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ABSTRACT 

 

Tugarov Yu.R. Indicators of inflammation and free radical processes in 

the blood of osteoarthritis patients after SARS-CoV2 infection. - Manuscript. 

Dissertation for the degree of Doctor of Philosophy in the specialty 091 3 

Biology. Taras Shevchenko National University of Kyiv, Kyiv, 2025. 

The preparation was carried out at the Department of Biochemistry of the 

Educational and Scientific Center "Institute of Biology and Medicine" of the Taras 

Shevchenko National University of Kyiv, Ministry of Education and Science of 

Ukraine. 

In 2019, a pandemic broke out worldwide, caused by severe acute respiratory 

syndrome-related coronavirus 2 (SARS-CoV-2). The novel coronavirus disease 2019 

(COVID-19) has become a serious threat to the health and lives of people around the 

world. This disease has had a profound impact on healthcare systems worldwide, 

affecting not only immediate morbidity and mortality rates, but also long-term health 

outcomes for various population groups. 

Recent trends in the study of COVID-19 have changed from its acute 

consequences to long-term effects on the body. People with chronic diseases are at 

risk. In this regard, research on the prediction of the course of chronic pathologies in 

people who have had a coronavirus infection is becoming urgent. Among the 

common chronic diseases, osteoarthritis occupies an important place, affecting a 

large number of the population. Osteoarthritis is a chronic degenerative disease of the 

joints, in which there is destruction and loss of articular cartilage, which leads to pain, 

deformation and limited mobility of the joint. Osteoarthritis is a chronic and often 

progressive disease. Over time, in severe cases, will be complete loss of mobility of 

the joint will occur and it becomes dynamically unusable. 

The threat of COVID-19 disease lies in the fact that during the course of 

osteoarthritis in individuals during a systemic inflammatory response, complications 

may develop due to deeper disorders in the body. As a result, such patients in the 
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post-COVID period may have a higher risk of developing osteoarthritis 

complications. 

Therefore, the purpose of the dissertation was to analyze a number of 

parameters of inflammatory and free radical processes in the blood of patients with 

knee osteoarthritis of the II-III degree after SARS-CoV2 infection. 

In the introduction to the dissertation, the goal and objectives of this 

experimental study are formulated, the relevance of the chosen topic is justified, the 

subject and object of the study are characterized, and a list of methods that were used 

to achieve the goal of the work is provided. Also, this section of the work shows the 

elements of the study that characterize its scientific novelty. In addition, the section 

formulates the main results of the work and possible far-reaching directions of their 

application in practice. Data on the validation of the research results obtained during 

the work are indicated and the applicant's personal contribution to the submitted 

scientific works is determined. 

The first section of the work provides an overview of current scientific data 

devoted to the topic studied in the dissertation. In particular, it highlights the issues of 

etiological factors and pathophysiology of severe acute respiratory syndrome caused 

by coronavirus 2. The results of studies characterizing hemostasis disorders in 

coronavirus disease 2019 are considered. The formation of possible post-covid 

complications in patients associated with pathological changes in the musculoskeletal 

system is also assessed. 

The second section of the work provides information on the conditions of the 

experiments, the characteristics of the main study groups of patients, the chemical 

reagents and equipment used, and a detailed description of the research methods used 

in the work is provided. 

The third section presents the main results of experimental studies and 

discusses them using scientific literature data. This section is built from three main 

blocks. Each block is devoted to the assessment of certain indicators of possible areas 

of damage to the body of convalescent individuals with osteoarthritis after COVID-

19. Thus, in the first block, key markers of inflammation in the blood of people 
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diagnosed with osteoarthritis who have recovered from COVID-19 were analyzed. In 

this section, the following parameters are studied: the concentration of C-reactive 

protein, medium molecular weight molecules, the content of cytokines (interleukin 

(IL)-1³, IL-4, IL-6, IL-8, IL-10, IL-12³, tumor necrosis factor-α and interferon-´) in 

blood plasma as well as the levels of expression of the genes PTGS2 (prostaglandin-

endoperoxide synthase 2 or cyclooxygenase), NOS2 (nitric oxide synthase 2) and 

NFKB1 (nuclear factor kappa B) in blood cells. In the second block, the intensity of 

free radical processes in the blood of people with osteoarthritis after recovering from 

coronavirus disease was determined. This section studies the following parameters: 

the concentration of reactive oxygen species (superoxide radical and hydrogen 

peroxide), lipid peroxidation products (diene conjugates, TBA-active compounds, 

Schiff bases), protein oxidative modification products (neutral aldehyde and ketone 

products and basic aldehyde and ketone products), sulfhydryl groups (non-protein, 

protein and total SH-groups), the activity of antiradical protection enzymes 

(superoxide dismutase and catalase) in blood plasma as well as the levels of 

expression of LRP1 (low-density lipoprotein (LDL) receptor related protein 1) and 

OLR1 (oxidized low density lipoprotein (ox-LDL) receptor 1) genes in blood cells. In 

the third block, markers of cartilage metabolism in the blood of patients with 

osteoarthritis after COVID-19 were assessed. This section studies the following 

parameters: the level of matrix metalloproteinases (MMP-1, MMP-2, MMP-3, MMP-

8, MMP-9 and MMP-10) and tissue inhibitor of metalloproteinase-1 (TIMP-1), the 

concentration of COMP (cartilage oligomeric matrix protein) protein in blood plasma 

as well as the levels of expression of the genes TGFB1 (transforming growth factor 

beta 1), FOXO1 (forkhead box protein O1), COMP (cartilage oligomeric matrix 

protein) in blood cells. 

In the fourth section of the dissertation research 3 conclusion 3 the results 

obtained are summarized, the significance and possible use of the identified 

differences in the formation of osteoarthritis in individuals after COVID-19 and 

patients not infected with SARS-CoV-2 are shown. The novelty and prospects for 

practical application of the results of the dissertation research are demonstrated. 
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The result of the dissertation work is a comprehensive assessment of the 

parameters of inflammation, free radical processes and markers of cartilage 

metabolism in the blood of individuals diagnosed with osteoarthritis and after 

recovery from SARS-CoV-2 infection. 

In general, the experimental data we obtained state that COVID-19 can cause 

the development of a more severe course of osteoarthritis and the possible formation 

of complications in such patients. The detected intensification of inflammatory and 

free radical processes in individuals diagnosed with osteoarthritis after COVID-19 

will contribute to greater destruction of articular cartilage, which is confirmed by the 

increase in markers of cartilage degradation in the blood. The differences in the 

course of osteoarthritis in convalescent individuals after COVID-19 established in the 

dissertation can be used as prognostic markers for assessing the development of the 

pathophysiological process, as well as the effectiveness of its treatment. 

Materials based on the results of the research have been published in 11 

scientific works, including: 6 articles in professional periodicals of Ukraine, one 

article in a professional foreign publication included in the international scientometric 

databases Scopus and Web of Science (Q3). The results have been tested within the 

framework of scientific conferences with the publication of 5 abstracts of reports.  

Key words: COVID-19, osteoarthritis, inflammation, spondylitis, biochemical 

blood indicators, immune cells, cytokines, reactive oxygen and nitrogen species, 

nitric oxide, superoxide dismutase, metalloproteinases, proteolysis. 
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?>;V<5@07=0 ;0=FN3>20 @50:FVO 2 @50;ь=><C G0AV); 

SARS severe acute respiratory syndrome (BO6:89 3>AB@89 

@5A?V@0B>@=89 A8=4@><); 

SARS-CoV-2 severe acute respiratory syndrome-related 

coronavirus-2 (:>@>=02V@CA 2, ?>2’O70=89 7 BO6:8< 

3>AB@8< @5A?V@0B>@=8< A8=4@><><); 

&GFB1 transforming growth factor beta (B@0=AD>@<CNG89 

D0:B>@ @>ABC-³1); 
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TLR toll-like receptor (B>;;-?>4V1=89 @5F5?B>@); 

XTT  2,3-bis-(2-methoxy-4-nitro-5-sulfophenyl)-2H-

tetrazolium-5-carboxanilide (2,3-1VA-(2-<5B>:A8-4-

=VB@>-5-AC;ьD>D5=V;)-2!-B5B@07>;V9-5-

:0@1>:A0=V;V4). 
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�%&'# 

 

#0=45<VO COVID-19 (coronavirus disease-2019, :>@>=02V@CA=0 E2>@>10-

2019), A?@8G8=5=0 =>28< :>@>=02V@CA>< SARS-CoV-2 (severe acute respiratory 

syndrome coronavirus 2, :>@>=02V@CA 2, ?>2’O70=89 7 BO6:8< 3>AB@8< 

@5A?V@0B>@=8< A8=4@><><), ?>AB0;0 A5@9>7=>N 703@>7>N 4;O 74>@>2’O 

=0A5;5==O CAь>3> A2VBC [19]. *5 AB0;> 25;8G57=8< 28:;8:>< 4;O A8AB5<8 

>E>@>=8 74>@>2'O B0 5:>=><V:8 :>6=>W :@0W=8 =0 ?;0=5BV, 2?;8=C2H8 =5 ;8H5 =0 

157?>A5@54=V ?>:07=8:8 70E2>@N20=>ABV B0 A<5@B=>ABV, 0;5 9 =0 2V440;5=V 

=0A;V4:8 4;O 74>@>2’O @V7=8E 3@C? =0A5;5==O [41, 150, 352]. 

�> >A=>2=8E :;V=VG=8E A8<?B><V2 COVID-19 =0;560Bь @5A?V@0B>@=V: 

ACE89 :0H5;ь, 704CE0, 1V;ь C 3>@;V B>I>, 2V4GCBBO A;01:>ABV, ;8E><0=:0 B0 

?>@CH5==O 2 @>1>BV B@02=>W A8AB5<8. �W B@820;VABь B0 ?5@51V3 C ?0FVє=BV2 <>3;8 

20@VN20B8 2V4 157A8<?B><=>W E2>@>18 4> BO6:>W ?=52<>=VW 7 A5@9>7=8<8 

=0A;V4:0<8 [78, 357, 358]. ' G0AB8=8 ?0FVє=BV2 7’O2;O;8Aь A8<?B><8 ?>@CH5==O 

DC=:FV>=C20==O >?>@=>-@CE>2>3> 0?0@0BC: @>728B>: 0@B@0;3V9, <V0;3V9, 

=01@O:V2 B0 1>;N 2 AC3;>10E, E@51BV B>I> [94, 109, 155, 223, 233, 271]. &@510 

707=0G8B8, I> =5@V4:> 1V;ьH 206:89 ?5@51V3 B0 ?>O20 CA:;04=5=ь @>72820;8AO C 

>AV1 7 COVID-19, I> 1C;8 ?>E8;>3> 2V:C 01> <0;8 @V7=V E@>=VG=V 70E2>@N20==O, 

7>:@5<0 ?0B>;>3VW >?>@=>-@CE>2>3> 0?0@0BC, 2:;NG0NG8 >AB5>0@B@8B [18, 50, 

104, 176, 214]. 

"B65, VA=Cє 72’O7>: <V6 BO6:VABN >AB5>0@B@8BC B0 COVID-19. "4=0: 

>?B8<0;ь=V AB@0B53VW ?0B>35=57C, 4V03=>AB8:8 B0 ;V:C20==O 4;O ?0FVє=BV2 7 F8<8 

70E2>@N20==O<8 70;8H0NBьAO =5287=0G5=8<8. 

"1ґ@C=BC20==O 281>@C B5<8 4>A;V465==O: =0@07V 4>AB5<5==> =5 
282G5=8<8 є <5E0=V7<8, O:V A?@8G8=NNBь C@065==O >?>@=>-@CE>2>3> 0?0@0BC C 

@5:>20;5AF5=B=8E >AV1 ?VA;O COVID-19, 7>:@5<0, 3@C?8 =0A5;5==O, I> 

AB@0640NBь =0 >AB5>0@B@8B8. �8O2;5=V :;V=VG=V 28?04:8 C@065==O AC3;>1V2 

?VA;O COVID-19 70A2V4GCNBь, I> 2V@CA=0 V=D5:FVO, A?@8G8=5=0 SARS-CoV-2, 

<>65 AB0B8 ?@8G8=>N 1V;ьH BO6:>3> ?5@51V3C >AB5>0@B@8BC B0 ?>3V@H8B8 AB0= 
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?0FVє=B0. "B65, 0:BC0;ь=8< ?8B0==O< є 45B0;ь=5 282G5==O >A>1;82>AB59 

?5@51V3C >AB5>0@B@8BC 2 >AV1, I> 707=0;8 V=DV:C20==O 2V@CA>< SARS-CoV-2 B0 

>4C60;8. 

"B@8<0=0 V=D>@<0FVO I>4> ?>B5=FV9=>3> 2?;82C COVID-19 =0 70?0;ь=V 

B0 2V;ь=>@048:0;ь=V ?@>F5A8, 70;CG5=V C D>@<C20==O >AB5>0@B@8BC, 4>?><>65 

7@>7C<VB8 ?0B>DV7V>;>3VN C@065==O AC3;>1V2 C @5:>20;5AF5=B=8E >AV1, 

?5@5410G8B8 <>6;82V @878:8 @>728B:C CA:;04=5=ь B0 AB2>@8B8/@5403C20B8 

VA=CNGV AB0=40@B=V ?@>B>:>;8 ;V:C20==O B0:8E ?0FVє=BV2. 

 5B0 V 70240==O 4>A;V465==O: <5B>N 48A5@B0FV9=>W @>1>B8 1C;> 
?@>0=0;V7C20B8 @O4 ?0@0<5B@V2 70?0;ь=8E B0 2V;ь=>@048:0;ь=8E ?@>F5AV2 C 

:@>2V ?0FVє=BV2 7 >AB5>0@B@8B>< :>;V==8E AC3;>1V2 ��-��� ABC?5=N ?VA;O SARS-

CoV2-V=D5:FVW. 

�;O 4>AO3=5==O ?>AB02;5=>W <5B8 1C;> ?>AB02;5=> B0:V 70240==O:  

1. "FV=8B8 ABC?V=ь @>728B:C 70?0;5==O (%-@50:B82=89 1V;>:, <>;5:C;8 

A5@54=ь>W <>;5:C;O@=>W <0A8, ��-1³, ��-4, ��-6, ��-8, ��-10, ��-12³, (!#-α, �(-

´, @V2=V 5:A?@5AVW 35=V2 PTGS2, NOS2, NFKB1) C :@>2V ?0FVє=BV2 7 >AB5>0@B@8B>< 

?VA;O SARS-CoV2-V=D5:FVW. 

2. �87=0G8B8 :>=F5=B@0FVN 0:B82=8E D>@< :8A=N, ?@>4C:BV2 

>:8A=5==O ;V?V4V2 V 1V;:V2 B0 @V2=V 5:A?@5AVW 35=V2 LRP1 V OLR1 C :@>2V ?0FVє=BV2 

7 >AB5>0@B@8B>< ?VA;O SARS-CoV2-V=D5:FVW. 

3. �>A;V48B8 :>=F5=B@0FVN AC;ьD3V4@8;ь=8E 3@C? B0 0:B82=VABь 

0=B8>:A840=B=8E D5@<5=BV2 (AC?5@>:A8448A<CB078, :0B0;078) C ?;07<V :@>2V 

?0FVє=BV2 7 >AB5>0@B@8B>< ?VA;O SARS-CoV2-V=D5:FVW. 

4. �87=0G8B8 <0@:5@8 <5B01>;V7<C E@OI>2>W B:0=8=8 (  #-1,   #-

2,   #-3,   #-8, MM#-9. MM#-10, TIM#-1, COMP, @V2=V 5:A?@5AVW 35=V2 

&GFB1, FOXO1, COMP) C :@>2V ?0FVє=BV2 7 >AB5>0@B@8B>< ?VA;O SARS-CoV2-

V=D5:FVW. 

"1’є:B 4>A;V465==O: 1V>EV<VG=V <5E0=V7<8 @>728B:C 70?0;5==O B0 
2V;ь=>@048:0;ь=8E ?@>F5AV2 2 >@30=V7<V ?0FVє=BV2 7 >AB5>0@B@8B><, I> 

?5@5E2>@V;8 COVID-19. 
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#@54<5B 4>A;V465==O: <0@:5@8 70?0;5==O, AB0= >:8A=>-

0=B8>:A840=B=>W A8AB5<8, <0@:5@8 <5B01>;V7<C E@OI>2>W B:0=8=8 B0 @V2=V 

5:A?@5AVW 35=V2, 70;CG5=8E C @>728B>: 70?0;ь=8E, 2V;ь=>@048:0;ь=8E B0 

4535=5@0B82=8E ?@>F5AV2 C ?0FVє=BV2 7 >AB5>0@B@8B>< ?VA;O SARS-CoV2-

V=D5:FVW. 

 5B>48 4>A;V465==O: V<C=>D5@<5=B=V 3 287=0G5==O :>=F5=B@0FVW 
F8B>:V=V2 (��-1³, ��-4, ��-6, ��-8, ��-10, ��-12³, (!#-α B0 �(-´), <0B@8:A=8E 

<5B0;>?@>B5W=07 (  #-1,   #-2,   #-3,   #-8, MM#-9 V MM#-10), 

B:0=8==>3> V=3V1VB>@C <5B0;>?@>B5W=078-1, E@OI>2>3> >;V3><5@=>3> 

<0B@8:A=>3> 1V;:0; A?5:B@>D>B><5B@8G=V 3 287=0G5==O :>=F5=B@0FVW %-

@50:B82=>3> 1V;:0, <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8, AC?5@>:A84=>3> 

@048:0;C, ?5@>:A84C 2>4=N, ?@>4C:BV2 ?5@5:8A=>3> >:8A=5==O ;V?V4V2 B0 

>:8A=>W <>48DV:0FVW 1V;:V2, AC?5@>:A84487<CB07=>W B0 :0B0;07=>W 0:B82=>ABV, 

2<VABC BV>;>28E 3@C?; A?5:B@>D;N>@8<5B@8G=V 3 287=0G5==O :>=F5=B@0FVW 

H8DD>28E >A=>2; <>;5:C;O@=>-1V>;>3VG=V 3 #�$-0=0;V7 5:A?@5AVW 35=V2 

F8:;>>:A835=078 (PTGS2), V=4CF815;ь=>W =VB@>>:A84A8=B078 (NOS2), 

B@0=A:@8?FV9=>3> D0:B>@C NF-»B (NFKB1), 1V;:0 1, ?>4V1=>3> 4> @5F5?B>@0 

;V?>?@>B5W=V2 =87ь:>W IV;ь=>ABV (LRP1), @5F5?B>@C >:8A=5=8E ;V?>?@>B5W=V2 

=87ь:>W IV;ь=>ABV (OLR1), D0:B>@C B@0=A:@8?FVW FoxO1 (FOXO1), 

B@0=AD>@<CNG>3> D0:B>@0 @>ABC 15B0 (&GFB1), E@OI>2>3> >;V3><5@=>3> 

<0B@8:A=>3> 1V;:0 (COMP), B0 <5B>48 <0B5<0B8G=>W AB0B8AB8:8. 

!0C:>20 =>287=0 >45@60=8E @57C;ьB0BV2. �?5@H5 ?@>2545=> 
ґ@C=B>2=C >FV=:C ?>:07=8:V2 70?0;ь=8E B0 2V;ь=>@048:0;ь=8E ?@>F5AV2 C :@>2V 

@5:>20;5F5=B=8E ?0FVє=BV2 7 >AB5>0@B@8B>< :>;V==8E AC3;>1V2 ��-��� ABC?5=N, 

O:V ?5@5E2>@V;8 =0 COVID-19. ' :@>2V 28I573040=8E ?0FVє=BV2 ?>@V2=O=> 7 

3@C?>N E2>@8E =0 >AB5>0@B@8B, I> =5 V=DV:C20;8AO SARS-CoV-2, 28O2;5=> 

71V;ьH5==O :>=F5=B@0FV9 %-@50:B82=>3> 1V;:0, <>;5:C; A5@54=ь>W <>;5:C;O@=>W 

<0A8, ?@>70?0;ь=8E F8B>:V=V2 ��-1³, (!#-α B0 0=B870?0;ь=>3> ��-10, 0:B82=8E 

D>@< :8A=N (AC?5@>:A84=>3> @048:0;C B0 ?5@>:A84C 2>4=N), ?@>4C:BV2 

>:8A=5==O ;V?V4V2 (4Vє=>28E :>=’N30BV2, &��-0:B82=8E A?>;C:, H8DD>28E 
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>A=>2) V 1V;:V2 (=59B@0;ь=8E 0;ь453V4=8E B0 :5B>==8E ?@>4C:BV2 V >A=>2=8E 

0;ь453V4=8E B0 :5B>==8E ?@>4C:BV2), <0B@8:A=8E <5B0;>?@>B5W=07 (  #-2, 

  #-8), E@OI>2>3> >;V3><5@=>3> <0B@8:A=>3> 1V;:0 =0 D>=V 7=865==O 

:>=F5=B@0FV9 AC;ьD3V4@8;ь=8E 3@C? (=51V;:>28E, 1V;:>28E B0 7030;ь=8E SH-

3@C?) B0 0:B82=>AB59 0=B8>:A840=B=8E D5@<5=BV2 (AC?5@>:A8448A<CB078 B0 

:0B0;078). �8O2;5=V 2V4E8;5==O 4>A;V46C20=8E 1V>EV<VG=8E ?0@0<5B@V2 

AC?@>2>46C20;8Aь 7<V=>N @V2=V2 5:A?@5AVW 35=V2, 70;CG5=8E C @>728B>: 

70?0;5==O (PTGS2, NOS2, NFKB1), >:8A=>3> AB@5AC (OLR1, LRP1) B0 2 

<5E0=V7<8 453@040FVW E@OI0 (&GFB1, %OMP, FOXO1). �AB0=>2;5=0 =0<8 

V=B5=A8DV:0FVO ?5@51V3C 70?0;ь=8E V 2V;ь=>@048:0;ь=8E @50:FV9 2 >@30=V7<V >AV1 

7 >AB5>0@B@8B><, I> ?5@5=5A;8 COVID-19, ?@>2>:Cє 1V;ьH V=B5=A82=V 

4535=5@0B82=V 7<V=8 AC3;>1>2>3> E@OI0 ?>@V2=O=> 7 ?0FVє=B0<8 7 

>AB5>0@B@8B><, I> =5 1C;8 70@065=V 2V@CA>< SARS-CoV-2. !0HV @57C;ьB0B8 

45<>=AB@CNBь <>6;82V 4>23>AB@>:>2V =0A;V4:8 V=D5:FVW, A?@8G8=5=>W 2V@CA>< 

SARS-CoV-2, =0 ?5@51V3 >AB5>0@B@8BC B0 ?V4:@5A;NNBь 9>3> ?>B5=FV9=C @>;ь 

O: B@835@0 4;O @>728B:C ?0B>;>3V9 >?>@=>-@CE>2>3> 0?0@0BC. 

#@0:B8G=5 7=0G5==O >45@60=8E @57C;ьB0BV2. �=0==O ?@> >A>1;82>ABV 
<5E0=V7<V2 @>728B:C 70?0;5==O B0 2V;ь=>@048:0;ь=8E ?@>F5AV2, 70;CG5=8E C 

?5@51V3 >AB5>0@B@8BC 2 @5:>20;5AF5=B=8E ?0FVє=BV2 ?VA;O ?5@5=5A5=>3> 

70E2>@N20==O COVID-19, 7@>18Bь <>6;828< 28O2;5==O ?>B5=FV9=8E 

?@>3=>AB8G=8E 1V><0@:5@V2, O:V <>6CBь 28:>@8AB>2C20B8Aь 4;O >FV=:8 ?5@51V3C 

>AB5>0@B@8BC, B0: V 4;O @>7@>1:8 V=482V4C0;ь=8E B5@0?52B8G=8E AB@0B53V9 9>3> 

;V:C20==O C ?>AB:>2V4=><C ?5@V>4V. 

"A>18AB89 2=5A>: 74>1C20G0. �8A5@B0FV9=0 @>1>B0 є A0<>ABV9=8< 
4>A;V465==O< 02B>@0. �4>1C20G5< >A>18AB> 28:>=0=> ?>HC:, 0=0;V7 D0E>2>W 

=0C:>2>W ;VB5@0BC@8 70 B5<>N ?@54AB02;5=>W @>1>B8 9 ?@>2545=> >FV=:C 

ACG0A=>3> AB0=C 4>A;V46C20=>W ?@>1;5<8, A0<>ABV9=> 28:>=0=> 

5:A?5@8<5=B0;ь=V 4>A;V465==O, ?@>2545=> AB0B8AB8G=89 0=0;V7 >B@8<0=8E 

@57C;ьB0BV2 B0 WE B5>@5B8G=5 >1ґ@C=BC20==O, 0 B0:>6 74V9A=5=> ?V43>B>2:C 

<0B5@V0;V2 4> ?C1;V:0FVW. 
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(>@<C20==O V45W @>1>B8, ?;0=C20==O AE5< 5:A?5@8<5=B0;ь=8E <>45;59 V 

<5B>48G=8E ?V4E>4V2, 0=0;V7 B0 >13>2>@5==O >B@8<0=8E @57C;ьB0BV2, 0 B0:>6 

C7030;ь=5==O 28A=>2:V2 1C;> ?@>2545=> A?V;ь=> 7 =0C:>28< :5@V2=8:><, 4.1.=., 

A.=.A. �.". �2>@I5=:> �2B>@ 28A;>2;Nє 3;81>:C 24OG=VABь 4.1.=., ?@>D. 

�.�. "AB0?G5=:> B0 4.1.=., ?@>D. ". . %02GC:C 7 !!* «�=AB8BCB 1V>;>3VW B0 

<548F8=8» �8W2Aь:>3> =0FV>=0;ь=>3> C=V25@A8B5BC V<5=V &0@0A0 ,52G5=:0 70 

:>=AC;ьB0B82=C 4>?><>3C 2 ?@>2545==V 40=8E 4>A;V465=ь. �AV 40=V, >B@8<0=V C 

A?V202B>@AB2V, 2V4>1@065=V C A?V;ь=8E ?C1;V:0FVOE. 

�?@>10FVO @57C;ьB0BV2 48A5@B0FVW. "A=>2=V @57C;ьB0B8 48A5@B0FV9=>W 
@>1>B8 1C;> ?@54AB02;5=> =0 B0:8E :>=D5@5=FVOE:  V6=0@>4=0 =0C:>2>-

?@0:B8G=0 :>=D5@5=FVO « >;>4V6=0 =0C:0 70@048 <8@C B0 @>728B:C», 

?@8A2OG5=0 �A5A2VB=ь><C 4=N =0C:8 (<. +5@=V2FV, ':@0W=0, 9311 ;8AB>?040 2022 

@>:C), �) �A5C:@0W=Aь:0 =0C:>2>-?@0:B8G=0 :>=D5@5=FVO ABC45=BV2, 0A?V@0=BV2 

B0 <>;>48E 2G5=8E «"1’є4=0=V =0C:>N: ?5@A?5:B828 <V648AF8?;V=0@=8E 

4>A;V465=ь» (<. �8W2, ':@0W=0, 17318 ;8AB>?040 2022 @>:C),  V6=0@>4=0 

=0C:>20 :>=D5@5=FVO « V630;C752V 48A?CB8: 48=0<V:0 B0 @>728B>: ACG0A=8E 

=0C:>28E 4>A;V465=ь» (<. )<5;ь=8Fь:89, ':@0W=0, 27 AVG=O 2023 @>:C), XXI 

 V6=0@>4=0 =0C:>20 :>=D5@5=FVO ABC45=BV2 B0 <>;>48E 2G5=8E «,52G5=:V2Aь:0 

25A=0: 4>AO3=5==O 2 =0C:0E ?@> 68BBO / advancements in life sciences», (<. �8W2, 

':@0W=0, 24326 :2VB=O 2024 @>:C), The 7th International scientific and practical 

conference «Current trends in scientific research development», (A. Boston, USA, 

February 13315, 2025). 

�2’O7>: @>1>B8 7 =0C:>28<8 ?@>3@0<0<8, ?;0=0<8, B5<0<8, 
3@0=B0<8. 

�8A5@B0FV9=C @>1>BC 28:>=0=> =0 :0D54@V 1V>EV<VW !!* «�=AB8BCB 

1V>;>3VW B0 <548F8=8» �8W2Aь:>3> =0FV>=0;ь=>3> C=V25@A8B5BC V<5=V &0@0A0 

,52G5=:0 C @0<:0E =0C:>2>-4>A;V4=>W B5<8 «#0B>;>3VW AC3;>1V2, A?@8G8=5=V 

?>@CH5==O<8 <5B01>;V7<C 2 ?>AB-:>2V4=89 ?5@V>4», 202232024 @@., 

№ �$ 0122U001909. 
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&5<0 48A5@B0FV9=>W @>1>B8 70B25@465=0 =0 70AV40==V �G5=>W @048 

!02G0;ь=>-=0C:>2>3> F5=B@C "�=AB8BCB 1V>;>3VW B0 <548F8=8" �8W2Aь:>3> 

=0FV>=0;ь=>3> C=V25@A8B5BC V<5=V &0@0A0 ,52G5=:0, ?@>B>:>; №4 2V4 

9  ;8AB>?040 2021 @>:C. 

'B>G=5==O B5<8 48A5@B0FV9=>W @>1>B8 70B25@465=> =0 70AV40==V �G5=>W 

@048 !02G0;ь=>-=0C:>2>3> F5=B@C "�=AB8BCB 1V>;>3VW B0 <548F8=8" �8W2Aь:>3> 

=0FV>=0;ь=>3> C=V25@A8B5BC V<5=V &0@0A0 ,52G5=:0, ?@>B>:>; №4 2V4 12 

;8AB>?040 2024 @>:C. 

#C1;V:0FVW. �0 B5<>N 48A5@B0FV9=>3> 4>A;V465==O >?C1;V:>20=> 7 
AB0B59 C D0E>28E =0C:>28E 2840==OE: 6 AB0B59 C D0E>28E ?5@V>48G=8E 2840==OE 

':@0W=8. �2V ?C1;V:0FVW V=45:ACNBьAO 2 <V6=0@>4=V9 =0C:><5B@8G=V9 107V 

Scopus: >4=0 AB0BBO 3 C ?5@V>48G=><C =0C:>2><C 2840==V, 2V4=5A5=><C 4> 

G5B25@B>3> :20@B8;N (Q4), >4=0 AB0BBO 3 C ?5@V>48G=><C =0C:>2><C 2840==V, 

2V4=5A5=><C 4> B@5Bь>3> :20@B8;N (Q3) 2V4?>2V4=> 4> :;0A8DV:0FVW SCImago 

Journal and Country Rank, 0 B0:>6 5 B57 4>?>2V459 C <0B5@V0;0E =0C:>28E 

:>=D5@5=FV9. 

%B@C:BC@0 B0 >1AO3 48A5@B0FVW. 
�8A5@B0FVO <VAB8Bь B0:V @>74V;8: �ABC?, "3;O4 ;VB5@0BC@8,  0B5@V0;8 B0 

<5B>48 4>A;V465=ь, $57C;ьB0B8 4>A;V465=ь B0 WE >13>2>@5==O, '7030;ь=5==O 

@57C;ьB0BV2 4>A;V465==O, �8A=>2:8, %?8A>: 28:>@8AB0=8E 465@5; B0 �>40B:8. 

�030;ь=89 >1AO3 48A5@B0FVW AB0=>28Bь 204 <0H8=>?8A=8E AB>@V=>:, V7 

O:8E >A=>2=89 7<VAB @>1>B8 28:;045=> =0 160 AB>@V=:0E. ' B5:ABV 48A5@B0FV9=>W 

@>1>B8 =0;VGCєBьAO 40 @8AC=:V2. %?8A>: 28:>@8AB0=8E 465@5; <VAB8Bь 359 

=09<5=C20=ь. 
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$"���� 1. "��/� ��&�$�&'$� 

 

 

1.1. �BV>;>3VO B0 ?0B>35=57 206:>3> 3>AB@>3> @5A?V@0B>@=>3> 
A8=4@><C, A?@8G8=5=>3> :>@>=02V@CA>< SARS-C>V2 

 

� ?>G0B:C =>2>3> B8AOG>;VBBO V 4> =0H8E 4=V2 G5@57 7>>=>7=V ?@>F5A8 

28=8:;> :V;ь:0 2V@CA=8E 70E2>@N20=ь. &0:V ?>4VW 2V41C20NBьAO, :>;8 2V@CA, O:89 

2@060є B20@8=C, AB0є 740B=8< 70@060B8 ;N459. �>=5402=0 =092V4><VH8<8 7 F8E 

70E2>@N20=ь 1C;8 :>@>=02V@CA BO6:>3> 3>AB@>3> @5A?V@0B>@=>3> A8=4@><C 

(Severe acute respiratory syndrome coronavirus 1, SARS-CoV) B0 :>@>=02V@CA 

1;87ь:>AEV4=>3> @5A?V@0B>@=>3> A8=4@><C (Middle East respiratory syndrome 

coronavirus, MERS-CoV). #5@H89 28?04>: 70@065==O 2V@CA>< SARS-CoV 

70@5єAB@>20=> C ;8AB>?04V 2002 @>:C C ?V245==><C �8B0W C ?@>2V=FVW �C0=4C=, 

A<5@B=VABь 2V4 Fь>3> 2V@CA=>3> 70E2>@N20==O AB0=>28;0 1V;O 15  % [264]. �>AB@0 

@5A?V@0B>@=0 2V@CA=0 V=D5:FVO, A?@8G8=5=0 MERS-CoV, 7’O28;0AO =0 �;87ь:><C 

%E>4V ?@81;87=> 2 2012 @>FV B0 <0;0 A<5@B=VABь 1V;O 35  % [56]. #@8 Fь><C A;V4 

70C2068B8, I> :V;ь:VABь V=DV:>20=8E ;N459 G0AB> <>65 1CB8 A8;ь=> 70=865=0. 

&0:, =0?@8:;04, ?V4 G0A ?0=45<VW :>@>=02V@CA=>W E2>@>18-2019 (Coronavirus 

disease 2019, C"VID-19) 1C;> V=DV:>20=> 2 10 @07V2 1V;ьH5 ;N459, =V6 :V;ь:VABь 

;N459, >DVFV9=> >3>;>H5=8E E2>@8<8 2 %,� [336] &0:8< G8=><, FV B0 ?>4V1=V 

?>:07=8:8 A<5@B=>ABV є =01;865=8<8. #52=>N <V@>N 2AV FV 70E2>@N20==O 

?>2’O70=V 7 :>@>=02V@CA0<8 (CoV; ?5@5206=> ³‐ B0 α‐20@V0=B8), 5=45<VG=8<8 4;O 

:060=V2 [252]. 

�>@>=02V@CA8 3 F5 25;8:5 AV<59AB2> 2V@CAV2, O:V 28:;8:0NBь @V7=V 

70E2>@N20==O, 2V4 728G09=>W 70ABC48 4> 1V;ьH 206:8E 70E2>@N20=ь [114]. 

!09?>H8@5=VH8<8 V=D5:FVO<8, 28:;8:0=8<8 :>@>=02V@CA0<8, є V=D5:FVW 

48E0;ь=8E H;OEV2 B0 H;C=:>2>-:8H:>2>3> B@0:BC. �>@>=02V@CA8 =0;560Bь 4> 

@>48=8 Coronaviridae. *5 2V@CA8 V7 ?>78B82=>N >4=>;0=FN3>N $!�, I> 70 

>A>1;82>ABO<8 35=><C ?>4V;ONBьAO =0 G>B8@8 >A=>2=V @>48: 0;ьD0-, 15B0-, 
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30<<0- B0 45;ьB0-:>@>=02V@CA [182]. #5@HV 420 :;0A8 28:;8:0NBь V=D5:FVN 

?5@5206=> C AA02FV2, B>4V O: >AB0==V 2 >A=>2=><C 70@060NBь ?B0EV2 [299]. 

�>@>=02V@CA8, O:V 2@060NBь ;N459, є 2V4?>2V40;ь=8<8 70 :V;ь:0 A?0;0EV2 

E2>@>18. �> =8E =0;560Bь 0;ьD0-:>@>=02V@CA8 (HCoV-229E B0 HCoV-NL63) B0 

15B0-:>@>=02V@CA8 (HCoV-OC43, SARS-CoV, HCoV-HKU1 B0 MERS-CoV) [66]. 

�?V45<VW, A?@8G8=5=V SARS-CoV C 2002 @>FV, MERS-CoV C 2012 @>FV B0 

>AB0==V9 A?0;0E E2>@>18, 28:;8:0=>W =>28< 2V@CA>< SARS-CoV-2 C 2019 @>FV 

?@825@B0NBь C203C A2VB>2>3> <0AHB01C [171, 292]. �>@>=02V@CA8 SARS-CoV B0 

MERS-CoV є >A>1;82> ?0B>35==8<8 70 A2>єN ?@8@>4>N [27]. "18420 2V@CA8, 

H284H5 70 2A5, ?5@540NBьAO 2V4 :060=V2 4> ?0;ь<>28E F825B [116] 01> 

25@1;N4V2-4@><045@V2 [264], 0 ?>BV< 4> ;N459 [72]. �5=>< :>@>=02V@CAC <0є 

4>268=C ?@81;87=> 26 000332 000 >A=>2 V <VAB8Bь 7<V==C :V;ь:VABь 2V4:@8B8E 

@0<>: 7G8BC20==O (2V4 6 4> 11) [292]. #5@H0 2V4:@8B0 @0<:0 7G8BC20==O 

AB0=>28Bь ?@81;87=> 67 % 35=><C V :>4Cє 16 =5AB@C:BC@=8E 1V;:V2, 0 @5HB0 

2V4:@8B8E @0<>: 7G8BC20==O :>4CNBь 4>40B:>2V B0 AB@C:BC@=V 1V;:8 [72]. $V7=V 

4><5=8, I> 72’O7CNBь @5F5?B>@8, C 1V;:0E H8?0 2V@CAV2 SARS-CoV B0 MERS-

CoV ?@8є4=CNBьAO 4> @V7=8E @5F5?B>@V2 :;VB8=-E07OW2. �V@CA SARS-CoV 

28:>@8AB>2Cє O: >A=>2=89 @5F5?B>@ 0=3V>B5=78=-?5@5B2>@NNG89 D5@<5=B-2 

(angiotensin converting enzyme-2, �%�-2) [123], B>4V O: 4;O MERS-CoV 

>A=>2=8< є 48?5?B848;?5?B84070 4 (dipeptidyl peptidase 4, DPP4) [334]. 

31 3@C4=O 2019 @>:C �A5A2VB=O >@30=V70FVO >E>@>=8 74>@>2’O (�""�) 

?>2V4><8;0 ?@> 28?04:8 ?=52<>=VW =52V4><>W ?@8G8=8 C <VABV 'E0=ь, �8B09. 

7 AVG=O 2020 @>:C :8B09Aь:0 2;040 =0720;0 =>289 :>@>=02V@CA ?@8G8=>N, O:89 

>B@8<02 B8<G0A>2C =072C «2019-nCoV». !>289 :>@>=02V@CA (nCoV) 3 F5 

<CB0=B=89 HB0<, O:89 @0=VH5 =5 1C2 28O2;5=89 C ;N459. �3>4>< =>289 2V@CA 

>B@8<02 =072C «2V@CA COVID-19». !>289 :>@>=02V@CA <02 V=H89 

5?V45<V>;>3VG=89 E0@0:B5@ 2V4 @0=VH5 2V4><>3> SARS-CoV. ' E2>@8E =0 

COVID-19, 1030B> 0:B82=8E 2V@CAV2 28@>1;OєBьAO ?V4 G0A ?@>4@><0;ь=>3> 

?5@V>4C C 25@E=VE 48E0;ь=8E H;OE0E, I> 2V4?>2V40є 70 @V7:5 ?>H8@5==O 

V=D5:FVW. !0 2V4<V=C 2V4 =8=VH=ь>3> ?>H8@5==O E2>@>18 COVID-19, ?5@540G0 
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SARS-CoV =5 2V41C20;0AO ;53:> ?@>BO3>< ?@>4@><0;ь=>3> ?5@V>4C. '@065=V 

2V@CA>< <0;8 1V;ьH ;53:89 ?5@51V3 E2>@>18; ?@>B5 1V;ьHVABь 28?04:V2 ?5@540GV 

2V@CAC 2V4 A?0;0EV2 SARS-CoV C >AV1 V7 206:8< ?5@51V3>< 70E2>@N20==O 1C;> 

;53H5 :>=B@>;N20B8 [240]. !>289 :>@>=02V@CA SARS (SARS-CoV-2) B0:>6 <V3 

@5?;V:C20B8AO 2 :;VB8=0E =86=VE 48E0;ь=8E H;OEV2 G5@57 9>3> A?>@V4=5=VABь 7 

F8<8 :;VB8=0<8, I> ?@872>48;> 4> C@065==O =86=VE 48E0;ь=8E H;OEV2 [55, 

323]. 

�06;82>N @V7=8F5N є B5, I> SARS-CoV =091V;ьH 5D5:B82=> 

?>H8@NєBьAO, :>;8 C ?0FVє=BV2 є A8<?B><8 70E2>@N20==O [110], I> @>18Bь 

;V:C20==O/AB@8<C20==O SARS-CoV 2V4=>A=> ?@>AB8<. !02?0:8, ;N48, 

V=DV:>20=V SARS-CoV-2, є 465@5;>< 70@065==O V=H8E ;N459 4> ?>O28 

:;V=VG=8E A8<?B><V2 [52]. ' 1V;ьH>ABV 4>A;V465=ь ?>:070=>, I> 157A8<?B><=V 

?0FVє=B8 7 C"VID-19 (1 7 5 V=DV:>20=8E) [231], <>6CBь ?>H8@N20B8 E2>@>1C 

[107]. "4=0: >FV=:8 =0C:>2FV2 @V7=OBьAO I>4> 206;82>ABV ?>H8@5==O C"VID-

19 G5@57 ;N459, I> <0NBь 157A8<?B><=89 ?5@V>4 E2>@>18 [23, 249]. 

�;O ?@>=8:=5==O SARS-CoV-2 C :;VB8=8 3>A?>40@O ?>B@V1=5 

28:>@8AB0==O 9>3> A?09:>2>3> 1V;:0. %?>G0B:C 2V41C20єBьAO ?@8є4=0==O 

@5F5?B>@-72’O7C20;ь=>3> 4><5=C 2V@CAC 4> 0=3V>B5=78=-?5@5B2>@N20;ь>3> 

D5@<5=BC 2 (angiotensin converting enzyme-2, ACE-2) 70 @0EC=>: 28:>@8AB0==O 

?@>B507 ;N48=8. &0:8< G8=><, ACE-2 є <VAF5< 2E>4C :>@>=02V@CAC 2 :;VB8=C 

E07OW=0. �8O2;5=>, I> @5F5?B>@-72’O7C20;ь=89 4><5= SARS-CoV-2 <0є 2 1020 

@07V2 28IC A?>@V4=5=VABь 4> 72’O7C20==O 7 ACE-2 ;N48=8 ?>@V2=O=> 7 2V@CA>< 

SARS-CoV. &0:>6 5D5:B82=><C ?@>=8:=5==N 2 :;VB8=C E07OW=0 A?@8Oє 

?>?5@54=O 0:B820FVO H8?0 :>@>=02V@CAC ?@>B5W=>2>N :>=25@B07>N (DC@8=><). 

&0:C DC@8=>?>4V1=C 4V;O=:C @>7I5?;5==O 2 1V;:C S (A?09:>289 1V;>:) <0є 

SARS-CoV-2, 0 SARS-CoV WW =5 <0є [277]. 

� >@30=V7<V ;N48=8 4;O SARS-CoV-2 :;VB8=0<8-<VH5=O<8 48E0;ь=>W 

A8AB5<8 є 420 B8?8 :;VB8=: 2V9G0ABV 5?VB5;V0;ь=V :;VB8=8 1@>=EV2 V 0;ь25>;O@=V 

?=52<>F8B8 �� B8?C. �BV< ACE-2 ;N48=8 H8@>:> @>7?>2AN465=89 V 2 1030Bь>E 

V=H8E :;VB8=0E >@30=V7<C: A5@F52>-AC48==V9 A8AB5<V, H;C=:>2>-:8H:>2><C 
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B@0:BV B0 A5G>284V;ь=V9 A8AB5<V, I> @>18Bь WE B@>?=8<8 4> :>@>=02V@CAC. &0:, 

?@8 270є<>4VW 2V@CAC SARS-CoV-2 7 5=4>B5;V0;ь=8<8 :;VB8=0<8 @V7=8E A8AB5< 

<>6CBь @>72820B8AO B0:V AB0=8 O: A8AB5<=89 20A:C;VB, 48A5<V=>20=5 

2=CB@VH=ь>AC48==5 73>@B0==O (���) :@>2V B0 B@><1>5<1>;VW. #@8 72’O7C20==V 

:>@>=02V@CAC 7 5?VB5;V0;ь=8<8 :;VB8=0<8 B@02=>W A8AB5<8 (?5GV=:8, 

?V4H;C=:>2>W 70;>78, :8H5G=8:0) <>65 @>728=CB8Aь =C4>B0, 4V0@5O, 1V;ь 2 

682>BV B0 =02VBь H;C=:>2>-:8H:>2V :@>2>B5GV, 3>AB@5 C@065==O ?5GV=:8 7 

?V428I5==O< @V2=V2 ?5GV=:>28E D5@<5=BV2 C :@>2V, ?0=:@50B8B B0 V=HV A5@9>7=V 

C@065==O >@30=V2-<VH5=59 [17]. 

�V@CA SARS-CoV-2 ?>G8=0є @>7<=>6C20B8AO ?VA;O ?@>=8:=5==O 2 

:;VB8=C E07OW=0, 4> B>3> O: 9>3> @>7?V7=0є B0 7<>65 0B0:C20B8 V<C==0 A8AB5<0 

;N48=8. �030;>< 2V@CA SARS-CoV-2 ?@>O2;Oє 28A>:C :>=B03V>7=VABь I>4> 

>@30=V7<C ;N48=8 B0 740B=89 H284:> ?>H8@N20B8AO 2 ACA?V;ьAB2V. %B@V<:5 

@>7?>2AN465==O :>@>=02V@CA=>W V=D5:FVW A5@54 ;N459 2V41C20єBьAO G5@57 

@5A?V@0B>@=V 284V;5==O ?@8 GE0==V B0 :0H;V E2>@8E (?>2VB@O=>-:@0?5;ь=89 

H;OE), 0 B0:>6 / 01> ?@8 =5?@O<><C :>=B0:BV 70 @0EC=>: 270є<>4VW 7 @V7=8<8 

?@54<5B0<8, I> <VABOBь 2V@CA=89 <0B5@V0; V=DV:>20=8E SARS-CoV-2 ;N459 

(:>=B0:B=>-?>1CB>289 H;OE). 

�V4?>2V4=> 4> I>B86=528E 5?V45<V>;>3VG=8E >=>2;5=ь �""� 4> 18 

;8?=O 2021 @>:C 2 CAь><C A2VBV 1C;> ?V4B25@465=> 190 833 853 28?04:8 B0 4 100 

087 A<5@B59, 0 B0:>6 22545=> 3 402 275 866 4>7 20:F8=. �0 40=8<8 �""�, 

=091V;ьHC :V;ь:VABь E2>@8E 1C;> 28O2;5=> 2 �<5@8FV, 70 O:>N 9H;8 �=4VO, 

�@078;VO B0 (@0=FVO. #@8 Fь><C �=4VO ?5@568;0 4C65 B@82>6=C A8BC0FVN: 

AB0=>< =0 18 G5@2=O 2021 @>:C 2 FV9 :@0W=V 1C;> 70@5єAB@>20=> 31 106 065 

28?04:V2. �3V4=> 7V AB0B8AB8G=8<8 40=8<8, 59 % A<5@B59 707=0;8 G>;>2V:8, 41 % 

3 6V=:8. ' ?@54AB02=8:V2 >1>E AB0B59 =091V;ьH0 :V;ь:VABь 28?04:V2 

70E2>@N20=>ABV 2V47=0G0;0AO C 2V:>2V9 3@C?V 30339 @>:V2, B>4V O: 2V:>20 3@C?0 

65+ <0;0 =0928I89 @V25=ь A<5@B=>ABV [333]. 

� ':@0W=V ?5@H89 28?04>: :>@>=02V@CA=>W V=D5:FVW-2019 1C;> >DVFV9=> 

70@5єAB@>20=> C <VABV +5@=V2FV +5@=V25Fь:>W >1;0ABV 3 15@57=O 2020 @>:C. !0 
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60;ь, 13 15@57=O 2020 @>:C 1C;0 :>=AB0B>20=0 ?5@H0 A<5@Bь 6V=:8 (71 @V:) 

2=0A;V4>: 70@065==O SARS-CoV-2. �3V4=> AB0B8AB8G=8E 40=8E, C =0HV9 45@602V 

AB0=>< =0 13 :2VB=O 2024 @>:C 4V03=>7 COVID-19 1C2 >DVFV9=> ?V4B25@465=89 C 

5 557 995 ?0FVє=BV2 (13,5 % =0A5;5==O ':@0W=8), A5@54 O:8E C 112 418 28?04:0E 

(2,0 % =0A5;5==O) E2>@>10 ?@8725;0 4> ;5B0;ь=>3> =0A;V4:C [3]. !0 Aь>3>4=V, 

:>6=>3> B86=O 2 ':@0W=V >DVFV9=> ?V4B25@46CNBь 1;87ь:> 500 =>28E 28?04:V2 

70@065==O ;N459 2V@CA>< SARS-CoV-2. #>78B82=8< є B5, I> A5@54 E2>@8E =0 

COVID-19 ;5B0;ь=V 28?04:8 2V4 CA:;04=5=ь 7CAB@VG0NBьAO @V4:> [8]. 

' 1V;ьH>ABV ?0FVє=BV2 7 COVID-19 70E2>@N20==O <0є =5206:89 ?5@51V3 

157 CA:;04=5=ь. !0 @0==VE AB04VOE 70E2>@N20==O 1V;ьHVABь ?0FVє=BV2 2V4GC20NBь 

=0ABC?=V :;V=VG=V A8<?B><8: ACE89 :0H5;ь, 704CE0, =568Bь, 1V;ь C 3>@;V, 

B5<?5@0BC@0 4> 38°C, 3>;>2=89 1V;ь, H;C=:>2>-:8H:>2V @>7;048, 1V;ь C <’O70E 

B0 7030;ь=0 A;01:VABь. "4=0: C 20 % ?0FVє=BV2 70E2>@N20==O H284:> ?@>3@5ACє 

C 206:89 AB0=, O:89 ?>B@51Cє 3>A?VB0;V70FVW B0 ;V:C20==O :8A=5<, 0 5 % E2>@8E 

=5>1EV4=0 3>A?VB0;V70FVO C 2V44V;5==O V=B5=A82=>W B5@0?VW. ' B0:8E E2>@8E 

@>72820єBьAO 0B8?>20 V=B5@AB8FV0;ь=0 42>AB>@>==O ?=52<>=VO, 3>AB@89 

@5A?V@0B>@=89 48AB@5A-A8=4@>< (�$�%), ��� :@>2V B0 ?>;V>@30==0 48ADC=:FVO. 

&0:V E2>@V <0NBь ?>30=89 ?@>3=>7 70E2>@N20==O B0 <0965 10 % F8E 

206:>E2>@8E ?0FVє=BV2 73>4>< ?><8@0NBь [51, 106, 297]. 

' 703>AB@5==V Fь>3> 70E2>@N20==O 206;82C @>;ь 2V4V3@0NBь 

V<C=>;>3VG=0 3V?5@@50:FVO, I> E0@0:B5@87CєBьAO H8@>:8< C@065==O< 

5=4>B5;VN, V=4C:>20=8< :><?;5<5=B>< 73>@B0==O< :@>2V B0 A8AB5<=>N 

<V:@>0=3V>?0BVєN [313]. 

�$�%, A5?B8G=89 H>: V A5?A8A є G0AB8<8 CA:;04=5==O<8 C A5@9>7=8E 

28?04:0E COVID-19, O: V @V7=V ?>@CH5==O >@30=V2, B0:V O: C@065==O A5@FO B0 

3>AB@5 CH:>465==O =8@>: [345]. �@V< B>3>, BO6:V 70E2>@N20==O B0 A<5@B=VABь 

2V4 COVID-19 ?>2’O7CNBь 7V AB0@H8< 2V:>< V AC?CB=V<8 70E2>@N20==O<8, 

B0:8<8 O: A5@F520 =54>AB0B=VABь, ?V428I5==O 0@B5@V0;ь=>3> B8A:C, 

70E2>@N20==O ;535=V2 01> FC:@>289 4V015B [258, 339]. 
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&0:>6 C ?0FVє=BV2 7 COVID-19 >?8A0=V @V7=V A:5;5B=>-<’O7>2V B0 

0CB>V<C==V CA:;04=5==O [13, 92, 101]. ' @O4V 4>A;V465=ь ?>2V4><;O;>AO ?@> 

?>AB-COVID-19 @50:B82=89 0@B@8B, 20A:C;VB B0 70E2>@N20==O A?>;CG=>W 

B:0=8=8, 2:;NG0NG8 2>2G0: B0 70?0;ь=89 <V>78B [255]. 

' 3@C?C @878:C 1V;ьH 206:>3> ?5@51V3C COVID-19 B0 @>728B:C 

?>AB:>2V4=8E CA:;04=5=ь B0:>6 2E>4OBь E2>@V =0 0CB>V<C==89 0@B@8B. &0:V 

?0FVє=B8 4;O ;V:C20==O 0@B@8BC ?>28==V ?@89<0B8 ?@5?0@0B8, I> ?@83=VGCNBь 

2;0A=C V<C==C A8AB5<C [32, 38, 270]. *5 <>65 CA:;04=8B8 ?5@51V3 COVID-19 C 

;N459 7 0CB>V<C==8<8 70E2>@N20==O<8. 

"B65, 206;82>N <548:>-1V>;>3VG=>N ?@>1;5<>N є 282G5==O <5E0=V7<V2 

@>728B:C :>@>=02V@CA=>W E2>@>18 2 >@30=V7<V 7 C@0EC20==O< 9>3> 

V=482V4C0;ь=8E >A>1;82>AB59, 7>:@5<0, =0O2=>ABV :><>@1V4=8E 70E2>@N20=ь, I> 

4>?><>65 C 5D5:B82=><C ;V:C20==V 40=>W 2V@CA=>W V=D5:FVW B0 7=878Bь @878: 

@>728B:C CA:;045=ь. 

