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B HacTosiee BpeMs 3amafHble (apMalieBTIYeCKye KOMIIAHNY OCBOWIY BBITYCK JIMIEH3MPOBAHHBIX
IperapaToB Ha OCHOBE TPAHCOBAPUATIBHBIX crielmudeckux aHTuTen Kyp (IgY-antnren), mpenHasHa-
YeHHBIX [IA1 JIedeHns 1 mpoduIaKkTyKy nHeKiyii, Boi3BaHubIx Helicobacter pylori, Bupycom rpurma
u ppyrumy naroreHamu. OcoOblil MHTepeC MpefCcTaB/sAeT BOSMOXXHOCTD IIpYMeHeHus IgY-aHTuTen B
KayecTBe HEJOPOroro CIelypUIeckoro aHTUAOTA /I SKCTPEHHON crerpudecKoii TpoduIakTuKu
mHeK1uiT, BbI3BaHHBIX BO3OYANTENAMM OIACHBIX 11 0c060 omacHbIX nHdexuuit. Lenv pabomuvt — 0606-
IIUTD Pe3y/IbTaThl MCC/IENOBAHNIA, IOKAa3aBIINMX BBICOKUI TepaIleBTIYeCKIi1 IOTEeHIal TPaHCOBapH-
QJIBHBIX CIeU(PUIECKNX IMMYHOITIOOY/IMHOB B JIEYEHVH U NIPOQIIAKTIKE ONACHBIX BUPYCHBIX, OaK-
TepyaJIbHBIX MH(EKLUMI ¥ HOpaXKeHMII OMONOIMYeCKVIMIL TOKCMHAMY — HOTEHIMaIbHBIMY areHTaMy
6uonorndeckoro opyxus (BO). [Ipenmy1ecTBOM 1CII0/1b30BaHNs IgY-TeXHOMOT NI /151 TACCUBHOI M-
MYHM3ALN AB/LIETCS HEMHBASMBHBII CIIOCO0 TTOTYYeHNsT aHTUTETL,  TAKXKe GO/IbIIOe MX KOIMIECTBO —
20-30 r MMMYHOITIOOY/IMHOB, KOTOPOE MOYKHO IIO/Iy49UTb OT OJHON KYPULIbI-HECYIIKM B TOMI. BaykHbIM
npenmyiiecTBoM IgY neper MMMYyHOITIOOY/IMHAMY, HOy4aeMbIMY M3 CHIBOPOTKM MIEKOIMTAIOIIVIX,
ABJIAETCA TO, YTO OHY He B3aMMOJEICTBYIOT HY C KOMIIOHEHTaMJ KOMIUIEMEHTA, HM C PeBMATOMTHBIM
¢axropom, H ¢ Fc-perjentopamn MMMYHOKOMIIETEHTHBIX K/IETOK M/IEKOMUTAIOIINX, YTO CYILLeCTBEHHO
CHIDKaeT IpOsIBJIeHNe HeXKeTaTe/IbHBIX PeaKIIVif, B YaCTHOCTY, aHTUTEN03aBUCUMOTO YCH/IeHNA MH(EK-
1y (ADE). DkcriepuMeHTDI, IPOBeieHHDBIe i Vivo U i Vitro, OKa3amy BBICOKYIO aKTMBHOCT IgY-aHTn-
TeJI PY TIOfIAB/ICHNM IIOPAKAIOIIETO [IefICTBISA BO3OyMTeNeit 0c060 OIacHbIX MHEKIMIT U 6uomornde-
CKIX TOKCHHOB. B pabote mokasaHo, 4to 3aMeHa IgG M/IEKONMUTAIOIMX Ha ITHUYbY TPAHCOBAPMATIbHbIE
IgY nosBo/sieT mO/yYaTh KOMMEPYECK! 3HAYVMMbIE KOMMYECTBA TEPMOCTAOVIBHBIX CIIELM(pUIECKIX
aHTUTET, He BhIsbiBatoux ADE, 1 paciumpsieT BO3MOXXHOCTY METOROB crielyipuueckoit IpoduIakTy-
KV V1 JIeYeHMs IOPaKEHWII, BbI3bIBAEMbIX BUPYCaMyt, 6aKTepUsIMU ¥ TOKCMHAMM — ITOTEHLMATbHBIMU
arenramu bO.

Kniouesvie cnosa: IgY-mexnonozuu; 6uonozuueckue yzposvl; 6uonozuueckoe opyxcue; 6uomeppo-
DPUBM; JHcenmouHble AHMUMENd; UHAKMUEAUUS MOKCUHA; NACCUBHAL UMMYHUSAUUS; MPAHCO8APU-
A7bHble UMMYHOL00YUHDL.
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B Hacrosmee BpemMs CymeCcTBYeT oOIac- OpY>XEHHBIX CMI U HaceneHmsa Poccuiickoin
HOCTb KaK Omonormyeckoit BOWHBI u 6mo- Depgepanmm, Tak M 3aHOCa Ha ee Teppu-
TePPOPUCTUYECKMX aTaK B OTHOmEHMM Bo- TOpMIO OMACHBIX IMaTOTEHOB M3 COIPENETbHBIX
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B.C. Kanann

crpan’®’ [1-2]. IlopakxeHuss MHOTMMU MHQEK-

IMOHHBIMM aT€HTaMI — IOTEHLMa/IbHBIMU areH-
tamu O6uonormdeckoro opyxus (bBO), moxHO
JIEYUTh AHTUOMOTMKAMM M aAHTUBMPYCHBIMU
IpemapaTaMyu, OJHAKO MM UX 3KCTPEHHON
cnenudnieckoit MpoPMIAKTUKY, €YeHNA II0-
pakeHUt TOKCUHAMU (PULIVH, 6OTYTMHUYECKUIT
U cTaVMIOKOKKOBBI/ TOKCUHBI) MM MHPEKI M-
OHHBIMM areHTaMy C MCKYCCTBEHHO HMPYIaHHO
PEe3MCTEHTHOCTBIO K IIpemaparaM, OOBIYHO NC-
HOIb3YeMBIM B CXeMaX Hecrelnupuyeckoit mpo-
GUIAKTUKM ¥ JIeYeHU S, OHM He MOTYT OBITH VC-
nonb3oBaHbl [3]. EqMHCTBEHHAasdA BO3MO>XHOCTH
HPOTUBOAEICTBUSA TaKUM areHTaM — 9TO CIle-
nudnyeckas UMMyHONIpodUIaKTHUKA U IedeHNe.
Ho BakumHanms — [IUTENbHBIN IPOLECC, OHa
MOXKeT 3aHATb HECKOJIBKO Hefle/Ib VI MeCAIEB.
B ycnoBusax ye OCyIeCTBIEHHOTO OMoIOrnye-
CKOTO HalajJeHNs IMPOBOAUTH BAKIMHAIMIO Ha-
CelleHMsA U BOVICK OyzmeT yke mo3pHo. [ToaTomy
B PAacHOpsKEHUM Me[MUIVIHCKUX YYpeKJeHUI
JO/DKHBI OBITH 3amachl HeOpPOrMX crenudu-
4eCKMX MMMYHOITIOOY/IMHOB [/ 3KCTPEHHOM
HaCCUBHOI MMMYHONPOGMIAKTUKY U TedeHns*
BO3MO>KHBIX ITOPa>KeHUIL.

Lenv pabomovt — 0600IUTH pe3yIbTATHI UC-
C/IelOBaHMIT IOKA3aBIIMX BBICOKMIT TepaleBTIYe-
CKMII MOTeHIMal TPAaHCOBAPUAIBHBIX CIEIUN-
YeCKMX JVIMMYHOITIOOY/IMHOB B CIIelpUIecKoM
JIeYeHNN ¥ NPOPUIAKTIKE BUPYCHBIX, OaKTepy-
albHBIX MHQEeKLUMIT U TOpakeHUil Omonormye-
CKMMU TOKCHHAMM — IIOTE€HIIMaIbHBIMY areHTaMu
6110/I0TYeCKOTO OPY KM SI.

IIpengpicTopusa npo6rembl. B xonne XIX B,
B naboparopusax PobGepra Koxa (mem. Heinrich
Hermann Robert Koch; 1843-1910), 9munsa be-
punra (Hem. Emil Adolf von Behring; 1854-1917)
B epmanuy n sAnoHckoro 6akrepnonora Kurap-
3aro Cmbacabypo (1855-1931) 6bin1 paspaboTan
MeTOJi IacCHBHOM MMMYHU3AaLMM >KMBOTHBIX U
nopeit [4]. A B 1892 r. Omuns Bepunr ¢ corpya-
HUKaMI IIPUTOTOBUIN IIEPBYIO JIeYeOHYIO CIIell-
UPNIECKYI0 NPOTUBOAUPTEPUITHYIO CBIBOPOTKY,
BBIJIC/ICHHYIO0 M3 KPOBM 0apaHa, ¥ IPUMEHNIN ee
Is medeHus 60mbpHBIX fudrepueit mereit. [Tosxe
3a 9Ty pa6oty B 1901 r. Omunp BepuHr momyumn
Hob6eneBckyio nmpemuio mo ¢Gpusuonorny u Memu-

1

[uHe. JTa Tepanus MOTy4YuIa Ha3BaHUE «CBIBO-
poTouHas Tepanusi». BiocnexcTBuu 6apanst ObIIn
3aMeHeHbI Ha JIOIIafiell, CBIBOPOTKY CTanu Qpax-
uonuposars 1o F(ab’)2-dpparmentos u nonyyarp
aQHTUTeNa MPOTUB OelleHCTBA, CTONOHSAKA U 3Me-
UHBIX SI[JOB, TO €CTh TOI7Ia, KOTa IPOMeI/IEHEe B
Havaje nedeHusi HegonycTumo. OTKpbITHE AaHTH-
61oTuKoB B cepeguHe XX B. IOJIOXM/IO HAa4aso
OTKa3y OT MaCCUBHOI UMMYHU3AL[UN.

CrieyIoLyM peBOMIOLVIOHHBIM IIIATOM B pas-
BUTHUYM HOBBIX VMMMYHOJIOTMYECKUX TEXHOIOTUII
sansercsa orkpeiTue G. Kohler, C. Milstein Bo3-
MO>KHOCTU C/IUAHUA KIeTOK MMEJIOMBI, IIPORY-
LUPYIOIINX HEHPEePbIBHYIO KYIBTYPy K/IETOK C
AHTUTETAMMU C 3a[JJaHHOI CHenU(UIHOCTHIO — MO-
HOKJ/IOHaJIbHBIE aHTUTeNA [5]. 32 9TO OTKpBITHE aB-
Topsl nonyunau HobenreBckyro mpemuto mo ¢pusu-
ostoruu v MmeguiiHe 3a 1984 r. IToaBnenne anturen
[UISL Tepaluy sIBISETCS Pe3yIbTaTOM 3BOTIOLUNI
TEXHOJIOTUM MOHOK/IOHA/JIBHBIX AHTUTENT 3a IIO-
cneguue gecatuneTus ot 100 % MpImmuHOro 6enka
yepe3 XMMepHble U T'yMaHU3MPOBaHHBIE OeKu
IO TIOMHOCTBIO YeTOBEYECKUX aHTUTEN. ITa TeX-
HUKa ObIIa YICIIOJIb30BaHA JI/Is IONTy4YeHs MOHO-
KJIOHA/IbHBIX aHTUTeN npotuB Bacillus anthracis,
Yersinia pestis, Francisella tularensis, 60Tynnamde-
CKUX HeIPOTOKCIMHOB, BYPYCa HAaTyPabHOI OCIIBI
Yl HEKOTOPBIX IPYTUX AaTOTeHOB [6, 7]. CTouMoCThb
MPOM3BOJCTBA TAKMX aHTUTEN JOBOIBHO BBICOKA,
a OTHOr0 MOHOKJTOHA/IbHOTO aHTUTENTa ObIBAET He-
MOCTATOYHO, YTOOBI MOJABUTH IEMCTBIE ATOTE€HA.
BosHnKaeT HeOOXOOMMOCTb MCIONb30BaHUA He-
CKOBKUX TMOPUIOM, HAIlpaBIE€HHBIX HA pa3Hble
SIUTOIIBI IIATOTEHA, YTO MOBBINIAET U 6€3 TOTrO BbI-
COKYI0 CTOMMOCTD 3aIUTHI.

