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M.{. A,vrleaoear. T.A. PyNeuuoear. tr4.A. 14uanoear. A.F. Mr.rp:aaxanoear, lll.A. Ha:upoer. LLI.X. Eo6oNouoer
I TaurxeHrcxaR N{eAHuHHcKafl aKaneN{ nr, Tarurceur, Y:6exucraH

:@eaepansHoe 6roaxeruoe yqpe)KneHhe nayru <l{enrpaalnui HayqHo-l.rccreaosarenscx14il 14Hcrnryr
SnHIeMLloJloruu> @e4epanssofi c.nvx6sr |lo HaA3opy e c(lepe 3alur,rrbr npaa norpe6aT.eneit n 6laronolyuar

qe.roBer(a PocnorpeSHaa:opa, N4ocrea. PoccHq
sPecny6lnxaucxrzii cneuualu:upoeauusrfi HayrrHo-npaKTu.recxu j.t I,reanuuscxnil ueHTp 3frHAeMr.{oJqorr{H,

rr,il.rrpo6uolorur,r, uHdrercuNoHHbl.\ H napa3HTapHbrx aa6oreeaHr4rz, Tauxeur, V:6exucraH

I,13 Y TIEHI{ E N ATO| E HETI4 LI EC KII X ACTIEKTO B COVTD- 1 9

PesroN{e

[err: Ae'ra.nrHo H3) {14T6 rraroreHer}rqecKne acneKTrr COVID-19, .11s no3BoJrr4T noHffTL feHe3 pa3Bnrr4q
3a6o,'IeBaH[t, a rapKe I4x ocJ'ro)r(HeHuft. 3T o no3BoJrHT ynyr{txvrE ora3blBaeMyo MeI}rUrrHcK}'ro noMorUb IaHHoft
Karefopr.r14 6olsssrx. flpegcraenena cB13b N{e)i!y 3anycr{oN,{ aur6poca npoBocna,t14TerbHbtx rlnroKHHoB c
pa3Bl]ri{eM uHrfulrrpaura14 B 3HAoreruarbHbrx K,.lerKax, N'rHKpococyArrcroi AucSyuKui4efi 14 HapacraHr4eM

Altxare,rlsoii HelocraroqHocru. B ctarue Ha ocHoBaHnl4 laHHblx o63opa Jrr4TeparypLr onncaH reHe3 Tpr4rrepHoro
pa3BIiTIUI naTollorl{t{ A['lxaTeJ'IEHbIX nyre[, a TaruKe [oJrHoprauHoii HeAOCTaTOT{HocTr4, KoTopbre cnOcO6Creyror
rpofpecor4poBanuro COVID- I 9.

Br,rnoqrr. 1. O6xapyNenue PHK SARS-CoV-2 y 6onlHr,rx COVID-19 He roJ.rLKo e 6uonpo6ax ur
pecnlrparopHoforpaKTa H I(poBH, Ho lr B Moqe, B Kare, KapluoN,rHourlTax, B cocyjlax o6r,qcnser pa3HoHanpaBneH-
Hoe nopa)KeHue Bxpycolr opraHoB-MrlLxeueii u orrrou-leHUe cocrorHMfr npv conyrcrByroulllx coMarilqecKux
naroJlorlltx, TaKUX KaK creHoliap^qut Hanpr)r{eHLrfi. rrJnepl'ol'rrqecxas 6o,re:Hu. nopor{il r.t rpyrue. 2.onpexileuue
BtipycoM SARS-CoV-2 )nHTer'tHar'rbHoro H lHno'fe.qHa,rrbHofo KoNtnoHeliToB a3poreN{aru,tecroro 6aptepa rerK}jx c
nocnen)/rcutuM ero BbrxoAoM B Me)r(KJreroqHoe npocrpaHc'rBo 11 pacnpocrpaHeHheNt B rrauu ,ru6o o6paroeaHne,v
cI4HUl4THt cnoco6creyer rpfirrepHorlry pa3BllTlrK) naTojlorrll4 IblxarerbHbtx nyreii. ,3.Ax'rr{BaU}Ir nraxpoc$aroa
NOPA'KCHHLII,I'1 3HAOTCIII IbHLII\,II4 KNCTKA]VII4 COCYAOB H CCPAUA CTHMYNI4PYCT ANONTO3 3TKTEJII{AII,HbIX KJICTOK,
qro o6:btcHter 3aMeuIeHHe coeAI4HI4Te,rbHoil rraHHo nopaxeHHblx yqacrr{oB JrenorrHofr txaP. t. 4. L4rv,eercs

B3aflr\,rocBt3b Me)Kry rfl)Kecrbro reqeHr4r COVID-l9 c rexerauecKxNnl oco6eHHocrrMH opfaHh3Ma cfopurlpoearr
nupaxeuurrii r,renaaropnrti orBer Ha SARS-CoV-2 r cKloHHocru r< rporvr6oo6pa3oBaHuio. 5. SARS-CoV-2
cnoco6eH npoHuKarb B 3pr1rpouilr. uepe: CD147-peuenropbr, pacnono)KeHHble Ha ux nen6pane. pa3pyuarb B

3plrrpollure I'euor,ro6ua, <ebr6uBarb) orryAa )KeJ're3o, Koropoe yr{acrByer B o6pa3oBaHr4rj aKTr4BHErx (bopM

KttcnopoAa v flBlrsercfl HHAyKTopoM oKcr,rAaruBHoro crpecca. 6. Irlueet Mecro npeAnoJro)KeHr4e, qro Br.rpycHaq

TIHeBMOHU' Ha CaMOM AeJIe tBJlreTCr XnMr4r{eCKItM nHeBNIOHI4TOM, BO3HI4Krrrr.rM B pe3ynbTaTe OCeAaHLIt B aJIbBeO,'IaX

oKr4cJTeHHO|O )r{eJrle3a, nollaBl]rero B KpoBE r43 pa3pyLxeHHbtx SpxTpoutrToB.
K"rroqesrre crroBa: COVID- 19, eapyc SARS-CoV-2, naroreHe3.

