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DEADLY INVADER

Research suggests the
SARS-CoV-2 virus has an array
of adaptations that help it
break into human cells — the
first step in causing COVID-19
disease. Scientists are still
debating many of the details.

Spike
protein

M protein

¥

l* thought to break the spike

XXU3HeHHbIU LUUKnN

Cell
membrane ¢

1. The spike proteins that stud
the exterior of the virus have
receptor binding domains
that are extremely efficient at
ACE2 latching onto ACEZ2 receptors
on human cells.
Spike protein Receptor-
binding
domain

S2 subunit  S1subunit

2. Furin or another enzyme,
. such as TMPRSS2, on the

y exterior of the host cell are
protein at one or more
TMPRSS2 cleavage sites.

5. The foreign RNA hijacks
the host’s cellular
machinery to produce
RNA and proteins that get

assembled into new virus
particles.

6. As the virus particles
exit the cell, furin might
act on the spike protein
to prime it. The new
particles can attack
other cells or leave the
body and infect other
people.

3. That exposes fusion
peptides — small chains of
amino acids — that fuse the
viral membrane with the
membrane of the host cell.

Snipped Fusic_;n
spike protein  peptides

Virus Cell
membrane membrane

4. Fusion allows the virus's RNA
to enter the host cell, where it
gets translated into proteins.
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Nat Rev Immunol. 2020
doi: 10.1038/s41577-020-0311-8



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187672/
https://dx.doi.org/10.1038/s41577-020-0311-8
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Nat Rev Immunol. 2020
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TTpOTeKTUBHLIA UMMYHHBIU OTBeT

Neutralizin
Alveolar * : g
macrophages antibody binds

Y clear up apd inactivates
SF, neutralized virus @ YIRS
No virus
release
Alveolar
macrophages
recognize and
phagocytose ]
apoptotic cell
CD4" Tcell

mediates efficient |/
immune response ||

g

CD8* Tcell *
recognizes

and eliminates
infected cells

Healthy immune response
* Infected cells rapidly cleared

* Virus inactivated by neutralizing antibodies
* Minimal inflammation and lung damage

Nat Rev Immunol. 2020
doi: 10.1038/s41577-020-0311-8



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187672/
https://dx.doi.org/10.1038/s41577-020-0311-8

oTBeT

Leakage caused by vascular permeability

FCN1~

¥ . elcell © ¢ - ° e Moocyte

%o o @ Cytokine storm
o o (IL-6,IP-10, IFNy,
s / © 7 IL-2,IL-10, G-CSF,

o ¢ MIP1a, TNF)

antibody may
cause ADE of
infection

Dysfunctional immune response
* Excessive infiltration of monocytes, macrophages and T cells

* Systemic cytokine storm
* Pulmonary oedema and pneumonia
* Widespread inflammation and multi-organ damage

TTatonoruyeckumt UMMYHHLIN

Nat Rev Immunol. 2020

doi: 10.1038/s41577-020-0311-8
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Mopaenb UHPEKLUMUOHHOIro
nospexaeHus anbseon

Uninfected Acute Tissue
Alveolus Infection Damage

Type 11
Pneumocyte Alveolar
Macrophage

Hyaline
Membrane

Type |
Pneumocyte
Debris

Virus

Surfactant Neutrophil

Pulmonary
oedema



KT -kapTuHa «martosoe
CTEeKNo>»

A Case 1 first chest CT

B Case 1 second chest CT

hdhd ‘

D Case 2 second chest CT

J Clin Invest. 2020. https://doi.org/10.1172/JCI137244.