F. Klemperer B 1893 r. B3s/1 Ha BOOpY)XeHue
upero OMmwisi bepuHra o CbIBOPOTOYHOI Tepammuu,
MMMYHM3UPOBAJI KYP CTOTIOHAYHBIM TOKCYHOM M TIO-
KasaJl, YTO B CHIBOPOTKE KPOBU M B SAMYHOM KENITKE
HOSIB/IAIOTCS cHerduyecKyie K TOKCMHY aHTUTeNa,
3aIIMIIAOIIIE MOONBITHBIX MBIIIEN OT JIETATBHOTO
ucxopa [8]. Ita pabora F. Klemperer ocramacp He3a-
MeYeHHOJI HayYHBIM COO0IIeCTBOM TOrO BpeMeHN. VI3
OTEYeCTBEHHBIX y4YEHBIX Ha 3Ty CTAaTbI0 CChUIATNCDH
C.K. I3ep>xroBckuit u V1.J1. Meunukos [9, 10].

Korma Omaromonyume m1abOpaTOpHBIX >KU-
BOTHBIX CTA/I0 CEPhE3HOV ITUUECKOI MPOoOIeMoit

VBanosa-3yan A. JlTaboparopun cmeptu: kak CIIIA mpeBparuny YKpanHy B BOEHHO-OMOIOTMYeCKUIL OTUTOH //
3Bespa. URL: https://tvzvezda.ru/news/201810121240-oytj.htm (mata obparmenns: 12.10.2018).

2 IOpuisrH B. Buomaboparopust meHTaroHa B AJiMaThl — paguo0yit niu TpOsTHCK it KoHb? //VHTepHeT-rasera ZONA
kz,28.09.2020. URL: https://zonakz.net/2020/09/28/biolaboratoriya-pentagona-v-almaty-radiobuj-ili-troyanskij-kon/
(mata obpamenns: 10.04.2022)

> Kynenko A. Buona6oparopuu CIIIA oxBarunu Becb Mup — Muno6oporst Poccun // Tamkent, Sputnik. 07.04.2022.
URL: https://uz.sputniknews.ru/20220407/biolaboratorii-ssha-oxvatili-ves-mir----minoborony-rossii-23826658.html
(mara obpamennst: 08.04.2022)

4 Tlaccushoiii UmMMmyHumemn — BBE€HNE cneumqmqecxmx AHTUTEN K KAKUM-TMO0 aHTUTEeHAM ITaTOTEHHOTO MMKpPO-
OopraHmsma. C IIOMOIIbIO TaCCUBHOM MMMYHM3al M MOXKHO CO3[aThb BpeMeHHbe;[ VIMMYHUTET NPONO/DKNUTETBHO-
CThIO 1-6 HEn. XOTs ImaccuBHA s VMMMYHI3aO¥A BbI3bIBA€T KPATKOBPEMEHHOE IIOBBILIIEHNIE yCTOI?I‘II/IBOCTI/I K BO36y-
AUTENI0, €€ NENCTBIE ITPOABNIAECTCA HEMENJIEHHO.
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anMeHeHMe MTUYBbUX XKENTOYHbLIX aHTUTEN ONA Ie4eHnA I'IOpa)KeHMﬁ, BbI3BaHHbIX areHTaMu 6MoI0rM4YecKkoro opy>Xui...
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PucyHok 1 - CpasHumesneHoe usobpakeHue ummyHozs06ynuHa maekonumarowux (IgG), nmuy (IgY)
u yceyeHHol ¢popmoi IgY(AFc), ceolicmeeHHoli 8odonasarowum nmuyam.

IgG mnekonumarowjux cocmoum u3 yemsipex nosUNeNMuUOHbIX yenel — 08yX 0OUHAKOBbIX Msxesbix yenel
u 08yx sie2kux yeneti. Kaxxoas msaxenasa yeno cocmoum u3 eapua6enbHo2o 0omeHa (VH) u mpex koHcmaHm-
Hblx domeHos (CH1, CH2, CH3) c 00HUM y251e800HbIM calimom (0603Ha4veH 3es1eHbiM ysemom). Kaxxoas nezkas
uenb codepxum eapuabenvHbili 0omeH (VL) u kKoHcmaHmHelili domeH (CL). VL u VH sensaiomcs cesasviearouyum
domeHom aHmuzeHa. o cpasHeHuro ¢ IgG, IgY cocmoum u3 yemsipex KOHCMAHMHbIX 0OMEHO08 Ha MXKeslyio
yens (CH1-CH4), c 08yms yanesodHbimu ydacmkamu. lubkas wapHupHasa o6aacme, npucymcemayioujas 8 IgG,
omcymcmeayem 8 IgY, umo moxem o2paHu4usame e2o 2ubkocme no cpasHeHuio ¢ IgG. YceueHHaa monekyna lgY
(AFc) sodonnasarouwjux nmuy He umeem domeHos CH3 unu CH4, a 0se ee C-koHUe8ble AMUHOKUCIOMbl msAXKe-
n0ot (H)-yenu He kooupyiomcs 8 domenax CH2 unu CH3 nonHopasmepHol usogpopmor [11]

i1 HayYHOTO coobuiecTBa, pabora F. Klemperer o
HEMHBA3MBHOM M3BJICYEHN JKE/ITOYHBIX aHTUTEI
npuo6pena 3HAYMMOCTD U TIpU3HaHue. [letanpHOE
u3ydeHMe NTUYbIX aHTUTE OTKPBIIO HOBBIE BO3-
MO>KHOCTU MCIIO/Ib30BaHMA SKCTPEHHOI HeCIIeIy-
¢udeckoil UMMYHOIPOMVIAKTUKY OMACHBIX VH-
dexumit.

OCHOBHBIE OTINYUA TPAHCOBAPMATBHBIX
cnennpuYecKNX UMMYHOITIOOYTMHOB OT CIIeI M-
duyeckMx MMMYHOITOOYINHOB M/IEKONMTA-
omux. IITHIbl He NMPOM3BOAAT MOTO3MBO, KaK
9TO HPOMCXOAUT Y M/IEKOIMUTAIOUINX, a VCIIOb-
3yIOT JKEJITOK CBOMX SIUI] B KauecTBe 3(PpQeKTuB-
HOTO VICTOYHMKA aHTUTEN, C IOMOIbI0 KOTOPBIX
OHU IlepefaloT TYMOPA/IbHBIN IMMYHUTET CBOEMY
HOTOMCTBY, IIOKa IIOC/IeHMEe He PasOBBIOT IIOJI-
HOCTBIO 3pelyl0 MMMYHHYI cucremy. IITumiibr
00/71ajal0T pernepTyapoM aHTUTE], OTIMYHBIM OT
perniepTyapa aHTMTe] MICKONUTAONINX, U CIEKTP
SMUTOIOB NTUYBUX aHTUTeN Oonbiie, YyeM y IgG
MJIEKOIUTAIUX. B OTINM4MM OT MMMYHOIIOO0Y-
JIVHOB MJIEKONIUTAIONINX, KypUHbIE MMMYHOITIO-
6ymuubl (IgY) mmeroT 60mbIIYI0 MONEKYIAPHYIO
maccy: IgG ~150 xDa’ a IgY ~180 xDa. M3-3a
3HAYUTENbHON (PUIOTEeHeTHYeCKO AVICTAaHIINMN,

5
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OTAenALell NTUL, OT MJIEKONUTAMINX, UMMY-
HOJIOTMY€eCKNE CBONCTBA IgY cunpHO oT/IMYaroTCA
ot IgG. Tak, IgY He B3auMOpIeICTBYIOT C KOMIIO-
HEHTaM} KOMIIJIEMEHTa MJIEKONUTAMIINX, PeB-
MaToupHbIM (akTopoM M Fc-penentopamm mie-
KOIMTAMIINX, C/IefOBaTeNnbHO, IgY-aHTHUTena He
B3aMIMOZIEICTBYIOT ¢ 3(pdeKTopaMy MMMYHHOI
CUCTEeMBbl MJ/IEKOIIMTAIOIMNX M He BBI3BIBAIOT CH-
CTEMHBIX OCTIOXHeHWUil. KypuHble aHTHUTena He
B3aMMOJEVICTBYIOT HU ¢ O6enkoM A Staphylococcus
aureus, Hu ¢ 6enkom G Streptococcus sp., HU ¢
6enkoMm L Peptostreptococcus magnus, 4T0 MOXeT
OBITH JICIIO/NIB30BAHO /ISl CHATUA HpoOIeM WH-
tepdepenunn Fc-pelenTopoB B aHaIMTUYECKOI
npaktuke. CBIBOPOTOYHBIE VMMYHOITOOYTMHBI
ITUL TIOTHOCTBIO MJAEHTUYHBI Ke/ITOYHbIM. KoH-
neHTpauus IgY B >)KelnTKe cpaBHMMA C KOHLIEHTpa-
uueii IgY B chIBOpOTKe U cocTaBisAeT 6-13 mr/min
(pucyHok 1).

bnaromapsa BbICOKOII MMMYHOPEaKTMBHOCTHU
ITHI} IO OTHOIIEHMIO K Yy>KePOJXHbIM Oe/IKaM MH-
(dex1MOHHOTO MpOoNCXOXKaeHusI (baKTepuanbHbIM,
BUPYCHBIM, ITapasuTapHbIM), appuHHOCTD IgY-an-
TUTeNa Bbllle aQpPUHHOCTM AHTUTENT MIIEKONM-
TalOMMNX. BO3MOXXHOCTb IONTy4eHNA OONBIIOrO

kDa (kumonanpToH) — eAMHNLIA U3MepeHMs Macchl, paBHas 1000 aTOMHBIX eMHIL] MacChl.
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V.S. Kaplin

| acTs #entka + 2 wactn PBS + 3,5% PEG 6000 (w/v)
XOPOLIO NEPEMEIIAT

Hentpudyrupoears npu 4500 ob/ vy B Tedenne 30 mun npu 4°C u nepesectn
CYTEPHATAHT B HOBYK NPOOHPKY

HAobasnte 8,5% PEG 6000 ¢ yuétom nosoro obséya n uestpudyriposars
(KK YEA3AHO BBILLE)

CynepHaTanT oTOPOCHTE H pacTBOpHTE ocanox B PBS
00 KoHeqHOoro odbenma 10 s

Jotaents 12% PES 6000 (w/v) X0powo nepeMeimars 1 CHOBa
UeHTPHYTHPOBATE (KAK YKA3AHO BRILIE)

OThpocHTE CYNEPHATAHT H PACTBOPHTE NOIYUEHHEIE
rpanyasl 8 2 mn PBS,

Xpaunte sxcTpakt [gY npu -20°C

PucyHok 2 — Cxema ebiOesieHus IgY U3 AUYHO20 XesimKa ¢ NOMOWbIO YTy EeHHO20
Memooda ocaxkdeHus noausmuneHanukonem (PEG 6000). PBS - pochamHeiti 6ychep [16]

KO/IMYeCTBa [ellleBbIX KYPMHBIX aHTUTEN [Aajo
HOBBIII IMITY/IbC B Pa3BUTHY CIIOCOOOB ITACCUBHOI
uMMmyHusanuu [12, 13].

Cratby o npuMeHeHUn IgY-TexHOonMorni cranu
nosABnATbcAa ¢ 1980 r., HO Hamboree CEepbE3HBII
HIPUPOCT MyOIMKALMIT IPUXORANUTCS HA TOCTeHIE
2011-2021 rr. JIuepaMu 1O KOMUYECTBY IyOIM-
kauuit aenaiotcsa: Kuraii, CIIIA, Kanapga, Snounus
n l'epmanna. OpHAaKO C TOYKM 3peHUsS McCIle-
TOBaTeNbCKOM 3HAYMMOCTU B IEPBYIO IATEPKY
ctpad Bouutu CIIA, l'epmanns, Kanapga, Kurait u
Mupusa. KpoMe Toro, 1o cpaBHEHMIO CO CTpaHaAMMU
Esponbl 1 Amepuku, ucciefosanns IgY s Kurae,
VMuapun u bpasunuu, B OCHOBHOM, ObpLIn cocpeno-
TOYEHBI Ha IIOC/IeiHYIE IeCATh f1eT [14].

