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Protective Activity of Ingavirin® in Experimental Lethal Influenza Due
to Pandemic Influenza Virus A (HIN1)v (Albino Mice)
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HecmoTps Ha oueBHHbIE yeTIeXH B 00JaCTH Pa3padOTKH NPOTUBOTPUINIIO3HOM BAKIMHBI M XUMHOTEPANMH, TPUIIT OCTAETCS IIOX0
KOHTPOJIMpYyeMoii MH(eK1uel ¢ BLICOKOI 3200/1€BaeMOCTbIO H CMEPTHOCTBIO, Beylleil K BOSHUKHOBEHHMIO HOBbIX MaHAEMHUYECKUX
BapuanToB Bupyca. Hamu GbLI0 npoBeneHo Ha GelbIX MbIMIAX U3yYeHHe 3aIUTHOI akTHBHOCTH VHraBupuna® B oTHOEHUH Je-
TAJILHOrO 3200/1€BaHNUs IPUNIOM, Bbi3biBaemoro supycom A (H1N1) 2009. ITpu nepopanbrom Beenenun Murasupuna® naduona-
JIOCh Pe3KOe CHHIKEHHE CMEPTHOCTH (3aIIMTHBIN HHAEKC 10 57 %), He3HAYNTEIbHOE CHIZKeHNe MHGEKIMOHHOrO THTPA BUpYCa B
J€rkux (10 40-KpaTHOro), HOPMAIM3ALMS JUHAMMKM MACChI TeJIa M CTPYKTYPbI JErOYHOI TKAHM N0 CPABHEHHUIO C KOHTpOJIeM (TLia-
1e60). CreneHb nMopakeHsi AMUTEUS OPOHXOB TAKKE 3HAYUTEJbHO CHIKAIACh. [lo/rydeHHbIe pe3yIbTaThl HO3BOJSIOT PACCMAaT-
puBatb MnraBupun ® kak 3¢deKTHBHOE MPOTHBOBUPYCHOE CPEICTBO B OTHOIEHNH IMPKY/IMPYIOLIETO B HACTOsIIIEE BpeMsi BUPY-
€4 IPUNIA, BbI3BABLIETO MAHIEMHUIO.

Karoueevte caosa: supyc epunna A (HIN1), 6eavie motmu, Huzasupun®.

Despite obvious success in the vaccine development and chemotherapy of influenza, it remains a poorly controlled infection lead-
ing to emergence of new pandemic variants of the virus with high morbidity and mortality. We investigated the protective activity
of Ingavirin® against the lethal influenza A(H1N1)2009 virus infection on albine mice. Oral use of Ingavirin® resulted in sharp
decreasing of the mortality (index of protection up to 57%), slight decreasing of the infectious titer of the virus in the lungs (up to
40-fold), normalizing of the body weight dynamics and the lung tissue structure vs. the placebo-treated control. The degree of the
bronchial epithelium damage was also strongly decreased. The results allow to consider Ingavirin® as an effective antiviral against
the current pandemic influenza virus.

Key words: influenza virus A (HIN1), albino mice, Ingavirin®.

BBenenune OCTaeTcsl TPYIAHO KOHTPOJUPYEMOIl HHdeKIumei
BCJICACTBUE BBICOKOI T€HETMYECKON M3MEHUYMBOCTHU
M Pa3IMYHbBIX JTOJTOBPEMEHHbBIX OCIOXHEHMIA MOCe
OCTPOM cTamuu, MPUBOISIIMNX K «CKPBITOU», I BTO-
PUYHOM, CMEPTHOCTU, BbI3BAHHOM HE CaMUM BUpPY-
COM TpHUIIA, HO BUPYCUHAYLIMPOBAHHBIMU BTOPUY-
HBIMHU TIporieccamu [2].

BakuuHanust mpoTuB rpurima sieiasercst apdek-
TUBHBIM NPOTUBORIMUAEMUYECKUM CPEICTBOM, OJI-
HaKoO BCJIEICTBME MOCTOSIHHOW CMEHBI aHTUT€HHbBIX
CBOMCTB BO30yIUTEIIST TPEOYETCSI MOCTOSTHHBINA MO-
HUTOPUHT 1 pa3dpaboTKa HOBBIX BAaKIIMHHBIX IITaM-
© KorekTis aBropos, 2010 MOB, COOTBETCTBYIOIIUX LIUPKYJIUPYIOIIUM B YO~
BEUECKOW TMOIYJSIUMU B KaXIblA KOHKPETHBIA
SIUIEMUYECKUA CE30H.

I'punn npencrapisieT cOOOM LIMPOKO PACIpPOCT-
paHEHHYIO BO BCEM MUpPE PECIIMPaTOPHYIO HMHGpEK-
uuto. OH BBI3BIBAET €XETOAHbIE AMUAEMUU, OBICTPO
pacrpoCTpaHsIoIMecs: U3 CTpaHbl B CTpaHy, BOBJIE-
Kasl B TSDKENBIX CIIydasx (MaHAeMUN) 3HAUUTEITbHYIO
YacTh YEJI0BEUYECKON NOMYJISILUU 3eMHOro 1apa. OH
takke spisgercs npuuuHoi 20 000—40 000 cmep-
TeJbHbIX Mcxo0B B CIITA B ron [1]. HecMoTps Ha yc-
TexXy, TOCTUTHYThIE B O0JIACTH XMMUOTEpaIiu, BakK-
UMHOMPOMUIAKTUKA W MMMYHOJIOTUM TPUIIA, OH

Anpec st koppecnioraeHuuu: 196376 Caukr-IletepOypr, yi1. npod. Tomo-
Ba, 15/17. HUU rpunmna C30 PAMH
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Hosbie Bupychl rpunmna ntui, HSN1 u cBuHeit
HINI, nosiBuBLIMECS B YeOBEYECKON MOMYJISLMA B
MOC/AeAHNE TO/bI, SIBJISIIOTCS OMACHBIM MATOr€HOM Ye-
JIoBeKa. BOJIbIIIMHCTBO YeI0BEYeCKMX U30JIITOB BUpYyCa
YCTOMYMBBI K JCUCTBUIO HaUOOJIee pacpoCTPaHEHHOTO
MPOTUBOTPUIIIO3HOTO TIpernapaTa — pUMaHTaauHA U
CrocoOHbI 3(PGHEKTUBHO MOAABJSTE UHTEP(PEPOHOBBI
OTBeT opraHusmMa. Kpome Toro, cepoTuIibl 3TUX BUPYCOB
SIBJISIIOTCSI HOBBIMM JIJ1S1 UMMYHHOM CHCTEMbI YesioBeKa,
BCJIGICTBME YEero K STUM BO3OYIUTENSIM OTCYTCTBYET
KOJUIEKTMBHBIA UMMyHUTET. TlepeunciieHHble CBOMCT-
Ba JenaT Hea(P(PEeKTUBHBIMY TAKKE CIIOCOOBI 3alIUThHI
YyeJIoBeKa, Kak XMMUOoTepanusi pUMaHTaAMuHOM, CIIELIM-
duryeckuii 1 HecnieM@pUUecKrii UMMYHHBIN OTBET.

Takum o6pa3oM, CUTyalusl, CIOXKUBIIASICS B II0O-
cllefHUe ABa rojia B OTHOILLIEHWU MHGULUKUPOBAHUS
yeJioBeKa BUPYCOM TpUIINa, MpUaeT ocoOyro akTy-
aJIbHOCTb TTOMCKaM HOBBbIX 3(h(hEeKTUBHBIX CPEICTB
npodWIaKTUKU U OOPbOBI C 3TON MHMEKIIUEN.