KnuHudyeckas kapTuHa obycnosneHa
peakumen UMMYHHOU CUCTEeMbI

TeyeHne COVID-19

beccumntom- | Jlerkoe/cpeaHen Tsaxenoe
HOe TAXEeCTU
abyonen | W % | W
Harpy3ka
Peakuus BpoXxaeHHbIN BpoxxageHHbIN+ [Mneppeakuuns
VIMMyHHOP'I NMMMYHUTET: NK- ageKkBaTHbIN NUMMYHHOW
CUCTEMB] KNEeTKN, ajanTUBHbIN CUCTEMBI:
NHTEepdepoHbI 1 UMMYHUTET: LMTOKNHOBbIN
n 3 Tuna LIMTOTOKCUYECKME wtopm, POC,
AJanTBHbIN CD8+, OCTPbI OTEK
NUMMYHUTET? NPOTEKTUBHbLIE Nerkux,
aHTuTena nonnopraHHas

HEOJOCTAaTO4YHOCTb
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beaku,
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ISG

MulweHn NpoTUBOBUPYCHOrO AeUCTBUA

6enkos, koaupyembix ISG
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Bbuonoruyeckoe aeuctesue

UHTepgepoHos 1 Tuna

Cross-priming /-

Dead cell-
associated
-antigen

Dendritic cell

* Maturation

* Migration to
lymph nodes

g%rforin 1
> ° :o '
... WY
Granzyme B N8 S

CDs* CTL NK cell Toe cell
* Increased cytotoxicity * Increased * Increased * Decreased
* Increased survival cytotoxicity inflammation immuno-
* Protect against suppression

NK cell attack

Nature Reviews | Immunology
L.Zitvogel et al., 2015



CurHanbHbIe NYyTU BPOXAEHHOro
UMMyHUTeTa, nospexaaembie SARS-CoV-2
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3aBUCUMOCTb TaxecTu 3abonesaHua ot
UHTep(PepoHOBOro oTeeTta

Low viral load High viral load (Older hosts)

IFN response
IFN response
Viral load
Viral load
> >
Time Time
Early IFN response Delayed IFN response
Rapid viral clearance Viral persistence, inflammation
Mild disease Severe disease

Park, Iwasaki, 2020



AHTU IFN I Tuna aytoaHTUutena

SARS-COV-2 )

Asymptomatic/mild Life-threatening
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A Life-threatening COVID-19
Type | IFN auto-Ab pos

\

Life-threatening COVID-19
Type | IFN auto-Ab neg

Bl Man
I woman

Bl Man
[ woman

Asymptomatic infected
Type | IFN auto-Ab neg

Bl Man
= woman

Hemorpagpuyeckoe u atTHUYecKoe
pacnpepneneHue Hocuteneu aHtu IFN

I Tuna aytoaHTUuTen

B Life-threatening COVID-19
Type | IFN auto-Ab pos

Bl >65yo
CJ<65y0

Life-threatening COVID-19
Type | IFN auto-Ab neg

Bl > 65 yo
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7857397/
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HopmanbHbIN
3alUNTHLIA OTBET

[NaToreHes: {1

Huakan BUpycHasa pennukauus.
PaHHWA cuHTe3 [FN.

11T MHdpunetpauma nerkmnx M/Mdp v H

11 CwHTtea nposocnanut. LUK n XK

NMocnepocreuA: J]v

MWUHMMaNEHBIM anonTo3 aNUTeNUaneHbIX
W 3HO0TENWANEHEBIX KNETOK allbBECTI.

Huakasn NPOHWMUaEMOCTE COCYOOE.

CUnNeHBIR T-KNEeTOYHLIM OTBET M CHUHTES3
aHTuTEen.

Ncxoabil: U

QddpekTMBHOE oceoboxaeHWe oT
Bupyca. [NpOoTEeKTUBHLIN UMMYHUTET.

BeizgopoBneHue

UMMYHHEIU OTBeT nMpu BUPYCHBIX
UHPeKLmUax

HecbanaHcnpoBaHHbLIN
MMMYHHbIA OTBET

4

Bbicokas BUpYCHasa pennukauus.
CHUXEHHBIN KU OTCPOYEHHbIN cuHTe3 IFN
111 Mudunetpauns nerknx M/Md n H

7771 CunHtes npoeocnanut. LUK n XK

1

AnonTos anuTenuanbHbIX K
SHOOTENWAaNnbHBIX KNETOK aNbBEOI.

