
@ffiffi ffii+i-ii.@

eneKTpoH n ul fi ne pnonuqec xuit
peqeH3hpyeuulfi
HayqHbrfi xypHafl

((SCl-ARTICLE.RUD

htto: |-qrticle,ru

NeJ OQ-(Mapr) 2922

@ Snexrpoxuurfi nepuogilqecxuil uayuHurfi xypnan (SCI-ARTICLE. RU ), 2022



Ns103 luapr)2022

CoAEPXAH14E
PeAxonnenAf,............ ......................3

)KU rAH O BA TAT bfl H A Bn KTOP O BH A. OUEH KA P E3vn brAT 14 B H OCT 14

flEfl T EII b H OCT t4 O E PAEAT bt BAIO tqE tA n po ut sl tu Il E H H o cT 14 B 14T E E C KO 14

oEIIACT]4 ...................10

CAA Kfl H E T N H E APTAKOB H A. RY NUTYPON OTT q EC KI4 14 AC N EKT I43YLI EH 14F

TBOPr{ECTBAA.PEM[43oBABAPMflHCKOI4AyA[4TOPnn............ ........15

TEMBAYEVA DAYANA, BhEbl mSMn14HrA r ilx XAPAKTEP]4CT14K14 ...................22

MUPOHOBA EITEHA BIIMUMUPOBHA. 14nnOTEPAnrfl KAK METOA
PEAEUnilTAUl4t4 ......31

AEynbxAHoBA MnnEHA CAMUPOBHA. eBOnlOUHg TOnnilBHO-
SHEprETrqECKOt4 npOMbttunEHHOCTl4 KATAPA B nEPUOA KATAPCKOTO

AIflIOMATI,IqECKOTO KP[4314CA........... '.................39

HA4bKUH TnMOOEn AMUTqnEBUL\. ViCTOPl,rfl MOP AOBUVI nOCTCOBETCKOTO
nEpl4oEA B COBPEMEHHO14 PErnOHAIlbHOtl l4CTOPl,lOrPAOt4l4 .....53

HM'KUH TnMOOEW AMWTPUEBU|I. @EHOMEH HEOfl3blt{ECTBA B

KOHOECCT4oHAIIbHOM nPOCTPAHCTBE nOCTCOBETCKO14 POCC1414................57

xAn u M o B Ac K A p 3y a A p o B u Lt. MEtrUKO - E 14 oJl O rr q EC K V1E vl I KOfl O r!4 q EC Kt4 E

npo6nEMbr coxPAHEHl4ff 3EOPOBbfl ............. .....62

MACKAEBA BEqA AnEKCAHA?OBHA. METOEbI 14 OOPMbI 
'l3yt{EHHfl 

XAHPA
CKA3K14 HAyPOKEPOEHOH(MOPAOBCKOI4)rll4TEPATvPbl........ ........66

H E'| A EB AN EKCEN B fl q ECN ABO B U q. B TA TPAB I4TAqI4O H H O.BOII H OB bIX
KAHAITOB HEsECHbIX TEn C 3EMIlt4 nO MATEPI4AflAM HAE5IoAEHIAI,
BbtnoJIHEHHblX H.A. KO3blPEBblM .......7'.1

ocrPoBcKAfl rAfiuHA UBAHOBHA. Bt43vArll43Aqt4fl cTPvKTvPbl
xyEoxEcT B EH H OrO 05 pA3A My3 bl KAn bH brx n Po h3 B EIEH 14 14 HA 3AHfl T 14fl X
B AETCKOM CAAy .....................77

AB I LOV P U LAT M ELI SOV ICH, NATO TE H ET14 q EC K14 E M EXAH h 3 M bI
BO3H14KHOBEHttfl KOPOHAB14PyCHO14 14HOEKql,lrtt, gUl3eAHHOt4 COVID-19..87



KO PO HAB t4 PyC H O lrt 14 H O E KU 14 E H, B bl 3 BAH H O t4 C OVI D -1 I

Ne103 (rvra prl, 2022

MEIULIVIHA

NATO TE H ET14 t{ E9 KH E M EXAH Id3 M bI BO3 H 14 KF O B E H MN

Abilov Pulat Melisovich
accncreHT

Tauxesrcran Me4nqhHcKae Axagerurn
npenoAaBaTenb

Irlpucxynoe 6.Y., doxmop ueduquncKux HayK, npo$eccop, saeedyrcquu xa$edpou
Hopuantnoil u namonoeuqecKo(t Susuonoeuu TMA: 6o6oeea 3.H., xandudam