B crarpax o6 wucnonbp3oBaHum IgY-TexHo-
JIOTMI ONMCAHBI CIIOCOOBI BBIAETECHNS M OYMCTKYU
JKeITOYHBbIX aHTUTEN, IPMMEHEHNe X B aHa/IUTH-
4eCKUX HallpaB/lIeHUAX, B Tepalluy B MeJULIVIHE U
B BeTepUHAPUI, a TAK)XXe B KaueCTBe 3alUThI IIPU
yrpose IpUMeHEHNUs OMOMIOIMYeCKOIO OPY>KMA.
Ecmn F. Klemperer B cBOeM 3KCHepuMeHTe MC-
IO/Ib30BA/I JKEITKM ANL Kyp 6e3 crenmanbHON
06paboTku (8], TO BIOCTEACTBUN aBTOPBI My6/IN-
KaI[Mil ONIMCBIBA/IN MHOXKECTBO CIIOCOO0B OUMCTKY
XKETTOYHBIX VIMMYHOITIOOY/IMHOB, HO Hambosee
yAA4HBIM, IPOCTBIM M YacTO LUTUPYEMBIM AB-
JISI€TCA CIIOCO0 BBIfEIEHUS Y OUYMCTKHU IgY, onm-
caunbiit A. Polson ¢ coaBT. [15] 1 qOIOTHEHHBIT
C.N.B. Hussain [16] (pucyHoK 2).

Punye m 60TyIMHMYECKMIT HEVIPOTOKCHUH.
D. Pauly ¢ coaBT. [17] mpoBenu MOHUTOPYHT sit-
LIEHOCKOCTU KYp, MMMYHU3MPOBAHHBIX TOKCU-
HaMM pUIMHOM U HeitpoTokcuHamu Clostridium
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botulinum tuma A u B. Lenpro mccregoBanus
ObIO omlpefenuTh KonmyecTBo IgY, KoTopoe
MOXXHO BBIJENIUTb U3 NI, ONHOM KypHUIIbI 3a
Nepuoj, UCCIEeJOBAaHUS U ONPeJeIUTb TUTPDI
aHTUTeN. A Tak)Xe OLEHUTb 3(PeKTUBHOCTD
IgY-TexHONMOTMIT [ NMPOM3BOACTBA AHTUTEN B
KayecTBe aHTUOTOB.

B skcnepuMeHTe OBIIO 3a/ieiiCTBOBAHO 4 Ky-
puisl mopoasl Lohmann Brown. Konnyectso s,
CHECEHHBIX 3a 2 roja, COCTaB/IANO0 puMepHo 600
IITYK Ha Ky puULLY, 4T0 gano ot 20 7o 40 r o61ero IgY
Ha Kypuny. CHIDKeHUe SIiIIEHOCKOCTU B TeueHue
BTOPOTO TOfja KOMIIEHCHPOBANIOCh OONMBLINM KO-
JINYECTBOM JONONHUTENbHBIX IgY, MOny4eHHbIX OT
3penbix Kyp. KonmndecTBo sAn1l, CHeCEHHBIX OJHOM
Kypuiiei, nMeeT 4eTKYI0 BO3PacTHYI0 KMHETHUKY:
okono 30 r/aimo B Havane Ainekmaaku u po 80 r/
SN0 B TedeHMe BTOporo rofga. CTabuaIbHbIN TUTP
a"Turen ot 1:100000 go 1:1000000, n3mMepeHHBbI
¢ momompio ELISA, 6b1 nonyden nocne 11 uHb-
ekt ot 10 o 20 MKIr UMMOOW/IN30BAHHOIO Ha-
TUBHOTO TOKCHMHA. BecTepH-6/T0T aHATN3 TOKA3aT,
4TO TONy4eHHble IgY-aHTMTena crenypuecKn
B3aMIMOJEIICTBYIOT C COOTBETCTBYIOIIVIMY aHTHUTE-
HaMI.

B cny4ae ¢ punimHOM aBTOpBI IPOBEPAIN L-
TOTOKCUYHOCTb cnenuduyueckux IgY-anturen in
vitro Ha KJeTOYHOV Mojenu Vero. beino moka3aHo,
4To OT 3,7 o 7,4 MKr/Mn IgY monHOCTBIO IpefoT-
Bpalljajy BBI3SBAaHHYIO PULIMHOM TMOeNb KIETOK
Vero. breino Takke mokasaHo, 4ro IgY-aHTuTena
O/IOKMPYIOT TOKCUYHOCTD PULIMHA i1 Vivo. MblamMm
BALB/c BHyTpuGprommHHO BBOAWIM 200 MK
cMecy, cogepkameinn 1 MKr punmaa u 200 MKr
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IgY-anTtuten mm60 OT MMMYHM3MPOBAHHOTO >KM-
BOTHOTO, TN0O0 OT KOHTPOJIBHOrO. Bce )XuBOTHBIE,
Mo/Iy4yaBlINe PULIMH B codyeTaHuu c IgY-aHTure-
7aM¥, BBDKMIIM, TOTHA KaK KOHTPOJIbHbIE MBIV
nanau B TedeHue 24 4acoB MOC/Ie UHbEKIINN.

Helitpanusyromue  CBOJCTBA  aHTHUTEN
HPOTUB OOTYIMHUYECKUX TOKCHHOB IIPOBEpPSIN
Ha MBIIINMHON Momenu in vivo. Mpiitam BALB/c
BHYTpUOpIoumHHO BBoguau 200 MK/ cMecH, CO-
mepxaieit 100 MKT 6OTY/IMHUYECKOTO HeIPOTOK-
cuHa A (BoNT/A) nu6o B u 100 mxr IgY-anTuren,
IPOTUB COOTBETCTBYIOLIETO AaHTUIEHA, MNOO OT
KOHTPO/IPHOTO >KMBOTHOTO. Bce >KMBOTHBIE, IIO-
JAydYaBllINe aHTUTEHBI B codeTaHuu ¢ IgY-anTure-
JaMM, BBDKW/IM, TOTHA KaK KOHTPOJIbHbBIE MBILIN
[MajIv B TedeHue 24 4acoB mmocie uubekuuu [17].

IgY-anTurena, cneumcbmqﬂble K PpULVHY,
BoNT/A nnu BoNT/B, cioco6HBI HeliTpaIn3oBaTh
(YHKIMOHATIPHYI0 AKTMBHOCTH COOTBETCTBYIO-
Ilero TOKCMHaA in Vivo U, CllefloBaTe/lIbHO, MOTYT
MMeTb NOTEHLMAJIbHYI0 TepaleBTUYEeCKYI0 IeH-
HOCTB IIpK pa3pabOTKe CPENCTB 3ALIUTHI OT BO3-
MOYXHBIX TEPPOPUCTNYECKIUX AKTOB.

BorymuHundeckne HelipoTokcuHbl. bory-
JIM3M Y 4elloBeKa — OIlaCHOe OTpaBJIeHle, BbI3bIBa-
eMoe 60TY/IMHIYeCKIIMY HelIPOTOKCMHAMY TUIIOB
A, B un E. Han6ornee a¢ppexTuBHOe 1eyeHne 60Ty-
nMu3Ma — BBeJleHMe aHTUCBIBOPOTKM K TOKCMHaAM
B IepBble 24 4Yaca. BoTynmHu4Yecknue HeNMpOTOK-
cunbl, npopynupyemble Clostridium botulinum,
cofep)XaT ceMb CTPYKTYPHO CXOXHUX, HO pas-
JVYHBIX IO CTPYKType O€NKOB, pa3ielleHHbIX Ha
cepoTtunibl oT A 10 G. OTU TOKCHMHBI KOGUPYIOTCA
OOVHOYHON monuitenTumHoi nembio 150 x]la, a
3areM pacIlelIAI0TCSA Ha TsKenyo nenb (100 x]a)
u jnerkywo uenb (50 x[la), coemrHeHHbIe OFHOI
AVCYTb(PUIHOI CBA3DIO, B pe3y/IbTaTe 4ero oopa-
3yeTcsl Hanbomee TOKCMYHOE U3 BellecTB — OOTy-
JMVHWYECKUI HeMPOTOKCUH. B HacTosAmee BpeM:A
Haubosnee 3¢pPeKTUBHBIM HMPOTUBOSAANEM OT 60-
TYIN3Ma SABJAKTCA MOMMKIOHAIbHbIE aHTHUTENA
npomagu. OfHAKO aHTUTOKCUYECKas ChIBOPOTKA,
IpeJHa3HauYeHHas [/Is1 3alfUTbl OT TOKCUHOB,
MOXXeT MPUBECTN K Cepbe3HbIM OC/IOXHEHUAM,
TaKUM KaK CBIBOPOTOYHAs 0O0/e3Hb, MHIYKIVSA
KOMIIZIEMEHTa U MHOT/Ia aHaDUIaKTUIeCKNIA LIOK.
Kpome Toro, crmoco6 mpuroToBaeHsI aHTUTOKCH-
YeCcKOI CBIBOPOTKM TPYHAOEMOK U OIlaceH Npu fie-
TOKCUKALI OOBIIOTO KOMMYIECTBA TOKCITHA.

Z. You c coaBtropamu [18] paspaboranu u
HPUTOTOBVIN PeKOMOMHAHTHYI0 C-KOHIEBYIO Ts-
JKey1o Lelb TokcuHa BoN'T/B, akcnipeccupyemyto
B E. coli, n ucrionb3oBay /15 UMMYHU3aLUK KYP.
JKMBOTHBIX MMMYHU3MPOBAIN C IOHBIM aJbIo-
BaHTOM DpeiiHaa, a Ha 14, 28 u 42 cyTKU IpOBO-
IOVUTY peBaKIJMHAIIMIO C He TIOTHBIM a/bIOBAHTOM
@peitapa. Tutp cienuduyeckux aHTUTEN B XKENT-
Kax suI Kyp K 42 cyTKaM MMMYHM3aLMUM TOCTUT
1:100000. DddekT HeliTpanuU3alUM OYUIIEHHOTO

BecTtHuk Borick PXb 3awunTtbl. 2022. Tom 6. N2 2

IgY mpoTmB TOKCMHA TeCTMPOBaIM HAa MOJENN
MBbIIIN. Y MblIllel, 3apakKeHHbIX TOKCUHOM BHY-
TPUOPIOIIMHHBIM IIyTeM, Yepe3 12-48 dacoB Ha-
6moganack rmbenp. ['pymisl, momydaBliuve yBe-
nuauBaromyecs go3bl IgY (ot 2,5 o 8 HI/MbIIb),
NEMOHCTPMPOBA/IM YaCTUYHYI0 3aLIUTY OT TOK-
cuHa. JIo3a 10 HI/MBIIIb 3aIAIajIa )KUBOTHBIX OT
KOMIIJIEKCHOII MHTOKCHMKALlMM IOTHOCThIO. AHa-
JIOTUYHBI pe3ybTaT ObUI OOHApY)KeH B TpyIIax
J)KMBOTHBIX, ITony4aBmux IgY B >Kenymok depes
30HJ. Mpium, nonydapmne IgY-anturena B fgose
25 1 50 MKI Ha MBIIb, ObUIV IUIIb YaCTUYHO 3a-
IIMIIeHbl OT TOKCMHA. Bce Mblly, monydaBIIve
IgY-anTurena B gose 100 MKI/MBINIb, BBIKUIN.
Ilocne mocnegoBaTenbHOrO BBefleHMA IgY-aH-
TuTen n Komiiekca BONT/B cmepTHOCTD U cuMII-
TOMBI MHTOKCUKALIMM IIPU OOTY/IM3Me BBITIAMEN
1no-pasHoMy. Bce MblmM BBDKMIM B Ipynmnax, B
KOTOPBIX BBefICHME AHTUTENT M TOKCHMHA IPOBO-
IVIOCh OGHOBPEMEHHO U 4epes 1,5 yaca mocne
sapaxeHusd. Ho B rpymnmax, B KOTOpbIX BBefleHNE
IgY-antnren u xommrekca BoNT/B nmpoBopgnmocs
rocye 3 4acoB u 6onee, HabmMoOmanach TUOEIb K-
BOTHBIX.