YeenuyeHune NPOHWMUaEMOCTK COCYOOB.

Cnabblr T-KNETOYHLINM OTRBET U HWU3KKMIA
CUHTE3 aHTUTEen.

POC

N'Mbenb 6onbHOro

Channappanavar, Perlman, 2017



TTosbIWeHHaa akTusauus BpOXAEHHOrO

UMMYHUTETA B PeCnUpaTOpHOM TPaKTe
6onbHbIX CoVID-19

SARS-CoV-2

Cytokine genes
and ISGs

COVID-19 patients

Bacteia or other viruses Cytokine genes
and ISGs
Bronchoalveolar

/ \% lavage fluid cells
BAL # - - Sequencing
> @ - - |

Community-acquired
pneumonia patients

Zhou e.a., 2020
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CD4+ Tcell l B cell l IL-2, TNF-a. IFN -Y1
Lymphopenia T cell activation Lymphocyte dysfunction

IL-1B, IL-1RA, IL-2, IL-6, IL7,
IL-8, IL-9, IL-10, IL-17, TNF-q, qr - X
IFN-y, G-CSF, GM-CSF. IP10,

MCP1, MIPAq, etc. T 16 | Total antibodies |

Eosinophil | il |

Signal Transduction and Targeted Therapy (2020)5:128



Immune cell influx
Vascular leakage
Lung edema
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MMnepakTuBaumua moHoUUTOB/MaKpO(PAros u
runepsocnaneHue npmu CoVID-19

Alveolar
epithelial cell
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Monocyte-derived
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inflammatory
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kposu 6onbHbIX CoVID-19
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Bknaa runepaktusmposaHHLIX MOHOLMUTOB B
kKoarynauuro npu CoVID-19

SARS-CoV-2

Activated
endothelial cell

P-seltlzctin
(vWF )i Tissue

factor
Collagen

Platelets
Microvesicle
"N\ - -
Intrinsic/
\(
contact
. De?reamdl coagulation
R7_~ Extrinsic . ?‘ng sar ook pathwey
Activated factor coagulation * Antithrombin
monocyte pathway * Activated protein C
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LiutoxkuHoeas perynaums
KNMUHUYECKUX CUMNTOMOB

Cytokine Clinical features.
i3 _ Jlnxopaaka
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MexaHU3MbBL UHAYKLUUK
ummyHonaronorum npu CoVID-19

a. Depletion and uhamumdlymphocym b. Increase of neutrophils
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Cybnonynaumm nuMmM@oumuTos u
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y 6onbHbIX CoVID-19
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mmyHonormyeckue
usmeHeHus npu CoVID-19

(Lin e.a., 2020)

B cell in Blood
T cell in Blood

Inflammatory factor

D-Dimer
"\ Viral nucleic acid

> 0 0 &

>

The trend of each indicator in patients

Viremia phase Acute (pneumonia) phase Severe phase
0 7-10 14-21

Days after SARS-CoV-2 infection



MMMYHHBLIU OTBEeT y BbBIXUBLUUX W
ymepuwmx nauueHtos ¢ CoVID-19
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KnuHuyeckue npossneHus
UMMYHONAToNOrMM Npu

PIRE 3

SARS-CoV-2
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The effect of lymphopenia on
microbiota infection
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The effect of elevated cytokine
production on severe syndromes
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NabopaTtopHbie UsmeHeHus
npu COVID-19

Gh'rtehluud el count, =108 /L

53 [E :!-1&-1]

