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Cormorant family (June, 2013)

D.K. Lvov considers that temporary “migratory” dis-
ease outbreaks are formed along the migration route
areas both in the nesting areas and in the resting or
wintering areas, etc. and the agent’s circulation is main-
tained [2].

Synanthropic birds are a specific vector of the virus
transmission between the virus reservoir in the wild avi-
fauna and susceptible birds. However, due to the fact that
in the Uvs-Nuur adjacent areas local community is occu-
pied solely with pastoral farming and do not raise poultry,
no outbreaks are being reported in poultry as there is no
susceptible organism whose presence in the natural nidus
would have resulted in unavoidable disease.

CONCLUSION

While summing up the monitoring research results one
should emphasize that Uvs-Nuur Lake plays an important
role not only as a resting, feeding and nesting area for wild
birds but also as an “indicator” of the virus introduction
into the Russian Federation during its seasonal migrations
along the Central-Asian and East-Asian routes thus being
of the utmost interest for examination of the avian influ-
enza virus ecology.

Highly pathogenic avian influenza virus circulation was
confirmed in the populations of wild avifauna in Uvs-Nuur
migration nidus.

With due regard of the missions sent to Uvs-Nuur Lake,
Republic of Tyva, Russian Federation and their results, late

Ice drift on the lake — dangerous period for monitoring
(April, 2014)

Cormorant nest, chicks (June, 2013)

May-early June should be considered the optimal time for
the wild avifauna monitoring.

The missions were funded under the IAEA Project No.
17547/R0.
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PE3IOME

Pa3paboTaHa TecT-cucTeMa Ha 0CHOBE UMMYHOGEPMEHTHOTO MeToAa ANA BbiABIEHUA
aHTUTen K BUpYcy neiiko3a nuy (ALV) npu TecTpoBaHMy CbIBOPOTOK B OAHOM pa3Be-
ZeHuu. TuTp anTuten onpegenanu no S/P 0THOLIEHMIO, U3MEPEHHOMY B O/HOM pabouem
pa3eseHun coiBopotku (1:400). PaspabotaHHad TecT-cucTema nokasana BbICOKYIO
e UYHOCTb 1 YYBCTBUTENBHOCTb B CPABHEHUI C UMMOPTHLIM KOMMepUeCkiM Ha-

KntoueBble cnoa: BUpyc neiiko3a nTuy, MMMyH0¢€pMeHTHbII7I aHaJIn3, aHTUTEH, aHTU-

BBEJEHNE

Jleliko3bl NTWL, LWWMPOKO PacnpoCTpaHeHbl B MPOMbILL-
NleHHOM NTHLeBoACTBe. Bo3byanTenamm nenkosos ntuy
aBnatTca Bupycol (ALV), npuHagnexaiine K cemenctay
Retroviridae, pony Alpharetrovirus. ALV nogpa3gensatoTca Ha
6 aHTureHHbix nogrpynn: A, B, C, D, E, J, koTopble, B cBOIO
oyepefb, MMeloT B CBOEM COCTaBE MHOXECTBO LUITaMMOB.
MmeloTca paHHble, AOKasbiBaloLWyie BO3MOXHOCTb nepe-
KpecTHom HenTpanusaunn mexgy ALV-A n ALV-J no kan-
CUOHOMY aHTUreHy p27, oblemy ana scex noarpynn [4].
SKoHOMUYECKN yiep6 oT ALV cBA3aH, Kak NpaBuno, ¢ rm-
6es1bi0 OT BTOPUYHbIX MHOEKLMIA 1 HeonnacTuyeckmx 3abo-
JIeBaHUIA, @ TaKXKe CO CHIPKEHVEM psAga MPOn3BOACTBEHHDBIX
nokKasaTtenen, BK/o4vaa NPoayKLUmio ANLL 1 X KayecTso. ALV
CMOCO6HbBI BbI3bIBATb LieNblil PAA HEOMIACTUYECKUX 3a60-
neBaHWN, TaknX Kak MMMpOnIHbIN Neinkos, Mrenobnacros,
MUESTOUAHBIV IeNKO3, IOMY, OCTEONEeTPO3, reMaHrIoOMbl
1 T.4. KnuHnyeckme nprsHaky 3aboneBaHus NposBAsIOTCA
y Kyp B Bo3pacTe ctapiue 100 cyT. [3, 5, 7].

OwnarHocuupytoT 3aboneBaHre nNo pesynbTatam na-
60paToOpHbIX 1 NAaTOMOPPOSIOrNYECKUX UCCceoBaHWUN.
AHTUTena K ALV nepuopmyeckn BbiABAAIOT B 06pasLax
CbIBOPOTOK KPOBU Kyp, MOCTYNAKLWMX KaK 13 ANYHbIX, TaK
1 13 6pornnepHbix NTruedabprk Poccuiickon Gepepavun
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(P®) [2]. OaHHbIN daKT cBUAETENLCTBYET O UMPKYNA-
LUK BUpYyca cpen KOMMEPYECKOro MorosioBba NTULbI.
3anaTeHTOBAHHbIX BaKUMH NpoTMB ALV Ha CerogHALIHNA
JeHb He cyllectyeT. Micxopa n3 atoro, 6opbba ¢ nHdpek-
LMen ocyLlecTBAAETCA NyTeM KOMMIEKTOBaHNA NnemMeH-
HOTrO CTafja 13 X03AICTB, 61aronoslyYHbIX Mo NenKo3y NTuLl.
OfHUM 13 cnocoboB JOCTVXKEHUA JAHHOTO pe3ysbraTa
ABNAETCA MPOBEAEHME PEryNAPHOro CepoIornyeckoro
MOHWTOPUWHIa NOrofoBbA NTULbI C NOCaeaytoLell Bbibpa-
KOBKOW 1 YHUUTOXEHVEM 60JIbHbIX 0cobeit [7].

B ceponornueckon anarHoctuke ALV pasnnyHbIx Nog-
rpynn Ha Tepputopumn PO B HacToALlee BpeMaA NCNONb3y-
I0TCA KOMMepyUecKre Habopbl AnA MMYHOGEPMEHTHOTO
aHanumsa (MOA), Bbinyckaemble drpmamm Zoetis, IDEXX
(CLUA). B PO nopobHbIx TecT-cMcTemM He pa3paboTaHo.
Taknm o6pa3om, pa3paboTka oTeUeCTBEHHbIX UMMYHO-
HEPMEHTHbIX TECT-CUCTEM JJ1A BblAIBIEHWA aHTUTeN K ALV
ABNAETCA aKTyaNbHOW 3ajayen.