 

 

1.2. #>@CH5==O 35<>AB07C, >:8A=>-2V4=>2=>3> 10;0=AC B0 
>A>1;82>ABV 2@>465=>W V<C==>W 2V4?>2V4V 2 E2>@8E =0 COVID-19 

 

COVID-19 28:;8:0є ?@>B@><1>B8G=89 AB0=, ?@> I> A2V4G8Bь 28A>:0 

G0AB>B0 70@5єAB@>20=8E A5@9>7=8E B@><1>B8G=8E ?>4V9 C E2>@8E =0 

:>@>=02V@CA=C E2>@>1C [68].  V:@>- B0 <0:@>AC48==V B@><1>5<1>;VG=V 01> 

B@><1>B8G=V CA:;04=5==O in situ A?>AB5@V30;8AO ?@8 COVID-19 C AC48=0E 

;535=V2, A5;57V=:8, <>7:C, :8H5G=8:C B0 =0 ?5@8D5@VW [165, 318, 327, 340]. Є 

?>2V4><;5==O ?@> G0AB5 CB2>@5==O B@><1C C :@>2>>1V3C ?@8 35<>4V0;V7V, 

V=AC;ьB8 C ?0FVє=BV2, O:V @0=VH5 1C;8 74>@>28<8, 0 B0:>6 CB2>@5==O 

0@B5@V0;ь=>W B0 25=>7=>W B@><1>5<1>;VW, =572060NG8 =0 ?@>DV;0:B8G=C 01> 

?>2=VABN B5@0?52B8G=C 0=B8:>03C;O=B=C B5@0?VN [165, 236]. ' ?0FVє=BV2 1C;8 

>?8A0=V 28?04:8 B@><1>7C, O:V 2 V=H8E 5?V7>40E ?@>BV:0;8 157A8<?B><=>. 

�V;ьH5 B>3>, B@><1>78 1C;8 28O2;5=V O: C 3>AB@><C AB0=V, B0: V ?@>BO3>< B86=V2 
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?VA;O :@8B8G=>3> 5B0?C 70E2>@N20==O, I> A2V4G8Bь ?@> B5, I> 

?@>B@><1>B8G=89 AB0= <>65 B@820B8 :V;ь:0 B86=V2 01> =02VBь 4>2H5 ?VA;O 

3>A?VB0;V70FVW. #>4V1=V B@><1>B8G=V CA:;04=5==O A?>AB5@V30;8AO ?@8 BO6:><C 

3>AB@><C @5A?V@0B>@=><C A8=4@><V (severe acute respiratory syndrome, SARS) B0 

1;87ь:>AEV4=><C @5A?V@0B>@=><C A8=4@><V (Middle East respiratory syndrome, 

MERS) [118, 330]. 

�<1>;VO ;535=52>W 0@B5@VW B0 B@><1>7 3;81>:8E 25= є =091V;ьH G0AB8<8 

B@><1>B8G=8<8 O28I0<8 ?@8 COVID-19, ?@8 Fь><C ?>G0B:>2V 72VB8 

2V47=0G0NBь G0AB>BC 2V4 20 % 4> 30 % C 206:>E2>@8E ?0FVє=BV2 [213]. ' 

3>;;0=4Aь:V9 :>3>@BV 7V 184 ?0FVє=BV2 V7 COVID-19 C 2V44V;5==V V=B5=A82=>W 

B5@0?VW (��&), :C<C;OB82=0 G0AB>B0 B@><1>B8G=8E ?>4V9 25;8:8E AC48= 

AB0=>28;0 49 %, 1V;ьHVABь 7 O:8E 1C;8 ?@54AB02;5=V 5<1>;VєN ;535=52>W 0@B5@VW, 

28O2;5=>N =0 :><?’NB5@=V9 B><>3@0DVW 2 A53<5=B0@=8E B0 AC1A53<5=B0@=8E 

;535=528E 0@B5@VOE [165]. *5 AB0;>AO, =572060NG8 =0 7030;ь=C 

B@><1>?@>DV;0:B8:C =04@>?0@8=>< C 4>7V 2800 01> 5700  " >48= 01> 42VGV =0 

4>1C, V @878: A<5@BV 2V4 CAVE ?@8G8= C FV9 :>3>@BV 1C2 C 5 @07V2 28I8< A5@54 

?0FVє=BV2 V7 B@><1>B8G=8< 28?04:><. �B0;V9Aь:0 :>3>@B0 7 388 ?0FVє=BV2 

28O2;O;0 <5=HC, 0;5, B8< =5 <5=H, 7=0G=C :C<C;OB82=C G0AB>BC 

B@><1>5<1>;VG=8E ?>4V9 C 21 % (27,6 % C ��&, 6,6 % C 7030;ь=V9 ?0;0BV), 

?>;>28=0 7 O:8E 1C;0 4V03=>AB>20=0 ?@>BO3>< 24 3>48= ?VA;O 3>A?VB0;V70FVW 

[195]. 

' D@0=FC7ь:V9 :>3>@BV A?>AB5@V30;0Aь ?>4V1=0 :C<C;OB82=0 G0AB>B0 

B@><1>B8G=8E ?>4V9. $57C;ьB0B8, >B@8<0=V ?@8 4>A;V465==V 40=>W :>3>@B8, 

?>@V2=N20;8 V7 G0AB>B>N ?>4V9 C 42>E @V7=8E VAB>@8G=8E :>=B@>;ь=8E 

?>?C;OFVOE: 1) ?0FVє=BV2 V7 2V44V;5=ь @50=V<0FVW 157 COVID-19, O:V 1C;8 

3>A?VB0;V7>20=V 278<:C 2019 @>:C, B0 2) ?0FVє=BV2 V7 3@8?><, 3>A?VB0;V7>20=8E 4> 

C 2019 @>FV 2 BV9 A0<V9 @50=V<0FVW [245]. %5@54 ?0FVє=BV2 V7 COVID-19, I> 

?5@51C20;8 C ��&, C 20,6 % 28O2;5=> >7=0:8 B@><1>5<1>;VW ;535=52>W 0@B5@VW 

(4V03=>AB>20=> 2 A5@54=ь><C G5@57 6 4=V2 2V4 <><5=BC =04E>465==O C 

2V44V;5==O @50=V<0FVW), I> 1C;> C 2 @078 28I5 ?>@V2=O=> 7 1C4ь-O:>N 
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VAB>@8G=>N :>=B@>;ь=>N 3@C?>N. &0:8< G8=><, AE>65, I> COVID-19 <>65 

1CB8 28:;NG=> ?@>B@><1>B8G=8< C ?>@V2=O==V 7 V=H8<8 206:8<8 2V@CA=8<8 

@5A?V@0B>@=8<8 ?=52<>=VO<8. 

)>G0 >?C1;V:>20=V 4>A;V465==O @>7B8=V2 1C;8 2V4=>A=> @V4:VA=8<8 2 

C<>20E ?0=45<VW, =525;8:V A5@VW 28?04:V2 2V47=0G0;8 G0ABV <0:@>AC48==V B0 

<V:@>AC48==V DV1@8=>7=V B@><18 2 ;535=OE, 0 V=>4V 9 C 1030Bь>E V=H8E >@30=0E. 

�>A;V465==O, ?@>2545=V ?V4 G0A A5@VW @>7B8=V2 C !V<5GG8=V, 2AB0=>28;8, I> 7 12 

?>A;V4>2=8E A<5@B59 2V4 COVID-19 C A5<8 ?0FVє=BV2 1C;0 28O2;5=0 25=>7=0 

B@><1>5<1>;VO, 0 ;535=520 5<1>;VO 22060;0AO ?@O<>N ?@8G8=>N A<5@BV C 

G>B8@ь>E ;N459 [327]. ,259F0@Aь:V ?0B>;>3>0=0B><8, O:V @>73;O40;8 21 @>7B8= 

?0FVє=BV2 V7 COVID-19, 28O28;8 <V:@>B@><18 2 0;ь25>;O@=8E :0?V;O@0E C ?’OB8 

7 >48=04FOB8 ?0FVє=BV2, C O:8E ?@>2>48;8 V<C=>3VAB>EV<VN DV1@8=C, I> 

?>B5=FV9=> 2V4?>2V40;> :><?;5<5=B->?>A5@54:>20=><C <V:@>AC48==><C 

?>H:>465==N [206, 209]. "7=0:8 7<5=H5=>W ;535=52>W 25=8 B0 :0?V;O@=>3> 

20A:C;VBC B0:>6 A?>AB5@V30;8AO 2 >4=>3> ?0FVє=B0, E>G0 A8AB5<=89 20A:C;VB 1C2 

2V4ACB=V9. �0=V, >B@8<0=V 2 A5@VW 7 4204FOB8 >4=>3> @>7B8=C, ?@>2545=>3> C 

:V;ь:>E <VAB0E %?>;CG5=8E ,B0BV2 �<5@8:8, ?V4B25@48;8 B0:C 6 28A>:C 

G0AB>BC ;535=528E <V:@>B@><1V2, ?@8G><C 25;8:0 ;535=520 B@><1>5<1>;VO 1C;0 

?>H8@5=8< A<5@B5;ь=8< CA:;04=5==O< [43]. 

�2060єBьAO, I> 48A5<V=>20=V ;535=52V <V:@>B@><18 є ?@8G8=>N 

C=V:0;ь=>W DV7V>;>3VW @5A?V@0B>@=>3> 48AB@5A-A8=4@><C (adult respiratory distress 

syndrome, ARDS) C 4>@>A;8E ?@8 COVID-19, O:89 <0є 2V4=>A=> =>@<0;ь=C 

?>40B;82VABь ;535=V2, I> ?>B5=FV9=> ?>B@51Cє AB@0B53V9 25=B8;OFVW, 2V4<V==8E 

2V4 B8E, O:V 70728G09 70AB>A>2CNBьAO ?@8 ;V:C20==O @5A?V@0B>@=>3> 48AB@5A-

A8=4@><C 4>@>A;8E 7 V=H>N 5BV>;>3VєN [53, 111]. "4=0: ?>G0B:>289 V=B5@5A 4> 

=>28E AB@0B53V9 25=B8;OFVW 1C2 ?><8;:>28<, >A:V;ь:8 ?0B>;>3VG=89 72’O7>: 

A8=4@><C @5A?V@0B>@=>3> 48AB@5A-A8=4@><C 4>@>A;8E 7 48DC7=8< 

?>H:>465==O< 0;ь25>; 4V9A=> A?>AB5@V302AO ?@8 4>A;V465==V 1V;ьH>ABV 

@>7B8=V2 COVID-19 [43]. 
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!0@5HBV, >AB0B>G=5 4>A;V465==O ?>@V2=N20;> 40=V ?@8 @>7B8=V ;535=V2 C 

A5<8 ?0FVє=BV2, O:V ?><5@;8 2V4 COVID-19, V7 B0:8<8 2 A5<8 ?0FVє=BV2, O:V 

?><5@;8 2V4 @5A?V@0B>@=>3> 48AB@5A-A8=4@><C 4>@>A;8E, A?@8G8=5=>3> 2V@CA>< 

3@8?C H1N1 [185]. ' ?0FVє=BV2 7 COVID-19 <V:@>B@><18 0;ь25>;O@=8E 

:0?V;O@V2 28O2;O;8AO 2 9 @07V2 G0ABVH5, =V6 C ?0FVє=BV2 7 3@8?>< (p<0,001), I> 

C73>46CєBьAO 7V 71V;ьH5==O< G0AB>B8 B@><1V2 ?@8 COVID-19 ?>@V2=O=> 7 

V=H8<8 2V@CA=8<8 ?=52<>=VO<8. �06:5 C@065==O 5=4>B5;VN B0 2V@CA 2A5@548=V 

:;VB8= B0:>6 1C;> 2V4<VG5=> C ?0FVє=BV2 V7 COVID-19 2 4V;O=:0E, ?>2’O70=8E V7 

<V:@>B@><1>7><, I> A2V4G8Bь ?@> B5, I> ?>H:>465==O B0 70?0;5==O 5=4>B5;VN 

<>6CBь 157?>A5@54=ь> <0B8 2V4=>H5==O 4> ?>G0B:>28E AB04V9 CB2>@5==O 

B@><1C. 

�<>2V@=>, I> 3>AB@0 48ADC=:FVO ?@02>3> H;C=>G:0 B0 ;535=525 BV;> ?@8 

COVID-19, ?@8=09<=V G0AB:>2>, ?>2’O70=V 7 25;8:>N :V;ь:VABN F5=B@0;ь=8E 01> 

A53<5=B0@=8E ;535=528E 5<1>;V9 01> 28A>:8< =020=B065==O< <V:@>B@><1V2 

4@V1=8E AC48= ;535=V2. �>=8 ?>A8;NNBьAO 3V?>:A8G=>N 207>:>=AB@8:FVєN B0 

?V428I5==O< 2=CB@VH=ь>3@C4=>3> B8A:C 2V4 HBCG=>W 25=B8;OFVW ;535=ь, I> 

?@872>48Bь 4> @0?B>2>3> 71V;ьH5==O ?>AB=020=B065==O ?@02>3> H;C=>G:0, I>, 

C A2>N G5@3C, <>65 ?@825AB8 4> @>7’є4=0==O ?@02>3> H;C=>G:0 B0 ;535=52>W 

0@B5@VW. %?@024V, C :>3>@BV 7V 120 ?0FVє=BV2 V7 COVID-19 >7=0:8 ?>@CH5==O 

?>74>26=ь>W 45D>@<0FVW ?@02>3> H;C=>G:0 B0 48;0B0FVW ?@02>3> H;C=>G:0 1C;8 

?>2’O70=V 7V A<5@B=VABN, E>G0 FV 5E>:0@4V>3@0DVG=V 7<V=8 I5 =5 1C;8 

157?>A5@54=ь> ?>2’O70=V 7 =0O2=VABN ;535=52>W 5<1>;VW [185]. !0@5HBV, ;535=520 

5<1>;VO B0 @>7BO3=5==O ?@02>3> H;C=>G:0 B0:>6 <>6CBь A?@8OB8 ?V428I5==N 

2<VABC B@>?>=V=C 2 :@>2V, :0@4V>35==><C H>:C B0 @0?B>2V9 A<5@BV, O:V <>6CBь 

@>728=CB8AO 7=5=0Fь:0 =02VBь C ?0FVє=BV2 V7 COVID-19, O:V @0=VH5 1C;8 

157A8<?B><=8<8 01> 265 >4C6C20;8 2V4 48E0;ь=>W =54>AB0B=>ABV [144, 247]. 

�2060єBьAO, I> ?0FVє=B8 7 COVID-19 ?V440NBьAO ?V428I5=><C @878:C 

<V:@>AC48==>3> B@><1>7C, 9<>2V@=>, G5@57 282V;ь=5==O ?@>:>03C;O=B=8E 

F8B>:V=V2, B0:8E O: V=B5@;59:V=-6 (��-6) [138, 252, 257]. !572060NG8 =0 

2V4ACB=VABь ���-A8=4@><C, :>=F5=B@0FVO D-48<5@C B0 ?@>4C:BV2 @>7I5?;5==O 
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DV1@8=C G0AB> ?><VB=> ?V428ICNBьAO ?@8 BO6:><C ?5@51V3C COVID-19, I> 

2V4>1@060є 28A>:89 @V25=ь CB2>@5==O B0 453@040FVW DV1@8=C. *O AC:C?=VABь 

40=8E A2V4G8Bь ?@> B@><1>7 <V:@>AC48= ;535=V2. $0==V 72VB8 ?@> @>7B8= 

?0FVє=BV2, ?><5@;8E 2V4 COVID-19, ?>2V4><;O;8 ?@> =5A?5F8DVG=V >7=0:8, 

2:;NG0NG8 >1H8@=V 70?0;ь=V V=DV;ьB@0B8, 48DC7=5 ?>H:>465==O 0;ь25>;, 

DV1@>7 ;535=V2, 25;8:V 0B8?>2V ?=52<>F8B8, =01@O: B0 CB2>@5==O 3V0;V=>28E 

<5<1@0= [29, 130, 199, 340]. "4=0: 1V;ьH A2V6V B0 28G5@?=V ?>2V4><;5==O 

2V4<VG0NBь 3V?5@?;07VN 4@V1=8E AC48=, ?>B>2I5==O ABV=:8, 3V0;V=>289 B@><1>7 

AC48= V 2>3=8I52C ;535=52C :@>2>B5GC, <>6;82>, G5@57 25=>7=89 70ABV9 [199, 

347]. #@> F5 C@065==O 5=4>B5;VN B0 DV1@8=>289 B@><1>7 B0:>6 ?>2V4><;O;>AO 

2 :0?V;O@0E :;C1>G:0 [294, 313]. 

' =>2VB=V9 A5@VW ?0B>;>3>0=0B><VG=8E 4>A;V465=ь 7 !>2>3> "@;50=0 1C;> 

@5B5;ь=> 282G5=> A5@F52>-;535=52C A8AB5<C G>B8@ь>E ?><5@;8E 2V4 COVID-19 V 

28O2;5=> :>=A>;V40FVN ;535=V2 7 ?;O<8AB8<8 4V;O=:0<8 :@>2>28;82C 7 

4@V1=8<8 B25@48<8 B@><10<8, V45=B8DV:>20=8<8 2 ?5@8D5@8G=V9 ?0@5=EV<V 

;535=V2.  V:@>A:>?VG=> A?>AB5@V302AO V=B5@AB8FV0;ь=89 ;V<D>F8B0@=89 

V=DV;ьB@0B, I> >B>GCє B@><1>20=V 4@V1=V AC48=8 (<VAB8Bь DV1@8= V B@><1>F8B8 7 

4><VH:0<8 70?0;ь=8E :;VB8=) 7V 7=0G=8< 0A>FV9>20=8< :@>2>28;82><. 

�;ь25>;O@=V :0?V;O@8 B0 4@V1=V AC48=8 1C;8 ?>B>2I5=V B0 <VAB8;8 B@><18 7 

DV1@8=C. "1<565=0 ;535=520 B@><1>B8G=0 <V:@>0=3V>?0BVO 1C;0 =0720=0 

?>B5=FV9=>N ?@8G8=>N A<5@BV C F8E ?0FVє=BV2. �=B5=A82=0 0:B820FVO 

:><?;5<5=BC 1C;0 70?@>?>=>20=0 O: V=4C:B>@ <V:@>AC48==>3> B@><1>7C 

2=0A;V4>: 2V4:;045==O :V=F52>3> :><?;5:AC :><?;5<5=BC C5b-9, C4d B0 

A5@8=>2>W ?@>B5078 2, I> 72’O7Cє <0=>7C (mannose-binding protein-associated 

serine protease 2, MASP2) 2 ;535=OE [206]. 

&@><1>F8B8 2V4V3@0NBь 206;82C @>;ь C ?0B>35=57V COVID-19. ' 

?>A<5@B=8E 72VB0E 2V47=0G0єBьAO =0O2=VABь 7=0G=>W :V;ь:>ABV B@><1>F8BV2 V 

<530:0@V>F8BV2 2 0;ь25>;O@=8E :0?V;O@0E, I> ?V428ICє <>6;82VABь 

5:AB@0<54C;O@=>3> 28@>1=8FB20 B@><1>F8BV2. *O V=B5@?@5B0FVO B0:>6 <>65 

?>OA=8B8 2V4=>A=> 1V;ьHC :V;ь:VABь B@><1>F8BV2 ?@8 COVID-19 C ?>@V2=O==V 7V 
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728G09=8< A5?A8A><, I> ?V428ICє <>6;82VABь 0:B820FVW ;535=528E 

<530:0@V>F8BV2, I> ?@872>48Bь 4> 03@530FVW B@><1>F8BV2 V CB2>@5==O 

B@><1>F8B0@=>-DV1@8=>2>3> B@><1>7C. *V:02>, I> <530:0@V>F8B0@=0 @50:FVO 

1C;0 704>:C<5=B>20=0 @0=VH5 ?@8 2V@CA=8E V=D5:FVOE, A?@8G8=5=8E 2V@CA0<8 

3@8?C H1N1 B0 SARS-CoV, G5@57 =04<V@=C 5:A?@5AVN V=4C:>20=>3> 

V=B5@D5@>=>< B@0=A<5<1@0==>3> 1V;:0 3, O:89 AB8<C;Nє 28@>1;5==O 

B@><1>F8BV2 [47, 102]. �0=V B0:>6 A2V4G0Bь ?@> B5, I> SARS-CoV 157?>A5@54=ь> 

V=DV:Cє <530:0@V>F8B8, I> <>65 2?;820B8 =0 :V;ь:VABь V DC=:FVN B@><1>F8BV2 

[102, 347]. �?;82 COVID-19 =0 <530:0@V>F8B8 70;8H0єBьAO =52V4><8<, 0;5 

<>6;82>, I> 282V;ь=5==O F8B>:V=V2 (?5@5206=> ��-6) C F8E ?0FVє=BV2 ?>A8;Nє 

?@>;VD5@0FVN, 48D5@5=FV0FVN B0 0:B820FVN <530:0@V>F8BV2 70 @0EC=>: 

71V;ьH5==O 28@>1=8FB20 B@><1>?>5B8=C [158, 211] V <>65 1CB8 ?>2’O70=> 7 

=87ь:>N G0AB>B>N 7=0G=>W B@><1>F8B>?5=VW C ?0FVє=BV2 7 COVID-19. 

�=4>B5;V9 AC48= ?V4B@8<Cє 3><5>AB07 G5@57 @53C;OFVN V<C==>W 

:><?5B5=B=>ABV, 70?0;ь=C @V2=>203C, IV;ь=V 7’є4=C20;ь=V 10@’є@8, 

35<>48=0<VG=C AB01V;ь=VABь, 0 B0:>6 >?B8<0;ь=> 710;0=A>20=V B@><1>B8G=V B0 

DV1@8=>;VB8G=V H;OE8. ' =>2><C :>@>=02V@CA=><C 70E2>@N20==V 2019 @>:C, 

A?@8G8=5=><C SARS-CoV-2, ?>@CH5==O @53C;OFVW 1030Bь>E V7 F8E H;OEV2 

28O28;>AO ?>A5@54=8:>< BO6:>3> 70E2>@N20==O. %C:C?=VABь :;V=VG=8E 7@CH5=ь 

V 7<V= 1V><0@:5@V2, O:V A?>AB5@V30NBьAO ?@8 COVID-19, <>6=0 :;0A8DV:C20B8 =0 

?>@CH5==O V<C==>W ;0=:8, A8AB5<8 @5=V=-0=3V>B5=78=-0;ь4>AB5@>= ($��) V 

35<>AB07C, CAV 7 O:8E AE>4OBьAO =0 5=4>B5;VW AC48=. !03@><0465==O 40=8E 

DC=40<5=B0;ь=>W =0C:8, 2V7C0;V70FVW B0 :;V=VG=8E A?>AB5@565=ь ?@>OA=8;> 

:0@B8=C COVID-19 O: AC48==>3> 70E2>@N20==O. �0G5==O E2>@>18 2 Fь><C 

:>=B5:ABV <>65 =040B8 =>2V H;OE8 @>7C<V==O COVID-19 V ?@825AB8 4> 2:@09 

=5>1EV4=8E C4>A:>=0;5=ь B5@0?52B8G=8E AB@0B53V9. 

SARS-CoV-2 28:>@8AB>2Cє ACE-2, I>1 ?>;53H8B8 ?@>=8:=5==O 2 

:;VB8=8-<VH5=V B0 V=VFVN20B8 V=D5:FVN. *5 =04E>465==O 2V@CAC 2 :;VB8=C 

4>40B:>2> >?>A5@54:>2CєBьAO B@0=A<5<1@0==>N A5@8=>2>N ?@>B507>N 2 B0 

:0B5?A8=>< L, O:V @>7I5?;NNBь 1V;>: S =0 2V@CA=V9 G0AB8=FV, I>1 70157?5G8B8 
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270є<>4VN 7 ACE-2 [193]. �=4>B5;V0;ь=V :;VB8=8 7030;>< V, 7>:@5<0, A5@F52V 

?5@8F8B8 (:;VB8=8 $C65) 5:A?@5ACNBь 1030B> ACE-2, I> @>18Bь WE ?@O<>N 

<VH5==N V=D5:FVW, A?@8G8=5=>W SARS-CoV-2 [127]. �>A;V465==O ;535=52>3> 

AC48==>3> @CA;0 ?>:07Cє A5@9>7=V ?>@CH5==O ?@8 COVID-19 ?>@V2=O=> 7 

:>=B@>;ь=8<8 B0 E2>@8<8 =0 3@8? ?0FVє=B0<8, B0:V O: ?>H8@5=89 B@><1>7 B0 

<V:@>0=3V>?0BVO, 0:B820FVO 5=4>B5;VN B0 V=B5=A82=89 0=3V>35=57 [12]. *V 

4>A;V465==O B0 ?>H8@5=V 28A=>2:8 2AB0=>2;NNBь @>;ь 2V@CA=>3> C@065==O 

AC48==>W A8AB5<8, I> ?@872>48Bь 4> AC48==>W 48ADC=:FVW C ?0FVє=BV2 7 COVID-

19 [118, 119]. 

�=D5:FVO SARS-CoV-2 ?>@CHCє ?@>F5A8 V<C==>W @53C;OFVW B0 70?0;5==O, 

2 O:8E 5=4>B5;V9 AC48= 2V4V3@0є 206;82C @>;ь. �2VB8, 7@>1;5=V 3@5Fь:8<8, 

=V<5Fь:8<8, @C<C=Aь:8<8, =V45@;0=4Aь:8<8 B0 :8B09Aь:8<8 ;V:0@O<8, A2V4G0Bь 

?@> 0:B820FVN V<C==>W A8AB5<8 C 3>A?VB0;V7>20=8E ?0FVє=BV2 V7 COVID-19, I> 

C73>46CєBьAO 7 F8B>:V=>28< HB>@<><, A8=4@><>< 0:B820FVW <0:@>D03V2 B0 

?>40;ьH8< V<C==8< 28A=065==O< V<C==>W A8AB5<8 [81]. *V ?0B>;>3VG=V 7<V=8 є 

=091V;ьH A5@9>7=8<8 C ?0FVє=BV2, I> ?5@51C20NBь C =091V;ьH 206:><C AB0=V. 

*59 3V?5@70?0;ь=89 AB0= <0є H:V4;8289 2?;82 =0 AC48==C A8AB5<C, I> 

?@872>48Bь 4> 48ADC=:FVW 5=4>B5;V0;ь=8E :;VB8=. ' ?@8ACB=>ABV F8@:C;NNG8E 

<54V0B>@V2 70?0;5==O, B0:8E O: ��-1, ��-6, <>;5:C;O@=V AB@C:BC@8, ?>2’O70=V 7 

?>H:>465==O<, V ?0B>35=-0A>FV9>20=V <>;5:C;O@=V AB@C:BC@8, 5=4>B5;V0;ь=V 

:;VB8=8 707=0NBь ?5@5E>4C 2 0:B82>20=89 AB0=, O:89 15@5 CG0ABь C 70E8ABV 

3>A?>40@O [248]. �:B82>20=V 5=4>B5;V0;ь=V :;VB8=8 A?@8ONBь ;>:0;V7>20=><C 

70?0;5==N H;OE>< V=4C:C20==O 5:A?@5AVW ?@>70?0;ь=8E 35=V2, 70;CG5==O 

V<C==8E :;VB8=, A?@8O==O 70;CG5==N 70?0;ь=8E :;VB8= 4> ?>H:>465=8E 01> 

V=DV:>20=8E B:0=8=, AC48==>3> 28B>:C 70 @0EC=>: 71V;ьH5==O ?@>=8:=>ABV 

5=4>B5;VN B0 7<V=8 B@><1>B8G=>3> ?>B5=FV0;C <VAF52>W ?>25@E=V V=B8<8. 

�:B820FVO =59B@>DV;V2 ?@872>48Bь 4> CB2>@5==O ?>70:;VB8==8E ?0AB>: 

=59B@>DV;V2 (neutrophil extracellular traps, NETs) C ?@>F5AV, O:89 =07820NBь 

=5B>7V7 (NETosis), V O:89 <>65 A?@8OB8 2V4?>2V4V =0 ?0B>35=8 B0 B@><1>7 [120]. 

�@V< B>3>, ?>H:>465==O 5=4>B5;V0;ь=8E :;VB8= ?>A8;NєBьAO 0:B820FVєN B>;;-
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?>4V1=8E @5F5?B>@V2 (toll-like receptors, TLRs) H;OE>< @>7?V7=020==O 2V@CA=>W 

$!�, I> ?@872>48Bь 4> 71V;ьH5==O ?@>4C:FVW 0:B82=8E D>@< :8A=N (�(�) 

[305]. 

#@8 COVID-19 A?>AB5@V30NBьAO ?>A8;5==O 2@>465=>W V<C==>W 2V4?>2V4V 

B0 ?@>B@><1>B8G=89 AB0=, 28:;8:0=V <54V0B>@0<8 2@>465=>3> V<C=VB5BC. *5 

?@872>48Bь 4> 5A:0;0FVW :0A:04V2 F8E H;OEV2, O:V A?@8ONBь 3;81>:V9 <V:@>- B0 

<0:@>AC48==V9 48ADC=:FVW B0 ?>H:>465==N 5=4>B5;V0;ь=8E :;VB8= V7 

?>@CH5==O< V=H8E 206;828E DC=:FVW 5=4>B5;VN. !5I>402=V ?>2V4><;5==O ?@> 

3V?5@70?0;ь=89 A8=4@><, ?>4V1=89 4> H>:>2>3> A8=4@><C 70 E2>@>18 �020A0:V, 

C 4VB59, I> AC?@>2>46CєBьAO ?V428I5=8<8 @V2=O<8 2 :@>2V 1V><0@:5@V2 

C@065==O A5@FO, @>728B:>< 0@8B<VW B0 ?@>3@5AC20==O< 4> 3V30=BAь:8E 

:>@>=0@=8E 0=52@87< C 45O:8E 28?04:0E, 4>40B:>2> ?@>;820NBь A2VB;> =0 >48= 

V7 ?@>O2V2 <0:@>AC48==>3> V<C==>3> D5=><5=C ?@8 COVID-19 [259]. 

#>@CH5==O @53C;N20==O DC=:FV9 5=4>B5;V0;ь=8E :;VB8=, A?@8G8=5=5 

COVID-19, 28E>48Bь 70 <56V :@>2>=>A=>W A8AB5<8. �535=52V 5=4>B5;V0;ь=V 

:;VB8=8 2V4V3@0NBь 206;82C @>;ь 2 V<C==><C =03;O4V, ?V4B@8<FV FV;VA=>ABV 

0;ь25>; V 70157?5G5==V =0;56=>3> :8A=52>3> >1<V=C. #@8 COVID-19 ?@O<0 

2V@CA=0 V=D5:FVO B0 A8AB5<=0 70?0;ь=0 2V4?>2V4ь, 9<>2V@=>, ?@872>4OBь 4> 

A5@9>7=>W 48ADC=:FVW F8E 206;828E 5=4>B5;V0;ь=8E :;VB8=, I> ?>A8;Nє 

@57C;ьBCNGC :0@B8=C BO6:>W 3V?>:AVW B0 �$�%, ?@> O:V G0AB> ?>2V4><;ONBь C 

3>A?VB0;V7>20=8E ?0FVє=BV2. 

�=4>B5;V9 @07>< 7V A2>W<8 :;NG>28<8 V<C=>@53C;OB>@=8<8 DC=:FVO<8 

B0:>6 2V4V3@0є 206;82C @>;ь C ?V4B@8<FV 48=0<VG=>W 270є<>4VW <V6 

?@>:>03C;O=B=8<8 B0 DV1@8=>;VB8G=8<8 D0:B>@0<8 C AC48==V9 A8AB5<V. ' AB0=V 

A?>:>N 5=4>B5;V9 CB2>@Nє 10@’є@ <V6 ?@>B@><1>B8G=8< AC15=4>B5;V0;ь=8< 

H0@>< V ?@>:>03C;O=B=8<8 D0:B>@0<8 :@>2V. #V4 G0A AB@5AC 0:B82>20=V 

5=4>B5;V0;ь=V :;VB8=8 5:A?@5ACNBь 1V;ьH5 V=3V1VB>@0 0:B820B>@0 ?;07<V=>35=C-

1 (:;NG>2>3> V=3V1VB>@0 5=4>35==>3> DV1@8=>;V7C), B:0=8==>3> D0:B>@0 

(?>BC6=>3> ?@>:>03C;O=BC) V D0:B>@0 D>= �V;;51@0=40 (1V;:0, I> CB2>@Nє 

<C;ьB8<5@8, I> A?@8ONBь @>ABC B@><1C). �:B82>20=V 5=4>B5;V0;ь=V :;VB8=8 
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7=86CNBь 0:B82=VABь B@><1><>4C;V=C B0 B:0=8==>3> 0:B820B>@0 ?;07<V=>35=C, 

A?@8ONG8 CB2>@5==N B@><1C [213]. 

�@V< B>3>, ?V4 G0A AB@5AC V<C==V 5D5:B>@8 ?>B5=FVNNBь B@><1>B8G=V 

@50:FVW, 2:;NG0NG8 CB2>@5==O ?>70:;VB8==8E ?0AB>: =59B@>DV;V2, V, B0:8< 

G8=><, <>6CBь B0:>6 ?>H8@N20B8 B@><1>7 [120]. *V 7<V=8, ?>@O4 7 V=H8<8 

A:;04=8<8 @53C;OB>@=8<8 H;OE0<8, ?@872>4OBь 4> 5=4>B5;V0;ь=>W 48ADC=:FVW, 

0:B820FVW :0A:04C 73>@B0==O B0 ?@83=VG5==O DV1@8=>;VB8G=8E <5E0=V7<V2, I> 

?@872>48Bь 4> ?@>B@><1>B8G=>3> A5@54>28I0 [324]. &0:V ?>@CH5==O B>=:>3> 

10;0=AC 74>@>2’O 5=4>B5;VN B0 73>@B0==O 9 DV1@8=>;VB8G=>W A8AB5< ?@872>4OBь 

4> <0:@>AC48==>W B0 48DC7=>W <V:@>AC48==>W B@><1>B8G=>W E2>@>18 C ?0FVє=B0 

7 COVID-19 [65]. 

�;V=VG=V 4>A;V465==O ?>:07CNBь, I> C :@>2V ?0FVє=BV2 7 COVID-19 

?V428ICNBьAO @V2=V DV1@8=>35=C, ?@>4C:BV2 @>7?04C DV1@8=C, D-48<5@C V 

D0:B>@C D>= �V;;51@0=40, V FV ?V428I5==O, <01CBь, :>@5;NNBь V7 BO6:VABN 

70E2>@N20==O B0 @878:>< B@><1>7C [122, 137]. $0==V 72VB8 ?>:070;8 7=0G=5 

CH:>465==O <V>:0@40 C ?0FVє=BV2, O:V 1C;8 C :@8B8G=><C AB0=V 01> ?><5@;8 2V4 

COVID-19 [279]. �A=Cє :V;ь:0 <5E0=V7<V2, O:V <>6CBь A?@8G8=8B8 C@065==O 

A5@FO ?@8 COVID-19 [24]. )>G0 V=D5:FVO B0 35<>48=0<VG=V AB@5A8 ?@8 3>AB@><C 

:@8B8G=><C 70E2>@N20==V <>6CBь A?@>2>:C20B8 @>7@82 1;OH:8 V, O: =0A;V4>:, 

V=D0@:B <V>:0@40, >AB0==V ?>2V4><;5==O 2:07CNBь =0 B5, I> 45O:V ?0FVє=B8 7 

COVID-19 45<>=AB@CNBь 28A>:V @V2=V 1V><0@:5@V2 C :@>2V B0 

5;5:B@>:0@4V>3@0DVG=V 40=V V=D0@:BC <V>:0@40 157 >7=0: 3>AB@>3> @>7@82C 

1;OH:8 =0 0=3V>3@0DVW [28]. �@V< B>3>, =V<5Fь:8 :0@4V>;>38 ?>2V4><8;8 ?@> 

78 %-2>W ?>H8@5=>ABV A5@F52>-AC48==>3> C@065==O B0 70?0;5==O <V>:0@40 157 

2848<>3> C@065==O ;V2>3> H;C=>G:0 =0 <03=VB=>-@57>=0=A=V9 B><>3@0DVW A5@FO 

C ?0FVє=BV2, O:V >4C60;8 2V4 COVID-19 157 A5@F528E A8<?B><V2 ?VA;O 28?8A:8 7 

;V:0@=V [251]. *O <>45;ь C@065==O A5@FO <>65 1CB8 @57C;ьB0B>< 5=4>B5;V0;ь=>W 

48ADC=:FVW B0 :>@>=0@=>3> <V:@>AC48==>3> B@><1>7C C F8E ?0FVє=BV2, 0 =5 

:>@>=0@=>3> <0:@>AC48==>3> B@><1>7C. 
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�>:078 C@065==O 5=4>B5;VN B0:>6 =04E>4OBь 7V 72VBV2 ?@> @>7B8=, O:V 

=040NBь 4>40B:>2C ?V4B@8<:C FVєW AC48==>W 70;CG5=>ABV ?@8 COVID-19 B0 

45<>=AB@CNBь ?5@5:>=;82V 4>:078 28A>:>W G0AB>B8 O: B@><1>7C 3;81>:8E 25=, 

B0: V B@><1>7C ;535=52>W 0@B5@VW in situ [12, 177]. "A=>2=V 28A=>2:8 F8E @>7B8=V2 

2:;NG0;8 ?>2V4><;5==O ?@> <V:@>AC48==V B@><18, >A>1;82> 2 ;535=52><C 

:@>2>>1V3C, I> 2:07Cє =0 ?>@CH5=89 5=4>B5;V9 V7 ?@>:>03C;OFV9=8< AB0=>< ?@8 

COVID-19.  

+8A;5==V 0=0;V78 B0 A8AB5<0B8G=V >3;O48 ?@>45<>=AB@C20;8 7=0G=89 

BO30@ 25=>7=>W B@><1>5<1>;VW C ?0FVє=BV2 7 COVID-19 (4> 25 % 28?04:V2) B0 

70E2>@N20=>ABV =0 B@><1>5<1>;VN ;535=52>W 0@B5@VW (4> 20 % 28?04:V2) C 

3>A?VB0;V7>20=8E ?0FVє=BV2, >A>1;82> C 1V;ьH 206:>E2>@8E, O:V ?>B@51CNBь 

=52V4:;04=>W 4>?><>38 [35, 249, 355]. #>2V4><;5==O ?@> 270є<>72’O7>: <V6 

<0:@>AC48==8<8 ?@>O20<8 5=4>B5;V0;ь=>W 48ADC=:FVW 7 0:B820FVєN 

?@>B@><1>B8G=8E <5E0=V7<V2 ?V4:@5A;NNBь 1V;ьH 28A>:C G0AB>BC V=AC;ьBC 

25;8:8E AC48= C ?0FVє=BV2 7 COVID-19. &0:>6 ?>:070=> V7 @57C;ьB0BV2 

@5B@>A?5:B82=>3> 0=0;V7C «28?04>:-:>=B@>;ь», I> COVID-19 є =570;56=8< 

D0:B>@>< @878:C V=AC;ьBC [31, 236]. 

"AB0==V 0:CH5@Aь:V 40=V B0:>6 4>40NBь 4>:078 4VW SARS-CoV-2 G5@57 

5=4>B5;V0;ь=V B0 AC48==V <5E0=V7<8. ' A5@VW 28?04:V2 V7 42 203VB=>AB59, 

70@5єAB@>20=8E V7 V=D5:FVєN SARS-CoV-2, C 14 % CAVE 6V=>: B0 75 % 6V=>: V7 

BO6:8<8 A8<?B><0<8 COVID-19 28O2;O;0AO AC:C?=VABь A8<?B><V2, ?>4V1=8E 4> 

?@55:;0<?AVW B0 35<>;V7C, ?V428I5==O @V2=O ?5GV=:>28E D5@<5=BV2, 0 B0:>6 

A8=4@>< =87ь:>3> @V2=O B@><1>F8BV2 7V A?>=B0==8< 28@VH5==O< ?VA;O >4C60==O 

2V4 COVID-19 [208]. #@55:;0<?AVO <0є 7=0G=C AC48==C B0 5=4>B5;V0;ь=C 

48ADC=:FVN 2 A2>W9 F5=B@0;ь=V9 ?0B>1V>;>3VW, V @>728B>: Fь>3> @>7;04C 7V 

7=0G=>N H284:VABN C 6V=>: 7 COVID-19 A2V4G8Bь ?@> C@065==O 5=4>B5;VN O: 

=0A;V4>: 2V@CA=>W V=D5:FVW. 

&0:>6 15@5 CG0ABь C @>728B:C COVID-19 A8AB5<0 $AA, O:0 @53C;Nє 

74>@>2'O B0 DC=:FVN AC48=. "A:V;ь:8 ACE-2 2V4V3@0є :@8B8G=C @>;ь C 1V>;>3VW 

V=D5:FVW, 28:;8:0=>W SARS-CoV-2, 25;8:0 C2030 7>A5@5465=0 =0 270є<>4VW <V6 
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COVID-19 V A8AB5<>N $AA. �=3V>B5=78= II є >A=>2=8< AC48==8< 5D5:B>@>< 

A8AB5<8 $AA V G8=8Bь H:V4;8289 2?;82 =0 A5@F52>-AC48==C A8AB5<C G5@57 

@5F5?B>@8 0=3V>B5=78=C-II B8?C 1, 0:B82CNG8 AC48=>72C6C20;ь=V, 70?0;ь=V B0 

DV1@>7=V H;OE8. 

#>?5@54=V 4>A;V465==O ?>:07CNBь, I> 0=3V>B5=78= II ?>@CHCє DC=:FVW 

5=4>B5;VN @V7=8<8 A?>A>10<8, 2 B><C G8A;V H;OE>< @5:@CB0FVW <>=>F8BV2, 

CB2>@5==O �(�, 0:B820FVW ?@>70?0;ь=8E H;OEV2, 7>:@5<0 G5@57 O45@=89 D0:B>@ 

»B (nuclear factor kappa B, NF-»B), 0 B0:>6 AB8<C;N20==O 28@>1=8FB20 

V=3V1VB>@0 0:B820B>@0 ?;07<V=>35=C-1 C 5=4>B5;V0;ь=8E :;VB8=0E [36, 217]. ' 

?V4B@8<FV 3><5>AB07C ACE-2 2V4V3@0є :>=B@@53C;OB>@=C @>;ь C A8AB5<V $AA, 

@>7I5?;NNG8 0=3V>B5=78= II 4> 0=3V>B5=78=C 17. (5@<5=B B0:>6 4Vє =0 

0=3V>B5=78= I, ?5@5B2>@NNG8 9>3> 2 0=3V>B5=78= 19. "18420 FV D5@<5=B=V 

?5@5B2>@5==O 40NBь ?5?B848, O:V <0NBь ?>BC6=V ?@>B870?0;ь=V, 0=B8>:A840=B=V 

B0 0=B8DV1@>7=V 2;0AB82>ABV. 

$0==V 40=V 2:07CNBь =0 B5, I> SARS-CoV-2 >1<56Cє 5:A?@5AVN ACE-2, 

A?@8ONG8 @>7I5?;5==N ACE-2 A?5FV0;V7>20=>N <5B0;>?@>B5W=07>N 17 (a 

disintegrin and metalloproteinase domain 17, ADAM17) B0 2V4E>465==N 2V4 

:;VB8==>W ?>25@E=V, I> ?@872>48Bь 4> 7=865==O 70E8A=>W @>;V ACE-2 4;O 

5=4>B5;V0;ь=8E :;VB8= B0 V=H8E >@30=V2 [171]. "4=5 4>A;V465==O 70 CG0ABN 

?0FVє=BV2 V7 COVID-19 ?>:070;> ?><VB=> ?V428I5=89 @V25=ь 0=3V>B5=78=C II C 

A8@>20BFV :@>2V, I> 4>40B:>2> 2:07Cє =0 0:B82=C A8AB5<C $AA C ?@>O20E 

V=D5:FVW SARS-CoV-2 [195]. 

"4=8< V7 <5E0=V7<V2, 70 4>?><>3>N O:8E V=D5:FVO, 28:;8:0=0 SARS-

CoV-2, <>65 2?;8=CB8 =0 AC48==C 48ADC=:FVN, є >:8A=89 AB@5A. (03>F8B0@=0 

!��(!->:A84070 2, O:0 @53C;NєBьAO 0=3V>B5=78=><-II, A?@8Oє >:8A=><C AB@5AC 

2 5=4>B5;VW G5@57 ?@>4C:FVN �(� B0 7@>B0є ?@8 BO6:><C ?5@51V3C COVID-19, 

4>40NG8 ?>B5=FV9=8E H:V4;828E 5D5:BV2 48A@53C;OFVW A8AB5<8 $AA ?@8 

V=D5:FVW, A?@8G8=5=V9 SARS-CoV-2 [317]. �030;><, SARS-CoV-2- V=D5:FVO 

?@872>48Bь 4> 0:B820FVW A8AB5<8 $AA 7 @57C;ьBCNG8< ?@>DV;5< ?>H:>465=8E 

DC=:FV9 5=4>B5;VN. *O 48A@53C;OFVO ?>A8;Nє 2@>465=C V<C==C AB8<C;OFVN, 
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>:8A=89 AB@5A V ?@>B@><1>B8G=V AB0=8, I> ?V4682;Nє ?>@>G=5 :>;> C 

AC48==><C 48A10;0=AV 2 E2>@8E =0 COVID-19 [36]. 

)>G0 ?0FVє=B8 7 COVID-19 <0NBь 1V;ьH 28A>:89 @878: 

B@><1>CB2>@5==O, <5E0=V7<, G5@57 O:89 28=8:0є B@><1>7, I5 =5 B>G=> 

7’OA>20=89. Є 45O:V ?@8?CI5==O, 73V4=> O:8E COVID-19 <>65 A?@8G8=8B8 

B@><1>DV;VN, ?>2’O70=C 7 A8=4@><>< 0=B8D>AD>;V?V4=8E 0=B8BV; 

(antiphospholipid antibody, APLA). �> APLA, 7>:@5<0, 2V4=>AOBь 

0=B8:0@4V>;V?V=>2V V<C=>3;>1C;V=8 (Immunoglobulin, Ig), 0=B8BV;0 4> 15B0-2 

3;V:>?@>B5W=C B0 2>2G0:>289 0=B8:>03C;O=B. ' =5I>402=V9 4>?>2V4V 7 �8B0N 

>?8A0=> B@ь>E ?0FVє=BV2 7 V=D0@:B>< 3>;>2=>3> <>7:C (VH5<VG=8< V=AC;ьB><) B0 

?>78B82=>N A5@>;>3VG=>N @50:FVєN =0 0=B8:0@4V>;V?V=>2V V<C=>3;>1C;V=8 

(Immunoglobulin, Ig) IgA B0 IgG B0 0=B8BV;0 4> 15B0-2 3;V:>?@>B5W=C (IgA B0 IgG) 

[357]. �;O 4V03=>AB8:8 A8=4@><C APLA =5>1EV4=0 ?5@A8AB5=FVO 0=B8BV; 

?@>BO3>< 12 B86=V2, I> =5 1C;> ?V4B25@465=> C F8E ?0FVє=BV2. 'AV B@>є 

?0FVє=BV2 1C;8 ;VB=V<8 7 <=>68==8<8 F5@51@>20A:C;O@=8<8 D0:B>@0<8 @878:C, 

B0:8<8 O: 3V?5@B>=VO, FC:@>289 4V015B, VH5<VG=0 E2>@>10 A5@FO B0 7;>O:VA=V 

=>2>CB2>@5==O. *5 ?V428IC20;> C =8E @878: @>728B:C V=AC;ьBC. &0:8< G8=><, 

72’O7>: <V6 COVID-19 V APLA 2840єBьAO >1<565=8<. #@8<VB=>, I> ?>78B82=0 

@50:FVO =0 2>2G0:>289 0=B8:>03C;O=B 70@5єAB@>20=0 C 45 % ?0FVє=BV2 7 COVID-

19 V 4> 88 % B8E, EB> 3>A?VB0;V7>20=89 C 2V44V;5==O @50=V<0FVW [131, 137]. ' 

45O:8E ?0FVє=BV2 B0:>6 ?>2V4><;O;>AO ?@> ?><V@=89 45DVF8B D0:B>@0 XII [42], 

I> <>65 1CB8 ?>2’O70=> 7 ?V428I5=8< @878:>< B@><1>7C [121]. 

&0:8< G8=><, COVID-19 G0AB> ?@872>48Bь 4> 7<V= 35<>AB07C, 0 A0<5 4> 

3V?5@:>03C;OFV9=>3> AB0=C, O:89 BVA=> ?>2’O70=89 7V A<5@B=VABN. �A=CNBь 

G8A;5==V D0:B>@8, I> A?@8ONBь @>728B:C 3V?5@:>03C;OFVW, V A0<5 5=4>B5;V0;ь=0 

48ADC=:FVO є >A=>2=8< 7 =8E, >A:V;ь:8 0:B820FVO F8E :;VB8= <>65 A8;ь=> 

0:B82C20B8 B@><1>F8B8 B0 A8AB5<C 73>@B0==O :@>2V. *5 ?@872>48Bь 4> <V:@>- 

01> <0:@>AC48==8E B@><1>7V2 C ?0FVє=BV2 ?@8 COVID-19. �@V< B>3>, 

2V41C20єBьAO ?>@CH5==O @53C;OFVW $��-A8AB5<8 G5@57 70E>?;5==O SARS-CoV-2 

ACE-2, I> ?@872>48Bь 4> A8;ь=>W V<C==>W 2V4?>2V4V, O:0 <>65 I5 1V;ьH5 
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?>H:>48B8 5=4>B5;V9. �06;828< D0:B>@>< 4;O 287=0G5==O BO6:>ABV :;V=VG=>W 

:0@B8=8 ?5@51V3C COVID-19 C ?0FVє=BV2 є CB2>@5==O B@><1V2 C AB@C:BC@V 

<V:@>F8@:C;OB>@=>3> @CA;0 ;535=V2. �’O2;OєBьAO 2A5 1V;ьH5 4>:07V2, I> ?@8 

:>@>=02V@CA=V9 E2>@>1V VA=Cє BVA=89 72’O7>: <V6 V<C==>N 2V4?>2V44N ;N48=8 B0 

?@>3@5AC20==O< 70E2>@N20==O, 0 ?>@CH5==O 2 V<C==8E :;VB8=0E, 7@>AB0==O 

2<VABC 2 :@>2V <0@:5@V2 70?0;5==O B0 F8B>:V=>289 HB>@< 2?;820NBь =0 BO6:VABь 

70E2>@N20==O B0 @>728B>: CA:;04=5=ь. 

"B65, VA=Cє 157;VG ?0B>35==8E <5E0=V7<V2, O:V <>6CBь ?@872>48B8 4> 

CA:;04=5=ь C A8AB5<V 73>@B0==O :@>2V 70 C<>2 SARS-CoV-2-V=D5:FVW, B><C 70@07 

2545BьAO 0:B82=5 4>A;V465==O <>6;828E H;OEV2 WE @>728B:C. �@V< B>3>, =0 

Aь>3>4=V =5 287=0G5=>, G8 є 728G09=V <5B>48 0=B8:>03C;OFVW 5D5:B82=8<8 ?@8 

COVID-19, G8 :>03C;>?0BVO COVID-19 >1E>48Bь <5E0=V7<8 VA=CNG8E <5B>4V2 

;V:C20==O. "B@8<0==O F8E 7=0=ь <0є 28@VH0;ь=5 7=0G5==O 4;O @>7@>1:8 =>28E 

5D5:B82=8E B5@0?52B8G=8E ?V4E>4V2, I> 4>?><>65 7<5=H8B8 BO6:VABь ?5@51V3C 

:>@>=02C@CA=>W E2>@>18 B0 7=878B8 A<5@B=VABь 2V4 V=D5:FVW, A?@8G8=5=>W SARS-

CoV-2. 

 

 

1.3. #>AB:>2V4=V CA:;04=5==O C ?0FVє=BV2, ?>2’O70=V 7 ?0B>;>3VєN 
>?>@=>-@CE>2>3> 0?0@0BC 

 
�0 ;VB5@0BC@=8<8 40=8<8 2V4><>, I> 2V@CA=V V=D5:FVW <>6CBь 1CB8 

?@8G8=>N @>728B:C 3>AB@>W 0@B@0;3VW B0 0@B@8BC [84, 103, 106, 197, 253]. &0:, 

<>=>0@B8:C;O@=89 0@B@8B <>65 28=8:=CB8 ?VA;O V=DV:C20==O @V7=8<8 

71C4=8:0<8, 2:;NG0NG8 B0:V O: 2V@CA 35?0B8BC �, 2V@CA 35?0B8BC %, 2V@CA 

�?HB59=0-�0@@0, 2V@CA V<C=>45DVF8BC ;N48=8, ?0@2>2V@CA B0 @O4 V=H8E 2V@CAV2 

[204, 275]. �C65 A:;04=8< є ?V4B25@465==O 4V03=>7C A0<5 2V@CA=>3> 0@B@8BC, 

B8< =5 <5=H, 9>3> A;V4 2@0E>2C20B8 C 2AVE ?0FVє=BV2 7 @0?B>28< ?>G0B:>< 

?>;V0@B8:C;O@=>3> 0@B@8BC. !0 Aь>3>4=VH=V9 45=ь ?@81;87=> 1% CAVE 28?04:V2 

3>AB@>3> 70?0;ь=>3> 0@B@8BC <0NBь 2V@CA=5 ?>E>465==O [312]. &0:, =0?@8:;04, 
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@5A?V@0B>@=V 2V@CA=V V=D5:FVW C >AV1 ?>E8;>3> 2V:C B0 6V=>: ?@872>4OBь 4> 

7@>AB0==O :V;ь:>ABV 28?04:V2 @>728B:C @52<0B>W4=>3> 0@B@8BC [96, 97, 140, 154]. 

!0 Aь>3>4=VH=V9 45=ь, >DVFV9=> ;V:0@O<8 70DV:A>20=V 28?04:8 @>728B:C 

0@B@8BC C E2>@8E =0 COVID-19 C @V7=8E :@0W=0E A2VBC. #5@H89 28?04>: 

@50:B82=>3> 0@B@8BC 1C2 70@5єAB@>20=89 2 �=:0@V, &C@5GG8=V C 73-@VG=>3> 

?0FVє=B0, O:><C ?>AB028;8 4V03=>7 B0 ;V:C20;8 2V4 V=D5:FVW SARS-CoV-2 [273]. 