45 da 55, 5]

a?n:d E-23)
2, 1 (%) 3114.34) 0 {0.0%) 3(30.0%) ooy
4=10, n (%) 15 [T1.4%) 8 {72.7%) 7 (70.0%)
210, n (5} 3114.34) 30373%) 0 (0.0%)
Neutrnphil count, =10%/L 1863 48(18-58) 590£3-31) 27(21-37) 0.002
Lymphocyte cownt, *108/L 11=32 0.9 {0.7-11) 0.7 (05-0.9) 11 {1.0-12) 0.043
\_ <05.n{%) 9 (429%) B{72.7%) 1(10.0%] 0.008
Hemogaain, g/L 130-175 1370 (1270=147.0) 136.0 (125 5=144.5) TEE [132.5-146.0) 0.78
Platelet count, *10F/L 125=350 150.0 (1370~138.0) 157.0 (134.0-1845) 1756 (148.3=154.0) 0EE
<100, n (%) 118 8%) 0 (0.0%) 1(0.0%) 048
dlznine aminotransferase, UL =4 260 (5.0=4200 42.0 (32.5=-50.0) 5.0 (13.3=1.2] 0.00a
lspartate aminotransfersse, UJL ELL| 70 (210=-47.0) 470(28.0-74.5) 2.0 (215-26.5) 1.004
=40, n {%) £ (2258 § (4558 0(0.0%}) 003
Albumin, g/L 350=521 33.7(286=374) 295 (28.6=33.0) 373 (35.8-328) .07
<32 /L. (%) B(381%) 7 [635%) 1(b0.0%) 0.024
Total bilinusin, mmolfL 275 BERE=103 2.81(79=105] TH{E&=45) 0.24
Biood ures nitregen, mmal /L 11-8.0 51(41-54) 511(5.2-41) 40 (34-4.8) D075
Creatining, pmal/L 55104 81.0 {57.0-85.0) 820 {575-815) 76.5 [533-810) 0
i il BaL 730 {53 0-2871] 740 (80 0-329 0 E40(c7e-a3c) ik
Lactate dehydrogenase, UjL 1354775 336.0 (21.0=5370) 5370 {433.5-7075) 2240 [200.3-2518) 0.0
2300 /L, n (%) 1 (524%) 0 (90.9%) 1(0.0%) 0.000
Frotoromin - time, seconds TE-145 B.7 [130-145) 143 [13.6-W.5) 134 (1L8-137) 015
Ativzted partial thromboplastin time, ssoonds 290-42.0 394 (316=445) 33.7(311-38.4) 440 (22 5=478) a2
D-dime, jeg/mil &5 0.5 [04-18) 16 (06=137) 0.3 {0.3-04) 003
Procalcitonin, ng/mL 0.02-0.05 111 {005=0.24) 018 (0:3-0.81) (.05 (0.04-0.05) 0053
<01, /N (%) 718 [3R.8%) 0,10 {0.0%) 7/8 (875 ooz
0.1-0.25, /W (%) £/18(31.3%) &/10 (60.0%) 0/8 (0.0%)
[L25=05, a/N (%) 2718 (111%) 1710 (10.0%) 1/8 (12.5%)
205, miN (%) 318 [157%) 3710 (30.0%) 078 (0.0%)
High-sensitivity [-reactive peotein, m/L < 108.4 [28.0-139.5) 139.4 {85.5-1851) 22.0 (14.7-119.4) 0.003
=B0, afN (%) 14720 (30%) 11 {100.0) 39({333%) ooz
Feitin, pg/L 30-400 1424.5 (3374=1780.3) 1558.2 (1424 5=2036.0) 3374 (385.2-1275.4) 0.048
800 /M (%) 12/19 (63.2%) 9/9 (10.0%) 310 {30.0%) 0.003
2LEal PnEivemEnt 0 THETE LSy 0TI I_m.l":l‘lh:' LD L Y s

on admissian, oK (%)

J Clin Invest. 2020. https://doi.org/10.1172/JCI137244.