MATEPWUAJIbI U METOJ bl

Bupyc. Wtamm ALV-J/CLB-908U, BbigeneHHbiN B 2009 .
13 NaToNOrMyeckoro matepmarna, nocTynueLLEro U3 NTu-
uedabpukm YenabuHckonm obnactum [1]. Ltamm genoHun-
poBaH B Konnekuuio wraMmmoB MnkpoopraHmsmos OIrby
«BHUWN3X». B paboTe nCnonb3oBanu KynbTypanbHYo Bu-
pyccopeprKaLlyto XUAKOCTb 3 maccaxa ¢ TMTPOM UHEK-
LMOHHO akTneHoCTW 5,5 Ig [, /cm®. KynbTusuposaHue
BMpYCa NPOBOAMUIIM Ha NMEePBUYHO-TPUNCUHN3NPOBAHHOM
KynbType Knetok ¢pnubpobnactos sM6pUOHOB Kyp.

AHmueeH. Mpenapat aHTureHa ALV nonyyanu cornac-
HO pa3paboTaHHOMy paHee meTopy [1]. ina onpepene-
HUA KOHLUEeHTpauum Trnocneymouyeckoro aHtureHa ALV
B BMpPYCCOAEpKalMX MaTepuanax Ucnonb3oBany KoM-
Mepyeckuin Habop «Avian leukosis virus antigen test kit»
(Synbiotics, CLLA) no MHCTPYKLMU NPON3BOAUTENA.

Inekmpogopes. OUNILEHHDbIA KOHLEHTPUPOBAHHbIN
aHTUreH NCCeAoBany C MOMOLLbIO 3nekTpodopesa B 12%
nonvakpunamugHom rene [6].
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Puc. 1. Pesaynemamesi 3nekmpocgopesa
KOHUYeHmpupoeaHHo20 npenapama ALV-J/CLB-908U

1 — 6esnikosbili Mapkep;

2 — npenapam o4uWeHHo20 U KOHUeHMpPUPOBAHHO20
KynemypaneHo2o ALV-J/CLB-908U.

lMonoxumeneHslie U ompuyamesibHele KOHMPOJIbHbIE
cbIBOpoMKU. TMneprMMyHHble CbIBOPOTKM MOyYanu co-
rnacHo metoy, pa3paboTaHHOMy paHee [1]. B kauecTBe
OTPULATENIBHOTO KOHTPOJIA NCMOMb30BaNN CbIBOPOTKY OT
HenHPUUMpPOBaHHbIX ALV LbInnAT-6poiinepos.

Henpamoi sapuaHm N®A. OnpepeneHvie TUTpa aH-
TuTen K ALV npoBoaunnu B Henpamom BapuaHte NOA.
NmmyHonornueckme nnanHwetbl (Nunc, MaxiSorp, laHnA)
ceHcnbunusmposanu aHtureHom ALV B 0,1 M kap6oHaT-
Ho-6ukapboHaTHOM 6ydepe (pH 9,5) B TeueHue 18 uva-
coB npu 4°C. 3aTeM nnaHwWeTbl 6JIOKUPOBANV B TeUEHNE
1 yaca nNpu KOMHaTHOW TemnepaTtype 1% pacTBopom
BCA B TEP-T-6ydepe, cocToALem U3 BOAHOIO pacTBopa
Tpuc(okcnmeTnn)amvHometaHa (AppliChem, lfepmanus),
HaTpusa xnopuctoro, TBrH-20 (ICN Biomedicals, CLLUA).
[lna pa3BefeHna TeCTMpyembIX Y KOHTPOJbHbIX MPo6 nc-
nonb3oBanu 6ydep ana passegeHua (Synbiotics, CLUA).
[na mexxatanHol NpombIBKM ncnonb3osanu TEP-T 6ydep-
HbI pacTBOp. Miccnefyemble 1 KOHTPOMbHbIE CbIBOPOTKM
TecTMpoBanu B pasBefeHun 1:400. Ina o6HapyxeHWA

Tabnuua 1
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06pa3oBaBLUNXCA KOMMIIEKCOB UCMONb30BaaN NMMYHO-
nepokcraasHblii KoHbtorat (Synbiotics, CLLIA) B pabouem
passefaeHun B bydepe. Bce KOMMNOHEHTbI B peakuuu fo-
6aBnann B o6beme 100 MK, MHKYOrpOBanu npu Temne-
patype 37°C B TeueHune 30 MUH. B KauecTBe cybcTpaTa
ncnonb3zoBanu pactsop ABTC (2,2-a3uHo-aun[3-3tnn]
6eH3TMa3onMHcynbPpoHOoBaA KMCOTa), cofepallynin ne-
pekuncb Bogopoga. Cnycta 10 MMH peaKLuto ocTaHaBMBa-
nun fobaBneHrem B Kaxkayto NyHKy 1% popeunncynbdata
HaTpuA. YueT peakuny MPOBOAWAN C UCMOJIb30OBaHNEM
cnektTpopotomeTpa-pugepa TECAN-Sunrise (TECAN,
ABCTpVA) NpK ANUHe BONIHbI 405 HM. AHann3 pesynbtaToB
OCYLLEeCTBAANN C UCMOMb30BaHNEM KOMMbIOTEPHbIX MPO-
rpamm «CUHKO-UDA» (cBnpgetenbcTBO O perncrpauymm
N22000611338) u Statistica 10.0 (Correlation matrices)
(Stat Soft. Inc., CLLA).

OnpedeneHue yyscmeumesnbHOCMU U cheyugpuyHo-
cmu mecm-cucmemel. [JaHHbIN 3Tan paboTbl BKAOYan
B cebA nccnepoBaHvie ABYX BULOB NaHeneln CbiBOPOTOK.
MepBas BKOYana B cebsA CbIBOPOTKU KPOBU Kyp B BO3-
pacTte 120-330 cyToK, nocTynuBLuuX ¢ nTuuedadbprik PO.
BTopas cocTosna 13 CbiIBOPOTOK KPOBU SKCNepUMEHTasb-
HO 3apaeHHbIX Kyp. [lna nonyyeHna AaHHON NaHenu uc-
nonb3oBanu 2 rpynmnbl UbINAAT-6poinepos B Bo3pacTte
40 cyToK. OfHY 13 HUX B KONIMYeCTBe 5 rofioB OCTaBAANMN
He3apa)keHHOW, Apyryto 3apakanu wrammom ALV-J/CLB-
908U 4 naccaxa, nonyyeHHom Ha KK O3K. 3apaxatowyas
Ao3a Bupyca coctaenana 4,0 lg 3, /cm®. lMosTopHoe 3apa-
XKeHre ocywlecTBnAnM cnycTa 28 cytok. OT6op 06pasLos
CbIBOPOTOK KPOBU NpoBoannv yepes 14 n 28 cytok nocne
1 3apakeHna n yepes 14, 21 n 28 cyTok nocse 2 3apaxe-
HuA. CbIBOPOTKM Uccneposanu Metogom NOA ¢ nomoLubio
TecT-cuctembl OIBY «BHUW3K» n Kommepyeckoro Habopa
LNA BbIABNEHNA aHTUTEN K BUPYCY neiko3a ntuy, Gupmbl
IDEXX (CLUA). NMonyuyeHHble pe3ynbTaTbl NCMONb30BaNu
[NA OLEHKU CneundUYHOCTA 1 YyBCTBMTENBHOCTY pa3pa-
60TaHHO TECT-CUCTEMBI.

