s/p)) +3,614) mpoBoaunu B
COOTBETCTBHM C MPUJIAraeMOW MHCTPYKLMEH HAa COBMEIICHHOM C KOMIBIOTEPOM
cnekrpodoromerpe-puaepe «STLy, ABctpus.

Ceponorvueckne HCCIECNOBAaHUS TMPOBEACHB Ha 0a3e Jabopatopuu

snu3o0Tosiorun U Mouutopunra ®I'BY « BHUNIXKy, r. Bragumup.
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OGopyaoBanne u HHCTpyMeHTapuii. Bce xupypruueckue npoueaypbl
BHITIOJIHSJIA € MCIIOJB30BAHUEM  CTAHIAPTHBIX HWHCTPYMEHTOB (TIHHIIETOB,
CKaJIbIIEIICH, HOXKHUIT).

Jlns ompeneneHus maccel 00bekTOB B jauamazoHe ot 100 mo 300 r
HCTOJIb30BAIM  DJICKTPOHHBIE BECHI, MMEIOIIME TOUYHOCTh u3Mmepenus 0,1 T
(mampumep, «OHAUS» SPU 601, Switzerland). [lns B3BemmBaHus OOBEKTOB
maccoit g0 100 r© wuCHOSb30BaM SJEKTPOHHBIE BECHI, HMEIOIIME TOYHOCTh
n3mepenns 0,01 v (manpumep, «GH-120» A&D, Japan).

CraTHCTHYECKHIT aHAJIH3 IKCNEePUMEHTAJLHBIX JaHHBIX. Vcnons3oBamm
napametpuueckue (3akc JI., 1976; Tlommapn /1., 1982) m Hemapamerpudeckue
(Xomnernep M., 1983) meroapl aHanusa BHIOOPOK BAapbUPYIOIIHUX TEPEMEHHBIX.
Onpenensy MOKa3aTeNy CBSI3W 3aBHUCHMBIX TIEPEMEHHBIX B BUAEC KOY(PPHUITHEHTOB
KOPPETAIAY WK TTOCTPOEHUS perpeccnonubix mozeneit (Muctok H.C., 1975). Jlna
BBIYHUCITUTEIFHBIX OTIEPAINi M TIOCTPOCHUS THarpaMM HCTIOIb30BATA MTPHIIOKEHUE

Microsoft Office Excel.