VsBecTHO, 4TO NMomafuHasA ChIBOPOTKA, MC-
Hojab3yeMass sl KIMHUYECKOTO IpUMeHEeHMs
HIpoTUB 60TyIM3Ma, IpeacTaBnser coboit 5500 ME
aHTUTOKCUH B B 10 M1 [18]. ABTOpHI Onpenenumy,
4TO HeiiTpanusymomas cnocobHocTs IgY-anturen,
Bbl/le/IeHHBIX 13 OJHOTO UMMYHHOTO £ii1Ia, COCTa-
Bura npumepHo 1760 ME. CregoBarenpHo, aHTH-
TeJa, Bblfe/leHHble U3 3,1 UMMYHHBIX ANI], COCTaB-
NAIT OFHY TepaNeBTUYECKYIO 03y A1 YeloBeKa.
Jra mosa IgY-aHTHTeNT MOXKeT OBITH pacCMOTpeHa
B Ka4eCTBE€ 3aMEHBI JIOIIAJMHBIX aHTUTE IPOTUB
BoNT/B.

ABTOpBHI NIPOIEMOHCTPUPOBANIM, YTO KYPBHI,
VIMMYHU3VPOBaHHbIe peKOMOMHaHTHON C-KOH-
nesoit TsKenoi menbio BoNT/B (BHc), mpomy-
uupyotT IgY-anturena nporus BoN'T/B, kotopsle
HeNTPaNN3y0T 6MOIOTNYeCKYI0 aKTMBHOCTD Heli-
POTOKCHHOB HOCPEICTBOM BHYTPUOPIOMINHHOI
VIHBEKIVY U MOTYT IIOMOYb CHUSUTH PUCK 6OTY-
nu3Ma IpU BHYTPMIKETYAOYHOM BBeJeHUU. AH-
tu-BHc IgY moreHumanbHO MOTYT OBITH MCIONb-
30BaHBI B 6M03alI1Te IPaXk/JaHCKOTO HACE/TEHM L.

Crad1I0KOKKOBBIE SHTEPOTOKCUHBI IIpefi-
CTaBIAIOT c000J1 CeMeiiCTBO OaKTepMaTbHBIX CY-
IepaHTUIECHOB, NpoAyLupyeMbix Staphylococcus.
OTH 6eKOBbIe TOKCUHBI CBA3BIBAIOTCA C MOJIEKY-
JaMM ITTABHOTO KOMIIIEKCA IYICTOCOBMECTUMOCTH
U C MEHBIINM CPOACTBOM C pelleNTOpaMy aHTU-
reHoB T-K/IeTOK, YTO NMPUBOAUT K MHTEHCUBHOII
CTUMYIALIUM VIMMYHHOW CHUCTeMBl, BbI3bIBas
octpeie naronorndeckue apdexrsr (19, 20]. IIpo-
IlecC MHTOKCUKAIMM 3aBUCUT OT CIIOCOOHOCTHU
0aKTepualbHBIX CYHNEPaHTUICHOB aKTUBUPO-
BaTh 0OJNbIIOE KOMUYECTBO T-KIeTOK, BBI3bIBASA
MAaCCUBHBIII BBIOPOC BOCHA/INTENBHBIX I[UTO-
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B.C. Kanann

KuHOB [21, 22]. OpuH U3 3TUX TOKCUHOB — 3HTe-
porokcun B Staphylococcus aureus — sBnsercs
CYNepaHTUTEHOM, Y4YacTBYIOIUM B WMHAYKIUK
aTONMYECKOTO J[IePMAaTUTAa ¥ IMILEBbIX OTPaB-
nennit. II0CKONbKY S3HTEPOTOKCHHBI MOTYT BbI3bI-
BaTb Cepbe3Hble IATOMOTUM U CUUTAIOTCS IOTEH-
IIUa/IbHBIMY ar€HTaMU OMOTOTUYEeCKOTO OPYXKUsd,
CyliecTByeT 60/blIasi HOTPEeOHOCTD B pa3paboTKe
BaKLMH ¥ TepaleBTUYECKUX IIOJXO[O0B, CIIO-
COOHBIX YyCTPAHUTD X TOKCUYHOCTb.

R.D. LeClaire ¢ coaBTropamu [23] mokasanu,
YTO KypMHbIE AaHTUTE/A, IPOTUB MHTAKTHBIX MO-
JIeKy/T CTapUIOKOKKOBOTO SHTEPOTOKCHHA B, cy-
IMIeCTBEHHO CHIDKAIOT KONMMYECTBO IepeHOCUMBIX
C KPOBBIO BOCHAJIUTE/IbHBIX LUTOKVMHOB B MBbI-
HIMHOJ MOfie/IM ¥ 3alUINAIT UX OT JIeTaJIbHOTO
BO3[IelICTBMA TOKCMHA. ABTOPBI IIPOTECTUPOBAIN
ouMIeHHble IgY-aHTHUTe/Ta IPOTUB TOKCMHA Ha MO-
Ieny MaKaK-pe3ycoB JeTaJbHOIO IIOKA, BbI3BaH-
HOTO TOKCMHOM IOCTIE a3PO30JIbHOTO 3apa>KeHN .
bbina mokasana 100 % 3ammra MaKak-pe3ycoB OT
cTa(pMI0KOKKOBOTO 3HTepoTOKCHHA B. Takum 06-
pasoM, IgY-anTuTena mpoTuB 3HTEPOTOKCHMHa B
S. aureus MOTYT MMeTb NOTEHIIMATbHYIO T€PaIeB-
TUYECKYIO IeHHOCTb B paMKaX TepaleBTI4eCcKOTro
IPUMEHEHN I0C/Ie KOHTAKTa C TOKCHHOM.

B pgpyrom mcciefoBaHMM M3ydanach BO3-
MOXXHOCTb IonydeHus IgY-anturen mporus pe-
KOMOVHAHTHOTO CTa(pUIOKOKKOBOTO 3HTEPOTOK-
cuHa B. Kyp nMMyHusuposanu BHyTPUMBIIIEYHO
B TPYAHYIO MBIy IIyTeM MHDBeKIuM 3 pasa ¢
UHTEPBAOM B [iBe Hellenu. TUTPbl aHTUTEN Kyp
IPOTYB TOKCYHA B AMYHOM >KEJITKe OBbIIN CAMBIMU
BBICOKMMM 4epes 4 Hefleny IOC/e NMepBOil UMMY-
Husauuu u cocrasuan 1:550000 onpenereHHBIMU
B VIOA. AHanus B BecTepH-O/IOTTMHIe TIOKa3a/l Ha-
mane crienyduyecknx IgY-aHTuTeNn. 3TN pesyib-
TaThl TOBOPAT O TOM, YTO PEKOMOMHAHTHBIN aH-
TUTeH MOXXeT ObITh MCIIO/Ib30BAaH JJIs1 BbISIBIECHNA
IgY-anTHTEN NIPOTUB TOKCVMHA U MOXKET paccMaTpu-
BaTbCsl B KayecTBe aHTUJOTA AJIs HeMTpaan3annn
cTapMIOKOKKOBOTO SHTEPOTOKCHHA B [24].

HarypanpHasa ocma. OpTONOKCBMPYCHI.
brarogapss rmo6anpHoit mporpamme BO3, 06-
VMU YCUIMSIMU YAAJIOCh MTOCTEIIEHHO T060POTh
3To 3aboneBaHue. B oktsabpe 1977 r. B Comanu
ObIII 3apeTUCTPUPOBAH IOCETHNUI CITydail OCIIbI
B Mupe, moatromy B 1980 r. BO3 oduimanpHo
00bsABMIA O TUKBUAAL MK 9TOi MHPpekuyn. [Tna-
HoBaA BakuuHanua HaceneHusa CIIA ot ocmber
npekpaTtunachk B 1972 r., a B CCCP BaknuHanus
IpoposDKanach 5o 1982 r.

X.Y. Zhang ¢ coaBT. [25] M3y4anyu opTOMOKC
BUPYCHI (B TOM 4YMC/Ie BUPYC KOPOBBbell OCIIBI
VACV wramm Lister-Elstree). Kyp nmMmyHnusupo-
BaJl¥l MHAKTUBMPOBAHHBIM BUPYcOM B fose 200
MKT Ha KypHIy ¢ IOTHBIM afgbloBaHTOM PpeiiHpa
Cc MHTepBanaMu 3-5 Heflenb. Boigenenne u ouncTKa
IgY mpoBoanIOCH OOLIETPUHATHIM METOTOM C MC-
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nonb3oBaHueM nonuatunenrnukonsa (PEG 6000)
[18]. Ouenky Bupyc HeiiTpanmsylomux IgY-an-
TUTeN npoBoguan B 50% TecTe HeMTpanmsaLun
OnsA1IeK B K7IeTOYHOI KynbType VeroE6-7. ABTOpBI
ONpefeNnyIM MaKCHMalbHble TUTPbI HeNTpanu-
3anun, Kotopble cocraBunn 1:80.

C. Yue [26] nsyyanm opTONMOKCBUPYCHI, B 4aCT-
Hocty, Calpox virus. Kyp mMMyHM3upoBanu sTum
BJIPYCOM M TIO/Iy4a/lIN >KeITOYHbIE aHTUTENA C TH-
Tpamu 1:4000 - 1:512000. ITony4yennsle IgY-anTu-
Tejla ObUIM UCIIBITAaHbI HA MBIIINHOI Mogenu. [Ipu
3apaxeHun XnBOTHBIX Calpox virus Habmoganoch
CHIDKeHUe Beca M MX rubensb. [Ipu nedeHun Mpimieit
cnenuuyeckumMmu K Bupycy IgY-anturemamu,
IOC7le KPaTKOBPEMEHHOIO CHIDKEHUs Beca, Ha-
O/1I0/1a7I0Ch BBI3TOPOBJIEHNE XMBOTHBIX. Pe3yib-
TaThl ITOKa3bIBAIOT, YTO MMMYHM3alus Kyp-He-
cyutex Calpox virus MoXeT BbI3BIBaThb HapaOOTKY
BBICOKOKA4YeCTBEHHBIX IgY-aHTuUTEN, NMpPUTrOmHBIX
IJISL TepaIin.

B pmpyrom skcnepuMeHTe Kyp MMMYHU3M-
posanu mramMmmoM JIMIBII Bupyca ocrnoBakiuHbI
BHYTpuMbIIIedHO B fmo3e 6,0 lg BOE/xnBorHOe
¢ nonHpIM apbpooBaHTOM Opeitpga. bycrep BBO-
punu gyepes Mecal. Ilocme BTopoii MMMyHM3anuu
TUTP >KeNITOYHBIX aHTUTEN 10 pe3ynbTaTaM VIDA
pocturan 6omee 1:10000. Heitrpanusymomyo ak-
TUBHOCTD IgY-aHTuTEN OIpenensanm myTeM TUTPO-
BaHUA ONAlIeK B Ky/IbType KaeTok Vero. Tutp B
peakuuyu BUpPYCHeWTpanusauum cocraBun 1:25.
Taxum 06pasom, 6bI/I0 TOKA3aHO, YTO >KETITOUHBIE
AQHTNTe/Ia Kyp MOTYT HEJITPaau30BaTh BUPYC OCIO-
BaKIMHbI mTamMmMma JIVBII [27].

Xonepa - ocTpas KulledHas, aHTPOIIOHO3HAA
nH}peK1, BbI3bIBaeMasi 6akrepusmu Buna Vibrio
cholerae. Xapakrepusyercs mopa)eHueM TOHKOTO
KUIIeYHUKA, BONSHUCTOI Auapeeii, pBoTO, ObI-
CTpOIi IOTepert OPraHM3MOM XXUIKOCTH, a 6e3 CBO-
eBpeMEeHHOII Tepanuy MOXKeT IPUBECTU K 06e3B0-
KMBAaHUIO BIUIOTH [0 TMIIOBO/IEMUYECKOTO IIOKa
u cMepTu. Xomepa OTHOCUTCA K 0CO60 OIMAacHBIM
nnpexuusam. llIrammor V. cholerae, koTopbie BbI-
3BIBAIOT SMNIEMUN, IPMHAJIEXAT K CEpOrpyIaM
O1 n O139. KomnoneHnToM, onpefenAmoliuM Ia-
TOT€HHOCTb XOJIepbl, ABIAETCA XOJEPHBIN JHTe-
POTOKCYH, COCTOSIUII U3 OHOI CYyObefUHUIIbI
A, aBnawomericss GpepMeHTOM U IATHIO CyOBeu-
HUIaMu B, KoTopble OCyIecTBIAIOT CBA3bIBaHNE
C KJIeTKOil Xo3AMHa. VIHrmbupoBaHue cybbemy-
HUIBl B MOXXeT 6/10KMpPOBAaTh aKTUBHOCTH BCETO
XOJIEPHOTO TOKCUHa [28].