6uonoeurtecKux HayK,, doqeum xaSedput Hopmananoil u namonoeuqecxoit
$usuonoeuu TMA

Knloqeearc cnoea: naHgeMhe; ocrpsrrl pecnuparopxuril Amcrpecc-cl4HApoM, COVID-19;
SARS CoV-2

Keywords.'pandemic; acute respiratory distress syndrome, COVID-19; SARS CoY-2

Auuomaq,ur.'[-lax4erurn KopoHaBilpycHofi 6onesxm (COVID)-19 Bbl3Bana 6utcrpym
peaKqilo HayqHbtx KpyroB ra coo6qecrBo AnF BbrFcHeHile naroreHe3a rnxefloro ocrporo
pecnmparopHoro chHApoMa KopoHaBrpyca (SARS-CoV)-2, utHgyLlt4poBaHHoe
noBpe4qeHileM nerKilx, ra paspa6orarb eQSexrNauure repaneBThqecKhe cpegcrBa.
Knrunqecxre AaHHbre yKa3brBarcT, qro rexenas Sopua COVID-19 qau-le Bcero
nposBnflerce KaK ocrpoe aa6oneaaHNe, Bbr3BaHHoe arpycHoil nHes[/oHuelz
pecnilparopnulil At4crpecc-ct4HApoM (OPEC), KJ'n4Hl4qecKoe cocroflHne, MexaHilcrt4l{ecKr
ny'.{uJe Bcero noHilMaeMoe Ha $oHe nHeBMoHr4r4, Bbr3BaHHofi erapycorr,r rphnna A. [ogo6Ho
rphnny, noxunoil Bospacr cran Begyulr,rrvr $axropoM pt4cKa pa3BilTme rnxenotZ $optvtst
COVID-19. B sron,t o6aope Mbr nonbrranilcb coegilHrlTb reKyulee noHt4MaHhe Llt4Kna

pennrKallilra SARS-CoV-2 il peaKqiltt xo3nlla x xnrxNqecroil KaprilHe COVID-19,
3ahMcrByn KoHqenqr4il tts tAH1yt1 poBaHHbrx Br4pycoM rpilnna A naroreueea OP,[C tt
o6cyxgexrae roro, KaK orh n1ev Bnnntor Ha Haue pa3Br4Baouleecs noHilMaHre OPEC,
Bbr3BaHHbril COVID-19.

Abstract: The coronavirus disease (COVID)-19 pandemic has elicited a swift response by
the scientific community to elucidate the pathogenesis of severe acute respiratory
syndrome coronavirus (SARS-CoV)-2-|nduced lung injury and develop effective
therapeutics. Clinical data indicate that severe COVID-19 most commonly manifests as
viral pneumonia-induced acute respiratory distress syndrome (ARDS), a clinical entity
mechanistically understood best in the context of influenza A virus-induced pneumonia.
Similar to influenza, advanced age has emerged as the leading host risk factor for
developing severe COVID-19. ln this review we connect the current understanding of the
SARS-CoV-2 replication cycle and host response to the clinical presentation of COVID-19,
borrowing concepts from influenza A virus-induced ARDS pathogenesis and discussing
how these ideas inform our evolving understanding of COVID-19-induced ARDS.
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YEK 61 6.98:578.834-02-036-092

Arryansxocrb. PacnpocrpaHeHhe HoBoro KopoHaBnpyca (rnxenuril ocrpurfr
pecnilparopHuril ct4HApoM KopoHaBilpyc 2, NnnSARS-CoV-2) 6pocnn Bbt3oB
Bo3MoxHocrnM cr4creM 3ApaBooxpaHeHufl KaK norrr4TL{ecKafl yrpo3a AnH Bcero ruupa. [8]
llo cocroRHt4p Ha ur.ns 2020 roga KopoHaBrpycHan 6onesxu (COVID)-I9naHgerrarn
npilBena x 6onee L{eM 12 MhnniloHaM cnyqaeB ga6oneeaHr4R u 6onee 550 000
noATBepx(AeHHbrx cuepreil, xors peannsa1t A Mep coqr4anbHoro AlacraHllr4poBaltte tA

HoueHile MacoK cMrrrqhnhpacnpocrpaHeHre Bilpyca Bo MHorilx qacrex urpa.[10]

l-fens laccnegoBaHuA. ButReNru coBpeMeHHbre naroreHerhqecKne MexaHhgMbt
Bo3Hr4KHoBeHiln KopoHaBhpycHofr uxQerquil, Bbr3BaHHorZ SARS CoV -2.