DTUOTPONHBIE TPOTUBOBUPYCHBIE XUMUUYECKUE
npernaparbl peacTaBIeHbl XUMUUYECKUMU COeTMHE-
HUSIMU IBYX IPYII, OTJIMYAIOLIUXCS IO MEXaHU3MY
NeWCTBUSI U MULLIEHSIM B XXM3HEHHOM LIMKJIe BUpYyca
rpunrma. [IpenapaTbl epBOi Irpyrnnbl — puMaHTa-
IUH (a-MeTui-l-agaMaHTUI-MeTUJIaMUHA TUAPO-
XJ0pua) M amMaHTaauH (l-aMuUHOagamMaHTaH) —
O010KUpYyIOT Oesiok M2 Bupyca rpuiina, Urparoimi
pOJib MIOHHOTO KaHajla B BUPDYCHOU MeMOpaHe, Tipe-
MSTCTBYSI TEM CaMbIM MPOLIECCY paclleIIeHUs Te-
MAarTJIOTUHUHA U CIMSHUS MeMOpaH BUpyca U JIU-
3ocoMalibHOl Bakyohu [3]. IlpenapaTsl BTOpOit
TPYIIIbI HANlpaBieHbl HA UHTMOUMPOBaHUE BUPYCHOM
HelipaMuHuIa3bl — (hepMeHTa, HEOOXOAUMOro st
HOPMaJIbHOTO IMOYKOBaHUS BUPYCHBIX 4YacCTUL] U
NposiBJeHUsT WHGEKIIMOHHBIX CBOUCTB BuUpyca
rpunra. K 3Toii rpynre coeiMHeHU OTHOCSTCS 3a-
HamuBup (5-(aueruaamMuHo)-4-[(aMMHOMMUHOME-
THJI)-aMUHO|-2,6-aHruapo-3,4,5-tpuae3okcu-D-
mmiepo-D-rajakTo-HOH-2-eHOHOBasl KUCJI0Ta) U
ocenbtamuBup  (3R,4R,5S)-4-aunertunamuHo-5-
aMUHO-3-(1-3TUINPONOKCH)-IUKIOTeKCeH- | -Kap-
OOHOBOU KHUCJIOTHI 3TWUJIOBBINA 3dup, docdar) [4].
OO0e TpyIIIbl COEAMHEHUI NUMEIOT CBOM HEAOCTATKU.
B oTHoueHuuM rpymnnbl MPOU3BOAHBIX aJlaMaHTaHa
MOXHO OTMETUTb CPABHUTEIBbHO BbICOKYIO TOKCUY-
HOCTb, Y3KUI CHIEKTp AeWCcTBUS (IpenapaThl aKTHUB-
HbI TIPOTUB rpulina A, HO He pOoTUB rpunma B) u
ObicTpoe (hopMUpPOBaHUE YCTOMUYMBOCTU BMUpyca K
npernapataMm. B oTHoleHUM MHTMOUTOPOB HeMpa-
MUHUIA3bI CJIEIYyEeT YIIOMSIHYTh CIIOCOOHOCTb K Ce-
JIEKUMU YCTOMYMBBIX LITAMMOB U BBICOKYIO CTOM-
MOCTb MpemnapaToB, 4YTO JejaeT 3TU IpernapaTbl
MeHee JOCTYIHbIMU U MeHee 3(PPEeKTUBHBIMU s
LIMPOKOTO UCTIOJIb30BAHMS.

Bcé€ BhlllleckazaHHOE CBUAETEILCTBYET O HEOOXO-
JNMMOCTU MOMCKA U pazpadoTKu 3(PPEKTUBHBIX U 10-
CTYIMHBIX MPOTUBOTIPUIINO3HBIX TperapaToB BO3-
MOXHO 60Jiee IUPOKOTO CIeKTpa AeUCTBUSI.
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Llenpro HAaCcTOSIIETO UCCAEAOBAHMS ObLIa OLIEHKA
IIPOTUBOBUPYCHOI aKTUBHOCTU Iipenapara MHraBu-
puH® (MMUIA30IMIISTAHAMUIA TIEHTAHIUOBOM KUC-
JIOTBI) B OTHOIIIEHNUM COBPEMEHHOIO MaHAEMNYECKO-
ro BUpyca rpuIina in vivo Ha 0eJibIX MbIIlIax.

Martepuaa u METOAbI

Ipenaparei. B paGote ncnons3oBanu npenapat Murasupuu®
npousBoacTBa OAO «Banenra ®apm» (Mocksa). [1penapar cyc-
MEeHIMPOBIN B cpele IUIsl KJIeTOYHbIX KyabTyp Mria MEM
(Medium nutricum Igli MEM sterilis fluidum, buonoT, CaHkr-
IetepOypr, kat.# 1.3.3). I3 nojay4eHHOro pacTBOpa rOTOBUJIN He-
obxomuMmble pa3BeneHusT Ha cpere MEM st akciepMeHTOB Ha
JKUBOTHBIX.

B kauecTBe peepeHc-TpenapaToB UCONb30Baan Apornon®
(®apmcrannapr, Poccust) u Tamuduo® (F. Hoffmann-La Roche,
Ltd., llIBeitnapusi). [Ipernapathbl cpaBHEHMS MCITOIb30BAIH 1O TOM
Xe cxeMe, uto 1 MaraBupun®.

Bupycsl. B paborte Obul MCMONB30BaH agaNTUPOBAHHBINA K
MbIiam Bupyc rpurnma A/California/07/09 (HIN1)v. Bupyc nac-
CUPOBAIM B aJUITAHTOMCHOM mosiocTh 10—12-1HEBHBIX KYPUHBIX
aMOpHOHOB B TeueHue 48 1 mpu 36°C.

2KuBotHble. Bebix 0ecriopogHBIX MBIIIE (CaMKM) Maccoi
16—20 r mosnyyanu u3 nuToMHuKa «PammnonoBo» (JleHuHrpamnckas
00J1.) U cofepXalu Ha CTAaHIAPTHOM pallMOHE B perlaMeHTUPO-
BaHHBIX ycsioBusix BuBapust HUM rpunmma PAMH.

DKcnepuMeHTAIbHAS rpUNno3Has uHdekuus. s 3apaxeHust
SKUBOTHBIX ObLT MCIOJIb30BAaH TOMOTEHAT JIETOYHOUM TKAaHU MbI-
1€, MPeBapUTEIbHO 3apakEHHBIX BUPYCOM, Ha 3 CyT MocJie MH-
unmpoBanus. M3 Hero roroBuin cepuio 10-KpaTHBIX pa3Bee-
HUIT Ha HPU3MOIOTMIECKOM PACTBOPE, MOCJIE Yero MH(MEKIIMOHHYIO
AKTHBHOCTb BUPYCa B 3apakarollleM MaTepuase ornpenesisia B OT-
JIEJIbHOM 9KCIIEPUMEHTE TIPY MOMOILIM TUTPOBAHUSI T10 JIETaTbHO-
CTU Ha XXUBOTHBIX. TUTP BUpyca pacCUUTHIBAIN 110 MeToay Puma u
Menua (Am. J. Hyg.,1938,27: 493—497).

Uccnenyemble mpenapaTtbl BBOAWIM XMBOTHBIM TEPOPATbHO
yepe3 KeJyIOUHbIN 30HA B 00béMe 0,2 MJI 10 JieyeOHOM cxeme
(omuH pa3 B CYTKM B TeUeHME 5 THEM HaYMHasl ¢ 24 4acoB MOocjIe MH-
uLMpoBaHUs XKUBOTHbBIX). [Ipenapar cpaBHeHUsI TPUMEHSIIN T1e-
PpOpaJIbHO 1O TO¥ e cxeme. J103bl penapaToB coctaBuu: MHrasu-
puH® — 30 mr/kr, Apormon® — 130 mr/kr, Tamudao® — 20 mr/xr
Macchl KUBOTHBIX. KOHTPOJIbHOI TpyTire XXUBOTHBIX BBOAUIM By~
3uosoruueckuit docharHeiii Oydep. B kauectBe orpuLaTeIbHOTO
KOHTPOJISI UCTTOJIb30BAIM MHTAKTHBIX KUBOTHBIX.