Bo MHOrmx cTpaHax pa3pabaTbIBAlOTCA U
BBIITYCKAIOTCA IlepopanbHble BaKLMHBI IIPOTUB
xonepnl [29]. ITaccuBHasg MMMYHM3aLMA KypH-
HBIMJ >Ke/ITOYHBIMU MMMYHOITOOYIMHAMY IIO-
Kasaja BBICOKYI0 3(Q(eKTMBHOCTb B JIeYeHUU
Ayapeu, BBI3BAaHHOI XO/IepPHBIM BuOpuoHom. IgY
06/1alaloT BBICOKOI TEPMOCTAOUIBHOCTBIO [0
65 °C B BOIHBIX YCTIOBUAX M COXPaHAIOT aHTUTEH-
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anMeHeHMe MTUYBbUX XKENTOYHbLIX aHTUTEN ONA Ie4eHnA I'IOpa)KeHMﬁ, BbI3BaHHbIX areHTaMu 6MoI0rM4YecKkoro opy>Xui...

CBA3BIBAIOIYI0 aKTMBHOCTb B YCTIOBUAX 1abopa-
Topuil mpu Temieparype 25 °C B TedeH1e OFHOTO
roma [30, 31].

K. Hirai ¢ coaBT. [32] usyyanu Bo3MOXXHOCTb
HOMYy4YeHUs >KEeITOYHBIX AHTUTENT Kyp IPOTUB
V. cholerae m «B» cyObeUHUIBI XONEPHOTO TOK-
cuHa. Kyp MMMyHU3MpoBany MOJKOKHO CMEChIO
pacTBOpa aHTWUIeHa ¥ IIOJTHOTO aJ bIOBAHTA
®periaga (1:1) B 00e rpygHble MBILIIIBI KYPUIIBL.
B kauecTBe aHTHUIeHa MCIONb30BaNIN 1160 CMeCh
mraMMoB V. cholerae ceporpynmmam Ol n O139
(V.C), nubo pexomMbuHaHTHBII B TOKcUH Xxonep-
Horo Bubpmona (CTB). IToBropHbBle MHBEKIUU
IIPOBOAM/IV TeM Ke CIIOCOO0M depes 6 Hef. IOCIe
nepBoit uMMyHu3anuu. Yepes 4 Hefl. Havanu co6op
MMMYHHBIX Aun. Ha MbimmHOM Mopenu 6bI1o
IO0Ka3aHo, 4To cMech aHTU-V.C u antu-CTB IgY
MOXeT OBITh VICIIOZIb30BaHA IS NMPOQPIIAKTUKI
WU NedeHus Xonepol. Beefgenue Tonbko aHTH-V.C
IgY Tak>ke mokasano TepaneBTUYeCKMiT 9P PeKT B
TO BpeMs, Kak Tonbko aHTH-CTB IgY 6611 He cTOND
sp¢extuBen. Takum o06pasoM, yHUUTOXeHUe
6aKTepuil B KMIIEYHMKE C MOMOIIbIO IgY-aHTHTEN
0110 607Iee Ba>KHBIM U 3(PPEeKTUBHBIM, 4eM Heil-
Tpanusauyus ToOKcuHa. TepameBTudeckuit apdexT
BBefleHMA IgY MbpImaM mocie 3apaskeHMs ObLn
CXOfIHBIM BO BCEM JMalla30He VHTEPBATIOB BBe-
neHus, ot 2 no 8 4. IIpu cMelIMBaHMUY >)KUBBIX 6ak-
TepManbHbIX KJIeTok mTaMmos Ol mmu O139 c as-
n-V.C aHTUTeIaMM HAOMIOfAIOCh MOYTH IIOTHOE
HOfIaB/IeH)e aKTMBHOCTY IIaTOTeHa. ABTOPBI CUM-
TAIOT, YTO Jy4IINii MeTox BBefeHnA IgY-anTuren
- 3TO NMOAMENIVBaHNE VX B MOIOYHbIE IPOAYKTHI,
HPOAYKTbI HUTAaHUSA, BOAY WIM HepOpPaTbHBIN
perujipaTallMOHHBII PacTBOp I IpoduiIak-
TUKY WIN JIeYeHUM XOJepPhbl, TaK KaK OHU MOTYT
HOCTAaB/IATh BOY B OpraHmu3M 4enoseka [32]. P.U.
Megha, R. Sentila ¢ coaBropamu [33] onennsanu
IPOTEeKTUBHYIO aKTUBHOCTb IgY-aHTNTeN MPOTUB
V. cholerae mramma O1 in vitro. [Tony4yeHHbIe MMM
TaHHBIE TIOJTHOCTBIO IO TBEPAVIIN pe3ynbTaTsl K.
Hirai, H. Arimitsu c coasr. [32].

Akcnepumentsl B. Barati, F. Ebrahimi c coaBsr.
[34] mpoBogMINCh C Lienbi0 onpenenuTh 3¢dexT
antu CTB-IgY-aHTuTen NpPOTUB IEpOPaTbLHOTO
3apakeHns V. cholerae y mblmeii-cocyHKoB. CBA-
3bIBAIOLINIT JOMEH XOJIEPHOTO TOKCMHA OBUI aM-
winuuupoBaH u nuruposaH B Bektop pET28a.
Okcnpeccusa pekombunantoro CTB V. cholerae
nposopunack B E. coli. Ilocme mMMyHM3anum Kyp
pexombunautHbiM CTB, IgY 6BIIM OYMILIEHBI Me-
TOROM pasbaBieHus Bofoit u ocaxaenmnem NaCl,
a ux yncrora 6s1a nopTBepkaeHa VIGA. Crocob-
HOCTb CBA3BIBATb M HEHMTpanu3oBaTb Oblia 3¢-
(beKTUBHOI P YCIOBUM, YTO OHM NMPUMEHANTNCH
OIHOBPEMEHHO N Yepe3 1 4 1mocye Bo3eicTBAA
V. cholerae. Korma Mprm nomyyanu autu-CTB IgY
¢ meit, 6aktepuu u IgY mpoxonunm gepes >xerny-
TOYHO-KUIIEYHbIN TPaKT U cBA3biBanyu anTu-CTB
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IgY-anTuTe/Ia C XO/NEPHBIM TOKCMHOM, CHIDKas
6akTepuanbHyo wuHpekuymonHocts V. cholerae
U [EeMOHCTPUPYS IACCUBHYIO 3alUTy IPOTUB
V. cholerae muexunm y MblIIeN-COCYHKOB IpK
JVICTIOJIb30BAaHMM JIETJIbHBIX J103 OaKTepuanTbHbBIX
KJIETOK.

M.R. Akbari ¢ coast. [35] usyuanu Bompoc
06 wcmonb3oBaHMM IgY-aHTUTEN HpPOTUB M-
nononucaxapuna (LPS) V. cholerae B mevenun
muapen. OKCIIEPUMEHTBI INPOBOAMINCH HAa MbI-
Iax-CoCyHKax. IgY-amTmrema oummanmu u ce-
puitHo passopuau B pocdarHo-coneBoM 6ydepe,
cmemnBanu ¢ V. cholerae n 3aTeM BBORM/IN dYepe3
30H/I HECKONBbKUM TIPYyIIaM MbIIIEN-COCYHKOB.
Pesynprarel mokasamyu, 4to 75 Hr IgY moryt
cienupuYecKy B3aUMOJAENICTBOBATb C aHTUTe-
Hamu V. cholerae. CaMast HM3Kas 3aluTHas fo3a
aHtu-V. cholerae LPS IgY-anturen cocraBmia
2,5 MKr. Ilonmy4yenHbIit auTu-Vibrio LPS IgY-an-
TUTeNA TO0Ka3a/My XOPOUIYI0 PeaKTUBHOCTDb C aH-
TUT€HOM. JIX MOXXHO MCIIONb30BaThb B KauecTBe
JOIOJTHUTE/IbHON NEPOPATbHON UMMYHOTEpAIIUN
IIPY JIe9eHNY XOTIePHIL.

F. Taheri ¢ coaBt. [36] mckajmm aHTHUIEHBI
V. cholerae xoTopbie MOrnu 6B OBITH UCIONB3O-
BaHbl I IACCUBHONM MMMyHM3anuu Kyp. Inda
3TOI paboThl OBUIM IIOY4YEHBL: OENIKOBBIN pe-
KOMOMHAaHTHBINI TOKCMH CtxB (0oTBeTCTBeHHBIN
3a CBA3bIBAHME TOKCMHA C 3yKapMOTHMYECKUMMU
KJIeTKaMy), TOKCMH BOPCMHOK TcpA (ycunm-
BaeT INpUKpeIIeHNe OGaKTepuil K 3HTEpOLUTAM)
U, HaKoHell, MeMOpaHHBIT 6emok OmpW, momy-
YeHHBIN B BUJIe MOHOMEpA, CIUTHOM MIN KOMOW-
HYPOBaHHOI opMe [/Is OLIEHKM U CPaBHEHMA UX
HIPOTEKTUBHOM CHOCOOHOCTH. VIMMYHOpeaKTHB-
HocThb IgY mccrmepoBanyu ¢ moMompio 6eIKOBOTO
U LenbHOKIeToyHoro VIPA, nx cnenupmiHOCTD
HOATBEPXK/AAIM BECTEPH-OJIOTTUHIOM, a MX Heli-
Tpanusyloliee AeiiCTBIEe Ha TOKCUH OLleHNBA/NIN B
Ky/IbType KleTok Y1. Pe3ynbraTel mokasanu, 4To
IgY, nony4dennsle npotus CtxB, uMenu caMmble BbI-
COKMe€ TUTPBI ¥ ObIIN CIIOCOOHBI HEMITPann30BaTh
3¢ dexThl HUTOTOKCUYHOCTHU in vitro. Camasi BbI-
COKas 3alluTa Ipy 3apakeHun Mmoieit V. cholerae
OblTa monmydyeHa npy ucnonb3oBaHum IgY-TepA.
Ilonyyennbie IgY-anTMTeNna MposABUIN BBICOKYIO
crienu¢uyHOCTh B oTHomeHun CtxB, 4yTo Moxer
OBITH MCIONTB30BAHO B IIACCHBHON MMMYHOTe-
panuy NpoTUB XOJephl.

9T SKCIIepMMEeHTbl Ha J>KMBOTHBIX MOTYT
OBITH MCIIO/Ib30BAHbI KaK /11 KOHTPO/IA, TaK U A1
NpoQMIAKTUKY XO/epsl y mopeil. Texnonorus IgY
MOXKeT ObITb IIPYMEHEHa B KauyecTBe IepOpaIbHON
H06aBKM 1A MpO(UIAKTUKY, a TAKKe B KadecTBe
IIaToOreH-CrenpuuecKnx aHTUMUKPOOHDIX aT€HTOB
17151 60pbOBI ¢ MHPEKIVIOHHBIMU 32007IEBAaHUSIMIL.

Bupyc d6oma. Bupyc S6o0na (Ebola virus
disease, EVD) mnpuHagmeXxur K CeMeicTBy
Filoviridae u ABnAeTcs NMpuMYMHON TAXKeNON re-
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V.S. Kaplin

Mopparudeckoin nuxopanku. IloBropsAromuecs
BCIIBIIIKY C BBICOKMM YPOBHEM JIETa/IbBHOCTH BCe
elle MPOUCXOMAAT B Adpuxe.