PE3YNbTATbI U OBCYXAEHUE

[nAa nonyyeHma aHTureHa ALV npoBoannn nHakTnea-
LIMI0, OYMCTKY U KOHLEHTPUPOBaHNE BUPYCHOrO MaTepua-
na. KoHueHTpauwma nonyyeHHoro aHTureHa ALV B VIOA co-
ctaBuna 16000 nkr/cm. Mo pesynbtatam anekTpodopesa
OUNLLEHHOTO KOHLIEHTPUPOBAHHOMO aHTWreHa B Npenapa-
Te BblABJIEHDI Crielduleckrne 6efikn ¢ MONEKYIAPHBIMA
maccamu 85, 63, 48, 37, 30, 27 k[a (puc. 1).

[lns onpefeneHns onTMManbHON paboyeli KOHLEeHTpa-
LMW @aHTUreHa roTOBWAN BapyaHTbl pa3BefeHui, KoTopble
MCNoNb30Bany ANA CeHCMOMNM3auumn NnaHIWeToB U Te-
CTUPOBAHMA C NMOMOLLbIO NOSIOXKUTENbHON 1 OTprLaTesb-
HOWM KOHTPOJIbHbIX CbIBOPOTOK. [laHHble npefcTaBfieHbl
BTabn. 1.

OnpepeneHune onTMManbHoii pa6ouei KOHLLEHTPALUN aHTUTeHa ANA BbiABNeHUA aHTuTen K ALV

(n=3)

(06pa3Libl CbIBOPOTOK

KoHueHTpauua Bupyctoro 6enka, nkr/cv?/ Tutp antuten k ALV B UOA*

[TonoxwTenbHas KOHTPObHAA CbIBOPOTKA K ALV

3200+0 32000 8000

HopmarnbHast cbIBOPOTKa KPOBMU Kyp (OTPULIATENIbHbII KOHTPOSTb) ‘

* TUTP aHTUTEN — BeNNYKHa, 06paTHaﬂ pa3BefieHNt0 CbIBOPOTKM.

<100 ‘ <100 ‘ <100
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NcxopAa n3 toro, 4to Npu KOHUEHTPAUUN aHTUreHa
32 nkr/cm® 3HauyeHue TUTPaA aHTUTEN TUNEPUMMYHHOW
CbIBOPOTKYM OCTaBasioCb HavboNbLUNM, AN NPOBeAeHMsA
fanbHenwer paboTbl 6bina BbibpaHa ykasaHHaa paboyas
KOHLEeHTpauma aHTMreHa.

[ns onpegeneHuns popmynbl pacueta TUTPA aHTUTEN
K ALV npu TecTMpoBaHMN CbIBOPOTOK B O4HOM pa3Be-
OeHnn 6bIno nccnefaoBaHo B HenpAMoM BapuaHTe MDA
180 CbIBOPOTOK C pa3HbIMK TUTPaMM aHTUTEN K BUPYCY
ALV B pa3ssefeHuax 1:100, 1:200, 1:400. TuTpbl UcnbITy-
€MbIX CbIBOPOTOK OblfiN NpeABapuTeNibHO YCTaHOBJEHDI
MeTOf4OM nociefoBaTefbHbIX pa3BefeHun. Mo pesynb-
TaTam M3MepeHUN ANA KaXKAoro pasBefeHna CbiBOPOTOK
6b111 BblUMCNEHbI 3HaYeHNA S/P. Ha ocHoBe nonyyeHHbIX
[JaHHbIX C UCMoJIb30BaHMeM nporpammbl Statistica 10.0
ObININ MOCTPOEHDI IMHUN Perpeccu, oTpaxatkuwme 3a-
BMCUMOCTb |g TUTPOB aHTUTEN, ONpefeneHHbIX METOAOM
nocnefoBaTesibHbIX pa3BefeHuin, ot Ig S/P ana Kaxporo
pa3BefeHNA CbIBOPOTOK. [10 pe3ynbTraTam perpeccroHHo-
ro aHanusa, HambonbLNA KO3GPULNEHT KoppenaLun 13
Tpex, paBHbix 0,96507;0,94705 1 0,97583 cOOTBETCTBEHHO
ans passegeHun 1:100, 1:200 u 1:400, 6bi1 NonyyeH ans
pa3BefeHusa cbiBOPOTOK 1:400, KoTopoe 6bino BbibpaHo
B KauecTBe pabouero. 1na gaHHoro passeaeHus 6oina
NocTpoeHa NMNHWA perpeccum (puc. 2), Kotopas oTpaxana
3aBucumocTb mexay IgT MDA, onpefieneHHbIM METOAOM
nocnepoBaTesibHbIX pa3BefeHuin, n lg S/P ana passepe-
HuA 1:400. YpaBHeHVe NMHENHON perpeccmum NMeno Bua:
Ig T=3,2947+1,6932xIg S/P

OnAa o6beKTUBHOW OLEHKU MMMYHHOrO OTBeTa He-
06X0AUMO 6bINIO YCTaHOBUTb MO3UTUBHO-HEraTUBHbIN
nopor (MHM). 183 cbiBOopoTKM KpoBU OT 10-cyTou-
HbIX UbIMAT, He UMeBLWUX aHTUTen K ALV, a Takxe Kyp
100-400-cyTO4HOro BO3pacTa, MOKa3asBLmnx oTpuuaTesb-
Hblli pe3ynbTaT ¢ NnpuMeHeHrem Habopa IDEXX (CLUA),
nccnefoBann B Tpex MOBTOPHOCTAX B pa3Hble AHW. B Ka-
YyecTBe NONOXKNTENbHOIO N OTPULLATENIBHOTO KOHTPONA
ObiNIN B3ATbl CTaHAAPTHbIE KOHTPOJIbHbIE CbIBOPOTKU.
MHMN onpepenanu nytem pacyeTa CpeAHUX 3HaUYeHUN
S/P oTpuuaTenbHbIX CbIBOPOTOK ANA pa3sefeHnsa 1:400
1 CTaHAApPTHOro oTKnoHeHuA. CpegHee 3HayeHue S/P
oTpuuaTenbHbIX CbIBOPOTOK cocTaBuno 0,1084, ctaH-
napTHoe oTknoHeHne — 0,0894. Ha ocHoBaHMM npoBe-
[IeHHOrO CTaTUCTUYECKOrO aHasn3a pesynbTaT cunTanm
oTpuuaTenbHbIM, ecnn BennymHa T<1:238, cOMHUTeNb-
HbiM — ecnn 1:238<T<1:476 1 NONOXUTENbHbIM B CIYy-
yae T=1:476. B cnyyae, Korga Ka4yecTBeHHYI0 CTOPOHY
pe3ynbTaToB peakuuy onpeaenanu no 3Ha4eHuo Benu-
YnHbl S/P: pna otTpuuatenbHoro pesynbrata S/P<0,3; ana
nosioXmTenbHoro pesynbsTtata S/P=0,45; ona coMHUTENb-
Horo pe3synbrata 0,3<(S/P)<0,45.