BonbHou MNMA. Jata noctynneHus B ctaumoHap: 12.10.2020 21:09
[laTta BbInncku n3 ctauuoHapa: 26.10.2020 14:29
OcHoBHoM gnarHo3s: 1107.1 KopoHaBupycHasa nHpekums, BbiaBaHHasa BUPYCOM
COVID-19, Bupyc ngeHtnduumnposaH (Masok/oTaensieMmoe U3 HOCOrnoTKM K
poTOrnoTkn NcecnepgosaHue BbinonHeHo no npobe 2020-10-12 OBHAPYXEHO)

KomnbroTepHas Tomorpadnsa opraHoB rpyiHOM NOJNOCTU.
12.10.2020 23:26 NonucermeHTapHoO, ¢ 06enx CTOPOH, OTMEYEHbI OTAENbHbIE U MPEUMYLLLECTBEHHO CIMBHbIE YY4ACTKN MHAUbTPALMK NO TUNy
rOMOreHHO M HEOAHOPOHOIO «MATOBOMO CTEKNa» C PETUKYNAPHBIMU USMEHEHUAMMU PA3HOMN BbIPAXXEHHOCTU N THXKUCTLIMU KOHCONUOAUMSMU.
O6bem nopaxxeHust nero4Hom TkaHu: cnpaBa Ao 30%, cnesa oo 10% KT2

16.10.2020 13:37: B cpaBHeHun ¢ gaHHbiMuK 0T 12.10.2020r oTmMevaeTcs BbipaXkeHHasa oTpuuaTenbHasa gMHaMuka yBenuydeHns npoTsKeHHOCTH
CNUBHbIX Yy4aCTKOB PETUKYNISAPHO-M3MEHEHHOIO MATOBOMO CTEKNA, TUMNa NIOTHOM BYNbIPKHOW MOCTOBOW C A0SbKOBBIMU 1 CyBCerMmeHTapHbIMn
y4yacTkamu KoHconmaaumm, 3aHnmatowmx 0o 75% napeHxmmol nerkmx. KT4

20.10.2020 15:20: B cpaBHeHuu ¢ gaHHbIMK oT 16.10.2020r oTMevaeTcs yMepeHHas NonoXxntenoHasa guHaMmmka UsMeHeHUs NiToTHOCTU 30H
NHPUNbTPaUUN B paMKax TeYeHUs1 BUPYCHOM MHEBMOHUS (YacTuyHOe AMddy3HOE YNITOTHEHNE 30H MO TUMY MaTOBOrO CTEKNa roMOreHHON
CTPYKTYPbI Y C ManbIiM1 PETUKYTSPHBIMU U3MEHEHNSAMMU, 32 CHET HAapaCTaHUA PETUKYNAPHbBIX U3MEHEHUI C (DOPMUPOBAHNEM TSXKUCTbIX
KOoHconuaaumnii; anddysHoe CHUXKEHME NITOTHOCTM 30H NO TUNY MaTOBOIO CTEKNA C BblPaXXEHHbIMWN PETUKYIIAPHBIMU U3MEHEHUAMN |
KOHCONuaauusamun B CTPYKTYpe, 3a CHeT perpecca peTUKYNApHOro naTTepHa) C MUHUMarnbHbIM YMEHbLUEHUEM pa3MepoB OTAENbHbIX 30H, 6e3
NOSIBIIEHNSA HOBbIX Y4aCTOK MHUnbTpaunn. O6bem nopaxeHHoN napeHxmMbl npaBoro nerkoro Ao 70%, nesoro nerkoro Ao 75%. KT3
24.10.2020 07:33 B cpaBHeHuu ¢ gaHHeiMn KT OI'K o1 20.10.2020r oTMevaeTcs Bblpa)keHHas NONOXUTENbHAas AMHAMMKa 3a CHET YMEHbLUEHUS
pa3mepoB N MPOTSXKEHHOCTUN paHee BbISABIIEHHbIX BOCMANUTENbHbIX UH(PUNBTPATOB, C YaCTUYHBIM PErPECCOM PETUKYIISAPHBIX UBMEHEHUI U
YNNOTHEHNEM CTPYKTYPbl OTAEMbHbIX Y4aCTKOB.