+5@57 2VAV< 4=V2 ?VA;O 7025@H5==O ;V:C20==O COVID-19 C =ь>3> 7’O28;8AO 

>7=0:8 70?0;5==O 2 ;V2><C ?5@H><C ?;NA=5D0;0=3>2><C, ?@>:A8<0;ь=><C B0 

48AB0;ь=><C <V6D0;0=3>28E AC3;>10E. +5@57 420 4=V ?>4V1=V A8<?B><8 

7'O28;8AO 2 ?@02><C 4@C3><C ?@>:A8<0;ь=><C B0 48AB0;ь=><C <V6D0;0=3>28E 

AC3;>10E. � B>9 A0<89 G0A C :@>2V E2>@>3> 28O2;5=> ?><VB=> ?V428I5=V @V2=V %-

@50:B82=>3> 1V;:0, D5@8B8=C B0 D-48<5@C. �01>@0B>@=V A:@8=V=3>2V B5AB8 =0 

@52<0B>W4=89 0@B@8B 3 @52<0B>W4=89 D0:B>@, 0=B8BV;0 4> F8:;VG=>3> 

F8B@C;V=>2>3> ?5?B84C 1C;8 =530B82=8<8, 0 @V25=ь A5G>2>W :8A;>B8 1C2 C <560E 

=>@<8. ' ?0FVє=B0 1C;> 4V03=>AB>20=> @50:B82=89 0@B@8B, A?@8G8=5=89 G5@57 

COVID-19. %8<?B><8 0@B@8BC C E2>@>3> ?>2=VABN 7=8:;8 70 4>?><>3>N B5@0?VW 

=5AB5@>W4=8<8 ?@>B870?0;ь=8<8 ?@5?0@0B0<8. )2>@>3> 28?8A0;8 7 ;V:0@=V =0 

22 45=ь. "B65, F5 1C2 ?5@H89 28?04>: @50:B82=>3> 0@B@8BC, A?@8G8=5=>3> 

COVID-19.  

' &C@8=V 2 �B0;VW [239] 70DV:A>20=89 28?04>: @>728B:C 2V@CA=>3> 0@B@8BC 

C 6V=:8 є2@>?5>W4=>W @0A8 2V:>< 58 @>:V2 7 2AB0=>2;5=8< 4V03=>7>< SARS-CoV-

2 70 4>?><>3>N <07:V2 7 =>A0 qRT-PCR. �>=0 <0;0 =5BO6:V A8<?B><0B8G=V 

?@>O28 COVID-19 B0 ;V:C20;0AO ;8H5 ?0@0F5B0<>;><. +5@57 25 4=V2 ?VA;O 

?@>4@><0;ь=>3> ?5@V>4C 70E2>@N20==O (0@B@0;3VO, ;8E><0=:0, :0H5;ь, =C4>B0, 

4V0@5O B0 48A3527VO) C 6V=:8 @>728=C2AO 0@B@8B 3><V;:>2>AB>?=>3> AC3;>10. �0 

;01>@0B>@=8<8 ?>:07=8:0<8 C =5W 1C;> 28O2;5=> =57=0G=5 ?V428I5==O %-

@50:B82=>3> 1V;:0 B0 2V4=>A=C ;V<D>?5=VN, ?@8 Fь><C DC=:FV>=0;ь=V ?>:07=8:8 

?5GV=:8 B0 =8@>: 1C;8 C =>@<V. #@>2545=V 0=0;V78 =0 28O2;5==O C ?0FVє=B:8 

0=B8=C:;50@=8E 0=B8BV;, 0=B85:AB@03>20=>3> O45@=>3> 0=B835=C, @52<0B>W4=>3> 

D0:B>@C B0 0=B8BV; 4> F8:;VG=>3> F8B@C;V=>2>3> ?5?B84C 1C;8 =530B82=8<8. 
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�;O B>3>, I>1 28:;NG8B8 A?@8OB;82V D0:B>@8 4> @>728B:C C@065=ь AC3;>1V2 

48AB@>DVG=>W ?@8@>48, 1C;> ?@>2545=> B5ABC20==O =0 ;N4Aь:89 ;59:>F8B0@=89 

0=B835=-B27, O:89 BVA=> ?>2’O70=89 V7 A?>=48;>0@B@>?0BVO<8. #@8 ?@>2545==V 

C;ьB@072C:>2>3> 4>A;V465==O AC3;>1C 28O2;5=> 3V?5@B@>DVN A8=>2V0;ь=>W 

>1>;>=:8 2 ?5@54=V9 B0 1VG=V9 70?048=V 25;8:>3><V;:>2>W :VAB:8 7 10;>< 2 (70 

>FV=:>N Outcome Measures in Arthritis Clinical Trials (OMERACT)). "7=0: 

70?0;ь=>3> ?@>F5AC ACE>68;;O B0 9>3> A8=>2V0;ь=8E >1>;>=>: (B5=>A8=>2VBC) 2 

>1AB565=8E ?5@54=VE V 704=VE 2V44V;0E =5 28O2;5=>, 0;5 1C;8 28O2;5=V >7=0:8 

B5=48=VBC 0EV;;>2>3> ACE>68;;O. ' E2>@>W =0 COVID-19 G5@57 30 4=V2 ?VA;O 

?5@H8E A8<?B><V2 70E2>@N20==O <07>: 7 =>A>3;>B:8 =0 SARS-CoV-2 1C2 

=530B82=8<. �;O ?V4B25@465==O >B@8<0=8E 40=8E 1C;> 27OB> 4@C389 <07>: 7 

=>A>3;>B:8 G5@57 7 4=V2 ?VA;O >AB0==ь>3> =530B82=>3> 4>A;V465==O. #>G0B:>2V 

A8<?B><8 ;8E><0=:8, :0H;N, =C4>B8, 4V0@5W B0 48A3527VW ?>ABC?>2> 

7<5=HC20;8AO, ?>:8 ?>2=VABN =5 7=8:;8 ?@>BO3>< 30 4=V2. #VA;O ?@89><C 

!#�# 0@B@0;3VO 7=8:;0, 0;5 C;ьB@072C:>25 4>A;V465==O 70;8H0;>AO AB01V;ь=8< 

G5@57 30 4=V2 ?VA;O D0@<0:>;>3VG=>3> ;V:C20==O, 0 A8=>2VB (?>7=0G5=89 

A83=0;>< 5=5@35B8G=>3> 4>??;5@0) 2A5 I5 1C2 ?@8ACB=V9, =02VBь 70 2V4ACB=>ABV 

1>;N. �0 ?@87=0G5==O< ;V:0@V2 ?0FVє=B:0 ?@>4>26C20;0 ?5@51C20B8 ?V4 

@52<0B>;>3VG=8< A?>AB5@565==O<. 

/?>=Aь:V 4>A;V4=8:8 B0:>6 ?>2V4><;ONBь ?@> ?5@H89 28?04>: @>728B:C 

@50:B82=>3> 0@B@8BC C E2>@>3> ?VA;O 70@065==O SARS-CoV-2 [233]. #0FVє=B 50 

@>:V2 1C2 3>A?VB0;V7>20=89 V7 ?=52<>=VєN.  07>: 7 =>A>3;>B:8 =0 V=D5:FVN 

SARS-CoV-2 1C2 ?>78B82=8<. &0:>6 G>;>2V: AB@06402 =0 AB50B>35?0B8B. 

)2>@89 >B@8<C202 AB0=40@B=C 4>7C D02V?V@02V@C, 0;5 AB0= 9>3> 48E0==O 

?>3V@H82AO. !0 G5B25@B89 45=ь 3>A?VB0;V70FVW C =ь>3> @>728=C2AO �$�%. !0 21 

45=ь C =ь>3> @>728=C2AO 3>AB@89 42>AB>@>==V9 0@B@8B 3><V;:>2>AB>?=>3> 

AC3;>10 7 ;53:8< 5=B578B>< ?@02>3> 0EV;;>2>3> ACE>68;;O. �@B@>F5=B57 ;V2>W 

I8:>;>B:8 28O282 ;53:C 70?0;ь=C @V48=C 157 :@8AB0;V2 C@0BV2 <>=>=0B@VN 01> 

?V@>D>AD0BC :0;ьFVN, I> 28:;NG0;> ?>403@8G=89 0@B@8B. $5=B35=V2Aь:V 7=V<:8 

I8:>;>B>: V AB>? =5 ?>:070;8 5@>782=8E 7<V= 01> 5=B57>DVBV2. &5AB8 =0 
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0=B8=C:;50@=V 0=B8BV;0, @52<0B>W4=89 D0:B>@, 0=B8F8:;VG=V F8B@C;V=>20=V 

?5?B84=V 0=B8BV;0 B0 ;N4Aь:89 ;59:>F8B0@=89 0=B835=-B27 1C;8 =530B82=8<8. 

&><C E2>@><C 1C2 ?>AB02;5=89 4V03=>7 @50:B82=89 0@B@8B =0 D>=V 2V@CA=>W 

V=D5:FVW, A?@8G8=5=>W SARS-CoV-2. #@87=0G5==O 2 O:>ABV B5@0?VW !#�# B0 

2=CB@VH=ь>AC3;>1>28E V=’є:FV9 :>@B8:>AB5@>W4V2 ?@8725;8 4> ?><V@=>3> 

?>;V?H5==O AB0=C ?0FVє=B0. 

�B0;V9Aь:8<8 4>A;V4=8:0<8 >?8A0=89 V=H89 28?04>: 3>AB@>3> 

>;V3>0@B@8BC, O:89 @>728=C2AO G5@57 13 4=V2 ?VA;O 206:>W ?=52<>=VW, 

A?@8G8=5=>W SARS-CoV2 C 60-@VG=>3> є2@>?5>W4=>3> G>;>2V:0 157 2V4?>2V4=8E 

AC?CB=VE 70E2>@N20=ь [109]. #0FVє=B 1C2 28?8A0=89 ?VA;O 19 4=V2 3>A?VB0;V70FVW 

C E>@>H><C 7030;ь=><C AB0=V B0 =528A>:><C ABC?5=V 70?0;5==O 70 0=0;V70<8 

:@>2V. #@>2545=89 B5AB =0 SARS-CoV2 <07:V2 7 =>A>3;>B:8 1C2 =530B82=8<. 

#@>B5 G5@57 13 4=V2 ?VA;O 28?8A:8 C G>;>2V:0 ?>G0;0Aь AC1D51@8;ь=0 

;8E><0=:0 B0 2V= ?>G02 A:0@68B8AO =0 1>;NGVABь ?@02>W I8:>;>B:8, :>;V=0 B0 

AB53=0. ';ьB@072C:>25 >1AB565==O 28O28;> =525;8:5 70?0;5==O ?@02>W 

I8:>;>B:8 B0 0@B@8B ?@02>3> :>;V=0. �0 1V>EV<VG=8<8 ?>:07=8:0<8 1C;> 

28O2;5=> 28A>:C :>=F5=B@0FVN C :@>2V %-@50:B82=>3> 1V;:0 3 237 <3/;. #VA;O 

?@>2545=>W ?C=:FVW ?>@>6=8=8 AC3;>1C (0@B@>F5=B57C) >B@8<0=> 20 A<3 

:0;0<CB=>W B0 6>2B>W A8=>2V0;ь=>W @V48=8. ' WW A:;04V 1C;> 28O2;5=> 20000/<<3 

;59:>F8BV2, 7 O:8E 90% ?>;V<>@D=>=C:;50BV2 V 10% <>=>F8BV2, ?@8 Fь><C 

:@8AB0;V2 =5 1C;> 28O2;5=>. "B@8<0=V 40=V A2V4G0Bь ?@> @>728B>: 70?0;5==O 

AC3;>1C. #0FVє=B AB25@46C202, I> ?5@54 ?>G0B:>< :;V=VG=8E A8<?B><V2 

0@B@8BC, 2V= =5 >B@8<C202 DV78G=8E B@02<, =5 <02 ?>?5@54=VE 5?V7>4V2 0@B@8BC 

B0 =5 E2>@V2 =0 ?A>@V07. #>3;81;5=5 >1AB565==O I>4> A8AB5<=8E @52<0B8G=8E 

?@8G8= 0@B@8BC 1C;> =530B82=8<, 2:;NG0NG8 0=B8=C:;50@=V 0=B8BV;0, 

@52<0B>W4=89 D0:B>@, 0=B8F8B@C;V=>289 ?5?B84 B0 ;N4Aь:89 ;59:>F8B0@=89 

0=B835=-B27. !0 @5=B35=>3@0<V :>;V=, I8:>;>B>: V :C;ьH>2>3> AC3;>10 =5 

28O2;5=> 5@>7V9 01> 2=CB@VH=ь>AC3;>1>28E :0;ьF8DV:0BV2. &><C =091V;ьH 

2V@>3V4=V< 4V03=>7>< є ?>AB2V@CA=89 3>AB@89 0@B@8B, O:89 28=8: =0 D>=V 

V=D5:FVW SARS-CoV-2. #VA;O ;V:C20==O !#�# :;V=VG=V >7=0:8 0@B@8BC 
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7<5=H8;8Aь B0 C :@>2V 7=878;0Aь :>=F5=B@0FVO %-@50:B82=>3> 1V;:0. #0FVє=B 

1C2 28?8A0=89 G5@57 9 4=V2 V ?@>4>26C202 ?@89<0B8 !#�# I5 3 B86=V. �> 6 

<VAOFV2 ?VA;O ?@8?8=5==O B5@0?VW C =ь>3> =5 1C;> >7=0: @5F8482C 0@B@8BC.  

#0:VAB0=Aь:8 ;V:0@V ?@>25;8 >FV=:C ?’OB8 ?0FVє=BV2, C O:8E =0 

?>ABV=D5:FV9=V9 AB04VW COVID-19 @>728=C2AO 70?0;ь=89 0@B@8B [223]. ' E2>@8E 

=0 D>=V V=D5:FVW SARS-CoV2 AD>@<C202AO 42>AB>@>==ь>-A8<5B@8G=89 

?>;V0@B@8B. *V ?0FVє=B8 @0=VH5 =5 E2>@V;8 =0 1C4ь-O:V @52<0B8G=V 

70E2>@N20==O. %5@54 ?0FVє=BV2 1C;8 B@8 6V=:8 2V:>< 25, 32 B0 65 @>:V2 B0 420 

G>;>2V:0 2V:>< 35 B0 40 @>:V2. %5@54 =8E ;VB=O 6V=:0 (65 @>:V2) AB@0640;0 =0 

3V?5@B5=7VN B0 G>;>2V: (40 @>:V2) E2>@V2 FC:@>28< 4V015B>< �� B8?C, V=HV E2>@V 

=5 <0;8 :><>@1V4=8E 70E2>@N20=ь. 'AV FV ?0FVє=B8 70;8H0;8AO :;V=VG=> 

AB01V;ь=8<8 ?@>BO3>< ?5@51V3C 70E2>@N20==O COVID-19 157 6>4=>3> 5?V7>4C 

3V?>:AVW (SPO2 > 95%). �;5 ?VA;O :>@>=02V@CA=>W E2>@>18 FV ?0FVє=B8 725@=C;8AO 

4> @52<0B>;>3VG=>W 0<1C;0B>@VW 7V A:0@30<8 =0 1>;ь>289 A8=4@>< C AC3;>10E. �> 

Fь>3> C =8E =V:>;8 =5 1C;> ?0B>;>3VW AC3;>1V2. )2>@8< 1C;0 ?@>2545=0 >FV=:0 

<>6;828E A8AB5<=8E @52<0B8G=8E ?@8G8= 0@B@8BC: ;01>@0B>@=V 4>A;V465==O 

:@>2V =0 @52<0B>W4=89 D0:B>@ B0 0=B8F8B@C;V=>289 ?5?B84 1C;8 =530B82=8<8. 

!0 ?V4AB02V :;V=VG=>3> >3;O4C B0 @57C;ьB0BV2 C;ьB@072C:>2>3> 4>A;V465==O 

>?>@=>-@CE>2>3> 0?0@0BC F8< ?0FVє=B0< 1C;> 4V03=>AB>20=> A5@>=530B82=89 

?>AB:>2V4=89 70?0;ь=89 0@B@8B (?>;V0@B8:C;O@=89), O:89 70 D5=>B8?>< 

=0304C202 @52<0B>W4=89 0@B@8B. *V:028< є D0:B, I> A?5F8DVG=>N 

70:>=><V@=VABN, O:0 A?>AB5@V30;0AO C F8E ?0FVє=BV2, 1C;> C@065==O (A8=>2VB) 

4@V1=8E AC3;>1V2 :8ABV B0 70?’OABO 7 42>E AB>@V=, O:5 1C;> ?>H8@5=5 C 2AVE ?’OB8 

?0FVє=BV2. *V :;V=VG=V >7=0:8 =0304C20;8 :;V=VG=C :0@B8=C @52<0B>W4=>3> 

0@B@8BC. �>=8 CA?VH=> ;V:C20;8Aь =87ь:8<8 4>70<8 3;N:>:>@B8:>W4V2 @07>< 7 

!#�#. &0:>6 1C;> @>7?>G0B> 70AB>AC20==O ?@>B8@52<0B8G=8E ?@5?0@0BV2. 

�0BAь:V ;V:0@V >?8A0;8 28?04>: @>728B:C @50:B82=>3> 0@B@8BC C ?0FVє=B0 

?VA;O V=D5:FVW SARS-CoV2 [37]. +>;>2V: 53 @>:V2 (B5AB =0 V=D5:FVN SARS-CoV-

2 ?>78B82=89) 1C2 3>A?VB0;V7>20=89 C ;V:0@=N B0 ?>BV< ?5@52545=89 4> 

2V44V;5==O V=B5=A82=>W B5@0?VW 2=0A;V4>: ?>ABV9=>W ;8E><0=:8, ?>A8;5==O 
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;535=528E A8<?B><V2 (3V?>:AVO <90%, =572060NG8 =0 >:A835=0FVN). #VA;O 

;V:C20==O G5@57 12 4=V2 9>3> AB0= ?>ABC?>2> ?>:@0I82AO 157 =5>1EV4=>ABV 

HBCG=>W 25=B8;OFVW ;535=ь. !0 <><5=B 28?8A:8 E2>@89 1C2 AB01V;ь=89 B0 =5 <02 

;8E><0=:8, 0 :>=F5=B@0FVO %-@50:B82=>3> 1V;:0 1C;0 2 <560E =>@<8. +5@57 

G>B8@8 4=V ?0FVє=B 7=>2C 725@=C2AO 4> @53V>=0;ь=>W ;V:0@=V $0=45@A0 7 A8;ь=8< 

1>;5< C :V;ь:>E AC3;>10E =86=VE :V=FV2>:. �V;ь ?>G02AO =524>27V ?VA;O 28?8A:8 

V 2@0782 ?@025 :>;V=>, >1842V I8:>;>B:8 B0 1VG=C AB>@>=C ;V2>W AB>?8. #V4 G0A 

>3;O4C ?@025 :>;V=> B0 I8:>;>B:8 1C;8 =01@O:;8<8, B5?;8<8 B0 7;53:0 

G5@2>=C20B8<8. $CE E2>@>3> 1C2 >1<565=89 B0 2V= ;5425 AB>O2 =0 =>30E. 

#@>2545=V ;01>@0B>@=V B5AB8 =0 <>6;82V @52<0B8G=V ?@8G8=8 @>728B:C 0@B@8BC 

1C;8 =530B82=8<8: 0=B8=C:;50@=V 0=B8BV;0, @52<0B>W4=89 D0:B>@, 

0=B8F8:;VG=89 F8B@C;V=>289 ?5?B84 B0 ;N4Aь:89 ;59:>F8B0@=89 0=B835=-B27. 

' E2>@>3> 1C;> C@065==O >4=>3> :>;V=0 B0 >1>E 3><V;:>2>AB>?=8E AC3;>1V2, I> 

=5E0@0:B5@=> 4;O @52<0B>W4=>3> 0@B@8BC, O:89 =0 ?>G0B:C 70E2>@N20==O 

A8<5B@8G=> C@06Cє <5=HV AC3;>18 :8AB59 V AB>?. �@V< B>3>, 2 @>48=V ?0FVє=B0 

=5 1C;> 28?04:V2 0CB>V<C==8E 70E2>@N20=ь, I> G0AB> 7CAB@VG0єBьAO ?@8 

@52<0B>W4=><C 0@B@8BV. #V4 G0A 4@C3>3> =04E>465==O E2>@><C =5309=> 

2=CB@VH=ь>25==> 22>48;8 0=B81V>B8:8 H8@>:>3> A?5:B@C 4VW. �V:C20==O 

@50:B82=>3> 0@B@8BC B0:>6 1C;> @>7?>G0B> 2 ?5@H89 45=ь 3>A?VB0;V70FVW: 

?@89>< !#�# B0 3;N:>:>@B8:>W4V2. �8:>@8AB0=V 4;O ;V:C20==O ?@>B870?0;ь=V 

?@5?0@0B8 7=0G=> 7=878;8 :>=F5=B@0FVN %-@50:B82=>3> 1V;:0 C :@>2V B0 AB0= 

?0FVє=B0 ?>:@0I82AO :;V=VG=>. +5@57 5 4=V2 ?0FVє=B >4C602 V 7=>2C <V3 E>48B8, 

?VA;O Fь>3> 9>3> 28?8A0;8 7 ;V:0@=V. +5@57 4 <VAOFV ?VA;O ?>O28 A8<?B><V2 

V=D5:FVW SARS-CoV2, ?0FVє=B ?>2=VABN >4C602 O: 2V4 COVID-19, B0: V 2V4 

@50:B82=>3> 0@B@8BC. 

�@078;ьAь:V ?54V0B@8 70DV:AC20;8 :;V=VG=89 28?04>: @>728B:C E@>=VG=>3> 

0@B@8BC C 48B8=8, O:89 @>728=C2AO ?VA;O 70@065==O V=D5:FVєN SARS-CoV-2 

[199]. ' 11-@VG=>W 4V2G8=:8 ?>G0;8AO A8<?B><8 <C;ьB8A8AB5<=>3> 70?0;ь=>3> 

A8=4@><C, ?>2’O70=>3> 7 COVID-19, ?VA;O G>3> C 48B8=8 73>4>< @>728=C2AO 

E@>=VG=89 0@B@8B. #5@H8< A8<?B><>< 1C;0 ;8E><0=:0 (G>B8@8 4>1>2V ?V:8), 
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G5@57 B@8 4=V C 48B8=8 7’O28;8AO <V0;3VO B0 0@B@0;3VW 2 I8:>;>B:0E, 70?’OABOE B0 

:>;V=0E. !0 ?’OBC 4>1C Fь>3> AB0=C C ?0FVє=B:8 7’O28;0AO 48DC7=0 A25@1;OG0 

5@8B5<0B>7=0 28A8?:0, ?>2’O70=0 V7 703>AB@5==O< <V0;3VW B0 CB@C4=5==O< E>4ь18 

G5@57 1V;ь C :>;V=0E. ' 48B8=8 @>728=C2AO 206:89 0@B@8B 3><V;:>2>AB>?=8E, 

:>;V==8E, ;V:Bь>28E, 70?’OAB=8E B0 <V6D0;0=3>28E AC3;>1V2. +5@57 HVABь B86=V2 

0@B@8BC 4;O ;V:C20==O ?>G0;8 70AB>A>2C20B8 :>@B8:>AB5@>W48. #VA;O 42>E 

B86=V2 WE 70AB>AC20==O F5 ?@8725;> 4> :;V=VG=>3> ?>:@0I5==O AB0=C 48B8=8, 

:;V=VG=89 0@B@8B 7=8: V ?@5?0@0B ?>ABC?>2> 2V4<V=8;8. %5@>;>3VG=V 

4>A;V465==O =0 SARS-CoV-2 1C;8 ?>78B82=8<8 =0 ?’OB><C B86=V ?VA;O ?>O28 

A8<?B><V2. #VA;O Fь>3> ?0FVє=B:0 =5 <0;0 :;V=VG=8E A:0@3. +5@57 <VAOFь ?VA;O 

?>2=>W 2V4<V=8 :>@B8:>AB5@>W4V2 70 ;01>@0B>@=8<8 ?>:07=8:0<8 C 4V2G8=:8 

1C;0 ?V428I5=0 H284:VABь >AV40==O 5@8B@>F8BV2. ';ьB@072C:>289 :>=B@>;ь 

28O282 48A:@5B=C A8=>2V0;ь=C 3V?5@B@>DVN 157 5=5@35B8G=>3> 4>?;5@V2Aь:>3> 

A83=0;C. +5@57 ?’OBь <VAOFV2 ?VA;O ?>O28 A8<?B><V2, 48B8=0 70;8H0;0AO 

157A8<?B><=>N, 70 28=OB:>< A:0@3 =0 @0=:>2C A:CBVABь ?@>BO3>< 30 E28;8=. 

"B65, 40=89 28?04>: A2V4G8Bь, I> V=D5:FVO SARS-CoV-2 <>65 1CB8 B@835@>< 

@>728B:C E@>=VG=>3> 0@B@8BC. 

&0:8< G8=><, :;V=VG=V >A>1;82>ABV B0 <5E0=V7<8 A:5;5B=>-<’O7>28E 

?@>O2V2 COVID-19 ?>B@51CNBь 282G5==O B0 3;81>:>3> 0=0;V7C. �2060єBьAO, I> 

FV A8<?B><8 2 >A=>2=><C 28=8:0NBь 2=0A;V4>: 70?0;ь=8E B0/01> V<C==8E 

@50:FV9, C @>728B>: O:8E 70;CG5==V ?@>70?0;ь=V F8B>:V=8 ��-1, ��-6, ��-17, 

(!#-α), I> 282V;ь=ONBьAO ?@8 0;ь25>;O@=><C V A:5;5B=>-<’O7>2><C 70?0;5==V 

[86]. 

#@>2545=89 0=0;V7 ;VB5@0BC@=8E 40=8E :;V=VF8ABV2 7 @V7=8E G0AB8= A2VBC 

A2V4G8Bь, I> C E2>@8E ?VA;O V=DV:C20==O COVID-19 <>6;82> 28=8:=5==O 

B0:>3> CA:;04=5==O O: 70?0;ь=89 @50:B82=89 0@B@8B, O:89 <>65 C@06C20B8 

@V7=V AC3;>18. �;87ь:> C 15% ?0FVє=BV2 7 V=D5:FVєN SARS-CoV-2 7’O2;OєBьAO 

>48= V7 =09?>H8@5=VH8E A8<?B><V2 3 0@B@0;3VO (1V;ь C AC3;>10E). COVID-19 

2@060є :VAB:>2>-<’O7>2C A8AB5<C (<’O78 B0 AC3;>18) =0 WW V=D5:FV9=V9 B0 

?>ABV=D5:FV9=V9 AB04VW, 28:;8:0NG8 70?0;ь=89 0@B@8B. !0 40=89 <><5=B 
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70;8H0NBьAO =5 4>A;V465=8<8 B0 <0;>2V4><8<8 <5E0=V7<8 @>728B:C FVєW 

?0B>;>3VW. 

&><C =5 72060NG8 =0 B5, I> 7 ?>G0B:C ?0=45<VW 1C;> 7@>1;5=> 1030B> 

:@>:V2 2?5@54 C @>7C<V==V ?0B>35==>ABV 2V@CAC, 0;5 1030B> =0A;V4:V2, ?>2’O70=8E 

V7 V=D5:FVєN, I5 ?>B@V1=> 7’OAC20B8. ' ;VB5@0BC@V ?>2V4><;OєBьAO ?@> 2A5 

1V;ьHC :V;ь:VABь 28?04:V2 0@B@8BC, ?>2’O70=>3> 7 COVID-19, I> @>18Bь F59 

AB0= 20@B8< 4;O ?>40;ьH>3> 282G5==O. #>2=V :;V=VG=V B0 ;01>@0B>@=V 40=V, 

@5B5;ь=5 A?>AB5@565==O 70 ?0FVє=B>< B0 282G5==O <5E0=V7<V2 ?0B>35=57C <0NBь 

?5@H>@O4=5 7=0G5==O 4;O ?@>2545==O @5B5;ь=>W 48D5@5=FV0;ь=>W 4V03=>AB8:8 B0 

:@0I>3> 287=0G5==O >7=0: 70?0;ь=>3> C@065==O AC3;>1V2, ?>2’O70=>3> 7 

V=D5:FVєN SARS-CoV2. 

&0:8< G8=><, C ?0FVє=BV2 ?VA;O SARS-CoV2 2V@>3V4=89 @>728B>: 

V=D5:FV9=>3> 0@B@8BC, O:89 <>65 28=8:=CB8 O: =>289 ?0B>;>3VG=89 AB0=, 

?>2’O70=89 7 COVID-19. �@0E>2CNG8 E@>=VG=89 E0@0:B5@ 0@B@8BV2, O:89 

A?@8G8=Nє ?>@CH5==O AB@C:BC@=>-DC=:FV>=0;ь=>3> AB0=C AC3;>1V2 B0 7 G0A>< 

G0AB> ?@872>48Bь 4> 2B@0B8 ?@0F5740B=>ABV B0 V=20;V4870FVW E2>@8E, =5>1EV4=> 

282G0B8 <5E0=V7<8 WE 28=8:=5==O B0 @>728B:C C ;N459 =0 D>=V :>@>=02V@CA=>W 

V=D5:FVW. *5 4>72>;8Bь 2G0A=> 2AB0=>28B8 4V03=>7 B0 ?>G0B8 ;V:C20==O, I> 

7=878Bь @>728B>: @5F8482V2 0@B@8BV2 B0 715@565 74>@>2’O AC3;>1V2.  
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$"���� 2.  �&�$I��� &�  �&"�� �"%�����!Ь 

 

 

2.1. �8:>@8AB0=V <0B5@V0;8 B0 @50:B828 

 

' ?@>2545=8E 5:A?5@8<5=B0E =0<8 1C;> 70AB>A>20=> =0ABC?=V <0B5@V0;8  

B0 @50:B828 :><5@FV9=89 B5AB-=01V@ «Thermo Scientific Verso SYBR Green 1-

Step qRT-PCR ROX Mix» (Thermo Scientific, �8B20), 2,3-1VA-(2-<5B>:A8-4-=VB@>-

5-AC;ьD>D5=V;)-2!-B5B@07>;V9-5-:0@1>:A0=V;V4 (2,3-bis-(2-methoxy-4-nitro-5-

sulfophenyl)-2H-tetrazolium-5-carboxanilide, XTT), >-D5=V;5=4V0<V=, A>@1VB>;, 

=VB@>A8=V9 B5B@07>;V9 (!%&), :A8;5=>; ?><0@0=G5289 =0B@Vє20 AV;ь, 

AC?5@>:A8448A<CB070, 4>45F8;AC;ьD0B =0B@VN (�%!), 2-BV>10@1VBC@>20 :8A;>B0 

(&��), 2,4-48=VB@>D5=V;3V4@078= (2,4-�!(�), 5B8;5=4V0<V=B5B@0>FB>20 :8A;>B0 

(��&�) (Sigma-Aldrich Co. LLC, %,�); D5=>; (Fluka AG, ,259F0@VO), 

B@8A(3V4@>:A8<5B8;)0<V=><5B0=, B@8A(3V4@>:A8<5B8;)0<V=><5B0= HCl, 

=V:>B8=0<V45045=V=48=C:;5>B84 3V4@84 (!��!), &2V=-20 (?>;VA>@10B 20), 

HEPES, 5,5'-48BV>-1VA-2-=VB@>15=7>9=0 :8A;>B0 (�&!��), 3C0=V48= V7>BV>FV0=0B 

(Merck, !V<5GG8=0), :><5@FV9=V =01>@8 4;O 287=0G5==O ��-1³, ��-4, ��-6, ��-8, 

��-10, ��-12³, (!#-α, �(-´,   #-1,   #-2,   #-3,   #-8, MM#-9 V 

MM#-10, B:0=8==>3> V=3V1VB>@C <5B0;>?@>B5W=078-1 (TIM#-1) B0 COMP 

(Biotrak ELISA System; Sigma Aldrich, %,�), 030@>70 LE (Gibco, !V<5GG8=0), 

5B84VC< 1@><V4, Coomassie Brilliant Blue G250 (AppliChem, !V<5GG8=0); E;>@84 

<03=VN, 2′-457>:A8=C:;5>784-5′-B@8D>AD0B8 (4!&(), RiboLock, Taq �!�-

?>;V<5@070, RevertAid M-MLV 72>@>B=0 B@0=A:@8?B070 (Fermentas, �8B20). �=HV 

@50:B828 (35?B0=, 3V4@>D>AD0B =0B@VN >4=>70<VI5=89, 3V4@>D>AD0B =0B@VN 

42>70<VI5=89, 3V4@>D>AD0B :0;VN >4=> 70<VI5=89, 5B8;>289 A?8@B, 

;0C@8;A0@:>78=0B =0B@VN, E;>@>D>@<, V7>?@>?V;>289 A?8@B, V7>0<V;>289 A?8@B, 

A5G>28=0, ³-<5@:0?B>5B0=>;, :0@1>=0B =0B@VN, 3V4@>:0@1>=0B =0B@VN, 3V4@>:A84 

=0B@VN, 3V4@>E;>@84=0 :8A;>B0, AC;ьD0B=0 :8A;>B0, <>;V140B 0<>=VN, ?5@>:A84 

2>4=N, @50:B82 (>;V=0, AC;ьD0B <V4V, B@8E;>@>FB>20 :8A;>B0 (&)"), 
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D5=078=<5B0AC;ьD0B (( %), E;>@84 =0B@VN, E;>@84 :0;VN, E;>@84 :0;ьFVN, 

F8B@0B =0B@VN, AC;ьD0B 0<>=VN, AC;ьD0B 70;V70, 0F5B0B :0;ьFVN, 0F5B0B =0B@VN, 

>FB>20 :8A;>B0, 5B8;0F5B0B, 48<5B8;AC;ьD>:A84) 1C;8 28@>1;5=V 2 ':@0W=V B0 

E0@0:B5@87C20;8AO :20;VDV:0FVєN «G8AB89 4;O 0=0;V7C» B0 «EV<VG=> G8AB89». 

 

 

2.2. "1;04=0==O 

 

' 2AVE ?@>2545=8E 5:A?5@8<5=B0;ь=8E 4>A;V465==OE 28:>@8AB>2C20;8 

=0ABC?=V ?@8;048: A?5:B@>D>B><5B@ (SmartSpec Plus, BioRad, %,�), 

<V:@>?;0=H5B=89 A?5:B@>D>B><5B@ (µQuant BioTek Instruments, BioTek, %,�), 

02B><0B8G=89 E5<V;N<V=5AF5=B=89 V<C=>0=0;V70B>@ (Maglumi 1000, Snibe Co., 

Ltd., �8B09), 0<?;VDV:0B>@ Techne TC-412 (Techne, %,�), F5=B@8DC30 MiniSpin 

(Eppendorf, !V<5GG8=0), F5=B@8DC30 7 >E>;>465==O< Sigma 1-15 K (Sigma, 

(@0=FVO), F5=B@8DC30 C -6  (ELMI, �0B2VO), F5=B@8DC30 Allegra (Beckman 

Coulter, %,�). 

�AV V=HV ?@8;048 (<03=VB=V <VH0;:8 7 ?V4V3@V2><, AB@CHC20G 

;01>@0B>@=89 4;O ?@>1V@>:, 02B><0B8G=V ?V?5B:8-4>70B>@8 7<V==>3> B0 AB0;>3> 

>1’є<C, B5@<>AB0B8, 2V1@0FV9=V ;01>@0B>@=V 7<VHC20GV B>I>) =0;560Bь 4> 

;01>@0B>@=8E 28@>1V2 :><?0=V9, O:V 4>B@8<CNBьAO 283>B>2;5==O ?@>4C:FVW 

73V4=> AB0=40@BC O:>ABV ISO 9001. �01>@0B>@=5 ?@8;044O 7 ?;0AB8:C (A:;O=:8, 

;V9:8, <V:@>?@>1V@:8 B8?C �??5=4>@D, F5=B@8DC6=V :>=VG=V ?@>1V@:8, 20==8 

4;O ?V?5B>:-4>70B>@V2, <V:@>?;0=H5B8 4;O V<C=>D5@<5=B=>3> 0=0;V7C (�(�), 

:>=B59=5@8 4;O EV<VG=8E @0:B82V2 B>I>) ?>AB0G0;>AO :><?0=VєN Sente-Lab. 

�01>@0B>@=5 ?@8;044O 7V A:;0 (A:;O=:8, :>;18, 2V0;8, ;V9:8, EV<VG=V ?@>1V@:8, 

F8;V=4@8, A:;O=:8 4;O 7206C20==O, G0H8 #5B@V, ?0;8G:8 4;O 7<VHC20==O B>I>) 

<0;> 28@>1=8FB2> 2V4 :><?0=VW SIMAX Ukraine LTD (+5EVO). 

�AV ?@8;048, O:V ?5@51C20;8 2 5:A?;C0B0FVW ?@8 28:>=0==V =0C:>2>-

4>A;V4=8E 5:A?5@8<5=BV2, >1>2’O7:>2> ?V4;O30;8 :>=B@>;ь=><C 28<V@N20==N 

<5B@>;>3VG=8E E0@0:B5@8AB8:. 
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2.3. '<>28 ?@>2545==O 5:A?5@8<5=BC 
 

�AV 5:A?5@8<5=B0;ь=V 4>A;V465==O ?@>2>48;8Aь =0 ;N4OE-

4>1@>2>;ьFOE. �Aь>3> 2 40=><C 5:A?5@8<5=BV 27O;8 CG0ABь 46 ?0FVє=BV2. 

�AVE CG0A=8:V2 40=>3> 4>A;V465==O 1C;> @>74V;5=> =0 B@8 3@C?8, 2 

:>6=V9 :>3>@BV A5@54=V9 2V: ?0FVє=BV2 1C2 >4=0:>28< B0 A:;0402 50 @>:V2. 

#5@H0 3@C?0 1C;0 AD>@<>20=0 7 C<>2=> 74>@>28E ;N459, WE :V;ь:VABь 

4>@V2=N20;0 15. 

�@C30 3@C?0 A:;040;0Aь 7 ?0FVє=BV2, I> <0;8 2AB0=>2;5=89 4V03=>7 

«>AB5>0@B@8B :>;V==8E AC3;>1V2 II3III ABC?5=O». � 40=V9 5:A?5@8<5=B0;ь=V9 

3@C?V ?0FVє=B8 >1>2’O7:>2> ?5@52V@O;8Aь =0 2V4ACB=VABь :>@>=02V@CA=>W V=D5:FVW: 

?@>2>482AO 5?V45<V>;>3VG=89 0=0<=57 4;O :>6=>W ;N48=8 B0 2V4ACB=VABь 

<>6;828E :>=B0:BV2 7 ?0FVє=B0<8, I> E2>@V;8 =0 COVID-19. �V;ь:ABь ;N459 C 

40=V9 3@C?V A:;040;0 22 >A>18. 

&@5BO 5:A?5@8<5=B0;ь=0 3@C?0 D>@<C20;0Aь V7 ?0FVє=BV2, O:8< 1C2 

2AB0=>2;5=89 4V03=>7 «>AB5>0@B@8B :>;V==8E AC3;>1V2 II3III ABC?5=O» B0 O:V 

2?@>4>26 >AB0==VE 639 <VAOFV2 ?5@5E2>@V;8 ;53:>N 01> A5@54=ь>BO6:>N 

D>@<>N COVID-19. �;O B0:8E ?0FVє=BV2 ?V4B25@465==O 4V03=>7C COVID-19 

107C20;>Aь =0 ?@>2545==V <>;5:C;O@=>3> 0=0;V7C (real-time polymerase chain 

reaction, RT-PCR) 7@07:V2 <07:V2 V7 =>A>3;>B:8. �V;ь:ABь ;N459 C 40=V9 3@C?V 

A:;040;0 14 >AV1. 

�AV ?0FVє=B8 ?5@51C20;8 =0 AB0FV>=0@=><C 01> 0<1C;0B>@=><C 5B0?0E 

;V:C20==O 2 A?5FV0;V7>20=><C >@B>?548G=><C <548G=><C F5=B@V 

«"@B>:;V=V:0» (<. &5@=>?V;ь, ':@0W=0). !0 5B0?V 2V41>@C CAV< E2>@8< ?@>2>48;8 

71V@ 0=0<=57C 70E2>@N20==O, ?>2=5 DV78:0;ь=5 >1AB565==O B0 28O2;5==O 

?>B5=FV9=> 4V03=>AB8G=8E ?0@0<5B@V2 4;O ?V4B25@465==O 4V03=>7C «>AB5>0@B@8B 

:>;V==8E AC3;>1V2 II3III ABC?5=O». �>:@5<0, :>6=><C ?0FVє=BC 1C;8 7@>1;5=V 

@5=B35=>3@0DVG=V 4>A;V465==O :>;V==8E AC3;>1V2. &0:>6 V7 28:>@8AB0==O< 
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>?8BC20;ь=8:0, O:89 <VAB82 24 70?8B0==O, ?0FVє=B8 A0<>ABV9=> >FV=N20;8 

DC=:FV>=0;ь=89 AB0= >?>@=>-@CE>2>3> 0?0@0BC 70 B0:8<8 ?0@0<5B@0<8: 

28@065=VABь B0 B@820;VABь 1>;ь>28E 2V4GCBBV2 O: C AB0=V A?>:>N, B0: V ?@8 

@>1>BV AC3;>10 (5 ?8B0=ь), V=B5=A82=VABь B0 B@820;VABь A:CB>ABV AC3;>10 (2 

?8B0==O) V 2V4ACB=VABь 4>AB0B=ь>W DC=:FV>=0;ь=>ABV AC3;>1C C ?>2AO:45==><C 

68BBV (17 ?8B0=ь). !0 107V F8E 2V4?>2V459 @>7@0E>2C20;8 V=45:A WOMAC 

(Western Ontario and McMaster Universities Osteoarthritis Index), O:89 є 

V=D>@<0B82=8< ?>:07=8:>< >FV=:8 AB0=C AC3;>1V2 [207]. 

�;O 4>:C<5=B0;ь=>3> ?V4B25@465==O B>3>, I> CG0A=8:8 4>A;V465==O 

4>1@>2V;ь=> ?>3>48;8AO 27OB8 CG0ABь C ?@>2545=><C 5:A?5@8<5=B0;ь=><C 

4>A;V465==V, 1C;> ?@>2545=> >7=09><;5==O B0 ?V4?8A0==O =8<8 2V4?>2V4=>W 

D>@<8 V=D>@<>20=>W 73>48. #0FVє=B8 >B@8<0;8 ?>2=C V=D>@<0FVN ?@> E0@0:B5@ 

70?;0=>20=8E 5:A?5@8<5=B0;ь=8E 4>A;V465=ь, 2 O:8E 2>=8 1C4CBь ?@89<0B8 

CG0ABь. 

� CAVE ?@>2545=8E 5:A?5@8<5=B0E 1C;> 4>B@8<0=> >A=>2=8E ?>;>65=ь 

«#@028; 5B8G=8E ?@8=F8?V2 ?@>2545==O =0C:>28E <548G=8E 4>A;V465=ь 70 

CG0ABN ;N48=8», 70B25@465=8E �5;ьAV=Aь:>N 45:;0@0FVєN (1964-2013 @@.), ICH 

GCP (1996 @.), �8@5:B828 Є�% № 609 (2V4 24.11.1986 @.), =0:07V2  "� ':@0W=8 

№ 690 2V4 23.09.2009 @., № 944 2V4 14.12.2009 @., № 616 2V4 03.08.2012 @. B0 

AE20;5=> �><VB5B>< 7 5B8:8 A?5FV0;V7>20=>3> >@B>?548G=>3> <548G=>3> F5=B@C 

«"@B>:;V=V:0» (<. &5@=>?V;ь, ':@0W=0). #>2=VABN 1C;> 4>B@8<0=> 2AVE 70E>4V2 

157?5:8, :>=DV45=FV9=>ABV B0 70E8ABC <548G=8E 40=8E ?0FVє=BV2. 

�18@0==O 1V>;>3VG=>3> <0B5@V0;C ?0FVє=BV2 74V9A=N20;>Aь =0 107V 

A?5FV0;V7>20=>3> <548G=>3> 70:;04C «"@B>:;V=V:0» C <VABV &5@=>?V;ь, ':@0W=0. 

 

 

2.4. "B@8<0==O :@>2V B0 WW ?;07<8 

 

' 2AVE ?V44>A;V4=8E, O:V 1@0;8 CG0ABь 2 5:A?5@8<5=BV, C :;V=VFV 

=0BI5A5@F5 @>18;8 701V@ :@>2V 7 ;V:Bь>2>W 25=8. �;O Fь>3> 28:>@8AB>2C20;8 
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>4=>@07>2V A8AB5<8 7 20:CC<=8<8 ?@>1V@:0<8 VACUETTE, I> 2V4?>2V40NBь 

CAV< 2AB0=>2;5=8< A2VB>28< AB0=40@B0< 157?5:8. 

�;O >B@8<0==O 7 :@>2V ?;07<8 1C;> 28:>@8AB0=> DV78G=89 <5B>4, O:89 

107CєBьAO =0 ?@>F5AV A548<5=B0FVW :;VB8= :@>2V, ?@8 Fь><C ?;07<0 70;8H0єBьAO 

C 25@E=V9 G0AB8=V ?@>1V@:8. �;O Fь>3> =0<8 1C;> 28:>@8AB0=> ?@>F5A 

F5=B@8DC3C20==O ?@>1V@>:, O:89 B@8202 15 E28;8= ?@8 4>F5=B@>2><C 

?@8A:>@5==V, I> 4>@V2=N20;> 2000 g. 

 

 

2.5. �87=0G5==O :>=F5=B@0FVW %-@50:B82=>3> 1V;:0 
 

�;O 287=0G5==O C ?;07<V :@>2V :>=F5=B@0FVW %-@50:B82=>3> 1V;:0 (%$�) 

28:>@8AB>2C20;8 :V=5B8G=89 <5B>4 70 C<>2 DV:A>20=>3> G0AC 70 2V4?>2V4=8< 

AB0=40@B>< [265]. 

�3V4=> 28:>@8AB0=>W <5B>48:8, G0AB8=:8 ;0B5:AC, 2:@8BV A?5F8DVG=8< 

0=B8;N4Aь:8<8 0=B8BV;0<8 %$�, 03;NB8=CNBьAO ?@8 7<VHC20==V 7V 7@07:0<8, 

I> <VABOBь %$�. �3;NB8=0FVO 28:;8:0є 7<V=C ?>3;8=0==O 70;56=> 2V4 

:>=F5=B@0FVW %$� C 1V>;>3VG=><C 7@07:C ?0FVє=B0, O:C <>6=0 :V;ь:VA=> 

287=0G8B8 H;OE>< ?>@V2=O==O 7 :0;V1@0B>@>< %$� 7 2V4><>N :>=F5=B@0FVєN. 

�87=0G5==O 5:AB8=:FVW 7@07:V2 ?@>2>48;8 ?@8 4>268=V E28;V 540 =<. 

�87=0G5==O :>=F5=B@0FVW %$� (%%$�) ?@>2>48;8 70 :>=F5=B@0FVN 

:0;V1@0B>@0 73V4=> ?@54AB02;5=>W D>@<C;8: 

 

ø ù
ø ù >4?і5D

>4?і5D

зD4з>4
%$� %

��
��

C 





10

10

   (2.1) 

 

45 �0 3 01A>@1FVO G5@57 3 A, �1 3 01A>@1FVO G5@57 120 A, %:0;V1@ 3 :>=F5=B@0FVO 

:0;V1@0B>@0, >48=8FV. 
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' ?;07<V :@>2V :>=F5=B@0FVN %-@50:B82=>3> 1V;:0 ?@54AB02;O;8  C 

<3 × ;-1. 

 

2.6. �87=0G5==O :>=F5=B@0FVW <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8 

 

�>=F5=B@0FVN <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8 C ?;07<V :@>2V 

287=0G0;8 73V4=> <5B>4C [115] 7 ?52=8<8 <>48DV:0FVO<8. � >A=>2C <5B>4C 

?>:;045=> ?@>F5A >A0465==O 28A>:><>;5:C;O@=8E ?5?B84V2 B0 1V;:V2 :@>2V 70 

4>?><>3>N 45=0BC@CNG>3> 035=B0 3 &)", ?VA;O G>3> ?@>2>48BьAO :V;ь:VA=5 

28<V@N20==O 2 =04>A04>2V9 @V48=V <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8 70 

?>3;8=0==O< A2VB;0 ?@8 >?B8G=V9 4>268=V E28;V 254 =<. 

!0 ?5@H><C 5B0?V C :>=VG=V ?@>1V@:8 2=>A8;8 1 <; ?;07<8 :@>2V B0 

4>4020;8 0,5 <; 10 % @>7G8=C &)". #@>18 4>1@5 ?5@5<VHC20;8, ?VA;O G>3> 

F5=B@8DC3C20;8 C?@>4>26 30 E28;8= ?@8 4>F5=B@>2><C ?@8A:>@5==V 1500 g. 

�0;V 7 ?@>1V@>: 2V418@0;8 0,5 <; =04>A04>2>W @V48=8 B0 ?5@5=>A8;8 C EV<VG=V 

?@>1V@:8. �>4020;8 4> ?@>1 ?> 4,5 <; 48AB8;ь>20=>W 2>48 B0 4>1@5 

?5@5<VHC20;8 2<VAB ?@>1V@>:. 

#VA;O Fь>3> =0 A?5:B@>D>B><5B@V 287=0G0;8 5:AB8=:FVN 4>A;V46C20=8E 

7@07:V2 ?@8 4>268=V E28;V (¼) 254 =<. � O:>ABV >?B8G=>3> :>=B@>;N 

28:>@8AB>2C20;8 48AB8;ь>20=C 2>4C. �>=F5=B@0FVN <>;5:C; A5@54=ь>W 

<>;5:C;O@=>W <0A8 28@060;8 2 C<. >4. × <3 1V;:0-1. 

 

 

2.7. �87=0G5==O :>=F5=B@0FVW F8B>:V=V2, <0B@8:A=8E 
<5B0;>?@>B5W=07, B:0=8==>3> V=3V1VB>@C <5B0;>?@>B5W=078-1 B0 E@OI>2>3> 

>;V3><5@=>3> <0B@8:A=>3> 1V;:0 

 

$V2=V >:@5<8E F8B>:V=V2 (��-1³, ��-4, ��-6, ��-8, ��-10, ��-12³, (!#-α B0 

�(-´), <0B@8:A=8E <5B0;>?@>B5W=07 (  #-1,   #-2,   #-3,   #-8, MM#-9 

V MM#-10), B:0=8==>3> V=3V1VB>@C <5B0;>?@>B5W=078-1 (TIM#-1) B0 E@OI>2>3> 
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>;V3><5@=>3> <0B@8:A=>3> 1V;:0 (COMP) 28<V@N20;8 2 ?;07<V :@>2V 70 

4>?><>3>N B25@4>D07=>3> V<C=>D5@<5=B=>3> 0=0;V7C (�(�) 2V4?>2V4=> 4> 

2:07V2>:, 2:070=8E 28@>1=8:><. 

�>A;V46C20=V 7@07:8 ?;07<8 :@>2V 2 >1’є<V 0,1 <; C @>72545==V 1:10 

1CD5@>< B@8A-HCl, @! 7,4, V=:C1C20;8 2 96-;C=:>28E ?;0=H5B0E 4;O �(� 

?@>BO3>< 12 3>48= ?@8 B5<?5@0BC@V, I> AB0=>28;0 4°C. #VA;O ?@><820==O 

?;0=H5B8 1;>:C20;8 5%-28< 7=568@5=8< ACE8< <>;>:>< V =040;V V=:C1C20;8 

?@>BO3>< 1 3>4. ?@8 B5<?5@0BC@V, I> 4>@V2=N20;0 37°C, 7V A?5F8DVG=8<8 

?5@28==8<8 ?>;V:;>=0;ь=8<8 0=B8BV;0<8 (%0=B0-�@C7, �0;VD>@=VO, %,�) 

?@>B8 F8B>:V=V2 (��-1³, ��-4, ��-6, ��-8, ��-10, ��-12 ³, (!#-α B0 �(-´), 

<0B@8:A=8E <5B0;>?@>B5W=07 (  #-1,   #-2,   #-3,   #-8, MM#-9 V 

MM#-10), TIM#-1 B0 COMP. 

#VA;O Fь>3> ?;0=H5B8 ?@><820;8 B0 V=:C1C20;8 ?@>BO3>< 1 3>48=8 ?@8 

B5<?5@0BC@V 37°C 7 2V4?>2V4=8<8 2B>@8==8<8 0=B8BV;0<8, O:V 1C;8 :>=’N3>20=V 

7 D5@<5=B>< 3 ?5@>:A8407>N E@>=C (Bio-Rad, Hercules, CA, %,�). /: AC1AB@0B 

4;O ?5@51V3C ?5@>:A8407=>W @50:FVW 1C;> 28:>@8AB0=> >-D5=V;5=4V0<V= / 

?5@>:A84 2>4=N (Sigma Aldrich, %,�). �;O 7C?8=5==O @50:FVW 4>4020;8 2,5 = 

AV@G0=C :8A;>BC. 

!0 <V:@>?;0=H5B=><C A?5:B@>D>B><5B@V ?@>2>48;8 28<V@N20==O 

?>3;8=0==O A2VB;0 ?@>1 =0 ?;0=H5BV ?@8 4>268=V E28;V 492 =< (½QuantTM; 

BioTek Instruments, Inc., Winooski, VT, %,�). 

�>=F5=B@0FVN 4>A;V46C20=8E ?>:07=8:V2 28@060;8 2 C<. >4. × <;-1. 

 

 

2.8. �87=0G5==O 2<VABC AC?5@>:A84=>3> @048:0;C 
 

�87=0G5==O 2<VABC AC?5@>:A84=>3> @048:0;C C ?;07<V :@>2V ?@>2>48;8 

70 =0:>?8G5==O< 2,3-1VA-(2-<5B>:A8-4-=VB@>-5-AC;ьD>D5=V;)-2!-B5B@07>;V9-5-

:0@1>:A0=V;V4 ()&&)-D>@<070=C [9]. �0=89 <5B>4 107CєBьAO =0 A?@><>6=>ABV 

AC?5@>:A84=8E @048:0;V2 270є<>4VOB8 V7 )&&, 2 @57C;ьB0BV G>3> D>@<CєBьAO 
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@>7G8==89 7010@2;5=89 :><?;5:A. �0=89 :><?;5:A )&&-D>@<070=C 

E0@0:B5@87CєBьAO <0:A8<C<>< C A?5:B@V ?>3;8=0==O ?@8 470 =<. 

