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COTAACOBAHHAS IIO3UIIU S 3KCIIEPTOB EBPA3UIICKOM
ACCOIIHUAIITMU TEPAIIEBTOB II0 HEKOTOPBIM HOBBIM MEXAHU3MAM
NATOTEHE3A COVID-19: #OKYC HA TEMOCTA3, BOIIPOCHI
TEMOTPAHCO®Y3UH U CUCTEMY TPAHCIIOPTA I'A30B KPOBHU

B craTpe o6cysxparorcs Borpocs maToreHesa u Aevenus COVID-19. ITpeacTaBaeHsI COBpeMeHHbIE AAHHBIE O HAPYIIEHUSX CHCTe-
MbI reMocTasa y manueHToB ¢ COVID-19 n KAMHIYeCKHe PEKOMEHAAIIHH 10 POPHUAAKTHKE TPOMOO30B 1 SMOOAHIL y MALHEHTOB,
naunupoBanHbx SARS-CoV-2. TTopApo6HO 00CYKAEHO MPEAIOAOXKEHHUE, BRHIABUHYTOE KHTANCKAMU BpadyaMH, O HOBOM 3BEHe
B marorereze COVID-19, a umenHo, o BawstHuu Bupyca SARS-CoV-2 Ha 6era-1jenp reMorao6uHa u $OpMHUPOBAHIE KOMIIACK-
ca ¢ MOpHUPHUHOM, YTO IPUBOAUT K BBITECHEHHIO HOHA JKeAe3a. TeM caMbIM reMOTAOOHH AHIIAETCSI BOSMOXHOCTHU OCYINECTBASITD
TPAHCIIOPT KUCAOPOA, YTO YCYI'yOAsIeT TMIIOKCHIO M YXYAIIAeT IPOTHO3. B cTaThe mpeacTaBAEHDI AQHHBIE O IIPABHAAX O€30IIaACHO-

cru reMoTpancysuii Ha pone manpemun COVID-19.
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Asmop A5 nepenucku

onpocsl maroreHesa u AedeHuss COVID-19 ssastorcs
BHPI/IOPHTGTHHM HAaIlpaBA€HHEM HCCACAOBAHHIL B COBpe-
MeHHO KAMHUKe BHyTpPeHHHX 60Ae3Heil. CKOpPOCTb, C KOTO-
PO¥1 OSIBASIIOTCS] HOBBIE AQHHbIE, BO3MOXXHO, IMEIOIMe 3Ha-
YeHHe AAS KOPPEeKLMH AeYeHHs UAM POPMHPOBAHMS HOBO-
IO IPEeACTaBAEHHS O OOA€3HH, OYeHb BbICOKAs.. JDTO Tpebyer
HAYUHATH BCECTOPOHHee OOCYKAEHHE Pe3yAbTaTOB HCCAe-
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AOBAHHI IPAKTUYECKH HA YPOBHE IIOSIBACHHS IPENPUHTOB.
K 4ncAy Bompocos, BRI3BaBIINX ITHPOKYIO AMCKYCCHIO B IIO-
CAeAHHE AHH, OTHOCHTCS IIPEAIIOAOXKEHNUE, BHIABUHYTOE KHU-
TalCKUMU BpadaMi, 0 HOBOM 3BeHe B maToreHese COVID-19,
a nMeHHO o BAsHuM BUpyca SARS-CoV-2

Ha 6eTa-1jerb reMOrA06¥Ha U pOPMUPOBAHIE KOMIIAEKCA
C HOPQUPHHOM, YTO NPUBOAUT K BHITECHEHHUIO HOHA JKeAe3a.
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Tem caMbIM reMOTAOOHH AMIIAETCS BO3MOKHOCTH OCYIIeCT-
BASITb TPAHCIIOPT KHUCAOPOAQ, YTO YCYTyOAsieT THITOKCHIO
U yXyalmaeT nmporsos. He menee ocTpo o6cyxaaercs Bompoc
0 IPOQHAAKTUKE TPOMOO30B M 9MOOAHIA Y ITAIIUEHTOB, UHPH-
rupoBaHHBIX SARS-CoV-2.

Koaryaonarusa y nanuearos c COVID-19

CoraacHo mpeACTaBAeHHBIM AaHHBIM [ 1-3], Tspkenoe Te-
gyenne uHPeknurn COVID-19 06BIMHO OCAOXKHSETCS KOa-
ryaomarueii. OIyOAMKOBAaHbI AQHHBIE O BO3MOXXHOCTH BO3-
HUKHOBEHHS TPOM60oM60ANH Aerounolt aprepun (TOAA)
y mauuenTos ¢ COVID-19 [4, 5], a Taxxe o $opmupoBanuu
CHHAPOMa AMICCEMUHHPOBAHHOTO BHYTPUCOCYAUCTOTO CBep-
teiBanus (ABC) IPH TSDKEAOM TedeHWH uHQekuuu [6, 7).
Cunapom ABC mpepcraBasier co6oit HanboAee Cepbe3HYIO
$OpMy TI'MIIOKOAryASIITMOHHOM CeNTHUYeCKOM KOaryAONaTHH
U CBsI3aH C IIOBBIIIEHHON 3a00A€BaEMOCTBIO, @ TAKXKE CMep-
THOCTBIO [ 8].

CuuTaercs, yro BamsHue nHdeknuu SARS-CoV-2 Ha ko-
aryasnuio U GUOPHUHOAU3 PEryAHpPYeTCsl IPOBOCIAAUTEAD-
HBIMH LIUTOKUHAMH, TAKUMH Kak uHTepAeiikun (HA) 1-6era,
dakTop Hekposa omyxoan aabda u UA-6 [9, 10]. Aucdynk-
IIUSI 9HAOTEAMAABHBIX KAETOK, BbI3BaHHAsI MHQeKIUel, Ipu-
BOAUT K M30BITOYHOMY OOPa3OBAHUIO TPOMOHHA U IIOAABAE-
HHIO GHOPHHOAN3A, YTO YKA3bIBAET HA COCTOSIHUE THIIEPKOa-
I'yASIIMA Y aLMeHTa ¢ Hexuueit [7].

I'mrokcrsi, HaOAIOAQIOIASICSL TP TSDKEAOH ITHEBMOHMH,
SIBASIETCSI KaK CAEACTBHEM, TaK U IPUINHOMN MUKPOTPOMOO3a.
CoBpeMeHHbIe AQHHBIE ITO3BOASIIOT CUHTATh, YTO MEXAY 00-
pasoBaHHEM TPOMOOB M BOCIIAAEHHEM CYILIeCTBYeT TeCHAsI
B3aumocBs3b [11]. Takum 06pa3oM, KOaryAOmaTus MOXKeT
HAOAIOAQTHCS Y MHOTHX [TAIJEHTOB C TSDKEAOH [THEBMOHUE.

Bmecre ¢ TeM BO3HHKAET BOIIPOC, €CTb AYl Pa3AMYHUS B Pas-
BUTUH KOAryAONIATUH y IAllMeHTAa C ITHeBMOHMeH Ha (oHe
COVID-19 u manpieHTa C TAKOM K€ 10 TSHKECTU ITHEBMOHHEH,
BBI3BAaHHOM Apyroi nHpeknueil. B uccaepoannu S. Yin u co-
aBT. BIIEPBbIe IIPEACTABACHBI PE3YABTATHl PETPOCIEKTHBHOTO
CPaBHEHUS COCTOSIHUS CHCTE€MBI TeMOCTa3a M KAMHUYECKHX
0CO6EHHOCTEN MAIMEHTOB C TSHKEAON MHEBMOHMEN, BbI3BaH-
Hoit SARS-CoV-2 (rpymma COVID-19) u He-SARS-CoV-2
(rpynma me COVID-19) [12].

B aToM rccaepoBaHuMM 6blAa OLjeHeHa 9 PEKTUBHOCTD Ae-
YeHHS aHTHUKOAr yASHTaMU MAIUeHTOB C IOBbIIIeHHBIM YPOB-
HeM D-pumepa. B mccaepoBanue 6biau BKAOYeHBI 449 ma-
rrertoB ¢ COVID u 104 maguenta 6e3 COVID. Ilpu sTom
28-pneBHas cMeprHOCTH B rpymme COVID 6baa mpumep-
HO B 2 pasa Bbune, 4eM B rpynne 6es COVID (29,8% nporus
15,4% cooTBeTcTBEHHO; p=0,003), B rpymme COVID nanu-
eHTBI OBIAU CTapliire (65,1£12,0 ropa nporus 58,4%18,0 ro-
A2 COOTBETCTBEHHO; p<0,001) U BMeAn GOAblliee KOAMYE-
crBo TpoMboruTos — (215£100) x10°/A mporus (188+98)
x10°/a (p=0,015) no cpasrenuto ¢ rpymoit 6es COVID.
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He 651A0 BBISIBAEHO pa3Andmii 10 28-AHEBHON CMEPTHO-
CTH MEXAY IaIlMeHTaMH, IOAYyYaBIIUMHU U He ITOAYYaBIINMU
rermapus B rpymme COVID (30,3% npotus 29,7% cooTsert-
CTBEHHO; p=0,910), a take B rpymme 6e3 COVID (13,6%
npotus 15,9% coorsercrsenno; p=0,798). Ilpu crparudu-
KaIlMH IAIMEeHTOB 110 ypoBHIO D-pAuMepa 6b1A0 06Hapyxe-
HO, 4TO B CHTYaIJUsX, KOTAAQ ypoBeHb D-pAuMepa mpesbimas
3,0 Mkr/Ma (B 6 pas Bbliile BepxXHeit IPaHUIIbI HOPMbI), CMEPT-
HOCTb IIAIIMEHTOB, IIOAYYAIOIIMX IellapUH, OblAd HIDKe, 4eM
y AUII, He MOAYYAIOIUX mpemnapar B rpynmne COVID (32,8%
npotus 52,4% coorsercTsenno; p=0,017). OpHaKo B rpyre
nanuenTos 6e3 COVID npu crparudukammu mo D-pumepy
He 0OHApY>KeHO Pa3AMYHIL [10 CMEPTHOCTH MEXAY MaIlheHTa-
MH, TIOAYYAIOIIMMH U He TIOAYJaOIIFMH I'eIIapHH.