Bupychbl BBOAMIM XKMBOTHBIM MHTPaHa3aJIbHO O 3(PUPHBIM
Hapko3oM B o3¢ 1 u 5 LDs, (cpenHsist ieTajibHast 103a BUpyca, He-
obxoaumast ist TOro, 4ToObl MOTMO/Ia MOJOBUHA YWIEHOB UCTIBITY-
eMoit momyJsaimu). B kaxayro rpyriny HabmoaeHust 6paiu no 30
Mmblieit. Ha 3 nenb nocne 3apaxkeHust 10 XMBOTHBIX U3 Kaxa0i
IPYIIbI YMEPILBJISUTA, BCKPHIBAIM M U30JUPOBAIU JIETKHE, KOTO-
pble UCTOIb30BAIM ISl BBIACICHUS] BUPYCa U TMCTOJIOTMYECKOTO
aHanmm3a (CM. HIKe).

Ha6moneHue 3a OCTaBIIMMMUCS KUBOTHBIMU OCYIIIECTBIISUIN B
TeyeHue 15 aHeii. ExxenHeBHO huKcupoBaiyu Maccy U CMEPTHOCTb
SKUBOTHBIX B KOHTPOJIbHBIX M OMBITHBIX Tpyrinax. Ha ocHoBaHuu
MOJIyUEHHBIX TOKa3aTeseil CMePTHOCTU PACCUMTBIBAIMA IPOILIEHT
CMEPTHOCTH, MHIACKC 3alUThl (OTHOLICHHWE Pa3HUIIbI MPOLIEHTOB
CMEPTHOCTH B KOHTPOJIBHOM M OIBITHOM TpyImrax K IMpPOLEHTY
CMEPTHOCTH B KOHTPOJIbHOW TPYIITE) U CPEAHIO0 MPOIOIKUTEb-
HocTb Xu3HU (CITXK) XXMBOTHBIX 13 pacuéta 14 nHeil HAGTIOACHUSI.

TurpoBanue Bupyca B J€rouHoii Tkanu. [1ist orpenesieHust MH-
(bekIMOHHOTO THUTpa BUpYca TpUINa B JErOYHOW TKaHU JIErKue
MBIILIEi, U3BJICUEHHDBIE HA 3 CYT Mocjie MHOULIMPOBAHUSI TOMOTe-
HU3UPOBAIN B JECITUKPATHOM 00BEME CTEPUIILHOTO (DU3UOJIOTH-
yeckoro (pocdarHoro Oydepa ¥ TOTOBWIM M3 TOMOTEHATOB CEPUIO
NeCATUKPATHBIX pa3BeleHUi Ha ToM ke Oydepe. Kitetku MDCK
(Madin-Darby Canine Kidney Epithelial Cells) 3apaxanu necsaru-
KpaTHBIMM pa3BefeHUsIMU ToMoreHata ot 10° mo 10 u mHKyOupo-
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Tabnuuya 1. NpoTeKTUBHAaA aKTUBHOCTb MHraBupuHa® npu skcnepmmMeHTanbHOM neTanbHON rpUNMo3HoN NHEBMO-
HUK, BbI3BaHHOW BMpycoMm rpunna A/California/07/09 (HIN1)v, y 6enbix mbiwiei

IIpenapar o3a Bupyca, LDs, CIIXK, cyt CmepTHOCTD, % Wnnekc 3ammrel, %
Hnrasupun® 5 9,81+0,8* 55,0 38,9

1 12,9£1,0* 25,0 54,5
Apbumon® 5 8,710,9 75,0 12,5

1 10,8%0,7 45,0 21,7
Tamudmo® 5 11,7£0,6* 40,0 55,6

1 13,6%0,7* 15,0 72,7
KonTpons Bupyca 5 7,3%0,8 85,7 0,0

1 9,8%1,0 57,5 0,0

MpumeyaHue. 30ecb 1 B TabN. 2: ¥ — OTANYMS OT KOHTPOSA BUPYCa AOCTOBEPHbI Npu p<0,05.

Baju B TeueHue 48 4. [1o oKoHYaHUM CpoKa UHKYOAIMU YPOBEHb
PEenpOAYKIIMK BUPYCa OLIEHUBAIM 10 PeaKIIM1 reMarrIioTUHALN
(PT'A) ¢ 1% KypuHBIX 9pUTPOLIMTOB. 32 TUTP BUpYyCa MPUHUMATH
BEJIMUMHY, MPOTUBOIOJIOXHYIO IECITUUHOMY Jiorapudmy Hau-
0OJIbILIEr0 pa3BeleHUsT BUpPYyca, CIIOCOOHOTO BBI3BATh IMOJIOXH-
TEJbHYIO PeaKklMI0 TeMarrjiioTUHALMU, W BbIpaxalau B Jora-
pudmax 50% skcriepuMeHTaIbHON MHMEKIIMOHHOM 03Bl BUPYyCa
(Ig ONI5).

Tucronormyeckmii anamus. JIérkue dukcupoBamu 10% dop-
MaJIMHOM Ha ¢ocdaTHOM Oydepe, NeruapaTupoBaiu B 3TaHOJE
Hapacralolleil KOHIICHTpAlMK, 3aIMBaIn B MapaduH U rOTOBUIN
13 MOJTYYEHHBIX OJIOKOB Cpe3bl TONIMHOK 4 MKM. Cpe3bl OKpaliu-
BaJIM TeMAaTOKCUJIMH-203MHOM U 3aKJto4aiiu B 6aib3am. [lorydyeH-
HBbIE TIperapaTthbl UCCISIOBAIM MO/ CBETOBBIM MUKPOCKOITOM Leica
DM1000. KonruecTBeHHYO OLIEHKY JeTeHepaTUBHBIX ITPOLIECCOB
B TKaHU JIETKUX TIPOBOJWIIN TPU MTOMOLIY MOJCUYETA KJIETOK, HaX0-
JSIIIUXCST HA Pa3HBIX CTAAMSX BUPYCUHIYLIMPOBAHHOTO MATOJIOT Y -
yeckoro rnpotecca. Cpeau K1eTok OpOHXUATbHOTO SMUTENUS TIOA-
CUYUTBIBAJI YMCIIO MOP(OJOTUIECKN MHTAKTHBIX KJIETOK, KJIETOK
Ha paHHUX CTAAMSIX BUPYCHOTO MOpakeHUs: (303MHOGUIbHBIE U
0azo(uIbHbIE BKIIOYEHMS] B LIMTOILIA3Me), Ha MO3IHUX CTAaUsIX
NEeCTPYKINU (KapuopeKCUC, WHTCHCUBHASI TPAHYJISLIMS LIUTO-
IJ1a3Mbl) M KJIETOK, OTTOPTHYBIIUXCSI OT 0a3aJibHOM MeMOpaHBbI.
DTU nokaszaTey BblpaXajlu B IMPOLIEHTaX OT OOLIETo Yyucia Mmoj-
CYMTAHHBIX KJIETOK. B KaxJ10ii rpyrine orpITa mpocMaTpUBaIN 110
10 mosteii 3peHust, Kaxka0e n3 KOTOPBIX BKJIIOYAJIO CPe3 XOTs Obl O/1-
HOro OpoHXa LIeJTUKOM.