Ten,t He MeHee, ero BbrcoKafl npoxoAr4Mocrb npe,qBelqaer AanbHeilw,ae BoflHbr 3apaxeHrn,
vro rpe6yer AanbHeiriwnxycunnfi no nonHoMy BbrncHeHho eronaroreHe3a h onpegenilTb
npeAnonaraeMbre repaneBTrqecKne MhrueHr. CrueprHocrb or SARS-CoV-2 sapaxeHne
nporcxogr4T B ocHoBHoM nyreM pa3Bhn1fl erpycuofi nHeBMoH14rr, aurssaHuofr
ocrpbrMpecnuparopHsrfr gncrpecc- cr4Hgporu (OP[C), xnrHnqecKoe cocroqHhe, nyL{uJe
Bcero noHilMaeMoe B KoHreKcre rHSexqnr Bnpyca rphnna A (rpmnna).[2, 5] B ro eperr,tr
KaK ToqHbre MexaHil3Mbr, c noMou.lbro Koropbrx SARS-CoV-2 Bbr3brBaer ocrpurrZ
pecnilparopuuril Ar4crpecc-o4H4poM (OPEC) r KaK onpe4eneHuure Saxropbt xo3qhHa
noBbu.Ilaor pr4cK pa3Bhr4fl Tnxefloro ea6oneBaHmfl ocraercn HeflcHbrM, ogrH $axrop cran
AoMrlHr4pylorIl4M npe,qhKTopoM Texecrr ga6oneBaHiln u pttcta cMeprHocrra Bo BpeMF
naHgeMhil orMeL{eHbr noKa3arenh neraflbHocrn 15-20% cpegil naLlheHToB craplue B0 ner
no cpaBHeHulo c < 1o/o y naLUeHToB Monoxe 50 ner. B sroru o6sope Mbr paccMarphBaeM
Knr H nqecKn 3Haq h Mbre MexaH neuur naroQ u3nonontu O PEC, 14 HAyr.p4poBaH Horo rpr n noM,
o6cygrru ilx 3HaqeHNe Ans COVID-19.

B naroQrsvonorvtA m KaK oHr4 KoHTpacrrpylor c KflilHr4qecK[Mt4 AaHHbtMt4, xapaKTepHbtMt4

ann COVID-19, u Lr3yqeHhe xapaKTepHbrx npoLleccoe 6ronorhqecKoro crapeHrff, Koropbte
Moryr nexarb B ocHoBe Bo3pacrHofr npegpacnofloxeHHocn4 K TflxenoMy COVID-19.

l-.[rxn pennutaqvn Bilpyca r KflLrHr4qecKafl Kapnrxa SARS-CoV-2 - oAHoqeno.ieqHuril
PHK-anpyc c nonoxilTenuuoil o6onoqrorZ - nphHa4nexhr K poAy 6eraxopoHaBhpycoB.
OH rueer 79o/o o6upil nocnegoBarenbHocrr PHK c naroreHoM, Bbr3BaBUhM enhAeMLto
arrnh,{Hofi nHeBMoHr4r4 2003-2004 rr., SARS-CoV.[6] Crpyxrypuo o6a Brpyca co4epxar
u:rn (S)- 6enor Ha ux o6onoqre, xoropurrl nocne ero $epvreHrarnsHoil aKTnBa\tAtA qepe3
nporea3bt xo3nilHa h nocneAylou{ee cBe3brBaHile c qenoBeqecKrM peLlenropolr ACE2
onocpeAyer cnilfiHt4e BhpycoB t4 oHfloqt4roa [7]

Oraaaauucu BHyrpr4 KflerKh, eupyoruril reHoM rpaxcxpra6mpyerce eNpyoroil PHK-
saemcrruofi PHK nonnMepa3br, a 3areM TpaHcnilpyercn pn6ocouauu xo3flilHa Anfl
chHTesa BilpycHbrx 6enxoa. B ganuHerZ[ueM 3penbre BilpnoHbr co6rparcTcr B ur4Tonna3Me,
rge oHLr roroBercn K eK3orl4rosy[1]. SARS-CoV o6nagaer rponta3MoM K pecHrrqarbtM
ent/TenranbHbrM KflerKaM AbrxarenbHurx nyrefr h nHeBMoqrrau ll Tilna, vro o6ycnoBfleHo
ero 3aBtachMocrbro KaK or peqenropa ACE2 L{eroBeKa, TaK r,r or xo3sr/Ha naeru6paxuoft
cepnHoaoil nporea3H TMPRSS2 Ene pacu-lenneHilR S-6enxa il nocne4yror.r-leil acthlaqt/1n
t4l
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Xors SARS-CoV-2 pa3genser eror MexaHu3M Tponnsua n AHBastAt , oH TaKxe npho6pen
Syputr cailr pacqenfleHhrr, xoropuril no3Bonner no4Bepraru cnrrurfi floMeH S-6enxa
aosgeilcreillo Be34ecyqr,rx $yprHoaurx nporeas [3]

3rn QypuHoBbre nporea3br o6uapyxeHbr Ha ueu6pauax MHoxecrBa KneroK no BceMy
Teny, Koropbre rapKe eKcnpeccilpyor ACE2, eKflloqas oHAorenilaflbHbre KnerKh cocyAoB.