Y marmentos B rpymme COVID xoamdectBo Tpom6oIm-
TOB OBIAO 3HAYMTEABHO Bblile, 4eM B rpymie 6e3 COVID. Oro,
II0 MHEHHIO aBTOPOB HCCAEAOBAHIS, MOXKET O3HAYaTh HoAee
TSDKEAYIO PEAKIIHI0 BOCIIAAEHHS M OOABLINI PUCK PA3BUTHSI
runepkoaryasuy B rpynme COVID. TaaBabIit BrIBOA HCCAe-
AOBAHUS: TeapuHOTepanus 3¢ PpeKTUBHA 1, BEPOSTHO, ITOKa-
3aHa MarueHTaM ¢ TspkeAor popmoit COVID-19, y koTopbix
OTMEYaIOTCs BRIPa’KeHHBIE IIPU3HAKYU KOAr yAOIIATUH HAH 3Ha-
YUTEAbHO ITOBBIIIEH ypOBeHb D-AuMepa.

3HAYUTEABHO MOBBINIEHHBIN ypoBeHb D-puMepa y maru-
enToB ¢ COVID-19, o AaHHBIM 6OABIIMHCTBA ABTOPOB [13,
14], 6bIA CBS3aH C AOXUM IPOTHO30M y MALMEHTOB C TSDKe-
AOHM KOPOHAaBHUPYCHOHM HH$ekiued. OkcrmepTsl MexayHa-
POAHOTO 00IIeCTBA CIIELIMAAUCTOB II0 TPOMOO3y U reMOCTa-
3y TIOAQTAIOT, YTO MOBbIIeHue yposHsa D-pumepa B 3-4 pasa
y manmenTa ¢ COVID-19 cAy>XHT caMOCTOSITeAbHBIM ITOKa3a-
HHeM K TOCTTUTaAu3anuH [ 8 ].

Tak, B aekuun mpodeccopa Ning Tang 6p1A mpepcTas-
A€H PeTPOCIeKTHBHBIA aHaAu3 AedeHus 183 marueHToB
c COVID-19, u3 koropoix 21 ymep [15]. CpasuureanHsiit
aHaAM3 B 2 rpynnax (AeTAAbHbI HCXOA IPOTUB BbDKUBIIIX)
II0Ka3aA, YTO B IPYIIIe yMepUIUX IPOTPOMOUHOBOE Bpe-
ma - IIB (15,5 [14,4; 16,3] c npotus 13,6 [13,0; 14,3] c;
p<0,001), yposen» D-aumepa (2,12 [0,77; 5,27] mxr/ma
nporus 0,61 [0,35; 1,29] MKkr/MA), ypOBeHb POAYKTOB Ae-
rpapatmu $pubpusorena (7,6 [4,0; 23,4] mxr/mMa nporus
[4,0; 4,3] 4,0 MxT/MA) 6bIAK AOCTOBEPHO BbIIIE, YeM B TPYII-
Tie BbDKMBIIUX.

AVHaMHKa ITOKa3aTeAeH reMOCTa3a B IIPOIecce Pa3BUTHL
xoaryaomaruu npu COVID-19 [15] Bbirasaut caepayromum
obpazom: ncxopHo Ha $pone nnpuuuposanus SARS-CoV-2
HaOAIOAQ€TCSI yMepeHHOe IOBBINIeHHe YpOBHe#l ¢pubpuHo-
reHa u D-AuMepa, 3aTeM [0 Mepe HapacTaHHUS TSDKeCTH 3260-
A€BAaHHUS U ABIXaTeAbHOH HEAOCTATOYHOCTH Pa3BUBAETCS CO-
CTOSIHHE, KOTOpOe 9KCIIepThl HasbiBaloT mpe-ABC-curApoM.
Ha sroM arame orTMedaeTcs 3HAYUTEABHOE IIOBBILIEHHE
(B 3—4 pasa) yposusa D-pumepa u yseansenne [1B. B aanp-
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HelllmeM Ha $OHe «sBHOro» cuHpApoMa ABC 3HaunTeAbHO
yaaussiercs I1B i cHIDKaeTCst KOAU4eCTBO TPOMOOLIUTOB.

Taxum 06pasoM, B AAHHOM HCCAEAOBAHUH TUIIEPKOATYASI-
1ust 6bIAa OOHApy)KeHa y)Ke Ha PAaHHUX 9Talax y IAI[HeHTOB
C TSDKEABIM B AAAbHeHIIeM TedeHHeM MH(EeKIMH, YTO YKa3bl-
BAAO Ha MOBBIIEHHbIN pUcK pa3suTus cuaapoma ABC u cu-
CTEMHbIX TPOMO0IMOOAHIA.

B psiae ApyTHX MCCAGAOBAHUI TakoKe IIOKA3aHO, YTO ITOBBI-
LIeHHBbII ypoBeHb D-puMepa u GubpuHOreHa, yBeAUdeHHOE
I1B siBASIFOTCSL OCOOEHHOCTSIMU ITALIUEHTOB C TSDKEABIM Tede-
auem COVID-19 [2,16,17].

B cBsasu ¢ atum MexAyHApOAHOe OOILIeCTBO CIIeliua-
AMCTOB 1o Tpom603y u remoctasy (International Society
on Thrombosis and Haemostasis) paspa6oTaro KauHHYe-
ckue pekoMeHaarmu < ISTH interim guidance onrecognition
and management of coagulopathy in COVID-19 [8].

OHu npeAycMaTpHBalOT CTPATHPHKAIMIO PHCKA KOATYAO-
maruu y naguenToB ¢ COVID-19 Ha ocHOBe mpocThIX A260-
paTopHbIx TecToB: D-aumep, I1B, xoanuecTBO TpOMOOIIMTOB,
yposens ¢ubpunorena (puc.1). C To4KU 3peHUs aBTOPOB
PEeKOMEeHAAIMH, IPOPHAAKTUIECKAS] A03a HUBKOMOAEKYASIp-
Horo renapusa (HMI') ponxna paccmarpusarscst y BCEX
NaueHTOB (BKAIOYAs HEKPUTHYECKH OGOABHDBIX), KOTOpBIE
HY>KAQIOTCS B rocnurasnsanuu B csi3u ¢ COVID-19 undexk-
1Hell, B OTCYTCTBHE MPOTUBONOKA3aHUil (aKTUBHOE KPOBO-
TedeHHe U KOAMYECTBO TPOMOOLUTOB MeHee 25X 107/ ).

Pucynox 1. Aaropurm ynpaBaerus koaryaomatueit mpu COVID-19

B pexomeHparmax ormevaercs, uro npu COVID-19 kpo-
BOTedyeHHe BCTpedaercst peako. Ecan oHO Bce-Taku pasBuBa-
eTCsl, TO A€UeHHe OCYIIeCTBASITCS B COOTBETCTBUH C KAUHH-
YeCKMMH PEeKOMEHAAIMSIMHU IO KYIHPOBAaHUIO KpOBOTeYe-
HHI IIPU CeNITUYECKIX COCTOSHHUSAX.

YKkaspiBaeTcs Takoke Ha PsSIA APYTHX METOAOB A€YEHHS
COVID-19, xoTopble MOXHO CYMTAaTh SKCIIEPUMEHTAABHBI-
MU: IIPYMEHeHHe aHTUTPOMOHHA, PeKOMOMHAHTHOTO TPOM-
OOMOAYAHHA 1 TUAPOKCHXAOPOXHUHA.

B S-i1 Bepcun BpeMeHHbIX pekoMeHparmit Munsapasa PO
no Aedenuio nanueHToB ¢ COVID-19 Ha 3TOT cyeT yKa3aHO:
«ITarments! ¢ TsoxeabiM TederrneM COVID-19 uMeroT Bbico-
KUl pucK pasBuTHs cuHApoMa ABC 1 BeHO3HO#M TpoMb60aM-
60Aru. PeKOMEHAOBAHO BKAIOYATh B CXeMbI TEPAIUH TAaKUX
nanuenTos npemaparsl HMIL Kputepuem past HazHaueHHs
IperapaToB MOTYT OBITh COBOKYIIHbIe M3MEHEHHs B 00ImeM
aHaause kposu (TpombonuToneHus) u koaryrorpamme (mo-
BblneHne yposus D-aumepa, I1B) uau puck passutus xoa-
TYAOTIATHH, KOTOPBII OBIA CTPAaTHPUIIMPOBAH IO IIKAAE Cell-
cuc-uHAynmposannoit koaryaomatuu (CUK). Amarnoctu-
veckue kpurepun CUK npusesenst B 1a6a. 1 [18].