Cratuctiyeckas 00padoTka aaHabix. CTaTUCTUYECKYO 00pa-
0OTKYy pe3yJbTaToB (Pacy€T CpeqHUX 3HAYEHUM M CTaHIAPTHBIX

OTKJIOHEHMIT) TMPOBOAMIU TPU MOMOUIM Tporpammbl Microsoft
Excel. JlocToBepHOCTb OTJIMUMIT OLIEHUBAIU 1O Kputepuio CThIO-
neHTa. JloCTOBEPHBIMU CYMTAIM PA3IMYMSI MEXIY IPYNIaMu, eClu
rmapameTp «p» He nipebitiai 0,05.

Pe3yabTaThl 1 00CyXKIeHHE

IIporekTuBHas akTuBHOCTL MHrasupuna® B onbi-
Tax HA XUBOTHbIX. B Xo/ie ombITa Mo omnpeaesieHuto
NPOTEKTUBHOM akTUBHOCTM WMHraBupnHa® na xu-
BOTHBIX He€ OBbLJIO OTMEUYEeHO HecreluupuiecKoi
CMEpPTHOCTH B KOHTPOJIBHOM TPYIIIe MHTAKTHBIX K-
BOTHBIX.

Knunuueckue npusHaku 3a00jieBaHUsI ObLIU TH -
MUYHBIMU U1 TPUINNO3HOK MHMeKunu. OHU BKIIIO-
Yyaju: 3aTPyAHEHHOE IbIXaHHWe, aTaKCUIO, TPEMOpP, a
Tak>Ke CHUXXeHHUE MoTpedeHus KopMa U Boibl. JlaH-
HBbIE IO JUHAMUKE CMEPTHOCTU XXMBOTHBIX B KOH-
TPOJBHBIX M OIBITHBIX TPYIIax CyYMMHpPOBaHHI B
Tabj. 1 1 Ha puc. 1.

ITonyyeHHbIE JaHHBIE TTOKA3aJIU, YTO alalTUPO-
BaHHBIN K XMBOTHBIM BUPYC TpUIIIa BbI3bIBAI Jie-
TaJIbHYI0 MTHEBMOHUIO, MPUBOISAIILYIO K THOean 58-
86% >KUBOTHBIX B 3aBUCMMOCTH OT UHGULIMPYIOILIEH
n036l. MaraBupun®, nmpuMeHeHHBIH 10 JieyeGHOM
cxeMe, Kak M TIpernapar cpaB-
nHenuns Tamudpmo®, okazanm
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JIOCTOBEPHOE IMPOTEKTUBHOE
nencTBre. DTO AelICTBUE BbI-

—¢-Wnrasupny paxanochb B 3HAUYUTEJIbLHOM
CHMKEHUM CcIlenupuiecKoit
=B=ApGupon CMEPTHOCTU 2KMBOTHBIX B

IpyIiIiax oOIlbiTa, a TaKX€E B

——Tanmuchnio JOCTOBEPHOM  YBCJIMYECHUU

CpeIHEU MPOMOJIKUTEBHOC-

Aona BEHUHBWNY ¥HBOTHLIX, T

=¥=KoHTpone
BUpyca

TH XU3HU TI0 CPAaBHEHUIO C
KOHTPOJIbHBIMU  KMBOTHbI-
MU, HE TMOJydaBIIUMU Mpe-
napatoB. ITokazaTenau 3aiim-

Cpok nocne 3apakeHua, cyT.

1 2 3 4 5 6 7 8 9 10 1" 12

THI COCTABMJIA BETMYMHBI [0
75% CHUXEHUSI CMEPTHOCTH

Puc. 1. MpoTeKkTMBHasA akTUBHOCTL MHraBnpnHa® npm skcnepumeHTanbHom ne-

TanbHOW TPUMMNO3HOA MNHEBMOHMU, BbI3BaHHOMN

A/California/07/09 (HIN1)v, y 6enbix mbiweir. MpuBeaeHbl AaHHbIE M0 CyMMe

AByx o3 Bupyca — 1u 5 LDs,.

26

u 10 3,1 cyToK YBEJIUYEHMUS
MPOJOKUTETLHOCTU KU3HU
B 3aBUCHMOCTH OT JO3bI BU-
pyca. ITo nmponoxuTeabHOC-
TH XU3HU KUBOTHBIX HE OBI-

BUMPYCOM rpwunna
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Tabnuuya 2. HdeKUNOHHasi akTUBHOCTb BUPYCa FpUMMa B TKaHU NErkmx GenbiX Mbillen B yUI0BUSIX NMPUMeHeHUs!

XumMuonpenapaTos

IIpenapar Wudexuuonnsiii Tutp Bupyca (logoEIDs,/20 mr Tkanm) npu no3e Bupyca (LDsg)
5 LDs 1 LDs

WuraBupun® 4,4010,17* 3,80%0,23*

Tamudmo® 3,50+0,14%* 3,00+0,14*

Apbunon® 4,70£0,23* 4,40£0,17*

KonTpons Bupyca 5,70%0,16 5,35%0,16

JIO OTMEUYEHO JOCTOBEPHOU pa3HUIIbI MEXY IpyTIa-
mu Murasupuna® u Tamudmo®. IMponomkuresns-
HOCTb KM3HM XUBOTHBIX, MoyyyaBlInx Apounon®,
JIOCTOBEPHO HE OTJIMYaAIach OT MPOAOJKUTEbHOCTH
>KM3HU B rpyMIle 1mianeoo.

ITonyyeHHble pe3yabTaThl ObLIM IMOATBEPKIEHBI
MpU aHaJIU3€ JUHAMUKU BECOBBIX TOKazaTesen Xu-
BOTHBIX B XOJI€¢ Pa3BUTUSI TPUITIIO3HOU MHMEKINU B
ycoBuax npumeHeHus Wurasupuna®. B wenowm,
JIaHHbIE T10 IMHAMUKE BECA COOTBETCTBOBAIU PE3YJib-
TataM, MOJYYEHHBbIM MPU aHaIM3€ CMEPTHOCTMU KU-
BOTHBIX. Tak, MH(UIIMPOBAHUE [TATOT€HHBIM BUPYCOM
TpUIIa MPUBOAWIO K CHWXEHUIO MOTPeOIeHUs KU~
BOTHBIMM KOPMa, UTO BbI3bIBAJIO PE3KOE CHUXKEHUE BE-
ca. MuHMMaIbHBIX 3HAUEHUI Macca Tejla XKMBOTHBIX
JlocTuraia Ha 9 CyTKu Iocje 3apakeHUsl U COCTaBJIslia
K 9TOMY CpPOKy 67—69% ot mcxomHoii Maccel. [1pu
npuMeHenun Mnrasupuna® ormeuanach 10303aBUCH-
Masi HOpMaIu3alysl BECOBBIX MOKA3ATEJIEN y MBIIICH.
TTosyyaBive ripenapaT XKMBOTHbBIE TEPSIM BEC MEl-
JICHHEE 1 B 3HAUUTEJIbHO MEHbIIIEH CTENEHU 110 CpaB-
HEHMIO C KOHTPOJIbHOI TpyImnoii. AKTUBHOCTh M Hra-
pupuHa® TpeBocxomMIa TP 3TOM AKTMBHOCTD
Ap6un01a® 1 6pUIa CTATUCTUYECKU UIEHTUYHA aKTUB-
HOCTH Tpernapara cpaBHeHus — TamMudumo®.

