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PE3IOME

W13yyanv rymopanbHblii OTBET 1t ABUTATENbHYI0 AKTUBHOCTb PECHUTYATOO SMUTENA CIU3UCTON 0605I0UKM Tpaxen y T,
MPUBHTBIX NPOTUB UHOEKLMOHHOTO NAPUHTOTPAXEUTA, C OMOLLbHO LIMAMOCTATINYECKOTO TECTa. BaKLyHbI, BHE 3aBUCUMOCTU
0T CN0C06a NPUMEHEHNA, CHIDKANY ABUTATENbHYI0 aKTUBHOCTb CIM3UCTOI 0607104KIA TPAXel NTUL Ha 5-9% ¢ 3-x no 7-e ¢yT
nocne NpUBUBKIA. I 3T0M OKyNApHOE NPUMeHeHNE BAKLUH Y HE3HAUNTENIbHOTO KOMUECTBA LibIMAAT BbI3bIBANO Pa3But-
THe 0fIHOCTOPOHHIX CEPO3HbIX KOHBIOHKTUBHUTOB C 611aronpuATHbIM HCXoioM. OpabHas BaKLMHALMA He BbI3bIBAA KaKMX-
1160 KIMMHUYECKIX U3MEHeHNI Y T, T ceponornyeckom MOHUTOPUHTE Gblnl BbIABAEH 60f1ee PaHHMI U HANPAXKEHHbIN
VUMMYHHbIF OTBET y MTIL, MPUBHUTBIX OKYNAPHBIM CIoco6om. Tpebyemblii ypoBeHb CeponpoTeKLMM B OMbITHBIX FpyMNax
MPeBbICYN MUHUMANIbHOE 3HaueHwe (80%) HaunHan ¢ 16-X CyT nocne BakuuHawwu. lpy 0panbHOM NpUMeHeHH Cpok dop-
MUPOBAHYS IMMYHHOTO OTBETa 3aBUCEN OT BEAMUUHBI MMMYHI3UPYIOLLEH [103bl BAKUMHHOTO npenapara. Mpyu 3Tom Bak-
LIMHA 0TEYECTBEHHOTO IPOM3BOJCTBA M0 6€3BPEAHOCTI 1 UMMYHOTEHHOMY JeICTBII0 He YCTYNana UMMOPTHbIM aHasIoram.

KntoueBble cnosa: I/IHd)eKLI,I/IOHHbII7I JIAPUHrOTPAXenUT NTULL, PEAKTOreHHOCTb, LMAMOCTaTNYeCKMiA TecT, (epoKoHBEpCUA.

BBEAEHUE

Bo3bygntenem MHGEKLMOHHOrO NlaprvHroTpaxenTa
ntuy (UT) ABNAETCA BbICOKOKOHTArMo3HbIl BUPYC BUAa
Gallid herpesvirus 1. WIT - ocTpas pecnvpatopHas 6o-

NIeTaNIbHOCTM HE MOXET ABMATbCA OOEKTVBHOW OLIEHKON
BbICOKON BUPYNEHTHOCTU NONEBOro Bupyca.
B cBA3M C 3TUM UMANOCTATMUYECKMIA TECT, 3aK/ovato-

Ne3Hb Kyp, HAHOCALLLAA 3HAUYVIMbIVI SKOHOMUYECKNI yLep6
NPOMbILLIIEHHOMY NTULIEBOACTBY BO BceM mupe [4, 10]. Kak
npaswuo, ¢ Lenbto 6opbbbl n npodunaktnku WIT ncnonob-
3Y10T >KMBble BaKLMHbI. [Tp1 3TOM BaKLMHHbIE WTaMMbl 06-
nafatoT CMOCOBHOCTBIO K FTOPU3OHTANbHOW Nepefaye U pe-
BEpPCUM NpY naccmpoBaHum in vivo [4, 6, 8, 111.
Bo36ynutenu Takmx pecnupaTtopHbix 6onesHein NTuL,
KaK MHEKUMOHHDBI BPOHXUT Kyp, HbloKacsickas 60ne3Hb,
MeTanHeBMOBUPYCHaA UHEKLUMA, pecnnpaTopHbIn MU-
Kornnasmos, a Takxe WJIT, BbI3bIBalOT OCTAHOBKY CKOOpP-
LMHVIPOBaHHbIX OGUEHMNI PECHWNYEK CITM3MCTON 0600UKM
Tpaxewn. B pe3ynbraTte HakannvMBaeTcA BOCNaNMTENbHbI
3KCCyfaT, YTo NPUBOAUT K 3aKynopke MpocsBeTa ropra-
HV 1 Tpaxeu 1 rméenn NTuLbl OT yAyLbA. [oBblWeHWIo
neTanbHOCTM CNOCOOCTBYeT HacnanBaHWe CeKyHAapHOM
MUKPOGNOPbI MW HaxoXAeHVe NTULbl B Hebnaronpuat-
HbIX 300TUTMEeHNYECKMX YCIOBUAX (Hanpumep, Hannyne
CKBO3HAKa, BbICOKOW 3aMbl/IeHHOCTV WU 3ara3oBaHHOCTY
BO3Jyxa B NTUYHMUKaxX) [2, 3, 5, 7, 9], noaTomy nokasaTtenb
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WMnca B 6GanibHOM OLEHUBAHUWN CTEMEHN OCTAaHOBKM
MepLaTeibHOM aKTUBHOCTU CIN3UCTON 06010UKM Tpaxeun
nTuL, ABNAETCA 6onee KOPPEKTHOM OLEHKOW MO CpaBHe-
HUIO C NOKasaTeNieM JIeTalbHOCTU NTULbI B MHOUUNPO-
BaHHOW rpynne. [lJaHHbIi MeTo[ 0COOEHHO LieHeH npu
CpaBHUTENIbHON OLeHKe OCTaTOYHOW PeakTOreHHOCTU
aTTeHYPOBaHHbIX MPOV3BOACTBEHHbIX LITAMMOB BMpYca
WNT n nccnegosaHnm 6e3BpefHOCTY BaKLMHHbIX Npena-
paToB, MOCKOSbKY NCMOMb3yeMble LTaMMbl d priofi He Bbl-
3bIBalOT rmbenu ntuubl [2].