Bompocsl mpo¢uAakTHKE TPOMOO3OB PacCMaTpPHBAIOT-
cs Taioke B I[IpakTHyecKoM PyKOBOACTBE 11O IIPOPHAAKTHKE
TPOMOO30B M A€YEHHIO KOAryAONIATHH U AMCCEMUHHUPOBAH-
HOM BHYTPHUCOCYAMCTON KOAryASI[MM y IIAIJHeHTOB, MHQH-
nuposanHeix COVID-19, mpeacraBaeHHOM mpodeccopoM

Ha OCHOBE IPOCTBIX Aa6OPaTOPHbIX MAPKepoB (apanTHpoBaHo 1o [8])

1. D-pumep(DA)

3. Tpombouutst (Ti)
4, dubpunoren (dr)

2. ITporpombunosoespems (I1B)

1. DA 3amMeTHO moBbIlIeH
2. I1B yaauneno

3. T 100-10°/a
4.dr<2,0r/a

l

DA HeMHOTro noBbIIIEH
I1B HopMaabHOE

Tu BHOpMe

@r - moBIEH

= B9 =

HasnauuTs (A2)Xe eCAM HET APYTHX
HOKa3aHUit) MOHUTOPHpOBaHHe 1 —
2 pasa B AeHb

Ecau ectpb moxazanus mo APYyTHM
KAMHHYECKUM IIPUIUHAM,
MOHHTOPHPOBAHHE €XXEAHEBHO

Ecan BBIIIMCaH, I/[Cl'IOAJ)By'I;ITe KakK
HCXOAHBIE AAHHBIE IIPK IIOBTOPHOM
IIOSIBA€HHUU CUMIITOMOB

YV Bcex manueHTOB
v h 4

Hasnaunrs npoduaakriraeckyro
aosy HMT'

O6ocrpenue

A 4

TTpemnapaTsl KpOBU COTAACHO IPOTOKOAY (CM. BCTaBKy
cripasa)
PaccmoTpeTs aKCrieprMeHTaAbHbIE METOABI ACIEHHUS

Y manyeHTOB 6€3 KPOBOTEUEHHSI TOAAEPXKUBATD
Ty >20-10°/a
®r>2,0r/a

Y manueHToB ¢ KPOBOTEYEHUEM MOAAEPKUBATD
T > 50-10°/a
®r>2,0r/a

IIT orromenue <1,5 (ue cosmapaer c MHO)

ISTH interim guidance on recognition and management of coagulopathy in COVID-19. Jecko Thachil, Ning Tang, Satoshi Gando et al.

https://onlinelibrary.wiley.com/doi/epdf/10.1111/jth.14810
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Ta6anna 1. AuarHocTudeckre KpUTEPUH CEIICUC-
UHAYTpOBaHHOi kKoaryaomaruu (CUK)

ITapameTp Onenka, 6aaabt Ananason
Toon6 (10°/4) 2 <100
OMOOLIMTHI A
bonbon 1 >100<150
2 >1,4
MHO
1 >1,2<1,4
2 >2
IITxaaa SOFA
1 1
QO6mee koaudecTBo 6aaros aast CHUK >4

B. Hunt u coasT. Ha caiite MexayHapopHOTO obmecTsa crie-
IMaAMCTOB 1O TPOM603y U remoctasy [ 19]. ABTopsi mpeaaa-
TaloT PSIA MPaKTUIECKUX PeKOMEHAAITHI:

Pexomendayua 1

Prick pa3BUTHS BEHO3HON TPOMO0IMOOANN AOAXKEH OBITH
oneHeH y Bcex manueHTtoB ¢ COVID-19, mocrynusumx
B OOABHMITY, i MPOPHAAKTHKA AOAXKHA OBITH IPEAOCTAaBAE-
Ha BCEM IIaIlMeHTaM U3 TPYIIIBI BBICOKOTO PHCKA B COOTBET-
CTBHH C MEXAYHAPOAHBIMH PEKOMEHAQALMSIMHU [0 TPOMOO-
IpOPHUAAKTHUKE.

Takum 06pasoM, $papMakoAorHIecKasi TpOMOOmpoPrAaK-
THKA AOAXKHA OBITH IIPEAOCTaBAEHA BCEM IMMOOUAN30BAHHBIM
u TspKeAo 60abHbIM marmeHTaM ¢ COVID-19, ecau Her mpo-
TuBONOKa3aHui. Ilpu KampeHce kpeaTumnuHa >30 MA/MUH
pexomenpoBaHO HasHauuTh HMI' man ¢ponpamapunykc B co-
OTBETCTBUU C MHCTPYyKIHell K mpemapaTaM. Ilpu xaupen-
ce KpearmHuHa <30 MA/MHUH PEKOMEHAYIOTCS IPOPHAAK-
THYeCKHe AO3bI HedpakLMoHMpoBaHHOro remapuna (HOT)
UAY yMeHbIIeHHbIe Tpo¢uaakTIIeckue A03pl HMI.

Pexomendayus 2

PaccMoTpers BO3MOXXHOCTD BO3HUKHOBEHHSI A€TOYHOM
TPOMOOIMOOAMH Y AIIEHTOB C BHE3AITHBIM YXYAIIEHHEM OK-
CHUTEHAIIUH, ABIXaTEAbHOM HEAOCTATOYHOCTDIO, CHIDKEHHEM
apTepHAABHOTO AABACHUSL

Pexomendayus 3

Paccmorpers BosmMoxHOCTDh mepexopa Ha HMI' y manu-
eHTOB, NPUHHMMAIONUX IIpsMble IepOpaAbHbIE AHTHKOATY-
ASHTBI UAM aHTaroHucT Butamuna K (Hanpumep, Bapdapun),
AASL TIDOQUAAKTHKH MHCYABTA IpH GUOPHUAAIIINM IpeAcep-
AUIT UAU TIPEABIAYIIHMX BEHO3HBIX TPOMO0IMOOAHSIX.

Kpome mpuBeaeHHBIX peKOMEHAQALHI B HacTOsIee Bpe-
MsI 06Cy>KAAeTCsI BO3MOXXHOCTb ITPUMEHEHHUS] TPOMOOAUTH-
YeCKOM TepalHy NpH KpadHe TSKEAOM TedeHHUH OCTPOTO
pecrnuparopHoro pucrpecc-cuaapoma (OPAC) [20-22].
ITpepsaraembiii Crmoco6 AedeHHS OCHOBBIBACTCS HA TOM,
4yTo mocTOosSHHOM Haxoakou mpu OPAC sBaserca ocax-
AeHre QHOpHHA B ABIXaTEABHBIX IyTSX U IAPEHXHUMe Aer-
KHX Hapsiny ¢ QUOPHH-TPOMOOIIMTAPHBIMH MHKPOTPOM-
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6aMM B COCYAHMCTOM CETH A€TKHX, YTO CIIOCOOCTByeT pas-
BUTHUIO TPOTPECCHPYIOMEN ABIXaTeAPHOH AMCQYHKITHH.
B Hacrosmee BpeMs aHaAOTHMYHbBIE IIATOAOTHYECKHE AJH-
Hble HAaOAIOAQAVICH B 00OpasLjaX AerKHUX y ABYX MHQHIUPO-
BaHHBIX nanueHToB ¢ COVID-19, onepupoBaHHBIX 110 II0-
BOAY AA€HOKapIIMHOMBI AETKUX [21]. B. Hunter u coasr.
IIPHUBOASIT B KAUeCTBe apryMeHTa MeTa-aHaAU3 22 HCCACAO-
BaHHH II0 IPUMEHEHHUIO TKAaHeBOT'O aKTHBATOpa IAA3MHHO-
rera (TAII) na skcriepumenTasbHoit Mopean OPAC y mea-
KMX U KpynHbIX XUBOTHBIX [ 20 ]. [To AaHHBIM MeTa-aHaAU3a,
QUOPHHOAUTHKM YAYYLIAAM QYHKIUIO AETKHX, oObAerda-
AU PeaKIHIO Ha BOCIIAACHHE U CIIOCOOCTBOBAAY CHIKEHUIO
cMepTHOCTH. B kamHmyeckoM wuccaepoBanuu B 2001T.
R.M. Hardaway u coasr. [23] moxasaau, 4TO BBepeHme
YPOKHMHA3bl HAW CTPENTOKHMHA3bl IAIUEHTaM C TepMH-
HaabHBIM OPAC croco6cTBOBAAO CHIDKEHHUIO OXMAAEMOMN
cmepTHOCTH €O 100 A0 70% 6e3 mOBBINIEHHUs PUCKA KPOBO-
tedeHni. B. Hunter 1 coaBT. BbICKa3bIBAIOT IIPEATIOAOXKEHHE,
uro BBeAeHHe TAIT MOXKeT OBITD IIOAE3HBIM AASL KpariHe Ts-
XKEABIX HAI[UEHTOB, KOTOPble He MOTYT IOAYYHUTb AOCTYII
K 9KCTPAaKOPIOpaAbHON oKkcureHanuu kposu [20]. [Taaunu-
PyeTcs IpOBeCTH KAMHHYECKOe MCCAEAOBAaHHUE C IIPUMeHe-
HueM BBeaeHMsI TAII 25 Mr B TeueHHUe 2 4 C IIOCACAYIOIIUM
BBEACHUEM 25 MI' B Te4eHHe MOCAEAYIOIIUX 22 Y IPU AO-
3e, He npesbiuratoniest 0,9 mr/kr. ITpepnoaaraeTcst uCIoAb-
30BaTh Te K& caMble KPUTEPUH HUCKAIOYEHHS, KOTOpble Cy-
I[eCTBYIOT B HACTOsAIee BpeMs AASl A€UEHHS HHCYABTA U UH-
dapxTa MHOKapAa.