Ta6nuua 2
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Puc. 2. [paguk 3a8ucumocmu Ilg mumpa, onpedeseHHo20

Memodom nocsiedosameribHbix pazgedeHutiom lg S/P,
u3mepeHHo20 8 00HOM pa3zsedeHuUU cbleopomku 1:400

YpaBHeHMe perpeccun 6ygeT BepHbIM Npu onpepe-
NEHHbIX 3HAYEHUAX ONTUYECKON MIIOTHOCTU KOHTPOJIb-
HbIX CbIBOPOTOK. [1nA pacyeTta jaHHOro napameTpa 6buin
npoaHanu3npoBaHbl Mo 59 3HaYeHWI ONTUYECKON NIOT-
HOCTV NOJIOXKUTENbHOW 1 OTPULLATENIbHOM KOHTPOMbHbIX
CbIBOPOTOK 1 pasHuLa Mexay HUMW, UCCIiefoBaHHbIe
B pa3segeHun 1:400. b onpefeneHbl cnegyowyue rno-
KasaTenu: cpefiHee 3HaueHne, CTaHAAPTHOE OTKIIOHeHNe,
[oBepuTeNbHbI UHTEPBan, MUHUMaNbHOE Y MaKCUManb-
HOe 3HaYeHe ONTUYECKMX MIIOTHOCTEN KOHTPOJIbHBIX Cbl-
BOPOTOK (Tabn. 2).

M3 paHHbIX, NpeacTaBieHHbIX B Tabn. 2, cieflyeT, uto
OMNyCTVMble 3HaUYeHWs ONTUYECKON MNAIOTHOCTU KOHTPOb-
HbIX CbIBOPOTOK AOMKHbI ObITb Criepytolme: ana otpuua-
TeNIbHOrO KOHTPONA He Bbiwe 0,2; ANA NONOXNTENbHOIO
KOHTpONsA He Huxe 0,4; onTUMasbHble 3HaYeHMA onTuye-
CKOW MIOTHOCTM MOJIOXKUTENBHOIO KOHTPONSA — B Anana-
30He 0,5-0,6; MMHMManbHas pasHuLa ONTUYECKON NoT-
HOCTV NOSIOXKUTENIbHOMO 1 OTPULLATENIbHOMO KOHTPOJIe He
MeHblLue 0,3.

[lnAa onpefeneHna BOCNPOM3BOANMOCTM MeToAa NpPo-
BOAWUSIVN TECTUPOBAHME 4 TPynn CbIBOPOTOK KPOBU Kyp
B TpeX MOBTOPHOCTAX Ha TPex passfinyHbIX MaHLIeTax
(tabn. 3). B Hopme 3HaueHne cTaHAAPTHOIO OTKIIOHEHNA
He [OMKHO npesblwath 1 log,, a BennunHa Kospduumen-

PesynbraTbl U3MepeHuA onTUYeCKoii NOTHOCTU oTpuuatenbHoro (NC ) u nonoxutenbHoro (PC ) kontpona

lokazatenu NC, PC. PC-NC
Cpentee 0,115 0,575 0,467
(TaHa. oTKA. 0,017 0,077 0,073
95% noBepuT. UHTepBan 0,110-0,119 0,555-0,595 0,448-0,486
Murumym 0,09 0,399 0,285
Makcumym 0,180 0,710 0,611
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Tabnuua 3

Pe3yn bTaTbl Té(Ta Ha BOCNPOU3BOAUMOCTb

[pynna cbiBopoTok [lokasarennb

22

1 nnanwer

Ta Bapviauuu AomkHa 6biTb He 6onee 10%. MonyuyeHHble
pe3ynbTaTbl NOKa3anu, YTo cpeaHee 3HayeHre Koabou-
LUMeHTa Bapuauumy TUTPA aHTUTEN, onpefenieHHoe s
Ka[ow rpynmbl, He MpeBbIwano 6%, a cpefHee 3HaueHne
CTaHAAPTHOrO OTKNOHEHMA 6b10 He Bbiwe 11og,.

[lnA oueHKM cneyndrUHOCTM 1 YyBCTBUTENBHOCTY pas-
paboTaHHOW TECT-CUCTEMbI MPUMEHANIN KOMMEPYECKNA
Habop 4NA BbIABNEHWA aHTUTEN K BUPYCY Neiko3a NTuy
dupmbl IDEXX (CLUA). CneuymnduryHocTb MeTofa onpeaens-
NN NPV TECTUPOBAHMU CbIBOPOTOK OT rpynnbl SPF-ubinaaT
3-HefenbHOro Bo3pacTa. Bce TecT-crctembl nokasanuv npu
3ToM 100% cneumduyHoCTb. Pe3ynbTaThl AaHHOIO Uccne-
[lOBaHWA NPYIBEAEHDI B Tabn. 4.

Tabnuua 4

BOJIESHW TITULL AVIAN DISEASES

(peaHee 3HaYeHMe N0 OHOMY MNaHLLIETY CpeaHee 3HaveHme

2 NnaHLeTt 3 nnaHwert 10 TpeM NaHLIeTaM

[na noaTBepxaeHna cneynduIHoOCT pa3paboTaHHo
METOAMKM ObINN NCMOMb30BaHbl TakXXe reTeposiormyHble
CbIBOPOTKM K BMpYyCam MHGEKLMOHHOrO BpoHXUTa Kyp
(UBK), nHdekumnoHHon bypcanbHoi 6onesHun (UBB), nH-
deKumoHHoro napuHrotpaxeuta (UIT), rpunna ntuy (M),
HbloKacsickoin 6onesHu (HB), nHpeKkumnoHHoro sHuedano-
muenuTta ntuy (U3M), cMHAPOMa CHUXEHNA ANLEHOCKOCTU
(CCA-76), peosupycy (PEO), mnkonnasmam ntuy, (Mg n Ms),
meTanHeBmoBupycy ntut, (MINBI1), koTopble nokasanu oT-
puuaTtenbHbIi pe3ynbTat npu nccnegosaHun B UOA c an-
TureHom ALV.