B pe3ynbraTte MHOrOKpaTHbIX OMbITOB MO KOHTPOJIbHO-
My 3apakeHMIo LbINAAT NaToreHHbIM wrammom «boratum-
weBcKmin» Bupyca T 6bino ycTaHOBNEHO Hannumne cBs-
31 MeXAY HanPAXeHHOCTbIO FYMOPasibHOro MMMyHUTETa
N NPOTEKTVBHbBIM AENCTBUEM BaKLUHBbI. bbl1 060CHOBaH
YPOBEHb CbIBOPOTOYHbIX aHTUTES, rapaHTUPYOLW NI 3aLu-
LLEHHOCTb BaKLVHMNPOBAHHbIX MTUL, 3HaYeHMe KOTOPOro
IBYKpaTHO (Mnn 6onee) NpeBoCXoanT MUHMaNbHOE 3Ha-
YeHune NO3UTMBHO-HEraTMBHOIO NOpPOra B UCMONb3yeMOM
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Tabnuua

OCHOBHbIE XapaKTepUCTUKY TPeX XKuBbIX BakLuH npotus WIT

IMOPUOH-BaKLMHA

XapakTepuctuka Hobunnc ILT [annuBak LT
13 Wramma «0»
[lItamm «0» «Serva» «T-20»
— Intervet
Peanp BHUU3X, Poccua International B.V., Merial, OpaHuua
U3roToBUTENb
Huaepnaxppl
[omoreHat TkaHu [omoreHat TkaHu 39K MODHOHOB
BupycHblit MaTepuan XAO 133K XAO v 39K a (D-i
3m6puoHoB CMO-kyp | 3m6puoroB CNO-kyp »
Cnoco6 npvmeHenma | OKynApHo 11 opanbHo OkynapHo OKynApHo 1 opanbHO
[lo3a Bupyca B 0HoiA
NpVBMBHOI f03e 500 (okynapro) 320 500
2000 (opanbHo)
BaKLHbI, 314,11So

(MO — kateropua XnBOTHBIX, B OpraH3me KOTOpbIX OTCYTCTBYIOT ONpe/ieNeHHble NaToreHHble
MUKPOOPraHU3Mbl 11 aHTUTENA K HUM;

XAO — xoproHannaHTouncHas 060104Ka IMOPUOHOB Kyp;

SN0, —50% 3MOpMOHaNbHaA MHUUMPYHOLLAA A03a;

39K — 3KCTpaImMOpUOHaNbHaA XKUAKOCTb IMOPIUOHOB Kyp.
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[OMarHoCcTMyeckom Habope NMMyHOpEePMEHTHOrO aHanv3a
(MDA) [1].

Llenbto HacToALWMX NCCNefoBaHNA ABUTOCh CPaBHEHNe
[PEaKTOreHHOro 1 MMYHOTEHHOTO eNCTBUA TPEX XKMBbIX
BakuuH npotums UIT, 3apernctprupoBaHHbIX Ha TeppUTO-
pun PO, nocpeacTBOM LMAMOCTaTUYECKOTO TeCTa, KINHW-
YyecKoro HabnheHNA 1 CePONIOrMYeCckoro MOHUTOPUHTa.

MATEPWAJbI U METO1bI

Xusvle sakyuHsl npomus UJIT. B paboTe 6binn ucnosnb-
30BaHbl KOMMepPYeCKM AOCTYMNHble BaKUMHHbIe npenapa-
Tbl, OCHOBHbIE XapaKTEPUCTMKIN KOTOPbIX NPeacTaBneHbl
B Tabnuue.

MooonsimHas nmuya. B onbite ncnonbsosanu 180 ubl-
nAAT 35-CyTOYHOrO BO3pacTa Kpocca «XanceKke bpayH». K-
nepvMeHT NpoBoannmn Ha 6a3se BrBapua OrBY «BHUN3K»
B 60KCOBOM nomeLleHuun. MTny cooTBeTCTBEHHO CHOopMU-
POBaHHbIM rpynmnam cofepasnun B OTAENbHbIX NepyaTouy-
HbIX U30N1ATOPAaX C KOHTPOsIeM TemrepaTypbl 1 AaBleHnA
nNpodunbTPOBaHHOrO BO3flyXa M aBTOHOMHOW nogaven
BO/bl 1 KOpMa.