' EV<VG=C ?@>1V@:C 2=>A8;8 7@07>: :@>2V (0,2 <3 7030;ь=>3> 1V;:0) B0 

0,15   :0;V9-D>AD0B=89 1CD5@=89 @>7G8= (@! = 7,4), C A:;04V O:>3> <VAB82AO 

0,2 <  !��!. �030;ь=89 >1’є< ?@>18 4>@V2=N202 1 <;. �0;V 4> ?@>18 2=>A8;8 

0,5 <; 10 <  @>7G8=C )&&. #@>18 4>1@5 ?5@5<VHC20;8. �@07C 6 ?VA;O 

?5@5<VHC20==O ?@>2>48;8 287=0G5==O >?B8G=>W 3CAB8=8 4>A;V4=8E ?@>1 ?@8 

4>268=V E28;V (¼) 470 =<. #>BV< B@8 @078 :>6=V 10 E28;8= ?@>2>48;8 ?>2B>@=5 

287=0G5==O 5:AB8=:FVW 4>A;V46C20=8E 7@07:V2. /: >?B8G=89 :>=B@>;ь 

28:>@8AB>2C20;8 ?@>1V@:C, 2 O:C 2=>A8;8 ;8H5 1 <; 1CD5@=>3> @>7G8=C 157 

1V>;>3VG=>3> 7@07:0. 

#VA;O 28<V@N20==O 5:AB8=:FV9 ?@>18 ?@>2>48;8 @>7@0EC=>: @V7=8FV <V6 

28<V@O=8<8 ?>:07=8:0<8 (&�). "1>2’O7:>2> 4;O 287=0G5==O 2<VABC @048:0;V2 

AC?5@>:A84C ?@8 CB2>@5==V :><?;5:AC )&&-D>@<070=C 4> :>6=>W ?@>18 

2=>A8;8 100 U D5@<5=B0 AC?5@>:A8448A<CB078, @>7G8=5=>3> C 2V4?>2V4=><C 

1CD5@=><C @>7G8=V. 

$>7@0EC=>: 2<VABC :><?;5:AC )&&-D>@<070= C 4>A;V46C20=8E 7@07:0E 

?@>2>48;8 73V4=> D>@<C;8: 

 a

E
C





  ,  (2.2) 

45 a 3 2<VAB 7030;ь=>3> 1V;:0 C ?@>1V, <3; ε 3 :>5DVFVє=B <V;V<>;O@=>W 5:AB8=:FVW, 

I> AB0=>28Bь 2,16 × 104 A<-1 ×  -1. 

$57C;ьB0B8 2<VABC AC?5@>:A84=>3> @048:0;C C ?@>1V ?@54AB02;O;8 C 

<>;ь )&&-D>@<070=C×<3 1V;:0-1. 

 

 

2.9. �87=0G5==O 2<VABC ?5@>:A84C 2>4=N 

 

�87=0G5==O 2<VABC ?5@>:A84C 2>4=N C ?;07<V :@>2V 107CєBьAO =0 

740B=>ABV 9>3> <>;5:C;8 2ABC?0B8 2 EV<VG=C @50:FVN V7 A>@1VB>;><. #@>4C:B>< 
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40=>W EV<VG=>W @50:FVW є ?5@>:A8;ь=89 @048:0;. �V= 740B=89 C :8A;><C 

A5@54>28IV ?5@5B2>@N20B8 42>20;5=B=5 70;V7> (Fe2+) C B@ь>E20;5=B=5 70;V7> 

(Fe3+). &><C 2 ?@>1V ?@8 28:>@8AB0==V :8A;>3> @>7G8=C (@>7G8= AC;ьD0B=>W 

:8A;>B8) CB2>@5=V V>=8 B@ь>E20;5=B=>3> 70;V70 (Fe3+) ?@8 270є<>4VW 7 10@2=8:>< 

:A8;5=>; ?><0@0=G528< 740B=V D>@<C20B8 7010@2;5=89 :><?;5:A, I> 

E0@0:B5@87CєBьAO <0:A8<C<>< ?>3;8=0==O A2VB;0 C 4V0?07>=V 4>268= E28;ь 2V4 

540 4> 580 =< [151]. 

#5@54 ?@>2545==O< 287=0G5==O (ex tempore) 3>BC20;8 @>1>G89 @50:B82, 

O:89 <VAB82 C A:;04V @>7G8= � (25 <  (NH4)2Fe(SO4)2×6H2O =0 2,5   !2SO4) B0 

@>7G8= � (100 <  A>@1VB>; + 125 <:  :A8;5=>; ?><0@0=G5289). $>7G8= � 4> 

@>7G8=C � 1@0;8 C A?V22V4=>H5==V 1:100, ?VA;O Fь>3> 3>B>289 @>1>G89 @5035=B 

4>1@5 ?5@5<VHC20;8. 

' EV<VG=C ?@>1V@:C 2=>A8;8 1CD5@=89 @>7G8= 50 <  :0;V9-D>AD0BC (pH 

= 6,0), 0 B0:>6 0;V:2>BC ?;07<8 :@>2V (0,3 <3 7030;ь=>3> 1V;:0). �030;ь=89 >1’є< 

4>A;V46C20=>W ?@>18 4>@V2=N202 0,4 <;. /: :>=B@>;ь 28:>@8AB>2C20;8 

1CD5@=89 @>7G8= 7030;ь=8< >1’є<>< 0,4 <;. �0;V 2 :>6=C ?@>1V@:C 2=>A8;8 2 

<; @>1>G>3> @>7G8=C B0 4>1@5 ?5@5<VHC20;8. #VA;O Fь>3> 2AV ?@>18 V=:C1C20;8 

?@8 :V<=0B=V9 B5<?5@0BC@V C?@>4>26 20 E2. #VA;O ?@8?8=5==O V=:C10FVW 

?@>2>48;8 287=0G5==O 5:AB8=FVW 7@07:V2 ?@8 4>268=V E28;V (¼) 2V4 540 4> 580 

=<. 

$>7@0EC=>: 2<VABC ?5@>:A84C 2>4=N C ?@>1V ?@>2>48;8 7 28:>@8AB0==O< 

:0;V1@C20;ь=>3> 3@0DV:0. �<VAB ?5@>:A84C 2>4=N 2 7@07:C 28@060;8 C 

<:<>;ь × <3 1V;:0-1. 

 

 

2.10. �87=0G5==O :>=F5=B@0FVW 4Vє=>28E :>=’N30BV2 B0 H8DD>28E 

>A=>2 

 

�;O ?@83>BC20==O ?@>18 2 A:;O=89 3><>35=V70B>@ #>BB5@0 2=>A8;8 

0,1 <; ?;07<8 :@>2V B0 5 <; AC<VHV 35?B0= / V7>?@>?0=>; C A?V22V4=>H5==V 1:1. 
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#VA;O Fь>3> ?@>1C >15@56=> V @5B5;ь=> 3><>35=V7C20;8 C?@>4>26 10 E2. !0 

=0ABC?=><C 5B0?V 3><>35=V7>20=C AC<VH ?5@5=>A8;8 C :>=VG=C A:;O=C ?@>1V@:C 

B0 70:@820;8 3C<>2>N :@8H:>N. #@>18 F5=B@8DC3C20;8 ?@8 4>F5=B@>2><C 

?@8A:>@5==V 1000 g C?@>4>26 15 E2 ?@8 :V<=0B=V9 B5<?5@0BC@V. 

' EV<VG=V ?@>1V@:8 2V418@0;8 =04>A04>2C @V48=C B0 2=>A8<> 0,5 <; 

48AB8;ь>20=>W 2>48. #@>18 V=B5=A82=> ?5@5<VHC20;8. �V41C20;>AO @>74V;5==O 

<V6 35?B0=>2>N B0 V7>?@>?V;>2>N D070<8. "15@56=> 2V418@0;8 35?B0=>2C D07C, 

O:0 7=0E>48;0AO C 25@E=V9 G0AB8=V ?@>1V@:8. �8:>@8AB>2C20;8 WW 4;O 

28<V@N20==O 2<VABC H8DD>28E >A=>2 C ?@>1V. �87=0G5==O ?@>2>48;8 =0 

D;C>@8<5B@V 70 =0ABC?=8E C<>2: 4>268=0 E28;V 71C465==O 4>@V2=N20;0 360 =< 

B0 4>268=0 E28;V 5<VAVW 3 420 =< [281]. 

�;O @>7@0EC=:C 2<VABC H8DD>28E >A=>2 C 7@07:C 28:>@8AB>2C20;8 

D>@<C;C: 

  4
�% 

 (2.3) 

 

45 % 3 2<VAB H8DD>28E >A=>2, � 3 5:AB8=:FVO ?@>1, 0 3 2<VAB 1V;:0 2 ?@>1V, <3. 

 

�<VAB H8DD>28E >A=>2 28@060;8 2 C<. >4. × ;-1. 

�0;V ?@>2>48;8 28<V@N20==O 2<VABC 4Vє=>28E :>=’N30BV2 73V4=> <5B>4C 

[69]. �;O Fь>3> 1@0;8 EV<VG=V ?@>1V@:8, 2 O:V 2=>A8;8 0,3 <; 35?B0=>2>W D078, 

I> <8 2V4V1@0;8 @0=VH5. �> =5W 4>4020;8 1,5 <; 96 % 5B8;>2>3> A?8@BC. %C<VH 

2 ?@>1V@FV 4>1@5 ?5@5<VHC20;8. 

!0 A?5:B@>D>B><5B@V ?@>2>48;8 287=0G5==O 5:AB8=:FVW ?@>1 2 

C;ьB@0DV>;5B>2><C A?5:B@V ?@8 4>268=V E28;V =233 =<. �;O @>7@0EC=:C 2<VABC 

4Vє=>28E :>=’N30BV2 28:>@8AB>2C20;8 7=0G5==O <>;O@=>3> :>5DVFVє=BC 

5:AB8=:FVW 4;O A?@O65=8E 4Vє=V2, O:V CB2>@NNBь ?>;V=5=0A8G5=V 68@=V :8A;>B8: 

2,2105 A<-1 -1. $>7@0EC=>: 2<VABC 4Vє=>28E :>=’N30BV2 C ?@>1V ?@>2>48;8 

73V4=> D>@<C;8: 
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4
�%



      (2.4) 

 

45 % 3 2<VAB 4Vє=>28E :>=’N30BV2, � 3 5:AB8=:FVO ?@>1,  3 <>;O@=89 :>5DVFVє=B 

5:AB8=:FVW ?@8 ¼=233 =< 4;O A?@O65=8E 4Vє=V2 ?>;V=5=0A8G5=8E 28I8E 68@=8E 

:8A;>B, 0 3 2<VAB 1V;:0 2 ?@>1V, <3. 

 

�>=F5=B@0FVN 4Vє=>28E :>=’N30BV2 2 7@07:C 28@060;8 2 <<>;ь  ;-1. 

 

 

2.11. �87=0G5==O :>=F5=B@0FVW &��-0:B82=8E ?@>4C:BV2 

 

�87=0G5==O 2<VABC &��-0:B82=8E ?@>4C:BV2 ?@>2>48;8 7 28:>@8AB0==O< 

BV>10@1VBC@>2>W :8A;>B8 (&��) [262]. ' EV<VG=C ?@>1C@:C 2=>A8;8 0;V:2>BC 

?;07<8 :@>2V (0,5 <3 7030;ь=>3> 1V;:0) B0 4>4020;8 1CD5@=89 @>7G8= (25 <  

B@8A-HCl, 175 <  KCl, @!=7,4). �;O >A0465==O 1V;:V2 1V>;>3VG=>3> 7@07:0 C 

?@>1V@:8 4>4020;8 0,2 <; 17 % &)". #@>1V@:8 4>1@5 ?5@5<VHC20;8 B0 

F5=B@8DC3C20;8 ?@8 4>F5=B@>2><C ?@8A:>@5==V 1000 g C?@>4>26 15 E28;8= 

?@8 :V<=0B=V9 B5<?5@0BC@V. #VA;O Fь>3> 2V418@0;8 C =>2V EV<VG=V ?@>1V@:8 =04 

>A04>2C @V48=C 2 >1’є<V 0,5 <; B0 4>40є<> 0,25 <; 0,8 % &��. �<VAB ?@>1V@>: 

?5@5<VHC20;8 B0 AB028;8 V=:C1C20B8AO =0 2>4O=V9 10=V ?@8 B5<?5@0BC@V 100ºC 

C?@>4>26 15 E28;8=. 

#VA;O V=:C10FVW ?@>18 >E>;>46C20;8 4> :V<=0B=>W B5<?5@0BC@8. #>BV< 70 

4>?><>3>N A?5:B@>D>B><5B@0 ?@>2>48;8 28<V@N20==O V=B5=A82=>ABV 

7010@2;5==O @>7G8=V2 C ?@>1V@:0E ?@8 4>268=V E28;V 532 =<. 

�;O @>7@0EC=:C 2<VABC &��-0:B82=8E ?@>4C:BV2 28:>@8AB>2C20;8 

7=0G5==O 25;8G8=8 <>;O@=>3> :>5DVFVє=B0 5:AB8=:FVW :><?;5:AC <0;>=>2>3> 

4V0;ь453V4C 7 &��, O:5 4>@V2=N20;> 1,56105 <>;ь-1. 
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#>BV< 73V4=> D>@<C;8 287=0G0;8 2<VAB &��-0:B82=8E ?@>4C:BV2 C 

7@07:C: 

 

151056,1 


@B?ь4
Е%

@7

8BE?
 (2.5) 

 

45 % 3 2<VAB &��-0:B82=8E ?@>4C:BV2, �4>A; 3 5:AB8=FVO 

4>A;V4=>W ?@>18, 0 3 2<VAB 1V;:0 2 ?@>1V, <3. 

 

�<VAB &��-0:B82=8E ?@>4C:BV2 C 7@07:C 28@060;8  2 <<>;ь  ;-1. 

 

 

2.12. �87=0G5==O 2<VABC ?@>4C:BV2 >:8A=>W <>48DV:0FVW 1V;:V2 

 

�<VAB CB2>@5=8E >:8A=5=8E 1V;:>28E ?@>4C:BV2 2870G0;8 73V4=> <5B>4C 

[219]. � >A=>2V <5B>4C 3 270є<>4VO <V6 0;ь453V4=8<8 V :5B>==8<8 3@C?0<8 

0<V=>:8A;>B 1V;:V2 B0 2,4-48=VB@>D5=V;3V4@078=C (2,4-�!(�), I> ?@872>48Bь 4> 

CB2>@5==O ?>EV4=8E 2,4-�!(�, O:V <>6CBь <0B8 0;ь453V4=C 01> :5B>==C 

?@8@>4C. �E <0:A8<C<8 ?>3;8=0==O ?5@51C20NBь 2 =0ABC?=8E <560E: 2303558 

=< 3 =59B@0;ь=V 0;ь453V4=V ?>EV4=V 2,4-�!(�, 4283530 =< 3 >A=>2=V 0;ь453V4=V 

?>EV4=V 2,4-�!(�, 3633367 =< 3 =59B@0;ь=V :5B>==V ?>EV4=V 2,4-�!(�, 5243535 

=< 3 >A=>2=V :5B>==V ?>EV4=V 2,4-�!(�. �0 4>?><>3>N 40==8E ?V:V2 ?>3;8=0==O 

A2VB;0 @>7G8=0<8 ?>EV4=8E 2,4-�!(� <>6=0 287=0G0B8 >:8A=5=V 1V;:8 C 

1V>;>3VG=8E 7@07:0E. 

' EV<VG=C ?@>1V@:C 2=>A8;8 0;V:2>BC ?;07<8 :@>2V (0,5 <3 7030;ь=>3> 

1V;:0) B0 4>4020;8 @>7G8= D>AD0B=>3> 1CD5@C (@! = 7,4). �<VAB ?@>1V@:8 

?5@5<VHC20;8 B0 V=:C1C20;8 2 B5@<>AB0BV ?@8 B5<?5@0BC@V 37º% C?@>4>26 15 

E28;8=. #VA;O 7025@H5==O V=:C10FVW 4>4020;8 1 <; @>7G8=C 2,4-
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48=VB@>D5=V;3V4@078=C. #@>18 ?5@5<VHC20;8 B0 ?>BV< V=:C1C20;8 ?@8 

B5<?5@0BC@V 37º% C?@>4>26 45 E28;8=. 

!0 =0ABC?=><C 5B0?V 4> ?@>18 4>4020;8 1,5 <; 20 % @>7G8=C 

B@8E;>@>FB>2>W :8A;>B8. �0;V ?@>18 F5=B@8DC3C20;8 ?@8 4>F5=B@>2><C 

?@8A:>@5==V 1000 g C?@>4>26 15 E28;8=. !04>A04>2C @V48=C 7;820;8 B0 4> 

>A04C 4>40є<> 5B0=>;-5B8;0F5B0B=C AC<VH C A?V22V4=>H5==V 1:1. #VA;O 

?@><820==O >A048 ?V4ACHC20;8. #VA;O Fь>3> >A04 @>7G8=O;8 2 8   @>7G8=V 

A5G>28=8. �0;V ?@>18 :8?’OB8;8 =0 10=V C?@>4>26 5 E28;8=. 

�87=0G5==O ?@>4C:BV2 >:8A=>W <>48DV:0FVW 1V;:V2 ?@>2>48;8 =0 

A?5:B@>D>B><5B@V ?@8 2V4?>2V4=8E <0:A8<C<0E ?>3;8=0==O >?B8G=>W 3CAB8=8 

A2VB;0: ?@8 = 356 =< 3 0;ь453V4=V ?@>4C:B8 =59B@0;ь=>3> E0@0:B5@C, ?@8  = 

370 =< 3 :5B>==V ?@>4C:B8 =59B@0;ь=>3> E0@0:B5@C, ?@8  = 430 =< 3 0;ь453V4=V 

?@>4C:B8 >A=>2=>3> E0@0:B5@C B0  = 530 =< 3 :5B>==V ?@>4C:B8 >A=>2=>3> 

E0@0:B5@C. 

�<VAB ?@>4C:BV2 >:8A=5==8E 1V;:V2 28@060;8 2 C<. >4.  <3 1V;:0-1. 

 

 

2.13. �87=0G5==O :>=F5=B@0FVW 7030;ь=8E, 1V;>:-72’O70=8E B0 
=51V;:>28E AC;ьD3V4@8;ь=8E 3@C? 

 

�V;ь:VA=0 >FV=:0 2<VABC AC;ьD3V4@8;ь=8E 3@C? 107CєBьAO =0 <5B>4V, 

70?@>?>=>20=><C �;<0=>< [91]. � 9>3> >A=>2V 270є<>4VO <V6 5,5'-48BV>-1VA-2-

=VB@>15=7>9=>N :8A;>B>N (�&!��) V7 1V;>:-72’O70=8<8 B0 2V;ь=8<8 

AC;ьD3V4@8;ь=8<8 3@C?0<8, I> ?@872>48Bь 4> D>@<C20==O BV>=VB@>D5=V;ь=>3> 

0=V>=C. �>3> 2<VAB 287=0G0NBь A?5:B@>D>B><5B@8G=> ?@8 4>268=V E28;V 

412 =<, V 2V= є ?@>?>@FV9=8< 2<VABC AC;ьD3V4@8;ь=8E 3@C?, O:V <VABOBьAO C 

4>A;V46C20=><C 7@07:C. 

#@8 4>A;V465==V 7030;ь=>3> 2<VABC AC;ьD3V4@8;ь=8E 3@C? C EV<VG=C 

?@>1V@:C 2=>A8;8 0,3 <; ?;07<8 :@>2V, 2 <; 30 <  1CD5@=>3> @>7G8=C B@8A-HCl 

7 1 <  ��&� (@! = 8,0) B0 0,2 <; 1,25 % @>7G8=C �%!. #@>18 ?5@5<VHC20;8 B0 
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V=:C1C20;8 ?@8 :V<=0B=V9 B5<?5@0BC@V C?@>4>26 15 E28;8=. �0;V 4> ?@>1V@:8 

4>4020;8 0,1 <; @>7G8=C �&!��. #@>18 ?5@5<VHC20;8 B0 70;8H0;8 ?@8 

:V<=0B=V9 B5<?5@0BC@V C?@>4>26 30 E28;8=.  

#VA;O 707=0G5=>3> ?5@V>4C V=:C10FVW ?@>2>48;8 287=0G5==O >?B8G=>W 

3CAB8=8 4>A;V46C20=8E 7@07:V2 =0 A?5:B@>D>B><5B@V ?@8 4>268=V E28;V 412 =<. 

/: >?B8G=89 :>=B@>;ь 28:>@8AB>2C20;8 AC<VH =0ABC?=>3> A:;04C: 2,3 <; 

1CD5@=>3> @>7G8=C B@8A-HCl 7 1 <  ��&�, 0,2 <; 0,1 % �%! B0 0,1 <; �&!��. 

�;O 287=0G5==O 2<VABC AC;ьD3V4@8;ь=8E 3@C? 28:>@8AB>2C20;8 :0;V1@C20;ь=89 

3@0DV:. �<VAB AC;ьD3V4@8;ь=8E 3@C? 28@060;8 2 <<>;ь  <3 1V;:0-1. 

#@8 4>A;V465==V 2<VABC =51V;:>28E SH-3@C? 4> EV<VG=>W ?@>1V@:8 

4>4020;8 0,3 <; ?;07<8 :@>2V B0 0,1 <; 10,5 % @>7G8=C &)". �<VAB ?@>1V@:8 

?5@5<VHC20;8 B0 V=:C1C20;8 ?@8 :V<=0B=V9 B5<?5@0BC@V 2?@>4>26 10 E28;8=. 

#VA;O Fь>3> 4>A;V46C20=V ?@>18 F5=B@8DC3C20;8 ?@8 4>F5=B@>2><C 

?@8A:>@5==V 1000 g C?@>4>26 15 E28;8=. 

' =>2V EV<VG=V ?@>1V@:8 2V418@0;8 =04>A04>2C @V48=C B0 4>4020;8 1  

@>7G8= NaOH 4;O =59B@0;V70FVW ?@>18. #>BV< 4> ?@>18 4>4020;8 2,1 <; 30 <  

1CD5@=>3> @>7G8=C B@8A-HCl 7 1 <  ��&� (@! = 8,0) B0 0,1 <; @>7G8=C �&!��. 

#@>2>48;8 287=0G5==O >?B8G=>W 3CAB8=8 4>A;V46C20=8E 7@07:V2 ?@8 4>268=V 

E28;V 412 =<. 

�87=0G5==O :>=F5=B@0FVW 1V;>:-72’O70=8E AC;ьD3V4@8;ь=8E 3@C? 

74V9A=N20;8 70 D>@<C;>N: 

 

A95і?>B6із474?ьAі5і?>B6і %%%    (2.6) 

 

�>=F5=B@0FVO 1V;>:-72’O70=8E SH-3@C? 28@060;8 2 <:<>;ь  <3 1V;:0-1. 
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2.14. �87=0G5==O AC?5@>:A8448A<CB07=>W 0:B82=>ABV 

 

�87=0G5==O AC?5@>:A8448A<CB07=>W 0:B82=>ABV C ?;07<V :@>2V ?@>2>48;8 

73V4=> <5B>4C [88]. �V= ґ@C=BCєBьAO =0 B><C, I> D5@<5=B AC?5@>:A8448A<CB070 

740B=0 :>=:C@C20B8 7 <>;5:C;>N =VB@>A8=ь>3> B5B@07>;VN (!%&) 70 

AC?5@>:A84=V @048:;8. 'B2>@5==O AC?5@>:A84=8E @048:0;V2 2V41C20єBьAO ?@8 

05@>1=V9 270є<>4VW <V6 !��! B0 D5=078=<5B0AC;ьD0B>< (( %). �=0A;V4>: 

?5@51V3C 40=>W EV<VG=>W @50:FVW 2V41C20єBьAO 2V4=>2;5==O !%& B0 CB2>@5==O 

3V4@078=B5B@07>;VN. �0 C<>2 =0O2=>ABV C ?@>1V D5@<5=BC AC?5@>:A8448A<CB078 

A?>AB5@V30єBьAO 7<5=H5==O 2V4A>B:V2 2V4=>2;5==O !%&. 

' EV<VG=C ?@>1V@:C 2=>A8;8 0,05 <; ?;07<8 :@>2V (0,5 <3 7030;ь=>3> 

1V;:0) B0 2 <; @5035=BC �, O:89 <VAB82: 57 <:  !%&, 16 <:  ( % =0 0,15   

D>AD0B=><C 1CD5@=><C @>7G8=V 7 ��&�, @!=7,8). 

!0 A?5:B@>D>B><5B@V ?@>2>48;8 287=0G5==O 5:AB8=:FVW 4>A;V46C20=8E 

7@07:V2 ?@8 4>268=V E28;V 540 =<. #VA;O 28<V@N20=ь 5:AB8=:FVW C ?@>1C 

2=>A8;8 0,1 <; @5035=BC ��, I> <VAB82: 98,5 <:  !��! =0 1CD5@=><C @>7G8=V 

B@8A-��&�, @!=8,0. !0 =0ABC?=><C 5B0?V 4>A;V46C20=V ?@>18 V=:C1C20;8 ?@8 

B5<?0@0BC@V 30>% 10 E28;8=. #VA;O V=:C10FVW =0 A?5:B@>D>B><5B@V 7=>2C 

?@>2>48;8 287=0G5==O >?B8G=>W 3CAB8=8 4>A;V46C20=8E 7@07:V2 ?@8 4>268=V 

E28;V 540 =<. 

�=0G5==O AC?5@>:A8448A<CB07=>W 0:B82=>ABV @>7@0E>2C20;8 73V4=> 

D>@<C;8:  

 

atЕ
Е

Е
8BE?

Aу?





100

50
  (2.7) 

 

45 � 3AC?5@>:A8448A<CB07=0 0:B82=VABь, Δ�=C; 3 =C;ь>20 

5:AB8=FVO ?@>18 3 4> 4>4020==O @5035=BC II, Δ�4>A; 3 5:AB8=FVO 4>A;V4=>W ?@>18 
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?VA;O 4>4020==O @5035=BC II, 50/100 3 50 % V=3V1C20==O @50:FVW ?@>F5AC 

2V4=>2;5==O !%&, 0 3 2<VAB 1V;:0 2 ?@>1V, <3, t 3 G0A V=:C10FVW 10 E28;8=. 

 

%C?5@>:A8448A8CB07=C 0:B82=VABь 28@060;8 2 C<. >4.  E2-1  <3 1V;:0-1. 

 

 

2.15. �87=0G5==O :0B0;07=>W 0:B82=>ABV 
 

�87=0G5==O :0B0;07=>W 0:B82=>ABV ?@>2>48;8 73V4=> <5B>4C [113]. �0=89 

<5B>4 ґ@C=BCєBьAO =0 740B=>ABV D5@<5=B0 :0B0;078 ?5@5B2>@N20B8 B0:89 

AC1AB@0B O: ?5@>:A84 2>4=N =0 <>;5:C;C 2>48 B0 :8A5=ь. /:I> C @>7G8=V 

70;8H0єBьAO =5@>7I5?;5=89 :0B0;07>N AC1AB@0B (?5@>:A84 2>4=N), 2V= 2ABC?0є 

C EV<VG=C @50:FVN 7 A>;O<8 <>;V145=C, I> ?@872>48Bь 4> CB2>@5==O 

7010@2;5=>3> :><?;5:AC, I> <0є ABV9:5 7010@2;5==O. 

' ?5@HC EV<VG=C ?@>1V@:C (4>A;V4=0 ?@>10) 2=>A8;8 2 <; 0,03 % @>7G8=C 

?5@>:A84C 2>4=N B0 4>40є<> 0,1 <; ?;07<8 :@>2V. ' 4@C3C EV<VG=C ?@>1V@:C 

(E>;>AB0 ?@>10) 2=>A8;8 2 <; 0,03 % @>7G8=C ?5@>:A84C 2>4=N B0 4>40є<> 

0,1 <; 48AB8;ь>20=>W 2>48. 

' B@5BN EV<VG=C ?@>1V@:C (>?B8G=89 :>=B@>;ь) 2=>A8;8 2,1 <; 

48AB8;ь>20=>W 2>48. �AV ?@>18 V=:C1C20;8 ?@8 :V<=0B=V9 B5<?5@0BC@V 2?@>4>26 

10 E28;8=. #VA;O Fь>3> 2=>A8;8 2 :>6=C ?@>1V@:C 1 <; 4 % <>;V140BC 0<>=VN 

4;O 7C?8=:8 @50:FVW <V6 :0B0;07>N B0 ?5@>:A84>< 2>4=N. #VA;O Fь>3> 

?@>2>48;8 287=0G5==O >?B8G=>W 3CAB8=8 ?@>1 =0 A?5:B@>D>B><5B@V ?@8 

4>268=V E28;V 410 =<. 

�=0G5==O :0B0;07=>W 0:B82=>ABV @>7@0E>2C20;8 73V4=> D>@<C;8: 

 

Kt4
��Е 8BE?хB?





 (2.8) 
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45 � 3 :0B0;07=0 0:B82=VABь, �E>;  3 5:AB8=FVO E>;>AB>W ?@>18, �4>A;  3 5:AB8=FVO 

4>A;V4=>W ?@>18, 0 3 2<VAB 1V;:0 2 ?@>1V, <3, t 3 G0A V=:C10FVW, 10 E2., K 3 

:>5DVFVє=B <V;V<>;O@=>W 5:AB8=FVW ?5@>:A84C 2>4=N: 22,2  103 < -1  A<-1. 

 

�0B0;07=C 0:B82=VABь 28@060;8 2 <:<>;ь E2-1  <3 1V;:0-1. 

 

 

2.16. �87=0G5==O :>=F5=B@0FVW 1V;:0 
 

�>=F5=B@0FVN 1V;:0 C ?;07<V :@>2V 287=0G0;8 73V4=> <5B>4C �>C@V [196]. 

�0=89 <5B>4 ґ@C=BCєBьAO =0 ?5@51V3C 42>E EV<VG=8E @50:FV9: ?5@H0 @50:FVO 3 

270є<>4VO 0@><0B8G=8E 0<V=>:8A;>B 7 @5035=B>< (>;V=0, I> ?@872>48Bь 4> 

CB2>@5==O 7010@2;5=8E ?@>4C:BV2; 4@C30 @50:FVO 3 1VC@5B>20 @50:FVO =0 

?5?B84=V 72'O7:8 C ?5@28==V9 AB@C:BC@V 1V;:0. 

' EV<VG=C ?@>1V@:C (4>A;V4=0 ?@>10) 2=>A8;8 0,4 <; ?;07<8 :@>2V 

(?>?5@54=ь> @>72545=>W 2 20 @07V2) B0 2 <; @50:B82C %, O:89 3>BC20;8 ex 

tempore. $50:B82 % A:;0402AO 7 42>E @5035=BV2: 10 <; @50:B82C � (1 3 Na2CO3 + 

200 <3 NaOH =0 50 <; 48AB8;ь>20=>W 2>48) B0 0,2 <; @50:B82C � 

(250 <3 CuSO4 × 5H2O + 0,5 3 Na3C6H5O7  2 H2O =0 50 <; 48AB8;ь>20=>W 2>48). 

' EV<VG=C ?@>1V@:C (:>=B@>;ь=0 ?@>10) 2=>A8;8 0,4 <; 48AB8;ь>20=>W 2>48 B0 2 

<; @50:B82C %. �AV ?@>18 4>1@5 ?5@5<VHC20;8 B0 B5@<>AB0BC20;8 ?@8 :V<=0B=V9 

B5<?5@0BC@V 10 E28;8=. 

!0 =0ABC?=><C 5B0?V 4> :>6=>W ?@>18 2=>A8;8 0,2 <:; @50:B82C (>;V=0 

B0 7=>2C ?@>18 4>1@5 ?5@5<VHC20;8. #@>18 B5@<>AB0BC20;8 ?@8 :V<=0B=V9 

B5<?5@0BC@V 30 E2. #VA;O Fь>3> =0 A?5:B@>D>B><5B@V 28<V@N20;8 5:AB8=:FVN 

?@>1 ?@8 4>268=V E28;V 750 =<. 

�;O @>7@0EC=:C :>=F5=B@0FVW 1V;:0 C ?@>1V 28:>@8AB>2C20;8 ?>?5@54=ь> 

?>1C4>20=89 :0;V1@C20;ь=89 3@0DV:. �>=F5=B@0FVN 1V;:0  28@060;8  2 

<:3 × <;-1. 
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2.17. �V;ь:VA=0 ?>;V<5@07=0 ;0=FN3>20 @50:FVO 2 @50;ь=><C G0AV 

2.17.1. �84V;5==O 7030;ь=>W $!� 

 

�7 :;VB8= :@>2V ?@>2>48;8 284V;5==O $!� 73V4=> <5B>4C [63]. 

' <V:@>?@>1V@:C B8?C �??5=4>@D 2=>A8;8 0,2 <; FV;ь=>W :@>2V 

(>1>2’O7:>2> 7 0=B8:>03C;O=B><) B0 4>4020;8 1 <; @>7G8=C D, I> <VAB82 

=0ABC?=V :><?>=5=B8: 3C0=V48= V7>BV>FV0=0B, ³-<5@:0?B>5B0=>;, 

;0C@8;A0@:>78=0B =0B@VN. #@>18 4>1@5 ?5@5<VHCє<>. 

!0 =0ABC?=><C 5B0?V <V:@>?@>1V@:8 ?5@5=>A8<> =0 ;V4 B0 4> :>6=>W 

?@>18 2=>A8<> 0,1 <; 2   @>7G8=C 0F5B0BC =0B@VN. #@>18 4>1@5 ?5@5<VHC20;8. 

�> :>6=>W ?@>18 4>4020;8 ?> 1 <; D5=>;C B0 ?5@5<VHC20;8 AC<VH. #>BV< 4> 

?@>1 2=>A8;8 0,2 <; AC<VHV E;>@>D>@< : V7>0<V;>289 A?8@B C A?V22V4=>H5==V 

1:1. #@>18 4>1@5 ?5@5<VHC20;8. �0;V ?@>2>48;8 V=:C10FVN ?@>1 =0 ;ь>4C 

2?@>4>26 15 E28;8=. 

!0 =0ABC?=><C 5B0?V ?@>18 F5=B@8DC3C20;8 ?@8 4>F5=B@>2><C 

?@8A:>@5==V 10000 g 2?@>4>26 20 E28;8=. � =>2V <V:@>?@>1V@:8 4C65 >15@56=> 

2V418@0;8 =04>A04>2C @V48=C B0 2=>A8;8 1 <; V7>?@>?V;>2>3> A?8@BC. #@>18 

4>1@5 ?5@5<VHC20;8. #@>2>48;8 V=:C10FVN ?@>1 ?@8 B5<?5@0BC@V 320 °% 

2?@>4>26 1 3>48=8. 

!0 =0ABC?=><C 5B0?V ?@>2>48;8 F5=B@8DC3C20==O ?@>1 ?@8 

4>F5=B@>2><C ?@8A:>@5==V 10000 g 2?@>4>26 20 E28;8=. �0;V =04>A04>2C 

@V48=C 7;820;8, 0 >A04, I> 70;8H82AO, @>7G8=O;8 2 0,3 <; @>7G8=C D. #VA;O 

Fь>3> 2=>A8;8 2 AC<VH 0,3 <; V7>?@>?V;>2>3> A?8@BC. �=:C1C20;8 ?@>18 ?@8 

B5<?5@0BC@V 320 °% 2?@>4>26 1 3>48=8. #@>2>48;8 F5=B@8DC3C20==O ?@>1 ?@8 

4>F5=B@>2><C ?@8A:>@5==V 10000 g 2?@>4>26 20 E28;8=. !04>A04>2C @V48=C 

7;820;8. 

�> >A04C 2 <V:@>?@>1V@FV >15@56=> 2=>A8;8 2 <; 70 % 5B8;>2>3> 

A?8@BC. #@>18 4>1@5 ?5@5<VHC20;8. #@>2>48;8 F5=B@8DC3C20==O ?@>1 ?@8 

4>F5=B@>2><C ?@8A:>@5==V 10000 g 2?@>4>26 2 E28;8=8. 
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!0 =0ABC?=><C 5B0?V =04>A04>2C @V48=C 7;820;8. �> >A04C 2 

<V:@>?@>1V@FV >15@56=> 2=>A8;8 2 <; 96 % 5B8;>2>3> A?8@BC. #@>18 4>1@5 

?5@5<VHC20;8. #@>2>48;8 F5=B@8DC3C20==O ?@>1 ?@8 4>F5=B@>2><C 

?@8A:>@5==V 10000 g 2?@>4>26 2 E28;8=. !04>A04>2C @V48=C 7;820;8. 

 V:@>?@>1V@:8 B8?C �??5=4>@D 70;8H0;8 7 2V4:@8B8<8 :@8H5G:0<8 =0 

5 E28;8= 4;O ?V4ACHC20==O >B@8<0=8E >A04V2, I> <VABOBь $!�. #VA;O Fь>3> 

7030;ь=C $!�, I> <8 >B@8<0;8, @>7G8=O;8 2 0,1 <; 02B>:;02>20=>W >E>;>465=>W 

48AB8;ь>20=>W 2>48. �0;V 2=>A8<;8 C ?@>1C 0,25 <; 96 % 5B8;>2>3> A?8@BC B0 

?5@5<VHC20;8. "B@8<0=V ?@>18 7 284V;5=>N 7030;ь=>N $!� 715@V30;8 C 

<>@>78;ь=V9 :0<5@V ?@8 B5<?5@0BC@V 320 º%. 

 

 

2.17.2. "FV=:0 @V2=V2 5:A?@5AVW 35=V2 

 

!0<8 1C;> ?@>2545=> A8=B57 :�!� B0 :V;ь:VA=C ?>;V<5@07=C ;0=FN3>2C 

@50:FVN 2 @50;ь=><C G0AV (Real-time PCR, :#�$) 7 28:>@8AB0==O< :><5@FV9=>W 

B5AB-A8AB5<8 «Thermo Scientific Verso SYBR Green 1-Step qRT-PCR ROX Mix» 

(«Thermo Scientific», �8B20). ' @>1>BV 1C;> 28:>@8AB0=>: 0,4 <:<>;ь/; :>6=>3> 

?@09<5@0 B0 2 <:; 284V;5=>W $!�, I> AB0=>28;> 2 <:3. �;O ?@>2545==O 

287=0G5==O 5:A?@5AVW 35=V2 <8 28:>@8AB>2C20;8 =0ABC?=V C<>28 (@5:><5=40FVW 

2V4 DV@<8-28@>1=8:0): 

1. #@8 A8=B57V :�!� 3 28:>@8AB>2C20;8 B5<?5@0BC@C 50°% B0 B@820;VABь 

?@>F5AC 30 E28;8=. 

2. �=VFVNNG0 45=0BC@0FVO 3 28:>@8AB>2C20;8 B5<?5@0BC@C 95°% B0 

B@820;VABь ?@>F5AC 15 E28;8=. 

3. !0ABC?=V 40 F8:;V2: 45=0BC@0FVW �!� 28:>@8AB>2C20;8 B5<?5@0BC@C 

95°% B0 B@820;VABь ?@>F5AC 15 A5:C=4. 

4. �V1@84870FVO ?@09<5@V2 3 28:>@8AB>2C20;8 B5<?5@0BC@C 50º% B0 

B@820;VABь ?@>F5AC 35 A5:C=4. 
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5. �>1C4>20 ;0=FN30 3 28:>@8AB>2C20;8 B5<?5@0BC@C 72 °% B0 B@820;VABь 

?@>F5AC 30 A5:C=4. 

6. �;>=30FVO 0<?;VDV:0BV2 3 28:>@8AB>2C20;8 B5<?5@0BC@C 72 °% B0 

B@820;VABь ?@>F5AC 5 E28;8=. 

' @50:FVOE 1C;> 28:>@8AB0=> B0:V ?>A;V4>2=>ABV ?@09<5@V2: 

4;O COMP: ?@O<89 3 AAGTGGGCTACATCA-GGGTG B0 72>@>B=89 3 

GTGTCATTGCAGC-GGTAACG; 

4;O FOXO1: ?@O<89 3 GGCGGGCTGGAAGAATTCAAT B0 72>@>B=89 3 

CTCTTGCCACCCTCTGGATTGA; 

4;O LRP1: ?@O<89 3 TGGCACAGACCGGAAGATTG B0 72>@>B=89 3 

CGTTCCAAGCGGTAGACACT; 

4;O NFKB1: ?@O<89 3 TGGGAAGGCCTGAACAAATG B0 72>@>B=89 3 

TGAAGGTATGGGCCATCTGT; 

4;O NOS2: ?@O<89 3 GTGTTCCACCAGGAGATGTTG B0 72>@>B=89 3 

CTCCTGCCCACTGACTTCGTC; 

4;O OLR1: ?@O<89 3 GTGACTGCTTCACTCTCTCATT B0 72>@>B=89 3 

GGCACCACCATGGAGAGTAA; 

4;O PTGS2: ?@O<89 3 TGCTGTTCCAACCCATGTCA B0 72>@>B=89 3 

TGTCAGAAACTCAGGCGTAGT; 

4;O TGFB1: ?@O<89 3 TTGAGCCGTGGAGGGGAAATT B0 72>@>B=89 3 

AGGCCGGTTCATGCCATGAAT; 

4;O ACTB (35= ³-0:B8=C, I> 28:>@8AB>2CєBьAO 4;O =>@<0;V70FVW 

4>A;V465=ь <>;5:C;O@=>W 5:A?@5AVW G5@57 9>3> 28A>:C 715@565=VABь O: 

5=4>35==>3> 35=0 3>A?>40@N20==O. �8:>@8AB>2C20;8 O: 2=CB@VH=V9 :>=B@>;ь 

@50:FVW 7024O:8 :>=AB8BCB82=V9 5:A?@5AVW): ?@O<89 3 

CTTCCAGCTCCTCCCTGGAG B0 72>@>B=89 3 CCACAGGACTCCATGCCCAG. 

�;O >FV=:8 ?@5F87V9=>ABV @57C;ьB0BV2 Real-time PCR 1C;8 ?@>2545=V 

28?@>1>2C20==O 2 ?0@0;5;ь=8E 5:A?5@8<5=B0;ь=8E 4>A;V40E, 7 ?>2B>@5==O< 

qRT-PCR =0 27V@FOE $!� E2>@8E, 7 28:>@8AB0==O< 3 @07V2 :>6=>3> ?@09<5@C. 



72 

�0 C<>2 7025@H5==O F8:;V2 0<?;VDV:0FVW 1C;> ?@>2545=> 7G8BC20==O 

D;C>@5AF5=FVW V=B5@:0;NNG>3> 10@2=8:0 SYBR Green I. �8:>=C20;8 ?>1C4>2C 

:@828E ?;02;5==O 2A;V4 70 ?@>E>465==O< qRT-PCR, I>1 ?5@52V@8B8 CB2>@5==O 

48<5@V2 ?@09<5@V2 V 2AB0=>2;5==O A?5F8DVG=>ABV ?5@51V3 @50:FVW. 

#V4@0EC=>: @V2=O 5:A?@5AVW 35=V2 ?@>2>48;8 7 28:>@8AB0==O< 

?>@V2=O;ь=>3> CT <5B>4C «ΔΔCT Method» [189]. 

�87=0G5==O 5D5:B82=>ABV 0<?;VDV:0FW 28@0E>2C20;8 70 4>?><>3>N 

D>@<C;8: 

 

110
1




slope

хЕ  (2.9) 

 

45 Ex 3 5D5:B82=VABь 0<?;VDV:0FVW, slope (AE8;) 3 H284:VABь 7<V=N20==O 28E>4C 

?@8 7<V=V 2E>4C, I> 45<>=AB@Cє =0A:V;ь:8 5D5:B82=> 0<?;VDV:0B>@ ?V4A8;Nє 

2EV4=89 A83=0;. 

 

�8O2;5=>, I> 5D5:B82=VABь 0<?;VDV:0FVW 1C;0 >4=0:>2>N B0 4>@V2=N20;0 

83 % (slope = -3,8). !0<8 1C;> ?@>2545=> C=>@<>2C20==O 2V4=>A=>3> @V2=O 

5:A?@5AVW 4>A;V46C20=8E 35=V2 4> @V2=O 5:A?@5AVW ACTB. 

 

 

2.18. %B0B8AB8G=0 >1@>1:0 @57C;ьB0BV2 4>A;V465==O 

 

�;O 0=0;V7C B0 V=B5@?@5B0FVW >B@8<0=8E =0<8 40=8E C E>4V ?@>2545=8E 

5:A?5@8<5=BV2 1C;> ?@>2545=> AB0B8cB8G=C >1@>1:C >45@60=8E @57C;ьB0BV2. 

�C;> 28:>@8AB0=> <5B>48 20@V0FV9=>W AB0B8AB8:8 B0 70AB>A>20=> :><?’NB5@=V 

?@>3@0<8, B0:V O: "rVgVnL0b "rVgVn Pr> 9.1 B0 «GraphPad Prism 8.4.3» («GraphPad 

Software Inc.», %,�). 
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"45@60=V @57C;ьB0B8 1C;8 ?@>B5AB>20=V =0 =>@<0;ь=89 @>7?>4V; 70 

4>?><>3>N B5ABC ,0?V@>-�V;:0. �C;> 2AB0=>2;5=>, I> CAV 3@C?8 4>=>@V2 

?V4?>@O4:>2CNBьAO 70:>=C =>@<0;ь=>3> @>7?>4V;C, B><C 2V4<V==>ABV <V6 

281V@:0<8 >1@0E>2C20;8 V7 70AB>AC20==O< one-way ANOVA (>4=>D0:B>@=>3> 

48A?5@AV9=>3> 0=0;V7C) V7 ?>AB-B5AB>< &C:5O. "B@8<0=V 40=V ?@54AB02;5=> O: 

A5@54=є 0@8D<5B8G=5 ± AB0=40@B=5 2V4E8;5==O (SD). $57C;ьB0B8 22060;8 

AB0B8AB8G=> 7=0GCI8<8  ?@8 p f 0,05. 
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$"���� 3 

$��'�Ь&�&� �"%�����!Ь &� �) "��"�"$�!!/ 

 

 

3.1. "FV=:0 ABC?5=N 70?0;5==O C :@>2V ?0FVє=BV2 7 >AB5>0@B@8B><, 
O:V ?5@5E2>@V;8 SARS-C>V2-V=D5:FVєN 

 

!09206;82VH>N 703@>7>N 4;O 74>@>2’O ;N4AB20 =0H>W ?;0=5B8 C 2019 

@>FV AB0;0 =>20 :>@>=02V@CA=0 E2>@>10 [187]. %5@54 ;N459, I> 70@078;8AO 

SARS-CoV-2, =091V;ьH C@07;82C 3@C?C A:;040NBь ?0FVє=B8, O:V 265 <0NBь @V7=V 

E@>=VG=V 70E2>@N20==O. %5@54 B0:8E ?0B>;>3V9, @>7?>2AN465=8<8 є E2>@>18 

>?>@=>-@CE>2>W A8AB5<8, 7>:@5<0 >AB5>0@B@8B8, =0 O:V E2>@Vє 25;8:0 G0AB8=0 

=0A5;5==O. �3V4=> A2VB>28E AB0B8AB8G=8E 40=8E, O:V ?@54AB02;Oє �""�, 1V;O 

7080 % ;N459 AB0@H5 65 @>:V2 <0NBь AC3;>18 7 @5=B35=>;>3VG=8<8 >7=0:0<8 

>AB5>0@B@8BC. *O E2>@>10 C 5560 % B0:8E ?0FVє=BV2 E0@0:B5@87CєBьAO 

:;V=VG=>N A8<?B><0B8:>N [34, 41]. �@V< DV7V>;>3VG=>3> ?@>F5AC AB0@V==O, 

@>728B>: >AB5>0@B@8BV2 ?@>2>:CNBь <5B01>;VG=V ?>@CH5==O (<5B01>;VG=89 

A8=4@><, >68@V==O, V=AC;V=>@578AB5=B=VABь), V=D5:FV9=V 70E2>@N20==O B0 @V7=V 

B@02<8 >?>@=>-@CE>2>3> 0?0@0BC [152, 218]. 

' =0H G0A B@835@><, I> <>65 A?@>2>:C20B8 ?>@CH5==O @>1>B8 >?>@=>-

@CE>2>3> 0?0@0BC 01> ?>3V@H5==O AB0=C ?0FVє=BV2 7 >AB5>0@B@8B><, 28O28;0AO 

:>@>=02V@CA=0 E2>@>10, 28:;8:0=0 2V@CA>< SARS-CoV-2 [94, 176, 233, 275]. ' 

@57C;ьB0BV ?5@51V3 >AB5>0@B@8BC C B0:8E ?0FVє=BV2 <>65 AB0B8 1V;ьH A5@9>7=8< 

B0 206:8<, I> <>65 A?@8G8=8B8 @>728B>: CA:;04=5=ь. 

"AB5>0@B@8B =0;568Bь 4> E2>@>1 AC3;>1V2, I> <0є E@>=VG=89 ?5@51V3 B0 

AC?@>2>46CєBьAO ?>ABC?>28<8 4535=5@0B82=8<8 7<V=0<8 B0 70?0;ь=8<8 

?@>F5A0<8 2 AB@C:BC@0E AC3;>1C. �;V=VG=> B0:V ?0FVє=B8 AB@0640NBь =0 B0:V 

A8<?B><8, O: 1>;ь>2V 2V4GCBBO, =01@O: B0 >1<565==O @CE;82>ABV AC3;>1C, 0 

B0:>6 @>728B>: 70?0;ь=8E O28I 2 >@30=V7<V 2 FV;><C, I> ?>3V@HCє 7030;ь=89 

AB0=. !091V;ьH A5@9>7=8<8 =0A;V4:0<8 ?@>3@5AC20==O >AB5>0@B@8BC є 
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?>ABC?>20 2B@0B0 @CE;82>ABV AC3;>1C, I> ?@872>48Bь 4> @>728B:C V=20;V4=>ABV, 

45?@5A82=8E AB0=V2 C B0:8E ?0FVє=BV2 B0 WE A>FV0;ь=>W V7>;OFVW [331]. 

�0?0;5==O є 206;82>N G0AB8=>N :><?;5:A=>W ?0B>DV7V>;>3VW 

>AB5>0@B@8BV2. �0?0;ь=V ?@>F5A8 ?@8 >AB5>0@B@8BV E0@0:B5@87CNBьAO A:;04=>N 

270є<>4VєN <V6 @V7=8<8 B:0=8=0<8 B0 <V6<>;5:C;O@=8<8 H;OE0<8 2Aь>3> 

>@30=V7<C. 'AV B:0=8=8 AC3;>10 <>6CBь 28@>1;OB8 ?@>70?0;ь=V <54V0B>@8, 

A?@8ONG8 B0:8< G8=>< ?>H8@5==N 70?0;5==O =87ь:>3> ABC?5=O, ?>2’O70=>3> 7 

>AB5>0@B@8B><. &0:, 7C<>2;NNBь @>728B>: 70?0;5==O F8B>:V=8, E5<>:V=8 B0 

V=HV <54V0B>@8 70?0;ь=>W 2V4?>2V4V, I> A8=B57CNBьAO A8=>2Vє< B0 :;VB8=0<8 

E>=4@>F8B0<8. #@8 >AB5>0@B@8BV E>=4@>F8B8, 0 B0:>6 :;VB8=8 2 A8=>2V0;ь=V9 

>1>;>=FV B0 V=H8E AC3;>1>28E B:0=8=0E AB0NBь 0:B82>20=8<8 G5@57 4VN 

0=><0;ь=8E 2?;82V2 =02:>;8H=ь>3> A5@54>28I0, C B><C G8A;V 28A>:>3> 

<5E0=VG=>3> AB@5AC, 70?0;ь=8E F8B>:V=V2 01> 7<V=5=>W :V;ь:>ABV 01> >@30=V70FVW 

<0B@8:A=8E 1V;:V2, 2:;NG0NG8 ?@>4C:B8 453@040FVW. �:B820FVO V=4C:>20=8E 

AB@5A>< V 70?0;5==O< A83=0;ь=8E, B@0=A:@8?FV9=8E V ?>ABB@0=A:@8?FV9=8E 

?>4V9 <>65 A?@8G8=8B8 D5=>B8?VG=89 7AC2, 0?>?B>7 V 0=><0;ь=C 5:A?@5AVN 

?>2’O70=8E V7 70?0;5==O< 35=V2, 2:;NG0NG8 :0B01>;VG=V 35=8, I> A?@8G8=Nє 

@C9=C20==O AB@C:BC@8 B:0=8= AC3;>1C [186, 268]. &><C 4>A;V465==O ?>:07=8:V2 

70?0;5==O є 206;82>N A:;04>2>N 4;O >FV=:8 V=B5=A82=>ABV ?5@51V3C 

>AB5>0@B@8BC. 

 

 

3.1.1. �>=F5=B@0FVO %-@50:B82=>3> 1V;:0 C ?;07<V :@>2V 
 

%$� є ?@>B>B8?>< A8@>20B:>2>3> 1V;:0 3>AB@>W D078, O:89 H284:> 

?V428ICєBьAO C 2V4?>2V4ь =0 70?0;5==O. %$� є V=D>@<0B82=8< ?0@0<5B@>< 

V=B5=A82=>ABV 70?0;ь=8E ?@>F5AV2, O:89 72’O7CєBьAO 7 ;V?V4>< 

D>AD0B848;E>;V=>< V A?>@V4=5=8<8 <>;5:C;0<8 <V:@>>@30=V7<V2 B0 2V4V3@0є 

206;82C @>;ь C 70E8ABV >@30=V7<C. $V25=ь %$� C :@>2V 7@>AB0є C 2V4?>2V4ь =0 

V=D5:FVN, 2:;NG0NG8 H;OE :><?;5<5=BC, 0?>?B>7, D03>F8B>7, 282V;ь=5==O 
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<>=>>:A84C 07>BC B0 ?@>4C:C20==O F8B>:V=V2, 7>:@5<0 B0:8E O: V=B5@;59:V=-1, 

V=B5@;59:V=-6 B0 D0:B>@0 =5:@>7C ?CE;8=8-α [230, 260]. 