Hanbonee sddexTuBHOM cTpaTerueit je-
YeHUs SABAETCHA, KaK IOKasaau MCCIefoBaHMA,
MMMYHOTEpanus MOHOK/IOHAJIbHbIMU aHTUTe-
namu [37]. OgHako 13-3a HU3KOI TEPMOCTAOUIb-
HOCTM aHTUTEN MJIEKOIUTAIOUINX UX IIPUMEHeHNe
B TPOIIMKAX OCTAaeTCs He ollpaBAaHHbIM. IToaToMy
Y. Zhang c¢ coasT. [38] ucnonb3oBanu KypuHbIE
IgY-aHTNTE/Na B TaCCUBHOM MMMYHM3aLIVV MBIIIe
Y MOPCKMX CBIHOK, 3apa)keHHBIX BUPYCOM DO 0JIbI.
KypbI-Hecynku 6bU1M MIMMYHM3MPOBAHbI Pa3iny-
HBIMI BaKIVHaMU-KaHAUZATAMMY /1A IOTYYeHN A
IgY-anTtuten nporus EVD. B pesynbrare 6b11u mo-
nyd4eHsl IgY-anTUTENA C BBICOKMM TUTPOM IIPOTUB
Bupyca. TepameBrudeckas 3QQPeKTMBHOCTb UM-
MYHHBIX aHTUTeI i Vivo OblyIa IpOBepeHa Ha HO-
BOPOXXJeHHBIX MbIax Balb/c. Msimeit, mpensa-
PUTETbHO NHOUIIVIPOBAHHBIX CMEPTEIbHON 03011
IICeBJJOBUPYCa, JIEUMIM Pa3AUYHBIMU [[03aMMU
IgY-anturen nporus EVD. I'pynna, nonyvyapmas
BBICOKYIO 03y HEMTpanu3yIOLMNX aHTUTEN, Ipo-
[IeMOHCTPUpPOBa/a IMONHYIO 3aIUTy 0e3 CUMII-
TOMOB 3a00JIeBaHNUA, B TO BpeMs KaK IpyIma C
HU3KVMU J03aMM aHTUTeN Obl/Ia 3alMIIeHa TUIIb
YacTUYHO. MpIniy, mony4asiye KOHTponbHbie IgY
(He MMMYyHHBIe), Toru6anyu B TedeHue 10 CyTOK.
A panbHeiillero IMOATBEPXXAEHUS 3alUTHON
¢ynkumym avTH-EVD IgY-anTnren Heob6Xopmmo
ObI/IO OLIEHUTDb MeTA00INYeCKIIT yPOBEHb AHTHUTET
B opraHmusMe. buogocrynnocrs IgY onennsanmu in
Vivo, IJIs1 9TOTO I'PYIIle CAMOK MOPCKMX CBMHOK
MofKOXHO BBopgunu aHTU-EVD IgY-anTurena.
CbIBOPOTKM KPOBM MOPCKMX CBUHOK TeCTHPO-
BaJI €XKeJHEBHO. TUTPbI aHTUTEN B CBIBOPOTKAX
MOPCKMX CBMHOK JOCTUITN BBICOKOTO YPOBHS, a
3aTeM OBICTPO CHIKAINCDh O YPOBHS HIDKE Ipe-
fiena OOHApY>KeHUs — Ha 4-5 CYyTKU. DTH pe3yib-
TaThl IO3BOJIAIOT NPEANIONIOXKUTD, YTO HACCUBHBII
nepenoc IgY moxeT o6ecnednTh 3aMNUTy MOPCKUX
CBMHOK Ha 2-3 CyT.

Kpome Toro, aBTOpHI IOKasamu, YTO HOMY-
yenHble UMM aHTU-EVD IgY-aHTHUTEMAa COXpaHAOT
CBOI0 HENTPANU3YIIIYI0 aKTMBHOCTb IIPYM TeMIIe-
patype 25 °C B Te4eHe O HOTO TOfia, B TO BpeM: KaK
aHTU-EVD oBeuyby aHTHTEeNIa M PeKOMOVHAHTHbIE
mAb KZ52 anturena c Toi ke CrerupniHOCTHIO
IIpM TOM >Ke TeMIIepaType 3a [IBe Hefeny II0THO-
CTBIO IOTEPSIN CBOIO AKTUBHOCTD. TakuM o6pasom
aHTu-EVD IgY-aHTNrena geMoHcTpupyet 6ombiine
MepCHeKTUBBI B IJIaHEe BHE[I[PEHM A HOBBIX CXeM Jle-
YeHMsI 9TOrO 3a00/IeBaHNA.

AHTHTeTO03aBUCHMOE yCHIeHNe MHpeKmun
(antibody-dependent enhancement). ADE Hau-
6osee AAPKO MPOABJIAETCA NPU TUXOpajKax JleHre
u 3uka [39, 40].

Temoppacuueckas nuxopaoxka [enee M uio-
Ko6bvlli cuHopom [leHee ABNAITCA Cepbe3HBIMU
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IpOAB/IEHUAMM 3a00/IeBaHMsA, KOTOPble MOTYT
BO3HMKATD ITOC/IE TOC/IeJ0BATe/IbHOTO MHPUIIMPO-
BaHUs Pas3IMYHBIMU cepoTunamu Bupyca [eHre.
Bupyc, BbI3bIBarommii auxopajky leHre, mepe-
maercs komapamu. IIposBneHue 3aboneBaHus Ba-
pBUpYeT OT beccMMNITOMHON MHeK MM 10 Horee
TAXKENOM reMopparndeckoii nuxopagku [enre u
HIOKOBOTrO cuHjpoMma [enre. Bo Bpemsa mepBuu-
HOTo MH(pUUIMPOBaHUs Y OONBLUINHCTBA JIOfjell Ha-
onropaercs cyoknumHudeckas mHdexkumsa. B aroit
CUTyallMy BO3HUKAeT [JIUTE/IbHbII MMMYHUTET
HPOTUB IEPBUYHOTO MHQEKIMOHHOIO CepOTHIA.
Bo Bpems BTOpumuHOII MHpeKuUM mnaTodusno-
norusA 3a0oneBaHUA MOXXET Pe3KO U3MEHUTBCS,
0COOEHHO ecny BTOpUYHas MH(EKLMA OTHOCUTCS
K gapyromy ceporumy [enre. Iereporunudeckue
BTOpUYHBIE MHPEKIMK ABIAITCI NpuanHoit 90 %
3aperuCTPUpPOBAHHBIX CIy4YaeB reMOpparm4ecKoii
nmuxopagku JleHre u mOKOBOro cuHapoma JleHre,
YTO BIIOCIEACTBUM IPpUBORUT K pasButuio ADE.
ADE Bo3sHuKaeT, KOrfia cyOHeiiTpannsyouye aH-
TUTea MMoC/Ie nepBuYHON MHpeKuyn [leHre cBs-
3pIBAIOTCA C 3apa’kalollell BUPYCHOM 4YacTULen
OT BTOPUYHON TeTePOTUIINYECKON WHEEKININ.
ITH KOMIIEKCHI aHTUTEN0-BUPYC 3aTeM CBA3bIBa-
1oTcs ¢ perenitopamu Fcy Ha makpodarax u meH-
OPUTHBIX KeTKax 4depe3 Fc-pparmenT anTmTenl.
Pesyneratom ADE sABnserca Gonmblnee Kommde-
CTBO MHOUIMPOBAaHHBIX MIMMYHHBIX K/IE€TOK, YTO
HIPUBOAUT K YCUJIEHNIO UMMYHHOTO OTBeTa Ha MH-
deKk1uIo U pa3BUTUIO IUTOKMHOBOTO HITOpMa [41].
Pa3pa6oTka BakIMHBI IpoOIeMaTIYHA U3-32
pMCKa BBI3BATb CYOONTHMMAaNbHblE MMMYHHbIE
otBeThl, npuBopsamue Kk ADE u tsxenomy 3a6o-
JIeBAaHNMIO IIOC/IE 3apakeHUsA TeTepOIOrMYHBIMU
BUPYJIEHTHBIMM IITaMMaMu. IlaccuBHast UMMYHO-
TepanyuA HeTpanu3yoL MM AaHTUTEAMI MOXKET
CTaTh aJIbTEPHATUBON JIEYEHUIO TSXKETI0 (OPMBI
nuxopagku [leHre, HO 3TM aHTUTeNIA He JO/DKHBI
CBA3BIBATBCA C Fe-penjennTopamu aHTUTEN.
Ob6uagexxuBawimuit 3bdexT medeHuss an-
xopagku [leHre ObUI NPOREMOHCTPUPOBAH IIpU
UCIIOTb30BAaHNN T€HHO-MH)XEHEPHOIO BapMaHTa
ar7MKO3WINPOBAaHHBIX MOHOK/IOHANbHBIX IgG-an-
TUTEN, KOTOpble He B3aumMopeiictBoBanmnu ¢ FcyR,
HPOABIIANN TPOPUIAKTUYECKYIO U TepaleBTude-
ckyo adpdextnBHOCTh npoTuB ADE-mHpynupo-
BaHHOTO JIETA/IBHOTO 3apa>keHus [42].
OcHoOBBIBasACh Ha 3TuUX maHHbIX, A.L. Fink ¢
coaBTOpaMu [43] IpepmoNoXMUIN, YTO NTUYbU
JKe/ITOYHbIe AHTHUTEA, KOTOpbIe II0 CBOeN IpUpofe
He s83aumoodeticmsytom c Fc-peuenmopamu ummy-
HO027100yNUHO6 MIEKONUMAOW,UX, MOTYT OBITH IIO-
Ne3HbIMM B MMMYyHOTepanuu nuxopanku leHre.
B kadecTBe /1a0OPaTOPHBIX XXMBOTHBIX MUCIIONb-
30Ba/IM CaMOK MHOpemHBIX Tryceil. B orimnume or
Kyp, B CBIBOPOTKE U B >K€/ITKaX BOJOIM/IaBAIOLINX
nTul oOHapy>KeHbl He TONbKO 0ObIYHas Qopma
nMMyHorno6ynuHos (IgY), Ho u ycedenHas popma
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IgYAFc [44] (cMoTpu pucyHOK 1), KOTOopast Ha gBa
OOME€Ha KOpode, U, CIeJOBaTe/IbHO, €€ MOJEKY-
nspHas Macca coctabinseT He 180 x/[la, a 120 x/la,
YTO Ba>XHO IIPM CUCTEMHOM BBEJEHUM TeTepo-
reHHbIX UMMYyHOrTOoOymnHOB. A.L. Fink ¢ coasr.
[43] MMMyHU3MpOBaMM CaMOK Tycell 4acTULAMU
BUPYCa, MHAKTUBMPOBAHHBIMU (POPMaTbIEIUOM
Ipy KOMHATHOJN TeMIiepaType. Jlo3a BakIMHa UK
coctaBuna 120 Mkr aHTurena. IlosTopHbie Baku-
HaIuy OpOBOAVIN Ha 2 1 4 Hefenax. TUTpHI mo-
JTyYeHHbIX I'YCUHBIX aHTHUTEN Konebamuch oT 1:924
807 mo 1:6 400 000. Habmionanace TepameBTude-
CKas 3alluTa Npu BBefleHUM 1-2 mr aHTu-Ilenre
IgY uepe3 24 4 mocne MHPUUMPOBAHUA CMep-
Te/IbHOM [J03bl MblIIaM. AHTU-FeHre IgY He nHAy-
nupyetr ADE. 9to cBoiictBo IgYAFc ykopodyeHHBIX
aHTUTET OCOOEHHO BBITOJHO, IIOCKOJIBKY OHO He
TpebyeT KaKoi-mubo TreHeTH4eckoit Mopudu-
KaIuy, 9TO CyIeCTBEHHO CKaXKeTCs Ha CHVDKEHUN
3aTpaT Ha IIONy4YeHMe Takux aHTuTen. Kpome
TOTO, aBTOPbI MOATBEPANIN, YTO pelepTyap aH-
TUTEN, TeHepUpyeMblil IpoTuB Bupyca [eHre y
ryceil, OoTAMYaeTcs OT pemnepryapa, TeHepupye-
Moro Miekonurawomumu [43]. Takum obpasom,
UCIIONb30BaHME TYCHMHBIX AHTUTEI MOXKET HaTb
CYLIeCTBEHHBIII IPOPHIB B ICYCHNUN MAIVIEHTOB, Y
KOoTopbIX nposasnaerca ADE.