PaspaboTaHHas TecT-cucTema Gbina MpoTecTMpoBa-
Ha B CPaBHEHWUV C KOMMepYecKnM Habopom AnA BbiAB-

Pe3ynbTatbl uccnepoBaHuA cneluGpUUHOCTU pa3paboTaHHON TeCT-CUCTeMbI C NOMOLLbIO KoMmMepueckoro Ha6opa IDEXX

CNO-upinnaTa 3-HepenbHoro Bopacta

[TonoxutenbHble/uccnesoBanHble

MuHumym—makcumym

BHUU3X IDEXX

0/24 0/24

* nna Tect-anctembl IDEXX obpasel) cumtaetca nonoxuTenbHbIM NpI 3HaUeHU TTpa, 6onbLuem i pasHom 844,

Tabnuua 5

P83ylleaTbl onpeaeneHna YyBCTBUTENbHOCTU U (I'IEI.IMq)WIHO(TM pa3pa60‘rauuoro MeToAa

NPy MCCNe0BaHUN CbIBOPOTOK KPOBM Kyp ¢ nTuuedabpuk

IDEXX
BHUN3X

NONOXUTENIbHbIE

Bcero
NONOMUTENbHbIE oTpULaTeNbHble
75 0

75

Bcero 78

110 188
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Ta6nuua 6
(paBHeHue pe3ynbTaToB UCCNef0BaHUA (bIBOPOTOK KpoBu Kyp B H-NOA
cucnonb3oBaHnem Kommepuyeckoro Habopa IDEXX u ect-cuctembl «BHUN3XK»

IDEXX BHUM3X

MMMyHHbIi cTaTyc

(bIBOPOTKM OT He3apaxeHHbIX Kyp (Bo3pact 40 cyTok)

(bIBOPOTKM KPOBM Kyp uepe3 28 cyTok nocie 1 3apaxeHua

(bIBOPOTKM KPOBM Kyp uepe3 21 cyTku nocie 2 3apaxeHus

(bIBOPOTKM OT He3apaeHHbIX Kyp (Bo3pact 40 cyTok)

Tabnuua 7

PeSlebTaTbl onpepaeneHua YyBCTBUTENIbHOCTU U CﬂEllM(I)M‘IHO(TM pa3pa6orauuoro meToAa

npn nccnefoBaHnmn SKCNepMMeHTaNIbHbIX CbIBOPOTOK KPOBM KYp

BHUM3X
noNoXuTeNbHble

nonoXuTesibHble

oTpuLaTeNbHble

NeHnA aHTUTeN K BUpYycy nenkosa ntuy ¢upmbl IDEXX
(CLUA). bbino napannenbHo npoTecTnpoBaHo 188 cbiBO-
POTOK KpoBU Kyp B Bo3pacTe 120-330 cyT., NOCTyNMBLUNX
¢ nTuuedabpurik PO. PesynbTtaThl NpefcTaBneHsl B Tabn. 5.
OTHocuTenbHasA cneymdnYHOCTb TECT-CUCTEMbI MO OTHO-
WweHuMto K Habopy IDEXX coctaBuna 99,9%, uyBcTBuUTENb-
HOCTb — 96%.

Bbin npoBefeH aKcNeprMeHT No 3apaxeHuio 40-cy-
TOYHbIX UbINnAT-6poiinepos wrammom ALV-J/CLB-908U
4 naccaxa (TnTp 4,0 Ig 30, /cm?). 3apaxeHue nposoanIn
[ByKpaTHo. Pe3ynbTaTbhl nccnenoBaHuna npeacTaBieHbl
BTabn.6u7.

MonyuyeHHble pe3ynbTaTbl MOKasanu, Yto B 41 cbiBo-
poTKe KpoBW 6blnn 06HapyXeHbl aHTUTena K ALV npu
ncciefoBaHUM KOMMepYecknum Habopom IDEXX un pas-
paboTaHHON TecT-cucTeMO. V3 27 HeraTMBHbIX NpU KC-
cnepoBaHun Habopom IDEXX CbiIBOPOTOK KPOBY OfHA
nokKasasna nonoXuTesNbHbl pe3ynbTaT B pa3paboTaHHOM
TecT-cucteme. Micxoas M3 pes3ynbTaToB dKCMepUMEH-
Ta, YyBCTBUTENIbHOCTb TECT-CUCTEMbI cocTaBuna 99,9%
a cneynounyHocTb — 97%.

3AKNKOYEHWUE

Pa3paboTaHHas TecT-ccTemMa MO3BOMMMA NOMYUYUTb
BOCMPOV3BOAUMbIE pe3ynbTaTbl, MOKa3ana BbICOKYH UyB-
CTBUTENIBHOCTb M CNeLndUIHOCTb B CPaBHEHNM C KOMMEp-
YyecKrM HabopoMm Mpw TECTUPOBaHUN NPO6 CbIBOPOTOK
KpoBu Kyp 13 nTruedpabprik PO 1 nocne skcneprimeHTanb-
Horo 3apaxeHua wrammom ALV-J/CLB-908U.
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SUMMARY

Test system based on the immunoenzyme method was developed for detection of anti-
bodies to the avian leukosis virus (ALV) when testing sera in a single dilution. The anti-
body titer was determined basing on S/P ratio calculated for one working serum dilution
(1:400). The developed test system demonstrated high specificity and sensitivity in com-
parison with the foreign commercial kit.

Key words: avian leukosis virus, ELISA, antigen, antibody.
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INTRODUCTION

Avian leukosis is widely spread in commercial poultry
production. Avian leukosis is caused by avian leukosis vi-
ruses belonging to Retroviridae family, Alpharetrovirus ge-
nus. ALV are divided in six antigenic groups: A, B, C, D, E,
and J, which in their turn contain many strains. There are
data proving possible cross neutralization of ALV-A and
ALV-J capsid antigen p27, common for all groups [4]. Eco-
nomic losses caused by ALV are usually associated with
death from secondary infections and neoplastic diseases,
as well as production decline including egg production
and quality. ALV can cause different neoplastic diseases
such as lymphadenosis myeloblastosis, myeloblastosis,
glioma, osteopetrosis, haemangioma, etc. Chicken of
more than 100 days of age demonstrate clinical signs of
the disease [3, 5, 7].

The disease is diagnosed basing on the results of labo-
ratory and pathomorphological tests. Antibodies to ALV
are periodically detected in chicken serum samples from
eggs and broiler farms of the Russian Federation [2]. The
fact is indicative of the virus circulation in commercial
poultry population. In the present time no registered vac-
cine against ALV exists. Due to this fact infection control is
performed by means of establishing of the breeding stock
with poultry originating from avian leukosis free farms.
One of the ways to achieve this result is regular serological

monitoring of the poultry population followed by culling
and destruction of diseased birds [7].