�V4><>, I> %$� A8=B57CєBьAO 3>;>2=8< G8=>< C :;VB8=0E ?5GV=:8, 0;5 

?@8 Fь><C <>65 ?@>4C:C20B8Aь V :;VB8=0<8 3;045=ь:8E <’O7V2, <0:@>D030<8, 

;V<D>F8B0<8, 5=4>B5;V0;ь=8<8 B0 68@>28<8 :;VB8=0<8. �V= CB2>@NєBьAO C 

283;O4V =0B82=>3> %$�, ?@54AB02;5=>3>  3><>?5=B0<5@=8< 1V;>:><, 740B=8< 

=5>1>@>B=> 48A>FVN20B8 2 70?0;ь=8E B0 V=DV:>20=8E 4V;O=:0E =0 ?’OBь >:@5<8E 

<>=><5@V2. &>4V %$� ?5@5B2>@NєBьAO =0 B0: 720=89 <>=><5@=89 %$� (<%$�) 

[293]. 

�VB5@0BC@=89 0=0;V7 ?>:07Cє 740B=VABь <%$� 28:>=C20B8 ?>BC6=C 

?@>70?0;ь=C 4VN =0 :;VB8=8 5=4>B5;VN B0 9>3> ?>?5@54=8:8, ;59:>F8B8 B0 

B@><1>F8B8, B0 V=B5=A8DV:C20B8 70?0;ь=C 2V4?>2V4ь [337]. ' 1030Bь>E 

4>A;V465==OE 1C;> ?>:070=> @>;ь %$� O: <0@:5@0 3>AB@>3> 70?0;5==O, 0;5 

B0:>6 є 40=V, O:V 0A>FVNNBь F59 ?>:07=8: 7 @>728B:>< E@>=VG=>3> 70?0;ь=>3> 

?@>F5AC [129, 153, 162, 273]. "B65, :>=F5=B@0FVO %$� C :@>2V є =0A;V4:>< 

48=0<VG=>3> B0 157?5@5@2=>3> 70?0;ь=>3> ?@>F5AC, B><C 287=0G5==O 40=>3> 

?>:07=8:0 є 206;828< <0@:5@>< 70?0;5==O 2 >@30=V7<V. 

!0<8 1C;> ?@>2545=> 287=0G5==O :>=F5=B@0FVW %$� C ?;07<V :@>2V 

?0FVє=BV2 CAVE 5:A?5@8<5=B0;ь=8E 3@C?. #>:070=>, I> C 3@C?V ?0FVє=BV2, I> 

<0;8 4V03=>7 >AB5>0@B@8BC :>;V==8E AC3;>1V2 ��-��� ABC?5=N, :>=F5=B@0FVO %$� 

71V;ьHC20;0Aь 2 2 @078 ?>@V2=O=> 7 3@C?>N C<>2=> 74>@>28E ;N459 (@8A. 3.1). 

�8O2;5=>, I> C ?0FVє=BV2 3@C?8 7 4V03=>7>< >AB5>0@B@8B, O:V ?5@5E2>@V;8 

COVID-19, :>=F5=B@0FVO %$� C ?;07<V :@>2V 7@>AB0;0 2 3,4 @070 2V4=>A=> 

:>=B@>;ь=>W 3@C?8, B0 2 1,7 @070 ?>@V2=O=> 3@C?8 7 3@C?>N E2>@8E =0 

>AB5>0@B@8B (@8A. 3.1). 

�AB0=>2;5=5 7@>AB0==O @V2=O %-@50:B82=>3> 1V;:0 C ?;07<V :@>2V 

?0FVє=BV2, I> <0;8 E@>=VG=5 70E2>@N20==O >AB5>0@B@8B, є A2V4G5==O< @>728B:C 

70?0;ь=8E ?@>F5AV2 2 >@30=V7<V E2>@8E ?@8 40=V9 ?0B>;>3VW. �VB5@0BC@=V 40=V 

A2V4G0Bь ?@> CG0ABь %$� C ?0B>DV7V>;>3VG=8E ?@>F5A0E D>@<C20==O 

>AB5>0@B@8BC C ;N48=8 [129]. 
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$8A. 3.1. �>=F5=B@0FVO %-@50:B82=>3> 1V;:0 C ?;07<V :@>2V 4>A;V4=8E 

3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�>:@5<0, ?>:070=>, I> C ?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B C :@>2V 

2V47=0G0;8Aь 1V;ьH 28A>:V :>=F5=B@0FVW %$� C ?>@V2=O==V 7V 74>@>28<8 ;N4ь<8; 

:@V< B>3>, F59 ?0@0<5B@ :>@5;N202 7V ABC?5=5< 206:>ABV 70E2>@N20==O: 

:;V=VG=8<8 A8<?B><0<8 B0 ABC?5=5< C@065==O AC3;>1C =0 @5=B35=V2Aь:8E 

7=V<:0E [273]. #@>2545=V Kerkhof B0 A?V202B>@0<8 ?>?C;OFV9=V 4>A;V465==O 

[162] 4>72>;8;8 70A2V4G8B8 40=V 28A=>2:8. &0:>6 4>A;V4=8:8 28AC=C;8 

?@8?CI5==O, I> @V2=V %$� <>6=0 28:>@8AB>2C20B8 O: ?@>3=>AB8G=89 <0@:5@ 

=0 @0==VE AB04VOE D>@<C20==O >AB5>0@B@8BC, O:89 4>?><>65 287=0G0B8 ABC?V=ь 

206:>ABV ?5@51V3C E2>@>18. �=HV 2G5=V ?>:070;8 C ?@>2545=><C <5B00=0;V7V, I> 

@V2=V ?>:07=8:0 %$� <0NBь ?@O<C 70;56=VABь V7 @>728B:>< 1>;ь>2>3> A8=4@><C 

B0 7=865==O< DV78G=>W 0:B82=>ABV E2>@8E, 0;5 =5 7 @5=B35=>3@0<>N AC3;>1V2 

[153]. "B65, C ?0FVє=BV2, O:V <0;8 ?@>3@5ACNG89 >AB5>0@B@8B, A0<5 A8AB5<=V 

@V2=V %$� 2V4>1@060NBь =0A:V;ь:8 V=B5=A82=> @>72820єBьAO <VAF525 70?0;5==O 

AC3;>1V2. %0<5 :>=F5=B@0FVO %$� C :@>2V 287=0G0;0 FV 7<V=8 2 AC3;>1V, I> 

?5@54C20;> @5=B35=>;>3VG=>-2AB0=>2;5=><C  ?@>3@5AC20==N >AB5>0@B@8BC. 
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�8O2;5=5 =0<8 1V;ьH V=B5=A82=5 7@>AB0==O :>=F5=B@0FVW %$� C ?;07<V 

:@>2V ?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, I> >4C60;8 2V4 COVID-19, 2V4=>A=> 

3@C?8 >AV1, E2>@8E =0 >AB5>0@B@8B, є A2V4G5==O< A8;ь=VH>3> B0 V=B5=A82=VH>3> 

70?0;5==O 2 >@30=V7<V 70 C<>2 4VW V=D5:FV9=>3> 035=B0 SARS-CoV-2. 

 

 

3.1.2. �>=F5=B@0FVO <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8 C ?;07<V 
:@>2V 

 

�0 C<>2 AF5=0@VN ?>@CH5==O ?5@51V3C <5B01>;V7<C 2 >@30=V7<V 206;828< 

1V>EV<VG=8< ?0@0<5B@><, O:89 ?>2'O70=89 7 ?@>3@5AVєN 70?0;ь=8E ?@>F5AV2, є 

@>728B>: 5=4>35==>W V=B>:A8:0FVW. #>:07=8:>< V=B5=A82=>ABV B0:8E ?>@CH5=ь 

28ABC?0NBь <>;5:C;8 A5@54=ь>W <>;5:C;O@=>W <0A8 (2V4 500 4> 5000 40;ьB>=), 

I> =0;560Bь 4> ?@><V6=8E B0 :V=F528E ?@>4C:BV2 <5B01>;V7<C, O:V <>6CBь 1CB8 

B>:A8G=8<8 4;O >@30=V7<C. �0 WE @V2=5< C 1V>;>3VG=8E @V48=0E B0 :;VB8=0E 

>@30=V7<C <>6=0 >FV=N20B8 V=B5=A82=VABь B0:8E @>7;04V2.  >;5:C;8 A5@54=ь>W 

<>;5:C;O@=>W <0A8 A:;040NBьAO 7V A?5:B@C 35B5@>35==8E EV<VG=8E <>;5:C;. 

%5@54 =8E <>6CBь 1CB8 28O2;5=V B0:V @5G>28=8, O: ?5?B848, 0<V=>FC:@8, 

=C:;5>?5?B848, 5=4>@DV=8, ?>;V0<V=8, 1030B>0B><=V A?8@B8, 3;V:>?5?B848, @O4 

@53C;OB>@V2 3C<>@0;ь=>W A8AB5<8 (V=AC;V=, 3;N:03>=, 207>?@5A8=, >:A8B>F8=, 

04@5=>:>@B8:>B@>?=89 3>@<>=, 0=3V>B5=78=, :0;ьF8B>=V=, ;V?>DCAF8=, >:8A=5=V 

D>@<8 ;V?>?@>B5W=V2, 0 B0:>6 ?52=V 2VB0<V=8, >;V3>A0E0@848, =C:;5>B848, 

?>EV4=V 3;N:C@>=>28E :8A;>B B0 V=HV <>;5:C;8. �V;ьH0 G0AB8=0 <>;5:C; 

A5@54=ь>W <>;5:C;O@=>W <0A8 (j80 %) =0;560Bь 4> ?@>4C:BV2 ?>@CH5=>3> 

>1<V=C 1V;:V2 B0 45AB@C:B82=8E ?@>F5AV2, I> 2V41C20NBьAO 2 B:0=8=0E. &0:V 

@5G>28=8 <0NBь =530B82=C 4VN =0 <5B01>;VG=V ?@>F5A8 2 >@30=V7<V ;N48=8. 

&0:, 2V4><>, I> 1V;ьH0 G0AB8=0 B0:8E <>;5:C; E0@0B:5@87CєBьAO 

=59@>B>:A8G=>N 0:B82=VABN, <0є 30;ь<V2=89 5D5:B =0 ?@>F5A8 0=01>;V7<C, 

V=3V1Cє 0:B82=VABь =87:8 D5@<5=BV2, 1;>:Cє 4VN @V7=8E @5F5?B>@V2, <>65 

@>7'є4=C20B8 ?@>F5A8 >:8A=5==O V D>AD>@8;N20==O, 7<V=N20B8 <5<1@0==89 
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B@0=A?>@B V>=V2, 5@8B@>?>57, D03>F8B>7, <V:@>F8@:C;OFVN, ;V<D>4V=0<V:C, 0 

B0:>6 A?@8G8=N20B8 2B>@8==C V<C=>45?@5AVN [282]. "B65, 5=4>B>:A8G=V 

A?>;C:8, I> CB2>@NNBьAO 2 >@30=V7<V, E0@0:B5@87CNNBьAO 28A>:>N 

1V>;>3VG=>N 0:B82=VABN, 740B=VABN 28:;8:0B8 ?0B>;>3VG=V 7AC28 2AVE 

DC=:FV>=0;ь=8E A8AB5< 2 >@30=V7<V, I> 2 FV;><C 1C45 CA:;04=N20B8 ?5@51V3 

>A=>2=>W E2>@>18. &0:8< G8=><, :>=F5=B@0FVN <>;5:C; A5@54=ь>W <>;5:C;O@=>W 

<0A8 C :@>2V <>6=0 28:>@8AB>2C20B8 O: <0@:5@ V=B5=A82=>ABV V=B>:A8:0FVW 

@V7=>3> ?>E>465==O, O:89 4>?><>65 :@0I5 >FV=8B8 BO6:VABь ?5@51V3C ?52=>3> 

?0B>;>3VG=>3> ?@>F5AC. 

#@>2545=V =0<8 =0C:>2V 4>A;V465==O, 4>?><>3;8 2AB0=>28B8, I> C 

?0FVє=BV2 E2>@8E =0 >AB5>0@B@8B :>;V==8E AC3;>1V2, C ?;07<V :@>2V :>=F5=B@0FVO 

<>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8 71V;ьHC20;0Aь C 1,3 @070 2V4=>A=> 

2V4?>2V4=8E 7=0G5=ь ?>:07=8:V2 3@C?8 C<>2=> 74>@>28E ;N459 (@8A. 3.2). !0<8 

1C;> ?>:070=> 7@>AB0==O 40=>3> ?0@0<5B@0 2 1,5 @070 C ?;07<V :@>2V ?0FVє=BV2 7 

>AB5>0@B@8B><, I> ?5@5=5A;8 :>@>=02V@CA=C E2>@>1C ?>@V2=O=> 7V 74>@>28<8 

?0FVє=B0<8 B0 71V;ьH5==O 2 1,2 @070 2V4=>A=> 3@C?8 ?0FVє=BV2 7 >AB5>0@B@8B>< 

(@8A. 3.2). 

"B@8<0=V 5:A?5@8<5=B0;ь=V 40=V ?> :>=F5=B@0FVW 2 :@>2V <>;5:C; 

A5@54=ь>W <>;5:C;O@=>W <0A8 A2V4G0Bь ?@> @>728B>: A8=4@><C 5=4>35==>W 

V=B>:A8:0FVW C E2>@8E =0 >AB5>0@B@8B. !04<V@=0 :V;ь:VABь CB2>@5=8E <>;5:C; 

A5@54=ь>W <>;5:C;O@=>W <0A8 <0є B>:A8G=89 2?;82 =0 AB0= >@30=V7<C B0 <>65 

A;C3C20B8 ?>:07=8:>< 4;O 287=0G5==O V=B5=A82=>ABV 70?0;5==O. �AB0=>2;5=5 

1V;ьH V=B5=A82=5 =0:>?8G5==O A?>;C: A5@54=ь>W <>;5:C;O@=>W <0A8 C ?;07<V 

:@>2V ?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, O:V ?5@5E2>@V;8 COVID-19, A2V4G8Bь 

?@> 1V;ьH 3;81>:89 <5B01>;VG=89 48A10;0=A <V6 ?@>F5A0<8 A8=B57C B0 

282545==O< 7 >@30=V7<C ?@>4C:BV2 DV7V>;>3VG=>3> >1<V=C (?5?B848, 0<V=>FC:@8, 

3>@<>=8, =C:;5>B848 B>I>), 0 B0:>6 A?>;C: ?>@CH5=>3> <5B01>;V7<C 

(D@03<5=B8 :>;035=C, B>:A8G=V �(�, ?@>4C:B8 >:8A=5==O 1V;:>28E B0 ;V?V4=8E 

<>;5:C;, ?@>4C:B8 453@040FVW DV1@8=>35=C B>I>). 

 



80 

 

$8A. 3.2. �>=F5=B@0FVO <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8 B0 C ?;07<V 

:@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0A;V4:>< =0:>?8G5==O =04<V@=8E :>=F5=B@0FV9 <>;5:C; A5@54=ь>W 

<>;5:C;O@=>W <0A8 <>65 ?@8725AB8 4> A5@9>7=8E ?>@CH5=ь :;VB8==>3> 

<5B01>;V7<C B0 ?>@CH5==O 3><5>AB07C 2 FV;><C 2 >@30=V7<V. �=0G=>N <V@>N F5 

?><VB=> ?@>O2;OєBьAO ?@8 70?0;ь=8E ?@>F5A0E @V7=>W ;>:0;V70FVW, I> A?@8G8=Nє 

D>@<C20==O 5=4>B>:A8:>7C B0 7=0G=V ?>@CH5==O <5B01>;V7<C 2 >@30=V7<V [329]. 

 

 

3.1.3. �>=F5=B@0FVO F8B>:V=V2 C ?;07<V :@>2V 
 

#@>70?0;ь=V F8B>:V=8, 2:;NG0NG8 ��-1³, ��-6, ��-8 V D0:B>@ =5:@>7C 

?CE;8=8 0;ьD0 ((!#-α), 2V4V3@0NBь 206;825 7=0G5==O C D>@<C20==V B0 

?@>3@5AC20==V >AB5>0@B@8BV2. �>=8 V=4C:CNBь :0A:04 70?0;ь=8E V :0B01>;VG=8E 

?>4V9, 2:;NG0NG8 5:A?@5AVN MM#, 70;CG5=8E O: C @>728B>: 70?0;ь=>W 

2V4?>2V4V, B0: V C 453@040FVN E@OI0. #@>F5A8, I> 2V41C20NBьAO 2A5@548=V 

AC3;>10, 2:;NG0NBь =5 BV;ь:8 :0B01>;VG=V 5D5:B8, 0;5 9 ?@>B870?0;ь=V 

0=01>;VG=V ?>4VW, O:V B0:>6 ?>ABV9=> 2V41C20NBьAO 2 AC3;>1V. #@>B870?0;ь=V 
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F8B>:V=8 (��-4 B0 ��-10) <>6CBь <>4C;N20B8 70?0;ь=C 2V4?>2V4ь B0 70E8I0B8 

B:0=8=8 AC3;>10. %CG0A=V =0C:>2V 4>A;V465==O A?@O<>20=V =0 28O2;5==O 

B@835@V2 V @>7C<V==O <5E0=V7<V2 @53C;OFVW 70?0;5==O ?V4 G0A 28=8:=5==O B0 

?@>3@5AC20==O >AB5>0@B@8BC [332]. 

' 206:8E 28?04:0E COVID-19 SARS-CoV-2 <>65 =04<V@=> 

AB8<C;N20B8 V<C==C 2V4?>2V4ь, I> ?@872>48Bь 4> A8=4@><C 282V;ь=5==O 

F8B>:V=V2 (cytokine release syndrome), F8B>:V=>2>3> HB>@<C B0 &-:;VB8==>W 

;V<D>?5=VW. %8AB5<=5 70?0;5==O B0 =04<V@=0 AB8<C;OFVO V<C==>W 2V4?>2V4V 

<>6CBь A?@8G8=8B8 C ?0FVє=BV2 V7 COVID-19 7<V=8, ?>4V1=V 4> >AB5>0@B@8BC, 70 

2V4ACB=>ABV B0:>W ?0B>;>3VW [176]. � =0C:>2>-<548G=V9 ;VB5@0BC@V >?8ACNBьAO 

28?04:8 @>728B:C B@820;>3> :>2V4=>3> A8=4@><C, 01> ?>AB-COVID-A8=4@><C, 

?@8 O:><C :;V=VG=V A8<?B><8 C ?0FVє=BV2 715@V30NBьAO ?>=04 12 B86=V2, V 

2V4ACB=V V=H8 ?@8G8=8 4;O WE ?>OA=5==O [175]. #0B>DV7V>;>3VO ?>AB:>2V4=>3> 

A8=4@><C B0 2V440;5=V =0A;V4:8 V=D5:FVW, A?@8G8=5=>W SARS-CoV-2, 4;O 

74>@>2’O 70;8H0NBьAO =52V4><8<8. �>:078 A2V4G0Bь ?@> B5, I> B@820;V 70?0;ь=V 

?@>F5A8 28:>=CNBь :;NG>25 7=0G5==O C ?0B>DV7V>;>3VW 1030Bь>E ?@>O2V2 

?>AB:>2V4=>3> A8=4@><C [202]. �V@CA=0 V=D5:FVO <>65 A?@8G8=8B8 C@065==O 

>?>@=>-@CE>2>3> 0?0@0BC, I> A?@8OB8<5 D>@<C20==N =59@>?0BV9, <V>?0BV9, 

0@B@0;3V9, <V0;3V9, G0AB>B0 O:8E C ?5@V>4 ?VA;O COVID (?@>BO3>< ?5@H>3> @>:C 

?VA;O V=DV:C20==O) AB0=>28Bь C A5@54=ь><C 16 %, 0 B0:>6 <>65 A?@8G8=8B8 

?>B5=FV9=5 ?>H:>465==O :VAB>: V AC3;>1V2 [286]. �A=Cє 4C<:0, I> ?@>2V4=8< 

<5E0=V7<>< C D>@<C20==V 1>;ь>28E A8<?B><V2 :VAB:>2>-<’O7>2>W A8AB5<8 2 

C<>20E ?>AB:>2V4=>3> A8=4@><C є B0: 720=5 «B;VNG5» 70?0;5==O, O:5 

@>72820єBьAO 2=0A;V4>: <>6;82>W B@820;>W ?5@A8AB5=FVW 2V@CAC SARS-CoV-2 2 

>@30=V7<V, ;V<D>?5=VO, 0 B0:>6 ?V428I5==O @V2=O %$� B0 ��-6. 

%;V4 707=0G8B8, I> I�-6 ?@54AB02;Oє A>1>N >48= V7 206;828E <54V0B>@V2 

70?0;5==O ?@8 COVID-19, >A:V;ь:8 9>3> @V2=V :>@5;NNBь V7 2V@CA=8< 

=020=B065==O< SARS-CoV-2 [332]. �>A;V465==O <5E0=V7<V2 ?>@CH5==O 

F8B>:V=>2>W @53C;OFVW 70?0;5==O C E2>@8E =0 >AB5>0@B@8B ?@8 V=D5:FVW SARS-

CoV-2, >A>1;82> C 2V440;5=8E =0A;V4:0E, A?@8OB8<5 1V;ьH GVB:><C @>7C<V==N 
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?0B>35=5B8G=>3> 72’O7:C <V6 ?0B>;>3VO<8 A:5;5B=>-<’O752>W A8AB5<8 B0 

:>@>=02V@CA=>N E2>@>1>N. *5, C A2>N G5@3C, 40ABь 7<>3C 287=0G8B8 =>2V 

5D5:B82=V B5@0?52B8G=V AB@0B53VW 4;O ?>?5@5465==O @>728B:C A5@9>7=8E 

CA:;04=5=ь 28I52:070=8E ?0B>;>3VG=8E AB0=V2. 

"B65, =0ABC?=8< 5B0?>< =0H8E 4>A;V465=ь AB0;> ?@>0=0;V7C20B8 @V2=V 

?@>70?0;ь=8E: ��-1³, ��-6, ��-8, ��-12³, (!#-α B0 V=B5@D5@>=-30<<0 (�(-´) B0 

?@>B870?0;ь=8E F8B>:V=V2: ��-4 B0 ��-10 C ?;07<V :@>2V >AV1 7 >AB5>0@B@8B>< 

?VA;O SARS-CoV-2 V=D5:FVW B0 ?>@V2=OB8 WE V7 B0:8<8 C 74>@>28E ;N459. 

#>:070=>, I> C ?;07<V :@>2V ?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B @V25=ь 

?>BC6=>3> 70?0;ь=>3> F8B>:V=C ��-1³ 1C2 71V;ьH5=89 2 1,2 @070 2V4=>A=> 

?>:07=8:0 :>=B@>;ь=>W 3@C?8 (@8A. 3.3). �AB0=>2;5=>, I> C ?0FVє=BV2 3@C?8 7 

4V03=>7>< >AB5>0@B@8B, O:V ?5@5E2>@V;8 COVID-19, C ?;07<V :@>2V 2<VAB IL-1³ 

71V;ьHC202AO 2 1,3 @070 2V4=>A=> 3@C?8 7 >A>10<8, I> 1C;8 C<>2=> 74>@>2V B0 

71V;ьHC20;0Aь 2 1,2 @070 C ?>@V2=O==V 7 ?>:07=8:>< 3@C?8 >AV1 7 4V03=>7>< 

>AB5>0@B@8B (@8A. 3.3). 

 

 

$8A. 3.3. $V25=ь ��-1³ C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 
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"FV=N20==O @V2=V2 ��-6 C ?;07<V :@>2V >AV1 7 >AB5>0@B@8B>< ?>:070;>, 

I> 7=0G5==O 40=>3> ?>:07=8:0 70;8H0;>AO 2 <560E 7=0G5=ь :>=B@>;N. #>4V1=V 

40=V 1C;> >B@8<0=> V 2 3@C?V ?0FVє=BV2 7 >AB5>0@B@8B><, O:V ?5@5E2>@V;8 

:>@>=02V@CA=>N V=D5:FVєN: =5 28O2;5=> AB0B8AB8G=8E 2V4<V==>AB59 2V4 

?>:07=8:V2 3@C?8 >AV1, I> 1C;8 C<>2=> 74>@>2V (@8A. 3.4). 

 

 

$8A. 3.4. $V25=ь ��-6 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

 

#>:070=>, I> C 3@C?V >AV1 7 4V03=>7>< >AB5>0@B@8B :>;V==8E AC3;>1V2, C 

?;07<V :@>2V :>=F5=B@0FVO ?@>70?0;ь=>3> F8B>:V=C 3 I�-8 7=86C202AO 2 1,6 @070 

2V4=>A=> ?>:07=8:V2 3@C?8 ;N459, I> A:;040;8 :>=B@>;ь (@8A. 3.5). 

!0<8 1C;> 2AB0=>2;5=> ?>4V1=V 7<V=8 40=>3> ?>:07=8:0 C ?;07<V :@>2V 

3@C?8 >AV1 7 4V03=>7>< >AB5>0@B@8B, O:V ?5@5=5A;8 COVID-19, ?>@V2=O=> 7 

C<>2=> 74>@>28<8 ;N4ь<8 (@8A. 3.5). 
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$8A. 3.5. $V25=ь ��-8 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0HV ?>40;ьHV 4>A;V465==O ?>:070;8, I> C 3@C?V ?0FVє=BV2, I> <0;8 

4V03=>7 >AB5>0@B@8BC :>;V==8E AC3;>1V2 ��-��� ABC?5=N, @V25=ь ��-12³ 

7=86C202AO 2 1,2 @070 ?>@V2=O=> 7 3@C?>N >AV1, I> 1C;8 C<>2=> 74>@>2V 

(@8A. 3.6). 

 

$8A. 3.6. $V25=ь ��-12³ C ?;07<V :@>2V 4>A;V4=8E 3@C?; * 3 p f 0,05 

2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 2V4=>A=> 3@C?8 ;N459 7 

>AB5>0@B@8B>< 
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�8O2;5=>, I> C ?0FVє=BV2 3@C?8 7 4V03=>7>< >AB5>0@B@8B, I> ?5@5=5A;8 

COVID-19, C ?;07<V :@>2V :>=F5=B@0FVO ��-12³ 1C;0 7=865=0 2 1,4 @070 C 

?>@V2=O==V 7 3@C?>N >AV1, I> 1C;8 C<>2=> 74>@>2V B0 7<5=HC20;0Aь 2 1,2 @070 

I>4> 3@C?8 ;N459 7 4V03=>7>< >AB5>0@B@8B (@8A. 3.6). 

#>40;ьH5 28:>=0==O =0<8 5:A?5@8<5=BV2, 4>?><>3;> 2AB0=>28B8, I> C 

3@C?V >AV1, C O:8E 28O2;5=5 70E2>@N20==O >AB5>0@B@8B, C ?;07<V :@>2V 

:>=F5=B@0FVO (!#-α 7<5=HC20;0AO 2 1,3 @070 I>4> ?>:07=8:0 3@C?8 :>=B@>;N 

(@8A. 3.7). 

 

 

$8A. 3.7. $V25=ь (!#-α C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8  ;N459 7 >AB5>0@B@8B>< 

 

!0<8 1C;> ?>:070=> ?04V==O @V2=O 40=>3> ?0@0<5B@0 2 1,2 @070 C ?;07<V 

:@>2V ?0FVє=BV2 7 >AB5>0@B@8B><, I> ?5@5=5A;8 :>@>=02V@CA=C E2>@>1C 

?>@V2=O=> 7V 74>@>28<8 ?0FVє=B0<8 B0 4>AB>2V@=5 7@>AB0==O 2V4=>A=> 3@C?8 

?0FVє=BV2 7 >AB5>0@B@8B>< (@8A. 3.7). 

�>A;V4=8Fь:V 5:A?5@8<5=B8 ?>:070;8, I> C 3@C?V ?0FVє=BV2 7 4V03=>7>< 

>AB5>0@B@8B :>;V==8E AC3;>1V2 ��-��� ABC?5=N, C ?;07<V :@>2V @V25=ь �(-´ 

7=86C202AO 2 1,4 @070 ?>@V2=O=> 7 3@C?>N ;N459, I> 1C;8 C<>2=> 74>@>2V 

(@8A. 3.8). �0C2068<>, I> C 3@C?V 7 ?0FVє=B0<8, I> <0;8 >AB5>0@B@8B B0 707=0;8 
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E2>@>18 COVID-19, C ?;07<V :@>2V @V25=ь �(-´ 1C2 B0:>6 7=865=8< 2 1,4 @070 

?>@V2=O=> 7 3@C?>N >AV1, I> 1C;8 C<>2=> 74>@>2V (@8A. 3.8). 

 

$8A. 3.8. $V25=ь �(-´ C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459 

 

&@510 2V47=0G8B8, I> =0ABC?=V ?0@0<5B@8, O:V <8 287=0G0;8, F5 1C;8 

?@>B870?0;ь=V F8B>:V=8 3 ��-4 B0 ��-10 (@8A. 3.9).  

 

$8A. 3.9. $V25=ь ��-4 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459 
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!0<8 707=0G5=> 7=865==O :>=F5=B@0FVW ��-4 2 1,5 @070 C ?;07<V :@>2V 

;N459 7 >AB5>0@B@8B>< ?>@V2=O=> 7 ?>:07=8:0<8 C 3@C?V :>=B@>;ь=8E >AV1 

(@8A. 3.9). #>4V1=V @57C;ьB0B8 <8 A?>AB5@V30;8 V 2 3@C?V >AV1 7 4V03=>7>< 

>AB5>0@B@8B, I> ?5@5E2>@V;8 :>@>=02V@CA=>N V=D5:FVєN (@8A. 3.9). 

#@>2545=V 5:A?5@8<5=B8 ?>:070;8, I> C 3@C?V >AV1 7 ?0B>;>3VєN 

:>;V==8E AC3;>1V2 :>=F5=B@0FVO ��-10 7=86C20;0AO 2 1,5 @070 C ?>@V2=O==V 7 

B0:8<8 ?>:07=8:0<8 :>=B@>;ь=>W 3@C?8 (@8A. 3.10). �AB0=>2;5=>, I> C 

?0FVє=BV2, I> <0;8 >AB5>0@B@8B B0 707=0;8 E2>@>18 COVID-19, :>=F5=B@0FVO 

��-10 C ?;07<V :@>2V B0:>6 1C;0 7=865=0 2 1,3 @070 ?@8 ?>@V2=O==V 7 3@C?>N 

>AV1, I> 1C;8 C<>2=> 74>@>2V B0 2V4=>A=> 3@C?8 7 >AB5>0@B@8B>< 40=89 

?0@0<5B@ 7@>AB02 2 1,2 @070 (@8A. 3.10). 

 

$8A. 3.10. $V25=ь ��-10 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

"B65, B@510 707=0G8B8, I> 4>A;V46C20=V =0<8 ?0FVє=B8 7 4V03=>7>< 

>AB5>0@B@8B, O:V >4C60;8 2V4 COVID-19 70 69 <VAOFV2 4> Fь>3>, <0;8 7<V=8 

?;07<>28E @V2=V2 ?@>70?0;ь=8E V ?@>B870?0;ь=8E F8B>:V=V2, O:V 1C;8 

>4=>A?@O<>20=8<8 7V 7<V=0<8 B0:8E ?0@0<5B@V2 70 2V4ACB=>ABV 2V@CA=>3> 
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C@065==O. #>@V2=O=> 7V 74>@>28<8 ?0FVє=B0<8 C >AV1 7 >AB5>0@B@8B><, I> 

73>4>< ?5@5=5A;8 SARS-CoV-2-V=D5:FVєN, C ?;07<V :@>2V A?>AB5@V30;>AO 

?V428I5==O @V2=O ��-1³, 0 B0:>6 7=865==O @V2=V2 ��-8, ��-12³, (!#-α B0 �(-´. 

�>4=>G0A :>=F5=B@0FVO ?@>70?0;ь=>3> F8B>:V=C ��-6 C ?;07<V :@>2V ACBBє2> =5 

2V47=0G0;8AO 2V4 25;8G8=8 40=>3> ?0@0<5B@0 3@C?8 :>=B@>;N. $V25=ь 

?@>B870?0;ь=8E F8B>:V=V2 ��-4 B0 ��-10 70 0=0;>3VG=8E C<>2 B0:>6 7=0G=> 

7=86C202AO ?>@V2=O=> 7 ?>:07=8:0<8 3@C?8 :>=B@>;N. #@>B5 @V2=V (!#-α B0 

��-10 C ?;07<V :@>2V >AV1, I> E2>@V;8 =0 >AB5>0@B@8B, C ?>AB:>2V4=89 ?5@V>4 

?V428I8;8AO 2V4=>A=> @V2=O 40=>3> ?>:07=8:0 2 >AV1 V7 >AB5>0@B@8B>< 70 

2V4ACB=>ABV :>@>=02V@CA=>W V=D5:FVW, 0;5 =5 4>AO3;8 :>=B@>;ь=8E 7=0G5=ь. 

COVID-19 1V;ьH ACBBє2> 2?;8202 =0 ?;07<>2V @V2=V ?@>70?0;ь=8E F8B>:V=V2 ��-

1³ B0 ��-12³ C >AV1, I> <0;8 >AB5>0@B@8B, C =8E A?>AB5@V30;>AO 1V;ьH 7=0G=5 

?V428I5==O @V2=O ��-1³ B0 7=865==O ��-12³ ?>@V2=O=> 7 ?0FVє=B0<8, O:V =5 

E2>@V;8 =0 COVID-19. 

�V4><>, I> :;V=VG=V =0A;V4:8 V=D5:FVW, A?@8G8=5=>W SARS-CoV-2, 

=04728G09=> @V7=><0=VB=V: 2V4 ;53:>W 4> H284:> ?@>3@5ACNG>W D>@<8 

70E2>@N20==O, I> <>65 A?@8G8=8B8 703815;ь ;N48=8 ?@>BO3>< 23 B86=V2 

?VA;O ?>O28 ?5@H8E :;V=VG=8E A8<?B><V2 70E2>@N20==O. �@V< B>3>, C 

?>AB:>2V4=89 ?5@V>4 C B0:8E >AV1 1V;ьH8< AB0є @878: @>728B:C ?>AB3>AB@8E 

=0A;V4:V2 SARS-CoV-2- V=D5:FVW 3 E@>=VG=89 AB0= 70E2>@N20==O (long COVID), 

?>2’O70=89 7 40=>N 2V@CA=>N V=D5:FVєN, O:89 A?@8G8=Oє V=20;V4=VABь C 45O:8E 

;N459 [119, 241]. &0:>6 =0A;V4:0<8 COVID-19 4;O ?0FVє=BV2 <>65 AB0B8 

703>AB@5==O E@>=VG=8E 70E2>@N20=ь, 7>:@5<0 >AB5>0@B@8BV2 [18, 50, 176]. 

!0HV 40=V 5:A?5@8<5=B0;ь=> 70A2V4GCNBь B5, I> C 3@C?8 >AV1 7 

4V03=>AB>20=8< >AB5>0@B@8B><, I> >4C60;8 2V4 COVID-19 70 69 <VAOFV2 4> 

Fь>3>, <0;8 28A>:C A8AB5<=C F8B>:V=>2C 45@53C;OFVN ?@>70?0;ь=>W ;0=:8, 

2:;NG0NG8 ?V428I5=89 @V25=ь ��-1³ C ?;07<V B0 7=865=89 @V25=ь ��-8, ��-12³, 

(!#-α B0 �(-´. �V4><>, I> ��-1³, ��-6 B0 (!#-α є F8B>:V=0<8, I> 

28@>1;ONBьAO :;VB8=0<8 2@>465=>3> V<C=VB5BC, B0:8<8 O: <0:@>D038 B0 

<>=>F8B8, V 2 >A=>2=><C ?>2’O70=V 7 B@820;8< ?5@51V3>< COVID-19 [276] 
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2AB0=>28;8, I> @V2=V F8E B@ь>E F8B>:V=V2 ?V428ICNBьAO =0 @V7=8E AB04VOE 

2V@CA=>W V=D5:FVW. �1V;ьH5==O ��-1³ A?>AB5@V30;>AO ?V4 G0A ;53:>W V=D5:FVW 

SARS-CoV-2, 0;5 F59 F8B>:V= <02 ?V7=V9 ?V: G5@57 420-B@8 <VAOFV ?VA;O 

V=DV:C20==O. � V=H>3> 1>:C, @V2=V ��-6 V (!#-α 70;8H0;8AO ?>ABV9=8<8 ?V4 G0A V 

?VA;O V=DV:C20==O. !02?0:8, V=HV 4>A;V465==O =0 G>;V 7 Fathi [95] ?>:070;8, I> 

?;07<>2V @V2=V ?@>70?0;ь=8E F8B>:V=V2 ��-1α, ��-6 V (!#-α 1C;8 7=865=V ?V4 

G0A >4C60==O, 70 28=OB:>< @V2=O ��-1³. �0 40=8<8 ;VB5@0BC@8, ��-1³ є >4=8< 7 

>A=>2=8E <54V0B>@V2 70?0;ь=8E @50:FV9, O:89 AB8<C;Nє :0B01>;VG=V ?@>F5A8 2 

<0B@8:AV AC3;>1>2>3> E@OI0, V=4C:Cє 71V;ьH5==O A8=B57C   #, >A>1;82> 

:>;035=078, B0 ?@83=VGCє A8=B57 3V0;C@>=>2>W :8A;>B8 [325]. ' ?0FVє=BV2 V7 

?>H:>465==O< AC3;>1>2>3> E@OI0 :>;V==>3> AC3;>10 @V25=ь ��-1³ 7@>AB02 C 

A8=>2VW, E@OI>2V9 B:0=8=V, AC1E>=4@0;ь=><C H0@V :VAB:8 B0 C A8@>20BFV :@>2V, 

=V6 C :>=B@>;ь=V9 3@C?V [326]. 

�V;ь:0 ?>?5@54=VE 4>A;V465=ь ?>2’O7C20;8 7<V=8 @V2=O ��-6 01> (!#-α 

O: C A8=>2VW, B0: V 2 A8@>20BFV :@>2V 7 ;>:0;ь=8< E@>=VG=8< 70?0;5==O< 

:>;V==>3> AC3;>10 B0 ?@>3@5AC20==O< >AB5>0@B@8BC [223]. $V2=V B0:8E F8B>:V=V2, 

O: ��-6 V (!#-α, 7<V=NNBьAO 70;56=> 2V4 AB04VW >AB5>0@B@8BC, B0 WE ?>:07=8:8 

<>6=0 287=0G0B8 2 A8=>2V0;ь=V9 @V48=V B0 :@>2V ?0FVє=BV2 V7 70E2>@N20==O<8 

AC3;>1V2 [192]. �AB0=>2;5=>, I> ��-6 є ?;59>B@>?=8< F8B>:V=><, O:89 74V9A=Nє 

A2>N 1V>;>3VG=C 4VO;ь=VABь 70 4>?><>3>N @V7=8E <5E0=V7<V2. �V= 2V4V3@0є 

A:;04=C @>;ь C ?0B>35=57V >AB5>0@B@8BC, V=VFVNNG8 70?0;ь=C @50:FVN, B0:C O: 

28@>1;5==O V=3V1VB>@V2 B:0=8==>W <5B0;>?@>B5W=078, O:V <>6CBь 4VOB8 G5@57 

=530B82=89 72>@>B=89 72’O7>:, I>1 >1<568B8 @C9=C20==O E@OI0 01> 70?>1V3B8 

9><C =0 @0==V9 AB04VW 70E2>@N20==O [223]. #V4 G0A COVID-19 ?V428I5==O @V2=O 

��-6 ?>78B82=> :>@5;Nє 7 BO6:VABN 70E2>@N20==O. �V= >A>1;82> 4>1@5 

V45=B8DV:CєBьAO C ?0FVє=BV2 V7 ?@>3@5ACNG8<8 1V;ьH 206:8<8 AB04VO<8 E2>@>18 

[269].  8 2AB0=>28;8, I> @V25=ь ��-6 C ?;07<V ?0FVє=BV2 7 >AB5>0@B@8B><, O:V 

>4C60;8 2V4 COVID-19, 0 B0:>6 70 2V4ACB=>ABV 2 0=0<=57V SARS-CoV-2- 

V=D5:FVW, =5 ?>:0702 ACBBє2>W @V7=8FV ?>@V2=O=> 7 C<>2=> 74>@>28<8 >A>10<8 

:>=B@>;N. *5 A2V4G8Bь ?@> <>6;82VABь 2V4ACB=>ABV V<C=>?0B>;>3VG=8E ?@>O2V2 
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2V@CA=>3> 70E2>@N20==O B0 2V4=>A=C @5<VAVN AC3;>1>2>W ?0B>;>3VW 2=0A;V4>: 

?@>2545=8E ;V:C20;ь=8E 70E>4V2. #>4V1=V @57C;ьB0B8 A?>AB5@V30;8AO 2 >AB0==VE 

4>A;V465==OE [211], O:V 2:07CNBь =0 2V4ACB=VABь AB0B8AB8G=> 7=0GCI8E 

2V4<V==>AB59 C :>=F5=B@0FVW ��-6 C A8@>20BFV :@>2V <V6 ?0FVє=B0<8 :>=B@>;ь=>W 

3@C?8 B0 B8<8, EB> >4C60;8 2V4 COVID-19. 

�=HV 4>A;V4=8:8 ?>2V4><8;8 ?@> AE>6VABь ?@>70?0;ь=8E 1V><0@:5@V2 

(%$�, D-48<5@, ��-6, V<C=>3;>1C;V= CD2, :V;ь:VABь =59B@>DV;V2 V ;V<D>F8BV2) C 

28?04:0E COVID-19 7V ABV9:8<8 A8<?B><0<8 B0 157 =8E [348]. &0:V @>71V6=>ABV 

<>6CBь 1CB8 =0A;V4:>< @V7=8E <5B>4V2 4>A;V465==O (@V7=V 7@07:8, B5@<V=8 

28<V@N20==O, 71V@ 40=8E V 0=0;V78) 01> 35B5@>35==>3> V @5F8482CNG>3> 

E0@0:B5@C ?5@51V3C COVID-19 [201, 348]. �V9A=>, =02VBь @V2=V V<C==8E B0 

?@>70?0;ь=8E <0@:5@V2 ?@8 E@>=VG=8E 70?0;ь=8E V 0CB>V<C==8E 70E2>@N20==OE 

<>6CBь :>;820B8AO. ��-1 V (!#-α B0:>6 4VNBь =0 <0:@>D038 B0 5=4>B5;V0;ь=V 

:;VB8=8, V=4C:CNG8 5:A?@5AVN ��-8, O:89 2V4V3@0є :;NG>2C @>;ь C @5:@CBC20==V 

B0 0:B820FVW =59B@>DV;V2 C ?@>F5AV 70?0;5==O. �@>AB0NGV @V2=V IL-8 C A8@>20BFV 

:@>2V 0A>FVNNBьAO 7 1V;ьH>N B@820;VABN E2>@>18 C ?0FVє=BV2 V7 BO6:>N 01> 

:@8B8G=>N D>@<>N COVID-19 [200]. �V;ь:0 4>A;V465=ь ?>2V4><;ONBь, I> ��-8 

є GCB;828< 1V><0@:5@>< C ?0FVє=BV2 7 ;53:>N G8 206:>N D>@<>N COVID-19, 

O:V <0;8 1V;ьH 28A>:V @V2=V Fь>3> F8B>:V=C 2 :@>2V ?>@V2=O=> 7V 74>@>28<8 

:>=B@>;ь=8<8 >A>10<8 [183]. #V428I5=V @V2=V ��-8 1C;8 28O2;5=V 2 :@>2V B0 C 

A8=>2VN >AV1 7 >AB5>0@B@8B><, I> :>@5;N20;> V7 BO6:VABN 70E2>@N20==O. "4=0: 

<VAF525 70?0;5==O 1V;ьH5 2V4?>2V40;> :;V=VG=V9 BO6:>ABV, =V6 A8AB5<=5 

70?0;5==O [108]. ' B:0=8=V AC3;>10 ��-8 5:A?@5ACєBьAO 3>;>2=8< G8=>< 

<0:@>D030<8, E>=4@>F8B0<8 B0 DV1@>1;0AB>?>4V1=8<8 A8=>2V>F8B0<8. �>3> 

CG0ABь C D>@<C20==V >AB5>0@B@8BC ?>2’O70=0 7 E5<>B0:A8A>< =59B@>DV;V2 B0 

0:B820FVєN ;59:>F8BV2 V <V3@0FVєN 4> AC3;>10, 2?;82>< =0 3V?5@B@>DVN V 

48D5@5=FVN20==O E>=4@>F8BV2 B0 282V;ь=5==O< <0B@8:A=8E <5B0;>?@>B5W=07.  

"B@8<0=V =0<8 40=V 45<>=AB@CNBь 7=0G=> 7=865=89 @V25=ь ��-8 C ?;07<V 

:@>2V ?0FVє=BV2, O:V ?5@5=5A;8 V=D5:FVN SARS-CoV-2 6-9 <VAOFV2 B><C =0 D>=V 

>AB5>0@B@8BC. �=865==O @V2=O ��-8 C >AV1 7 4V03=>AB>20=8< >AB5>0@B@8B>< 2 
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?5@V>4 @5:>=20;5AF5=FVW ?VA;O ?5@5=5A5=>3> COVID-19 <>65 1CB8 @57C;ьB0B>< 

:><?5=A0B>@=>W @50:FVW =0 3V?5@0:B820FVN V<C==>W A8AB5<8 ?V4 G0A 3>AB@>W D078 

2V@CA=>3> 70E2>@N20==O, O:0 E0@0:B5@87C20;0AO =04<V@=>N ?@>4C:FVєN 

?@>70?0;ь=8E <54V0B>@V2. �@V< B>3>, 7=865==O ?@>4C:FVW ��-8 :>@5;N20;> 7V 

7=865==O< @V2=O (!#-α, O:89 є 206;828< 9>3> V=4C:B>@><. &0:V 7<V=8 2 

F8B>:V=>2><C ?@>DV;V <>6CBь A2V4G8B8 ?@> AB@C:BC@=C ?5@51C4>2C V<C==>W 

2V4?>2V4V 2 0=B870?0;ь=><C =0?@O<:C. $07>< 7V 7=865==O< @V2=O ?@>70?0;ь=8E 

F8B>:V=V2 ��-8 B0 (!#-α C @5:>=20;5AF5=B=8E E2>@8E =0 COVID-19 7 

>AB5>0@B@8B>< A?>AB5@V30;>AO 7=865==O ��-12. �3V4=> 40=8E ;VB5@0BC@8, ��-12 

A8=5@3V7Cє 7 @V7=8<8 F8B>:V=0<8 B0 V=4C:Cє ?@>4C:FVN �(-´ B0 ?@>70?0;ь=8E 

F8B>:V=V2. � V=H>3> 1>:C, ?@>4C:FVO �(-´, V=4C:>20=0 ��-12, 7=86CєBьAO 70 4VW 

��-4 B0 ��-10 [163]. �(-´ A5:@5BCєBьAO 45:V;ь:><0 V<C==8<8 :;VB8=0<8, 

2:;NG0NG8 <0:@>D038, NK-:;VB8=8 (natural killer cells, ?@8@>4=V :V;5@8), &-

:;VB8=8 C 2V4?>2V4ь =0 2V@CA=C 01> 2=CB@VH=ь>:;VB8==C 10:B5@V0;ь=C V=D5:FVN, 

V 2V4V3@0є @>;ь C ?@O<V9 AB8<C;OFVW 3>;>2=8E 5D5:B>@=8E :;VB8= 70?0;5==O 

[163]. 

&@510 707=0G8B8, I> �(-´ 206:> :;0A8DV:C20B8 O: ?@>- 01> 

?@>B870?0;ь=89 F8B>:V=, 2@0E>2CNG8 9>3> A:;04=V B0 @V7=><0=VB=V DC=:FVW. �V= 

2V4V3@0є 206;82C @>;ь C ?0B>35=57V @52<0B>W4=>3> 0@B@8BC, B>4V O: 40=V I>4> 

>AB5>0@B@8BC є AC?5@5G;828<8 [349]. ' =0H8E 4>A;V465==OE 70DV:A>20=>, I> 

:>=F5=B@0FVO �(-´ C ?0FVє=BV2 7 4V03=>AB>20=8< >AB5>0@B@8B>< ?VA;O >4C60==O 

2V4 COVID-19, 0 B0:>6 C B8E, EB> =5 1C2 C@065=89 2V@CA>< SARS-CoV-2, 1C;0 

7=865=0. �AB0=>2;5=89 5D5:B <>65 1CB8 ?>2’O70=89 7V 7<5=H5==O< :V;ь:>ABV 

&-:;VB8=, WE DC=:FV>=0;ь=8< 28A=065==O<, A?@8G8=5=8< 2V@CA=>N V=D5:FVєN, 

B0 7<V=>N V<C=><>4C;NNG>W DC=:FVW [81]. "B@8<0=V 5:A?5@8<5=B0;ь=V 40=V 

<>6=0 ?>@V2=OB8 7 @57C;ьB0B0<8 V=H8E 4>A;V465=ь, ?@>2545=8E Merza 7V 

A?V202B>@0<8, O:V ?@>45<>=AB@C20;8 7=0G=> =86GV @V2=V �(-´ B0 ��-4 C 

?0FVє=BV2, O:V >4C60;8 2V4 COVID-19, ?>@V2=O=> 7V 74>@>28<8 ;N4ь<8 [211]. 

#@>B870?0;ь=V F8B>:V=8, 2:;NG0NG8 ��-4 B0 ��-10, є 704VO=8<8 C ?0B>35=57 

>AB5>0@B@8BC, <>6CBь ?@83=VGC20B8 4VN ?@>70?0;ь=8E F8B>:V=V2, 7=86C20B8 
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@V2=V 5:A?@5AVW   #, ?@83=VGC20B8 70?0;ь=C 2V4?>2V4ь V ;V78A AC3;>1>28E 

E>=4@>F8BV2, A?@8OB8 A8=B57C ?@>B5>3;V:0=V2 E>=4@>F8BV2 V :>;035=C II B8?C. 

&0:V 1V>;>3VG=V 5D5:B8 ��-4 B0 ��-10 A?@8OB8<CBь ?@83=VG5==N ?@>3@5AC20==O 

>AB5>0@B@8BC [192]. 

!0 ?@>B8203C @O4C =0C:>28E 4>A;V465=ь [198, 211], 2 O:8E 

A?>AB5@V30;>AO ?V428I5==O @V2=O ��-10 C :@>2V O: >AV1 7 COVID-19, B0: V 

?0FVє=BV2, O:V >4C6C20;8, V F5 1C;> ?>2’O70=> 7 ?52=8<8 70E8A=8<8 <5E0=V7<0<8 

��-10, =0<8 1C;> 28O2;5=> =57=0G=5 7=865==O @V2=O Fь>3> ?@>B870?0;ь=>3> 

F8B>:V=C 2 ?;07<V :@>2V ?0FVє=BV2 7 COVID-19, I> <0;8 4V03=>7 >AB5>0@B@8BC. ' 

?0FVє=BV2 V7 >AB5>0@B@8B><, I> =5 E2>@V;8 SARS-CoV-2-V=D5:FVєN, @V25=ь ��-10 

1C2 7=865=89 C 1V;ьHV9 <V@V, I> <>65 1CB8 ?>2’O70=> 7 :><?5=A0B>@=>N 

0:B820FVєN ?@>B870?0;ь=>W A8AB5<8 ?@8 >AB5>0@B@8BV =0 D>=V COVID-19. 

�V;ьHVABь F8B>:V=V2, 70 28=OB:>< ��-1 B0 ��-4, 4VNBь ?5@5206=> ;>:0;ь=>, 

7024O:8 G><C WE :>=F5=B@0FVO 2 A8=>2V0;ь=V9 @V48=V 7=0G=> ?5@528ICє @V25=ь 

:@>2V, 0;5 ?@8 =5<>6;82>ABV <VAF528E 70E8A=8E @50:FV9 FV F8B>:V=8 

282V;ь=ONBьAO 2 A8AB5<C :@>2>>1V3C 4;O ?@>O2C A2>3> 2?;82C =0 A8AB5<=><C 

@V2=V. 

&0:8< G8=><, >B@8<0=V @57C;ьB0B8 A2V4G0Bь ?@> 48A10;0=A ?@>- B0 

?@>B870?0;ь=8E F8B>:V=V2 C ?;07<V >AV1 7 4V03=>7>< >AB5>0@B@8B 2?@>4>26 

B@820;>3> ?5@V>4C ?VA;O COVID-19. �<V=8 @V2=V2 <54V0B>@V2 70?0;5==O 2:07CNBь 

=0 =0O2=VABь @V7=8E V<C=>@53C;OB>@=8E <5E0=V7<V2, 70;CG5=8E C ?0B>35=57 O: 

?0B>;>3VW AC3;>1V2, B0: V A8AB5<=8E @>7;04V2, A?@8G8=5=8E SARS-CoV-2-

V=D5:FVєN. 

 

 

3.1.4. $V2=V 5:A?@5AVW 35=V2 PTGS2, NOS2, NFKB1 C :;VB8=0E :@>2V 

 

!0ABC?=V =0HV 4>A;V465==O >A>1;82>AB59 @>728B:C 70?0;5==O 2 

>@30=V7<V ;N459 7 >AB5>0@B@8B>< B0 ?VA;O >4C60==O 2V4 COVID-19 <8 

0:F5=BC20;8 =0 282G5==V ?>:07=8:V2 =0 <>;5:C;O@=>-35=5B8G=><C @V2=V: 2 
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:;VB8=0E :@>2V @V2=V 5:A?@5AVW 35=V2 PTGS2 (F8:;>>:A835=070 2), NOS2 

(V=4CF815;ь=0 NO-A8=B070) B0 NFKB1 (O45@=89 D0:B>@ »B). 

�5= PTGS2 :>4Cє D5@<5=B 3 ?@>AB03;0=48=-5=4>?5@>:A84A8=B07C 2 

(prostaglandin-endoperoxide synthase 2, PTGS2), O:89 B0:>6 2V4><89 ?V4 =072>N 

F8:;>>:A835=070 2 (cyclooxygenase-2, COX2). *5 3>;>2=89 D5@<5=B C 1V>A8=B57V 

?@>AB03;0=48=V2, I> 70;CG0єBьAO C ?5@5B2>@5==O 0@0EV4>=>2>W :8A;>B8 =0 

?@>AB03;0=48= !2 (?>?5@54=8: ?@>AB0F8:;V=C). �>3> 5:A?@5AVO 71V;ьHCєBьAO 

?@8 70?0;5==V. COX2 ?@8 DV7V>;>3VG=><C AB0=V =5 A8=B57CєBьAO B0 =5 

28O2;OєBьAO 2 B:0=8=0E B0 1V>;>3VG=8E @V48=0E >@30=V7<C, 0;5 70 C<>2 @>728B:C 

70?0;ь=8E ?@>F5AV2, @V25=ь 40=>3> D5@<5=BC ?>G8=0є ACBBє2> 7@>AB0B8. COX2 є 

<VH5==N 4;O 4VW =5AB5@>W4=8E ?@>B870?0;ь=8E ?@5?0@0BV2, I> 70AB>A>2CNBь  

?@8 ;V:C20==V 70?0;ь=8E ?@>F5AV2 ?@8 70E2>@N20==OE AC3;>1V2 [100, 296]. 