BeeleHlre.Ha cero.qHrursuii aeHs Hoeuril KopoHaBHpyc. o6narar ssrcoxol KoHTaruo3Hocrr,ro, npnBoAtrr K

Macurra6Hocrl4 14 crpeMhre-[bHocrr4 pacnpocrpaHenna nnr]nuupoBaHr.tr Il]. C,ryuau 3a6oreBaHutr COVID-19
3apefhcrpl4poBaHbr Bo Bcex crpaHax Nrr"rpa, rae HNreercr Bo3NroxHocTL na6oparopHoii repurpuxaqlra Hoeoii
6o,rerHr [2.31.

[1ur< pacnpocrpaHeHHr COVID-i9 e pecny6nuKe y36eKncraH \,]rie Bropoi;i ro! np14\o.qilrcfl Ha rerHe-
oceuHui;i nepfion. Orueqeuo. rlro Ha $oue 6urc'rporo pacnpocrpaHeHur Bl4pyca SARS-CoV-2 nponcxoar.rr 14

uHTeHCliBHOe ?BOJ'Tl<lUHOHHpOBaHHe BhpyCa C nOflBJ.leHhef\4 HOSurx ruralruoe [4].
Bnpyc SARS-CoV-2 o6,raraer naHTponHocrbxl K sHtorenHouhraM. co.qepxautxM peuenropbr

aHnfioreH3HH-npeBpauarcunri rfepuerrr (AflO2) a, cne.loBarenbHo. Bripyc cnoco6eH nprMbrM nyreM [opDKarb He

rojlbKo KJrerKH pecnrjparopHofo rpaKTa (a ocuoano,u arbBeonouhTbl..!,;ro tnna), Ho lz Bce napeHxr4Maro3Hble
opraHbl (,rerrclre, ner{eFrb, noqK}r H qp.), H cepae.{Ho-cocyAr{crylo cucreuy [5,6].

LUunoenAHne orpocrKrl SARS-CoV-2 npoHllKaxlr .repe: ueu6paHy KrerKr,r, Koropble coaep)Kar
3K3onenrHAa3y AIIO2, n;rrev nvurauutr MoneKyn, Ha Korop6re peaflrpylor rparicrvev6paHHr,re peuenropbr KneroK

{7]. Itpoue peuerropa A|IO2, Ha noBepxnocrr4 3nnre,rrourlroB ,il,le}orcr peuenropbr CDI47 u cepr.{HoBat
nporea3a TMPRS52. 3ro o6'sscsner pa3HoHanpaBJIeHHoe nopa)KeHne Br,rpycoM opraHoB-r\,rurueHefi (He ro,rr,Ko pr He

crorrsKo rerxre) [8].
PHI{ SARS-CoV-2 o6HappKLIBaJIH He rollbKo a 6uonpo6ax fi3 pecnr4paropHoro rpa}cra fi KpoBr4, Ho r.r B

MoLIe, H B Karle [9.10,1 1,12]. 3ro noareep)Klaer reHepanh3aUu]o uH4)eKUr4oHHoro npoqecca. VNe npn
Ha6tIoAeHuI4 3a nepBLIMl4 nar-U4eHTaMH c COVID-19 6rrno otueqeso, r{ro BTopBrM nopa}KaeMLrM BHpycoM opraHoM
nocle lerxzx qacro craHosrrcfl noqKfi. Ha ceroAurusui aeHr noBpexAeHue crpyKTypbr noqeK Bupycou SARS-
CoV-2 rioqreep,'r(AeHo o6HapyxeHueM B Hr4x supycnoil PHI( aapx4y c )Kcnpeccreii peuenropoe All@2 il
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AII[enrLlAIUlnenrflAa3bI-4 B noqeqHbrx KaHa-rEuax y oorbHbrx COVID-19 [13,14]. H]rxno orMernrb, qro
tpu:nolorzuecKoe KpoBocHa6xeHl4e noqeK B 50 pa: [HreHcxBHee, qeM KpoBocua6xenue Apyrr4x BHyrpeHHux
opfaHoB, a, cr'IeAoBaTeJIrHo, ro6sre BetuecTBa, nonaBrrHe B opfaHr43M, oKa3LrBaroTcs B [oLIKe B KOHrIeHTpatII4r.r, B

50 pa:6onsurei, rieM I npyrux opraHax, r.e. B noqKy npr.r COVID-I9 nonaaaer caMoe 6onbrxoe Kor[qecrBo
BHeAp[Brur.rxcq B opraHlr3M Br,rpycoB no cpaBHeHr4]o c.qpynuMr,t oprauarrlu [15].