Hunuocmamuyeckut mecm. MNonyyeHune TpaxeanbHbIX
SKCMMAHTATOB U OLEHKA MX LUINAPHOIN akTUBHOCTU Obini
npoBefeHbl COrNlacHO MeToAaM, ONMCaHHbIM paHee [2, 3],
C HEKOTOPbIMM U3MeHeHAMM. KpaTKo: TpaxeanbHble none-
peuHble cpe3bl (KonbLia) N3 BePXHEro, CPEAHEro 1 HUXKHe-
ro y4yacTtkoB Tpaxeu TonwmHon 0,5-1,0 mm B Konnuectse 3,
411 3 WITYK COOTBETCTBEHHO OT KaXXOoW NTULbI GblIn nccne-
[I0BaHbl NOJ, CBETOBbIM MUKPOCKOMOM MHBEPTUPOBAHHOMO
Tuna ¢ 60-150-KpaTHbIM yBenuyeHnem. BennunHy noka-
3aTenA OCTaHOBKM [BUraTeNbHON aKTUBHOCTU KaX[oro
TpaxeasnibHOro 3KCMaHTaTa OLeHMBanM Mo NATMGaNIbHO
wkane ot 0 o 4. Mpw 3Tom 0 6annoB 03HaYaNo OTCyTCTBUE
OMEHNA PeCcHNYEK NPOTAXKEHHOCTbIO He bonee 5% nepu-
MeTpa OKPYXHOCTU 3KCnnaHTaTa, 1 6ann — He 6onee 25%,
2 6anna - He 6onee 50%, 3 6anna — He 6onee 75%, 4 6an-
na - OTCyTCTBME ABMKeHMA pecHnyek Ao 100% nepumetpa
OKPYXHOCTW. 3aTem paccunTbiBany cymmy 6annos (Xc) uu-
NMOCTa3a ANUTENUA CIN3UCTON 060104KIM 10 TpaxeasnbHbIX
KorneL, 0TO6PaHHbIX OT KaXZoro ublneHKa. [onyyeHHyto
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BEIMUMHY CyMMbl B 6annax (o1 0 o 40) nepeBoannv B npo-
LeHTbl no opmyne

C%=25x%x%c

WccnedosaHue cbiBopomok Kposu. B cblBOpOTKax KpoBy
LbINAAT onpegenanu TMTpbl aHtuten K supycy WIT ¢ no-
MoLubto TBepaodasHoro metoga DA, ncnonbsysa Habopbl
ProFLOCK LT ELISA Kit (Zoetis, CLLA), 3HaueHna TMTpoB
YKa3aHbl B Pa3MepPHOCTY AeCATUYHbIX norapudmos (Ig).
BennuvHa no3nTMBHO-HEraTMBHOrO NoOpora Ana JaHHOW
TecT-cucTembl coctaBnset 340 (2,531 Ig).

Cxema onsima. bbinu copmmpoBaHbl 6 rpynn UbInAAT
no 30 ronos. Mpynnbl 1 1 2 66T NPUBUTHI OKYIAPHO
1 opanbHO 3M6pPKOH-BakuyuHol npote UIT 13 wram-
Ma «O», rpynnbl 3 1 4 — OKYNAPHO 1 OpasibHO BaKUMHOM
npowussogcTea Merial, rpynna 5 — okynapHoO BakUMHOM
npousBogcTBa Intervet International B.V. cornacHo nH-
CTPYKLMAM NO NpumeHeHuto. LibinnATta rpynnbl 6 ciyxmunm
B KayecTBe KOHTPOSIA. 3a NTULIaMW Ha NPOTAXeHNU 28 cyT
nocne BakUMHaLUM Benu exegHeBHOE KIMHNYeCKoe Ha-
6nogeHue.

[inAa npoBefeHUA LMANOCTaTMYECKOro TecTa 13 KaX-
oW rpynnbl oT6Mpanu no A.a UbinyieHKa B cJlyYyalnHOM
nopaake Ha 1-7, 9 n 12-e cyT nocne BakuMHaumu. Takxe
AnsaunccnepoBaHna cbiBopoTkim B IOA Ha Hanmume aHTuTen
K Bupycy VT 6binv nosyyeHbl 06pasLbl KPOBM JO 1 MOC/e
BakuUMHauumm Ha 7, 16, 19, 24 n 28-e cyT. B kaxxgow rpynne
LbINAAT ONPeAenann BblpaXeHHyo B NpoLeHTax Ao
NTUL C NONOXNUTENbHBIMU NPO6GaMUN CbIBOPOTOK C 3aLnT-
HOIN KOHLeHTpauuel aHTuTen (ypoBeHb CeponpoTeKLmn).

Cmamucmuyeckas o6pabomka pe3ynemamos. icnonb-
30Banu CTaHAAPTHbIE METOAbI CTAaTUCTNYECKON 06PaboTKN
BbIOGOPOK BapbUpyOLLUX NepeMeHHbIX. B TekcTe npepcras-
NeHbl CpeAHre 3HaYeHMA TUTPOB CbIBOPOTOUHbIX aHTUTEN
N UX CTaHAAPTHblE OTKNOHEHUA (X * §), yCTaHOB/IEHHbIE
no pesynbrataM He MeHee 10 BbIGOPOUHbBIX M3MepPEHUN
(n = 10). BoluncnutenbHble onepaumy U NOCTPOEHUe ana-
rPamm BbIMOJIHANM C NOMOLLbIO NpunoxeHua Microsoft
Office Excel.