ITpu nsydenun nuxopaoku 3uka 6bIIO ycTa-
HOBJICHO, YTO CBIBOPOTKAa BbI3JOPaBIMBAIOLINX
B YCIOBMAX in vivo oONafiaeT HeNTpaausylouei
aKTMBHOCTBIO 13-32 Ha/IN4MsA OOJBIIOTO KoIuye-
cTBa cnennduyueckux K BUPYCy aHTUTeN [46], HO
u3-3a ADE aHTUTena He MOTYT BBIIOTHATH IIPO-
TEKTUBHYI0 QYHKIMIO B YCIOBUAX in vitro. YTo6bI
nporusopeiictBoBarb ADE npu nngexunn 3uka,
MO>XHO WCIONb30BaTh MOHOK/IOHA/IbHbIE AHTU-
tena ¢ myTtanueit LALA (3amena nefinuHa (L) Ha
amanud (A) B momoxkenusax 234 u 235 B obmactu
Fc anTtutena IgG), MOCKONbKY OHM He MOTYT CBA-
3b1BaThCs ¢ Fe-y perjennitopom kitetok (FcyR). Cre-
TOBaTe/IbHO, TaKMe MOHOK/IOHAJIbHble AHTUTeIa
moryT ycrpanatbh ADE B ycnoBusax in vitro u in
vivo [43]. Ho anTuTeNa U3 KENTKOB AL, BOJOII/IA-
BapIell NTULBI TaKXXe He B3aMMOMENCTBYIOT C
FcyR Mnexonuramomux.

ITostomy K.L. O'Donnell ¢ coasr. [47] npose-
psmm Bo3MOKHOCTD nofasnennss ADE cnenudn-
YeCKMMU AaHTUTETAMMY, BbIeTIEeHHBIMU U3 TYCUHBIX
ANLl. ABTOpBI NOKa3aay, YTO OUTOK/IOHA/IbHBIE
IgY-anTuTe/Ma CIIOCOOHBI HENTPaNN30BaTh BUPYC
3uka y Mmbrmeit. [Ipy koHIeHTpanusa crenudu-
gyeckoro IgYAFc 25 mkr/mn Habmopganack 50 %
HeJTpann3aIysa akTMBHOCTY aHTHUTe/L. TakuM 06-
pa3oM, aBTOpPBI MOKa3a/Iy, YTO MpefilaraeMble Io-
NMUKIoHaNbHbIe crienuduyeckue IgY AFc rycunbie
aHTUTeNa MOTyT obecmeunBaTh 3¢QPeKTUBHYIO
MACCUBHYI0 MMMYHOTepamnio WHpeKknun 3uka
6e3 napykuun ADE u 6e3 mpuMeHeHMs Ipolie-
AYPpHl TONTy4EHNSA MOHOK/IOHANIbHBIX aHTUTEN, He
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ceaspiBaromuxca ¢ FcyR. Ho Bompoc mepepmaunm
crienpUYECKNX AHTUTENT 3apakKeHHOMY IUIOAY
OCTaeTCsl ellle He PelIeHHbIM.

Takum ob6pasom, crmernudpnyueckne IgY AFc
aHTUTE/IA, MOJTyYeHHbIe U3 SIMI] CaMOK Tycell, He
B3auMoypelictyer ¢ Fc-penentopamm Miexonu-
TAIOIIMX U He aKTUBUPYET CUCTeMY KOMIIZIeMeHTa
MJIEKONUTAOLINX, [IO3TOMY OHM He 3aIlyCKaloT
ADE u He6/1aronpusATHBIX BOCHA/INUTEIBHBIX pe-
aKIUIA.

TsKenblil OCTpbIii pecIpaTOPHbIIL CUHJA-
poM (SARS-CoV). B Kutae B 2003 r. 6611 3aperu-
CTPMPOBAaH HOBBINl IITAaMM KOPOHAaBUPYCA, BBI-
3pIBAIOIINI TSDKEIBI OCTPbI pecIUpPaTOPHBIN
curapoM SARS-CoV ¢ 10 % neTanbHBIX UCXOHOB
[48]. OmHNMM U3 BapMaHTOB JIeYeHNs ITOTO 3a0071e-
BaHMA Obl/Ia ITACCUBHASA UMMYHU3ALN C VCIIONb-
30BaHNEM CBIBOPOTOK KPOBM BBI3JOPOBEBIINX
MALMEeHTOB, 4YTO [aBaj0 IONIOXKUTETbHbIE pe-
synbrathl. [Toatomy C.Y. Fu ¢ coaBrt. [49] usyyann
BO3MOXXHOCTb IIONY4YeHMA >KENTOYHBIX aHTUTEN
OoT Kyp, uMMyHuU3npoBaHubeix SARS-CoV. Ilony-
4yeHHble IgY-aHTMTeNna MMenM BBICOKYIO 4MCTOTY
U XOPOIIYI0 6MO/IOTMYeCKYI0 aKTMBHOCTb. IgY-aH-
TUTeNA ObIIN CIIOCOOHBI HEMITPaNM30BaTh KOPOHa-
Bupyc SARS-CoV B pasBepenun no 1:640. dPdex-
TUBHOCTD IgY He M3MeHMIAaCh MOCTE MMODUIbHO
CYIIKN, 4TO 00JIer4ajgo TPaHCIOPTUPOBKY U 00-
pallleHe C IpenapaToM, UCIONIb3yeMbIM [/ Tac-
cuBHOII MMMyHM3anuu. Ilocne oueHKM Ha 3Kc-
MepUMEHTAIbHO MHQUIVPOBAHHBIX >KMBOTHBIX
MOJieAX, aHTUTe/Ia K KOPOHABUPYCY, IOy YeHHbIE
B 3TOM VICCTIEIOBAHNM, MOTYT ObITh XOPOLINM KaH-
OUIaTOM [JIi MacCOBOTO IIPOM3BOJCTBA B Kaue-
CTBe IMMYHOTepaIleBTUYECKOTr0 CpeficCTBa IPOTUB
3TOTO BUpPYca. ABTOPBI yBepeHBI, YTO A 3 dek-
TUBHOTO KOHTponsA Hax SARS morpebyercs cove-
TaHMe BaKLMHbI, TACCUBHOI UMMYHM3ALUU U JIe-
KapCTBEHHOJ Tepanum.

KoponaBupyc 6mMMKHEBOCTOYHOTO pPeCI-
paropHoro cuagpoma (MERS-CoV). MERS-CoV
6611 BoIABIEH B 2012 I., OH BBI3BIBAET TAXKE/IOE U
yacto cMepTenbHoe (o 35 %) ocTpoe pecnumpa-
TopHOe 3aboneBanue y mopeit. A.T. Abbas ¢ coaBbr.
[50] m3yyanu HeiiTpanusymouyio 3ppeKTMBHOCTD
KypuHbx IgY-anturten mportus 6enka S1 mmma
Bupyca MERS-CoV. Cnenudndeckne MMMYHO-
IJIOOY/IVHBL TONTyYanyu IyTeM VHBEKIUM Kypam
OYMIEHHOTO peKOMOMHaHTHoro O6enka S1 Ha
CebMOJ Hefleie IOC/Ie MMMYHM3anuu. Pesynb-
TaTbl BeCTepPH-O/IOTTUHTA IOKa3anyu, 4ro IgY-an-
TUTeNa crenu@uuecky CBA3BIBAIOTCA C OeTKOM
S1. DT aHTHTENa TakXKe OBUIM CHOCOOHBI pac-
nosHaBaTb MERS-CoV BHYTpU K/IeTOK, YTO OBIIIO
MPOAEMOHCTPUPOBAHO MMMYHO(TyOpeCeHTHBIM
aHa/MM30M. In vivo HabI0aNoCh KONMMYECTBEHHOE
CHIKEHME 3KCIIPECCHMM BUPYCHOTO AaHTUTEHA M
3aMeTHOe yMeHbllleHJe BOCIa/JIeH!s B JIeTrOYHO
TKaHU. B COBOKyHmHOCTM 3TM [JaHHBIE IpefIo-
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naraioT, 4ro aHTU-MERS-CoV S1 IgY-anturena
MOTYT CIY>XXUTb HOTEHLMAJbHBIM KaHIVAATOM
mst maccuBHoro nedenus nHbexkuun MERS-CoV.
ITocne oleHKM B KIMHUYECKMX MCCTAENOBAaHUAX
IgY-aHTHUTENa MOTYT UCTIONIB30BATHCA /1A IEYEHU A
MERS-CoV, 0co6eHHO B rpynmax BbICOKOTO pUCKa
C He3pelbIM JWIM OCTAOIeHHBIM MMMYHUTETOM.
Kpome Toro, 3T aHTUTe/Ia MOT'YT UCIIONIb30BAThCSA
nnsa nedenus MERS-CoV y Bep6miofoB, KoTopble
SIBJIAIOTCA pe3epByapoM, OTBETCTBEHHBIM 3a IIe-
penady Bupyca 4enoBeky. JlaHHbIe, IOy YeHHbIE B
3TOM MCCTEeNOBAaHUM, IO MHEHUIO aBTOPOB, ABIA-
I0TCS IVIATPOPMOIE [I/Is1 CO3MaHUA CHelupUIecKIX
1 9pPeKTUBHBIX IgY-aHTUTEN IPOTUB JPYINUX KO-
POHABMPYCOB B Oy YLINX MCCTIETOBAHUAX.

TsKkenblit OCTPBINT pecCHUPATOPHBIN CHH-
ppoM - KopoHaBupyc 2 (SARS-CoV-2). Bupyc
BIlepBbIe ObII OOHapyxeH B fmekabpe 2019 r. B
Kutae. OH BpI3bIBaeT omacHoe MHMEKIIMOHHOE 3a-
6oneBanne COVID-19, koTopoe MOXeT IIPOTeKaTh
B opMe OCTpOII pecHMpaToOpHOIl BUPYCHON WMH-
dek1uM Kak B JIETKOIL, TaK U B TsDKeNMoi popMax.
Hamnbonee 4YacTpIM OC/IOXHeHMeM 3aboeBaHMA
ABNAETCA BUPYCHAasA ITHEBMOHMSA, CIIOCOOHAs
OPUBOAUTD K OCTPOMY pPECHUPAaTOPHOMY [VIC-
Tpecc-CMHAPOMY ¥ HOCTeAYIoIIeil OCTPOil AbIXa-
Te/IbHOI HeJJOCTaTOYHOCT.

Terepormornynble CHIBOPOTKM KpPOBU JIO-
asiell MCIONMb30BAINCh OPasUIbCKUMU M apreH-
TUHCKMMU y4eHbIMM Ipu Tepamun SARS-CoV-2.
AHTHuTeNA, BBIJETICHHBIE M3 CBHIBOPOTKM KpPOBMU
VIMMYHU3UPOBAaHHBIX 0O€JIKOM  pelenTOp-CBA-
3pIBalollero poMeHa (receptor-binding domain
(RBD)) nomageit, 6111 MCIIONb30BAHBI /IS HONTY-
4yeHUsi ounuleHHbIX pparmentos F(ab’)2. Turpst
aHTUTEN, TOMTy4eHHble B KOHKYPEHTHOM MeTofie
V@A, npepsimanu 1:1000000, a HeliTpanusyomie
TUTPBI ONPEJe/IAIN 110 CIIOCOOHOCTY aHTUTE IO-
maBnATh ncespoBupyc SARS-CoV-2 ¢ mcnonbso-
BaHreM Kinetok Hela. Heitrpanusyroniye Tutpsi
mocturanm yposHs: 1:14604 [51, 52].