MesxAekapcTBeHHbIE B3aHMOAENCTBH S

CaeayeT yYUTBIBATh BO3MOXKHOCTD KAMHHYECKHM 3HAYH-
MbIX MEXAEKAPCTBEHHBIX B3aUMOACHCTBHI IIPU OAHOBpe-
MEHHOM Ha3HaueHHHU IPOTHBOBHPYCHBIX IpErapaToB C aH-
THATPETaHTHBIMHU IIPeIapaTaMK M MEePOPAABHBIMH aHTHKOA-
TyASTHTaMH.

CoraacHo AQHHBIM AMBEpPITYAbCKOM TPYIIIBI MO MeXAe-
KapCTBEHHOMY B3aUMOAENCTBHIO [24], AOIMHABUp U puUTO-
HaBUp (OCOGEHHO) SABASIOTCS MHTMOGMTOPaMH LUTOXPOMA
CYP3A, a Taxke 06eAKOB-TPAHCIIOPTEPOB AEKAPCTB, TAKHX
KaKk P-TAMKOIpOTeHH, 6€AOK YCTOMYMBOCTH K PaKy MOAOUY-
noit xenest (BCRP), 6erok-rpancrioprep OATP1B1. Ao-
nuHasup u putoHaBup (A/P) MOryT moBbIIATb KOHIIEH-
TpaLuK IpernapaTos, KoTopsle Metaboausupyworcs CYP3A
U TPAHCIOPTUPYIOTCS TUMU HeAKaMi. DTO MOXET YCUAUTD
HAH TIPOAOHTHPOBATh TepaleBTHYeCKHe 3$PeKThl U Hexe-
AaTeAbHbIe SBACHHMS IIPU IIpHeMe COOTBETCTBYIOIIHMX AeKap-
CTBeHHBIX mpernapaToB. Xaopoxud (XAX) u THAPOKCHX-
aopoxur (IXAX) - ymepennsie unruburopst CYP2D6
1 P-rAMKOIIpOTEHHa, B CBSI3U C YeM TPebyeTCst OCTOPOKHOCTD
IPY COYETAHHOM IIpHeMe C AeKapCTBeHHbIMU IperapaTaMu
C Y3KHM TepaIreBTUIECKUM AUAIIA30HOM, METa0OAU3UPYEMBI-
MU MAHU TPAHCIOPTHPYEMBIMU THMH CHCTEeMaMH.
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Ilpu coyerannom npumenenun A/P ¢ puBapoxcabanoM,
anMKCcabaHOM U, B MEHBIIIEH CTelleHH, C 9A0KCA6aHOM IIPOHC-
XOAHT 3HAYMMOE IIOBBIIIeHNE KOHIIEHTPAIIMK aHTUKOAT yASTH-
T0B. IIpu coueTanHoM npueme A/P ¢ Aa6I/II‘aTPaHOM U Bap-
¢$apHHOM BO3MOXXHO CHIDKEHHE KOHIIEeHTPaLUH IIPeIapaToB
B kpoBu. [Ipu aTom Hapo yuects, uro kouTpoab MHO y ma-
11eHTOB ¢ TspKeAbiM TedeHrneM COVID-19 6yaer saTpyaHeH
B CBSI3H C yBeAMUEHHEM 3TOTO ITapaMeTpa M3-3a Pa3BUTHUS KO-
aryaomaruu [19].

ITpu couerannom npueme XAX man I'XAX ¢ paburatpa-
HOM M 9A0KCabaHOM, B MeHbIIIell CTEIIeHH C PUBAPOKCAOaHOM
U anuKcabaHOM, NPOHCXOAUT IIOBBINIEHHE KOHIIEHTPAIIUU
arTuKoaryAsHToB. XAX u I'’XAX He BAMSIOT Ha KOHIJeHTpa-
1uio BapdapuHa.

Baxxuo ormeTuts, uro HU A/P, -t XAX u I'XAX He BAU-
SIOT Ha KOHIJEHTPAaIlUM B KPOBU TAKHMX AHTHKOAI'yASHTOB,
kak aHokcanapuH, HOT' u ponpanapunykc.

Y manueHToB, HYXAQIOIUXCS B AHTHATPETaHTHOH Te-
pamnuy, MOXeT IPUMEHATHCS AIleTHACAAUITHAOBAS KHUCAOTA
(ACK), xoHLeHTpalus KOTOpOil He MEHSeTCs B TAa3Me Kpo-
Bu mpu coderanHoM npueme ¢ A/P, XAX, I'XAX. Ilpu ne-
06x0AUMOCTH HasHavyeHus: uHruouropa P2Y12 mpemapa-
TOM BBIOOpA SIBASIETCSI IIPACYTPEA, KOHIIEHTPALHsl KOTOPOTO
He MeHSeTCS IIPH COYeTAHHOM IIpHeMe C IIPOTHBOBUPYCHBI-
mu npenaparamu. Ilpu coderansnoM mpueme A/P ¢ xaomu-
AOTPEAOM IIPOMCXOAUT 3HAYMMOE CHIDKEHHE KOHIIeHTpa-
LUK AKTHBHOTO METAbOAMTA KAOIIMAOTPeAd, TOraa Kak XAX
u '’XAX He BAUSIOT Ha KOHIIEHTPALUIO METAOOAUTA KAOIIH-
Aorpeaa. A/P croco6CTByIOT 3HAYUMOMY ITOBBILIEHHIO KOH-
nenTpanun Tukarpeaopa, XAX u '’XAX He BAUSIOT Ha KOH-
neHTpanio atoro npemapara. A/P, XAX u I'XA e Bausior
Ha KOHIIEHTPAIHIO CTPENTOKHHA3BL.

IKCnepThl peKOMEHAYIOT

1. OanM u3 ocaoxxaennit uH$pexnuun COVID-19 aBasiercs
pa3BHUTHE KOAryAOIIATHH C BO3HUKHOBEHHEM TPOMOO30B
B KPYTIHBIX M MEAKHX COCYAAX (TIpHYeM He TOABKO B BeHaX
U ACTOYHBIX apTEPHUSIX, HO H B CEPAILle, COCYAAX TOAOBHOTO
MO3ra, MO4YeK, TeYeHH) U BO3MOXHBIM (POPMUPOBAHHEM
cuappoma ABC.

2. TpoM003bI Ha Pa3AMYHBIX YPOBHSIX, B TOM YHCA€ B MUKPO-
LUPKYASITOPHOM PYCAe, IPUBOAST K IIOPKEHUSIM MHOTUX
OPraHOB U Pa3BUTHIO IOAUOPTaHHOH HEAOCTaTOYHOCTH.

3. PexomeHAyeTCSI MOHHUTOPHUPOBATb COCTOSIHUE CHCTe-
MbI TeMOCTa3a y BCeX FOCIUTAAUSHPOBAHHBIX IIAIIMEHTOB
¢ COVID-19, a Takxe MpOBOAUTb IPOPUAAKTHKY TPOM-
borraeckux ocaoxHeHuit ¢ momomipro HMI, HOT' u pon-
AaIlapUHYKCa.

4. PexoMeHAyeTCA IIepeBOA MALIMEHTOB, IIOAYYAIOIIIX IIEPOPAAD-
HbIe aHTUKOATyASIHTBI, B TOM YHCAe BapdapHH, H3-3a AeKap-
creenHbIx B3anmopercteuil ¢ A/P, XAX u I'XAX Ha IapeH-

TepaabHbie antuxoaryasutsl (HMI, HOT, donaanapumykc).

S. Ilanuentsl, noayyatomue ACK, moryT mpopoaxuTs mpu-
eM IpermapaTa Ha ¢(OHe INPOTHBOBHPYCHOH TepaIHu.
AAsL TIAIIEHTOB, HY>XXAQIOIIUXCSI B ABYXKOMIIOHEHTHOI
AHTUTPOMOOLUTAPHON TepaInH, ONTHMAAPHON KOMOHMHA-
nueit siBasieTcst ACK + mpacyrpea.

6. Ilpu pasBUTHH TPOMOOTUIECKUX OCAOXKHEHHI IIPOBOAST
AedeHHe COTAACHO KAMHMYECKMM PeKOMEeHAALIUAM (TBAA,
cucTemMHble TPOM603bI 1 aMboAnH, curApom ABC).

COVID-19 uremoTpancyysuu

CymecTByeT AM PHCK IlepeAaurl KOPOHABUPYCOB IIPU Te-
MoTpancysun? B mepmop smmpemunm SARS-CoV-2 mope-
AVMPOBAaHHE PUCKOB, CBS3aHHBIX C reMOTpaHCQys3HeH, Ieae-
COOOpPa3HO OCYILIECTBASITh Ha OCHOBE AQHHBIX OIIHAEMHH,
BbizBaHHOM SARS-CoV-2 B 2002-2003 rr., mockoabky SARS-
CoV-2 Ha 79,8% upenrmaes SARS-CoV-2 [25].

HccaepoBaHHS IIAQ3MBI ITAIIMEHTOB, MHQHIIMPOBAHHBIX
SARS-CoV-2 [26-29], MERS-CoV [30] uau SARS-CoV-2
[2], mokasaawn, uro Bupycuast PHK MmoxeT 6b1Th 06HapysKeHa
B [IAA3Me MAH CHIBOPOTKE KPOBH, KaK BO BpeMsl OCTPOH $a3bl
3a60A€BaHIIS, TAK U B [IOCAEAYIOLINE [IEPUOABL BaxkHO mom-
HUTB, YTO 06Hapy>KeHHe BupycHoit PHK ¢ momomsio ITLP
He 9KBHBAAEHTHO OOHApy>XeHHIO BUpyca; kpoMe Toro, BO3
B 2003r. 3a¢uKcHpOBaAa OTCYTCTBHE CAy4YaeB MHQUIMPO-
BaHyA nmanueHToB SARS-CoV-2 B xoae mepeAnBaHIS KPOBHL.
TeMm He MeHee TeOpeTUYECKH CYIIECTBYeT PUCK IIePEAAdr KO-
ponasupyca SARS-CoV-2 npu nepeansannu kposu [31].