[10] Sror pacurupeHuurfi Tponr3M B KoHeqHoM r4rore npilBo4r4r r noeuruJeHHoil
nH$erqnoHHocn4, a raKxe K HoBbrM Knr4HltqecKhM nocneAcrBt4nM no cpaBHeHhp c SARS-
CoV-nxSeKqile.

Texyulne Mogen14 TpaHcMr,rccr4BHocrr4 SARS-CoV-2 ycraHoehaN cpeAHuil uat<y6aquouHuril
nepilog 5 Axefr, npu oroM Br4pycHan Harpy3Ka Aocruraer MaKcuMyMa Ao noflBneHhn
crMnroMoB 14 MoHoroHHo cHilxaercr. BrpycHan Harpy3Ka BbrrrBfiflercn Ha Ma3Kax N3

HocornorKn/porornorKil B TeqeHne MmHilManbHoro nepnoAa BpeMeHh B gHeil Lr B cpeAHeM
20 RHeil c MoMeHTa nonBneHile cilMnroMoB, corflacHo nocnegHnu coo6rqeHunna [6]

Xors uarcilManbHan npoAonxureflbHocrb BbrAeneHiln Br4pyca ocraerce HeflcHoil, oHa,
BepoflTHo, yMeHbluaercs K 40 AHro a 6onuu:rHcrBe cnyqaee. CyulecrByer 3HaqrrenbHafl
aapraa6enuHocrb cilMnroMoa, coo6r4aeMbrx Bo BpeMn pauHeil chMnroMarn.{ecxofi Qassr
rHSexqNu, Hav.nHaA or nerKilx KoHcl4Tyr.l4oHanbHbrx chMnroMoB, TaKnx KaK ailxopagKa,
yroMnfleMocru, cyxoft KauJenb v Anapefl,6onu e ropne r noreps BKyca; HeKoropbte
cnyqail ocraorcn noflHocrbto 6eccurunroMHbrMrl e srofr Qase. Y urt{ormx naqileHToB orm

npogpoManbHue crMnroMbr sareM Hacrynaer fieroqHan Qaaa rn$erqnr,
xapaKrephsyloulascq pecn[paTopHbrMl4 cnMnToMaMil il pe3ynbTaTbr, BKflroL{4g oAbltuKy,
peHTreHorpa$rvecrNe neroqH bre nH$un urparbt t4 rnnoKceM hlo.

Sonuuluncrso ea6oneBaeMocn4 14 cMeprHocrh, cBfl3aHHbre c COVID-19, npoutcxoAer B

cneAytouleil aocnanmrenuHoil Sase, xapaKTeprsyrculeficn Hapy[ueHIeM perynnLlt4]/
t4MMyHHoro orBera r rhnepKoarynaqweh, qro cBff3aHo c onacHbrMr4 Anfl xil3Ht4
ocnoxHeHnP.un, Bl$lloqafl cepAeqHylo tA NOL{EL{HYI.O HCAOCTATOqHOCTb,

uepe6poBacKynffpHbre 3a6oneBaHilfl t,t OPAC. HaxoHeu, cpeAil BbrxLlBtrlr4x cnegyer $asa
BoccraHoBfleH!4ff, B Koropoil eocnaneHre pa3peuJaercn m BoccraHaBnilBaercn
noBpex(AeHHaF neroqHafl TKaHb, B KoHeL{HoM t4Tore BoccTaHoBneHile roMeocTa3a crcTeMbr
opraHoB.

06 onacHurx Anfl xlrsHr4 nocneAcrBmflx, cBF3aHHbrx c BocnanilrenuHotl $asoil, OPIC 6utn
3aperhcrpr4poBaH KaK Har6onee qacro BcrpeqarcultAecfl, npegcraBnnrculile
3Hat{ilTenbHyrc L{acrb naqNeHToB c COVID-19, Hyx(Aarcu{ilxcfl B rocnhranrsaqtAvt B

orgeneHtafl x 14HTeHcLlBHofr repanrn.