&@510 2V4<VB8B8, I> ?@8 28:>=0==V =0H8E 4>A;V465=ь 1C;> 28O2;5=>, I> C 

3@C?8 >AV1 7 >AB5>0@B@8B>< C :;VB8=0E :@>2V @V25=ь 5:A?@5AVW 35=0 PTGS2 

7@>AB02 C 2,3 @070 ?>@V2=O=> 7 3@C?>N ;N459, I> A:;040;8 :>=B@>;ь (@8A. 3.11). 

!0<8 B0:>6 ?@>45<>=AB@>20=>, I> C :;VB8=0E :@>2V ?0FVє=BV2 7 >AB5>0@B@8B><, 

I> >4C60;8 2V4 COVID-19, @V25=ь 5:A?@5AVW Fь>3> 35=0 PTGS2 71V;ьHC202AO 2 

2,6 @070 2V4=>A=> 7=0G5==O 40=>3> ?0@0<5B@0 :>=B@>;ь=>W 3@C?8 B0 2 1,3 @070, 

O:I> ?>@V2=N20B8 7 3@C?>N >AV1, C O:8E 4V03=>AB>20=> >AB5>0@B@8B (@8A. 3.11).  

$57C;ьB0B8, I> 1C;8 =0<8 2AB0=>2;5=V є 2V4>1@065==O< V=B5=A8DV:0FVW ?> 

DC=:FV>=C20==N 5:A?@5AVW 35=C PTGS2 C :;VB8=0E :@>2V >AV1, C O:8E 

4V03=>AB>20=> >AB5>0@B@8B B0 O:V >4C60;8 ?VA;O E2>@>18 COVID-19. *5 <>65 

A2V4G8B8, ?@> ?>40;ьHC 0:B820FVN ?@>4C:FVW ?@>AB03;0=48=C H2, O:89 ?>BV< 

?5@5B2>@NєBьAO =0 ?@>AB03;0=48= �2 (<54V0B>@ 70?0;5==O). �>3> 1V>;>3VG=V 

5D5:B8 1C4CBь 74V9A=N20B8Aь 70 @0EC=>: B0:8E 1V>;>3VG=8E <5E0=V7<V2: 

@>7H8@5==O B0 7@>AB0==O ?@>=8:=>ABV <V:@>AC48=, D>@<C20==O 70?0;ь=>W 

3V?5@5<VW, ?@83=VG5==O DC=:FV>=C20==O ;V<D>F8BV2 V ?>;V<>@D>O45@=8E 

;59:>F8BV2 B0 V=3V1C20==O 03@530FVW B@><1>F8BV2. *V 2AV ?@>F5A8 1C4CBь A?@8OB8 

=0@>IC20==N ?@>=8:=>ABV <V:@>AC48= B0 @>728B:C =01@O:0;ь=8E O28I. �> B>3> 

6 ?@>AB03;0=48= �2 1C45 @>18B8 GCB;828<8 70:V=G5==O 1>;ь>28E =5@2V2, I> 
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2V4?>2V40NBь 70 1V;ь, 4> 4VW 0;357CNG8E A?>;C:, A5@54 O:8E 206;825 <VAF5 

709<0NBь 3VAB0<V= B0 1@048:V=V= [225, 241]. 

 

 

$8A. 3.11. $V25=ь 5:A?@5AVW 35=0 PTGS2 C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; ## 3 @ f 0,01 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

"?8A0=V 28I5 ?>4VW (A8=B57 25;8:>W :V;ь:>ABV ?@>AB03;0=48=C �2) 73>4>< 

?@87254CBь 4> A5@VW 70?0;ь=8E @50:FV9. 

�5= NOS2 :>4Cє D5@<5=B A8=B07C >:A84C 07>BC 2 (NOS2), 2V4><89 B0:>6 

O: V=4CF815;ь=0 A8=B070 >:A84C 07>BC (iNOS), O:89 є 2V4?>2V40;ь=8< 70 

28@>1;5==O <>=>>:A84C 07>BC C 2V4?>2V4ь =0 70?0;ь=V ?>4@07=8:8. 

�=4CF815;ь=0 A8=B070 <>=>>:A84C 07>BC 2V4V3@0є F5=B@0;ь=C @>;ь C 70?0;ь=8E 

@50:FVOE, I> 28=8:0NBь ?VA;O V=D5:FVW 01> ?>H:>465==O B:0=8=. &0:>6 F59 

5=78< 28:>=Cє 206;825 7=0G5==O C >?>A5@54:C20==V :;VB8==>W ?@>;VD5@0FVW, 

0?>?B>7C B0 >:8A=>3> AB@5AC. NOS2 1C;0 28O2;5=0 ?@0:B8G=> 2 :>6=><C B8?V 

:;VB8=, V NO, O:89 2>=0 28@>1;Oє, <>65 28:>=C20B8 O: :>@8A=V, B0: V H:V4;82V 

4VW [59, 221]. &0:, 5=4>35==89 NO, I> ?@>4C:CєBьAO C =525;8:8E :V;ь:>ABOE 

:>=AB8BCB82=>N A8=B07>N >:A84C 07>BC, =0A0<?5@54 2 5=4>B5;V0;ь=8E :;VB8=0E 
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(5=4>B5;V0;ь=0 A8=B070 >:A84C 07>BC, eNOS), @53C;Nє 1070;ь=89 207><>B>@=89 

B>=CA V ?V4B@8<Cє 5=4>B5;V9 C AB0=V A?>:>N. !02?0:8, NO, I> ?@>4C:CєBьAO 

iNOS 2 =04;8H:C ?V4 G0A A5?B8G=>3> H>:C, <>65 28:;8:0B8 =5157?5G=V 4;O 

68BBO 207>?;53VN (?0@0;VB8G=5 @>7H8@5==O AC48=) B0 3V?>B5=7VN (=87ь:89 

:@>2'O=89 B8A:) [159, 232]. 

!0:>?8G5=V 40=V V=D>@<CNBь =0A ?@>B5 B5, I> NO 22060єBьAO >4=8< V7 

3>;>2=8E <54V0B>@V2 70?0;5==O ?@8 >AB5>0@B@8BV B0 28:;8:0є 1030B> 

?0B>;>3VG=8E 7<V= ?V4 G0A 9>3> @>728B:C B0 ?@>3@5AC20==O. !04<V@=5 

28@>1;5==O NO C E>=4@>F8B0E A?@8Oє @C9=C20==N E@OI0 B0 ?>H:>465==N 

:;VB8=. %8=B57 NO C E>=4@>F8B0E :0B0;V7CєBьAO NOS2, B><C 40=89 ?>:07=8: є 

206;828< ?0@0<5B@>< >FV=:8 2V;ь=>@048:0;ь=8E V 70?0;ь=8E ?@>F5AV2 C E@OIV, 

0 B0:>6 ?@8201;82>N <VH5==N 4;O ?@>2545==O B5@0?VW >AB5>0@B@8B=8E 

?0B>;>3V9 [14, 234] 

�=0;V7 @57C;ьB0BV2 =0H8E 5:A?5@8<5=BV2 ?>:0702, I> C 3@C?8 >AV1 7 

>AB5>0@B@8B>< @V25=ь 5:A?@5AVW 35=0 NOS2 71V;ьHC202AO 2 2,5 @070 ?> 

2V4=>H5==N 4> 7=0G5==O Fь>3> ?>:07=8:0 2 :>=B@>;ь=V9 3@C?V ;N459 (@8A. 

3.12). �C;> 707=0G5=>, I> C 3@C?V ?0FVє=BV2 7 >AB5>0@B@8B><, I> >4C60;8 2V4 

COVID-19, F59 ?>:07=8: 7@>AB02 C 2,8 @070 C ?>@V2=O==V 7 F8< ?>:07=8:>< 

3@C?8 :>=B@>;N B0 2 1,3 @070 2V4=>A=> 3@C?8 >AV1, I> <0;8 4V03=>7 

>AB5>0@B@8BC (@8A. 3.12). 

�0=V, I> 1C;8 =0<8 2AB0=>2;5=V ?> V=B5=A8DV:0FVW 5:A?@5AVW 35=0 NOS2 C 

:;VB8=0E :@>2V >AV1 7 >AB5>0@B@8B>< ?VA;O SARS-CoV-2-V=D5:FVW ?>2’O70=V 7 

2?;82>< ?@>70?0;ь=8E F8B>:V=V2 ��-1³, (!#-α, �(-´ (4>A;V465=8E =0<8 =0 

?>?5@54=ь><C 5B0?V), 0 B0:>6 ?@O<>3> 2?;82C A0<>3> 2V@CAC. /:I> 0:B82=VABь 

V=4CF815;ь=>W NO-A8=B078 1C45 71V;ьHC20B8Aь, B> F5 <>65 A?@8G8=8B8 1V;ьH 

0:B82=89 A8=B57 <>;5:C; NO, O:V 2 A2>N G5@3C 28:>=CNBь DC=:FVN 70?0;ь=8E 

<54V0B>@V2. �024O:8 9>3> 4VW 2V41C20єBьAO ?@>4C:C20==O B0 282V;ь=5==O @V7=8E 

?@>70?0;ь=8E F8B>:V=V2 (V=B5@;59:V=V2: ��-1, ��-2, ��-3, ��-6, 0 B0:>6 E5<>:V=V2, 

;59:>B@Vє=V2). *V A8=B57>20=V <>;5:C;8 A?@8G8=NNBь AB8<C;OFVN @CEC 

;59:>F8BV2 C 2>3=8I5 70?0;5==O. &@510 2V4<VB8B8, I> V=4CF815;ь=0 NO-A8=B070 
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<0є :>=B@>;ь =04 ?@>4C:FVєN B0:8E V=B5@;59:V=V2, O: ��-4, ��-10, ��-11 B0 ��-

13, I> є ?@54AB02=8:0<8 ?@>B870?0;ь=8E F8B>:V=V2 [135]. 

 

 

$8A. 3.12. $V25=ь 5:A?@5AVW 35=0 NOS2 C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; #### 3 @ f 0,0001 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�@V< B>3> =04<V@=0 :>=F5=B@0FVO <>;5:C; NO 1CB8 A?@8OB8 
V=B5=A8DV:0FVW 2V;ь=>@048:0;ь=8E O28I B0 @>728B:C >:8A=>3> AB@5AC. *5 1C45 
2V41C20B8AO, 7>:@5<0, 2=0A;V4>: ?5@51V3C 48DC7V9=>-:>=B@>;ь>20=8E @50:FV9 
>:A84C 07>BC 7 AC?5@>:A84=8E @048:0;>< ?@>4C:B>< G>3> AB0=5 D>@<C20==O 
>4=8E 7 =091V;ьH 1V>;>3VG=> 2@07;828E >:8A=8E @048:0;V2 3 <>;5:C; 
?5@>:A8=VB@8BC. �>3> <>;5:C;0 є 5=4>35==8< B>:A8:0=B><, I> 70 A2>W<8 
F8B>B>:A8G=8<8 5D5:B0<8 ?5@52060є V=HV 2V;ь=V @048:0;8. &0:8< G8=><, 
<>;5:C;0 <>=>>:A84C 07>BC <>65 ?5@5:;NG0B8AO 7V A2>єW DV7V>;>3VG=>W DC=:FVW 
?@>B8<V:@>1=>3> 70E8ABC =0 35=5@0FVN @50:FV9=>740B=8E 2B>@8==8E @048:0;V2, 
O:V V=VFVNNBь @048:0;ь=V ;0=FN3>2V @50:FVW, B0:V O: ?5@5:8A=5 >:8A=5==O 
;V?V4V2, V ?>A8;NNBь ?@>F5A8 >:8A=5==O 1V>;>3VG=8E <>;5:C; 2 >@30=V7<V [237]. 

"B@8<0=V @57C;ьB0B8 A2V4G0Bь, I> =04<V@=5 7@>AB0==O @V2=O 5:A?@5AVW 35=0 
NOS2 C :;VB8=0E :@>2V >AV1 7 3@C?8 E2>@8E =0 >AB5>0@B@8B, I> ?5@5=5A;8 
E2>@>1C COVID-19, <>65 A?@8G8=8B8 >?>A5@54:>20=5 >:8A=8:>< ?>@CH5==O 
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>:8A=>-2V4=>2=>3> 3><5>AB07C, >:8A=5 ?>H:>465==O :;VB8= V B:0=8= B0 
?@>3@5AVN 70?0;5==O 2 >@30=V7<V B0:8E ?0FVє=BV2. 

$>48=0 B@0=A:@8?FV9=8E D0:B>@V2 O45@=>3> D0:B>@0 »B (nuclear factor 

kappa-light-chain-enhancer of activated B cells, NF-»B) 2V4V3@0є 28@VH0;ь=C @>;ь 2 

V<C==V9 @53C;OFVW B0 70?0;5==V G5@57 V=4C:FVN 25;8:>3> =01>@C @V7=8E 35=V2, 

?@>4C:B8 O:8E 2:;NG0NBь F8B>:V=8, E5<>:V=8, <>;5:C;8 04357VW B0 V=HV 

5D5:B>@8. �V= ?@89<0є CG0ABь C @53C;OFVW ?@>F5AV2 2 >@30=V7<V O: 2 =>@<V 

(V<C==0 2V4?>2V4ь, :;VB8==89 F8:;, 0?>?B>7 B>I>), B0: V ?@8 ?0B>;>3VW (@0:, 

0CB>V<C=VB5B, E@>=VG=5 70?0;5==O B>I>). NF-»B @53C;Nє 5:A?@5AVN 25;8:>W 

:V;ь:>ABV 35=V2 V BVA=> ?>2’O70=89 V7 :;VB8==>N @50:FVєN 70?0;ь=>W 2V4?>2V4V. 

%5@54 B0:8E 35=V2 1030B> B8E, O:V 704VO=V C :>4C20==O F8B>:V=V2 (��-1, ��-2, ��-6, 

��-12, (!#-α), E5<>:V=V2 (��-8, MIP1, RANTES V 5>B>:AV=C), 1V;:V2 3>AB@>W 

D078, <>;5:C; 04357VW, V=4CF815;ь=8E 5D5:B>@V2 D5@<5=BV2 (=0?@8:;04, iNOS, 

COX-2) [49, 181]. � FV;><C, ?@54AB02=8:8 AV<59AB20 NF-»B є 2V4?>2V40;ь=8<8 

70 :5@C20==O 5:A?@5AVєN 25;8:>W :V;ь:>ABV 35=V2-<VH5=59 (>150) H;OE>< 

72’O7C20==O 7V A?5F8DVG=8<8 5;5<5=B0<8 �!�, 2V4><8<8 @07>< O: A09B8 »B, O:V 

<VABOBьAO 2 ?@><>B>@0E/?V4A8;N20G0E FV;ь>28E 35=V2 [124]. 

�V;:8 NF-»B 70728G09 VA=CNBь O: :><?>=5=B8 =50:B82=8E 

F8B>?;07<0B8G=8E :><?;5:AV2, 72’O70=8E G;5=0<8 @>48=8 V=3V1VB>@V2 »B (I»B). 

�>;8 :;VB8=0 ?5@51C20є C G0-D07V (AB0=V A?>:>N), B> NF-»B =0:>?8GCєBьAO B0 

715@V30єBьAO 2 =50:B82=><C AB0=V 70 @0EC=>: V=3V1C20==O ?@>B5W=>< I»B. �VO 

?52=>3> AB8<C;C ?@872>48Bь 4> @O4C ?>A;V4>2=8E ?>4V9 7 ?@>B5W=>< I»B: 

D>AD>@8;N20==O, C1V:2VB8=C20==O B0 453@040FVO. *5 AB2>@Nє C<>28 4;O 

B@0=A;>:0FVW NF-»B 2 :;VB8==5 O4@>, 2 ?>40;ьH><C F5 40є 9><C <>6;82VABь 

1@0B8 CG0ABь C @53C;OFVW 5:A?@5AVW 35=V2-<VH5=59. �8O2;5=> VA=C20==O 

<5E0=V7<C 72>@>B=>3> 72'O7:C I»B: 2V= ?@>=8:0є 2 O4@> :;VB8=8, 28;CG0є NF-»B 7 

?52=8E 7>= 72’O7C20==O 7 �!�, 0 ?>BV< 9>3> ?5@5=>A8Bь C F8B>?;07<C :;VB8=8, 

45 NF-»B 7=>2C 1C45 7=0E>48B8Aь 2 =50:B82=><C AB0=V [49]. 

"B65, 28I5 707=0G5=V DC=:FVW B@0=A:@8?FV9=>3> D0:B>@C NF-»B 

?>:07CNBь 9>3> 206;82VABь C :>=B@>;V G8A;5==8E 0A?5:BV2 2@>465=8E V 
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040?B82=8E V<C==8E ?@>F5AV2 V 9>3> @>;V O: >A=>2=>3> <54V0B>@0 70?0;ь=8E 

@50:FV9. NF-»B V=4C:Cє 5:A?@5AVN @V7=8E ?@>70?0;ь=8E 35=V2, C B><C G8A;V B8E, 

I> :>4CNBь F8B>:V=8 B0 E5<>:V=8, 0 B0:>6 :>>@48=CNBь 70?0;5==O. �8O2;5=> 

28@VH0;ь=C @>;ь NF-»B C @53C;N20==V 286820==O, 0:B820FVW B0 48D5@5=FV0FVW 

:;VB8= 2@>465=>3> V<C=VB5BC B0 70?0;ь=8E &-:;VB8=. �3V4=> 40=8E ;VB5@0BC@8 NF-

»B-A83=0;V=3 є >4=8< V7 ?@>2V4=8E <5E0=V7<V2, I> 0:B82CєBьAO ?@8 ?0B>35=57V 

70E2>@N20=ь, ?>2’O70=8E V7 70?0;5==O<, 7>:@5<0, ?@8 >AB5>0@B@8BV [58, 62]. 

#>:070=>, I> ?@8 >AB5>0@B@8BV 2V41C20єBьAO 3V?5@5:A?@5AVO NF-»B C AC3;>1>2><C 

E@OIV B0 A8=>2V0;ь=V9 B:0=8=V.  

�>3> 0:B820FVO ?>2’O70=0 7 4VєN ?@>70?0;ь=8E F8B>:V=V2 (I�-1³) B0 

?@>4C:BV2 453@040FVW ?>70:;VB8==>3> <0B@8:AC, =040;V 265 0:B82>20=89 NF-»B 

V=4C:Cє 5:A?@5AVN 25;8:>W :V;ь:>ABV 70?0;ь=8E 35=V2, 2:;NG0NG8 BV, I> :>4CNBь 

(!#-α, ��-1³, ��-6, ��-12p40, F8:;>>:A835=07C-2, E5<>:V=8 V <0B@8:A=V 

<5B0;>?@>B5W=078 (MM#-13 B>I>). � @57C;ьB0BV NF-»B 28:>=Cє :;NG>2C @>;ь 

<54V0B>@0 V=4C:FVW ?@>70?0;ь=8E 35=V2, I> A?@8G8=Nє AB8<C;OFVN 70?0;5==O B0 

45AB@C:FV9=8E ?@>F5AV2 C AC3;>10E ?@8 >AB5>0@B@8BV [58, 62, 64]. 

&0:8< G8=><, B@0=A:@8?FV9=89 D0:B>@ NF-»B 704VO=89 C D>@<C20==O B0 

@53C;N20==O <>;5:C;O@=8E <5E0=V7<V2 <V6 @V7=8<8 ;0=:0<8 70?0;ь=>3> 

?@>F5AC, I> 2:07Cє =0 =5>1EV4=VABь 282G5==O 40=>3> 35=C ?@8 E@>=VG=><C 

70?0;ь=><C ?@>F5AV AC3;>1V2 (>AB5>0@B@8BV) B0 2V@CA=><C 70?0;5==V, 

A?@8G8=5=><C SARS-CoV-2 [350]. �’OAC20==O 2V@>3V4=>W 4VW NF-»B, <>65 =040B8 

=>2V <>6;82>ABV 4;O @>7C<V==O @>728B:C O: A0<>3> ?0B>35=57C 70E2>@N20==O, 

B0: V AB2>@5==O 2V4?>2V4=8E B5@0?52B8G=8E AB@0B53V9. 

#@8 287=0G5==V 5:A?@5AVW 35=0 NFKB1 C :;VB8=0E :@>2V >AV1 7 4V03=>7>< 

>AB5>0@B@8B 707=0G5=> 9>3> 71V;ьH5==O 2 1,8 @070 C ?>@V2=O==V 7 ?>:07=8:0<8 

3@C?8 :>=B@>;N, I> є C<>2=> 74>@>28<8 (@8A. 3.13). � 5:A?5@8<5=B0E 

?@>45<>=AB@>20=>, I> C >AV1 7 >AB5>0@B@8B><, O:V 28;V:C20;8Aь 2V4 COVID-19, 

@V25=ь 5:A?@5AVW 35=0 NFKB1 1C2 71V;ьH5=8< 2 2,2 @070 2V4=>A=> ?>:07=8:V2 

3@C?8 :>=B@>;N B0 2 1,2 @070 ?>@V2=O=> 7 3@C?>N >AV1 7 4V03=>7>< >AB5>0@B@8B 

(@8A. 3.13). 
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$8A. 3.13. $V25=ь 5:A?@5AVW 35=0 NFKB1 C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; ### 3 @ f 0,001 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0HV 5:A?5@8<5=B8 ?>:070;8, I> @VAB V=B5=A82=>ABV 5:A?@5AVW 35=0 

NFKB1 C :;VB8=0E :@>2V >AV1 7 >AB5>0@B@8B>< ?>2’O70=89 7 @>728B:>< 70?0;ь=8E 

?@>F5AV2 2 >@30=V7<V. "B65, B@0=A:@8?FV9=89 D0:B>@ NF-»B є 7=0G=8< 

?@>70?0;ь=8< G8==8:>< C ?0B>DV7V>;>3VW >AB5>0@B@8BC. �V;ьH>N <V@>N 9>3> 

?@>70?0;ь=0 @>;ь 7@>AB0є C ;N459 7 >AB5>0@B@8B><, I> ?5@5E2>@V;8 =0 COVID-

19. 

#V4AC<>2CNG8 >B@8<0=V =0<8 @57C;ьB0B8 ?> >FV=FV ABC?5=N 70?0;5==O 2 

>@30=V7<V 2 FV;><C =0 @V2=V 9>3> A?>;CG=>W B:0=8=8 3 :@>2V, C >AV1 7 4V03=>7>< 

>AB5>0@B@8B, O:V 707=0;8 4VW 2V@CAC SARS-C>V2, B@510 707=0G8B8, I> B0:V 

?0FVє=B8 E0@0:B5@87CNBьAO @>728B:>< 1V;ьH V=B5=A82=8E 70?0;ь=8E ?@>F5AV2 

?>@V2=O=> 7 ;N4ь<8, I> AB@0640NBь ;8H5 =0 >AB5>0@B@8B. �V4><>, I> G5@57 

71V;ьH5==O ?@>4C:FVW ?@>70?0;ь=8E F8B>:V=V2 C ?0FVє=BV2 V7 COVID-19 

2V41C20єBьAO C@065==O 1030Bь>E >@30=V2, C B><C G8A;V, 2:;NG0NG8 AC3;>18 [86, 

298]. �E 28@>1=8FB2> <>65 1CB8 ?>2’O70=> 7 1>@>Bь1>N >@30=V7<C 7 2V@CA>< 01> 

?@8 @>728B:C «F8B>:V=>2>3> HB>@<C», I> <>65 ?>3V@H8B8 AB0= ?0FVє=BV2 [34, 

290]. &0:>6 5:A?@5AVO B0 @>7?>4V; C B:0=8=0E ACE-2 <>65 ?>OA=8B8 



100 

A?>AB5@565==O >7=0: V A8<?B><V2 COVID-19 70 <560<8 48E0;ь=8E H;OEV2 [315], 

7>:@5<0 2 :8H5G=8:C, B>=:8E :@>2>=>A=8E AC48=0E, <’O70E B0 A8=>2V0;ь=V9 

B:0=8=V AC3;>1V2 [184]. #@8?CA:0єBьAO, I> C E2>@8E =0 :>@>=02V@CA=C V=D5:FVN, 

<>6CBь @>72820B8AO A8<?B><8 0@B@8BC, I> ?>2’O70=> 7 <5E0=V7<>< 

?0B>35=5B8G=>3> 2?;82C 2V@CAC =0 ;N4Aь:89 >@30=V7<. Є 2V4><8<, I> SARS-

CoV-2 ?>B@0?;Oє 2 :;VB8=C G5@57 ACE-2 B0 A?@89<0єBьAO @5F5?B>@>< TLR-7 

(Toll-like receptor-7, TLR-7). �3V4=> 1V>V=D>@<0FV9=8E >FV=N20=ь [220] 1C;> 

707=0G5=> B0:V @57C;ьB0B8: 35=>< SARS-CoV-2 <VAB8Bь 25;8:C :V;ь:VABь 

D@03<5=BV2, O:V @>7?V7=0NBьAO TLR-7. !0 4>40B>: 4> 9>3> 5:A?@5AVW 2 

V<C=>;>3VG=8E :;VB8=0E, TLR-7 5:A?@5ACєBьAO ?5@5206=> 2 ;535=OE V 1@>=E0E, 

I> 4>72>;Oє SARS-CoV-2 1CB8 28A>:>@>7?V7=0=8< C @53V>=0E 9>3> B@>?V7<C. 

�:B820FVO TLR-7 ?@872>48Bь 4> 0:B820FVW N-:V=F52>W :V=078 c-Jun B0 ?5@540GV 

A83=0;V2 B@0=A:@8?FV9=>3> D0:B>@0 NF-»B. *5 2 A2>N G5@3C A?@8G8=Nє 

?@>4C:FVN V=H8E ?@>70?0;ь=8E F8B>:V=V2 B0 @>728B:C 1V;ьH 206:>3> B0 

V=B5=A82=>3> 70?0;5==O C >AV1 7 4V03=>7>< >AB5>0@B@8B, O:V 1C;8 C@065=V 

2V@CA>< SARS-CoV-2 B0 >4C60;8 ?VA;O COVID-19. 

 

 

3.2. �=B5=A82=VABь 2V;ь=>@048:0;ь=8E ?@>F5AV2 C :@>2V E2>@8E =0 
>AB5>0@B@8B ?VA;O SARS-C>V2-V=D5:FVW 

 

"4=C 7 ?@>2V4=8E @>;59 C D>@<C20==V B0 ?@>3@5AC20==V >AB5>0@B@8BV2 

2V4V3@0NBь ?@>F5A8 2V;ь=>@048:0;ь=>3> >:8A=5==O, O:8 ?@8 =04<V@=><C 

CB2>@5==V 2V;ь=8E @048:0;V2 A?@8ONBь @>728B:C >:8A=>3> AB@5AC [191]. �V4><>, 

I> ?>@CH5==O >:8A=>-0=B8>:A840=B=>W @V2=>2038 70 >AB5>0@B@8BC 28=8:0є ?@8 

=04<V@=><C 28@>1=8FB2V 2V;ь=8E @048:0;V2 B0/01> =54>AB0B=ь>W 0:B82=>ABV 

A8AB5<8 0=B8>:A840=B=>3> 70E8ABC, I> ?>@CHCє B>=:89 10;0=A <V6 

>:A840=B0<8 B0 0=B8>:A840=B0<8, I> ?@872>48Bь 4> >:8A=>3> AB@5AC. 

!0A;V4:>< B0:8E 7AC2V2 1C45 @>728B>: C AC3;>1V A8=>2V0;ь=>3> 70?0;5==O B0 

48ADC=:FVW AC1E>=4@0;ь=>W :VAB:8. !0A;V4:>< =04<V@=>3> CB2>@5==O �(� =0 
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1V>EV<VG=><C @V2=V є CH:>465==O 1V>;>3VG=8E <>;5:C;: 1V;:V2, ;V?V4V2 B0 

=C:;5W=>28E :8A;>B [21]. � @57C;ьB0BV ?>@CHCєBьAO >:8A=>-0=B8>:A840=B=0 

@V2=>2030, I> 1C45 A?@8G8=N20B8 @>728B>: >:8A=>3> AB@5AC. 

' =0H8E 4>A;V465==OE V=B5=A82=VABь 2V;ь=>@048:0;ь=8E ?@>F5AV2 <8 

>FV=N20;8 C ?;07<V :@>2V 2AVE 4>A;V4=8E 3@C? 70 :>=F5=B@0FVєN 0:B82=8E D>@< 

:8A=N (AC?5@>:A84=>3> @048:0;C B0 ?5@>:A84C 2>4=N), ?@>4C:BV2 >:8A=5==O 

;V?V4V2 (4Vє=>28E :>=’N30BV2, &��-0:B82=8E A?>;C: V H8DD>28E >A=>2) B0 1V;:V2 

(0;ь453V4=8E V :5B>==8E ?@>4C:BV2 =59B@0;ь=>3> B0 >A=>2=>3> E0@0:B5@C), 

AC;ьD3V4@8;ь=8E 3@C? (1V;:>28E, =51V;:>28E V 7030;ь=8E) B0 0:B82=>ABV 

0=B8>:A840=B=8E D5@<5=BV2 (AC?5@>:A8448A<CB078 V :0B0;078). 

 

 

3.2.1. �<VAB 0:B82=8E D>@< :8A=N C ?;07<V :@>2V 

 

�:B82=V D>@<8 :8A=N (�(�) ?@89<0NBь CG0ABь C 7=0G=>W :V;ь:>ABV 

DV7V>;>3VG=8E ?@>F5AV2, B0:8E O: 48D5@5=FV0FVO, ?@>;VD5@0FVO, =5:@>7, 0CB>D03VO 

B0 0?>?B>7, 4VNG8 O: A83=0;ь=V <>;5:C;8 01> @53C;OB>@8 D0:B>@V2 B@0=A:@8?FVW. 

�>=8 є 28A>:>@50:FV9=8<8 EV<VG=8<8 <>;5:C;0<8, >B@8<0=8<8 7024O:8 

740B=>ABV <>;5:C;8 O2 ?@89<0B8 5;5:B@>=8, CB2>@NNG8 =0ABC?=V =5AB01V;ь=V 

<>;5:C;8, B0:V O: AC?5@>:A84-0=V>=, ?5@>:A84 2>4=N, 3V4@>:A8;ь=89 @048:0; V 

A8=3;5B=89 :8A5=ь, I> 28@>1;ONBьAO 2AV<0 B8?0<8 :;VB8= [283]. (V7V>;>3VG=V 

@V2=V �(� ?@8B0<0==V =>@<0;ь=><C DC=:FV>=C20==N :;VB8=, 28:>=CNG8 

DC=:FVW :;VB8==>W A83=0;V70FVW B0 3><5>AB07C: @53C;N20==O :;VB8==>3> 

A83=0;V=3C, AB0@V==O B0 0?>?B>7C E>=4@>F8BV2, A8=B57 V 453@040FVO 

?>70:;VB8==>3> <0B@8:AC. � V=H>3> 1>:C, :>;8 �(� 28@>1;ONBьAO 2 =04;8H:C 

01> :>;8 :;VB8==89 70E8AB =5 2 7<>7V <5B01>;V7C20B8 WE, 2V41C20єBьAO 

D>@<C20==O >:8A=>3> AB@5AC, I> A?@8Oє @>728B:C A8=>2V0;ь=>3> 70?0;5==O B0 

48ADC=:FVW AC1E>=4@0;ь=>W :VAB:8 [21]. 

%C?5@>:A84=89 @048:0; є ?5@28==8< @048:0;>< :8A=N, O:89 

CB2>@NєBьAO, :>;8 <>;5:C;0 :8A=N >B@8<Cє >48= 5;5:B@>=. � >@30=V7<V 2 
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A5@548=V :;VB8= ?@8 ?5@51V3C @V7=8E 1V>EV<VG=8E @50:FV9 (>:8A=5==O BV>;V2, 

D;02V=V2, EV=>=V2, :0B5E>;0<V=V2, <5B01>;V7< :A5=>1V>B8:V2) AC?5@>:A84=89 

@048:0; CB2>@NєBьAO O: ?@><V6=0 A?>;C:0. &@510 707=0G8B8, I> 3>;>2=8<8 

<VAFO<8, 45 2V= ?@>4C:CєBьAO, є ?52=V D5@<5=B0B82=V A8AB5<8 2 :;VB8=V. %5@54 

=8E 3>;>2=8<8 є !��(!->:A84070 D03>F8BV2, :A0=B8=>:A84070, F8B>E@><-A-

>:A84070 <VB>E>=4@V9, <>=>>:A835=078 <V:@>A>< B>I>. &@510 2V4<VB8B8, I> 

!��(!->:A84078 =091V;ьH 5:A?@5ACNBьAO C :;VB8=0E, I> 704VO=V C @50:FVW 

70?0;5==O: =59B@>DV;0E B0 <0:@>D030E [314]. 

#5@>:A84 2>4=N є =09AB01V;ь=VH>N <>;5:C;>N A5@54 �(�. "A=>2=8< 

465@5;>< ?5@>:A84C 2>4=N є AC?5@>:A84=0 48A<CB0FVO, O:0 :0B0;V7CєBьAO 

D5@<5=B0<8, 0;5 2>=0 B0:>6 <>65 1CB8 @57C;ьB0B>< 42>5;5:B@>==>3> 

2V4=>2;5==O :8A=N 2 @50:FVOE, I> :0B0;V7CNBьAO >:A84070<8, B0:8<8 O: 

:A0=B8=>:A84070, 3;N:>7>>:A84070, >:A84070 0<V=>:8A;>B, C@0B>:A84070 B0 V=HV. 

' AA02FV2, 7 B>G:8 7>@C @54>:A A83=0;V70FVW B0 @53C;OFVW, H2O2 є 5=4>35==8< 

>:8A=N20G5<. �>3> 4VO =0 >@30=V7< є 0<1V20;5=B=>N B0 70;568Bь 2V4 :V;ь:>ABV: 

70 =87ь:>W :>=F5=B@0FVW 1C45 4VOB8 O: A83=0;ь=0 <>;5:C;0, 0 70 28A>:>3> 2<VABC 

3 ?@>O2;OB8 F8B>B>:A8G=C >:A840=B=C 4VN [39, 146]. 

&0:8< G8=><, 70 DV7V>;>3VG=>3> AB0=C �(� 28:>=CNBь 206;82C @>;ь C 

1030Bь>E 1V>EV<VG=8E ?@>F5A0E, ?@>B5 71V;ьH5=0 35=5@0FVO �(� <>65 

A?@8G8=8B8 ?>H:>465==O AB@C:BC@=8E 1V><>;5:C; AC3;>10, V, 4VNG8 O: 

2=CB@VH=ь>:;VB8==89 A83=0;ь=89 :><?>=5=B, �(� ?>2’O70=V 7 @V7=8<8 

70?0;ь=8<8 @50:FVO<8. �:B82CNG8 :V;ь:0 A83=0;ь=8E H;OEV2, �(� <0NBь 

68BBє2> 206;825 7=0G5==O 2 ?0B>DV7V>;>3VW >AB5>0@B@8BV2. 

#@8 >FV=FV :>=F5=B@0FVW �(� =0<8 1C;> 28O2;5=>, I> :>=F5=B@0FVO 

AC?5@>:A84=>3> @048:0;C C ?;07<V :@>2V 3@C?8 >AV1 7 4V03=>7>< >AB5>0@B@8B 

1C;0 71V;ьH5=0 2 1,7 @070 ?>@V2=O=> 7 3@C?>N :>=B@>;N, O:0 A:;040;0Aь 7 

C<>2=> 74>@>28E >AV1 (@8A. 3.14). 

!0<8 ?>:070=>, I> :>=F5=B@0FVO 40=>3> ?>:07=8:0 C ?;07<V :@>2V 

?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, O:V ?5@5E2>@V;8 COVID-19, 71V;ьHC20;0AO 2 
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2,1 @070 2V4=>A=> 40=>3> ?>:07=8:0 :>=B@>;N B0 2 1,4 @070 ?>@V2=O=> 7 F8< 

?0@0<5B@>< C 3@C?V >AV1, I> <0;8 4V03=>7 >AB5>0@B@8BC (@8A. 3.14). 

 

$8A. 3.14. �>=F5=B@0FVO AC?5@>:A84=>3> @048:0;C C ?;07<V :@>2V 

4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

#@>45<>=AB@>20=> 2 =0H8E 5:A?5@8<5=B0E, I> 2 ?;07<V :@>2V >AV1, O:V 

E2>@V;8 =0 >AB5>0@B@8B, :>=F5=B@0FVO ?5@>:A84C 2>4=N 7@>AB0;0 2 1,5 @070 

2V4=>A=> 40=>3> ?>:07=8:0 C 74>@>28E ;N459 (@8A. 3.15). 

#V4 G0A ?@>2545==O 40=8E 4>A;V465=ь 28O2;5=>, I> C ?;07<V :@>2V >AV1 7 

>AB5>0@B@8B><, O:V ?5@5=5A;8 COVID-19, :>=F5=B@0FVO ?5@>:A84C 2>4=N 

71V;ьHCєBьAO 2 1,8 @070 ?>@V2=O=> 7 40=8< ?0@0<5B@>< C :>=B@>;ь=V9 3@C?V B0 2 

1,3 @070 2V4=>A=> ?>:07=8:0 3@C?8 ?0FVє=BV2 7 >AB5>0@B@8B>< (@8A. 3.15). 

#V4AC<>2CNG8 =0HV @57C;ьB0B8 ?> 282G5==N V=B5=A82=>ABV CB2>@5==O 

@O4C <>;5:C; �(�, <>6=0 :>=AB0BC20B8 =04?@>4C:FVN 2V;ь=8E @048:0;V2 3 

AC?5@>:A84=>3> @048:0;C B0 ?5@>:A84C 2>4=N, O:V є @50:FV9=> 740B=8<8 

A?>;C:0<8, I> =0;560Bь 4> �(�. �V>;>3VG=V 5D5:B8 2V;ь=8E @048:0;V2 є 

:>=F5B@0FV9=>-70;56=8<8: 70 =87ь:8E :>=F5=B@0FV9 2>=8 ?@>O2;ONBь A515 O: 
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A83=0;ь=V <>;5:C;8 (=0?@8:;04, ?5@>:A84 2>4=N), 0 70 28A>:8E 3 O: 

F8B>B>:A8G=89 >:A840=B [179, 283]. 

 

$8A. 3.15. �>=F5=B@0FVO ?5@>:A84C 2>4=N C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�V>;>3VG=0 4VO 4>A;V46C20=8E ?@54AB02=8:V2 �(� 1C45 ?@>O2;OB8AO 2 

>@30=V7<V G5@57 =04<V@=5 >:8A=5==O 1V>;>3VG=8E <>;5:C; (;V?V4V2, 1V;:V2, 

=C:;5W=>28E :8A;>B). �>:@5<0, �(� <>6CBь ?@O<> G8 >?>A5@54:>20=> 

?>H:>46C20B8 >A=>2=V AC3;>1>2V A:;04>2V B0 ?@872>48B8 4> :;V=VG=8E ?@>O2V2 

70?0;ь=>3> 0@B@8BC. &0:, <>;5:C;0 ?5@>:A84C 2>4=N, O:0 4>1@5 48DC7Cє, ;53:> 

?@83=VGCє A8=B57 ?@>B5>3;V:0=V2 E@OI0. *5 <>65 2V41C20B8AO 45:V;ь:><0 

H;OE0<8: 70 @0EC=>: 2B@CG0==O 2 A8=B57 �&(, G0AB:>2> H;OE>< V=3V1C20==O 

3;V:>;VB8G=>3> D5@<5=BC 3;VF5@0;ь453V4-3-D>AD0B453V4@>35=078 2 E>=4@>F8B0E, 

?>A8;NNG8 5D5:B8 ?@>B5>;VB8G=>W B0 >?>A5@54:>20=>W 2V;ь=8<8 @048:0;0<8 

453@040FVW E@OI0. �@V< 2;0A=>W CH:>46CNG>W 4VW, AC?5@>:A84=89 @048:0; B0 

?5@>:A84 2>4=N 15@CBь CG0ABь C D>@<C20==V ?@>4C:BC B@ь>E5;5:B@>==>3> 

2V4=>2;5==O :8A=N, I> є ?>BC6=8< >:8A=N20G5< 3 3V4@>:A8;ь=>3> @048:0;C, 

I> 0:B82=> C@06Cє @V7=V 1V>;>3VG=V <>;5:C;8. �>:@5<0, C AC3;>10E 3V4@>:A8;ь=V 
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@048:0;8 @>7:;040NBь V7>;ь>20=V ?@>B5>3;V:0=8 B0 D@03<5=BCNBь :>;035=, O:V 

A:;040NBь >A=>2C A?>;CG=>W B:0=8=8 >@30=V7<C (E@OI, :VAB:0, ACE>68;;O B>I>) 

B0 70157?5GCNBь WW AB01V;ь=VABь, <VF=VABь V 5;0AB8G=VABь. &0:8< G8=><, 2 

C@065=><C AC3;>1V 2V;ь=V @048:0;8 A?@8ONBь ?@>3@5AC20==N CH:>465==O 

AC3;>1C [191, 274]. 

 

 

3.2.2. �<VAB ?@>4C:BV2 ?5@5:8A=>3> >:8A=5==O ;V?V4V2 C ?;07<V :@>2V 
 

!0A;V4:>< =04<V@=>W ?@>4C:FVW �(� =0 1V>EV<VG=><C @V2=V є 

CH:>465==O 1V>;>3VG=8E <>;5:C;: 1V;:V2, ;V?V4V2 B0 =C:;5W=>28E :8A;>B. %5@54 

=8E, ?@>4C:B8 ?5@5:8A=>3> >:8A=5==O ;V?V4V2 (#"�) <>6CBь A;C3C20B8 

<0@:5@>< V=B5=A82=>ABV 2V;ь=>@048:0;ь=8E ?@>F5AV2 2 4>A;V46C20=><C >@30=V. 

#@>4C:B8 >:8A=5==O ;V?V4V2 є AB0B8G=8<8 <0@:5@0<8 =0A;V4:V2 V=B5=A8DV:0FVW 

2V;ь=>@048:0;ь=8E ?@>F5AV2. �> >A=>2=8E ?@>4C:BV2 #"� =0;560Bь 4Vє=>2V 

:>=’N30B8 (?5@28==V ?@>4C:B8), &��-0:B82=V A?>;C:8 (2B>@8==V ?@>4C:B8) B0 

H8DD>2V >A=>28 (:V=F52V ?@>4C:B8). �Vє=>2V :>=’N30B8 D>@<CNBьAO 2 ?@>F5AV 

>:8A=5==O B0:>W ?>;V=5=0A8G5=>W 68@=>W :8A;>B8, O: 0@0EV4>=>20 (2V41C20єBьAO 

2V4@820==O 3V4@>35=C 2 α-?>;>65==V ?> 2V4=>H5==N 4> ?>42V9=>3> 72’O7:0 2 

<>;5:C;V 68@=>W :8A;>B8). *V ?@>4C:B8 =0;560Bь 4> =5ABV9:8E A?>;C:, O:V 

=040;V ?5@5B2>@NNBьAO =0 =>2V <>;5:C;8 3 =5=0A8G5=V 0;ь453V48, A5@54 O:8E 

1V;ьH5 2Aь>3> CB2>@NєBьAO <0;>=>2>3> 4V0;ь453V4C (70 %). � =>@<V CB2>@5==O 

<0;>=>2>3> 4V0;ь453V4C =5>1EV4=> 4;O ?>40;ьH>3> 9>3> 28:>@8AB0==O C A8=B57V 

@O4C A?>;C: (?@>AB03;0=48=V2, AB5@>W4V2 B>I>), 0;5 ?@8 =04<V@=><C 

?@>4C:C20==V 9>3> <>;5:C;0 15@5 CG0ABь C 7H820==V <>;5:C; ;V?V4V2, 1V;:V2, 

=C:;5W=>28E :8A;>B. *5 ?@872>48Bь 4> AB@C:BC@=>-DC=:FV>=0;ь=8E 7<V= 

:;VB8==8E AB@C:BC@: 7@>AB0є 6>@AB:VABь B0 7=86CєBьAO ?;8==VABь <5<1@0=, 

7<V=NєBьAO 0:B82=VABь D5@<5=BV2, CB2>@NNBьAO �!�-044C:B8, I> A?@8G8=Nє 

<CB0FVW, ?>@CHCNBьAO ?@>F5A8 D03>F8B>7C, ?V=>F8B>7C, :;VB8==>W <V3@0FVW B0 V=. 

[10]. 
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,8DD>2V >A=>28, O: ?@54AB02=8:8 :V=F528E ?@>4C:BV2 #"�, 

D>@<CNNBьAO 2 ?@>F5AV :>=B0:BC <V6 :0@1>=V;ь=8<8 3@C?0<8 0;ь453V4V2 G8 

:5B>=V2 B0 2V;ь=8<8 0<V=>3@C?0<8 1V>;>3VG=8E <>;5:C;. ' A:;04V WE <>;5:C;8 

>1>2’O7:>28< є =0O2=VABь ?>42V9=>3> 72’O7:C 2C3;5Fь-07>B, 45 07>B A?>;CG5=89 7 

0@8;ь=>N G8 0;:V;ь=>N 3@C?>N. +5@57 CB2>@5==O H8DD>28E >A=>2 1C4CBь 

A?>AB5@V30B8AO @V7=V ?>@CH5==O :;VB8==8E ?@>F5AV2: 7<V=0 0:B82=>ABV 

D5@<5=BV2, ?5@51C4>20 AB@C:BC@=8E 1V;:V2, 45D>@<0FVO <5<1@0==8E :0=0;V2, 

7<V=0 ?@>=8:=>ABV <5<1@0= B>I>. /:I> 27OB8 2 FV;><C, B> ?@>4C:B8 

?5@5:8A=>3> >:8A=5==O ;V?V4V2 <0NBь 7=0G=V F8B>B>:A8G=V 2;0AB82>ABV =0 

:;VB8=8, I> ?>@CHCє DC=:FV>=C20==O 1V>EV<VG=8E <5B01>;VG=8E H;OEV2 

(3;V:>;V7, >:8A=5 D>AD>@8;N20==O B>I>), V==0:B82CNBь <5<1@0==V D5@<5=B8 B0 

A8=B5B8G=V ?@>F5A8 @V7=8E DV7V>;>3VG=8E 1V><>;5:C; [295, 303]. 

' E>4V ?@>2545=8E 5:A?5@8<5=BV2 =0<8 1C;> 4>A;V465=> 2<VAB ?@>4C:BV2 

?5@5:8A=>3> >:8A=5==O ;V?V4V2 C ?;07<V :@>2V ;N459, 0 A0<5: ?5@28==8E 

?@>4C:BV2 #"� 3 4Vє=>28E :>=’N30BV2, ?@><V6=8E ?@>4C:BV2 #"� 3 &��-

0:B82=8E A?>;C:, 3>;>2=8< 7 O:8E є <0;>=>289 4V0;453V4, B0 :V=F528E ?@>4C:BV2 

#"� 3 H8DD>28E >A=>2. 

� ?@>F5AV ?@>2545=8E =0<8 5:A?5@8<5=BV2 1C;> 28O2;5=>, I> C 3@C?V 

>AV1 7 >AB5>0@B@8B><, C ?;07<V :@>2V :>=F5=B@0FVO ?5@28==8E ?@>4C:BV2 #"� 3 

4Vє=>28E :>=’N30BV2 71V;ьHC20;0Aь 2 1,9 @070 ?>@V2=O=> 7 ?>:07=8:>< :>=B@>;N 

(@8A. 3.16). 

#@8 287=0G5==O 40=>3> ?0@0<5B@0 C ?;07<V :@>2V 3@C?8 ?0FVє=BV2 7 

4V03=>7>< >AB5>0@B@8B, O:V ?5@5E2>@V;8 COVID-19, :>=F5=B@0FVO 4Vє=>28E 

:>=’N30BV2 7@>AB0;0 2 2,4 @070 ?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N C<>2=> 

74>@>28E >AV1  B0 2 1,5 @070 2V4=>A=> ?>:07=8:0 3@C?8 ?0FVє=BV2 7 4V03=>7>< 

>AB5>0@B@8B (@8A. 3.16). 

 



107 

 

$8A. 3.16. �>=F5=B@0FVO 4Vє=>28E :>=’N30BV2 C ?;07<V :@>2V 4>A;V4=8E 

3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0<8 1C;> 70DV:A>20=>, I> C ?;07<V :@>2V E2>@8E =0 >AB5>0@B@8B 

:>=F5=B@0FVO 2B>@8==8E ?@>4C:BV2 #"� 3 &��-0:B82=8E A?>;C: 7@>AB0;0 2 2,1 

@070 ?> 2V4=>H5==N 4> :>=B@>;ь=>W 3@C?8 (@8A. 3.17). 

#@8 282G5==V :>=F5=B@0FVW 4>A;V46C20=>3> ?>:07=8:0 C ?;07<V :@>2V 

>AV1 7 4V03=>7>< >AB5>0@B@8B, O:V ?5@5=5A;8 E2>@>1C COVID-19, :>=F5=B@0FVO 

&��-0:B82=8E A?>;C: 71V;ьHC20;0Aь 2 2,5 @070 C ?>@V2=O==V V7 7=0G5==O< 

40=>3> ?0@0<5B@C :>=B@>;ь=>W 3@C?8 B0 2 1,4 @070 2V4=>A=> 3@C?8 ?0FVє=BV2 7 

4V03=>7>< >AB5>0@B@8B (@8A. 3.17). 

 

 



108 

 

$8A. 3.17. �>=F5=B@0FVO &��-0:B82=8E A?>;C: C ?;07<V :@>2V 4>A;V4=8E 

3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0ABC?=V =0HV 5:A?5@8<5=B8 ?>:070;8, I> :>=F5=B@0FVO :V=F528E 

?@>4C:BV2 #"� 3 H8DD>28E >A=>2 C ?;07<V :@>2V 3@C?8 >AV1 7 4V03=>7>< 

>AB5>0@B@8B 71V;ьHC20;0AO 2 2,4 @070 2V4=>A=> 40=>3> ?>:07=8:0 C<>2=> 

74>@>28E ;N459 (@8A. 3.18). 

�87=0G5=>, I> :>=F5=B@0FVO H8DD>28E >A=>2 C ?;07<V :@>2V ?0FVє=BV2 7 

>AB5>0@B@8B><, O:V ?5@5E2>@V;8 :>@>=02V@CA=>N V=D5:FVєN, 7@>AB0;0 2 2,7 @070 

?>@V2=O=> 7 :>=B@>;5< B0 2 1,3 @070 2V4=>A=> 3@C?8 E2>@8E ;8H5 =0 >AB5>0@B@8B 

(@8A. 3.18). 
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$8A. 3.18. �>=F5=B@0FVO H8DD>28E >A=>2 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

"45@60=V =0<8 @57C;ьB0B8 є A2V4G5==O< =0:>?8G5==O ?@>4C:BV2 ;V?V4=>W 

?5@>:A840FVW C ?;07<V :@>2V >AV1 7 4V03=>7>< >AB5>0@B@8B. &@510 707=0G8B8, I> 

A?>AB5@V30NBьAO 1V;ьH V=B5=A82=V ?@>F5A8 #"� 2 >@30=V7<V ?0FVє=BV2 7 

>AB5>0@B@8B><, O:V ?5@5E2>@V;8 COVID-19, I> ?V4B25@46Cє 1V;ьH 3;81>:V 

?>@CH5==O >:8A=>-0=B8>:A840=B=>W @V2=>2038. *5 2:07Cє =0 ?@520;N20==O 

2V;ь=>@048:0;ь=8E ?@>F5AV2 B0 @>728B>: >:8A=>3> AB@5AC 2 >@30=V7<V. � >4=>3> 

1>:C, CB2>@5=V ?@>4C:B8 #"� A?@8G8=NNBь =0:>?8G5==O B>:A8G=8E A?>;C: 

(0;ь453V4V2, :5B>=V2 B>I>) B0 ?>40;ьH5 CH:>465==O V=H8E 1V><>;5:C; (;V?V4V2, 

1V;:V2, =C:;5W=>28E :8A;>B). �>:@5<0, 2B>@8==89 ?@>4C:B #"� 3 <0;>=>289 

4V0;ь453V4 740B=89 270є<>4VOB8 7 �!�, 2 @57C;ьB0BV G>3> D>@<CNBьAO �!�-

044C:B8. �@V< B>3> 70 @0EC=>: 270є<>4VW 7 ε-NH2-3@C?0<8 ;V78=C 01> N-

:V=F528<8 0<V=>:8A;>B0<8 1V;:V2, 7 NH2-3@C?0<8 D>AD>;V?V4V2 B0 3;V:>70<V=V2 

<0;>=>289 4V0;ь453V4 D>@<Cє <VAB:8 2A5@548=V <>;5:C; B0 <V6 =8<8 7 

CB2>@5==O< H8DD>28E >A=>2. !0A;V4:>< Fь>3> є ?0B>;>3VG=V 7<V=8 AB@C:BC@=>-

DC=:FV>=0;ь=>3> AB0=C 1V><>;5:C; [156]. &0:, C 4>A;V465==OE :0=04Aь:8E 
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2G5=8E, O:V ?@0FN20; =0 <>45;V in vitro, 28O28;8 >:8A=C 4VN <0;>=>2>3> 

0;ь453V4C =0 1V;:8 <0B@8:AC E@OI>2>W B:0=8=8, I> 2?;8=C;> =0 WW DV78:>-

EV<VG=V 2;0AB82>ABV [10]. 

#@>F5A8 D>@<C20==O >:8A=>3> AB@5AC C A8=>2VW :>;V==8E AC3;>1V2 

?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, 1C2 ?>:070=89 @O4>< 4>A;V4=8:V2 [235, 335]. 