Ha BosmOKHBI (TeopeTHYecKuil) PUCK NepeAAYn BEPY-
Ca ATMIMYHON MHEBMOHMU IPU IEepPeAUBAHMM KPOBHU YKa3bl-
BAIOT B CBOUX AOKYMEHTAX IO 6e30MacCHOCTHU IePeAnBAHUS
kposu BO3 [31] u FDA [32], pexomenayst co6a10AaTh Me-
PBI IPEAOCTOPOXXHOCTH B PallOHAX, TA€ 3aQUKCHPOBAHA SITH-
AEMUSI, ¥ OCYILeCTBASTD AOHOPCTBO, CABHTAsl CPOKH 3abopa
KpOBHU Ha 00Aee IIO3AHUIT 6€30MaCHBIIL [IEPHOA.

HccaepoBaHMS CBIBOPOTKM KPOBH M QOpPMEHHBIX dAe-
MEeHTOB KpoBU 60AbHBIX, HHQHIEpOoBaHHBIX SARS-CoV-2,
IIO3BOAMAM YCTaHOBHUTDb, YTO B AMMQOLUTAX KOHI|EHTpa-
nust PHK SARS-CoV-2 ropasao Bbimme, 4eM B IAa3Me, Kak
B OCTPOM IIEPHOAE, TaK U B [IEPHOA BHI3AOPOBAeHNs [ 33].

BriocaeactBun 66140 p0Ka3ano, uTo SARS-CoV-2 moxer
HEe TOABKO MHQUIIMPOBATh AMMQOILUTHL, HO M BOCIPOM3BO-
AMTBCS B HUX [34-36]. OTH pe3yAbTaThI IOATBEPAMAH [IOTEH-
IIMAABHBIA PUCK IepeAadr HHPEKIHH dYepes MpeIapaThl Kpo-
BH C BBICOKUMH KOHIJEHTPAIIHAMU AOHOPCKUX AUMQOIUTOB
(cTBOAOBBIE KAETKHM TIepH{epHIecKOil KPOBH, KOCTHbI MO,
KOHIeHTparbl rpanyAonutos). C 2003 1. cAoXwuAach mapa-
AOKCaAbHASI CHUTYaI[Usl: C OAHOH CTOPOHBI, €CTbh AOKA3aTeAb-
c1Ba, 4T0 SARS-Co0V-2 AefICTBUTEABHO CYIIleCTBOBAA B IIAA3-
Me HAU AMMQonHTax nanueHToB ¢ SARS, ¢ Apyroii cropoHbl,
HM OAHA CTPaHA U HU OAHA IPO$eCCHOHAAbHAS OPTaHH3aIUs,
Bkatouas BO3 [31] n Amepukanckyro acconuanuio 6aHKoOB
kposu (AABB), He PeKOMEHAOBAAU MPOBOAUTb CKPUHUHT
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aoHopos Ha Haanaue PHK SARS-CoV-2 B maazme xposu. Ta-

KOe pellleHre BO MHOTOM OCHOBAaHO Ha CACAYIOIINX (aKTax:

HCCAGAOBAHUS, B KOTOPBIX IIPOBOAMACS CKPHHHUHI AOHOP-

ckoit kposu Ha PHK SARS-CoV-2 B 2003 1., He BbIIBUAM ITO-

AOXXHTEABHBIX Pe3yABTaTOB [ 37 ]; BUpyCHAs HArpy3Ka IpH Ile-

peAMBaHMY [AA3MBbI HusKas [38-40]; caydaes TpaHcdysuon-

HOW nepeAaun UHQEKIMH He 3aperucrpuposaso [31].

[Ty6AuKanuii, MOCBSIIEHHBIX AHAAU3Y 0€30MACHOCTH
reMOTpaHCy3Hu B IEpHUOA HBIHENIHEH SIHAeMHH, Kpail-
He Mano. MccaepoBanue maasmer kposu y 41 manueHTa, HH-
dunuposannoro SARS-CoV-2 B r.¥Yxanp (KHP), moxasa-
A0, yto BupycHast PHK 6biaa o6Hapyxena y 6 (15%) nanu-
eHTOB, IIPH 3TOM CpeAHee MOporosoe 3HadeHue nukaa IT11P
66110 35,1 (95% AoBepuTeAbHbIt MHTEpBaA OT 34,7 A0 35,1),
YTO yKa3blBaeT Ha OYeHb HU3KYI0 KoHIeHTpammo PHK.
He 6p1a0 pasamunit o yposHio BupycHoit PHK mexay ma-
IIeHTaMH, HY>KAAQBIIMMUCS B ACUEHHH B YCAOBHSX OTAEAC-
HISI MHTEHCHBHOM TepaIlly, M HAIlHeHTaMU C ACIKHM Tede-
HueM 6oae3Hn. EBpomeiickuil 1leHTp MpOQPHAAKTHKH U KOH-
Tpoast 3a6oaesanuit (ECDC) [41] u AABB [42] cuuraror
I1eAeCOOOPa3HBIM OTCPOUYKY AOHOPCTBA KPOBHU M KAETOK KPO-
BU Ha CPOK 21 AeHb mocae BO3MOXKHOTO KOHTAaKTa C IaljueH-
TOM C noarBep>xaeHHON HHPekrmenn SARS-CoV-2 nam aso-
6BIM AMIIOM, BepHyBIuMcs 13 T. Yxaub (KHP) [41].

Hcxoas us Toro, 94ro:

1) Bupycuas PHK B maasme MAM CHIBOPOTKE MOXeT ObITb
obHapyxeHa y mauentos ¢ COVID-19 He cpasy, a Ha 2-i1
HAHM 3-1 AeHD IIOCA€ IOSIBACHHS CHMIITOMOB;

2) BbIABAEHbI MAIMEHTHI 6€3 AUXOPAAKU U 6eCCHMITOMHbIE
HOCHTEAH, 4TO YBEAMYHBAET BEPOSTHOCTb AOHODPCTBA
Y 9TOH KaTerOpHH MAI[eHTOB;

3) HeT AQHHBIX O BUPYCHOI1 Harpy3sKe B IIAa3Me, CbIBOPOTKE
HAU AUMQOLIUTAX CPEAH AIOAEH B MHKYOAIHOHHOM IIepHU-
OA€, CAeAyeT IIPOBECTH MCCACAOBAHIS AASI OLIEHKU PHCKa
U BepOATHOCTH TpaHCcPysuonHoH mepepadu SARS-CoV-2
10 CPAaBHEHHMIO C APYTUMHU KOPOHABHPYCAMH.

B Hacrosmee BpeMsl CAeAOBaHHE MepaM IIO OTCPOUKe
AOHOPCTBA OCTAeTCS TAABHBIM IPOQPUAAKTHYECKHM Mepo-
npusitTieM. IloAydyeHne pe3yAbTaTOB MCCAGAOBAaHUH CKpH-
aunra Ha PHK SARS-CoV-2, TecTupoBanus Ha aHTHTeAA
K BUPYCY Y OOABLIOT0 KOAUYECTBA HHPUIIUPOBAHHBIX U HO-
cuTeAeit MHPEKIUH MO3BOAUT IIPUHATb 00OCHOBAHHBIE pe-
KOMEHAALIUH.

B Hacrosmee Bpemst B KHP mpooasitcst caeayromue
NpOQUAAKTHYECKHE MEPOIPHUATHS IO CHIDKEHUIO PHCKA
nepepadr MHQEKIIMHM IPH IeMOTPAHCY3HH: H3MepeHHe
TeMIIepaTyphl TeAd IepeA CAAUell KPOBH; AaHKETHBINA OIPOC
HOTEHITMAABHOTO AOHOpPa O HAAWYHMHU CIIeIMPHIECKHX
aast uHexnnu SARS-CoV-2 cUMITOMOB y HEroO U ero poA-
CTBEHHHKOB, A TAK’Ke MApIIPYTHI IIEPEABIKEHHS YACHOB Ce-
MbH 3a Ipouiealtre 28 AHeH; aHAAM3 COCTOSIHHS AOHOpa
Y YAEHOB €TI0 CeMbHU ITOCAE CAAYM KPOBH Ha HAAMYHE HAH OT-

ISSN 0022-9040. Kapauoaorus. 2020;60(6). DOI: 10.18087/cardio.2020.5.n1132

CYTCTBHE Yy HUX CIIelTUPHIeCKMX CUMIITOMOB; YHHYTOXKEHHe
AOHOPCKOI1 KPOBU OT MHPHUIIMPOBAaHHBIX AOHOPOB [43].

Caeayer mpu3HaTh, YTO B HACTOsIee BpeMs, B IIEPHOA
ammaemun SARS-CoV-2, a¢dexTuBHOCTD aTHX Mep, OIpo-
6oBaHHbIX Bo Bpemst ammpemun SARS-CoV-2, MERS-CoV,
OCTaeTCsl HEYTOYHeHHOW. Pemmas BO3HMKIIYIO HpobAeMmy,
YXaHbCKMI IIeHTp KPOBH M BCE CTAHIIMHU IIePeAMBAHMS KPO-
BU B ipoBuHImE Xy69it Hadaau ¢ 10 peBpaast 2020. ompepe-
aars PHK SARS-CoV-2 B maasme KpoBu AOHOPOB.