PE3YNIbTATbI UCCNEROBAHUN

KnuHuyeckoe HabooeHue 3a nmuyeli nocsie oKysapHoU
U opasiibHoU NpuBUBKU. Y HE3HAUNTENIbHOrO YMca LblnaAaT
(10-15%) noAomnbITHLIX FPYNM, MPUBUTLIX OKYNAPHO Tpe-
MA BaKUMHaMu, Ha 5-7-e cyT Habnofanu passutme oKy-
NAPHONM peakuumn B BUAE OOHOCTOPOHHEro CepPO3HOro
KOHBIOHKTMBUTa (puc. 1). Mpr 3TOM NpmM3HaKm1 NoCcTBaKLK-
HaNbHOW peakLuunn NONHOCTbIO ncye3nu K 8-9-m cyT nocne
NPUBMBKN.

Y ubINnAT, NPUBUTbLIX OpanbHO BakuymHamm BHUN3XK
n Merial, oTcyTcTBOBana NocTBakUWHanbHaA peakuus.
Ha npoTskeHumn Bcero nepmona HabnoaeHNs Kaknx-nu-
60 ApyrvxX KNMHUYECKNX NMPU3HAKOB OTMEUYEHO He 6bIso.

OueHKa 8/1UAHUA 8AKYUHAYUUU HA YUUAPHYIO akmuse-
Hocme mpaxeu. MNocne NPUBMBKI Y LbINAAT Habnoganu
B AMHaMVIKe ABUraTe/lbHYyl0 aKTUBHOCTb PECHNYEK CIN3K-
cToin obonouku Tpaxen (C, %).

MpuBeneHHble Ha anarpamme pesynbrathl (puc. 2) un-
TIIOCTPUPYIOT, UTO U3YYeHHbIe BaKLMHbI Masio pasnmyanucb
MexKy cob0oi No BpemMeH HacTyMneHWs, CUsie 1 NPOJOSIKU-
TENIbHOCTM LMANOCTaTUYECKOrO BO3AENCTBUA HE3aBNCMMO
OT cnocoba BBefeHUs. Hanbonbliee uunmoctatnyeckoe
BO3[eiCTBME Habnoganu Ha 3-7-e cyT (5-9% umnmocTasa).
Bo Bcex onbITHbIX Fpynnax UunnapHasa akTMBHOCTb MOJTHO-
CTblO0 BOCCTaHaBAMBaNachb K 9-12-m cyT nocne nprBnBKK.
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Puc. 1. XapakmepHas oKynapHas peakyus Ha 6-e cym nocsie oKy/sapHOU NpusUBKuU
(cnpasa) no cpasHeHUto C Henopa<eHHbIM 2/1a30M (criesa)

Fig. 1. Typically occurring eye reaction on Day 6 post ocular vaccination (right) compared to a healthy eye (left)

Ceponoeudeckuli MOHUMOPUH2 UMMYHHO20 cmamyca
8aKYUHUposaHHolt nmuyel. OueHnBanNn rymopanbHbIn
oTBeT 1o N Ha 7, 16, 19, 24, 28-e cyT nocne BakuMHaLunW.
Mo NepBUYHBIM AaHHbIM MO KaX[oii rpynmne 6bin BbluMnC-
JIeH ypoBeHb ceponpoTeKkumn (BONA UMMYHHbIX NTUL
B rpynne, y KOTopbix 06pa3oBanucb cneynduryeckue
aHTWTeNna B OTBET Ha UMMYHM3aLMIO B 3aLMTHON KOH-
LeHTpaymm).

Pe3ynbtathbl ccnepoBaHuii (puc. 3) NO3BOAAIOT CUMTATD,
YTO M3yUYeHHble BaKLUMHHbIE MpenapaTbl 06naaatT focTa-
TOYHO BbICOKOI MMMYHOTE€HHOCTbIO, TaK KaK obecrneyrBa-
10T YpOBeHb ceponpoTekumu Bbllie 80%. Tak, B mogonbIT-
HbIX rpynnax, NPUBUTbIX BakunHon BHUM3X okynapHo
1 OpanbHO, KONYECTBO NTUL, C 3aLUTHBIM TUTPOM aHTU-
Ten yxe Ha 16-e cyT goctnro 82 n 92% cooTBeTCTBEHHO.
BakuuHa Intervet, npumeHeHHasa okynAapHo, obecneunna
100% 3awuTbl Ha 19-e cyT nccnepgoBaHuA. HanpsaxeHHbIN
ryMOpanbHbI UMMYHHbI OTBET Ha OKYIAAPHYIO MPUBUBKY
BakuuHbl npotus WIT nponssoacTea Merial goctur 89%
Ha 16-e cyT. [1pn 3TOM 3aLNTHBIN YPOBEHb aHTUTEN Y Libl-
NAAT Nocne opanbHOW NPUBMBKY BakUUHbI Merial cdop-
MUPOBAJICA Ha HeAesto Mo3xe.

ObCYXAEHUE

B ycnoBmaAx MHTEHCUMBHOrO BblpaLMBaHNA 1 BbICOKON
NAOTHOCTY CoflepXKaHunA NTUL LMPKYMpYyoLe nonesble
BMPYCbl 0CNabnAlT Pe3nCTEHTHOCTb NMOroNoBbA U OT-
KpblBalOT BOPOTa A/1A9 CEKYHAAPHOW YCNOBHO-NATOreHHoM
MUKpodnopbl 6akTeprianbHOM NPUPOALI.