!8<8 2AB0=>2;5=>, ?V428I5==O ?@>4C:FVW �(� (!2"2, NO•) B0 V=B5=A8DV:0FVO 

?@>F5AV2 #"� (71V;ьH5==O 2<VABC <0;>=>2>3> 4V0;ь453V4C). #@8 Fь><C 2>=8 

28O28;8 ?@83=VG5==O 0:B82=>ABV D5@<5=BV2 0=B8>:A840=B=>3> 70E8ABC 

(AC?5@>:A8448A<CB078, :0B0;078, 3;CB0BV>=-S-B@0=AD5@078, 

3;CB0BV>=?5@>:A84078) =0 D>=V B>3>, I> :>=F5=B@0FVO 2V4=>2;5=>3> 3;CB0BV>=C 

7<5=HC20;0AO. �8@065=VABь ?0B>;>3VG=>3> ?@>F5AC ?5@51V3C >AB5>0@B@8BC, 

BO6:VABь >?5@0B82=>3> 2B@CG0==O ?@8 0@B@>A:>?VW 1C;8 =0 ?@O<C ?>2’O70=V 7V 

7@>AB0==O< ?@>>:A840=B=8E ?@>F5AV2 C A8=>2VW AC3;>1V2. �=B5=A8DV:0FVO 

2V;ь=>@048:0;ь=8E ?@>F5AV2 ?@>2>:C20;0 1V;ьH A8;ь=V 45AB@C:B82=>-

48AB@>DVG=8E 7<V=8 AC3;>1>2>3> E@OI0, O:5 AC?@>2>46C20;>AO 703815;;N 

E>=4@>F8BV2. 

/:I> ?>4828B8AO =0 4VN ;V?V4=8E @048:0;V2 7 V=H>3> 1>:C, B> 2>=8 

?>A8;NNBь @>728B>: 70?0;ь=8E ?@>F5AV2: 71V;ьHCNBь =01@O:>2V O28I0 B0 

?@>4C:FVN ?@>AB03;0=48=V2. Є 265 2V4><8< D0:B>< ?@>2V4=0 @>;ь 

?@>AB03;0=48=V2 C @>728B:C 207>48;0B0FVW, 5:AB@02070FVW @V48=8 B0 1>;N 2 

A8=>2V0;ь=8E B:0=8=0E, :>=F5=B@0FVO O:8E 7@>AB0є C A8=>2V0;ь=V9 @V48=V B0 

A8=>2V0;ь=V9 >1>;>=FV. �V;ьH5 B>3>, 7'O2;OєBьAO 2A5 1V;ьH5 4>:07V2 B>3>, I> 

?@>AB03;0=48=8 (>A>1;82> ?@>AB03;0=48= �2) є <54V0B>@0<8, I> 15@CBь CG0ABь 

C A:;04=8E 270є<>4VOE, I> ?@872>4OBь 4> @>728B:C 5@>7V9 AC3;>1>2>3> E@OI0 B0 

=02:>;>AC3;>1>2>W :VAB:8 [71]. %0<5 B><C V=3V1VB>@8 A8=B57C ?@>AB03;0=48=V2 

(V=3V1VB>@8 F8:;>>:A835=078-2 B0 =5AB5@>W4=V ?@>B870?0;ь=V ?@5?0@0B8) H8@>:> 

28:>@8AB>2CNBьAO ?@8 ;V:C20==V 0@B@8BV2. 

"B65, >:8A=89 AB@5A 2V4V3@0є 206;82C @>;ь ?@8 @>728B:C >AB5>0@B@8BC, 

28:;8:0NG8 70?0;5==O B0 453@040FVN E@OI>2>3> <0B@8:AC C AC3;>10E. 

#@>4C:FVO �(� B0 ?>40;ьHV ?@>F5A8 #"� ?>2'O70=V 7 ?>@CH5==O< 
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0=B8>:A840=B=>3> 70E8ABC E>=4@>F8BV2, I> 2V4V3@0є 203><C @>;ь C 453@040FVW 

E@OI>2>W B:0=8=8 B0 703815;V E>=4@>F8BV2 [328, 335]. 

&0:8< G8=><, =0HV @57C;ьB0B8 40NBь =0< 7<>3C AB25@46C20B8 ?@> 

=0:>?8G5==O ?@>4C:BV2 ;V?V4=>W ?5@>:A840FVW C ?;07<V :@>2V >AV1, I> <0;8 

4V03=>7 >AB5>0@B@8BC :>;V==8E AC3;>1V2. #@8 Fь><C A?>AB5@V30NBьAO 1V;ьH 

V=B5=A82=V ?@>F5A8 #"� 2 >@30=V7<V ?0FVє=BV2 7 >AB5>0@B@8B><, O:V ?5@5E2>@V;8 

COVID-19, I> ?V4B25@46Cє 1V;ьH 3;81>:V ?>@CH5==O >:8A=>-0=B8>:A840=B=>W 

@V2=>2038. *5 2:07Cє =0 ?@520;N20==O 2V;ь=>@048:0;ь=8E ?@>F5AV2, 7=865==O 

740B=>ABV 1V>;>3VG=8E A8AB5< 45B>:A8:C20B8 FV @50:B82=V ?@>4C:B8, I> A?@8Oє 

D>@<C20==N >:8A=>3> AB@5AC 2 >@30=V7<V B0:8E ?0FVє=BV2. 

 

 

3.2.3. �<VAB ?@>4C:BV2 >:8A=>W <>48DV:0FVW 1V;:V2 C ?;07<V :@>2V  

 

�=0GCI>N <VH5==N 4;O �(� є 1V;:>2V <>;5:C;8 6828E >@30=V7<V2. 

�V;ь=8 @048:0;8 B0 WE ?>EV4=V 740B=V 0B0:C20B8 1V;:>2V AB@C:BC@8 274>26 2Aь>3> 

?>;V?5?B84=>3> ;0=FN30, I> A?@8G8=Nє ?>@CH5==O AB@C:BC@=>W >@30=V70FVW: 

<>6CBь A?>AB5@V30B8AO ?@>F5A8 03@530FVW 01> D@03<5=B0FVW <>;5:C;8 1V;:V2. 

�<V=>:8A;>B=89 A:;04 1V;:V2 1C45 2?;820B8 =0 ?@>F5A8 V=B5=A82=>ABV WE 

>:8A=>W <>48DV:0FVW. �> 0:F5?B>@=8E 3@C? 1V;:V2, O:V A?@><>6=V 

?5@5E>?;N20B8 5;5:B@>=8 B0 @503C20B8 7 �(� =0;560Bь 48AC;ьDV4=V, 

AC;ьD3V4@8;ь=V, :0@1>=V;ь=V, :0@1>:A8;ь=V B0 0<V=>3@C?8 F8E <>;5:C;. 

� ?@>F5AV >:8A=5==O B0 2V4?>2V4=>3> ?5@5B2>@5==O 1V;:>28E <>;5:C; 

A?>AB5@V30NBьAO =0ABC?=V <>48DV:0FVW: 7@>AB0==O 3V4@>DV;ь=>ABV 1VG=>3> 

;0=FN30, D@03<5=B0FVO 1VG=>3> B0 >A=>2=>3> ;0=FN30 AB@C:BC@8 <>;5:C;8, 

03@530FVO 2 @57C;ьB0BV CB2>@5==O :>20;5=B=8E ?>?5@5G=8E 72’O7:V2 01> 

3V4@>D>1=8E 270є<>4V9, 45=0BC@0FVO <>;5:C;8 1V;:0 B0 WW :>=D>@<0FV9=V 7<V=8. 

&0:V <>48DV:>20=V 1V;:8, ?@8 CB2>@5==V WE 2 =04<V@=V9 :V;ь:>ABV, =5 1C4CBь 

28:>=C20B8 A2>W DV7V>;>3VG=V DC=:FVW B0 1C4CBь A?@8G8=N20B8 D>@<C20==O 

@V7=8E ?0B>;>3VG=8E ?@>F5AV2, 2 B><C G8A;V V >AB5>0@B@8BV2 [134, 160]. 
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' =0H8E 5:A?5@8<5=B0E <8 ?@>2>48;8 282G5==O >:8A=>W <>48DV:0FVW 

1V;:V2 ?;07<8 :@>2V 70 :>=F5=B@0FVєN 0;ь4>- B0 :5B>?>EV4=8E ?@>4C:BV2 

=59B@0;ь=>3> B0 >A=>2=>3> E0@0:B5@C. #@>2545=V =0<8 5:A?5@8<5=B8 ?>:070;8, 

I> C 3@C?V ?0FVє=BV2 E2>@8E 7 4V03=>7>< >AB5>0@B@8B :>;V==8E AC3;>1V2, C 

?;07<V :@>2V 71V;ьHC20;0AO :>=F5=B@0FVO <>48DV:>20=8E 1V;:>28E <>;5:C;: 

28O2;5=> 71V;ьH5==O @V2=O =59B@0;ь=8E 0;ь453V4=8E ?@>4C:BV2 (E max = 356 

=<) 3 2 2,4 @070 ?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N (@8A. 3.19). ' ?;07<V :@>2V 

>AV1 7 >AB5>0@B@8B><, O:V ?5@5=5A;8 COVID-19, :>=F5=B@0FVO =59B@0;ь=8E 

0;ь453V4=8E ?@>4C:BV2 7@>AB0;0 2 2,7 @070 2V4=>A=> :>=B@>;N B0 2 1,3 @070 C 

?>@V2=O==V 7 ?>:07=8:0<8 3@C?8 >AV1 7 4V03=>7>< >AB5>0@B@8B (@8A. 3.19). 

 

 

$8A. 3.19. �>=F5=B@0FVO =59B@0;ь=8E 0;ь453V4=8E >:8A=5=8E ?@>4C:BV2 

1V;:V2 (E max = 356 =<) C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0<8 1C;> ?@>45<>=AB@>20=>, I> 2 ?;07<V :@>2V >AV1 7 4V03=>7>< 

>AB5>0@B@8B :>=F5=B@0FVO =59B@0;ь=8E :5B>==8E 1V;:>28E ?@>4C:BV2 (E max = 

370 =<) 7@>AB0;0 2 1,8 @070 2V4=>A=> ?>:07=8:V2 3@C?8 :>=B@>;N, O:89 A:;040;8 

C<>2=> 74>@>2V >A>18 (@8A. 3.20). ' ?;07<V :@>2V >AV1, C O:8E 2AB0=>2;5=> 
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4V03=>7 >AB5>0@B@8BC B0 O:V ?5@5=5A;8 COVID-19, :>=F5=B@0FVO =59B@0;ь=8E 

:5B>==8E ?@>4C:BV2 71V;ьHC20;0Aь 2 2,2 @070 ?>@V2=O=> 7 :>=B@>;5< B0 2 

1,4 @070 2V4=>A=> 40=>3> ?0@0<5B@0 3@C?8 >AV1 7 4V03=>7>< >AB5>0@B@8B 

(@8A. 3.20). 

 

$8A. 3.20. �>=F5=B@0FVO =59B@0;ь=8E :5B>==8E >:8A=5=8E ?@>4C:BV2 

1V;:V2 (E max = 370 =<) C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

#@8 4>A;V465==V ?@>4C:BV2 >:8A=5==O 1V;:V2 >A=>2=>3> E0@0:B5@C 

28O2;5=>, I> C ?;07<V :@>2V >AV1, I> <0;8 4V03=>7 >AB5>0@B@8B, :>=F5=B@0FVO 

0;ь4>?>EV4=8E (E max = 430 =<) 71V;ьHC20;0Aь 2 2,1 @070 ?>@V2=O=> 7 

:>=B@>;ь=8<8 ?>:07=8:0<8 (@8A. 3.21). 

�0DV:A>20=>, I> C ?;07<V :@>2V >AV1 7 >AB5>0@B@8B><, O:V ?5@5=5A;8 

COVID-19, :>=F5=B@0FVO >A=>2=8E 0;ь453V4=8E ?@>4C:BV2 71V;ьHC20;0AO 2 2,6 

@070 2V4=>A=> :>=B@>;ь=8E 7=0G5=ь B0 2 1,5 @070 ?>@V2=O=> 7 ?>:07=8:0<8 3@C?8 

E2>@8E =0 >AB5>0@B@8B (@8A. 3.21). 
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$8A. 3.21. �>=F5=B@0FVO >A=>2=8E 0;ь453V4=8E >:8A=5=8E ?@>4C:BV2 

1V;:V2 (E max = 430 =<) C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

' ?;07<V :@>2V ?0FVє=BV2 7 ?0B>;>3VєN AC3;>1V2 =0<8 B0:>6 1C;> 

2AB0=>2;5=> 7@>AB0==O :>=F5=B@0FVW 2 1,6 @070 >:8A=> <>48DV:>20=8E 1V;:V2 

>A=>2=>3> E0@0:B5@C, I> =0;560Bь 4> :5B>?>EV4=8E (E max = 530 =<) 2V4=>A=> 

?>:07=8:V2 3@C?8 C<>2=> 74>@>28E ;N459 (@8A. 3.22). 

"B@8<0=V =0<8 40=V ?>:070;8, I> C ?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, 

O:V >4C60;8 2V4 COVID-19 70 6-9 <VAOFV2 4> Fь>3>, :>=F5=B@0FVO >A=>2=8E 

:5B>==8E ?@>4C:BV2 71V;ьHC20;0Aь 2 1,9 @070 ?>@V2=O=> 7 :>=B@>;5< B0 2 1,3 

@070 ?>@V2=O=> 7V 7=0G5==O< 40=>3> ?>:07=8:0 C 3@C?V >AV1, I> <0;8 4V03=>7 

>AB5>0@B@8B (@8A. 3.22). 
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$8A. 3.22. �>=F5=B@0FVO =59B@0;ь=8E 0;ь453V4=8E >:8A=5=8E ?@>4C:BV2 

1V;:V2 (E max = 356 =<) C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�8O2;5=V =0<8 =5>1>@>B=V ?5@51C4>28 <>;5:C; 1V;:V2 C ?;07<V :@>2V >AV1 

7 2AB0=>2;5=8< 4V03=>7>< >AB5>0@B@8B A2V4G8Bь ?@> 0:B820FVN 

2V;ь=>@048:0;ь=8E ?@>F5AV2 B0 7AC2 >:8A=>-0=B8>:A840=B=>W @V2=>2038 C 

?@>>:A840=B=89 1V:. &0:V ?5@51C4>28 2 1V;:>28E <>;5:C;0E (03@530FVO, 

?>;V<5@870FVO, 7<V=0 AC<0@=>3> 70@O4C, 3V4@>D>1=>ABV/3V4@>DV;ь=>ABV, 

@>73>@B0==O B>I>) <>6CBь A?@8G8=8B8 2B@0BC WE AB@C:BC@=>-DC=:FV>=0;ь=>W 

0:B82=>ABV, I> 2?;8=5 =0 WE DC=:FVW O: @5F5?B>@V2, D5@<5=BV2, ?5@5=>A=8:V2 01> 

AB@C:BC@=8E 1V;:V2 [76]. &0:V <>48DV:>20=V 1V;:>2V <>;5:C;8 <>6CBь 

=0:>?8GC20B8AO 2 :;VB8=V B0 ?>@CHC20B8 WE DC=:FV>=C20==O [161]. 

":8A=89 AB@5A <>65 AB0B8 ?@8G8=>N ?@>F5AV2 :0@1>=V;N20==O 1V;:>28E 

<>;5:C;, I> 2V41C20єBьAO 2=0A;V4>: ?@O<>3> 2?;82C �(� 01> <>65 1CB8 

V=VFV9>20=5 <5B0;0<8 >:8A=V ?5@51C4>28 C 1VG=8E ;0=FN30E @O4C 0<V=>:8A;>B, 

B0:8E O: ?@>;V=, ;V78=, B@5>=V= B0 0@3V=V=. �0 @0EC=>: <5E0=V7<C α-0<V4C20==O 

01> ?@8 >:8A=5==V 1VG=8E ;0=FN3V2 N-:V=F528E 3;CB0<V;ь=8E 70;8H:V2 7 

CB2>@5==O< α-:5B>0F8;ь=>3> ?>EV4=>3> <>6CBь 1CB8 AD>@<>20=V :0@1>=V;ь=V 
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?>EV4=V 1V;:V2. !5?@O<89 H;OE :0@1>=V;N20==O 1V;:>28E <>;5:C; 2V41C20єBьAO 

70 @0EC=>: :0@1>=V;N20==O B0:8E 0<V=>:8A;>B, O: ;V78=, 3VAB848= B0 F8AB5W=, I> 

2V41C20єBьAO 7024O:8 WE=ь>W @50:FVW 7 @50:FV9=>0:B82=8<8 :0@1>=V;ь=8<8 

3@C?0<8, O:V 1C4CBь CB2>@N20B8AO ?@8 >:8A=5==V ;V?V4V2 (4-3V4@>:A8-B@0=A-2-

=>=5=0;N, <0;>=>2>3> 4V0;ь453V4C 01> 0:@>;5W=C) B0 2C3;52>4V2 (3;V>:A0;N, 

<5B8;3;V>:A0;N B>I>) [126]. 

#@8 ?>@V2=O==V =0H8E @57C;ьB0BV2 ?@8 >FV=FV >:8A=>W <>48DV:0FVW 

1V;:V2, =5>1EV4=> 707=0G8B8 1V;ьH V=B5=A82=5 WE CB2>@5==O 2 :@>2V >AV1 7 

2AB0=>2;5=8< 4V03=>7>< >AB5>0@B@8B B0 O:V ?>BV< ?5@5=5A;8 E2>@>1C COVID-

19. &0:V @57C;ьB0B8 <>6CBь 1CB8 =0A;V4:>< 157?>A5@54=ь> ?@O<>W 4VW 2V@CAC 

SARS-CoV-2, O: V=D5:FV9=>3> 035=BC =0 >@30=V7<, I> ?@>2>:Cє A8=B57 

?@>70?0;ь=8E F8B>:V=V2 B0 V=B5A8DV:Cє 70?0;ь=V ?@>F5A8. 

 

 

3.2.4. $V2=V 5:A?@5AVW 35=V2 LRP1  B0 OLR1  C :;VB8=0E :@>2V 
 

!0<8 1C;0 ?@>2545=0 >FV=:0 2?;82C :>@>=02V@CA=>W E2>@>18 =0 

?0FVє=BV2, O:8< 2AB0=>28;8 4V03=>7 >AB5>0@B@8BC, =0 <>;5:C;O@=>-35=5B8G=><C 

@V2=V 70 @V2=5< 5:A?@5AVW 35=V2, 70;CG5=8E C @53C;OFVN ;V?V4=>3> <5B01>;V7<C. 

�C;> 287=0G5=> @V2=V 5:A?@5AVW 35=V2 LRP1 (:>4Cє 1V;>: 1, ?>4V1=89 4> 

@5F5?B>@0 ;V?>?@>B5W=V2 =87ь:>W IV;ь=>ABV (01> @5F5?B>@ 4;O α2-

<V:@>3;>1C;V=C, 01> @5F5?B>@ 0?>;V?>?@>B5W=C E (LRP-1)) B0 OLR1 (:>4Cє 

@5F5?B>@ >:8A=5=8E ;V?>?@>B5W=V2 =87ь:>W IV;ь=>ABV (ox-LDL), I> є 

?@54AB02=8:>< =04@>48=8 ;5:B8=V2 %-B8?C 3 LOX-1 (lectin-type oxidized LDL 

receptor 1 (@5F5?B>@ 1-3> B8?C 4;O >:8A=5=8E ;V?>?@>B5W4V2 =87ь:>W IV;ь=>ABV)) 

C :;VB8=0E :@>2V >AV1 7 2AB0=>2;5=8< 4V03=>7>< >AB5>0@B@8B B0 E2>@8E =0 40=5 

70E2>@N20==O, I> ?5@5=5A;8 COVID-19. 

�AB0=>2;5=>, I> C :@>2V 3@C?8 >AV1, I> <0;8 >AB5>0@B@8B @V25=ь 

5:A?@5AVW 35=0 LRP1 7=86C202AO 2 1,7 @070 2V4=>A=> ?>:07=8:0 :>=B@>;N 

(@8A. 3.23). 
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#>:070=>, I> C 3@C?V ?0FVє=BV2 7 2AB0=>2;5=8< 4V03=>7>< >AB5>0@B@8B B0 

O:V E2>@V;8 =0 COVID-19, @V25=ь 5:A?@5AVW 35=0 LRP1 7<5=HC202AO 2 2,3 @070 

?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N ;N459 B0 2 1,4 @070 2V4=>A=> 40=>3> 

?>:07=8:0 3@C?8 >AV1 7 >AB5>0@B@8B>< (@8A. 3.23). 

 

 

$8A. 3.23. $V25=ь 5:A?@5AVW 35=0 LRP1 C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; ### 3 @ f 0,001 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0 =0ABC?=><C 5B0?V 1C;> 287=0G5=> @V25=ь 5:A?@5AVW 35=0 OLR1 C 

:;VB8=0E :@>2V 4>A;V4=8E 3@C?. �0DV:A>20=>, I> 40=89 ?0@0<5B@ C :@>2V >AV1 7 

2AB0=>2;5=8< 4V03=>7>< >AB5>0@B@8B 71V;ьHC202AO 2 1,9 @070 2V4=>A=> 

:>=B@>;N (@8A. 3.24). 

#>:070=>, I> C :@>2V ?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, I> ?5@5E2>@V;8 

COVID-19, @V25=ь 5:A?@5AVW 35=0 OLR1 71V;ьHC202AO 2 2,4 @070 2V4=>A=> 

?>:07=8:0 :>=B@>;ь=>W 3@C?8 ;N459 B0 2 1,3 @070 ?>@V2=O=> 7 3@C?>N >AV1 7 

28O2;5=>N ?0B>;>3VєN AC3;>1V2 3 >AB5>0@B@8B>< (@8A. 3.24). 
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$8A. 3.24. $V25=ь 5:A?@5AVW 35=0 OLR1 C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; ### 3 @ f 0,001 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�3V4=> 40=8E ;VB5@0BC@8 [82, 238, 339] 2V4><>, I> LRP1 ?@54AB02;Oє 

A>1>N 1030B>DC=:FV>=0;ь=89 @5F5?B>@, I> @53C;Nє @V7=V DV7V>;>3VG=V ?@>F5A8: 

<5B01>;V7< ;V?>?@>B5W=V2, 0:B820FVN ;V7>A><0;ь=8E D5@<5=BV2, 453@040FVN 

?@>B507, ?>B@0?;O==O B>:A8=V2 10:B5@V9 V 2V@CAV2 2 A5@548=C :;VB8=8, 4>7@V20==O 

B0 @5F8@:C;OFVW V=B53@8=V2, @53C;N20==O B>=CAC B0 ?@>=8:=>ABV AC48=, @>ABC, 

<V3@0FVW B0 0?>?B>7C. 

�06;82C A8AB5<=C DC=:FVN 28:>=Cє 2 >@30=V7<V LRP1, B><C I> 2V= 

740B=89 @>7?V7=020B8 1V;ьH5 100 ;V30=4V2: 3;V:>?@>B5W=8 ?>70:;VB8==>3> 

<0B@8:AC, ;V?>?@>B5W=8, F8B>:V=8, D0:B>@8 @>ABC B>I>. �> Fь>3> 6 LRP1 

A?@><>6=89 270є<>4VOB8 B0 7’є4=C20B8AO 7 1030Bь<0 040?B>@=8<8 1V;:0<8 C 

F8B>?;07<V :;VB8=. &0:>6 >A>1;82VABN LRP1 є A?@><>6=VABь 7’є4=C20B8AO 7 

B0:8<8 B@0=A<5<1@0==8<8 @5F5?B>@0<8, O: @5F5?B>@=V B8@>78=:V=078, 

V=B53@8=8, @5F5?B>@8 :VAB:>2>3> <>@D>35=5B8G=>3> 1V;:0 II B8?C, @5F5?B>@8 

TGF³1, 0 B0:>6 <>65 7<V=N20B8 DC=:FV>=0;ь=VABь @O4C B@0=A<5<1@0==8E 

@5F5?B>@V2 [93, 224, 287, 339]. 
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�07>?@>B5:B>@=0 DC=:FVO LRP1 C ;535=52V9 0@B5@VW 1C;0 ?>:070=0 

4>A;V4=8:0<8 =0 G>;V 7 Calvier [45]. +5@57 =0O2=VABь 1030Bь>E ;V30=4V2 LRP1 

<>65 1CB8 B5@0?52B8G=>N <VH5==N 70 C<>2 ?V4B@8<0==O AC48==>3> 3><5>AB07C 

B0 1@0B8 CG0ABь C 7<5=H5==V <0:@>3;>1C;V=-70;56=8E A83=0;V2 ?@8 70?0;5==V, 

I> @>72820єBьAO ?@8 @O4V 206:8E ?0B>;>3V9. �87=0G5=> @V7=V 03>=VAB8 LRP1, 4> 

=8E =0;560Bь ?@8@>4=89 α2-, α1-0=B8B@8?A8=, 0=B8B@><1V= III, 0 B0:>6 

A8=B5B8G=89 SP16. #@>2545=0 ?>78B82=0 >FV=:0 45:V;ь:>E 03>=VABV2 LRP1 7 

28:>@8AB0==O< 4>:;V=VG=8E 5:A?5@8<5=B0;ь=8E <>45;59 VH5<VW-@5?5@DC7VW. � 

=8E 420 03>=VAB8 (α1-0=B8B@8?A8= V SP16) 4>A;V46C20;8Aь 265 C :;V=VG=VG=8E 

28?@>1C20==OE ?@8 3>AB@><C V=D0@:BV <V>:0@40. Є V=D>@<0FVO ?@> ;V:0@Aь:V 

?@5?0@0B8, I> <>6CBь 2?;820B8 =0 0:B82=VABь @5F5?B>@C LRP1. +0AB8=0 7 F8E 

D0@<0F52B8G=8E 70A>1V2 ?@>E>48Bь B5ABC20==O C 4>A;V465==OE =0 @V2=V 

:;V=VG=8E 28?@>1C20=ь 4;O :>@5:FVW 70E2>@N20=ь A5@F52>-AC48==>W A8AB5<8 

[45]. �3V4=> ;VB5@0BC@=8E 40=8E 2V4><>, I> LRP1 <>65 <>4C;N20B8 3><5>AB07 

AC48= 7024O:8 <5E0=V7<0< @53C;OFVW 207>0:B82=8<8 @5G>28=0<8 B0 

A?5F8DVG=8<8 A83=0;ь=8<8 H;OE0<8 2A5@548=V :;VB8=8: H;OE V=3V1VB>@0 

0:B820B>@0 ?;07<V=>35=C 1, H;OE B@><1>F8B0@=>3> D0:B>@0 @>ABC, 

B@0=AD>@<CNG89 D0:B>@ @>ABC ³ A83=0;ь=89 H;OE, 0 B0:>6 H;OE D0:B>@0 @>ABC 

5=4>B5;VN AC48= [45]. 

�AB0=>2;5=>, I> LRP-1 15@5 CG0ABь :0B01>;V7<V 1V;:0 03@5:0=C 

E@OI>2>3> <0B@8:AC O: 2 =>@<V, B0: V ?@8 ?0B>;>3VG=8E AB0=0E. #>70 <560<8 

:;VB8=8 2V= 28:>=Cє @>;ь >A=>2=>3> <>4C;OB>@0 0:B82=>ABV 040<0;V78=-?>4V1=>W 

<5B0;>?@>B5W=078 7 B@><1>A?>=48=>28<8 <>B820<8 5 (metallopeptidase with 

thrombospondin type 1 motif 5, ADAMTS-5). *59 D5@<5=B 7=0E>48BьAO C 

?>70:;VB8==><C <0B@8:AV B0 є :;NG>28< D5@<5=B>< (03@5:0=070), I> ?@89<0є 

CG0ABь C @>7I5?;5==V 03@5:0=C, >A=>2=>3> ?@>B5>3;V:0=C E@OI0 [320]. 

LOX-1 є @5F5?B>@=8< 1V;:>< =04@>48=8 ;5:B8=V2 %-B8?C. �:A?@5AVO 

35=C LOX-1 @53C;NєBьAO 70 @0EC=>: A83=0;ь=>3> H;OEC F8:;VG=>3> AM(. �>3> 

DC=:FVO ?>2’O70=0 7V 72'O7C20==O<, V=B5@=0;V70FVєN B0 @>7I5?;5==O< 

>:8A=5=>3> ;V?>?@>B5W=C =87ь:>W IV;ь=>ABV. �V4><>, I> A8AB5<0 LOX-1/ox-LDL 
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70;CG5=V C <5E0=V7<8 D>@<C20==O 0@B@8BC. �AB0=>2;5=>, I> A8AB5<0 LOX-1/ox-

LDL <0є ?52=5 7=0G5==O C ?>ABC?>2><C @C9=C20==V E@OI0. /?>=Aь:8 

4>A;V4=8:8 =0 G>;V 7 Nakagawa 2?5@H5 ?>:070;8, I> ?@8 0@B@8BV, V=4C:>20=><C 

78<>70=><, 28O2;OєBьAO 5:A?@5AVO LOX-1 B0 =0O2=VABь ox-LDL C E>=4@>F8B0E 

AC3;>1C [228]. *V 4>A;V4=8:8 707=0G8;8, I> C 1070;ь=><C :C;ьBC@0;ь=><C 

A5@54>28IV IC@OGV AC3;>1>2V E>=4@>F8B8 74V9A=N20;8 5:A?@5AVN LOX-1, 0 ox-

LDL, O:89 72’O7Cє LOX-1, ?@872>482 4> 7=865==O 68BBє740B=>ABV 

:C;ьB82>20=8E E>=4@>F8BV2 [228]. 

�=HV 2G5=V ?>:070;8, I> C ;N459 ox-LDL =0O2=89 C A8=>2V0;ь=V9 @V48=V 

AC3;>1C B0 ?@8 >AB5>0@B@8BV C E@OIV ;N48=8 28O2;OєBьAO A?V;ь=0 5:A?@5AVO 

LOX-1 B0 ox-LDL [15, 284]. 

�0 40=8<8 4>A;V4=8:V2 C 1V>;>3VG=8E @V48=0E >@30=V7<C (:@>2V B0 A8=>2VW) 

E2>@8E 7 4V03=>7>< @52<0B>W4=89 0@B@8B =0O2=89 @>7G8==89 ;5:B8=>?>4V1=89 

@5F5?B>@ 1 >:8A=5=>3> ;V?>?@>B5W=C =87ь:>W IV;ь=>ABV (sLOX-1) [145]. 

#>:070=>, I> 71V;ьH5==O 2<VABC (!#-α 7C<>2;Nє =5 BV;ь:8 @>728B>: 

@52<0B>W4=>3> 0@B@8BC, 0;5 B0:>6 D>@<C20==N 5=4>B5;V0;ь=>W 48ADC=:FVW 70 

@0EC=>: 7@>AB0==O C AC48=0E :>=F5=B@0FVW >:8A=5=8E �#!- B0 0:B820FVW 

H;OEC LOX-1/NF»B/Arg2. *5 28:;8:0є 7<5=H5==O 1V>4>ABC?=>ABV >:A84C 07>BC 

B0 7=865==O @V2=O F8:;VG=>3> � (. #@8 ?@>2545==V B5@0?VW 7 28:>@8AB0==O< 

0=B8-(!#-α A?>AB5@V30єBьAO 7<5=H5==O :;V=VG=8E AC3;>1>28E A8<?B><V2, 0 

B0:>6 2V4=>2;5==O DC=:FV>=C20==O 5=4>B5;VN 2 @57C;ьB0BV 7<5=H5==O 

:>=F5=B@0FVW LOX-1, AC48==8E >:8A=5=8E ;V?>?@>B5W=V2 =87ь:>W IV;ь=>ABV 

(oxLDL) B0 0@3V=078 2 (Arg2) [16]. $V25=ь sLOX-1 <>65 1CB8 70AB>A>20=89 2 

O:>ABV 1V>;>3VG=>3> <0@:5@:C 4;O >FV=N20==O ABC?5=N :;V=VG=>W @5<VAVW B0 

V=B5=A82=>ABV ?5@51V3C E2>@>18 C ?0FVє=BV2, I> <0;8 4V03=>7 @52<0B>W4=89 

0@B@8B. 

' @O4V 4>A;V465=ь ?>:070=>, I> ;5:B8=>?>4V1=89 @5F5?B>@ ox-LDL-1 

(LOX-1) 28:>=Cє DC=:FVN 7=0GCI>3> @5F5?B>@C 4;O ox-�#!-, O:V 1C;8 

>B@8<0=V H;OE>< :;>=C20==O 7 :C;ьB82>20=8E 5=4>B5;V0;ь=8E :;VB8= 0>@B8, 

>45@60=V 7 25;8:>W @>30B>W EC4>18. &0:>6 707=0G5=0 WE 5:A?@5AVO 2 25;8:V9 
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:V;ь:>ABV @V7=><0=VB=8E B8?0E :;VB8=: 5=4>B5;V0;ь=V :;VB8=8, :;VB8=8 

3;045=ь:>W <CA:C;0BC@8 AC48=, <0:@>D038 B0 E>=4@>F8B8 [16, 133] 

�<5@8:0=Aь:V 2G5=V 287=0G8;8 7=0G5==O @>;V LOX-1 C @>728B:C A5@F52>-

AC48==8E 70E2>@N20=ь. !8<8 1C;> 2AB0=>2;5=>, I> ?@8 D>@<C20==V 70?0;5==O 

A?>AB5@V30єBьAO V=4C:FVO @5F5?B>@0 >:8A=5=8E �#!-, LOX-1. �0 C<>2 3>AB@>3> 

:>@>=0@=>3> A8=4@><C F59 @5F5?B>@ 15@5 CG0ABь 2 CB2>@5==V 

0B5@>A:;5@>B8G=8E 1;OH>:. � 1V;ьH>ABV 28?04:0E 5:A?@5AVO LOX-1 =0 

5=4>B5;V0;ь=8E :;VB8=0E є =87ь:>N, 0;5 ?@8 4VW @O4C 0B5@>A:;5@>B8G=8E 

AB8<C;V2 (=0?@8:;04, (!#-α, >:8A=5=8E �#!- B>I>) 1C45 =01030B> 7@>AB0B8 

5:A?@5AVO ;5:B8=>?>4V1=>3> @5F5?B>@0 LOX-1 [268]. #>:070=>, I> ?@8 B0:8E 

?0B>;>3VOE, O: 0B5@>A:;5@>7 B0 @878: V=D0@:BC <V>:0@40, A?>AB5@V30NBьAO 

<CB0FVW 35=0 OLR1. 

#@>2545=V 4>A;V465==O =0 G>;V 7 Hashimoto ?>:070;8 70;CG5=VABь C 

?0B>DV7V>;>3VN 0@B@8BC ;5:B8=>?>4V1=>W >:8A=5=>W A8AB5<8 ;V?>?@>B5W=V2 

=87ь:>W IV;ь=>ABV (ox-LDL) @5F5?B>@-1 (LOX-1)/ox-LDL. �2060єBьAO, I> LOX-

1-?>78B82=V A8=>2V0;ь=V :;VB8=8 B0 E>=4@>F8B8 <>6CBь 1CB8 28:>@8AB0=V 2 

O:>ABV ?>B5=FV9=8E <VH5=59 4;O ?@>DV;0:B8:8 B0 ;V:C20==O 0@B@8BC [133]. 

"B65, ;VB5@0BC@=V 465@5;0 A2V4G0Bь, I> LRP1 B0 OLR1 28:>=CNBь 2 

=0H><C >@30=V7<V @>;ь 1030B>DC=:FV>=0;ь=8E @5F5?B>@V2, O:V 15@CBь CG0ABь C 

:;VB8==V9 A83=0;V70FVW, ?@>F5A0E B@0=A?>@BC20==O ;V?>?@>B5W=V2, 0 B0:>6 704VO=V 

C D>@<C20==O @V7=8E ?0B>;>3VG=8E AB0=V2: 70?0;ь=8E ?@>F5AV2, >:8A=>3> AB@5AC 

B>I>. 

#@>2545=V =0<8 5:A?5@8<5=B8 ?>:070;8, I> C E2>@8E 7 4V03=>7>< 

>AB5>0@B@8B C :;VB8=0E :@>2V 7<5=HC20;0AO 5:A?@5AVO 35=C LRP1 B0 

71V;ьHC20;0AO 5:A?@5AVO 35=C OLR1 2V4=>A=> ?>:07=8:V2 :>=B@>;N. #>4V1=V 

7<V=8 =0<8 1C;8 70DV:A>20=V V 2 :@>2V 3@C?8 ?0FVє=BV2 7 >AB5>0@B@8B>< ?VA;O 

>4C60==O 2V4 COVID-19, 0;5 WE V=B5=A82=VABь 1C;0 1V;ьH 28@065=0, I> A2V4G8Bь 

?@> <>6;82V 1V;ьH A5@9>7=V ?>@CH5==O 5:A?@5AVW 40=8E 35=V2. 
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3.2.5. �>=F5=B@0FVO 1V;:>28E B0 =51V;:>28E AC;ьD3V4@8;ь=8E 3@C? C 

?;07<V :@>2V 
 

%C;ьD3V4@8;ь=V 3@C?8 1V>;>3VG=8E <>;5:C; <>6CBь 1CB8 28:>@8AB0=V 2 

O:>ABV 7=0GCI8E <0@:5@V2 AB0=C >:8A=>-0=B8>:A840=B=>W @V2=>2038 2 >@30=V7<V. 

%V@:0, I> 2E>48Bь 4> A:;04C BV>;>2>W 3@C?8 <>;5:C;8, =040є W9 ?52=V A?5F8DVG=V 

B0 =04728G09=V 2;0AB82>ABV. �0 @0EC=>: F8E C=V:0;ь=8E 2;0AB82>AB59 1V>;>3VG=V 

<>;5:C;8 740B=V 28:>=C20B8 FV;89 A?5:B@ 1030B>3@0==8E DC=:FV9. #5@H 70 2A5, 

>A=>2=89 <>1V;ь=89 ?C; A?>;C:, I> <0NBь C A2>W9 AB@C:BC@V AC;ьD3V4@8;ь=V 

3@C?8, CB2>@NNBь <>;5:C;8 3;CB0BV>=C, O:89 є B@8?5?B84>< (L-´-3;CB0<V;-L-

F8AB5W=V;-3;VF8=) B0 =0;568Bь 4> =87ь:><>;5:C;O@=8E BV>;>28E A?>;C:. 

 >;5:C;8 3;CB0BV>=C ?@89<0NBь CG0ABь 2 45B>:A8:0FV9=8E ?@>F5A0E 4;O 

=59B@0;V70FVW @V7=8E :A5=>1V>B8:V2 B0 A?>;C:, I> <>6CBь CB2>@N20B8AO 2 

>@30=V7<V 2 ?@>F5AV <5B01>;V7<C. �@V< B>3> <>;5:C;0 2V4=>2;5=>3> 3;CB0BV>=C 

28:>=Cє 0=B8>:A840=B=C DC=:FVN, 2:;NG0NG8 70E8AB 2V4 0:B82=8E D>@< :8A=N 

B0 07>BC [112]. 

&0:8< G8=><, 1C4CG8 =>AVє< 0:B82=>W BV>;>2>W 3@C?8 C D>@<V 70;8H:C 

F8AB5W=C, 3;CB0BV>= 4Vє O: 0=B8>:A840=B 01> 157?>A5@54=ь>, 270є<>4VNG8 7 

0:B82=8<8 D>@<0<8 :8A=N/07>BC B0 5;5:B@>DV;0<8, 01> 4VNG8 O: :>D0:B>@ 4;O 

@V7=8E D5@<5=BV2 [180]. � FV;><C, 2V4=>2;5=89 3;CB0BV>= <0є 206;825 7=0G5==O 

C @53C;OFVW B0 ?V4B@8<FV >:8A=>-2V4=>2=>3> AB0BCAC :;VB8=, WE 70E8ABC 2V4 

>:8A=>3> CH:>465==O B0 4VW B>:A8G=8E :A5=>1V>B8:V2 [60]. 

�@V< B>3> AC;ьD3V4@8;ь=V 3@C?8 є A:;04>28<8 DC=:FV>=0;ь=8E 3@C? 

1V;:>28E <>;5:C; (B0: 720=V 1V;>:-72’O70=V SH-3@C?8). � >A=>2=><C, 2 1V;:>28E 

<>;5:C;0E 28A>:>:>=A5@20B82=V F8AB5W=8 C A2>W9 1V;ьH>ABV 709<0NBь ?>78FVW C 

AB@C:BC@=>-DC=:FV>=0;ь=> 7=0GCI8E 4V;O=:0E. &0< 2>=8 28:>=CNBь FV;89 @O4 

206;828E DC=:FV9: AB01V;V70FVO 1V;:>2>W <>;5:C;8, CG0ABь C :0B0;V7V, 72’O7CNGV 

<5B0;8 B0/01> >:8A=>-2V4=>2=V @53C;NNGV 5;5<5=B8 [11, 310]. &0:8< G8=><, 

BV>;8, O: =87ь:><>;5:C;O@=>W <0A8, B0: V F8AB5W=>2V BV>;8 1V;:V2, 704VO=V C 

28:>=0==O FV;>3> A?5:B@C 1V>EV<VG=8E @50:FV9: 70E8AB 1V>;>3VG=8E <>;5:C; 2V4 
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>:8A=N20;ь=8E B0 :A5=>1V>B8G=8E AB@5A>@=8E G8==8:V2, ?V4B@8<:0 >:8A=>-

2V4=>2=>3> 3><5>AB07C B0 CG0ABь C :;VB8==8E A83=0;ь=8E H;OE0E 2 >@30=V7<V. 

' =0H8E 5:A?5@8<5=B0E <8 287=0G8;8 :>=F5=B@0FVN =51V;:>28E, 

1V;:>28E B0 7030;ь=8E SH-3@C? C ?;07<V :@>2V ?0FVє=BV2. �AB0=>2;5=>, I> C 

?;07<V :@>2V ;N459, C O:8E 2AB0=>2;5=89 4V03=>7 >AB5>0@B@8B, :>=F5=B@0FVO 

=51V;:>28E SH-3@C? 7=86C20;0AO 2 1,4 @070 ?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N 

(@8A. 3.25). 

!0<8 ?>:070=>, I> 7=0G5==O 40=>3> ?0@0<5B@0 C ?;07<V :@>2V >AV1, I> 

<0;8 4V03=>7 >AB5>0@B@8BC B0 O:V ?5@5E2>@V;8 COVID-19, 7=86C20;0AO 2 1,7 @070 

2V4=>A=> 40=>3> ?>:07=8:0 C<>2=> 74>@>28E ;N459 B0 2 1,3 @070 ?>@V2=O=> 7 

3@C?>N >AV1, C O:8E 2AB0=>2;5=89 4V03=>7 >AB5>0@B@8B (@8A. 3.25). 

 

 

 

$8A. 3.25. �>=F5=B@0FVO =51V;:>28E SH-3@C? C ?;07<V :@>2V 4>A;V4=8E 

3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�87=0G5=>, I> C ?;07<V :@>2V ;N459 7 4V03=>7>< >AB5>0@B@8B, 

:>=F5=B@0FVO 1V;:>28E SH-3@C? 7=86C20;0AO 2 1,5 @070 2V4=>A=> ?>:07=8:0 

3@C?8 C<>2=> 74>@>28E ;N459 (@8A. 3.26). 
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#@>45<>=AB@>20=>, I> :>=F5=B@0FVO 1V;:>28E SH-3@C? C ?;07<V :@>2V 

?0FVє=BV2 7 >AB5>0@B@8B><, O:V ?5@5E2>@V;8 COVID-19, 7=86C20;0AO 2 1,8 @070 

?>@V2=O=> 7 ?>:07=8:>< :>=B@>;ь=>W 3@C?8 B0 2 1,3 @070 ?>@V2=O=> 7 3@C?>N 

>AV1 7 ?0B>;>3VєN AC3;>1V2 3 >AB5>0@B@8B (@8A. 3.26). 

 

 

 

$8A. 3.26. �>=F5=B@0FVO 1V;:>28E SH-3@C? C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

!0<8 1C;> @>7@0E>20=> :>=F5=B@0FVN 7030;ь=8E SH-3@C? C ?;07<V :@>2V 

2AVE 4>A;V4=8E 3@C?. �AB0=>2;5=>, I> C ?;07<V :@>2V ;N459, E2>@8E =0 

>AB5>0@B@8B, :>=F5=B@0FVO 7030;ь=8E SH-3@C? 7=86C20;0AO 2 1,5 @070 ?>@V2=O=> 

7 :>=B@>;ь=>N 3@C?>N (@8A. 3.27). 

#>:070=>, I> 7=0G5==O 40=>3> ?0@0<5B@0 C ?;07<V :@>2V ?0FVє=BV2 7 

>AB5>0@B@8B><, O:V ?5@5E2>@V;8 COVID-19, 7=86C20;0AO 2 1,7 @070 2V4=>A=> 

40=>3> ?>:07=8:0 :>=B@>;ь=>W 3@C?8 ;N459 B0 2 1,3 @070 ?>@V2=O=> 7 3@C?>N 

>AV1, I> <0;8 2AB0=>2;5=89 4V03=>7 >AB5>0@B@8B (@8A. 3.27). 
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$8A. 3.27. �>=F5=B@0FVO 7030;ь=8E SH-3@C? C ?;07<V :@>2V 4>A;V4=8E 

3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

#@>2545=V =0<8 4>A;V465==O 28O28;8 7=865==O :>=F5=B@0FVW A?>;C:, O:V 

<VAB8;8 C A2>є<C A:;04V =51V;:>2V AC;ьD3V4@8;ь=V 3@C?8, C ?;07<V :@>2V E2>@8E 

7 4V03=>7>< >AB5>0@B@8B. �V;ьH =87ь:89 @V25=ь =51V;:>28E SH-3@C? 70DV:A>20=> 

C 3@C?V ;N459 7 ?0B>;>3VєN AC3;>1V2, I> ?5@5E2>@V;8 COVID-19. "B@8<0=V 

@57C;ьB0B8 <>6CBь 1CB8 ?>2’O70=V 7V 7=865==O< ?C;C 2V4=>2;5=>3> 3;CB0BV>=C. 

�>3> =5AB0G0 2 >@30=V7<V A2V4G8Bь ?@> 7=865==O @>1>B8 0=B8>:A840=B=>W 

A8AB5<8 >@30=V7<C, I> <>65 ?@>2>:C20B8 ?>@CH5==O :;VB8==8E ?@>F5AV2 B0 

@>728B>: ?0B>;>3VG=8E AB0=V2 [172]. �V4><>, I> <>;5:C;0 3;CB0BV>=0 28:>=Cє 

DC=:FVN <54V0B>@0 ABV9:>ABV E@OI0 4> >:8A=>3> AB@5AC, 0 9>3> =54>AB0B=O 

:V;ь:VABь AC?@>2>46Cє @>728B>: >AB5>0@B@8BV2 [359]. 

�8O2;5=5 C =0H8E 5:A?5@8<5=B0E 7=865==O :>=F5=B@0FVW 1V;:>28E 

AC;ьD3V4@8;ь=8E 3@C? (F8AB5W=>28E B0 <5BV>=V=>28E 70;8H:V2) 2V@>3V4=> 

?>2’O70=> 7 >:8A=8<8 ?@>F5A0<8 B0 V=B5=A8DV:0FVєN 2V;ь=>@048:0;ь=8E 

?@>F5AV2, I> 1C;> ?>:070=> =0<8 2 ?>?5@54=VE 4>A;V465==OE. !04<V@=0 

:V;ь:VABь �(� ?@872>48Bь 4> >:8A=5==O 1V;:>28E <>;5:C; B0 WE <>48DV:0FVW, 

O:V <>6CBь 1CB8 =5>1>@>B=V<8 B0 >1>@>B=8<8. �>:@5<0, ?@8 270є<>4VW 
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?5@>:A84C 2>4=N 7 45?@>B>=>20=8< F8AB5W=V;BV>;>< 1V;:>28E <>;5:C; 1C45 

?@872>48B8 4> CB2>@5==O >:8A=5=>3> BV>;C 01> AC;ьD5=>2>W :8A;>B8 (R-SOH). 

�0;V FO AC;ьD5=>20 :8A;>B0 <>65 707=020B8 =0ABC?=>3> >:8A=5==O B0 

?5@5B2>@5==O =0 3V?5@>:8A=5=89 F8AB5W=AC;ьDV=>2>W :8A;>B8 (R-SO2H). �0 C<>2 

=0O2=>ABV I5 1V;ьH>W :V;ь:>ABV 2V;ь=8E @048:0;V2 F8AB5W=8 40;V <>6CBь 

>:8A=N20B8Aь 4> F8AB5W=AC;ьD>=>2>W :8A;>B8 (R-SO3H). #@>F5A D>@<C20==O 

AC;ьD5=>28E :8A;>B є D5@<5=B0B82=> >1>@>B=8< B0 74V9A=NєBьAO 70 4>?><>3>N 

D5@<5=B=8E A8AB5< 3;CB0BV>=C B0 BV>@54>:A8=C. � A2>N G5@3C CB2>@5=V 

F8AB5W=AC;ьDV=>2V :8A;>B8 <>6CBь 1CB8 2V4=>2;5=V 70 4>?><>3>N D5@<5=BV2 

;8H5 2 ?52=8E 1V;:>28E <>;5:C;0E. %0<5 <>48DV:0FVO 1V;:V2 4> 

F8AB5W=AC;ьD>=>2>W :8A;>B8 є =5>1>@>B=V< ?@>F5A><, O:89 ?@872>48Bь 4> 

AB@C:BC@=8E ?5@51C4>2 1V;:>28E <>;5:C;, I> ?>@CHCє WE DC=:FV>=C20==O [48, 

308]. 

!04<V@=0 :V;ь:VABь <>48DV:>20=8E 1V;:V2 @>18Bь WE 1V;ьH 

A?@89=OB;828<8 4> ?@>B5>;V7C, I> I5 71V;ьHCє V=B5=A82=VABь ?>40;ьH8E 

45AB@C:B82=8E ?@>F5AV2. �V;:>2V <>;5:C;8, I> 707=0;8 >:8A=5==O, A0<V AB0NBь 

465@5;>< 2V;ь=8E @048:0;V2, 2>=8 7<5=HCNBь 0=B8>:A840=B=V @575@28 :;VB8= 

(3;CB0BV>=, 0A:>@1V=>20 :8A;>B0). &0:>6 B0:V >:8A=5=V 1V;:8 A?@8ONBь 

?>40;ьH><C CH:>465==N V=H8E 1V>;>3VG=8E <>;5:C;, I> ?@8 >AB5>0@B@8BV 

1C45 A?@8OB8 @>728B:C A8=>2V0;ь=>3> 70?0;5==O, @C9=C20==N E@OI>2>W B0 

:VAB:>2>W B:0=8=8 [134, 160]. 

&0:8< G8=><, =0HV 40=V ?>:070;8, I> C ?;07<V :@>2V E2>@8E =0 

>AB5>0@B@8B V=B5=A8DV:CNBьAO 2V;ь=>@048:0;ь=V ?@>F5A8, O:V A?@8G8=NNBь 

>:8A=5==O AC;ьD3V4@8;ь=8E 3@C? 1V;:V2 B0 28A=06CNBь 70?0A8 =51V;:>28E 

<>;5:C;, I> <VABOBь SH-3@C?8, ?5@H 70 2A5 @V25=ь =87ь:><>;5:C;O@=>3> 

0=B8>:A840=BC 3 2V4=>2;5=>3> 3;CB0BV>=C, O:89 є =>AVє< 0:B82=>W BV>;>2>W 

3@C?8 C D>@<V 70;8H:C F8AB5W=C. #0FVє=B8 7 >AB5>0@B@8B><, I> >4C60;8 ?VA;O 

COVID-19, <0;8 1V;ьH5 ?>@CH5==O C ?;07<V :@>2V 10;0=AC 1V;:>28E B0 

=51V;:>28E AC;ьD3V4@8;ь=8E 3@C?, I> ?>2’O70=> 7 1V;ьH>N V=B5=A82=VABN 

2V;ь=>@048:0;ь=8E ?@>F5AV2 2 >@30=V7<V B0:8E E2>@8E. 
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3.2.6. �:B82=>ABV D5@<5=BV2 0=B8>:A840=B=>3> 70E8ABC C ?;07<V 
:@>2V 

 

(5@<5=B0B82=V 0=B8>:A840=B8 4VNBь, @>7I5?;NNG8 B0 2840;ONG8 2V;ь=V 

@048:0;8 7 >@30=V7<C. �> 0=B8>:A840=B=8E D5@<5=BV2 =0;560Bь 

AC?5@>:A8448A<CB070 B0 :0B0;070, O:V є ?5@H>N 70E8A=>N ;0=:>N 2V4 �(�. 

%C?5@>:A8448A<CB07>N :0B0;V7CєBьAO @50:FVO 48A<CB0FVW >4=>3> 7 

=09H:V4;82VH8E 284V2 >:8A=N20GV2 3 AC?5@>:A84=>3> @048:0;C (O2
2) 4> 

?5@>:A84C 2>4=N (!2O2). �024O:8 40=><C 0=B8@048:0;ь=><C D5@<5=BC 

:>=F5=B@0FVO AC?5@>:A84=>3> @048:0;C 70;8H0єBьAO =0 4>AB0B=ь> =87ь:><C 

@V2=V, I> =5 40є 9><C ?@>O2;OB8 A2>N B>:A8G=C 4VN =0 1V>;>3VG=V <>;5:C;8. 

�@C389 0=B8>:A840=B=89 D5@<5=B 3 :0B0;070, O:0 ?@89<0є CG0ABь C 

@>7I5?;5==V 3V4@>35= ?5@>:A84C =0 <>;5:C;C 2>48 B0 <>;5:C;O@=89 :8A5=ь. 

�V4><>, I> <>;5:C;0 ?5@>:A84C 2>4=N C =87ь:8E :>=F5=B@0FVOE DC=:FV>=Cє O: 

A83=0;ь=89 035=B, >A>1;82> C 28I8E >@30=V7<0E. �V= 28:>=Cє DC=:FVN 

2=CB@VH=ь>- B0 <V6:;VB8==>3> <5A5=465@0 4;O ?5@54020==O A83=0;V2 ?@8 

AB@5A>28E V =5AB@5A>28E @50:FVOE. � V=H>3> 1>:C, C =04<V@=V9 :V;ь:>ABV 

?5@>:A84 2>4=N 15@5 CG0ABь 2 >:8A=5==V 1030Bь>E 1V>;>3VG=8E <>;5:C; [191]. 

&><C 4C65 206;828< ?@8AB>AC20==O< >@30=V7<V2 2V4 =04<V@=>W :V;ь:>ABV 

2V;ь=8E @048:0;V2 є 7;03>465=5 DC=:FV>=C20==O B0:8E 0=B8>:A840=B=8E 

D5@<5=BV2 O: AC?5@>:A8448A<CB070 B0 :0B0;070. �:B82=VABь F8E D5@<5=BV2 є 

206;828<8 <0@:5@0<8 4;O >FV=:8 >:8A=>-0=B8>:A840=B=>3> AB0BCAC 

>@30=V7<C [353]. 