IKCNepThl peKOMEHAYIOT

ITeAecoOOpa3sHO AO IIOAyYEHHSI Pe3yABTATOB HOBBIX HC-
CAEAOBAHHUI CA€AOBaTh NPOPUAAKTHIECKHM MepaM, PeKo-
MeHAOBAaHHBIM EBpormefickuM LeHTpOM IPOQHAAKTHKH
U KOHTpoAs 3ab6oaeBanuit, AABB u Kuraiickum obimecTsom
IO MepeAnBaHuUIO KpoBH [41-43].

COVID-19 n HapymeHue TpaHCIOpPTa
ra3oB KpOBH: MU HAH P€aAbHOCTB?

HoBast xopoHaBHpyCHasi NHEBMOHHUs, BbI3BaHHAs BHpY-
com SARS-CoV-2, sBaseTca nHPEKIIMOHHON OCTPOH peciH-
PaTOpHOM HH}eKIMelH, XapaKTepPU3YIOIeicsl BRICOKOH pac-
IIPOCTPAHEHHOCTDHIO X CMEPTHOCTDIO [44].

Aas moncka U co3paHuS 3PPeKTHBHBIX METOAOB Aeue-
Hus nHekru COVID-19 cTpeMuTeABHBIMU TEMITAMH HAET
u3ydeHHe MeXaHHU3MOB IOBPEXAEHHUS M HapylleHHs QyHK-
it Aerounoit Tkauu [ 4S5 ]. Hanboaee n3BecTHOI THIIOTE301
B3anmopeticTeus Bupyca SARS-CoV-2 mpemmymecTsenHO
C AAbBEOASIPHBIMU SIMTEAHAAbHBIMU KA€TKAMH SBASETCS ero
CBSA3b C PEIeNTOPOM AHTMOTeH3UH IpeBpalaomero ¢ep-
menTa 2 (AITD2) AAs O6AerdeHns IPOHMKHOBEHHS BUPY-
ca B KAGTKU-MUIIEHH. AOTIOAHMTEABHBIM MEXaHHU3MOM AeH-
crus Bupyca SARS-CoV-2, BHI3BIBAIOIMIEro pecnupaTopHYIo
AUCOYHKIIUIO ¥ THIIOKCEMHIO, PSIA YYEHBIX CUMTAIOT <IUTO-
KHHOBBII IITOPM>, KOTOPBII pa3BUBAETCS B OTBET Ha AUCOa-
AaHC peaxiuy T-xeAnepHbIX KAeTOK 1-T0 1 2-10 THIIOB [46].

Yuyenste W. Liu u H. Li 7 ampeas 2020r. npeacTaBuan
AASL OOCYIKACHHUS HOBYIO THIIOTe3y BAHSHHUS BO3OYAUTEAS KO-
ponasupyca SARS-CoV-2 Ha cTpykTypy U QYHKIIMU Aerod-
HOM TKaHH, YTO IIPUBOAUT K PA3BUTHIO «OCOOOI> IMHEBMO-
HHH, ONPeAeAsieMOH NPU KOMITBIOTEPHOM TOMOTpadHHU BbI-
COKOTO paspelleHus Kak NosBAeHHe (peHOMEeHa <MATOBOTO
crekaa» [47]. Asroppl mpeamoaarawot, uro Bupyc SARS-
CoV-2 noBpexAaeT BaKHBII TPAHCIIOPTHBINA GEAOK deAOBe-
Ka — IeMOTAOOHH, YTO IMPHBOAUT K HAPYIIEHUIO TPAHCIIOP-
THPOBKH KHCAOPOAQ KaK K AGTKUM, TaK U K APyTHM OpTaHaM
Y TKaHSIM.

TeMOrA06uH mpeAcTaBAseT COO0M OEAOK, BKAIOYAIOIHIL
4 moAumnenTuAHbIe Lemu — aabda-1, aabda-2, 6eta-1, bera-2
(raobum), Kakpas M3 KOTOPHIX CBsi3aHa C He6eAKOBOM va-
crbio — reMoM (puc.2) [48]. TeM — 3TO KOMIIAEKC ABYXBa-
AGHTHOTO >KeAe3a C HMOAMITMKAMYECKHM OPTaHHYeCKUM Be-
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Pucynox 2. CrpykTypa reMorao6uHa
u rema (aparruposaso mo [S0])
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Monekyna remornoGuHa

mecTBoM nop¢upunoM. Ilopoupunsl mupoko mpeacrabae-
HbI B XMBOH U HEXHMBOH IIPUPOAE, TaK KaK BXOAST B COCTaB
coipoit HedpTH, XAopoduara, nuroxpoma C, muTOXpoma
P450. ®epmenT dpeppoxesarasa BcrpausaeT Fe’* B Moaeky-
Ay mporornopupuHa u obpasyer rem. FcrouHukoM sxeaesa
AASL CHHTe3a reMa CAYXHUT ¢pepputrs. Takum obpazom, mop-
¢upuH, B IleHTpe KoToporo Haxoputcs: Fe’!, HaspiBaeTcs re-
moM. Tem obecrieunBaer cBs3biBaHMe (MUOTAOGHH, T€MOTAO-
6un) u rpancnopr (remorao6un) O,: 1 MoAekyAa remorao6u-
Ha MOXeT HeCTU AO 4 MoaekyA O,, 1 r remorao6una — 1,34 ma
O,. Ilopdupun sBasieTcs mpeanecrseHHUKoM rema. ITopou-
PHH AeTPAAUPYET B OUAUPYOUH 1 BBIBOAUTCSI C XKEAUDIO, A JKe-
A€30 B MOAEKYA€ MOXXET ObITb IOBTOPHO UCIIOAB30BAHO Opra-
Hu3MoM [49]. Tem coepnnsercst c 6eAkoBOIt CyObeAHULIETH
4epe3 OCTaTOK TMCTHAMHA KOOPAMHAITMOHHOMN CBSI3BIO JKeAe-
3a 1 yepe3 THAPOPOOHDIE CBSI3U IIUPPOABHBIX KOACL] K THAPO-
$obHBIX aMHHOKHCAOT. TeM pacroaaraeTcst Kak 6bI B KapMa-
He CBOeH Ilelu U pOPMHPYeTCs reM-COAePIKAIIHI IIPOTOMeED.
I'em HepacTBOpHMM B BOAE, B3aUMOAEHCTBYeT C TPaHCIIOPT-
HBIMHU OeAKaMH, CBSI3BIBAIOLIUME €r0, YTO0BI CPOPMUPOBATH
KOMIIAEKC ¥ TPAHCIIOPTHPOBATDCS B II€YEHb.

IIpumeHeHre TaKUX METOAOB, KaK aHAAU3 KOHCEpPBAaTHB-
HBIX [T0CAepAOBaTeAbHOCTel B AoomeHe PHK Bupyca, 6eakoBoe
MOAEAUPOBaHHe, OCYIeCTBAEHHOE Ha OCHOBe pacmudpo-
BaHHOTO IeHOMa BHPYCA, © MOAEKYASPHASI «CTBIKOBKa>, IIO-
3BOAMAO y4eHBIM IPOAEMOHCTPHpPOBaTh, uTo BuUpyc SARS-
CoV-2 BO3AEHCTBYeT Ha 9PUTPOLUTHL OIIOCPEAOBAHHO C IIO-
Mompbio HecTpyKTypHbIx 6eakos (ORF1lab, ORF10, ORF3a),
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Pucynox 3. Crpykrypa Bupyca
SARS-CoV-2 (apanruposano us [53])

KOTOpbIe He SIBASIFOTCS YaCThI0 BUPYCHOTO KAIICHAQ, KOAHPY-
emble BupycHoit PHK, HO obecred4nBaloT «CTHIKOBKY> BH-
pyca C KAeTKAMH — IPUTPOLUTAMU. B IpHKperAeHHM BU-
pyca Ha SPUTPOIMTAX U €TO PeNAMKALMM B HUX MOTYT TaK-
Ke IPHHHMATb y4acTHe MOBEPXHOCTHBIA TAMKOIPOTEHH S
¥ elmje OAMH HeCTpyKTypHb1ii 6eaok ORFS [47].

WssectHo, uro renom SARS-CoV-2 cocrout us 60AbII0-
ro HecrpykrypHoro noaunporeuna (ORFlab), xoroprit
3aTreM IPOTEOAMTHYECKH paciieNAsiercs ¢ obpasoBaHHEM
15/16 6eAaxoB, 4 CTPYKTypHBIX HEAKOB U HECKOABKHX BCIIO-
morareabHbix (Hecrpykrypubix) 6eakos (ORF3a, ORF6,
ORF7, ORF7a, ORF8, ORF9, OFR10) [50]. Yernipe cTpyxk-
TYPHBIX 6€AKa COCTOSIT U3 IIOBEPXHOCTHOTO MIKIMO0OPa3HOTO
TAMKOIIPOTENHA S, MeMOpaHHOro Oeaka M, 6eaka 060A0UKH
E u 6eaka Hykaeokarcuaa N (puc. 3) [S1]. IToBepxuocTHbiit
TAMKOIIPOTEUH S UTPAeT KAIOUEBYIO POAb B IPUKpEIACHUU
BHpPYCa K AAbBEOAOIIUTAM 2-TO THIIA, CBSA3BIBASICh C PEIleNTo-
pom ATI®2, yTo HapylIaeT rapMOHU3ALMIO POLIECCOB BEH-
THASILIUM U Nep$Y3UH C HAKOIAEHUEM JKHUAKOCTU B aAbBEO-
AaX, HO He y4acTByeT B aTaKe Ha dPUTPOLIUT MAM MUHHMAAb-
HO BHEADSIETCS B 9TOT mponecc [S52].