Commercial ELISA kits, Zoetis, IDEXX (USA), are used
for serological diagnosis of ALV subgroups in the RF. No
analogous test systems have been developed. So, develop-
ment of domestic immonoenzyme test systems is a very
important task.

MATERIALS AND METHHODS

Virus. Strain ALV-J/CLB-908U, recovered in 2009 from
pathological material obtained from poultry farmin Chely-
abinsk Oblast [1]. The strain was deposited in the FGBI“AR-
RIAH"microorganism collection. 3" passage virus-contain-
ing culture fluid, infectivity titre 5,51g EID, /cm? was used.
The virus was cultivated using initially trypsinized chicken
embryo fibroblast cell culture.

Antigen. ALV antigen was prepared according to the
previously developed method [1]. Commercial kit «Avian
leukosis virus antigen test kit» (Synbiotics, USA) was used
to determine the type-specific ALV antigen concentration
in virus-containing materials according to the manufac-
turer’s instruction.

Electrophoresis. Purified concentrated antigen was stud-
ied by means of electrophoresis using 12% polyacrylamide
gel [6].

Positive and negative control sera. Hyperimmune serum
were prepared according to the previously developed
method [1]. Serum from ALV-free broilers was used as
negative control.

Indirect ELISA. The antibody titre against ALV was deter-
mined by indirect ELISA. The plates (Nunc, MaxiSorp, Den-
mark) were coated with ALV antigen in 0.1 M carbonate-
bicarbonate buffer (pH 9.5) for 18 hours at 4°C. Then 1%
BSA was used for blocking for 1 hour at room temperature
using TBR-T buffer containing water N-tris (hydroxymethyl)
aminomethane (AppliChem, Germany), sodium chloride,
twin20 (ICN Biomedicals, USA). Dilution buffer was used for
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dilution of tested and control samples (Synbiotics, USA).
TBR-T buffer solution was used for inter-stage washing.
Tested and control sera were tested at 1:400 dilution. Im-
munoperoxidase conjugate (Synbiotics, USA) was used at
working dilution for detection of complexes in the dilu-
tion buffer. All components were added at the amount of
100 pl and incubated for 30 minutes at 37°C. 2,2"-azino-
di-[3-ethylbenzthiazoline sulphonate] solution containing
hydrogen peroxide was used as a subsrate. In 10 minutes
the reaction was stopped by adding 1% sodium dodecyl
sulphate solution into each cell. The reaction was recorded
using spectrophotometer TECAN-Sunrise (TECAN, Austria)
at 405 nm wave length. The result analysis was performed
using “SINKO-IFA” software (accreditation certificate
2000611338) and Statistica 10.0 (Correlation matrices)
(Stat Soft. Inc., USA).

Determination of the test system sensitivity and specific-
ity. At this stage two types of serum panels were tested.
The first contained blood serum from chicken at 120-330
days of age from the RF poultry farms. The second one
contained sera from experimentally infected chicken. Two
groups of 40-day-old chickens were used for this panel
preparation. One group of 5 birds was not infected and
the other one was inoculated with 4™ passage ALV-J/CLB-
908U strain cultured in chicken embryo fibroblast cell cul-
ture. The virus infecting dose was 4.0 Ig EID, /cm®. In 28
days the chickens were reinfected. Blood serum samples
were collected in 14 and 28 days after the first infection
and in 14, 21 and 28 days after the second infection. Sera
were tested with ELISA using the FGBI “ARRIAH" test sys-
tem and the commercial kit for detection of antibodies
against ALV, IDEXX (USA). The obtained results were used
to assess specificity and sensitivity of the developed test
system.

RESULTS AND DISCUSSION

Inactivation, purification and concentration of the virus
material were performed for ALV preparation. Concentra-

Table 1

150 kDa
100 kDa

75 kDa

50 kDa

37 kDa

25 kDa

20 kDa

15 kDa

2 1

Figure 1. Results of concentrated ALV-J/CLB-908U
electrophoresis

1 - protein marker;

2 - purified and concentrated culture ALV-J/CLB-908U.

tion of the prepared ALV antigen was 16000 pg/cm?®. Spe-
cific antibodies with molecular weight of 85, 63, 48, 37, 30,
27 kDa were detected by electrophoresis of the purified
concentrated antigen (fig. 1).

Different dilutions were prepared for detection of op-
timal working antigen concentration. They were used for
coating plates and tests using positive and negative con-
trol sera. The data are shown in the table 1.

Basing on the fact that at antibodly titre of the hyperim-
mune serum remained highest the antigen concentration

Determination of the optimal working antigen concentration for detection of antibodies against ALV

(n=3)

Virus protein concentration, pg/cm? / titre of antibodies against ALV using ELISA*

Serum samples

Positive control serum to ALV 32000 32000 8000
Normal chicken blood serum (negative control) <100 <100 <100
* antibody titre — reciprocal value of the serum dilution
Table 2
Measuring Optical Density in Negative (NC ) and Positive Controls (PC )
Values NC, PC, PC-NC
Mean 0.115 0.575 0.467
Standard deviation 0.017 0.077 0.073
95% confidence range 0.110-0.119 0.555-0.595 0.448-0.486
Minimum 0.09 0.399 0.285
Maximum 0.180 0.710 0.611
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Fig. 2. Dependence between Ig titre determined by serial
dilution assay and Ig S/P measured in one serum dilution 1:400

Table 3

of 32 pg/cm? the specified working antigen concentration
was chosen for further operations.

To determine the formula for calculating the titer of
antibodies against ALV during serum tests at a single di-
lution 180 sera with different titres of antibodies against
ALV in 1:100, 1:200, 1:400 dilutions were tested using
indirect ELISA. Tested serum titres were previously de-
termined using serial dilution method. S/P values were
calculated for each serum dilution basing on the meas-
urement results. Regression lines were plotted on the ba-
sis of obtained data using Statistica 10.0 software. They
reflect the dependence of antibody Ig titres determined
by the serial dilution method on Ig S/P for each serum
dilution.

Reproducibility Test Results

AVIAN DISEASES BONE3HW NTUL

Based on the regression analysis the highest correlation
coefficient out of the three 0.96507, 0.94705 and 0.97583
(corresponding to 1:100, 1:200 and 1:400 dilutions) was
obtained for sera dilution 1:400 and this dilution was cho-
sen as the working one. A regression line was plotted for
this dilution (Fig. 2) to depict the dependence between
ELISA IgT, determined by serial dilution assay, and S/P Ig
for 1:400 dilution.