O6beM nopaxeHHOM NapeHxmMMbl NpaBoro ferkoro Ao 60%, nesoro nerkoro Ao 65%. KT3

KpoBb, LienbHas (CbiBOpOTKa)
WcenepoBanue BbinonHeHo 2020-10-12
nCoV IgM: 0.27 (<2)

MeonkameHTO3HOE NeYeHne nCoV IgG: 0.86 (<10);

Mapauetamon 1000 mr. B/B, CumntomaTtuyeckn, NOCTOsIHHO, AaTa Hadvana kypca: 13.10.2020

AueTtunumuctenH 600 mr.nepoparbHo., 1 pa3 B CyTkM yTPOM, NOCTOSIHHO, AaTa Havana kypca:13.10.2020 KpoBb, LenbHas (CbiIBOpOTKa)
PusapokcabaH 20 mr.nepopanbHo, 1 pas B CyTK/ YTPOM, MOCTOSHHO, AaTa Havyana kypca:13.10.2020 Wceneposarue BbinonHeHo 2020-10-25
Owmenpason 20 mr.nepopankHo. MNepoparnkHo, 2 pasa B CyTKM YTPOM, BE4EpOM, NOCTOAHHO, AaTa Havana nCoV IgM: 28.62 (<2)

kypca: 13.10.2020 nCoV IgG: 116.36 (<10)
dasunupasup 800 mr.nepoparnbHo. lNepopanbHo, 2 pasa B CyTKU yTpoM, BeyepoM., 15.10.2020-
23.10.2020
NeBunnmab 324 mr.TpaHcaepmanbHo. [NogkoxHo, ogHokpaTtHo, 16:00 4., 1 AH., gaTa Havana Kypca: Ma3ok/oTensieMoe 13 HoCornoTKM U
16.10.2020 poTtornoTku. iccnegoBaHume BbINOSTHEHO
OekcameTtasoH 8 mr. HaTpusa xnopug 500 mn. B/B, 1 pa3 B cyTku yTpoM, 3 AH., 21.10.2020- 2020-10-14 He obHapy»xeHo

23.10.2020



N3smeHeHue napameTtpos
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TToTeHUuuanbHLIE TepanesTUYeckue
noaxoabr npotus SARS-CoV-2.

@ Mechanical filtration

") B
Pro-inflammatory /. \

@ cytokines
Pro-inflammatory cytokines
Antibodies to spike resulting u 00 Ooo can be neutralized through O
inati i transfer of blocking antibodies,

from vaccination or adoptive
transfer block virus binding or through mechanical removal

to ACE2 = from the blood

®

Virus-specific effector
CD&" T cells arising from
vaccinations recognize
infected cells, secreting
cytotoxic granules to kill
infected cells

ACE2 @ TMPRSS2

Protease inhibitor blocks
and prevents TMPRS52 from
activating the spike protein

through protease cleavage Nat Rev Immunol. 2020
doi: 10.1038/s41577-020-0311-8



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7187672/
https://dx.doi.org/10.1038/s41577-020-0311-8
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IV. [Nozpess neroumas dass ' "