Kpome momafuHbIX aHTHUTEN, B IOC/IEfHee
BpeMsA CTaly LIMPOKO MUCIONb30BaTh KypUHbIE
JKENTOYHbIe AHTUTeNA I TAaCCUBHON MMMYHU-
samym. W. Jingchen c¢ coast. [53] mcnonb3oBanu
RBD mumnoBugHoro (S) 6enka (S-RBD) koponasu-
pyca SARS-CoV-2 B kauecTBe aHTUT€HA A1 IMMY-
Husanum Kyp. Visenedenune IgY us kenTkos mpo-
BOAM/IM BOJHBIM CIIOCOOOM C 3aMOpPa>XKMBaHUEM.
Umncrora mpemnapata cocraBuna 85 %. Pesynbrare
3TOTO MCCeJOBAaHNUA TOATBEPAVIIN, YTO 3TU AHTH-
Te/la MOTYT pacnosHaBaTb aHTUreH SARS-CoV-2
S-RBD u crieun¢uyeck cBA3BIBAIOTCA € HUM, O710-
KMPY# B3auMOfielicTBIeM Mexny 6enkom S u ACE2
¥ IpefoTBpalias MHQEKIUIo, BHI3BAaHHYIO B3aVIMO-
mevictBue mMexny 6enkom S m ACE2. S-IgY moxer
He TO/IbKO 6mokupoBars nomaganme SARS-CoV-2 B
KJIETKM-MUIIEHY, HO U1 9 $eKTMBHO MHIMOMPOBATh
pennukanuio SARS-CoV-2 B kneTkax.
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S. Wei ¢ coaBt. [54] oOlLleHMBaIM IIOTEH-
IVaNbHY0 S(PQEKTUBHOCTD AHTUTENT SAUYHOTO
xerntka (IgY) BkadecTBe HelITpaIN3yOIIEro areHTa
npotuB SARS-CoV-2. SARS-CoV-2 Spike-S1 6enox
OBIJI 9KCIIPeCCUPOBaH B K/IeTKaX HaceKOMBIX Sf9 ¢
VICIIONIb30BAHMEM CYUICTEMBI 3KCIpeccuy 6aKyio-
BUPYCOB/K/IETOK HaceKoMbIX. UucroTa 3KCTpa-
rupoBaHHBIX IgY cocraBmma 6onee 80 %. Ananus
HeJITpaausauyuy IICEBJOBUPYCOB OLIEHUBAIN C
IOMOILbIO JIIOMMHECIIEHTHOTO aHanmusa. Takum
obpasom, IgY mporus Spike-S1 mokasanm 3Ha-
YUTENTbHYI0  HENTPAIU3YIOUYI0  CIIOCOOHOCTD
nportus ncepgosupyca SARS-CoV-2, pasnmuunbix
myTaHToB S 1 maxe SARS-CoV in vitro. Vicnonb-
3oBaHMe IgY B cocTaBe aspo3oreli Man Clipees A
ObIXaTe/IbHBIX IyTel, POTOBON MOJOCTH M JaKe
NUIEeBAPUTE/IBHOTO TPAKTa MOXKET OBITD Iieeco-
00pa3HoIi cTpaTerneit. ITo MOXKET IPEXOTBPATUTD
Brop>keHne Bupyca SARS-CoV-2 ecrecTBeHHBIM
nyteM. OgHaKO [ HONTOCPOYHOTO KOHTPOTSA
Hay, SARS-CoV-2 morpebyercsi codyeTaHme ak-
TUBHBIX U IIACCHMBHBIX CPEeCTB MMMYHU3ALUN,
JIEKapCTBEHHOI TepaNNy U APYTUX MPOPUITAKTH-
YeCKMX Mep.

H. Shen ¢ coast. u Ge S. ¢ coaBT. [55, 56]
OIJCANM 3IKCIIEPUMEHT, B KOTOPOM OHU Bblfe-
munu IgY mpotus SARS-CoV-2 u3 KelnTKoB sAuil
Kyp, MMMYHU3VPOBAHHBIX MHAKTUBMPOBAHHBIM
SARS-CoV-2, u oLeHWIM KX MHIUOMPYIOUIYIO
akTUBHOCTb NpoTuB mHpekumu SARS-CoV-2 in
vitro. bbulo mokasaHo, 4yTo aHTU-SARS-kopoHa-
Bupyc-2 IgY anTuTena ceaspiBaroTca ¢ 6enkom Sl
n RBD B 3aBMCHMMOCTHU OT [103bI, B TO BpeMs:d KakK
KOHTPOJIbHbIE aHTHUTeNa IgY He Moru B3anMopeii-
crBoBath ¢ S1 wiu RBD. Kpome Toro, Shen, H. ¢
COaBT. IPOBEPUIIN, SABIAIOTCA MU aHTU-SARS-Ko-
poHaBupyc-2 IgY-aHTUTENna IMONE3HBIMU IIPU YIC-
IO/Ib30BAHNI HAa3aJIbHOTO MM OPAJIbHOTO pac-
IbIIEHNSI B KauecTBe NMPOQPIIAKTIYECKON MephlL.
Inasroro mpimaM BABL/c BBogunu anturena IgY
npotuB SARS-CoV-2, medyeHHble ¢nyopeciieHT-
HBIMM MOJIEKY/TaMy, 4Yepe3 Ha3aJAbHYIO Kallellb-
HUIy VIV Opa/lbHBIN cupell. PesynbraTsl oneHn-
Ba/lM C TIOMOWIBIO CUCTeMbl Busyanusanum IVIS
(bIyopeclieHTHBIMU ~ KpacUTenAMNU. AHTHUTeNa
npotuB SARS-CoV-2-IgY coxpaHsanuch Ha o6Ha-
pPy>K1BaeMOM YPOBHE B HOCOBOJ U POTOBOIA IIOJIO-
CTSX B TeueHue 2-4 u 12-24 9 mocie BBeJeHU CO-
OTBETCTBEHHO. ITU PE3YIbTAThI IOKA3BIBAIOT, YTO
IgY x SARS-CoV-2 MoryT ocraBaTbcAd B BEpXHUX
OBIXaTeTbHBIX NIYTAX B TeueHUe HEeCKOIbKUX
4acoB, B 3aBYICYMOCTY OT MCIO/Ib3yeMOT0 MeTofa
BBEJIEHNA. ABTOPBI [ieIal0T BBIBOJ, YTO KY/IbTU-
BUPOBAHHBIII B TAOOPATOPHBIX YCIOBUAX U VIHAK-
TUBMPOBaHHBIT (opmanbaerugom SARS-CoV-2
MOXXHO JICIIO/Ib30BaThb [ MMMYHU3AaIUM KYyp
IIA KPYIHOMAacIITaGHOTO MpoM3BOACTBA IgY-aH-
TUTET U3 AMYHOTO Xe/ITKa, 00/1a/JalolIX MOIIHO
MHTMOMpYIolIell aKTMBHOCTBIO IIPOTUB XMUBOI U
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anMeHeHMe MTUYBbUX XKENTOYHbLIX aHTUTEN ONA Ie4eHnA I'IOpa)KeHMﬁ, BbI3BaHHbIX areHTaMu 6MoI0rM4YecKkoro opy>Xui...

ncesgorunupoBaHHoi mH@pekuunu SARS-CoV-2
in vitro. YauTpIiBas, 410 aHTUTeNa IgY Ge3omacHbI
IJIs1 MCIIO/Ib30BaHUA Y€IOBEKOM U MOTYT IPOMU3-
BOJUTbHCA B OONBIINX MacIITabaX ¢ HUSKMMM ITPO-
VM3BOJCTBEHHBIMI 3aTpaTaMy, 5Tu aHTuTtena Igy
K SARS-CoV-2 nmeroT xopommuit noTeHUuaa ais
Ta/IbHENIIero pasBUTUA B KaueCTBe IMMYHOIIPO-
(UIAKTNYECKOTO CPelCcTBA C IIOMOIIBI0 Ha3a/lb-
HOTO WIN IePOPaNbHOrO CIipes MAJiA NpefoTBpa-
LieHNs MaHAeMNU.
k%

Takum o6pasom, B TexHOMOrMM IgY HOCTUTHY T
3HAYMTEIbHBIN IIpOrpecc 3a IMOoC/IefHNe JBa Jecs-
TUIETUA U €€ MOKHO IIPUMEHATh B IMaTHOCTIYe-
CKMX, TPOUIAKTUIECKNX MV JTe4eOHBIX IIe/IAX.
OTa TEXHONOTMsA BbI3Baja OONBIION MHTEpecC Y
MCCIefoBaresel, 0co0eHHO 3a mocnemaue 10 ser.

Bxnao aemopos / Autors Contribution:

Kpome TOro, passurne 1abopaTopHbIX METOLOB U
IpUMeHeHMe IPYTUX TeXHOMOT I B 9TON ob/acTu
IpUBENIO K TOMY, 4TO TexHonorus IgY crama 6onee
3penoit A HPOMBIIIIEHHOTO IPOM3BOACTBA
crenuduUIecKNX aHTUTET M KOMMepIuanu3anun
[14]. IgY-TexHONMOTMM — OTHOCUTE/IBHO HOBOE Ha-
IpaB/ieHlie B MMMYHOJIOT MY, OCHOBAaHHOE Ha TeX-
HOJIOTMM TACCUBHOM MMMYHM3anuyu OMuns be-
PpUHTa, HO HEJZOCTAaTOYHO olleHeHHoe B Poccum.
3amena IgG MneKONMMUTaIOUMX HA ITUYbY TPAHCO-
BapuanbHble IgY mo3BonseT HapabaThIBaTh KOM-
MepuecK) 3HauMMble KOMMYeCTBa CelnpUIecKux
aHTUTeN, He BoI3bIBaomux ADE, paciupser Bo3-
MOXKHOCTM METO[[0OB IIaCCUBHON MMMYHM3ALNK
INA JleYeHMs IIOpa’keHNI, BbI3bIBaeMbIX BUPY-
cami, 6aKTepUAMM U TOKCMHAMM — HMOTEHIIMA/Ib-
HBIMM aT€HTaMM OMOTIOTNYECKOTO OPYXKUA.

Vines: v KOHIIETIINS CTATbY, OVCK U aHAIM3 TUTEPATyPbl, HAIMCaHMe CTaThy LudpoBas 06padoTka u3obpa-
xeHmit / Idea and concept of an article, search and analysis of literature, writing an article, digital image processing.

Ungopmavyus o kondnukxme unmepecos

ABTOp 3afBJIAET, UYTO UCC/IETOBAHN IIPOBOAVIINCH IPU OTCYTCTBUM MIOOBIX KOMMepUYeCKUX MU GUHAHCO-
BBIX OTHOIIIEHNIT, KOTOpPbIe MOITIN 6Bl ObITh ICTOTKOBAHBI KaK MOTEHIINAIbHbII KOHPINKT NHTEPECOB.
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Currently, Western pharmaceutical companies have mastered the production of licensed drugs based
on transovarial chicken specificantibodies (IgY antibodies) intended for the treatment and prevention
of infections caused by Helicobacter pylori, influenza virus and other pathogens. Of particular interest
is the possibility of using IgY antibodies as an inexpensive specific antidote for emergency specific
prevention of infections caused by pathogens of dangerous and especially dangerous infections.
The purpose of this work is to summarize the results of studies that have shown a high therapeutic
potential of transovarial specific immunoglobulins in the treatment and prevention of dangerous
viral, bacterial infections and injuries by biological toxins — potential agents of biological weapons
(BW). The advantage of using IgY technologies for passive immunization is a non-invasive method
for obtaining antibodies, as well as a large amount of them - 20-30 g of immunoglobulins, which
can be obtained from one laying hen per year. An important advantage of IgY over immunoglobulins
derived from mammalian serum is that they do not interact with complement components, nor with
rheumatoid factor, nor with Fc receptors of mammalian immunocompetent cells, which significantly
reduces the manifestation of adverse reactions, in particular, antibody-dependent enhancement of
infection (ADE). Experiments carried out in vivo and in vitro showed a high activity of IgY antibodies
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anMeHeHMe MTUYBbUX XKENTOYHbLIX aHTUTEN ONA Ie4eHnA nopa)+(eHm71, BbI3BaHHbIX areHTaMu 6MoI0rM4YecKkoro opy>Xui...

in suppressing the damaging effect of pathogens of especially dangerous infections and biological \
toxins. It is shown in the article, that the replacement of mammalian IgG with avian transovarial IgY

allows obtaining commercially significant amounts of thermostable specific antibodies that do not
cause ADE, and expands the possibilities of methods for specific prevention and treatment of lesions
caused by viruses, bacteria, and toxins — potential agents of biological weapons.

Keywords: biological threats; bioterrorism; passive immunization; IgY-technologies; yolk antibodies;
toxin inactivation; transovarian immunoglobulins.
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