MatoreHHoe pencteue Bupyca WIT BbipaxaeTtca B pe-
npoayKuUn B PeCHUTYATOM SNUTENUU CAN3NCTON obo-
JIOUKM Tpaxew, B pe3ynbTaTe Yero nopaKeHHble KIeTKu
nepecTatoT BbIMOMAHATb GYHKLMIO OUNCTKN BLbIXaemMoro
BO3yXa OT MOCTOPOHHMX YacTuL,. B Hopme 6narogaps cko-
OpPAVHVPOBAHHOMY BVEHMNIO PECHUYEK SNUTENUS TPaXeu
yacTuMLbl B COCTaBe C/IN3U NepeMeLLaloTCa B CTOPOHY rop-
TaHW U INOTKM 1 NPOTrNaThiBalOTCA CO CIOHOW B NULLEBOL.
Ha paHHOM 3Tane nHdEeKLUMOHHbIN npoLecc nmeet 6naro-
NPUATHBIA UCXOA, eC He yCyrybnaeTca BbICOKON 3anbl-
JIEHHOCTbIO MY 3ara30BaHHOCTbIO BO3AyXa M HaclloeHem
6akTepuranbHol Mukpodnopsl [3, 5,7, 9.

B nocnepHne 20 net B CLWA, AscTpanum n gpyrux
cTpaHax VT cuntaeTtcs amepaKeHTHOW npobniemont ana
6poiNepoB, MOCKOJIbKY [0 3TOr0 BCMbIWKM YMEPEHHbIX
dopm WIT Habnopanu ncknounTeibHO y NTULLENOroso-
Bbsl ANYHOIO HanpasneHusa. HeobxoanmocTb cneundu-
yeckoi npodunaktkn UT B 6poiinepHbiX XO3ANCTBaX
oTcyTcTBoBana [4, 8, 10]. NMpu 3ToMm HEO6XOAUMO YUecTb,
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YTO OpanbHbI CNocob BakuUMHaLmm 6poinepos Hanbonee
yAO6EH MO CPaBHEHNIO C OKYIAPHBIM.

PaHee 6bina nokasaHa posib O4UYaBLIErO BaKLUHHOIO
Bupyca UJIT sM6pUOHaNbHOro NPOMCXOXAEHUS B psae
npov3oLweamnx BCrnblwek 6onesHn y 6poiinepos. Knu-
Hnyeckoe nposasneHne WIT xapakTepn3oBanocb pasBu-
TMEM KOHDbIOHKTMBUTA, AblXaTeNbHOWN HEAOCTaTOYHOCTbIO,
NOBbILIEHHON CMEPTHOCTbIO U CHUXEHMEM ANLIEHOCKO-
ctn [4, 8, 10]. MpoBeaeHHOEe CpaBHeHMe KyNbTypanbHOMN
1 3M6proHanbHONM BakUMH NpoTrB UITT BbIABMIO Takoi
He[0CTaTOK SMOPUOHANBbHOIO LUTaMMa, Kak COCOBHOCTb
K peBepcun Ha 20-m naccae in vivo [6]. OgHako cTporoe
cobntofeHre BeTeprHAPHO-CAaHUTAPHOTO pPeXnmMa Ha NTn-
Ledpabpuke 1 NnpaBuIbHOE NPOBEAEHNE BaKLMHALMK Npe-
JOTBpaLLaloT nepeAayy BakLMHHOMO BMpPYCa OT MPUBUTOrO
MoronoBbA K BOCMPUMMUYNBOMY.

Mpy KNMHWYeCcKoM HabnoaeHNK GbIIO YCTaHOBEHO
B KayecTBe MOCTBaKLUMHANbHOWN peakunn Hanuyme ogHo-
CTOPOHHEro CePO3HOro KOHbIOHKTMBUTa Y 10-15% ubIinnat
TOMbKO B TEX FPyMnMax, KOTopble OblIN MPUBUTbLI OKYNAPHO.

Mo pe3ynbraTtam LMAMOCTaTMYeCKOro TecTa Gblia BbiAB-
NleHa OCTaHOBKa OUEHWI pecHUYEeK SNUTeNnA NoLagblo
5-9%, uTO ABNAETCA JOCTAaTOYHO YMEPEHHbIM BANAHNEM
BaKLMHHbIX LUTAMMOB BHE 3aBUCMMOCTU OT cnocoba npu-
MeHeHMA BakUVH. [1pn 3ToM nonesble N30AATbI pasfanyHOn
CTeneHn BUPYIEHTHOCTY, Kak NPaBuno, BbI3blBaKOT LNIN-
0CTa3 Ha Bcell MOBEPXHOCTY CIIM3MCTON 06ON0UKM Tpaxen
[2,3,5,7,9].