Haes uccaeponareaeit W. Liu u H. Li o moBpexaenunu re-
morao6uHa BupycoM SARS-CoV-2 6b1aa ocHOBaHA Ha IpeA-
IIOAOKEHHH O TOM, YTO HECTPYKTypHbIe OEAKH BHUPYCa, CBsI-
3bIBAIOIIME T'eM, MMEIOT aHAAOTHYHble KOHCepBaTHBHBIE IIO-
caepoBateapHocTu B PHK, kak u rem-cBsispiBaroigite 6eAku
KPOBH, BHEAPEHHE KOTOPBIX B 9PUTPOLIUT IIPUBEAET K Pasob-
LEHHIO CBsi3ell XeAe3a u nopdupura [47].

Asropsr ucnoaszopaan HEME's oHAaltH-cepBep AAsL TI0-
MICKa aHAAOTMYHBIX NOCAeAOBaTeAbHOCTell aoMeHoB PHK
HeCTPYKTYPHBIX 0€AKOB BHpyca U 0EAKOB, CBSI3bIBAIOIIMX
reM 4yeAoBeKa. B uTore 6p1A0 HAFAEHO, YTO S BUPYCHBIX OeA-
xoB (ORFlab, ORF3a, ORF7a, ORF8 u ORF10) umeror
IIOXOXKHe QYHKI[IOHAABHBIE 00AACTH AOMEHOB, KaK U B reM-
CBSI3BIBAIOIIMX OeAKax deAoBeka. VIsydeHumio B3amMopeii-
CTBUS 9THX HEAKOB C reMOTAOOMHOM ObIAQ MOCBSIIIEHA AAAD-
Hefimas paboTa.

B urore 65140 OIpeAeAeHO, YTO 3 HECTPYKTYPHBIX OeAka
ORF10, ORFlab u ORF3a Bupyca SARS-CoV-2 nepssiMu
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aTaKYIOT TeM reMOTAOOHHA YeAOBEKa, PA3beANHSIS AaTOMbI JKe-
Ae3a C TOpPUPHHOM.

B paabHeitneM 6bIAO HAFIAGHO, YTO HECTPYKTYpPHBIE Oea-
k1 o ORFlab, ORF7a u ORF8 06AapafoT crocOOHOCTHIO
CBSI3BIBATbCS C MOPPUPUHOM, IPH ITOM HX CBSI3BIBAIOLIAS
crioco6HOCTh oTAMYaAach: 6eaox ORF7a umea camyio Hus-
KyIo criocobHocTs, 6eaok ORF8 — camyro BBICOKYIO, 6eAOK
ORFlab — cpepHioro. OTO 03HadaeT, 4TO CBsI3bIBAaHHE OeAKa
ORFS8 c noppupuHOM siBAsIeTCS HanboAee CTAOUABHBIM, OeA-
koB ORF1ab u ORF7a — HecTabUABHBIM.

TakxuM 06pa3oM, ITAITHOCTb MEXAHU3MA, C TIOMOILBIO KOTO-
poro HecTpyKTypHble 6eaku Bupyca SARS-CoV-2 arakyror rem,
Moxet 6bITh caepyromeit: 6eakn ORF10, ORFlab u ORF3a
ATaKyIOT reM, pa3o0IIast aTOMbI XeAe3a C TOPPUPHHOM; OeAKH
ORF6 u ORF7a TpaHCIOPTHPYIOT IOPYHPUH AASL CBSI3U €0
c 6eakom ORF8, 06pasyst cTabUABHBII KOMITAEKC.

ATaka remMa B reMOTAOOMHe 4YeAOBeKa HECTPYKTYpPHbI-
mu 6eaxkamu Bupyca ORF10, ORFlab 1 ORF3a npoucxopur
caepyromuM obpasom: 6eaok ORFlab csspiBaeTcst ¢ aabda-
IIeNbI0 TAOOMHA M aTaKyeT OeTa-Ilellb, BBI3bIBASI M3MEHEHHs
KoHuUryparuu B aabda- u bera-nersix; 6eaox ORF3 araky-
er beTa-1lenp, obecrieunBasi pa3obiieHIe ee C reMOM; OeAOK
ORF10 6bIcTpO IpHUKpenAsieTcst K 6eTa-1jely TA0OHHa 1 HeIlo-
CPEACTBEHHO BO3AEHCTBYeT Ha aTOMbI JKeAe3a B reMe OeTa-Iie-
. B utore rem pasaeasieTcst Ha HIOPPUPUH 1 ATOMBI XKeAe3a.

Pazobmenne rema Bupycamu SARS-CoV-2 mpuseaer,
KaK IPEAIIOAAralOT aBTOPbI HA€H, K YMEHbIIEHHIO KOHIIeH-
TpALMi FeMOTAOOUHA B KPOBH, CIIOCOOHOTO AOCTABASITH KHC-
AOPOA K TKAaHSIM U YTHAHU3MPOBATH YTAEKUCABIN ras. AAbBe-
OAOLIUTHI HAHOOAee UyBCTBHTEABHBI K HAPYIIEHHUIO OOMeHa
KHCAOPOAQ ¥ YTAEKHCAOTO [a3a, YTO BBI3BIBAET AKTHUBALHIO
BOCITAAMTEABHBIX PeaKIjiii, Pa3BUTHE U YyCyryOAeHHe pecIu-
PaTOPHOTO AUCTPECC-CHHAPOMA.

Apzymenmamu, 100meepxuoaruumu 6b108UHY MYy

zunome3sy, mozym Ovime caedyroujue

1. IToaTBep>KACHHEM OTON TIUIIOTe3bI CAYXKHUT TOT (aKT,
YTO B KAMHHUYECKON IIPaKTHKe OGOpbOBI ¢ KOPOHABUPYC-
Hoit undpexyueir COVID-19 6p1a0 0bHApYKeHO Y 60AD-
HBIX 3HAYMTEABHOE yBeAMYeHHe B KpoBu ¢peppuruna [1].
AmepukaHckoe 00IecTBO HHPEKIMOHHBIX 3a00AeBaHMI
11 ampeast 2020 1. OITy6AMKOBAAO PeKOMEHAALIUH IO Aede-
HUIO M TaKkTHKe BepeHus 60apHbIX ¢ COVID-19 undex-
IiMedl, B KOTOPHIX yBEAMYeHHe KOHIIEHTpaLuu ¢eppu-
TuHa B KpoBu 6oaee 800 ur/ma B kposu (Hopma 21,0-
274,7 Hr/MA) pacLeHHMBAaeTCS KaK KpHUTepHil TSDKeCTH
KOPOHABHPYCHOTO MOpaXkeHHs Aerkux [ S3].

2. Psip y4eHbBIX OTMETHAH, YTO Y OOABHBIX KOPOHABUPYCHOM
MHQEKIel CHIDKAeTCsl KOHIeHTpalys remMoraobuna [1,
53].T1o parusmv N. Chen u coasr., y 51% 60AbHDIX ¢ KOpO-
HABUPYCHOI ITHEBMOHHMEN OBIAO OOHAPYKEHO CHIDKeHHe
KOHIJeHTPAIIUK reMOTAOOHHA KPOBU 0e3 CHIDKEHUS yPOB-
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Hs1 opUTpoLuTOB [1]. MOXHO NPEAIIOAOKUTD, 9TO SpH-
Tponut npu arake Bupycom SARS-CoV-2 ne paspymraercs,
HO CTAaHOBHUTCS «AeEeKTHBIM > H3-32 Pa300IjeH s aTOMOB
XeAe3a B reMe M HOpUpPHUHA.

3. D¢ dexTuBHOCTD
uadexyun COVID-19, j 0 KOTOpOii COOOIIAAOCH B PEKO-

XAOPOXHHA IIPH KOPOHABHPYCHOM
Menpanusax Centers for Disease Control and Prevention
[54], aBropamu mpen o paspymenun Bupycom SARS-
CoV-2 rema B reMorao6uHe, 6biAa AOKa3aHA B HAyYHOM
skcriepumenTe [47]. VICHOAb3ys TEXHOAOTHIO MOAEKY-
ASIPHO! <«CTBIKOBKH>, ydeHble IOKA3aAH, 4TO XHUMHUYe-
CKHMe KOMIIOHeHTBI pocdara XAOPOXHHA KOHKYPHUPYIOT
C BUPYCHBIMH 0€AKaMHU 32 CBS3b C IOPPUPHHOM, HHIH-
Oupysi CTpyKTypHbIit raukonporens E2 u HecTpyKTyp-
Hb1 6eaok ORF8. Kpome Toro, XAOpOXuH MOXeT IpeAoT-
BPaTUTDb aTaKy HeCTPYKTypHbIX Geakos Bupyca ORF1lab,
ORF3a u ORF10 Ha reM, 4To IpemsTCTByeT pa3obije-
HHIO aTOMOB >XeAe3a U nopupuna. CriocobHOCTb XAO-
POXHHA CBSI3BIBATHCS C HOPPUPHHOM B 8 pa3 GOAbIIe CBsI-
3bIBAIOLIENl CIIOCOOHOCTH HECTPYKTYpPHOIO 6eAka BHpY-
ca ORFlab, na 37% 6o0AbIie cBA3bIBAIOIIEl CITIOCOOHOCTH
HecTpyKTypHOro 6eaxa ORFS, B 13 pa3 6oAbire cBsI3bIBa-
fomeit cioco6HocTH HecTpykTypHOTo 6eaka ORF7a [55].