Texyt4ee noHuMaHue eupycHoeo OPffC u uMMyHHoeo omeema xo3nuHa

SepnmHcKfie Kpmrepnv onpegenfllor
HeAOCTaTOL{HOCTb nOCfle OCTpOTO

NHQeKL{rn), Koropafi npoflBflflerctl
oTcyr crBtAtA q mcTo KapAkloreH Holz tAllt

OPIC KaK ocrpyHc rtAnoKcmL{ecKyt'o AbtxarenbHyt-o
co6brrr4fl (HanpilMep, pecnNparopHan BnpycHan

AByCTOpOHHkIMkI flerOL{HbrMt4 NHsNnbTpaTaMN npN

rhA po crafl4 L{ e cKo il eruton o f tAtA 
"

OPIC oro rereporeHHurfr rnhHrqecr]ai crHApoM, oxaarutaaot4ril qenulil peA

eHAorilnoB, rpe6yrcu1ilx AanbHerZu.reil xapaKTeprcrl4Kr4 AnF pa3pa6orrr e$SerrraHutx
TepaneBTnqecKnx cpegcrB. Surn AocrilrHyr guaqurenuHuril nporpecc B noHilMaHilh
naroQnsronofnv OPEC, Bbr3BaHHoro BilpycHoil nHeeruotueil, oco6eHHo B KoHTeKcre
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rpilnna t3] KaxoH[qecxoe noHilMaHHe OPIC, BH3BaHHoro rpunnoM HaqhHaercfl c
npilcyrcrBlaH ero oAHoqeno'{eqHofi PHK reHonaa B qilTonna3Me MeroK pecnilparopHoro
enhrenrfl. LlNronnasuarrqecKas BhpycHafl PHK sanycKaer ceKpeLlilto rurep6eponoa
runal n lll (lFN-l N IFN-lll) il npoBocnannrenbHbrx tl4roKr4Hoe lL-18 ra lL-18 nocpegcraorvr
aRTVBaqUA XOpOIUO 3aKOHCepBilpOBaHHbtX BHyrptlKneroqHbtx t4MMyHHbtx nyrefr, TaKilx KaKKaK Toll-nogo6Hure peqenropbr (TLR), MilroxoHApilanbHo-accoq14hpoBaHHbre
aHrnBhpycHbte curHanbHbte (MAVS) 6enKr, u NoD-, LRR- n nupunoeuh AoMeH,
coAepxaqrfi 6enor 3 (NLRP3) NHenarunaaconry [3].

lzlugyrqran erl4x nport4BoBr4pycHbrx nyrefi nprBoAr4T K ycuneHfitg r,rHrepeepoH-
crt4MyllLlpoBaHHblx reHoB H reHoB, perynrpyeMbtx eAepHbtM Qarropolu-rB, a raKxe
peKpyrl4poBaHile eQ$erropxsrx il perynnTopHbrx r4MMyHHbtx KfleroK. ArueeonnpHbre
uaxpo$arr pearnpyK)T Ha eril cilrHaflH Qaroqrrosovr. lAaSurypoBaHHbte A
anonrort4LlecKne enurennanbHbre KnerKh, cnoco6crayfl Kflr4peHcy Bl4pyca 14 ceKperhpyfl
6onuue npo- BocnanureflbHbte N xeMoraKcilL{ecKae qnroouHbt, BKfl}oLtan AII-6'n ttlil-},
xapaKTepHble AnA npoBocnan[TenbHoro orBera uaxpo$aroa. etn reroqHbte
3nl4TenharbHble KnerKh n aflbBeonflpHbre uaxpoQaru pa6orarcr crHeprerhqecKh,
peKpyrl4pye Apyrl4e rilnbl hMMyHHbrx KfleroK, 14HAyql4pyfl LiHBa3rlo nefrrpo$ranoa u
ecrecrBeHHblx Kl4rlnepoB (NK) il gu$QepeHqilpoBKy LlrpKynilpyroll-lmx MoHot-lt4ToB B
MoHorlilrapHbte MaKpofiaru u AeHApt4rHbre xnerna (!K).