Here is the equation of linear regression:

Ig T=3.2947+1.6932xIg S/P\s

In order to objectively assess immune response it is re-
quired to set a positive-negative threshold (PNT). 183 sera
samples from 10-day-old chicks having no antibodies to
ALV and from 100-400-day-old chicks demonstrating nega-
tive results in IDEXX (USA) kit were tested in triplicate on
different days. Reference control sera were taken as posi-
tive and negative control. PNT was identified by calculat-
ing mean values of S/P negative sera for dilution 1:400 and
standard deviation. Mean value of S/P negative sera was
0.1084, standard deviation - 0.0894. Based on statistical
analysis the result was considered negative, if T< 1:238, du-
bious if 1:238<T<1:476 and positive if T>1:476. When qual-
ity of the test results was determined by S/P value: negative
S/P=0.3; positive S/P>0.45; dubious results 0.3<(S/P)<0.45.

The regression equation will be correct at the set values
of optical density in the control sera. In order to calculate
this parameter we analyzed 59 values of optical density in
positive and negative control sera and difference between
them, tested in dilution 1:400. The following parameters
were calculated: mean value, standard deviation, confi-
dence interval, minimum and maximum optical density
of control sera (Table 2).

Based on Table 2, the admissible values of optical
density in control sera shall be: for negative control not
higher than 0.2; for positive control not less than 0.4;
optimal value of optical density in positive control shall
range between 0.5-0.6; minimum difference between op-
tical density of positive and negative controls - not less
than 0.3.

Mean value for one plate Meemvalie

it for three plates
ELISA antibody titre, log, 1.742 7.875 7.558 7.725
Standard deviation, log, 0.335 0.147 0.436 0.159
v, % 4328 1.871 5.774 2.060
ELISA antibody titre, log, 9.266 9.428 8.999 9.231
Standard deviation, log, 0.525 0.441 0.470 0.216
v, % 5.664 4.676 5.228 2.346
ELISA antibody titre, log, 10.716 10.608 10.343 10.555
Standard deviation, log, 0.375 0.390 0.347 0.192
v, % 3.501 3.681 3.356 1.820
ELISA antibody titre, log, 11.493 11.306 11.213 11.337
Standard deviation, log, 0.168 0.172 0.119 0.142
v, % 1.463 1.521 1.066 1.257
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Table 4

Results of Specificity Test for the Developed Test System Using Commercial IDEXX Kit

SPF 3-week-old chicks ARRIAH IDEXX

Positive/tested 0/24 0/24
Mean antibody titre * 319 319
Minimum-maximum 22-382 0-669

*for IDEXX test-system sample is considered positive, if titre is >844.

In order to determine test reproducibility we tested 4
groups of sera from chickens in triplicate on three differ-
ent plates (Table 3). Normal standard deviation shall not
exceed 1 log2 and variation coefficient shall not be more
than 10%. The obtained results demonstrated that mean
variation coefficient of antibody titre determined for each
group did not exceed 6% and the mean standard deviation
did not exceed 1 log2.

In order to assess specificity and sensitivity of the de-
veloped test system we used IDEXX commercial kit (USA)
for detection of antibodies to avian leucosis. Specificity
was determined when we tested sera from SPF 3-week-
old chickens. All the tests systems demonstrated 100%
specificity. Corresponding test results are given in Table 4.

In order to confirm specificity of the developed meth-
od we used heterological sera to the viruses of the fol-
lowing diseases: infectious bronchitis (IBV), infectious bur-
sal disease (IBD), infectious laryngotracheitis (IL), avian
influenza (Al), Newcastle disease (ND), infectious avian
encephalomyelitis (IAE), egg drop syndrome (EDS-76),

Table 5
Results of Sensitivity and Specificity Tests for the Developed Method
Used for Chicken Sera from Poultry Establishments

reovirus, avian mycoplasma (Mg and Ms), avian metap-
neumovirus (aMPV) and they gave negative results in
ELISA with ALV antigen.

The developed test-system was tested in comparison
with IDEXX (USA) commercial kit for detection of antibod-
ies to avian leucosis virus. We simultaneously tested 188
sera from 120-330-day-old chicks from Russian poultry
establishments. Corresponding results are given in Table
5. Relative specificity of the test-system in comparison with
IDEXX kit was 99.9% and sensitivity -96%.

We experimentally infected 40-day-old broilers with
ALV-J/CLB-908U strain of the 4™ passage (titre 4.0 Ig EID, /
cm?3). The broiler chicks were inoculated twice. Research
results are given in Table 6 and 7.

The obtained results revealed antibodies to ALV in 41
sera samples when tested in IDEXX commercial kit and the
developed test system. One serum out of 27 negative sera
samples tested in IDEXX turned out to be positive in the de-
veloped test system. Based on the experiment results sen-
sitivity of the test system was 99.9%, and specificity — 97%.

IDEXX
ARRIAH
Positive 75 0 75
Negative 3 110 113
Total 78 10 188

Table 6

Comparison of test results obtained for chicken sera in indirect ELISA using IDEXX commercial kits and ARRIAH test system

Immune status

«IDEXX» ARRIAH

positive total

Sera from non-infected chickens (40-day-old chicks) 2 14 16 2 14 16
Sera samples from chickens on day 14 post 1 infection 4 10 14 4 10 14
Sera samples from chickens on day 28 post 1+ infection 9 1 10 9 1 10
Sera samples from chickens on day 14 post 2 infection 9 1 10 10 0 10
Sera samples from chickens on day 21 post 2™ infection 9 1 10 9 1 10
Sera samples from chickens on day 28 post 2 infection 8 0 8 8 0 8
Sera samples from non-infected chickens (40-day-old chicks) 4 27 68 42 26 68
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Table7
Results of Sensitivity and Specificity Tests for the Developed Method Used for Experimental Chicken Sera
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AR Positive Negative
Positive M 1 L)
Negative 0 26 26
Total M 27 68
CONCLUSION

The developed test system made it possible to get repro-
ducible results, demonstrated high sensitivity and specific-
ity in comparison with the commercial kit both when testing
chicken sera from the RF poultry establishments and after
experimental infection with ALV-J/CLB-908U strain.
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BakuyuHy ana npodpunaktukm 6onesHn Mapeka
«MapwuBak 1+3»

B pe3ynbrate npoBeAeHHbIX Hay4YHO-MUCCNefoBa-
TeNbCKUX PaboT 6b1/10 ONTUMaNbHO NofobpaHo 1 060-
CHOBAHO COOTHOLLEHMe LITaMMOB B Npenaparte. A3yye-
Hbl 1 AOKa3aHbl IMMYHOSIOTMYECKMe 1 NPOTEKTUBHbIE
CBOWCTBA BaKLUHbI, 06YC/TOBSIEHHBIE CUHEPTNYECKM
[encTBUEM BMPYCOB, 6e30MacHOCTb [/1sl OKpY»KaloLLen
cpefdbl 1 YenoBekKa.