Mpn aHann3e pes3ynbTaToOB CEPONOrMYECcKOro Mo-
HUTOPMHra 6blfla yCTaHOBNEHa AOCTaTOYHO BblCOKas
VMMYHOTEHHOCTb M3YyYeHHbIX BakuWH. icnonb3yemblin
YyPOBEHb CEPONpPOTEKLNN, B OTIUME OT CEPOKOHBEPCUM,

Puc. 2. OyeHka 8 OUHAMUKe Yu/1uoCcmasa, 8bI38aHHO20 8AKYUHAMU
pasHbix npouzsooumersieli 8 3a8UCUMOCMU OM cNOcoba esedeHuUs
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Puc. 3. Ceponoeuyeckuli MOHUMOPUH2 NOC/1e 0pasibHOU U OKYIAPHOU NPUBUBKU pAa3HbIMU 8aKUUHAMU

npeabaBnaeT 6onee xecTkme TpeboBaHMA K BaKLMHaM, No-
CKOJIbKY Bblpa)kaeT AOJII0 NTUL B MPUBUTON rpynne, y Ko-
TOpPbIX MOC/e NPYBMBKU 06pa3oBanncb cneyupuyeckme

aHTWTena K BakLMHHOMY aHTUreHy B 3aLUTHOM KOHLIEHTPa-
unn. ns am6puroH-BakLmHbl npoTtne UIT n3 wramma «O»
(BHMIN3XK) B KauecTBe 3aWUTHONM KOHLIEHTPaLUN aHTUTeN

NPUHATO ABYKPATHOE NpeBbILIEHVIE BEIUYNHBI MO3UTUBHO-
HeraTVBHOro nopora Habopa TBeppodasHoro metoaa VIOA,
KOTOpOe cocTaBnsieT 3HaveHne 680 (2,832 1g) [1].

Takum o6pa3om, ypoBeHb CeponpoTeKkumn B OMbIT-
HbIX rpynnax NpeBbliCMi MUHUMabHOe 3HauveHne (80%)
¢ 16-x cyT nocne BakumHaumn. OgHako B rpynne ntuy,
NpuUBUTbLIX BaKumHoM Merial opanbHoO, 6bina oTMeyeHa
3afiep)Kka UMMYHHOTO oTBeTa Ha Hefento. CBA3aHO 3T,
CcKopee BCero, C TeM, YTO U AN1A OKYNAPHOTO, 1 ANA opaib-
HOro NPYMeHEHNA NPUBMBHAA [03a BaKLUHbI COCTaBNAET
OAMHaKOBYI0 BeNuuuHy — 500 SU[, .

HenocpefncTBeHHbIM MeCTOM penpoayKuumn Bupyca
ABNAOTCA PeCnMPaTOPHbIN TPAKT U KOHbIOHKTMBA [11, 12],
a npv NpornaTbiBaHWM BaKUMHbI C MUTbEBOI BOLOMN 3HAUU-
TeslbHaA YacCTb BMpPYCa NOnagaeT B NULLEBOA U He Bbi3blBa-
eT popMMpoBaHMA UMMyHWTeTa. JTLib He3HaunTeNnbHas
YyacTb BaKLMHHOrO BMpYCa, OCeBLIas Ha BepxHee Hebo
POTOBOW MONOCTW, OKa3blBaeT NOC/e PENnPOAYKLUNN NM-
MyHOreHHoe fieiicTBue. Takum o6pasom, ciepyeT npeano-
NOXMNTb, YTO 3aiep>KKa MMMYHHOFO OTBETa Npu OpasibHOM
npyMeHeHUn BakUUHbl Merial Bbi3BaHa HU3KOW NPUBMB-
HOW [030M BMpYCa.

[nAa cpaBHeHWA, ofHa NPUBUBHAA OKyNApHaA fo3a
BakuyHbl BHUWN3X conepxut He meHee 500 SU[,  wram-
Ma «O», a nepopanbHasa Ao3a B 4 pasa Bbllle OKYNAPHOW
1 cocTaensieT He meHee 2000 W[, , uto obecneunBaer
ObICTPOE HACTYMNEHNE HaMNPXKEHHOTO UMMYHHUTETA.
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SUMMARY

Humoral immune response and ciliary activity of tracheal mucosa of poultry, vaccinated
against infectious laryngotracheitis using ciliostatic test, was studied. Regardless of the
vaccination route the vaccines decreased the ciliary activity by 5-9 % on Days 3 to 7
post vaccination. Herewith the vaccine ocular application in some chicks induced one-
eye serous conjunctivitis, which resolved subsequently. Oral vaccination did not cause
any clinical changes. Serological monitoring revealed an earlier and stronger immunity
in poultry vaccinated by ocular route. The required seroprotection level in test groups was
higher than the minimal value (80%) starting from Day 16 post vaccination. The period
of immunity development after oral vaccination correlated with the vaccine dose volume.
Moreover the domestic vaccine was highly competitive with foreign vaccines in immuno-
genicity and reactogenicity.

Key words: infectious laryngotracheitis, reactogenicity, ciliostatic test, seroconversion.

INTRODUCTION

Infectious laryngotracheitis (ILT) is caused by a highly
contagious virus of Gallid herpesvirus 1 type. ILT is a severe
respiratory disease of chickens causing significant economic
losses in industrial poultry production all over the world
[4,10]. As a rule, live vaccines are used to control and pre-
vent ILT. Herewith the vaccine strains are able to transmit
horizontally and reverse when passaged in vivo [4, 6, 8, 11].

The agents of such avian respiratory diseases as infec-
tious bronchitis, Newcastle disease, metapneumovirus
infection, respiratory mycoplasmosis and ILT affect regu-
lar beatings of cilia on tracheal mucosa. As a result an in-
flammatory exudate accumulates and blocks the lumen
of a larynx and trachea, leading to death from choking. Se-
condary microflora or management of poultry under un-
favourable animal health conditions (like draughts, heavy
dust burden or gas contamination of the air in poultry
houses) contribute to a higher lethality [2, 3, 5, 7, 9. That’s
why the lethality rate cannot be judged as an objective
criterion of a field virus high virulence.