Oauaxo, Hau6orsruaq 3Kcnpeccur peuenropoB A|l@2 s opraHfl3r!1e qe,loBeKa orMeqaercr B K,lerKax
ToHKono KI{IUeqHLIKa (Haltroro 6oruure, rreM B aJrEBeoJrouurax,rerrcI,lx) il6].3rr.ru u o6'sqcHqercr HaJruque, no
AaHHBIM ptAa aBropoB, y 30-59oh raIIIreHToB c COVID-19 npI,r3HaKoB nopali(eHr{r XKT ra qacrafl. naauu$ecraqru
KopoHaBl{pycHofi nntfexqun, oco6euuo y Aerefi, r4MeHHo c KarueqHLrx nporBneHr4ti il1,17,18]. flo 4aunrrlr
npoBe.4eHublx HccneAoBaHLIfi, lreAnaHa 4[r{Ten6r{ocTl4 BblrBreHr{r PHK eapyca r43 Ktr[ler{HuKa Ao l1 (9,0-16,0)
4Heti, a n3 ArlxarerlLustx n1refi - 9,5 (6,0-11.0) 4ueft |9.20]. C apyrofi cropoHsr, HeKoropbre aBroprl
yTBepxAaloT. tlro B ToJtcToM Kl4ueqHnKe SARS-CoV-2 Aeraxrnnupyercr, B cBr3l4 c qeM, aKTuBHbte rlopulr
BHpyca. cfioco6Hble K nepeAarre ApyroMy qeJIoBeKy, s r]ercalurx naLIrreHToB orcyrcrBy]or. B sacrogulee BpeMs c
qenblo noarBeprxreHHt u,rh lrcK,,rroqeHu.n Qena,rsuo-opanbHoro nyrh 3apaxeH[r npoAoJrxaercr l43yLleH1ae csoficre
BLrAeJ.rreMoro c $ercarnxvu Br4pyca B c;ryqarx yqauieHHono cry,ra I l6].

Li Y.C. H coaBT.. 2020, y"rnepN.qanr. Lrro Hexoropbte ?HAorerfiaJrr,Hble KrerKH 14 KrerKu KuulerrHuKa
qeroBeKa, Koropble ?KcnpeccHpyror All@2. He aHtfuuupyrorcq SARS-CoV-2, B To BpeMq, KaK KrerKti, He

co.qepxautHe AnO2, a H['reHHo fenarouljrbr. nor1."r 6un's r.rrr(lnuHpoaaHbr BlipyooM SARS-CoV [21].
3ro csl.inere,.rbcl'Byer o roM, qro BHenpeHue Bxpyca S,ARS-CoV-2 B KrerKil MaKpoopraHfi3Ma r{oxer

npoilcxoar4Tb c r{cnoJ,rb3oBaHHeM H Apyrux peuenropoB, He r.rlesrntDuuupoBaHHbrx !o Hacrorluero apeueura [22].
TaxNe Iunoroqr4c,qeHHble ,[aHHbre noarBepxnarcr BbrcoKyro seporruocru nopa)KeHru KopoHaBrlpycoM

cepAIIa h roJtoBHor-o Mo3fa. E.rue e 2009 onr4cbrBarocb nprf{oe noBpexAarcqee AeiicrBue KopoHaBirpyca Ha
KapAVoMHour4TbI, rITo rlolTBepu(Aanocb o6Hapyurenrzer,r PHK SARS-CoV n 35%o o6pa:uoB ayroncr4r.l cepAua Bo
BpeMr BcnblurKu arfin[qHoi nHeBMoHr.u4 e Topouro [23].

Baig A.M. etal,2020 )TBepxAalor. rrro npoHr4KHoBeHne Brrpyca B N{o3r B6r3rrBaer nopa)r(eHne 3H.qoreJlrzt
MlrKpococyAoB, rJrr{aJrEHbrx KrreroK r.r neiipouor [24].

B ro xe BpeMq I4Melorct laHHbte u o peuenrop-3aBlicrir\4oM cHr4)r(eHr4[ Blrpa)r(eHHocrn BupycHoro
nopa)rreHl{r opraHoB. llora:auo, r.rro BBr4Ay cHlDr(eHHoil 3KcnpeccHr4 rena AII<D2 B KrerKax AbrxareJr6Hbrx ny.refi y
6o,quutx, crpanalourl4x 6poHxza,reHofi acruoft annepruqecKoil (aronrqecroi) npnpolr,r, npolrcxoAr4T cHflxeaue
ux BocnpurMr{uBocru x COVID-19 [25].

C HaqaroM rraHAeMrlu yqeHbre npeAnonaranfi o Bo3MoxHoi cnoco6uoc'rn nHrD6fiTopoB AIIO
(rlrnoreuaunubre cpeAcrBa) o6rer.{aru npoHr4KHoBeHne SARS-CoV-2 e KnerKu xo3ruHa [26]. Ho, B rocneAy]oqeM
o63ope naHHblx yKa3blBanocb Ha ro, qro npu€u c nl[oreH3]lBHofi uellro nuru6z'ropoe A.llO noNrlatrurl
6o,'irHurur4, Hao6opor, cfroco6crBoBa!'r 3au{HTe or COVID-19 n na 40o/o cHH)r{aru pr4cK r4x focnr4Ta,lu3auuvr. ll.pu
3ToM, y MoJ'roabrx nauueHroB,.laHssrii laulurHsrir rrp$ercr o5Hapy'rrien ne 6su [27].