B pauxax BpoxAeHHoro hMMyHHoro orBera HeilrpoSransr r NK-xnerKr peKpyrr4pytorcfl B
flerKne napeHxLlMbl B orBer Ha ceKpeqilrc xeMoraKcilqecKrx LlhroKLlHoB, BKnoqaf ccL2,
CCLS, CXCLS r,r CXCL10. Hefrrpo$ransr Bbr3brBator r-recneqrasuqecxuir HeKpo3
snilreflNanbHblx KneroK nocpeAcrBoM ceKpellril MHorrx e$sexropHbtx coeAwne{wh, a
ToM L{Ltcfle neilrpoQunbHbtx BHeKfleroqHbrx noByuex. B ro BpeMfl KaK sr14 npolleccbt
oKa3blBarcT saulrrHoe gefrcreue npon4B Bl4pyca rpilnna n Apyrnx aoa6y4rareneil, opr
TaKxe cnoco6crey}oT noBpeMeHillo flerKhx, ecnu vx He ocraHoarru. Toqxo raK xe NK-
KflerKr aKTl4BHo peKpyfl4pytorcff Bo BpeMF rpilnno3Hori raxQexqran r oKa3btBarcT KaK
npoHeKport4qecKoe, TaR t4 -anonrorl4qecKoe gefrcrarae qepe3 ceKpeqilrc LlilToroKct4qecK7tx
rpaH3hMoB u nep$opLlHoB; gefrcraurenbHo, qpe3MepHoe onocpeAoBaHHoe NK-xnerxaur
qt4ToroKcl4t{Hocrb cBe3aHa co cMeprenbHbtM 14cxoAoM or rpilnn03Hofr raHsexqnra B
pesyn bTaTe H e Ko HTpOn U pyeMo ro noB pe)Kqe H nA nef Rnx.

TlHSrnurp[pyrorJ-lile rr,raxpo$arn I AK, npohcxoAq{ue n3 MoHoqL,rroB, BHocflT
EononHhrenuHutil BKnaA B uMMyHHylo cr4creMy orBer nyreM ceKpeqrh Apyllx
npoBocnanrrenbHbtx MofleKyfl, BKnoqaq TNF-o il oKcilrq a3ora.

L13aecruo, L{To oH cnoco6crsyer oL{r4uleH[rc or rp[nna N aflbBeonepHoMy noBpexqeHrrc
3a cLler uHAyRI4tAA ent4Tent4aflbHbrx KneroK il anonros. [K raKxe coegilHnror Bpo4qeHHyro
tA a4anrnBHyto LIMMyHHbIe chcreMbl nfreM or6opa npo6 arrrpycHbte aHTilreHbt il3 anbBeon
rerKhx tA Mffipnpyrcu-lue B ApeHnpytot{re nruQaruuecKne y3nbt. Taru oHu gencrayrcr xar
aHTilreHnpffieHThpytot!ile KnerKA AnA HailBHoro CD8+ n CD4+ T-rnerKr, aKTVBtApyA nx
AnA pacluilpeHhF 14 co3peBaHnR aHTilreH-cneqNSnvecxrru o6pasorr,t, nocne qero
nao6nnrsyrcTcfl B nerKile.

B flerKilx, CD8+ T-xnerrn ilHAyqt4pyror ntt3tAc KfleroK, npe4craBnercqux BLlpycHbre
aHTilreHbl, n CD4+ T-xnerxr MoAynt4pyror BocnanurenbHylo peaKqurc MHoxecrBoM
cnoco6oa, BKrl}oqag ceKpeqfirc AononHilTenbHbtx t-lhroKhHoB, TaKilx KaK hHTep$epon ll
runa (lFN-ll).
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3rr un,tn,tyHHbre npoqeccbr npilBoAffT K aKTilBHoh snuvwnaqnn Bnpyca rpilnna 3a cqer
TfiXenoro nopaxeH[e rerKilx B pe3ynbTaTe pa3pyueHilfl en[Ter]ranbHbrx KneToK u

AnilTenbHoro BocnaneHufl, npoflBnntou{eecs xax OPflC y qacru naqileHToB. !4urepecuo,
qTo nocMepTHbte uccneAoBaH]4ff naLlheHToB, KoTopHe yMepnm oT BH3BaHHoro rpmnnoM
OPAC, noKa3anr4 HeonpeAenseMyrc BilpycHyro Harpy3Ky y 6onbuhHcrBa naqreHroB,
npegnonarae, qro npflMbre qilToroKcr4qecKile eQ$errur Br4pyca He flBnrrtorce
eAilHCTBeHHbrMr4 nphqrHaMil cMepTHocTl4.