Bimsanue Murasupuna® Ha penpoayKuuio BUpycoB
TPUIIA B OpraHu3Me XKUBOTHbIX. Ha cienytoniem sta-
e UcciaeaoBaHus ObLIO U3yuyeHo BiausHue MHraBu-
puHa® Ha penIMKaTUBHYIO aKTMBHOCTH BHUPYCOB
rpUIINA B TKAHU JIETKUX UH(OULIMPOBAHHbBIX XXUBOT-
HbIX. C 3TOM 1LIeJIbIo 13 JIETKUX KUBOTHBIX Ha 3 CYTKU
rnocjie 3apaxkeHusi ObLIM MPUTOTOBJIEHBI TOMOT€HA-
Thl, B KOTOPBIX 3aT€M OIpeAesiiu UHDEKIUMOHHBIN
TUTpP BUpYyca B KyJbType KieTok MDCK.

JaHnHble 00 ypoBHE pPEIUIMKALMU MOJIEIbHOIO
BUpYyca I'pUIlla B OpraHu3Me XXUBOTHBIX MPUBEIECHBI
B Ta0II. 2.

Kaxk cnenyeTt U3 npeacTaBieHHbIX JaHHBIX, MO-
JIeJIbHBIA BUPYC pa3MHOXaJCS B JIETOYHOM TKaHU
MbIlIei 10 TuTpoB 5,4—5,7 log,,EIDs,/20 Mr TKaHu B
3aBUCHUMOCTU OT MCIIOJb30BaHHOI MH(pULMpPYIOLIEH
no3bl. Kak MHrasupun®, tak u npenapaTsbl cpaBHe-
HUS JOCTOBEPHO CHMWXaIu WH(MEKUMUOHHBIE TUTPHI
BUpYyCa B TKAHU JIETKUX.

Biusnue Unrasupuna® na mopdorenes skcnepu-
MEHTAJIbHOI JIeTAIbHOI IpUNmo3Hoii nHgekuun y oe-
JpIx Mbimei. Ha cienyromem aTtarne ucciaenoBaHUR
ObUIM M3Y4YEHbI 0COOEHHOCTU MOP(OreHe3a rpUIIio3-
HOM MHMEKIIMU B OpraHU3ME XXMBOTHBIX B YCJIOBUSIX
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npumeHeHnss WHrasupuna®. Kak ObLI0 MoKa3aHO
MpU THUCTOJOTMYECKOM MCCIEAOBAHUM, JETKUE WMH-
TaKTHBIX XXUBOTHBIX HE MMEJU MaKpPOCKOMUYECKUX
MPpU3HAKOB BocnajeHus. KpymHble OpoHXU ObLIM
BBICTJIAaHBI OJHOCJIOMHBIM JIMUTEIUEM, KJIETKU €ro
BBIIJISIAEAM MHTAKTHBIMM — B HUX HE OTMEYaoCh
MPU3HAKOB BaKyoJIM3allMK1, KOHASHCAUM WK (par-
MEHTaLIUU SIAEP, a TAKXKE BHYTPUSACPHBIX WU LIUTO-
MJa3MaTUYecKuX BKJIoUeHUi. B mpocBeTax 6poHXOB
HE OTMEUaJIOCh 9KCCyIaTa U KJIETOYHOTO IEeTPUTa, Xa-
PaKTEepHbBIX ISl JECTPYKTUBHBIX MPOLIECCOB B TKAHMU.
PecniupaTtopHble OTHEAbl BHIMISACAN BO3AYIIHBIMU,
aJTbBEOJIIPHBbIE CTEHKU HE ObLIMA YTOJIIEHBI, U3 KJle-
TOK MH(pUIbTpaTa B JErOYHON MapeHXWMe OoTMeya-
JIUCh OTAEJbHbIC ajibBeossipHble Makpodaru. [lpu-
3HAKOB CEPO3HOT0 MJIM reMOpparuyeckoro aKccyaarta
B JIbBEOJISIPHBIX MOJOCTSIX HE 0OHAPYKUBATOCh.

VY 3apak€HHBIX XKUBOTHBIX, HE MOJyYyaBIIUX JIe-
yeHus, Mopdosiornyeckue M3MEHEHUs JIETOYHOM
TKaHU Ha 3 cyT nocjie UHPUIIMPOBaHUS XapaKTepu-
30BaJIUCh MOPaKEHUSIMU B BUIIE CKOIUICHUN HEUT-
poduIoB U KJIETOYHOTO JeTpuTa B IPOCBETax
KPYMHBIX OPOHXOB, BUpyccHelMGbUIECKUM Mopa-
KEHHMEM KJIETOK OPOHXMAaJbHOIO dMUTENUs ¢ hop-
MUPOBaHMEM B HUX BUPYCHBIX BKIIOUEHUH U OT-
TOpXXEHUEM TMOPaXEHHBIX KJIETOK B IPOCBET
OpoHXa, MHTEHCHBHOTO CEPO3HOI'0 WMHTEPCTULIM-
aJlbHOTO OTeKa, 04aroB reMopparuyeckoro oTeka,
HEHTpOoDUJIbHOW MHOPUIBTPALIMM U pacnajga Kie-
TOK B PECHMPATOPHBIX OTAEaX, pacIIMPEHUEM CO-
CYIIOB M crniaieHueM anbBeo (puc. 2, a). [lepeuunc-
JICHHbIC SIBJICHUS TUIIMYHBI AJI1 WHTEHCHUBHO
npoTeKarolleii BUPYCHOI MHEBMOHMU, W CTEMNEHb
UX BBIPAXKEHHOCTU MOXKET CIYKUTh KPUTEPUEM ISt
OLIEHKM TSIKECTH Ipoliecca.

IMpu ucnonssosanuu MuraBupuna® ocHosHOE
OTJIMYME OT TPYIINbI XKUBOTHBIX, HE MOJYYaBIINX Jie-
YEHMSI, 3aKJII0Yaioch B pe3KOM OrpaHUYEHUM TIpH-
3HAKOB BMPYCCIELMMUUYECKOTO MOPakKeHUsT TKaHU
JIETKUX B OCTPOM CTaAWW TPUIINO3HON MHEBMOHUU.
Tak, Ha 3-U cyTKM nocsie MHGUIMPOBAHUS KIETKU
OPOHXMAJILHOTO SMUTENMS BBITJISIACIN COXPAaHHBIMU
(puc. 2, b), B oTIMUME OT pa3pylLICHHBIX KJIETOK C
MHOTOUYMCJIEHHBIMIA BUPYCHBIMM BKJIIOYEHUSIMU Y
KOHTPOJIbHBIX KUBOTHBIX. TKaHb JETKUX KUBOTHBIX,
MOJyYaBIIMX Tperapar, XapakTepu3oBajach MEHb-
el CTeNEeHbIO MOpaxkKeHMsT KJIETOK KakK IPOBOJS-
IIMX, TaK U PECIUPATOPHBbIX oTAeS0oB. CaMu oyaru
BOCMAJICHUsI 3aHUMAaJIM MEHBIIYIO 10 CPaBHEHUIO C

27



Puc. 2. O4ary ocTpon rpunno3Hon NMHEBMOHUU B NErKUX MbIWM Ha 3-1 CYyTKU Nnocsie MHPULUPOBAHUSA BUPYCOM
rpunna A/California/07/09 (HIN1)v.

a — 6e3 nNpuMeHeHWs NpenapaTos: AeCTPYKLUMS KIETOK DPOHXMANbHOMO MUTENNS U MHTEHCUBHBIN KIIETOHYHbBIN MHDUbTPAT
B MpoCBeTe OpOHXa, NepUBaCKYISPHOM U NEPUOPOHXMANbHOM NPOCTPAHCTBE; b — B yCJIOBUSAX NeHebHOro npumMeHeHus MH-
raBvprHa®: MHTaKTHbIE KNETKM SMUTENNS, YMEPEHHbI MHMUIbTPAT Y YMEPEHHbI reMopparvyeckmin OTek B peCnimpaTopHbIx
oTAenax; ¢ — Ha oHe nevebHOro npumeHeHrs Apbuaona®: 6oNbWMHCTBO KNETOK SMUTENNA UHTAKTHbI, MHTEHCUBHBIN UH-
unbTPaT B NpocBeTe BpoHXa 1 NepmBackynspHas Kneto4Has MHbUnbTpaums. MepnbpoHxmansHas MHUNbTPaLMS 1 oTek
MeXasbBeosspHbIX Neperopodok; d — Ha doHe npumereHns TamMndmnio®. FemaTokCUnMH-303uH, X200.