BHe.4pnarut.rcu Bo3AyurHo-KanerbHbr\'r ilyrer\l B opraHil3M, tsrlpyc pa3r\'rHotr(aercr B'lnHTeJrHr,r BepxHr.rx 14

HH)I(Hl4X,qL,tXaTeIbrrbrx nlTerl. Bbt3btBalt noBpe)KleHile frtfi'reJlHaIbHoro l,t fHAoTeIHaJIbHofo KoN,tnoHeHToB

aeporeMaru,recxoro 6apuepa,rerxux [281.
llocne c6oprH BHprloHoB B KrerKax anbBeonepHoro )nilre,.ltlr nporlcxolnT flepexot SARS-CoV-2 e

Ul4To[na3MaTuqecKre BaKyoJ'rH, c nocJreAyrcUleii ux l,tnrparlaeii x rraernr6paHe K,.leToK, rle [yTeM 3K3OrIr{TO3a OHI4

BblxoaflT B Mex(KJleroqHoe npocrpaHcrBo r'l 6urcrpo pacnpocrpaHrlorcr no rraHn, an6o npuBoArr K c;l4rHr.rlo
3nI4TernoULlToB u o6pa3oBaHr4rc cuHur.rtur (euecrrtnuula Arr KneroK). rlTo 14 tB,.lrercr, no MHeHxn yqeHbx,
ocHoBoi rpr4ffepHofo pa3BhrHr naronorhl4 AbrxarerbHblx nyreit l7 ,291.

SARS-CoV-2 Bbr3brBaer rroBsrueHlre npoHuuaeN,rocrn r(nsroqHrrx uev6pau fi ycrJneHHsrii rpaHcnopr
)r(rzAKocrll, 6oraroi alr6yirauuon, B nHTepcruurlanbHyro rHaHu ,rerroro u npocBer arbBeor !4,30].

C oanoi cropoHrl, 6erxu u J.rr4nr.rAEr cypOaKTaHTa cnoco6HLr )THerar6 cr4Hre3 SARS-CoV-2, a c Apyrofi,
caN{ Bupyc cnoco6eH nporpeccr4pyioue noBpexnarb a,.rLBeoJrour4rur 2-ro Tufla, a, cre.loBaTeirbHo, yfHeTaTb cr4HTe3

cyp+aKTaHTa, r4HaKTuBaur4r Koroporo npuBoAnr K yxyArxeHHrc pacnpaBneHnr reno.{Hoi rxaHra. 3To cnoco6crByer
pa3BuTr4ro KoJrJla[ca aJlbBeoJr r{ }rapyrxeHaro fa3oo6MeHa c pa3BUTr,reM ocTpofo pecnupaTopHoro aucTpecc-
cuHApoMa (OPAC), qro AonoJ'rHnre,'rbHo notr"tep)Kl-iBaer pa3Blrrue fflnoKceMu]l co cHr.DKeHr4eM coAep]Kanut
KncnopoAa ueuee 90-88%o, Ba3oKoHcTpt4KuHto cocyaoB 14 fnnonep4ly:r.rio ,rerxux [3-l].

YcraHoereHo, .rro yTHereHHe eslpa6orxz cypOal<raHTa npoucxoAlzr nor reftcrBHeM uHcyJr14Ha,

aHAporeHa. arponuHa. a rarore npfl nopa)KeHr.ru arbBeoroufiroe 2-ro rlrrta, xpoHl.lriecKofi rnnoKcAA, npt BAt,lxaH].r4

ra6aqsoro Abr\'ra, qucroro r(Hcnopora ,4 rp. npu 3ToM Hapyuaercr ,lurl$y:r.rr ra3oB, pa3BhBarorcr areJreKTa3br u

OTeK JIeTKHX, O6pa3yeTcf neHa. A. THpoKcHH. KaTexOrar\flJHbr. 3cTporeHbr. rJ.rrOKoKOpTHKoulur cnoco6cTByroT
yct{neHnrc errpa6orxrl cyp$axraHra [3 l].

Ilprvoe nopa)KeHHe Bilp)'cor\l SARS-CoV-2 JH!o'rer''rnarbHbrx KreroK coc,vaoB u cep,qua, cnoco6crByer
aKThBauHH Mar(pooafoB qepe3 peuefrropbr CD li u CD66a. AnruerponaHHsre rt,laxpoQaru cnoco6Hbr
crrlr\'rynLlpoBarb anonro3 tnrrerha,.lbirbrx KreroN. Tax, s neproae peKoHBanecueHuilh nopaxeHHbre yqacrKr.t

rer-orrHoil Tr(aHx cfloco6urr :averuarbcfl coeAHHnre,']bHoii TKaHbIo ($u6po:nrre rz:r.reHeaua), qro r{ no3Bonuro
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flpeArroJro)Klrrb HHlluuauljro Br4pycoM SARS-CoV-2 anonro3a. BoglroNHo. 3Tr4M 14 o6ycroBreno yxy.arrreHrre

cocToqHur prAa nau[eHToB BcKope fiocre Bbln[cKr4 143 craur{oHapal32].
Bxe4penne SARS-CoV-2 B Knerxy 3HAoreJrr4r cocyAoB ilponcxoAlrr n nocpeAcrBov 'rpon6oqaroe,

Koropbte cBor4MLr HlA-peuenropaMr.r cBr3blBalor Br.{pyc n aocraBmror ero K KJrerKaM-uaxpotfararra Ll.fl Llr,Ltr\uat\nrl

rrMMy'IJHoro orBera. Tpolr6ouurur ecrecrBeHHbrM nyreM Moryr norpe6nxrscR SHAoreJrllaJlsHrtnrn ruterrcanN, u6o
rBllrloTc.x npolyKToi\I HX nuTaHHr. a. c,.lenoBaTe,lbHo, BbrcoKa BeporTHocTb (3aceJreHur) BrlpycoM
3H.aoreJrHaJrbHbrx KJ'reroK, Mr.4Hyfl peuenropsr AtlOl u AtlO2 [5].