Hecnoco6Hocru xo3nilHa ocna6nru BocnaneHhe il BoccraHoBmrb noBpexAeHHyro
neroqHyo rKaHb B 3HaqnrenuHoil creneHil cnoco6crayer eroMy pacnpocrpaHeHilo
Bhpyca. 3rN orxpurrlrn BbrgBaflu gHatrilTenunsril r4HTepec r $msnonoru'.{ecKlrM npoqeccbr,
KOTOpbre onocpe,qyrcT pa3peueHre BocnaneHilfl r,t BoccTaHoBneH ile noBpexAeHilF fl erKhx,
il KaK oHr4 BHocnr ceoft BKnaA s sa6onesaeMocrb 14 cMeprHocrb, Bbr3BaHHylo erpycHoil
nHesr\4oHileft, cBF3aHHoil c OPIC. MHorme KoMnoHeHTbr, orBercrBeHHbre 3a
onocpeAoBaHue Sagsr BoccraHoBfieHhq, 6urnu ugenruQmqupoBaHbr, B ToM rrhcne
FOXP3+ peryneropHsre T (Treg) KnerKLl. Treg xnerKil xoporxo r43BecrHbr caoeft ponbo B

crrMynilpoBa+ntz. uuruyuuorZ caMonepeHocr4Mocrbro 3a cqer HerarnBHofi perynnqnn CD4+
T-KneroK, Ho oHh raKxe cnyxar ApyrhM roMeocrarilqecKrM $yHrqrnna, onocpe,qyl
pa3peueHne BocnaneHile nyreM wrn6npoaanua npoBocnaflhrenbHbrx eQQexroa
uaxpo$aroB t,r ycr4r'reHue vx Qaroqmrapnoil axrhsFrocru.

Knerxr Treg raxxe cnoco6crByror nponr$epaqilil onhreflranbHbrx KneroK nerKrx 3a cqer
ceKpeqrr aruSuperynnla, nilraHA pellenropa enhgepManbHoro Qaxropa pocra ra Qaxrop
pocra KeparlaHoqhroB. ,QaHxure npoqeccbr Mo.qyn]/pyror r4MMyHHurfi oraer xo3qhHa il
noMorator BoccraHoBr4Tb neroqHyo napeHxhMy h roMeocra3. CnegoaareflbHo, ttx
noreHllhanbHarr HercnpaBHocrb qacrhqHo o6rscHser uNpornil cneKTp r4cxoAoB cpeAil
nallueHToB c OP,[C, Bbr3BaHHbrM Br4pycoM rphnna.

Bsennd na OPflC, eboeaHHbril COVID-I9

HeogHopogHocrb KnLrHr4qecKrx npoeBneHril COVID-19 no6ygnna KoHqenryantAsallnt
HoBbrx napa4ilrM pecnr/paropHbrx ea6oneeaHhfr B nonbrrKe o6uRcxurs Ha6nrc6anr
r43 MeHq I Bo cr b tA vH AtABtAAy anv3vtpo Ban il Kn il H rqecKoe BeAe H L1 e COVI D - 1 9.

TlrvuvryHHurfr orBer xo3nilHa npeflnonaran hMMyHHyro cilrHarypy, cocromlylo tA3

noBbrureHHbrx cbrBoporoqHbrx r-ll4roKLrHoB (s vacrxocrN, lL-18, lL-6 r TNF-o), HapyuJeHHbtx
peaxqrrl nurep$epoua r nepr$epuvecxofi nuntrSoneHrn KaK MapKepa rflxeroro
sa6oneaaHhfl; Apyrue accor-l414poBaHHbre cbrBoporoqHbre MapKepbr BocnaneHr,re BKnoqator
nogutueHHstfi ypoBeHb QepprruHa, naKTargerr4poreHasbr, d-gurrrepa, C-pearrNauoro
6enra N $arrropur cBeprbrBaHnF. Kpoue toro, TpaHcKphnLlhoHHoe npoQNnr,rpoBaHile
enilTenilanbHbrx KfleroK nerKilxnocne uHSerqrrl SARS-CoY-2 v rpvnna in vitro 6urno
BbrsBneHo a Hanorilt{Hoe noAaBneHile IFN-I u nepeAaqa cilrHafloB -lll a oreer xo3qilHa Ha
o6a errx BLrpyca u oit4uil r-p4roKr,rH cilrHarypa (axnrovan lL-6 n TNF-o). Hanporma,
cneqr$Nvecnah Rns SARS-CoV-2 ilMMyHilrer cilrHarypa, u4euruQrqupoBaHHas in vitro,
xapaKTepilsoBaflacb autcoroil nepegaveil cilrHanoB IFN-ll il xeMoKr4Hoaorz ercnpeccril
oTHOCUTenbHO rprnna.