Puc. 3. MeTannasus 6poHXManbHOro sNUTeNusi U pecnupaTopHble oTAes bl NErKoro Mbilum Ha 15-e cyTKU nocse UH-
¢duumpoBaHus supycom rpunna A/California/07 /09 (HINT)v.

a — 6e3 NprMeHeHNs NPEenapaToB: UHTEHCUBHBIN KNETOUYHbIA MHMUILTPAT B PECNMPATOPHbIX OTAENaX. NUTENNR KPYNHOro
BpoHxa runepnnasunposaH; b — B yCnoBusx nevebHoro npyMeHeHns MHraempuHa®: ymepeHHas runepnnasus GpoHxmanb-
HOIO 3MUTENNA W KNETOUHbBIN UHUALTPAT B PECMNMPATOPHBIX OTAENax; ¢ — B yC/I0BMAX fiedeOHOro npumeHexmns Apbraona®;

d — B ycnosusax npumeHermns Tamudnio®. FfemaTokcunmH-303uH, X200.

KOHTpoJIeM Tiowaab (puc. 2, b—d). AHanoTUYHbIE
3P dekTh HabMOmaNMMCh TIpU NpuMeHeHUn TamMud-
JII0 ¥ B MeHblIel cterneHn — Apounona®. B nocnen-
HeM cJIydae OYarv mopaxkeHus, CTeleHb IeCTPYKIINT
OPOHXMAILHOTO SMUTENNS W WHOWILTPALIUN JIETOU-
HO mapeHXUMBbI ObITA GoJiee BHIPaskeHBI TTO CpaBHE-
HUIO C COOTBETCTBYIOIIMMM ITOKA3aTeJIIMU B TPYITIIaxX
Tamudmo® u Uurasupuna®.

Y BBIKMBIINX KUBOTHBIX, HE TTOJYYaBIINX Jiede-
HU, K 15-M cyTKaM pa3BUTHS MHOEKIINN CEPO3HBII
BKCCyAaT 3aMellayicsl KJIETOYHBIM, COCTOSIILIUM U3
HelTpoduioB, TMMGOLIMTOB U Makpodaros. CTpyk-
Typa JIETOYHOI TKaHW TpeTeprieBaja KauyeCTBEHHbBIE
W3MEHEHMS TI0 CPaBHEHUIO C OCTPOI CTamueil WH-
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ek 1 TTo0 CpaBHEHMIO C TKAHBIO JIETKNX WHTAKT-
HBIX XXUBOTHEIX. [TopaskE€HHEBIN CITOI OpPOHXHATTBHOTO
SIUTETNST BOCCTAHABIMBAJICS, 00pa3ysl XapaKTepHbIE
CTPYKTYPHI THIEPILIa3MPOBAHHBIX KIIETOK. M30bI-
TOYHBIE TTpoNM(epaTUBHBIE W peIapaTUBHEIE TTPO-
IeCChl B TKAHW JIETKUX TTPUBOIVIN K OPOHXHUOJISIP-
HOW  MeTaria3u  ajibBEOJIIPHOTO  DITUTEIUS,
o0pasylolmero aaeHOMaTO3HbIE CTPYKTYPHI, OKpPY-
SKeHHBIE MAaCCUBHBIMU WHOWIbTpaTaMyu JTUMQOMI-
HO-MakpoarajibHBIX 3JIEMEHTOB, YTO TIPUBOAMIO K
KapHU(UKAIIAY OOIIMPHBIX OTACIOB JIETKNX. DITNATE-
JINIA KPYITHBIX OPOHXOB OB THUIIEPIJIa3MPOBaH.
ITpocBeTbI OPOHXOB OBIIM 3aITOJTHEHBI 9KCCYIaTOM,
COCTOSIIIMM W3 HEUTPOPUIOB, KPYTIOKIETOUHBIX
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Puc. 4. BocnanutenbHbii UHGUALTPAT B 6poHxax (a, b) n pecnupaTtopHbix oTaenax (¢, d) nérkoro mMbiluu Ha 3-1 cyT-
K1 nocne nHouumMpoBaHus Bupycom rpunna A /California/07,/09 (HIN1)v.

a, ¢ — 6e3 NpuMeHeHWs NpenapaToB: MHTEHCUBHBIA NOAMMOPMHOSAEPHbBIN MHDUILTPAT 1 YHaCTKM KNETOYHOrO pacnaza; b,
d — B ycnoBusix nprMeHeHnst MHrasmpunHa®: knetkm nHduUnbTpaTa NpeacTaBieHbl UCKIIOYUTENBHO KPYTOKIETOYHbIMM Sre-
MeHTamMu (nuMdoumMTamMm 1 Makpodaramm). FeMaToKCUAMH-3031H, X400.

9JIEMEHTOB U KJIETOUHOTO AeTpuTa. B mpocBeTax are-
JIEKTa3MPOBAHHBIX aJbBEOJ B PECTMPATOPHBIX OTIE-
Jlax oTMeyajach MOIIHAs KJIETOYHAsl BOCIAIUTEb-
Hasl peakivsi U OOJIbIIOe KOJIMYECTBO KIJIETOUHOTO
nerpura (puc. 3, a).

IMpu ucnosnb3oBanuy MHrasupuHa® Ha nosgHux
CTanMsIX TaTOJOrMYeCcKOro Ipoilecca MpocaexuBa-
JIUCh T€ Xe TEHACHILIUU, YTO U Ha CTaANU OCTPOIA ITHEB-
MoHUK. OQYaru mopaxeHus JETKUX ObLIM 3HAUUTEITb-
HO OrpaHMYeHbBl B pa3Mepax II0 CPaBHEHUIO C
KOHTPOJbHBIMU KUBOTHBIMH, TIpU MOpPGOIOruyec-
KOM UCCJIeIOBAHMH BBISIB/ISLIACh yMEPEHHAs MeTaruia-
3Us1 AIUTEUS U KJIETOYHAast MHPMIbTpalys JErOUHO-
ro uHrepctunusa (puc. 3, b—d). UHGUIbTpaTUBHBIE
MPOLIECCHI OBLIN BbIPaKEHBI B TOPA3I0 MEHBIIIEH CTe-
MEeHU, YeM y KOHTPOJbHBIX KUBOTHBIX. MeKaibBeo-
JISIpHBIE TIEPETOPOIKU TTPU STOM OBLTH XOPOIIIO pa3iu-
YUMBbI, BO3AYXOHOCHBIE TIOJOCTHM BBIPAXEHBI U
conepKajiy MOBBIIIEHHOE KOJTUYECTBO aJIbBEOISIPHBIX
MakpocaroB. Bce mepeunciieHHbIe TTPU3HAKU PE3KO
OTJINYAJIM ITUX XKUBOTHBIX OT MBIIIEH U3 TPYIIHBI, HE
nojy4yaBiux JedyeHust. [Ipu cpaBHeHUM TepaneBTUYIe-
ckoro aeiicteusa Murasupuna® u Apounona® mexmy
co0oii ObUIO OTMEUYEHO 0oJiee BbhIPAXKEHHOE IMPOTEK-
tuBHOe aeiictBue Murasupuna® (puc. 3, b, ¢). [lpu
ucnosb3osanuu Murasupuna® u Tamudmo® ouaru
MMOCTIPUIIIIO3HON MHEBMOHUM, CTENIEHb MeTarljia3uu
SMUTENUS U MHGUIBTPALMU TKAaH! KJIETOYHBIMU 2J1e-
MEHTaMM ObUIM MeHee BbIpaKeHbI, YeM ITPU ITpUMeHe-
Huu Apounona®.