BarrrHo noaqepKHyrb, riro noBpe)r(reHfie 3HrorenHr cocy-qoB. penynHpyxlutr.rx cocynHcrsril rouyc a

reMocra3. nponcxoar4T B ocHoBHoM B opnaHax" co,qepxauux raK Ha3brBaeMyrc rryaecHyio cers (xocrHsril vo:r.
,lefKHe, cepAue, noqKH fi Ap.), qro cnoco6crByer rloplil.rpoaannro,ruvcpouurapHofo ?H.norenuHTa repMaHa,lbHbrx
cocyAoB xH3HeHHo BaxHbrx opraHon [-5.33].

lloepexqenne Bcex croeB creHoK KpoBeHocHbrx cocyaoB r'lenKhx c pa3Bxrr4eM cucreMHoro Kanurrrpo-
aIbBeoJrr4Ta, HNreHyeTcrr naHBacKyJ'lHToM, B pe3ynbTaTe KoTopofo noBbrruaeTcrr npoH14llaeMocTb aJI6BeoJIflpHo-

Kanfirn.spHofi men6pauu. 3ro cnoco6crByer u36blroqHoN4y nponoreBaHhio )Kl4aKocrr.r n 6elxa B TKaHb rerKux,
Bbrxoay xrurxoii qacrn KpoBr.r B npocBer caNrux ar'rbBeolr, Maccr.rBHoMy pa3pyuleHnro cypQaxraura H pa3Btrrt{rc
rrefoqHof o xoruanca [29].

3'rHu u o6tscnflercr peru{crpaur4fl peaHuMaronofaruh AoBoJrblro sltcoxoii cMeprHocrtz nauueHToB,

noAK,'rloqeHHrrx K annaparalr l,lBll (orcono 80%) npu Koropoii Ha6nroAaercr HeAocraroquoe )tsnail(HeHl{e
no:4yrurioi cMecl,t, noBpexAeHue 3nr.ITenr{arlbHbrx KJreroK, JreroqHr,rx aJrlBeor u Kanl4nnqpoB, qro ycIlJrl{Baer

Bocnar[rerbHuri npouecc [34].
Suaorelna,ruHar N,rHKpococy.{!{crar .qr4cOyHKunr co cKnoHHocrbro K Ba3oKoHcrpr4Kunu, 3aqacry}o

npxBoallT K oTeKy TKaHr4, r4ireMull opfaHoB r.r pa3Bllrl4ro npoKoafynrHTHoro cQcTofHrrr xpoen [5,33].
HapyrleHne Mr'rKporl14pKynflrru14 B KanHrJrrpax,rerKilx, pa3BI4Tue ABC-o*r,qpol,ra c o6pa:oBaHI4eN,r

nr.rnporpou6oB rBmercr fraBHblM 3BeHoM B pa3Bnrtn rr)KeJrblx $oprtl COVID-i9, u caeacrBueM ero tBrterct
pa3BHTue tbyHxuzouanssoii ueaoc'raroqHocrr.l JrerKHx c pa3BHTueM ocrpoil nstxare,ruHoli HeaocrarotrHocru (OAH)

[35].
feN,rocraguo,,rorHqecKr4e HapyueHilr npa COVID- | 9. HMeHyrcTcr, KaK r{oBHA-accout4 HpoBaHHat

KoaryJ.tonarur, xapaKTepH3yrcTcr rrpe3Bsr,rairHo ssrcoKoi,i 'Jacroroii rportr6orr.ruecK14x ocJ,ro)KHeuui;i. xoropan
HecNlorpr ua dtapnaaronpo$uraxrrrxy, perncrphpyrorcr npilMepHo 1'3l-40% naufieHToB olae,reHnii uHreHcueHofi
repanHu. nocrHrar KyMynsrrBHoii ,rtrcrorsr. no -laHHbrNr pflaa HCcneaoeaHl.rii. .lo 48% [36,37,38,39,40].

BHylpu anbBeonrpHoe o6pa3oBaHne rlu5prHa npr COVID-19 xourponrapyercr cr4creNroi aKrrBaropa
il,qa3N{uHofeHa ypoKflHa3Ho.o rl4na uPA/uPAR. flpu :rov BnpycHar Harpy3Ka npqNro Koppenupyer c 3Kcnpeccred
ypoKrlHa3bl rerKl.rx 14 Kl r..tH r4qecKuM relreHu eM COVID- I 9 [4 I 42,43].

OrMe.{eHo, uro rpou6oou6o,rus ,ero.rHoii aprepuu npH ocrpoM pecnr.rparopHoM Al{crpecc-cplH,IlpoMe
(OPAC), BET3BaHHoM COVID-19, Bo3Hr.rKaer e 3 pa:a qaure, qeM npn OP{C Apynoii 3rlrolrorr4r4 [44].9acrora
BrrqBlqenr4r Ha a)Toncun npu flaronofoaHaroMr.{qecKoM Hcc;reAoeaHun rpon6orltqecxoii oKKJ]o3rJH MerKI4x H

cpeAHHX JreroqHElx cocyAoB c nocneAylorqralr r.rndlapxroM napeHxHNIBI J'IerKHx cocraBJ'lrer or 60 ao 87o/o ctty,lvss

[45,46,471, a rporr,r6or BeH HTDKHHX KoHeqHocreii e 58% [48].
lloqe,teHne c[fHaJra (onacHocr]l) 14 pacno3HaBaHhe nonaBur4*'e'opraur.tlm naroreHoB. a B AaHHoM cnyqae

3To Bl4pyc SARS-CoV-2, cnoco6creyer enceo6oxneHr.rfo pe3r.rAeHTHbrMH KJ'lerKaMn, rpaucrnleuSpaHHblx t4

urronJ'ra3MarltqecKux 6erroe, Koropbre o6nararcT aHT[reHcBr3blBaroult4Mt4 ceoicreaun, a raKxe r,trrep$eponon.
llocre axrr.rsaufiu 3Tax 6erKoe. TKaHeBbre nraxpotparu, crpoMa!'rbHbre H TyrlHr,Ie KJIerKu, Haqliuaror ceKperlrpoBart)