HapyueHne peaKqrr4 unrep$epoHa-l N -lll c COVID-19 r rpilnnoM cBfl3aHbr.
Tax,HapyureHHurft orBer xo3silHa IFN-I N -lll no cpaBHeHilrc c ApyrhMil Br4pycaMta Ll

rflxecrb COVID-19 xoppenupyer co creneHbo HapyrueHrs. l-eHovrsr rpilnna u SARS-CoV
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KoAl4pyrcr HecrpyKrypHutfi 6enor 1 (NS1), xoroputfi npon4BoAeilcrayer nepegaqe
crrrHaroB IFN-I r -lll;

ToqHo raK xe 6enxr SARS-CoV-2 ORF6, ORFS il ilx HyKneoKancr4A raKxe ttrarurrnpywr
IFN-I nepeAaqa cilrHanoa in vitro. KoncepBarrBHan nprpoga NS1 ecoqeraHilil c C9VID-
19 censaFlHoro HapyueHile IFN-I ra -lll, npegnonaraer, qro SARS-CoV-2 ilMeer o6qme
Qaxropur BilpyneHTHocrt4 c SARS-CoV, Koropbre raKxe noBTopnrorcn npu rpNnnoeHoil
rHQerqrra. IFN-l MoAynilpyer npo-BocnannrenbHorz pearqrara rraarpoearoB, qro no3Bofiser
npeAnonoxilTb, t{To cHhxeHre ypoBHe IFN-I naoxer o6uscHt4Tb n4nepBocnanhreflbHoe
cocroffHile, cBR3aHHoe c COVID-19. OgHaxo Saprr,taxonornlrecKoe uuru1upoaanue
nepeAaqil cilrHanoB IFN-l B KnerKax, uaswqupoBaHHbtx SARS-CoV-2, in vitro He
yBenl4qrBan npoAyKtllllo qrlroKl4HoB, rlro cBhAerenbcrByer o HapyujeHilil ceKpeurar,r IFN-|.

TeM, He MeHee erilx AaHHbtx HeAocraroqHo, .{ro6sr o6uRcnmru rrrxefloe
rilnepBocnanilrenbHoe cocroeHue COVID-19. IFN-lll (unn IFN-A) Bblno;lHfler re xe
QyHrunN, qro M IFN-|, Ho 6onee e$$ercrraeso cnoco6crByer anlrrru,.lr4h rphnna He
Bbl3blBas qpe3MepHoro Bocna.neHnfl" IFN-Ill ueo6xo4rru Ann onocpe,qoBaHrfi HaL{anbHoro
orBera Ha rpnnn, vfpan HenoBTopFlollylocs ponb B perynrqilh rKaHepa3pytuapulero
ceoficrga xeilrpo$ranoB, a raKxe B noreHqrpoBaHhkl cDg+.

L4rrarrayHrrer T-xneror naMf,Tl4 npon4B rpunna, vH1yqtpyfl Mhrpallilro AeHApr4THbrx KneroK B
ApeHrpypu.lue nrrr,t$arhqecKue ysflbt. Oru ua6nrc AeHt A cAenanh SaprvraxonornqecrNilIFN-A KaH.qfiiqaroM,qns JteL{eHnn COVID-1 9.

Xors ilccfleAoBaHile Ha MbluJax BpeAHoro aos4eilcrern IFN-A na BocnphilMLtr4Bocrb
xoSffhHa K BTopl4llHulrra 6arrepilanbHbtM raHsexqranM Bbt3btBarcT onaceH nF no noBoAy ero
6esonacHocrr. Teu He MeHee, yqrrbrBan"na6nogeHile, qro orla npoBocnanrrenbHbre
MoneKyJlbl cnoco6Hui orpaHilqilBarb pennilKauhrcl SARS-CoV-2 in vitro npoAonxaloulr4ecg
KnnHnqecKile ilcnblraHus noATBepxAalor repaneBTilL{ecKyro nonb3y eKsoreHHOrO IFN-I N
BBeAeHhe IFN-lll ,qns neveHras COVID-1g.

BsteoAul. Taxuut o6pasoru, noAbrroxrBaff Bbr[ueh3noxeHHoe, Haroonee npaBilnbHbrM
naroreHerhqecKuru MexaHil3MoM BO3H14KHOBeHt,1ff KOpOHaBhpycxorZ raHsexqmr, Bur3aaHxorzcovlD-19 sansercR peaKqnq L{ilToKrHoBoro LUTopMa, HanpaBfleHHoro He ronbKo HayAaneHile Bilpyca, Ho N noBpeMaH 3AOpOBbte TKaHil OpraHr43Ma. paspa6orrn
peryflilpoBaaua peilcrBt/s ql4oKl4HoBoro [lTopMa BeAyrcq, m nonoxrrenbHbtM cr{ilTaerc'
B BeAeHile r M MyHoMOAyngTOpOB parcilTenbHoro npoilcxox(qeH r4fl .
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