BupycBakumHa npotus 6one3Hn Mapeka «Mapu-
BaK 1+43» ABNAETCA OTeUeCTBEHHbIM aHaNIOrom 3apy-
6eXKHbIX BakLVH NpoTus 6onesHn Mapeka 13 11 3 ce-
POTUMNOB BMpPYCa, COAEPKALLMM HOBYIO KOMOUHALIMIO
N3BEeCTHbIX LUTAaMMOB.

Ha cerogHAWHWI feHb NpoBefeH MOJHbIN KOM-
NNeKC AOKIMHNYECKUX UCCNIeAO0BaHNIN U KITMHNYECKNX
MCMNbITaHU BaKUMHbI «MapmBak 1+3». Ha ocHoBaHun
NPoBeAEHHbIX NCCeA0BaHN MOXHO cAenaTb BbiBOA,
yTO BMpYCBaKLUVHa Npotus 6onesHn Mapeka «Mapu-
BaK 1+3» siBNsieTcA 6e3BpelHbIM NpenapaTom, obna-
[aeT BbICOKOW MMMYHOT€HHOWN aKTUBHOCTbIO MNPOTUB
BbICOKOBMPYIEHTHbIX (VV) 1 BbICOKOBUPYNEHTHbIX
nnioc (vv+) Wwrammos Brpyca BM 1 moxeT ycnewHo nc-

Nnosnb30BaTbCA B BETEPUHAPHONM NpaKTrKe ana cneyu-
¢duryeckoln npodunaktmkn bBM. OgHoKpaTHaA BaKLuu-
Hauua cnocobcTByeT GOPMUPOBAHMIO HaMPAKEHHOTO
VMMYHUTETA, KOTOPbIN COXPaAHAETCA Ha MPOTAXKEHNM
BCEW KN3HW NPUBUTON NTULbI 1 NPeAoXpaHsaeT oT 60o-
ne3sHu Mapeka. BakuuHa ctabunbHa Ha NpoTaXxeHnumn 24
MecALeB Npu cobniofeHnn TpeboBaHNi K XpaHEHUI.

BupycBakuuHa npotus 6one3Hn Mapeka «Mapu-
Bak 143» 3aperncTpmpoBaHa 1 pa3peLleHa K npume-
HeHuto B Poccuniickon Qegepaunn.

CnpaBka

BbonesHb Mapeka (BM) — BbICOKOKOHTarnosHoe,
numdonponndepaTnBHoe, 310KaYeCTBEHHOEe BUPYC-
Hoe 3abonesaHue nTuy. BM xapakTepusyeTca obpaso-
BaHMEM e[JVHUYHbIX N MHOXECTBEHHbIX OMyxosei BO
BHYTPEHHMX OpraHax, Koxe, MbllULax, a TakxKe 1n3me-
HEHMAMM LeHTPaNIbHON 1 Neprdepryeckoin HepBHOM
cuctembl. Bupyc 6onesHn Mapeka (BBM) nospexxpaet
MMMYHOKOMMETEHTHble OpraHbl (Cefie3eHKy, TMMyC,
KnoakanbHy CymMKy) 1 obnapaet, Takum obpasom,
MMMyHOZEnpecCMBHOM aKTUBHOCTbIO, YTO NPUBOAUT
K CHUXKEHMIo obLiel pe3ncTeHTHOCTM NTUL, 1 MOBbI-
LEHNIO UX YYBCTBUTENIBHOCTY K APYrM GONE3HAM.
BaxHbIM cpecTBOM NpefynpexaeHnsa bM n cHuxe-
HUA NoTepb OT 3aboneBaHNsA ABNAETCA BaKLMHOMNPO-
dunaktuka. na cneynduryeckon npodunakTmkm nc-
NOMb3YIOT BaKLMHbI TPEX TUMOB: U3 aTTEHYNPOBAHHbIX
wrammoB BEM (cepoTun 1), u3 nprpofHoocnabneHHo-
ro HenatoreHHoro BBM (cepotun 2) u wtammoB BMpY-
ca repneca nHgeek (cepotun 3).
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PE3IOME
JKCnepuMeHTasnbHoe 3apaxeHie 7-CyTouHbIX LibINiAT-6poiinepoB 301ATOM MeTanHeBMOBUpYCa NTIAL,
noaTANa B Bbi3bIBaN0 pa3BuTHe CNaboBbIpaXKeHHbIX NPU3HAKOB NOPAaXEHIA PeCpaTopHoii CUCTeMb
1 onyxaHue UHGPaopoUTanbHbIX CMHYCoB Yepe3 5—15 cyTok nocne nHduLMpoBaHua. Habntopanu us-
MeHeHUA B TKaHAX Tpaxey, HOCOBbIX X108 1 MEPBUYHBIX NMMAOUAHBIX OpraHoB. Hanuuue reHoma me-
TanHeBMoBMpyca nTuL yctaHosneHo metogom OT-MNLIP-PB B opraHax BepxHero oTAena pecnupatopHoro
TpaKTa, MH$paopoUTaNbHbIX CUHYCaX U rapAepoBOIA Xene3e B nepnof 2—12 cyTok nocne 3apaeHus.
VIMMyHHbIii 0TBET XapaKTepu30BancA 06pa30BaHMeM rYMOPANbHBIX 1 NOKANbHbIX aHTUTEN Yepe3
7-21 cyTKu nocne UHOUUMPOBaHKA. Yepe3 3 cyTok Mocne 3apaxkeHus PervcTpupoBanil yBenueHme
npouexta (D8a-+ T-knetouHoii cybnonynALMy B KPoBY U cenie3eHKe MHGULIMPOBAHHDIX LbINAAT.

KnioueBble CoBa: METanHeBMOBHPYC NTIL, KNETOUHBIiA 1 FyMOPIbHbIil IMMYHUTET, naTorexes.
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STUDIES OF PATHOGENESIS

AND IMMUNE RESPONSE
AT EXPERIMENTAL INFECTION OF BROILER CHICKS WITH AVIAN
METAPNEUMOVIRUS SUBTYPE B
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SUMMARY
Experimental infection of 7-day-old chicks with the isolate of avian metapneumovirus Subtype B in-
duced mild signs of respiratory infection and swelled infraorbital sinuses in 5-15 days post infection.
Lesions in tissues of trachea, nasal passages and primary lymphoid organs were reported. Using real-
time RT-PCR avian metapneumovirus genome was detected in the upper part of the respiratory tract,
infraorbital sinuses and Harderian gland within 2-12 days post infection.

The immune response was characterized by formation of humoral and local antibodies in 7-21
days post infection. In 3 days post infection increased percentage of (D8a+ T-cell subpopulation was
reported in blood and spleen of the infected chicks.

Key words: avian metapneumovirus, cell-mediated and antibody-mediated immunity, pathogenesis.
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