Merfiaropbl BocnaneHlrr, TaKue KaK npoBocnanhrerbHble uurorrrsr / nnpor:eHurte neiixoxuttst (Qaxrop HeKpo3a

onyxonu-arrr$a / OHO-c, unrep,reiixnHur / lL 1.6). npocrarnaHAr4H, Ba3oaKTuBHbre aivLrHbr, JInnflAHtte N{e.qrarop6t,

rncraMuH A Lp. [50.5 1.52]. ,flanunoo6pa:Hoe HapacraHue npoBocnanhrenbHblx ul4ToKxHoB uMeHyerctr
(ul4ToKriHoBbtM utoxoNr/ruropvou>. Bcrre.qcrBile Koropor-o r\4oll(er ccpoplr rpoearscn no,'ItiOplaHHat

Heaocrarorr Hocrr, 140l
CrauoeHtcs orleBH.qHbtM. qro COVID-19. qBrrerce cncreNrHbrM la6o,reeaHhett, ftpu KoropoM

nopaxarorcr He rollbKo JrerKhe. Ho H apyrile opraHbr. I4rreer uecto ),'rtsepx.qeHHe. qro (ul4ToKI4Hoesti txropM))

'BIflCTC' 
NATOJTO|HIICCKHM BAPHAHTOM I]MNIYHHO|O OTBCTTI H NO AHiLIIOfh14 CXO}( C HCKOTOPbIMH PCBMATfiqECKUMH

6oregH-flN414 (cnnapou aKTr4Bauiln uar<po$aroe nrH BTopHrrHsri rerr.rorlarorlnrapuurii rnnrlorucrnouhro3. Koraa

ar{Tr.iBilpyercs cucrelrHsrr.i Bocna,qhre,rbHsri;i orger, npona,rrrouluircfl nopaxeHHeM MHonHX opraHoB n cucrev [53].
floepeNlenusle 3nureruarbHbre KrerKli raxxe npoAyul4pyror npoBocnanureJlbHble ur4Torl.1Hbt, Koropbte

rrpuBlreKalor B oqan leiircoqNrsr, Hefirpo$u,rsr, nraxpor.paru H alctuBnpyror coceAHl4e 3HAoreJIL{a!'IbHbte KJIerKI4,

cfloco6crByr crr4MynrrpoBaHr4ro uudlunrrpauuu [28,5a,55,56]. BueCre c 3TLIM neiKouurbl LIHAyqHpy]or

npoAyKllllo aKTr4BHErx $opn,l r<ncnopoAa a oKcr.iAa a3ora, Koropbre ro)r(e noBpe)KAalor aJIL,BeortpHo-xanu,r,rlpHltfi

6apsep [28].3ro raxxe o6'trcsfler Bo3Mo)Knocrb nporpeccr4poBaHut COVID-19 4o cy6rorarlnofi unu roraltuofi
lHeBMoHr4r.t, OPAC, Atrxarelluoii HeAocrarorrHocrr4 H cMepru y HeKoropbrx nauueHToB yxe K KoHtly nepaoil
He.qeJrfi la6oresauilr [54,55]. YcraHoe,reHo, rlro creneHb rrxecrh reqeHr4r pa3BM'ruA OIH uenocpeAcrBeHHo

3aBucl.rr or BbrpalKeHHocrfi noBbruleHur npoBocnanuTerbHbrx utlToKr4HoB, a t'rN,reHHo VlIl-1,-6,-7,-8,-10, @HO-o, C-
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peaKTHBHoI.o6errxa[34.35].Be6epB.P'ccoaer..20l8yr.eep*,1*.^.IotlMlvlyHfiTeTHfeMocTa3cocTaBl'toT
eAhHoeuejloe.acB'3yroLLlI,lM3BeHoN|MeXAvK,leTOtlHblMtlryMopanbHbrMcocTaB,.lf|oult4N,llt,cocyAllcTo.
rpou6ourarapHbrM feN{ocTa3OM" npoueccol\4 cBep'I'blBaHhfl KpoBl4 flBJrtl}oTct ul'lToKt'Ht'l' TaKI4e KaK' oHO-(r' s14ll'6

[57]' 
Brr:eaHHsre Br,rpycoM noBpe]r{AeHIrt (o'KptrBator {9q?'yu 6ax'repnals'oft rz rpra6xoeofi $nope' B lrrore

Koroporo pa3BrBaercfl erlpycuo-6arcr"plT1n11 nuenrnronur [32]'

He roruxo .".;';;y; s,qRs-cov-2, Ho H npI4coeAI4HeHHar 6axrepna'rlbHatl uH$exqlrl' KpoMe

gI{d)QyrHOrO noBperueHl4Jl alILBeouuToB. Bbl3blBaeT noBbllueHne [poHuuaeMocTI4 KJIeToqHbrx lteu6parl u

ycuneHHLIil TpaHcnopT )I(I,IAKocTl4' 6oraroii arrs6lvuuol'r r,r dlra6prruorr,r, B }lHTepcTI,qi4aJlbHyto TKaHb JlerKo|o ti

npocBeT €urbBeon c frocneAy$ul4M pa3BltTl]enn ,"ttptt''I'*""oto ia"-dnseeon',rpHoro oTeKa' Hapqay c 3TIiM

Ha6rnAae.rcq "rnn"r"r"a 
a*ottat" rypdlar<raHra, B qacTHoCTtl 3J]acTt{qecKtlx: ou 6ucrpee pa3pylxaeTcfl ilpl4