Hapymenne BEMMYHHOI0 OTBETA

CHHAPOM AKTHEALHH MAKPOQaros

Hproknnosni mropm

1 ll..-l*"*'.' I11 23
“|‘II h i
Bpews (qum)
CHMITOM MATOBEOTD CTEEIE i + ++ 4+ 44+ ]
I ~
KEOHHRYECKHE CHMITOMED T, neaomoranue, xame:s, On — METIAR TREARCE lporpece mpynmas rEnoKcns

rIoBHaR Goce, Tnapes 0S4 v/vnn paz kagwoam o aSar<94%

Hoaxon k aevennm llpoTugoENpyCHan Tepanus

[MporusosocnanurensHoe: HMMyHOCYNIpECCHBHAS Tepanus

BoasocEnoe JedenHe

Mernanpennmionos 40 wr 2 pleyr. [pe neofxoymvocn noescnrs 10 30 mr 2 pleyr

?? Pemaccnenp I
Faoxcanapan 6 mricyT

#? HeepmexTun

SN S00F 200 5 amei

= - |
Iuoxcanapun 1 mrfer nfi 2 pleyr

|
[‘ Baramua C 500 sr 10, 2 pleyT

J[ Buramun C 300 sar I, 4 pleyT

1 Barasmun C 500 mr a'e, 4 ployT




TTepcnekTuesbr UMMYHOTepanuu
npyu uHPekumm SARS-CoV-2

Ile4yeHune npenapatamu nHTepdepoHa anb@a B
HavarnbHOM cTagnm MHAPEKLMOHHOIO npouecca.

[lpmeHeHne aHTULUNTOKMHOBOW Tepanuu npu
pPa3BUTUN MHEBMOHUN U LMTOKMHOBOIO LUTOPMA.

[TaccuBHas MMMYHU3aALUMS C UCMONb30BaHNEM
nnasmbl KpOBK nepebonesLlUunx NnauneHTos,
npenapartoB TepaneBTnyecknx MAT n
XMMEPHbIX peLenTopoBs.

[TpodhunnakTnyeckas sakumHayms.



evyeHue nNpenapatom pekoOMOUHAHTHOro

IFN-a2b yckopser oceoboxpeHue OT
Bupyca SARS-CoV-2

- ARB
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TTepenueaHue nnasmer Kposu
OT BbI3AOPOBEBWIMX NALUEHTOB

A. CONVALESCENT PLASMA B. ANTIVIRAL EFFECTS

COVID-19 Neutralizing antibodies
Clotting or/and
dimer{HE)

Antibodies anti-clotting factors
Ervelope (shospholipids]

- = :
% x — RNA and N protein
o - L E-protein
IgG SARS-CoV-2 lgM SARS-CoV-2 SARS-CoV-2

C. IMMUNOMODULATORY EFFECTS

— Spike Glycoprotein {S)
— M-Protein

@05 ) Albumi
Anti-inflammatory ® ® in .
cytokines "o oo Pro-inflammatory Complement Autoantibodies HLA-l4  Endocytosisé
o, "®°— ProteinC cytokines CD80/CD86+
l—_. : and S ¥ Ba: L5 N IL-124 IL-TRA4
° o
IL-10 IL-4
Other factors? ® © ! J
Neutralization of cytokines, complement, and autoantibodies Innate immunity
SARS-CoV-2 recipient Thi Th2 ThiZé g7a4 Tregt
e IL-41 ;
@ IL-64 @ IL-17F 4 IL-104
~- IL-5¢ - IL-214
B cell
. FcyRIIB 4
Adaptive immunity Proliferation 4

Apoptosist



MoxHo nu 3aboneTb

A 100

il tiooztive retest (n=157)
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Yiral EMA Clearance (%)
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D MNegative retest Positive retest
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4.2%, 38 4.8%, 1 Bl Severe
1 mild
100%, 21

85.8%, 230

n =268

NOBTOPHO?

Cellular & Molecular Immunology (2020) 17:1119-1125;
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MoxHo nu 3a6oneTb NOBTOPHO?
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Cellular & Molecular Immunology (2020) 17:1119-1125;



BospacTHbie ocobeHHOCTU UMMyHUTeTa

Innate response Monocyte Inflammaging
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BzaumHoe snuaHue CoVID-19 wu
3abonesaHUi UMMYHHOU CUCTEMbIL

AyTOMMMYHHas YtaxensieT TeueHue CoVID-19. NoBbIweHa BEPOATHOCTL BO3HUKHOBEHMUS

NaTonorvs ayToMMMyHHOM natonoruu nocne CoVID-19. BeposiTeH LLUTOKMHOBbLIW
wropM. Heob6xoanmo ncnosnb3oBaTb aHTULIMTOKUHOBYHO Tepanuio.