4. Bricokyro mnpexktuBHOCTh BHpyca SARS-CoV-2 Heapss
OOBSICHUTD TOABKO U3BECTHOM TEOPHeEi O TOM, YTO HOBBII
KOpOHaBUpYc cBs3biBaercs ¢ pernenTopoM ACE2 veaose-
Ka yepes IIUITbI IIOBEPXHOCTHOTO TAMKOIIPOTEHHA S BUPY-
ca. Ectp paHHBIE, 4TO 3Ta CBA3BIBAIONIAS CIOCOOHOCTD
caabas. B mpoTrBOBeC 3TOMy THIIOTE3a O CBSI3U GEAKOB
BHpyca ¢ MOPUPUHOM IIPU Pa30OIIeHUH reMa reMOTAO-
OuHa OOBSCHSIET BBICOKYIO MH(PEKTUBHOCTb BHPYCa TeM,
4TO KOMIIAEKC O@AKH BHPYCa — MOPPHUPUH CIIOCOOEH AETKO
IIPOHMKATD Yepe3 AI0Oble KAeTOYHbIe MeMOPAHbI 3a CUeT
TOTO, YTO ITHM CBOMCTBOM 00AaA2€T IIOPPUPUH, KOTOPBIi
SIBASIETCSI TIPEACTABHTEAEM KAACCA A30TCOACPIKAIIMX MOAH-
MepOB, XapaKTepPH3YIOIUXCS CHABHON CIOCOOHOCTBIO
HAXOAHTb U IIPOHHUKATH B KAE€TOYHbIE MEMOPAHBbL.

S. IlpuHuMasi BO BHMMAHHe THIIOTE3y O BO3AEHCTBHH OeA-
koB Bupyca SARS-CoV-2 Ha reM reMorao6uHa u cBsI3bIBa-
HUH UX C HOP$UPUHOM, MOXKHO OOBSCHHTb OOA€e BBICO-
KYIO YaCTOTY 3apaKEHUSI MY>XUMH M OOABHBIX CAXapHbIM
auaberom (CA) 2-ro tuma. Y My)uuH 6osee BbICOKHI,
4eM y SKEHINVH, yPOBEHb IeMOTAOOHMHA, KOTOPBIHA SIBAS-
eTCsl MMIIEHDBIO AASL OEAKOB BUPYCA, CACAOBATEABHO, KOH-
IIeHTpAIHs TATOAOTMYECKUX KOMIIAEKCOB OEAKOB BHpyca
u nopupuna Gyser Bbille, a MOPPUPUH OTKPOET AOPO-
Ty AAS BHpYCa B Afobble opranel u TkaHu. [Ipu CA 2-ro
THIIA TAIJMEHTbl UMEIOT OOAee BBICOKHI YPOBEHb TAHMKH-
POBAaHHOTO TeMOTAOOHHA, KOTOPBII SIBASIETCSI A€30KCHIe-
MoraobuHOM. ITpu 3TOM AOKa3aHO, YTO KaK OKCHUIeHHPO-
BaHHbIN, TAK M A€30KCHI€MOTAOOHMH MOABEPraloTCs HAIa-
AeHuIO OeakoB BHpyca. Ilpeamoaaraercs, 4ro 3a cuer
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6.

aTaky 6eAKOB BUPYCa Ha Ae30KCHIeMOTAOOUH, KOHIJEHTpa-
LK1 KOTOPOTO HOBbIIeHA y 60AbHBIX CA 2-TO THIIA, Y HUX
BBIIIE PHCK 3200A€BaHUSI KOPOHABHPYCHON HH}eKInein
[56]. ITpu aTom y MHOTUX 60AbHBIX TedeHue CA, 2-ro Thma
Ha QOoHe KOPOHABHPYCHOH MHQEKIIHMH XapaKTepU3yeTcs
HapyIleHHeM YTAeBOAHOTO OOMeHa C pa3BUTHEM HAH IIPO-
IpeccHpOBaHUEM TUITePIAMKEMUHL.

Ecau cumrarp, 4TO rumoTesa o6 arake 0eAKOB BHpyca
Ha reMOTAOOMH BepHA, TO MOXKHO OOBSICHUTD HEAOCTATOY-
HbIi1 3¢ PeKT UCKYCCTBEHHON BEHTHASIIIY AeTKUX IIPU pas-
BUTHH KOPOHABUPYCHOM ITHEBMOHHH.

Dakxmot, Komopuvie cmassm nod comHerue
docmosepHocmo HO80il meopuu, mozym 6vims caedytoujue

1)

2)

KOHIIEHTPAL[Hsl 9PUTPOLIUTOB H COAEPYKAHHUE JKeAe32 B KPO-
BH Y OOABHBIX HOBOF KOPOHABHPYCHO HHEKIHel B 0OADb-
IIMHCTBE IIPEACTABACHHBIX PAbOT HAXOAUTCS B AMAIIA30-
He HOPMAABHBIX 3HaueHHil. I10aTOMy BO3HHKAeT BOIPOC,
KaKHM 00pa3oM BUPYCHBIH HEAOK MOpaXkaeT reMOTAOOHH?
EcAu MMMyHHBIM T€MOAM30M PUTPOLUTOB C Pa3PHIBOM
HX MeMOpaH 1 PacTBOPEHHSI MATPHUI[bI, TO II0YEMy He CHH-
KAeTCsI KOHIIEHTPALIUS dPUTPOLIUTOB U He YBEAMYHBAETCS
yPOBeHb 5KeAe3a B ChIBOpoTKe? Lau aTaka 6eAKOB BUPYCOB
OCyIIeCTBAsIeTCSI 6€3 pasphiBa KAETOYHBIX MeMOpaH, BO3-
MOXXHO, C UX PaCIIUpeHHeM, BHYTPH dPUTPOLIMTA C BbIXO-
AOM B KPOBH IATOAOTHYECKOTO KOMIIA@KCA: OeAKH BHpYyCa —
nopdupun? M3-3a OrpaHHYEHHBIX AAHHBIX HEBO3MOXHO
CMOAEAMPOBATDh, KAK BUPYCHbIE OEAKM aTaKyIOT IeMOTIAO-
OMH «CHApY)XI> HAU «BHYTPH> 9PUTPOLIUTOB;

OTCYTCTBYIOT AOKA3aTEAbCTBA TOTO, KAKOM HMMyHHBINA
OTBET BO3HMKAET B OPraHM3Me IIPU Pa3oliieHun OeAka-

3)

4)

MH BHUpYca aTOMOB >keAe3a U mopdupuHa B reme? Kakue
AHTUTeAd PabOTAIOT MPOTHB ITATOAOTHYECKOTO KOMIIAEK-
ca: 6eAky BUpyca — Iop$upuH?

HEesICHO, TI0YeMy BUPYC B3aUMOAEHCTBYeT C HOPQUPHHOM
B TeMOrAOOMHe, He BCTYIAeT B KOHTAKT C APYTHMH Oea-
KaMHM, COAEPKAIIUMH MOXOXKYH0 XMMUYECKYIO CTPYKTYpY,
HaIpHMep, C JUTOXPOMOM B MeMOpaHe KAeTKH?

aBTOPBI THIIOTe3bI O BAUSIHHU OEAKOB BUPYCa HA T€MOTAO-
OMH B 9KCIIepHMEHTe IOKAa3aAH, YTO CIIOCOOHOCTH IpoO-
THBOBUPYCHOTO IIpenapaTa ¢$aBUIMpPaBUpPa CBA3BIBATHCA
¢ 6eaxoM o60a0uky Bupyca E, HecTpykTypHbIMU OeakaMu
ORF7a u ORFlab Bbime, yeM y nopupuna, 6osee yem
B 2700, 450 u 1,8 pasa cOOTBETCTBEHHO, 2 9TO MOXKET IIpe-
IATCTBOBATH BUPYCY BOMTH B KACTKH XO3SMHA U U30eXaTh
3axBaTa IOpPPUPHHA HECTPYKTYPHBIMU OeAKaMH BHpY-
ca. Ho B axcriepumenTaAbHO pabore M. Wang u coasr.
npu BospericTBuu Ha SARS-CoV-2 in vitro 6s1A0 Haiipe-
HO, YTO IIPY CPaBHEHUH 7 MIPOTUBOBHPYCHBIX IIPEIApaTOB
(pubaBHpyH, MEHIMKAOBUP, HUTA30KCAHUA, HadaMOCTaT,
XAODOXHMH, PEMAECUBHP, (aBUIMpPaBUp) (aBUIUPABHP
He IPOSBUA AOCTATOYHYIO IIPOTUBOBHPYCHYIO aKTHB-
HOCTD [S7].

3KCHepT])I CYHUTAIOT

BbIABI/DKeHI/Ie HOBOM THIIOTE3BI O BSaI/IMOAefICTBI/IH 6ea-

xoB Bupyca SARS-CoV-2 ¢ nopdupunom B reme remoraobu-

Ha

TpeOyeT AAAPHEHIIEro MMOATBEPXKACHHUS 1 O0CY>KASHMS.

KOHfﬁAMKm urmepecos asmopamu He 3asisiiaemcd.
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