In this context the ciliostatic test, involving scoring
of ciliary beat frequency on avian tracheal mucosa, is a
more adequate evaluation, compared to lethality rate in
the infected group. This technique is especially valuable
when comparing residual reactogenicity of attenuated
ILTV production strains and testing safety of vaccines, be-
cause the used strains do not kill poultry a priori [2].
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Multiple challenge tests when chicks were challenged
with ILTV Bogatischevsky pathogenic strain demonstrated
that there is a correlation between humoral immunity
strength and vaccine protectivity. The level of sera antibod-
ies ensuring protection of vaccinated poultry was justified;
its value was twice bigger (or more) than the minimal value
of positive/negative threshold used in the ELISA test-kit [1].

This study was aimed at the comparison of reactogenic-
ity and immunogenicity of three live vaccines against ILT,
authorized in the RF using the ciliostatic test, clinical ob-
servations and serological monitoring.

MATERIALS AND METHODS

Live vaccine against ILT. Commercially available vac-
cines were used in this study; their basic characteristics
are shown in the table below.

Test poultry. 180 35 day-old chicks of Hisex Brown cross
were used for the study. The trial was performed in the
aseptic room of the FGBI “ARRIAH” animal facilities. Birds
were divided into groups and placed into glove boxes with
temperature and filtered air pressure controllers and au-
tonomous feed and water supply.

Ciliostatic test. Preparation of tracheal explants and as-
sessment of their ciliary activity were performed accord-
ing to the methods described before [2, 3], but slightly
amended. Briefly: 3, 4 and 3 0.5-1.0 mm tracheal cross
sections (rings) from upper, middle and lower parts from
every bird were examined under inverted microscope
using 60-150%x magnification. Immobility value for each
tracheal explant was scored using five point system from
0 to 4 point meant absence of ciliary beating in the area
of not more than 5% of the section perimeter; 1 point - not
more than 25%; 2 points — not more than 50%; 3 points
not more than 75% and 4 points meant absence of ciliary
movements up to 100% of the section perimeter. Then the
sum of points given for epithelial ciliostasis of 10 tracheal
rings from each chick was calculated (2c). The calculated
sum of points (from 0 to 40) was transformed into percent-
age using the following formula:

C%=25x%x3%c

Sera testing. ILTV antibody titers were determined
in chicken sera in solid-phase ELISA using ProFLOCK LT
ELISA Kits ("Zoetis", USA), titers were expressed as logs (lg).
The value of positive/negative threshold for the above-
mentioned test kit is 340 (2.531 Ig).
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Table
Basic characteristics of three live vaccines against ILT

(riterion 27 VAt Nobilis ILT Gallivac LT
based on 0 strain
Strain 0 Serva T-20
Manufacturer ARRIAH, Russia Lt R Merial, France
Netherlands
Tissue homogenate, Tissue homogenate, )
Viral material | CAMand EEF ofSPF | CAMand EEFofSpF | CLT Of SPF chicken
) : embryos
chicken embryos chicken embryos
Application route Ocular and oral Ocular Ocular and oral
Virus dose in one
vaccine inoculation 500 (ocular) 320 500
2000 (oral)
dose, EID,

SPF — category of animals free from specific pathogenic factors and antibodies against them;
CAM — chorioallantoic membrane of chicken embryos;
EID,, — 50% embryo infecting dose; EEF — extra embryonic fluid of chicken embryos.

Study design. 6 groups of chicks (30 birds per group)
were formed. Groups 1 and 2 were vaccinated ocularly and
orally using embryo vaccine against ILT based on strain O,
Groups 3 and 4 were immunized ocularly and orally with
Merial vaccine, Group 5 was vaccinated ocularly with In-
tervet International B.V. vaccine according manufacturer’s
instructions. Birds were clinically observed every day for
28 days post vaccination.

To perform a ciliostatic test two chicks were randomly
taken from each group on Days 1-7, 9 and 12 post vac-
cination. To test sera in ELISA for ILTV antibodies, blood
samples were taken before vaccination and on Days 7, 16,
19, 24 and 28 post vaccination. Percentage of birds having
sera with protective antibody levels was calculated (sero-
protection level).

Statistical processing of results. Standard methods of sta-
tistical processing of variable sampling rates were used.
The paper presents mean titres of sera antibodies and their
standard deviations (x * s), determined by at least 10 sam-
ple measured values (n = 10). Calculations and diagrams
were made using Microsoft Office Excel.

STUDY RESULTS

Clinical observation of birds after ocular and oral vac-
cination. Some test chicks (10-15%), vaccinated ocu-
larly by three vaccines, demonstrated ocular reactions
expressed as one-eye serous conjunctivitis on Days 5-7
(Fig. 1, P. 21). These postvaccinal reactions resolved com-
pletely on Days 8-9 post vaccination.

Fig. 2. Assessment of ciliostasis dynamics caused by vaccines of different
producers depending on application route

C, %

== Intervet - ocular
-+ Merial - oral

Merial - ocular
-=- ARRIAH - oral
-= ARRIAH - ocular
- Cantrol

1 2 3 4 5 G 7 8 a 10 11 12
Days post vaccination
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Chicks immunized orally by ARRIAH and Merial vac-
cines did not demonstrate any postvaccinal reactions. Dur-
ing the whole observation period no other clinical signs
were noted.