Ur{KJlrlqeCK14X paCTt)KeHUJIX B aKTe AbIXaHUt n e NleUlg]efi CTeneH[ sO:geftCreyer Ha C[lJlbl 1OBepXHOCTHOTO

Harn)I{eHI4a BHyrptt aJIbBeoJIbl [5 6,5 8]'

BuacroslueeBpeM'[poAol)KaeTcql4:JyqeHue3aBucllMocTl4T,x)i(ecTl4TeqeHI'11npofHo3aCoVID-l9or
reHeTrzrrecK'x oco6en*roireft opau"tan',u, o6yc'rosliaearoufux dlopvrupoBaHl'le Bblpal*eHHoro MeAI4aTopHofo orBeTa

sa SARS-CoV-2 iz rpOU6O6pa3OBaHr.re. Bo nnorr,rx crpaHax onucaHo [peBanl4poBaHue MyiI(ql4H Cpe.4n 3a6oneB[Il4x

14yMepuI4X'BstrsfieHo,qroAeofiHuteX.xpovocouuIy)KeHUl',IHflBjlffoTc'nHexoropoftcTefleHl4ceoeo6pa:uoi,l
:aulurofi or SARS-CoV-2. YcrauOe,'IeHO, tlTO reHll oaHofo H3 peuenTopoB' oTBercTBeHHblx 3a BXO',(neHHe Bnpyca

B KrerKy (,Aflo2, Ho se TN4PRSS2). Haxoaffrcs KaK pa3 ua <Nencxoiir) xpoMocoNle [59] Kpoue rofo' nr\rer{Ho Ha

X-XpOtrOOOUaXHaxOAqTCqreHbl,OTBeTCTBeHHbte3apeanU3aUUHJKIeTO({HO|Ot4ryMOpanbHOrOl'tMMyHuTeTa'a
raKxe 3a pa3BilTue aocnanen nr I I 6] '

vqessre npeanonafalor, qro cpaBHHreIbHat 3aull4u{eHHocrs or covtD-19 nrcaeil c o(l) rplnnofr rponu

cBfl3aHa c orcyrcrBr4eM noBbrueHr4q y Hr4x $arcropa Bu,,r,re6paul'ra (VWF)' HenocpeAcrBeHHo yqacrByiourero B

aare3nl'r rPou6ouuroe [43.60]'
Ha ceroAssrusufr AeHr ycraHoBreHa B3auMocBr3b rfl)r(eroro rerteHl'lt covlD- 19 u puz'utuq oAH c

nolur,rop$uavoM feHa rnHKO3nnTpaHcdrepa:rr, accouwlpoBaHHoro c rplrflflaMH KpoBII CI4CTeMbl ABO [43]' reaoe

aHfr4oreH3r.lH-npeBpauarcuero n)"rLI 
'162) 

u tpoprnlurnenrraaHofo peuenTopa I (FPRI) nefixouuroe [63]'

onyo,rur<otana u reHeTr{qecKat fI4I]OTe3u .uu".rto.rlt BbICOKOlo rpou6oruqecKoro noTeHquana npl'l covlD-19

oT foMo3nfoTHo[ M]"Tarlrrrl B reHe FII (n:ra:rrneuHoe 3BeHO feMocTa3a), [onI4Mop4)I43Ma no Gpla r',r F13AI

(nlaarrreuuoe 14 TpoM6oIIIlTapHoe 3BeHo reMOCTa3a) u oTc)'TcTBns flpoTeKTI{BHOfo nonHMop$nsNaa no FVII

(n,ra:uenuoe 3BeHo reN'locra:a) [3 6]'

fiaunureBoeHHOfoNIea]11-lt4HCKOroyHuBepcHreraecuaHe(l{urafi)noKa3ar'll4'qroSARS-CoV-2cnocooen
npofir4Karb u rprtpuurt. uepe: CDl47-peuenropbr' p""-Ti:.TTo:t^:u'* ueu6paHe' pa3pyuat B 3pxrpour4re

reMOfnO6[rH, <abr6nBar) oTryAa it(ele3o, KoTopOe ytlacTByeT B O6pa3oBaHI4H aKr[IBHr'IX $Optut rcliClOpOAa t't

rBrrfeTcfl r4HAyKTopoM oKcnAaTI4BHofo cTpecca [8'3a] T'e' SARS-CoV-2' noAo6Ho valrpufruouy nna3MoAlr]o'

npoHu^aer B spr,Tpour{T n Brr4qer sa renor,ro6nn, <sbr6r.{Bar)) orryAa it(e:Ie3o. ParpyueHH'fi feMo'no6l{H Tepter

cnoco6uocrs cBt3btBaTb KUCnOpoA. qTo np}]BO.Ill4T K BO3HIIKHOBeHHIo fHrloKcl4l4 TpaHcnop'ruoro (reutuuecrcoro)