Anneprus Bonee nerkoe teyeHne CoVID-19. Th2 Tun peakuuu He AaeT LULMTOKNHOBOIO

(EDOHXMaJ'IbHaFI wrtopma. ACE2 meHbLlue 3KkcnpeccupoBaH B nerkux npm bA. Heo6xoaumo
ucnonb3oBaTh cneunduUyeckyro NPOTUBOBUPYCHYIO Tepanuio. Bo3aMoxHo

actma) nnasmy peKoHBanecLeHTOB.

[epBUYHbIE He paloT LUTOKMHOBOrO LITOPMA, HO CaMu HEe MOTYT CNPaBUTLCA C

I/IMMyHO,EI,erl/ILI,VITbI nHcpekumnen. Heobxoanmo ncnonb3oBaTh creLucpuyeckyro
NPOTMBOBUPYCHYIO Tepanuio U nnasmMy peKkoHBanecLueHTOB.

OHkonorus Bonee nerkoe TeyeHne CoVID-19 us-3a yrHeTeHHOro UMMyHuUTeTa U
MMMYyHOCYrNpeccMBHOU Tepanuu. He oaroT LUTOKMHOBOrO LUTOPMA.
Heob6xoaumo ncnonb3oBaTtb cneunguyeckyro NPOTUBOBUPYCHYHO
Tepanuio U Nna3mMmy peKoHBanecLeHTOB.

ﬂMMCbOI‘I ponvlcbepa- He garoT ULMTOKMHOBOrO LITOPMA, HO CaMU MOTYT He CNpPaBUTLCS C

TUBHbIE MHpeKunen n3-3a UMMyHOCYNnpecCMBHOMU Tepanuu U aucbanaHca B
mMMyHuTtete. Heob6xoammo ncnonb3oBaTtb cneuudguyeckytro

3aboneBaHus NPOTUBOBUPYCHYIO Tepanuio. Bo3MoXHO nNna3My peKkoHBanecLeHTOB.
Bo3MoOXHO noBTOpHOE 3apaxeHue CoVID-19.

XpOHI/I‘-IeCKI/Ie EcTb AaHHble, YTO GONbHbIE reprnecBUPYCHbIMU UHEKLUAMU ferye

NHMEKLNN

6onetotr CoVID-19 (MHTepdhepeHuna BUPYCOB?), HO ManNoBEepPOATHO.
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KOHTpObHbIE BOMPOCHTI:

1. Kakune 6enku Bupyca SARS-Cov-2 oTBevaloT 3a CBA3biBaHNE C
PELENTOPOM KNETKN XO35nHA?

2. Kakue KopoHaBMpYChl, MOpa)atoT YyernoBeka?

Kakaa mornekyna KneTku Xo3anHa aBnaeTcsa peLentopoM Ansd Bupyca
SARS-Cov-2?

B kakmx opraHax oTme4daeTcs Bblcokas akcnpeccua ACE2 ?
KakoBa ponb nHtepdgepoHa-a npu COVID-19?
UTo obycnaBnuBaeT pasnnuusa B TskecTtn tedeHnss COVID-19?

OCHOBHbIE NPUHLUUMNBI UMMYHOTEPaNnU NHMEKUUN, Bbi3BaHHON SARS-
CoV-2.

OcHoBHble npuHUMnbl nevyeHnss COVID-19
MoxkHo nun 3abonetb COVID-19 noBTOPHO?
10. Y10 Takoe LMTOKMHOBLIN LLUTOPM?
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