Evaluation of vaccination effect on ciliary activity in tra-
chea. After vaccination chicks were studied for ciliary activ-
ity on tracheal mucosa (C, %).

Results given in the diagram (Fig. 2) show that vac-
cines under study are little different from each other
in onset time, strength and length of ciliostatic effect
regardless of application route. The greatest ciliostatic
effect was observed on Day 3-7 (5-9% of ciliostasis). Cili-
ary activity was completely restored up to Day 9-12 post
vaccination.

Serological monitoring of vaccinated birds. Humoral re-
sponse before vaccination and on Days 7, 16, 19, 24, 28
post vaccination were assessed. Based on primary data,
seroprotection level was calculated for each group (per-
centage of immune birds per group which developed spe-
cific antibodies in response to vaccination in protective
concentration).

Test results (Fig. 3) allow judging that vaccines under
study are highly immunogenic because they ensure se-
roprotection level of more than 80%. In test groups vac-
cinated with ARRIAH vaccines ocularly and orally the
number of birds with protective antibody titres was 82 and
99% on Day 16, correspondingly. Intervet vaccine, applied
ocularly, ensured 100% protection on Day 19. A strong
humoral immune response to ocular vaccination against
ILT using Merial vaccine was 89% on Day 16. Herewith the
protective antibody level in chicks after oral vaccination
using Merial vaccine developed a week later.

DISCUSSION

Under conditions of intensive management and high
flock density circulating field viruses attenuate the popula-
tion resistance and open the gates for secondary oppor-
tunistic pathogenic bacterial microflora.

ILTV pathogenic effect consists of reproduction in tra-
cheal cilia which stop purifying inhaled air from extra-
neous matter. Normally, thanks to coordinated ciliary
beating on tracheal mucosa, the particles with mucus are
moved towards larynx and throat and are swallowed to-
gether with saliva into esophagus. At this stage the infec-
tious process is likely to be completely resolved, if it is not
complicated with high dustiness, gas contamination and
bacterial microflora [3, 5, 7, 9].

During the past 20 years in the USA, Australia and
other countries ILT has been considered an emergent
problem in broiler flocks, because previously the out-
breaks of moderate ILT were reported exclusively in egg-
laying flocks. There was no need in specific ILT prevention
on broiler farms [4, 8, 10]. Herewith it is necessary to take
into account that oral vaccination of broilers is more con-
venient when compared to an ocular one.

Previously the role of a “feral” vaccine ILT virus of em-
bryonic origin was demonstrated in several outbreaks,
occurred in broilers. ILT clinical manifestation was charac-
terized by conjunctivitis, respiratory failure, high mortality
and egg drop [4, 8, 10]. Comparison of cultural and embryo
vaccines against ILT revealed a deficiency of an embryo
strain, i.e. reversibility at passage 20 in vivo [6]. But a strict
compliance with biosecurity rules on a poultry farm pre-
vent transmission of a vaccine virus from vaccinated flocks
to susceptible ones.
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Irtervet, ocularky % 18% Gd%

—m— ARRIAH, strain O, ocularly 0% 2% B2%
Werinl, cealerly o% | 13% | &%
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Fig. 3. Serological monitoring after oral and ocular vaccination by different vaccines

One eye serous conjunctivitis in 10-15% chicks in ocu-
larly vaccinated groups was noted as a postvaccinal reac-
tion during clinical observation.

Based on the results of the ciliostatic test, the cease
in ciliary beating in 5-9% of epithelial area was identified,
which is considered to be a moderate effect of vaccine
strains regardless of the vaccination route. At the same
time, as a rule, field isolates of different virulence cause
ciliostasis in the whole surface of the tracheal mucosa[2, 3,
5,7,91.

When analyzing serological monitoring results, a suffi-
ciently high immunogenicity of vaccines under study was
established. The used seroprotection level, as opposed to se-
roconversion, imposes stricter requirements to vaccines, as
it expresses the percentage of birds in vaccinated groups
which developed protective levels of specific antibodies to a
vaccine antigen. For ILT embryo vaccine, based on strain O
(ARRIAH), a double value of positive-negative threshold
of ELISA test-kit equal to 680 (2.832 Ig) was taken [1].

Thus seroprotection level in test groups exceeded the
minimal value (80%) on Day 16 post vaccination. But im-
munity level in poultry vaccinated with Merial vaccine,
showed a week delay in immunity development. This is
likely associated with the fact that the vaccination dose
both for ocular and oral vaccination is the same: 500 EID, .

The virus reproduction sites are a respiratory tract and
a conjunctiva [11, 12]; when swallowing the vaccine with
drinking water the significant part of the virus gets to an
esophagus and does not induce the immunity. Only small
part of the virus, which settled down on the palate of the
mouth cavity is immunogenic after reproduction. Thus
it suggests thatimmunity development is delayed due to a
low inoculation dose, when the poultry isimmunized orally.

For reference one inoculation ocular ARRIAH strain O
vaccine dose contains at least 500 EID, , and the oral dose
is 4 times bigger than the ocular one, at least 2,000 EID], ;
which ensures rapid development of a strong immunity.

CONCLUSION

The results of the study suggest that live vaccines
authorized in the RF are safe and immunogenic. Herewith
the domestic vaccine is highly competitive with the im-
ported analogues in humoral response development dy-
namics and strength.
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