XapaKTepaeceXrKaHei;iuopraHOB.AsutAe,'lqef'lOeBKpOBb}Kene3OHaCTO'tbKOTOKCHT.IHO'qTOBbl3btBaeTc!{'rlbHoe
oKr.lcjtuTerbHoenoBpe)KAeHr.le.flo:roilnpht.lilHeBo3H14KaeTHeTOJ'IbKOKncnopoaHoeroJ'loaaHue'HOH
3anycKaroTcr npouecsbt oKtlctluTeJlbHoro cTpecca. B cgox'r oqepelb' He TOJ'IbKo aKThBaqhf Bocna'Il'lTejlbHOfO

oTBeTa. Ho u rHnoKceNtHfl. Ha6nrolaeN'ltif )'naul4ellToB e lflxe,loil nueel4oullei1 u oPAC' NloxeT noTeHuupoBaTb

pa3BuTneflonuOpraHHOi;iueAocraroqHoCTll.cl'lH;lpONlanucceMHHHpgB-lHHOroBHyTpt'lcocyAucToroCBepTblBaHI4Jl14
B HeKoropblx cryqarx npuBoAt4rb K ,leranbHoN4y hcxoay [56,64,65]' flponeaeuuoe ',":-l:l:"u"" 

no3Bon]1rlo

npeAnono)K'rTb.tIToB14pycHa'nHeBN{oH14'IHacaMoMAeJIeMox(eT'BJIgTbcflXHM},IqecKl4MnHeBMoHHToM,
BO3HUKurllM B pe3ynbTaTe oce.4aHr',lt B aJlbBeolax oKltcJleHHofo xefle3a' nonaBulero B KpoBb x3 pa3pyueHHblx

3pr4Tpour.rroB. Ecnn era r,,,ore3a BepHa, To craHoBr{Tcr noHrrH6rM aeiicrane x'IopoxHH'IHa (nporlieorr'ranrpi'riiuoro

npenapara), Koropb'4 lOoto"ot* COVID-19 npen-a'rcrsyer oceo6oNAeHnrc xere3a' a raKx(e npoHIlKHoBeHuIo

Brlpyca B KneTKy nyrem nnrr.r6npoBaHnt cBq3blBaHl'lt utpytt"'* 6eJ1xo-e c nop$npuHOM B 3pllTpounrax [66]'

T.o.ocuogullMMeXaHI43MoN{pa3BI4TI4flrunoKcl{IlnpuCoVID-lg,npueoAruefrxxuclopoAHoMy
foJroaaHrlro opraHoB u ffiagefi Bcefo opfaHl4atura, senqcfcfl He TonLKO Hap)'uIeHI4e ablxaTetbHllx $1'nrunfr

(6porrxoa,rlneorrapulrft:nurellrilFreyAepxllBaeTKIlcnopoA,nerKfleYrP1uuea11-1::T:^"o.'bnepeHoca
Kr{clopoAa r..t3 BO3Ayxa B KpOBb n 4p.). no H noHuxeHl{e ypoBHtl reltouo6usa c iapacranr'reM ypoBHtl reva (norepl

cnoco6socru reno'o6una B 3pllrpourirax nepeHochrb Kllcnopoa r( opraHaM r{ rKaHtM optun"tl]^-l:,:::.Tl

noxhjlbre naqr{eHTbt, ni{qa c :a6O,lesaHilgMti CepAeqHo-cocylncroi;i cHcTeMbl (arepocr<lepo3oM' I4UeMfiqecKol4

6oleEH$O cep.{lla u Ap.), naUlleHTbl C Maccofi tony""ylot'x 3a6oneBaHnft' COnpOeOx<AaIOlIuXcfl rnnoxcuefi t't

oKcuAaTHBHr,rM cTpeccoM, sBrqflt.Tcf Hail6onee yr*"toin* Alrg COVID-19 u exoAgr B npynny pucKa Tflx(eJloro

TeqeH}Ulaa6o,reeaHu'.J.ax'cor,racHo.,u.,..,n.Bo3.rrera,rr,HocTboTCOVID.l9pacnpenen'eTcflcneAyroull4M
o6pa3oM: or o,2voAnr ruoaeii M,lalue 39,1er -qo 17.870 a,,]q rex' Kor\'ly yxe;a 80 'rer' B T,*::!:Y^:::j:
reTaJrbHOCTb nau[eHTOB C nolTBepxaeHHbll\',l11 cnyqatMh gaSo'reeauilq cocTaBil-fla lA4% (95% aoBepllTenbHblll
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IIHTepBan 1,10-1,86), a cKoppeKTl4poBaHHafl IeTaJIbHocTb BceX [auIIeHTos . 3,06yo (95%o rcYepurellrruf I.{HTepBalI

2.02-4,59) 1341.
3arnro'reHue.
l. o6uapyxeur.re PHK SARS-CoV-2 y 6ollultx covlD- l9 He roJ'lbKo e 6uonpo6ax n3 pecnrparopHofo

TpaKTa 14 KpOBH, HO 14 B MOrIe, B Kane, KapAI'loN{l4OUI4TaX' B CoCyAaX O6'SqCHqer pa3HOHanpaBneHHOe ilOpaxeHt{e

BnpycoM opfaHoB-Ntrlul e(ei] VoTtfolueHue cocTotHl4fl npu conyToTByloul}lx coMaTuqecKI4X fiaTonoFl4tx', TaK]4X KaK

creHoKapAlrr Hanps)I(eHl'Ifl , rnneproHuqelal !o1e:ur' 
nopoKl4 14 Apyrt4e'

2.Iloeperr<.4e",''u"py.o'SARS-CoV-23nI]TeJII,IaJIbt{ofo143HAoTeIII{a!'IbHoroKoMIIoHeHToB
agporeMaTr4qecKofo 6ap6epa JIefKltx C nocneayrcul',lM eno BbIXOAOM B MelKKJIeTOqHoe npocTpaHcTBO 14

pacflpocrpaHeHueM B .l.KaHr4 nrr6o o6pa3oBaH[reM CnHUr4Tr4r Cnoco6crByer rpi'lfl'epBoMy pa3Bllrl4]o flaroJloflrl4

j AblxareJlbHblx nYfei4.

3. Axrneauut MaKpod)aroB nopaxeHHblfMH
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