I[ToMyUMO OMMCAHHBIX KOJIUYECTBEHHBIX Pasiu-
YUl MEXIY KOHTPOJbHBIMU XKUBOTHBIMU WM TPYII-
noii, nosnyyasuieit Marasupun®, obparuana Ha cebd
BHUMaHME KadyeCTBEHHasl pa3HUIla B MOPGhOIOTUUN
0YaroB TPUMITO3HON MHEBMOHWM, B YACTHOCTH, Ha
MO3IHUX CTAAUSIX MHOEKIIUU. Y KOHTPOJIbHBIX XKU-
BOTHBIX BCJICICTBUE MHTEHCUBHBIX AECTPYKTUBHBIX
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IIPOLIECCOB B pecHUpPaTOPHBIX 30HAX JIETKOTo (op-
MUPOBAJIUCh OYaru KJIETOYHON WHGUIbBTPALIMU.
KiteTouHbIf KOMITOHEHT 3KccyaaTa ObLUI MpeacTaB-
JIEH TPEeuMYIIeCTBEHHO HeWTpoduaaMu B CTaauu
pacnaga (puc. 4, a, ¢). baaromaps poueccam OpoH-
XOJIETOYHOTO KJIMPeHca 3TU HEHTPODUIbI KOHIIEHT-
pupoBaarch B OpOHXax, 3aIOJHSS MX IMPOCBETHI
(puc. 4, a). B 10 xxe BpeMsI mpu nnpuMeHeHuun Mura-
BuprHA® HEHTPOPUIIBI IPAKTUUECKH OTCYTCTBOBA-
JIM B 30HaX BOCTAJeHMS, U KJIETKU dKccyaata Obuiu
MpeACTaBACHbBI B MOAAB/SIONIEM OOJBITMHCTBE MaK-
podaramu u numdonutamu (puc. 4, b, d). bpoHxu
He colepxad B IIPOCBETe AKCcyaaTa BooOIle, MO0
coepKaay UCKIIOUUTENIbHO KPYITHbIE MaKpodaru ¢
IPaHyJIMPOBAHHON LIUTOILIa3MoOl (puc. 4, b).
HaGniomaemble KaueCTBEHHbBIE PA3IMUUs MEXIY
KOHTPOJBHBIMU XUBOTHBIMU M >KWBOTHBIMM, TTOJIY-
YaBIIMMM XUMHUOIpenaparbl, ObLIM MOATBEPKACHBI
MpY KOJMYECTBEHHOM aHau3e KJIETOYHOI'O COCTaBa
OPOHXMAJIBHOTO SMUTENMS HA PaAaHHUX CTAaUSIX WH-
dekumu (3 cytku nocie uHguimposanus). Kierku,
COCTaBJISAIONINE€ BHYTPEHHIOI BBICTUIKY OPOHXOB,
ObLTM pasfesieHbl Ha YeThbIpe TPYMIbl HA OCHOBAaHUM
CTaIMM Pa3BUTHUS B HUX BUPyCCEIM(PUISCKIX Topa-
>xeHuit. [TepByio TpyIimy cocTaBuiIn Mopdoaornyec-
KM MHTAKTHBIE KJIETKM C HOPMAJIbHOM CTPYKTYpOM
SAIpa U TOMOT€HHOM LIUTOILIAa3MOM, NIPUKPEIUICHHbIE
K 0azanbHOoIi MeMOpaHe. KiieTku BTOpoit rpyIimnbl co-
JepXKaau B SIpe W IIUTOIUIa3Me 203UHOMUIbHBIE U
0a3o(duIbHbIE BKIIOUYEHUSI, COOTBETCTBYIOIINE CAlTy
HAKOIJIEHUSI BUPYCHBIX OEJIKOB 1 HYKJIEOIIPOTEUIOB,
COOTBETCTBEHHO. TpeThs rpymiia Oblia IpeacTaBieHa
KJIETKaMU C XOPOIIIO Pa3BUTHIMU BUPYCHBIMM BKJTIO-
YeHUSIMU Y TIPU3HAKaMU HAaYMHAIOIIIETocs aronTo3a
— TUNEPXPOMHBIM SAPOM, MHTEHCUBHO D303MHO-
(GMWILHON MM BaKyOJM3UPOBAHHOM LIUTOIUIA3MOU U
KapuopekcrucoM. YeTBepTyio TIpyImy COCTaBUIU
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Tabnuua 3. lencTBue XMMUONpenapaToB Ha KIeTOYHbIN COCTaB OPOHXMANbHOro ANUTENns B NErknx 6enbix MbilLen

B OCTPOI7I CTagnn FPMHHO3HOI;1 NMHeBMOHUUN

IIpenapar Wurakrabie kaetku  Havano mopaxenusi  Pa3surtblie BKIIOYeHUs! OrcyreTBYIOT
Wurasupua® 55,344,2%%,#,* 13,1£2,5% 23,744,9%* 7,942, 5%*,#,%
Tamudo® 70,014, 1#*:#:* 8,2+2,3# 17,9+5,8#:* 3,812 4%*,#,%
Ap6umon® 16,8+4,7#:## 13,9£3,2# 40,5+4,1#%-## 28,8%5,4%*,#,##
KontpoJb Bupyca 6,1+£2,8% 7,7£1,5% 26,4+8,0% 59,8+9,8#
WHTaKTHBIE XXUBOTHBIE 97,6+1,2 0,9+0,5 0,5+0,3 1,0£0,9

lpyumedaHune. * — OTINHUA OT FPYNNbI Ap6|/|p,ona® JoctoBepHbl Npy p<0,05; ** — oTnnyns oT rpynnsl Nnauedo gocToBep-
Hbl Npu p<0,05; # — OTNNYMA OT rPYNMbl MHTAKTHBIX XXMBOTHbIX 4OCTOBEPHBI Npy p<0,05; ## — oTAn4ms OT rpynnbl TaMmq)mo®

nocrosepHbl npu p<0,05.

MEPTBbIE KJIETKM, OTTOPTIIKECS OT Oa3aIbHOI MeMO-
paHBI B IPOCBET OPOHXA 1 TTOIBEPIIIIMECs paciany.

PesynbTaThl MOACUYETA MEPEUUCICHHBIX KIIETOK
Ha cpe3ax JIErOYHOI TKaHU MBIIIeH 13 KOHTPOJIbHBIX
U ONBITHBIX I'PYIIII CYMMUPOBAHEI B Ta0JI. 3.

Kak BUAHO M3 TIpeACTaBICHHBIX pPE3yJIbTAaTOB, B
Tpyrre He3apakEHHBIX >KMBOTHBIX IMPAKTUUECKU BCE
KJIETKI OpOHXMAILHOI'O AIUTEINS ObLIM MHTAKTHEL. He-
CKOJIBKO KJIETOK, HECYIIIMX TIPU3HAKK BUPYCHBIX BKITIO-
YEeHMI1, armonTo3a, Wi OTCYTCTBYIOIIUE B CJIOE, MOTYT
OBITb OTHECEHBbI Ha CUYET apTedaKToB MPU IIPUTOTOBIIC-
HUM TUCTOJIOTMYECKUX TIPerapaToB WM €CTeCTBEHHBIX
IPOLIECCOB OOHOBJICHMST KJIETOK BbICTUIKY OPOHXOB.

3apaxeHue TAaTOTeHHBIM BHPYCOM TpHIINaA
A/California/07/09 (H1N1)v nmpuBonuao K CHUXe-
HMIO IOJIM MHTAKTHBIX KJIETOK C 98 10 6% 1 ogHOBpe-
MEHHOMY TOBBIIICHUIO TOJM KJIETOK TPEX APYIHX
TPYMI, HECYIIMX MPU3HAKN BUPYCHOTO TOPAKEHUS
Ha TO# uiau uHO# ctaguu. I1pu 3TOM I0JIS1 MEPTBBIX
KJIETOK COCTaBWIa K 3 cyTkaMm 3kcrepuMmeHTta 60%,
T.€. 60J1e€ MOJIOBUHBI KJIETOK OPOHXUATIBLHOTO SMUTE-
JIMS Ha 9TOM CTaauM OTCYTCTBOBAJIO.

IMpumenenue MHrasupuHa® npuBoawIo K Bbl-
paxkeHHOI HOpMaJIM3allM1 KJIETOYHOTO COCTaBa BHY-
TpeHHEU BBICTUJIKM OpOHXOB. [{0JIsl KJIETOK C BUPYC-
HBIMU BKJIIOUCHUSIMM WM HECYIIUX NPU3HAKK
aroITo3a CHIXXajlach, OMHOBPEMEHHO OoJjiee YeM 10
55% mnoBbIlIaJIACh A0 MHTAKTHBIX KJIETOK. VMHra-
BUpUH®, IPUBOAMII K JOCTOBEPHOMY CHUXEHUIO J10-
JIA TIOPaXXKEHHBIX KJIETOK 10 CPABHEHUIO C KOHTPOJIb-
HOI IPYIIIOM >XMBOTHBIX 0e3 yieueHus. IIpu stom
apdext MnraBupuHa® cratMcTMYeCKM MPEBOCXO-
aui abdext Apounona® u He ormuacs ot ahdex-
ta Tamupmo®.

B mocnenHee BpeMsi MHOTME WCCIEAOBATEIU
MIPOSIBJISIIOT MHTepec K BUpycHoMy Oenky NP kak
MUILICHU [IJIS HAIIPaBJICHHOW NPOTUBOBUPYCHOM XU -
muotepanuu. Tak, B HegaBHeil pabore Wang et al.
(2009) npoaeMOHCTPpUPOBATIY B3aUMOJEUCTBUE Kle-
To4yHoro saepHoro 6eaka NF90 ¢ BUpycHbIM OeiKom
NP. IToka3zaHo, 4TO Ha paHHUX CTaAUSIX UH(PEKINHU B
aape nHGUUUPOBaHHBIX KiieToK NF90 B3auMopeii-
ctByeT ¢ NP 1 yrHeTaeT BUPYCHYIO IIPOAYKIINIO, Ha-
pylias cBsI3bIBaHUE MexXay Mosekyiamu NP B mipo-
lecce ero oJMroMepusanuu. pyrum IpuMepoM
BUPYC-KJETOYHOTO B3aMMOIEHCTBUS MOXET CIIy-
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KUTh KJIeTOuHBbI Oenok RBL2, KoTophlii yrHeTaer
peruiMkalimio Bupyca rpurnmna. MexaHu3m ero npoTu-
BOBHUPYCHOM aKTMBHOCTHU TAaK>Ke€ 3aKJIIOYAETCS B CBSI-
3bIBAaHUU C BUPYCHBIM OejikoM NP. D10 cBsI3biBaHUE
MPUBOAUT K HApYLIEHWIO B3aUMOACUCTBUS MEXIY
mosiekyjamu NP B xoze ero ouroMmepusalnuu, 4To, B
CBOIO OUY€pEe/b, BEIET K CHUXKEHHUIO YPOBHSI BUPYCHOM
perukanuu [S]. ITo HemaBHO MOJTYyYeHHBIM JaHHBIM
[6], MHraBupun® Ttaxxe 006JagaeT COCOOHOCTBIO
yrHeTaThb ouromepusaiio NP- 6ejika BUpyca rpuri-
na. Takasi akTUBHOCTb Tak>Ke MOXET BHOCUTb BKJIAJ
B TIPOTUBOBUPYCHBIE CBOMCTBA 3TOro Ipernapara.
Tem He MeHee, B 9KCIIepUMEHTaXx in Vitro ObLIY TTOJY-
YeHbl OTHOCUTEILHO BBICOKUE 3(P(PeKTUBHbIE KOH-
ueHTpauuy MHraBupuHa®, 4To roBopuT 0 HAIMYUK
JIOTIOJIHATEJIbHBIX MEXaHU3MOB aKTUBHOCTU, peaIU-
3yeMBbIX [N Vivo, HO HE B TOMOT€HHOW KJIIETOYHON
KYyJIbTYpE.

W3zBecTHO, uTO 1151 3(hPEeKTUBHON peruIMKaluu
BUPYC I'pUIITIA, TOMUMO COOCTBEHHO BUPYCHBIX KOM-
TMOHEHTOB, UCIIOJIb3YEeT METa0OJIMUYECKME U CUTHAJIb-
HBbIE IIyTU KJIETKM X03s1MHa [7]. B yacTHOCTH, ITOKa3a-
HO, YTO BUpPYC TpUIINa CHOCOOEH MCMOJb30BaTh AJIst
COOCTBEHHOI peruIMKalMu KOMIIOHEHTbl BOCTAIM-
TeJIbHOro curHajibHoro mytu NF-«B [8]. Takum odpa-
30M, Ha peIvIMKalMIO BUpyca IrpUIla, MOMUMO Ipe-
napaTtoB, HaIlpaBJAE€HHBIX HEMNOCPEJCTBEHHO Ha
BUpYCCITeM(PUUIECKYIO MULLIEHb, MOTYT BJIUSTH TAKXKe
COEIMHEHNS, YTHETAIOIIWE MTPOBUPYCHBIE WU aKTH-
BUPYIOILIME TPOTUBOBUPYCHBIE KJIETOUHBbIE MeTabo-
JINYECKUE MYTH.

Ha xon maTojiornueckoro rpoiecca Mnpu TpuIine
MOTYT TakX€ BJIMSATb COEIMHEHMsI, OKa3bIBaIOILINE
MPOTEKTUBHOE JEWCTBUE ITyTEM CHUXXEHUS YPOBHS
MPOBOCIAJIMTENBHBIX W MOBBILLIEHUSI — MPOTUBOBOC-
MaJIATEIbHBIX LIUTOKMHOB, YTO YMEHBILAET CTENEeHb
MopaxeHus TKaHW B oyarax BocrajieHusi CBOOOIHbIMU
paauKajiaMmu, TOKCUYECKOE IECTBUE BUPYCa U APYTUX
(akTOpOB MaToreHe3a TPUIIINO3HOM MHpeKuuu [9].
J171s1 TOJTHOTO TOHMMAaHMSI MEXaHU3Ma ITPOTUBOBUPYC-
Hoii akTuBHOCTU MHTraBrprHa® HEOOXOIMMBI 10TIOJ-
HUTEJIbHBIE NCCIIEIOBaHMSI.

CyMMUpY$ TOJYYeHHbIE Pe3yIbTaTbl, MOXHO TO-
BopuTb 06 MHraBupuHe® Kak o nepcrneKTUBHOM CpeJl-
CTBE Tepanuu IpUMNIo3HON MHMEKIIMK, B TOM 4YUCIe
BbI3BAHHON MaHAEMWYECKMMU LLITAMMaMU BUpYca.
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