#@>2545=V =0<8 5:A?5@8<5=B8 ?> 287=0G5==N 0:B82=>ABV 

0=B8>:A840=B=8E D5@<5=BV2, 4>?><>3;8 2AB0=>28B8, I> C ?0FVє=BV2 E2>@8E =0 

>AB5>0@B@8B :>;V==8E AC3;>1V2, C ?;07<V :@>2V AC?5@>:A8448A<CB07=0 

0:B82=VABь 7<5=HC202AO 2 1,4 @070 2V4=>A=> ?>:07=8:V2 3@C?8 C<>2=> 74>@>28E 

;N459 (@8A. 3.28). 
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!0<8 1C;> 707=0G5=5 7=865==O 0:B82=>ABV 40=>3> D5@<5=BC C ?;07<V 

:@>2V ?0FVє=BV2 7 >AB5>0@B@8B><, I> ?5@5=5A;8 :>@>=02V@CA=C E2>@>1C 2 1,7 

@070 ?>@V2=O=> 7V 74>@>28<8 ?0FVє=B0<8 B0 2 1,3 @070 2V4=>A=> 3@C?8 ?0FVє=BV2 7 

>AB5>0@B@8B>< (@8A. 3.28). 

 

 

$8A. 3.28. %C?5@>:A8448A<CB07=0 0:B82=VABь C ?;07<V :@>2V 4>A;V4=8E 

3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�:A?5@8<5=B0;ь=V 4>A;V465==O ?>:070;8, I> C 3@C?V ?0FVє=BV2 7 

4V03=>7>< >AB5>0@B@8B :>;V==8E AC3;>1V2 ��-��� ABC?5=N, C ?;07<V :@>2V 

:0B0;07=0 0:B82=VABь 7=86C20;0AO 2 1,6 @070 ?>@V2=O=> 7 ?0FVє=B0<8 C<>2=> 

74>@>28E ;N459 (@8A. 3.29). 

�AB0=>2;5=>, I> C ?0FVє=BV2 3@C?8 7 4V03=>7>< >AB5>0@B@8B, O:V 

?5@5E2>@V;8 COVID-19, C ?;07<V :@>2V :0B0;07=0 0:B82=VABь 1C;0 7=865=0 2 2 

@070 2V4=>A=> 3@C?8 7 >A>10<8, I> 1C;8 C<>2=> 74>@>2V B0 2 1,4 @070 2V4=>A=> 

3@C?8 ?0FVє=BV2 7 >AB5>0@B@8B>< (@8A. 3.29). 
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$8A. 3.29. �0B0;07=0 0:B82=VABь C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�8O2;5=5 =0<8 2 5:A?5@8<5=BV 7=865==O 0:B82=>ABV D5@<5=BV2 

0=B8>:A840=B=>3> 70E8ABC C ?;07<V :@>2V E2>@8E =0 >AB5>0@B@8B A2V4G8Bь ?@> 

28A=065==O 0=B8>:A840=B=>3> @575@2C >@30=V7<C B0 =04<V@=C ?@>4C:FVN 

2V;ь=8E @048:0;V2. �<5=H5==O AC?5@>:A8448A<:B07=>W B0 :0B0;07=>W 0:B82=>ABV 

3 D5@<5=BV2 ?5@H>W ;V=VW 0=B8>:A840=B=>3> 70E8ABC 2V4 �(�, 1C45 A?@8OB8 

1V;ьH V=B5=A82=><C >:8A=5==N 1V>;>3VG=8E <>;5:C;. �3V4=> 40=8E ;VB5@0BC@8, 

?@8 >AB5>0@B@8BV �(� A?@><>6=V A?@8G8=N20B8 @C9=C20==O E@OI0 2 

@57C;ьB0BV @>7I5?;5==O 9>3> 1V;:V2 (:>;035=C, 033@5:0=C) B0 0:B820FVW 

<0B@8:A=8E <5B0;>?@>B5W=07, O:V <0NBь :;NG>25 7=0G5==O C 45AB@C:FVW E@OI0. 

&0:>6, �(� <>6CBь 2?;820B8 >?>A5@54:>20=8< H;OE>< G5@57 <>4C;N20==O 

GCB;828E 4> @54>:A-AB0BCAC A83=0;ь=8E H;OEV2, O:V ?@89<0NBь CG0ABь C 

@53C;N20==V 5:A?@5AVW 35=V2, I> 70;CG0NBьAO C ?0B>DV7V>;>3VN >AB5>0@B@8BC [39, 

359]. !0<8 2AB0=>2;5=> 1V;ьH5 28A=065==O 0:B82=>ABV 0=B8>:A840=B=8E 

D5@<5=BV2 C :@>2V ?0FVє=BV2 7 >AB5>0@B@8B><, O:V ?5@5E2>@V;8 COVID-19, I> 

A2V4G8Bь ?@> 1V;ьH5 @048:0;ь=5 =020=B065==O =0 >@30=V7< B0:8E ?0FVє=BV2 B0 

@>728B>: 1V;ьH 3;81>:>3> >:8A=>3> AB@5AC. 
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&0:8< G8=><, ?@>2545=5 =0<8 282G5==O 2V;ь=>@048:0;ь=8E ?@>F5AV2 C 

:@>2V E2>@8E 7 4V03=>7>< >AB5>0@B@8B ?>:070;> 7<VI5==O >:8A=>-

0=B8>:A840=B=>W @V2=>2038 C 1V: 0:B820FVW ?@>>:A840=B=8E <5E0=V7<V2 B0 

?>@CH5==O @>1>B8 ?5@H>W ;0=:8 0=B8>:A840=B=>W A8AB5<8, ?@> I> A2V4G8;> 

=04<V@=0 ?@>4C:FVO �(�, ?@>4C:BV2 >:8A=5==O 1V;:>28E B0 ;V?V4=8E <>;5:C;, 

7<V=0 5:A?@5AVW 35=V2 LRP1 B0 OLR1, I> 70;CG5=V C >:8A=V B0 70?0;ь=V ?@>F5A8, 0 

B0:>6 7=865==O 0:B82=>ABV 0=B8>:A840=B=8E D5@<5=BV2. !0<8 1C;8 70DV:A>20=V 

>4=>A?@O<>20=V 7<V=8 4>A;V46C20=8E ?0@0<5B@V2 C ?0FVє=BV2 7 >AB5>0@B@8B><, 

I> =5 V=DV:C20;8AO SARS-C>V2, B0: V B8E, I> >4C60;8 ?VA;O COVID-19. 

�V;ьH>N <V@>N 28O2;5=89 @>728B>: >:8A=>3> AB@5AC C ?0FVє=BV2 7 4V03=>7>< 

>AB5>0@B@8B, I> ?5@5E2>@V;8 COVID-19. 

 

 

3.3.  0@:5@8 <5B01>;V7<C E@OI>2>W B:0=8=8 C :@>2V E2>@8E =0 
>AB5>0@B@8B ?VA;O SARS-C>V2-V=D5:FVW 

 

3.3.1. $V25=ь <0B@8:A=8E <5B0;>?@>B5W=07 C ?;07<V :@>2V 
 

 0B@8:A=V <5B0;>?@>B5W=078 (  #) O2;ONBь A>1>N 25;8:C @>48=C 

:0;ьFV9- B0 F8=:-70;56=8E ?@>B5>;VB8G=8E D5@<5=BV2, O:V H8@>:> 

5:A?@5ACNBьAO 2 1030Bь>E B:0=8=0E >@30=V7<C B0 15@CBь CG0ABь C 1030Bь>E 

1V>;>3VG=8E ?@>F5A0E, O:V @53C;NNBьAO 3>@<>=0<8, D0:B>@0<8 @>ABC B0 

F8B>:V=0<8 [157]. "A=>2=>N DC=:FVєN MM# є 453@040FVO 2AVE :><?>=5=BV2 

5:AB@0F5;N;O@=>3> <0B@8:AC (extracellular matrix, �% ). *V <>;5:C;8 A?@8ONBь 

@>ABC :;VB8=, ?@>;VD5@0FVW, @5<>45;N20==N, 0=3V>35=57C, 70?0;5==N, 

<>4C;NNG8 A8=B57 B0 282V;ь=5==O F8B>:V=V2 V E5<>:V=V2 [30]. �=482V4C0;ь=V 

  # @53C;NNBь A?5F8DVG=V V<C==V ?@>F5A8, B0:V O: ?@8?;82 V <V3@0FVO 

;59:>F8BV2, 0=B8<V:@>1=C 0:B82=VABь, 0:B820FVN <0:@>D03V2 V 2V4=>2;5==O 

10@’є@=>W DC=:FVW, O: ?@028;>, H;OE>< >1@>1:8 =87:8 =5<0B@8:A=8E 1V;:>28E 

AC1AB@0BV2 [190]. #@>B5>;VB8G=0 0:B82=VABь MM# AC2>@> @53C;NєBьAO =0 
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:V;ь:>E @V2=OE, 2:;NG0NG8 0:B820FVN ?@>D5@<5=BC 4> 0:B82=>W D>@<8, 

5:A?@5AVN <$!�, 270є<>4VN 7V A?5F8DVG=8<8 :><?>=5=B0<8 ECM B0 

V=3V1C20==O 1030Bь<0 5=4>35==8<8 <>;5:C;0<8, B0:8<8 O: B:0=8==V V=3V1VB>@8 

<5B0;>?@>B5W=07 (TIM#). TIM# 2:;NG0є 1030B>DC=:FV>=0;ь=C @>48=C 7 

G>B8@ь>E 1V;:V2 (TIM#-1, -2, -3 V TIM#-4), O:V 72'O7CNBьAO 7 :0B0;VB8G=8< 

A09B>< <0B@8:A=8E <5B0;>?@>B5W=07. &:0=8==V V=3V1VB>@8 <5B0;>?@>B5W=07 

B0:>6 <0NBь DC=:FVW, =570;56=V 2V4 V=3V1C20==O MM#, 70 4>?><>3>N G>3> 2>=8 

157?>A5@54=ь> 72’O7CNBь @5F5?B>@8 :;VB8==>W ?>25@E=V 4;O ?>A5@54=8FB20 

2=CB@VH=ь>:;VB8==8E A83=0;ь=8E H;OEV2. TIM#-1, O:89 A5:@5BCєBьAO 

1V;ьHVABN :;VB8= >@30=V7<C, 740B=89 A?5F8DVG=> ?@83=VGC20B8 0:B82=V D>@<8 

<0965 2AVE B8?V2   #, 70 28=OB:><   #-14,   #-16,   #-18 B0   #-19 

[44]. !04<V@=0 5:A?@5AVO   # 2 @57C;ьB0BV 48A10;0=AC <V6 0:B82=VABN 

?@>B5>;VB8G=8E D5@<5=BV2 V B:0=8==8<8 V=3V1VB>@0<8 <5B0;>?@>B5W=07 <>65 

?@872>48B8 4> ?>@CH5==O 3><5>AB07C B:0=8= V @>728B:C @V7=8E ?0B>;>3V9, B0:8E 

O: @0:, >68@V==O, 4V015B, DV1@>7=V @>7;048, 0CB>V<C==V B0 A5@F52>-AC48==V 

70E2>@N20==O B>I>. 

�53@040FVO �% , C B><C G8A;V :>;035=V2 V ?@>B5>3;V:0=V2, ?V4 G0A 

@>728B:C >AB5>0@B@8BC, I> AC?@>2>46CєBьAO ?@>3@5ACNG>N 45AB@C:FVєN 

AC3;>1>2>3> E@OI0, A:;5@>7>< AC1E>=4@0;ь=>W :VAB:8 B0 E@>=VG=8< 70?0;5==O< 

=02:>;8H=VE B:0=8= [301]. �V4><>, I> I>=09<5=H5 AV< MM# 5:A?@5ACNBьAO 2 

B:0=8=0E AC3;>1>2>3> E@OI0, 2:;NG0NG8 MM#-1,   #-2,   #-13 B0   #-

14, O:V 15@CBь CG0ABь C B:0=8==><C <5B01>;V7<V, WE=V @V2=V 7@>AB0NBь ;8H5 70 

0=><0;ь=8E C<>2. �:A?@5AVO MM#-3, MM#-8 V MM#-9 2 E@OIV є 28=OB:>2>N 

E0@0:B5@8AB8:>N ?0B>;>3VG=8E AB0=V2 [215]. %;V4 707=0G8B8, I> >A>18 7 

28I5707=0G5=8<8 ?0B>;>3VG=8<8 AB0=0<8 (B>1B> AC?CB=V<8 70E2>@N20==O<8) 

=091V;ьH A?@89=OB;82V 4> V=DV:C20==O SARS-CoV-2 B0 BO6:>3> ?5@51V3C 

70E2>@N20==O COVID-19, ?0=45<VO O:>3> AB0;0 3;>10;ь=8< 28:;8:>< 4;O 

ACA?V;ьAB20. 

$O4 ?C1;V:0FV9 >?8ACNBь CG0ABь 45O:8E MM# ?@8 COVID-19 [99]. 

�>:@5<0, C :@>2V ?0FVє=BV2, V=DV:>20=8E SARS-CoV-2, 28O2;5=> 7<V=8 @V2=O B0 
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0:B82=>ABV   #-1,   #-2,   #-3,   #-7 B0   #-9, I> :>@5;N20;> 7 

BO6:VABN B0 B@820;VABN 70E2>@N20==O [57, 79, 276, 282]. ' B>9 G0A O: <5E0=V7<8 

3>AB@>W D078 COVID-19 V <5B>48 WW ;V:C20==O 0:B82=> 282G0NBьAO, BO6:VABь V 

ABC?V=ь 2V440;5=8E =0A;V4:V2 V=D5:FVW SARS-CoV-2 70;8H0NBьAO 4> :V=FO =5 

282G5=8<8, >A>1;82> 70 =0O2=>ABV AC?CB=VE ?0B>;>3V9. �’O2;OєBьAO 2A5 1V;ьH5 

4>:07V2 B>3>, I> ;N48, O:V ?5@5=5A;8 COVID-19, <>6CBь 2V4GC20B8 ?>ABV9=V 

A8<?B><8, I> 2@060NBь @V7=V A8AB5<8 >@30=V2 ?VA;O 3>AB@>W D078 V=D5:FVW, I> 

=07820єBьAO «B@820;8< COVID-A8=4@><><» («long COVID syndrome») 01> 

?>AB:>2V4=8< A8=4@><>< (post-acute COVID-19 syndrome, PACS) [83, 128]. 

�@V< B>3>, @878: B@820;>3> COVID-19 1C45 28I8< V7 71V;ьH5==O< 2V:C, 

I> :@8B8G=> 4;O 1030Bь>E ;N459 AB0@H5 60 @>:V2 V7 ?52=>N BO6:VABN 

>AB5>0@B@8BC [258]. #0FVє=B8 7 >AB5>0@B@8B>< 2 0=0<=57V B0 ?>?5@54=V< 

4V03=>7>< COVID-19, O:V <0NBь ABV9:V A8<?B><8 1>;N 2 AC3;>10E 01> <’O70E, 

AB0=>2;OBь A5@9>7=C ?@>1;5<C 4;O :;V=VF8ABV2. "AB5>0@B@8B E0@0:B5@87CєBьAO 

2B@0B>N E@OI0, O:89 V=VFVNє 0:B820FVN E>=4@>F8BV2 V :>;035=078, B0:V O: 

<0B@8:A=V <5B0;>?@>B5W=078 B0 D0:B>@8 70?0;5==O, I> 282V;ь=ONBьAO 7 

<0B@8:AC [167]. *59 ?@>F5A ?@872>48Bь 4> ;>:0;ь=>W 0:B820FVW 70?0;ь=>W 

2V4?>2V4V [87, 168, 169]. !572060NG8 =0 7=0G=C :V;ь:VABь 4>A;V465=ь I>4> 

MM# O: C =>@<0;ь=8E DV7V>;>3VG=8E AB0=0E, B0: V ?@8 70E2>@N20==OE, 

2:;NG0NG8 >AB5>0@B@8B AC3;>1V2, WE DC=:FV>=C20==O ?@8 COVID-19 B0 AC?CB=VE 

70E2>@N20==OE 70;8H0єBьAO =57’OA>20=8<. #>2=5 @>7C<V==O @V7=8E D0:B>@V2 V 

1V>EV<VG=8E H;OEV2, ?>2’O70=8E 7 0:B82=VABN <0B@8:A=8E <5B0;>?@>B5W=07, 

4>?><>65 7’OAC20B8 ?0B>DV7V>;>3VG=V <5E0=V7<8 SARS-CoV-2 V <>65 

?@54AB02;OB8 V=B5@5A 4;O @>7@>1:8 ?>B5=FV9=8E <5B>4V2 ;V:C20==O, 2 B><C G8A;V 

AC?CB=VE 70E2>@N20=ь. &><C =0H8< =0ABC?=8< 70240==O< 1C;> 287=0G8B8 @V2=V 

  # B0 TIM#-1 C ?;07<V :@>2V ?0FVє=BV2 7 >AB5>0@B@8B>< ?VA;O SARS-CoV-2-

V=D5:FVW. 

  # ?>2AN4=> ?>H8@5=V 2 B:0=8=0E V 1V>;>3VG=8E @V48=0E B0 

?@>4C:CNBьAO @V7=8<8 :;VB8=0<8, 2:;NG0NG8 <0:@>D038, DV1@>1;0AB8, 

E>=4@>F8B8, 5=4>B5;V0;ь=V B0 0;ь25>;O@=V 5?VB5;V0;ь=V :;VB8=8. �>A;V465==O 
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?>:07CNBь, I> <0B@8:A=V <5B0;>?@>B5W=078 <>6CBь 1@0B8 CG0ABь C @V7=8E 

DV7V>;>3VG=8E V ?0B>;>3VG=8E ?@>F5A0E, ?>2’O70=8E 7 @53C;OFVєN 70?0;ь=8E B0 

V<C==8E @50:FV9 [280]. 

�0 DV7V>;>3VG=8E C<>2 0:B82=VABь   # 6>@AB:> @53C;NєBьAO. #@8 

@>728B:C ?0B>;>3V9 B:0=8==89 V F8@:C;NNG89 @V25=ь ?@>B5>;VB8G=8E 

D5@<5=BV2 ?V428ICєBьAO 70 @0EC=>: AB8<C;NNG>W 4VW F8B>:V=V2, 7>:@5<0 ��-1³ 

B0 (!#-α.  0B@8:A=V <5B0;>?@>B5W=078 7=0G=> ?>H8@NNBь 2V@CA=C V=D5:FVN 

B0 @5:>=AB@CNNBь B:0=8=8 48E0;ь=8E H;OEV2 B0 28:;8:0NBь DV1@>7 B:0=8= 

[74]. 

�V;ьHVABь <0B@8:A=8E <5B0;>?@>B5W=07, 2:;NG0NG8 MM#-1,   #-2, 

  #-3,   #-8,   #-9 V MM#-10, 22060NBьAO >A=>2=8<8 D5@<5=B0<8, 

2V4?>2V40;ь=8<8 70 453@040FVN 1V;:>28E :><?>=5=BV2 ECM C AC3;>1>2><C 

E@OIV ?@8 >AB5>0@B@8BV. �>A;V465==O ?>:070;8 ?V428I5==O @V2=O 5:A?@5AVW 

<0B@8:A=8E <5B0;>?@>B5W=07 C 2AVE AC3;>1>28E B:0=8=0E, A8=>2V0;ь=V9 @V48=V B0 

:@>2V ?0FVє=BV2 7 >AB5>0@B@8B><, I>, 9<>2V@=>, <0є 7=0G=V =0A;V4:8 4;O 

?@>3@5AC20==O 40=>3> 70E2>@N20==O [215]. 

"B65, 7=0G=0 4535=5@0FVO AC3;>1>2>3> E@OI0 є >A=>2=>N ?>4VєN 2 

?0B>35=57V >AB5>0@B@8BC. �;NG>28< D5@<5=B><, 2V4?>2V40;ь=8< 70 FV 

4535=5@0B82=V 7<V=8 2 E@OIV, є <0B@8:A=V <5B0;>?@>B5W=078. &><C =0ABC?=8< 

5B0?>< =0H8E 4>A;V465=ь 1C;0 >FV=:0 @V2=59 <0B@8:A=8E <5B0;>?@>B5W=07 B0 

B:0=8==>3> V=3V1VB>@0 <5B0;>?@>B5W=078-1 C ?;07<V :@>2V >AV1 7 4V03=>7>< 

>AB5>0@B@8B B0 ?VA;O V=DV:C20==O SARS-CoV-2. 

#@>2545=V 5:A?5@8<5=B8 ?>:070;8 2V4ACB=VABь 7<V= C ?;07<V :@>2V @V2=O 

  #-1 O: C 3@C?V ?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, B0: V 3@C?V >AV1 7 4V03=>7>< 

>AB5>0@B@8B, I> >4C60;8 2V4 6 4> 9 <VAOFV2 ?VA;O COVID-19 ?>@V2=O=> 7 3@C?>N 

:>=B@>;N, O:C A:;040;8 C<>2=> 74>@>2V >A>18 (@8A. 3.30). 
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$8A. 3.30. $V25=ь   #-1 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

 

�8O2;5=>, I> C ?;07<V :@>2V 3@C?8 >AV1, I> <0;8 4V03=>7 >AB5>0@B@8B 

@V25=ь   #-2 7@>AB02 2 1,3 @070 ?>@V2=O=> 7 3@C?>N :>=B@>;N, O:C A:;040;8 

C<>2=> 74>@>2V ;N48 (@8A. 3.31). !0<8 ?>:070=>, I> @V25=ь 40=>3> ?>:07=8:0 C 

?;07<V :@>2V ?0FVє=BV2, O:8< ?>AB02;5=> 4V03=>7 >AB5>0@B@8B B0 O:V >4C60;8 

?VA;O E2>@>18 COVID-19, 71V;ьHC20;0AO 2 1,5 @070 2V4=>A=> 40=>3> ?>:07=8:0 

:>=B@>;N B0 2 1,2 @070 ?>@V2=O=> 7 40=8< ?0@0<5B@>< C 3@C?V >AV1 7 

>AB5>0@B@8B>< (@8A. 3.31). 

 
$8A. 3.31. $V25=ь   #-2 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 
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�:A?5@8<5=B0;ь=V 4>A;V465==O ?>:070;8, I> C 3@C?V ?0FVє=BV2 7 

4V03=>7>< >AB5>0@B@8B, C ?;07<V :@>2V @V25=ь   #-3 ?V428IC202AO 2 1,4 @070 

?>@V2=O=> 7 ?0FVє=B0<8 :>=B@>;ь=>W 3@C?8 ;N459 (@8A. 3.32). �AB0=>2;5=>, I> C 

?0FVє=BV2 3@C?8 7 4V03=>7>< >AB5>0@B@8B, I> E2>@V;8 =0 COVID-19, C ?;07<V 

:@>2V @V25=ь   #-3 1C2 ?V428I5=8< B0:>6 2 1,4 @070 2V4=>A=> 3@C?8 7 

>A>10<8, I> 1C;8 C<>2=> 74>@>2V (@8A. 3.32). 

 

 
 

$8A. 3.32. $V25=ь   #-3 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459 

 

�AB0=>2;5=>, I> C 3@C?V >AV1 7 4V03=>7>< >AB5>0@B@8B, C ?;07<V :@>2V 

@V25=ь   #-8 7=86C202AO 2 1,4 @070 2V4=>A=> :>=B@>;N (@8A. 3.33). #>:070=>, 

I> C ?0FVє=BV2 3@C?8 7 4V03=>7>< >AB5>0@B@8B, O:V 707=0;8 4VW COVID-19, C 

?;07<V :@>2V @V25=ь   #-8 ?V428IC202AO 2 1,2 @070 2V4=>A=> 3@C?8 7 >A>10<8, 

I> 1C;8 C<>2=> 74>@>2V B0 2 1,6 @070 ?>@V2=O=> 40=8< ?>:07=8:>< C 3@C?V 

E2>@8E =0 >AB5>0@B@8B (@8A. 3.33). 
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$8A. 3.33. $V25=ь   #-8 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

#@>45<>=AB@>20=>, I> C ?;07<V :@>2V ?0FVє=BV2 7 2AB0=>2;5=8< 

4V03=>7>< >AB5>0@B@8B @V25=ь   #-9 7@>AB02 2 1,6 @070 ?>@V2=O=> 7 :>=B@>;5< 

(@8A. 3.34). �@C?0 >AV1 7 4V03=>7>< >AB5>0@B@8B, O:V >4C60;8 ?VA;O E2>@>18 

COVID-19, C ?;07<V :@>2V @V25=ь   #-9 71V;ьHC202AO 2 1,4 @070 2V4=>A=> 

3@C?8 7 >A>10<8, I> 1C;8 C<>2=> 74>@>2V B0 7<5=HC202AO 2 1,2 @070 ?>@V2=O=> 7 

?>:07=8:>< 3@C?8 >AV1 7 4V03=>7>< >AB5>0@B@8B (@8A. 3.34). 

 

$8A. 3.34. $V25=ь   #-9 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 
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#@>2545=V 5:A?5@8<5=B8 ?>:070;8, I> C 3@C?V ?0FVє=BV2 7 4V03=>7>< 

>AB5>0@B@8B, C ?;07<V :@>2V @V25=ь   #-10 7=86C202AO 2 1,4 @070 ?>@V2=O=> 7 

?>:07=8:>< 3@C?8 >AV1 :>=B@>;N (@8A. 3.35). 

#>4V1=V @57C;ьB0B8 1C;8 >B@8<0=V C ?0FVє=BV2 3@C?8 7 4V03=>7>< 

>AB5>0@B@8B, O:V >4C60;8 2V4 E2>@>18 COVID-19: C ?;07<V :@>2V @V25=ь   #-10 

7=86C202AO 2 1,4 @070 2V4=>A=> 3@C?8 7 >A>10<8, I> 1C;8 C<>2=> 74>@>2V (@8A. 

3.35). 

 

$8A. 3.35. $V25=ь   #-10 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459 

 

#@>45<>=AB@>20=> 2 =0H8E 4>A;V40E, I> C 3@C?V >AV1 7 4V03=>7>< 

>AB5>0@B@8B, @V25=ь TIM#-1 7=86C202AO 2 1,3 @070 C ?>@V2=O==V 7 :>=B@>;ь=8<8 

?>:07=8:0<8 >AV1, I> 1C;8 74>@>2V (@8A. 3.36). 

�07=0G5=>, I> C ?0FVє=BV2 3@C?8 7 4V03=>7>< >AB5>0@B@8B B0 O:V >4C60;8 

?VA;O E2>@>18 COVID-19, C ?;07<V :@>2V @V25=ь TIM#-1 B0:>6 1C2 7=865=8< 2 

1,3 @070 2V4=>A=> 3@C?8 7 >A>10<8, I> 1C;8 C<>2=> 74>@>2V (@8A. 3.36). 
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$8A. 3.36. $V25=ь TIM#-1 C ?;07<V :@>2V 4>A;V4=8E 3@C? 

* 3 p f 0,05 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459 

 

�0=V =0H>3> 4>A;V465==O C73>46CNBьAO 7 40=8<8 V=H8E 4>A;V4=8:V2 

I>4> ?V428I5==O @V2=O   # 2 5:A?5@8<5=B0;ь=8E <>45;OE >AB5>0@B@8BC =0 

D>=V 4535=5@0B82=>-48AB@>DVG=>3> ?@>F5AC 2 AC3;>1V. &0:, O?>=Aь:V 4>A;V4=8:8 

?>:070;8, I> @V2=V 5:A?@5AVW 1V;:V2 MM#-2, MM#-3 V MM#-9 :>@5;N20;8 7 

@>728B:>< >AB5>0@B@8BC [226]. %;V4 707=0G8B8, I> MM#-2 V MM#-9, O:V 

=0;560Bь 4> 1V;:V2-65;0B8=07, 2?;820NBь =0 V=HV <VH5=V, 2:;NG0NG8 

?>70:;VB8==89 <0B@8:A, D0:B>@8 @>ABC, E5<>:V=8 B0 F8B>:V=8, I> A?@8G8=Nє 

282V;ь=5==O F8E ;V30=4V2, O:V, C A2>N G5@3C, 0:B82CNBь >A=>2=V A83=0;ь=V 

H;OE8, I> 15@CBь CG0ABь C ?@>F5A0E 70?0;5==O B0 0=3V>35=57C [354]. *V 

65;0B8=078 =091V;ьH 2V4><V A2>єN CG0ABN 2 ;535=52V9, <V>:0@4V0;ь=V9 B0 

?CE;8==V9 ?0B>;>3VW, 0;5 2>=8 B0:>6 є 206;828<8 ?@>B5070<8, I> 15@CBь CG0ABь 

C ?@>3@5AC20==V >AB5>0@B@8BC [44, 215]. 

MM#-3, 2V4><0 O: AB@><5;V78=-1, O:89 740B=89 @>7I5?;N20B8 :V;ь:0 

:><?>=5=BV2 ECM, I> <0NBь 206;825 7=0G5==O 2 B:0=8==><C 3><5>AB07V ?V4 

G0A >AB5>0@B@8BC, V <>65 0:B82C20B8 V=HV ?@>-MM#. &0:>6 MM#-3 22060єBьAO 

A8AB5<=8< <0@:5@><, I> 2V4>1@060є ;>:0;ь=5 70?0;5==O 2 AC3;>1V. "AB0==V 

72VB8 ?>:07CNBь, I> MM#-3 <>65 2V4V3@020B8 ?@>2V4=5 7=0G5==O C D>@<C20==V 
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;535=528E ?0B>;>3V9, B0:8E O: 3>AB@0 ;535=520 B@02<0, �$�% V ;535=5289 DV1@>7. 

"4=0: >3;O4 ;VB5@0BC@8 =5 28O282 6>4=8E 40=8E ?@> 72’O7>: <V6 MM#-3 B0 

V=D5:FVєN SARS-CoV-2 [280]. 

�A=Cє ?@8?CI5==O, I> ?>A8;5==O 5:A?@5AVW 45O:8E <0B@8:A=8E 

<5B0;>?@>B5W=07 <>65 1CB8 @57C;ьB0B>< 4VW ?@>70?0;ь=8E <54V0B>@V2, 7>:@5<0 

��-1³, ��-6, ��-8, ��-15 V (!#-α, @V25=ь O:8E ?V428ICєBьAO 2 AC3;>1>2V9 B:0=8=V 

B0 ?5@8D5@8G=V9 :@>2V, 01> <>=>=C:;50@=8E :;VB8=0E (=0?@8:;04, <0:@>D030E V 

&-:;VB8=0E), O:V V=DV;ьB@CNBь A8=>2V0;ь=C >1>;>=:C ?@8 >AB5>0@B@8BV [226, 

304]. 

' Fь><C :>=B5:ABV F8B>:V=8 B0 <54V0B>@8 70?0;5==O 287=0G0NBь AB0= 

V<C==>W A8AB5<8 ?@8 COVID-19. �’O2;OєBьAO 2A5 1V;ьH5 4>:07V2 CA:;04=5=ь 

?VA;O >4C60==O ?VA;O COVID, ?>@CH5==O 01> 45@53C;OFVW 1030Bь>E A8AB5< 

>@30=V2, O:V <>6CBь 1CB8 ?>2’O70=V 7 H8@>:8< B:0=8==8< B@>?V7<>< V=D5:FVW 

SARS-CoV-2 V 28:;8:0=8<8 =5N 3V?5@70?0;ь=8<8 7<V=0<8 2 >@30=V7<V [312]. 

�8O2;5=V =0<8 ?V428I5=V @V2=V MM#-2, MM#-3 V MM#-9 C ?;07<V :@>2V 

>AV1 7 >AB5>0@B@8B>< ?>@V2=O=> 7V 74>@>2>N :>=B@>;ь=>N 3@C?>N, <>6CBь 

2:07C20B8 =0 7=0G=89 2?;82 SARS-CoV-2 =0 ?@>3@5AC20==O 70E2>@N20==O 

AC3;>1V2 C ?5@V>4 ?VA;O :>@>=02V@CA=>W E2>@>18. "4=0: <>6;82>, I> 

F8@:C;NNGV @V2=V <0B@8:A=8E <5B0;>?@>B5W=07 <>6CBь =5 2V4>1@060B8 WE=V 

@V2=V 2 B:0=8=0E. !0 60;ь, 5:A?5@8<5=B0;ь=V 4>A;V465==O 7 ?>4V1=>3> ?8B0==O 

=0 B;V ?>AB-COVID-19 =5 ?@>2>48;8AO G5@57 2V4=>A=> =5402=V9 ?>G0B>: Fь>3> 

70E2>@N20==O, 01> <0B@8:A=V <5B0;>?@>B5W=078 @>73;O40;8AO ;8H5 2 A8AB5<=8E 

4>A;V465==OE COVID-19 [75, 79]. 

  #-10 (AB@><5;V78=-2) 70 1C4>2>N B0 AC1AB@0B=>N A?5F8DVG=VABN 

?>4V1=89 4>   #-3 B0 V=4C:CєBьAO ?@>70?0;ь=8<8 F8B>:V=0<8. �=865==O @V2=O 

MM#-10 C ?;07<V :@>2V, I> 1C;> =0<8 28O2;5=> 2 3@C?V ?0FVє=BV2 7 

>AB5>0@B@8B>< B0 @5:>=20;5AF5=B=8E ?0FVє=BV2 V7 COVID-19, <>65 1CB8 

@57C;ьB0B>< 28A=065==O A8AB5<=>W V<C==>W 2V4?>2V4V 01> 2V4AB@>G5=>W B0 

?>B5=FV9=> B@820;>W :><?5=A0B>@=>W ?@>B870?0;ь=>W @50:FVW. 
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�=0;V7CNG8 >B@8<0=V 40=V, <>6=0 ?@8?CAB8B8, I> =0928IC GCB;82VABь 

4> V=D5:FVW SARS-CoV-2 A5@54 CAVE 4>A;V465=8E ?0@0<5B@V2 A8AB5<8 ?@>B5>;V7-

0=B8?@>B5>;V7 1C;8   #-2 B0   #-8, @V25=ь O:8E C ?;07<V :@>2V 

@5:>=20;5AF5=BV2 ?VA;O COVID-19 ?V428IC202AO =0 9,3 % B0 37,7 % 2V4?>2V4=>, 

0 @V25=ь   #-9, I> 7=8782AO =0 12 %, ?>@V2=O=> 7 >A>10<8, I> =5 E2>@V;8 =0 

2V@CA=C V=D5:FVN. &0:V 7<V=8 @V2=V2 <0B@8:A=8E <5B0;>?@>B5W=07 C ?;07<V :@>2V 

<>6CBь 1CB8 @57C;ьB0B>< A8AB5<=8E @>7;04V2, A?@8G8=5=8E SARS-CoV-2, 

?>2’O70=8E V7 =04<V@=8< 282V;ь=5==O< F8B>:V=V2 V 48A10;0=A>< 

0=3V>B5=78=?5@5B2>@NNG>3> D5@<5=BC 2, O:89 є <VH5==N >?>A5@54:>20=>W 4VW 

2V@CAC [81]. 

!572060NG8 =0 206;82VABь   #-1 (V=B5@AB8FV0;ь=>W :>;035=078) C 

?0B>35=57V >AB5>0@B@8BC G5@57 WW 740B=VABь @>7:;040B8 H8@>:89 A?5:B@ 

:><?>=5=BV2 ?>70:;VB8==>3> <0B@8:AC, <8 =5 28O28;8 ACBBє28E 7<V= C 

?;07<>28E @V2=OE Fь>3> ?@>B5>;VB8G=>3> D5@<5=BC, :>;8 >1842V 3@C?8 

?0FVє=BV2, 7 >AB5>0@B@8B>< B0 @5:>=20;5AF5=B=8<8 ?0FVє=B0<8 7 COVID-19 V7 

?0B>;>3VєN AC3;>1V2, ?>@V2=N20;8 7 3@C?>N :>=B@>;N, I> A:;040;8 74>@>2V 

;N48. �A=Cє 45:V;ь:0 4>A;V465=ь I>4> @V2=O 5:A?@5AVW B0 :>=F5=B@0FVW   #-1 C 

A8=>2VW, E@OI>2V9 B:0=8=V, :@>2V ?@8 >AB5>0@B@8BV [325]. 

' 45O:8E 4>A;V465==OE :>=F5=B@0FVO   #-1 C A8=>2V0;ь=V9 @V48=V B0 

A8@>20BFV :@>2V ?0FVє=BV2 7 >AB5>0@B@8B>< :>;V==>3> AC3;>10 1C;0 ?>4V1=>N 4> 

WW :>=F5=B@0FVW C 74>@>28E >AV1 [147] 01> 2V47=0G0;8 2V4=>A=> 28I89 @V25=ь 

  #-1 C A8=>2V0;ь=V9 @V48=V, =V6 C A8@>20BFV :@>2V, >A>1;82> =0 @0==VE AB04VOE 

>AB5>0@B@8BC, O:89 7=86C202AO 2 <V@C ?@>3@5AC20==O 70E2>@N20==O [143, 147]. 

� V=H8E 4>A;V465==OE 28O2;5=> 28@065=5 ?V428I5==O @V2=O   #-1 ?>@V2=O=> 

7 :>=B@>;5< [169]. 

"A:V;ь:8 <0B@8:A=V <5B0;>?@>B5W=078 <>6CBь V=B5=A82=> @C9=C20B8 

B:0=8=8, WE 0:B82=VABь 6>@AB:> :>=B@>;NєBьAO B:0=8==8<8 V=3V1VB>@0<8 

<5B0;>?@>B5W=07 (&� #). �V4=>A=0 :>=F5=B@0FVO &� # @53C;Nє 0:B82=VABь 

  # C ?;07<V :@>2V, 0 1V;ьH 28A>:5 A?V22V4=>H5==O   #/&� # <>65 
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2:07C20B8 =0 3V@H89 ?@>3=>7 70E2>@N20==O. � B:0=8==8E V=3V1VB>@V2 TIM#-1, 

740єBьAO, <0є =0928IC A?>@V4=5=VABь 4> MM#-1, MM#-3 V MM#-9 [304]. 

!8=V =54>AB0B=ь> 282G5=> @53C;OFVN 5:A?@5AVW V=3V1VB>@V2   # V <0965 

=5<0є 40=8E ?@> D0:B>@8, O:V AB8<C;NNBь 01> ?@83=VGCNBь 28@>1;5==O F8E 

@53C;OB>@V2. ' E>4V =0H>3> 4>A;V465==O 2AB0=>2;5=> 7=865==O @V2=O TIM#-1 C 

2AVE >AV1 7 4V03=>7>< >AB5>0@B@8B, 0 B0:>6 B8E, EB> >4C602 2V4 3>AB@>W V=D5:FVW 

COVID-19, ?>@V2=O=> 7 :>=B@>;5<. #>:070=>, I> @V2=V &� # <>6CBь 1CB8 

?V428I5=V C ?0FVє=BV2, I> <0;8 70E2>@N20==O AC3;>1V2 3 >AB5>0@B@8B. &8< =5 

<5=H, =57@>7C<V;>, G8 2>=8 ?V428ICNBьAO O: :><?5=A0B>@=0 @50:FVO =0 

?V428I5=V @V2=V MM#, G8 2>=8 ?52=8< G8=>< A?@8ONBь ?@>3@5AC20==N 

70E2>@N20==O [244]. �;O @>7C<V==O 2AB0=>2;5=8E 5D5:BV2, =5>1EV4=> 

?@>2545==O 1V;ьH 3;81>:8E 4>A;V465=ь, I>1 <>6=0 1C;> B>G=> AD>@<C;N20B8 

:>=:@5B=V <5E0=V7<8 7=865==O TIM#-1 C 2AVE 3@C? 4>A;V46C20=8E >AV1, I> 

<0;8 4V03=>7 >AB5>0@B@8B. 

 

 

3.3.2. $V2=V 5:A?@5AVW 35=V2 ТGFB1, FOXO1, COMP B0 :>=F5=B@0FVO 
1V;:0 COMP C :@>2V 

 

!0<8 1C;> ?@>2545=> 282G5==O 2 :@>2V <0@:5@V2 <5B01>;V7<C E@OI>2>W 

B:0=8=8 =0 <>;5:C;O@=>-35=5B8G=><C @V2=V 3 70 @V2=5< 5:A?@5AVW 35=V2 &GFB1 

(transforming growth factor beta, B@0=AD>@<CNG89 D0:B>@ @>ABC 15B0), FOXO1 

(forkhead box protein O1, D0:B>@ B@0=A:@8?FVW FoxO1) B0 COMP (cartilage 

oligomeric matrix protein, E@OI>289 >;V3><5@=89 1V;>: <0B@8:AC), 0 B0:>6 

287=0G5=0 :>=F5=B@0FVO 1V;:0 >;V3><5@=>W <0B@8FV E@OI0 (cartilage oligomeric 

matrix protein, COMP). 

�3V4=> 40=8E 4>A;V4=8:V2 ?@8 >AB5>0@B@8BV 2V41C20NBьAO 7<V=8 @V2=O 

E@OI>2>3> >;V3><5@=>3> :>;035=C, 03@5:0=C B0 E@OI>2>3> >;V3><5@=>3> 

<0B@8:A=>3> 1V;:0 (cartilage oligomeric matrix protein, COMP, B0:>6 2V4><89 O: 

B@><1>A?>=48=-5; :>4CєBьAO 35=>< COMP) [142, 216]. 
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' @O4V 4>A;V465=ь 28O2;5=>, I> C ;N459 <CB0FVW 35=0 COMP <>6CBь 

A?@8G8=8B8 48A?;07V9=V 7<V=8 2 AC3;>10E, ?@8 Fь><C =54>AB0B=O :V;ь:VABь 1V;:0 

>;V3><5@=>W <0B@8FV E@OI0 1C45 ?@872>48B8 4> @>728B:C 0@B@8BV2 B0 V=H8E 

?0B>;>3V9 AC3;>1V2 [142]. 

�06;82C @53C;OB>@=C @>;ь C 70E8ABV AB@C:BC@ E@OI>2>W B:0=8=8 AC3;>1C 

B0 ?V4B@8<:8 3><5>AB07C E>=4@>F8BV2 28:>=CNBь ?@>F5A8 A83=0;V=3C 

B@0=AD>@<CNG>3> D0:B>@0 @>ABC-³1 (transforming growth factor beta, TGF-³1, 

:>4CєBьAO 35=>< &GFB1) [216, 234]. 

!0 Aь>3>45==O 70;8H0NBьAO 4> :V=FO =5 282G5=8<8 @53C;OB>@=V 

<5E0=V7<8 B0 A83=0;ь=V H;OE8, I> ?@89<0NBь CG0ABь C :5@C20==V 70E8ABC 

E>=4@>F8BV2 TGF-³ ?@8 >AB5>0@B@8BV. !5 B0: 402=> 4>A;V4=8:8 2AB0=>28;8 

7=0G=C @>;ь D0:B>@C B@0=A:@8?FVW FoxO1 (forkhead box protein O1, :>4CєBьAO 

35=>< FOXO1) O: 7=0GCI>3> <54V0B>@0 TGF-³ A83=0;ь=>3> H;OEC, O:89 740B=89 

70;CG0B8AO C 70E8AB 2V4 >AB5>0@B@8BC 70 @0EC=>: @53C;OFVW 3><5>AB07C E@OI>2>W 

B:0=8=8 AC3;>1C [322]. 

' @O4V 4>A;V465=ь 1C;> ?>:070=> :>@5;OFVN <V6 7<5=H5==O< @V2=O 

5:A?@5AVW 35=V2 &GFB1, FOXO1 B0 >AB5>0@B@8B-?>4V1=8<8 ?>@CH5==O<8 C 

AC3;>10E O: C ;N48=8, B0: V =0 <>45;OE =0 B20@8=0E [178, 205, 322]. 

' =0H8E 4>A;V465==OE <8 ?@>25;8 287=0G5==O 5:A?@5AVN 35=V2 &GFB1, 

FOXO1 B0 COMP C :;VB8=0E :@>2V >AV1, I> <0;8 4V03=>7 >AB5>0@B@8B B0 C >AV1 7 

>AB5>0@B@8B><, I> >4C60;8 ?VA;O COVID-19. 

� E>4V ?@>2545=8E 5:A?5@8<5=BV2 28O2;5=>, I> C :@>2V >AV1, O:8< 

2AB0=>28;8 4V03=>7 >AB5>0@B@8B @V25=ь 5:A?@5AVW 35=0 &GFB1 7=86C202AO C 2,1 

@070 ?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N 74>@>28E ;N459 (@8A. 3.37). 

#>:070=>, I> C 3@C?V >AV1 7 >AB5>0@B@8B>< :>;V==8E AC3;>1V2 ?VA;O 

>4C60==O 2V4 COVID-19, @V25=ь 5:A?@5AVW 35=0 &GFB1 7<5=HC202AO C 2,5 @070 

2V4=>A=> ?>:07=8:0 3@C?8 :>=B@>;N B0 2 1,4 @070 2V4=>A=> ?0@0<5B@C 3@C?8 >AV1 

7 2AB0=>2;5=8< >AB5>0@B@8B>< (@8A. 3.37). 
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$8A. 3.37. $V25=ь 5:A?@5AVW 35=0 &GFB1 C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; ## 3 @ f 0,01 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�07=0G8<>, I> =0HV ?>4V;ьHV 4>A;V48B8 28O28;8, I> C :;VB8=0E :@>2V 

>AV1, O:8< 2AB0=>28;8 4V03=>7 >AB5>0@B@8B @V25=ь 5:A?@5AVW 35=0 FOXO1 

7=86C202AO 2 2,5 @070 ?>@V2=O=> 7 :>=B@>;ь=>N 3@C?>N, I> A:;040;8 74>@>2V 

;N48 (@8A. 3.38). 

#@>45<>=AB@>20=>, I> C >AV1 7 >AB5>0@B@8B>< :>;V==8E AC3;>1V2 ?VA;O 

COVID-19, @V25=ь 5:A?@5AVW 35=0 FOXO1 7<5=HC202AO 2 3 @070 2V4=>A=> 

:>=B@>;ь=8E 7=0G5=ь B0 2 1,5 @070 ?>@V2=O=> 7 ?>:07=8:>< 3@C?8 >AV1 7 

>AB5>0@B@8B>< (@8A. 3.38). 
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$8A. 3.38. $V25=ь 5:A?@5AVW 35=0 FOXO1 C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; ## 3 @ f 0,01 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

� E>4V ?>40;ьH8E 4>A;V465=ь 1C;> 28O2;5=>, I> C 3@C?V ?0FVє=BV2, I> 

<0;8 4V03=>7 >AB5>0@B@8BC, C :;VB8=0E :@>2V @V25=ь 5:A?@5AVW 35=0 %OMP 

7=86C202AO 2 2,4 @070 ?>@V2=O=> 7 ?>:07=8:>< 3@C?8 :>=B@>;N (@8A. 3.39).  

�8O2;5=>, I> C ?0FVє=BV2 3@C?8 7 4V03=>7>< >AB5>0@B@8B, O:V >4C60;8 2V4 

E2>@>18 COVID-19, C :@>2V @V25=ь 5:A?@5AVW 35=0 %OMP 1C2 7=865=8< 2 2,8 

@070 2V4=>A=> 3@C?8 7 >A>10<8, I> 1C;8 C<>2=> 74>@>2V B0 7=86C20;0Aь 2 1,4 

@070 ?>@V2=O=> 7 ?0@0<5B@>< 3@C?8 >AV1 7 287=0G5=>N ?0B>;>3VєN AC3;>1V2 

>AB5>0@B@8B (@8A. 3.39). 
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$8A. 3.39. $V25=ь 5:A?@5AVW 35=0 %OMP C :@>2V 4>A;V4=8E 3@C? 

****p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

#V4 G0A ?>40;ьH8E 5:A?5@8<5=BV2 1C;> 28O2;5=>, I> 2 ?;07<V :@>2V 

?0FVє=BV2 7 4V03=>7>< >AB5>0@B@8B, :>=F5=B@0FVO E@OI>2>3> >;V3><5@=>3> 

<0B@8:A=>3> 1V;:0 ?V428IC20;0Aь 2 2,8 @070 2V4=>A=> ?>:07=8:V2 :>=B@>;ь=>W 

3@C?8 ;N459 (@8A. 3.40). 

#@>45<>=AB@>20=>, I> C ?;07<V :@>2V >AV1 7 2AB0=>2;5=8< 4V03=>7>< 

>AB5>0@B@8B B0 O:V >4C60;8 2V4 E2>@>18 COVID-19, :>=F5=B@0FVO COMP 

7@>AB0;0 2 3 @070 ?>@V2=O=> 7 40=8< ?0@0<5B@>< :>=B@>;ь=>W 3@C?8 B0 2 1,2 @070 

2V4=>A=> ?>:07=8:0 3@C?8 ?0FVє=BV2 7 >AB5>0@B@8B>< (@8A. 3.40). 
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$8A. 3.40. �>=F5=B@0FVO COMP C ?;07<V :@>2V 4>A;V4=8E 3@C? 

**** 3 p f 0,0001 2V4=>A=> 3@C?8 C<>2=> 74>@>28E ;N459; # 3 @ f 0,05 

2V4=>A=> 3@C?8 ;N459 7 >AB5>0@B@8B>< 

 

�8:>=0=V 2G5=8<8 5:A?5@8<5=B0;ь=V 4>A;V465==O ?> 282G5==N B@ь>E 

1V;:V2 FoxO (-1, -3 B0 -4) 28O28;8, I> TGF-³1-70;56=89 A83=0;ь=89 H;OE 

?@89<0є CG0ABь C @53C;OFVW BV;ь:8 FoxO1 7 28:>@8AB0==O< TAK1 :V=078, I> 

0:B82CєBьAO TGF-³. �0=0 :V=070 (4@C30 =0720 MAP3K7, «<VB>35=-0:B82>20=0 

1V;:>20 :V=070 :V=078 :V=078 7»; mitogen-activated protein kinase kinase kinase 7) 

O2;Oє A>1>N F8B>7>;ь=C A5@8=/B@5>=V=>2C ?@>B5W=:V=07C @>48=8 MAP3K, O:0 є 

:><?>=5=B>< @O4C A83=0;ь=8E H;OEV2, O:V ?@89<0NBь CG0ABь C @53C;N20==V 

70?0;5==O B0 V<C==>W 2V4?>2V4V >@30=V7<C. �>:@5<0, 1C;> ?>:070=> 2 AC3;>1>28E 

E>=4@>F8B0E AB01V;ь=C V=4C:FVN 5:A?@5AVW 35=0 FOXO1 B0 9>3> ?@>4C:BC ?V4 

4VєN D0:B>@C TGF-³1 [322]. 

#@8 Fь><C, =0 <>45;OE =0 B20@8=0E C E@OI>2V9 B:0=8=V A?>AB5@V30;0Aь 

?>AB=0B0;ь=0 2B@0B0 FoxO1, O:0 A?@8G8=O;0 @>728B>: >AB5>0@B@8B-?>4V1=8E 

?0B>;>3V9: A?>AB5@V30;>Aь =0 ?>G0B:>28E AB04VOE ?>B>2I5==O E@OI>2>W 

AB@C:BC@8, O:5 7 G0A>< ?@872>48;> 4> ?>ABC?>2>3> @C9=C20==O E@OI0 [178, 205, 

322]. �=HV 2G5=V ?>:070;8 AE>6V @57C;ьB0B8 C >AV1 7 4V03=>7>< >AB5>0@B@8B, 0 
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B0:>6 C ;N459 2V:>2>W 3@C?8 ?@8 AB0@V==V E@OI0 [317]. �AB0=>2;5=>, I> 

3V?5@5:A?@5AVO FOXO1 =0 B20@8==V9 <>45;V <8H59 ?>?5@546C20;0 D>@<C20==O 

>AB5>0@B@8BC. "B65, 1C;> 28A;>2;5=> 4C<:C ?@> B5, I> FoxO1 =0;568Bь 4> 

:;NG>28E =87EV4=8E 5D5:B>@V2 ?5@540GV A83=0;V2 TGF-³ 2 ?@>F5A0E @53C;OFVW 

?>AB=0B0;ь=>3> 3><5>AB07C E@OI>2>W B:0=8=8 [322]. 

�06;828< ?@>F5A>< 4;O ?V4B@8<:< 3><5>AB07C C E@OI>2V9 B:0=8=V 

AC3;>1C є 0CB>D03VO, O:0 E0@0:B5@=0 4;O B:0=8= V7 =87ь:>N H284:VABN >1<V=C 

:;VB8=. �V4><>, I> 703815;ь :;VB8= B0 ?0B>35=57 >AB5>0@B@8BC 70;560Bь 2V4 

?@>F5AV2 30;ь<C20==O 0CB>D03VW. � B>9 65 G0A, 1C;> ?>:070=> 70;56=VABь <V6 

0:B820FVєN ?@>F5AV2 0CB>D03VW B0 7<5=H5==O< BO6:>ABV ?5@51V3C 

5:A?5@8<5=B0;ь=>3> >AB5>0@B@8BC [61]. 

"4=0: =0 Aь>3>4=VH=V9 45=ь <5E0=V7<8 @53C;OFVW 0CB>D03VW 2 AC3;>1>2><C 

E@OIV I5 70;8H0NBьAO 4> :V=FV =5 282G5=8<8 [322]. ' 4>A;V465==OE =0 G>;V 7 

Cheng ?>:070=> 704VO=VABь TGF-³/TAK1-FoxO1 A83=0;V=3C 4> ?@>F5AV2 @53C;OFVW 

0CB>D03VW C E@OI>2V9 B:0=8=V [61, 322]. 

�8O2;5=> ?0B>;>3VG=V 7<V=8 2 ?@>F5A0E 0CB>D03VW C 72>@>B=> 

?>AB<VB>B8G=8E :;VB8=0E, I> 28:;8:0є =03@><0465==O ?>H:>465=8E 1V;:>28E 

<>;5:C;, 0 B0:>6 7<V=5=8E >@30=5; (?5@H 70 2A5 <VB>E>=4@V9) 7 =04;8H:>2>N 

?@>4C:FVєN �(�. &0:V ?5@51C4>28 ?@>2>:CNBь 0:B820FVN ?@>F5AV2 AB0@V==O 

:;VB8= G8 WE 703815;V [243]. 

' 5:A?5@8<5=B0;ь=8E 4>A;V465==OE 28O2;5=>, I> 2B@0G0==O FoxO1 

A?@8G8=Nє 7@>AB0==O ?@>4C:FVW �(�, I> CA?VH=> ;V:2V4>2C20NBьAO 0:B820FVєN 

0CB>D03VW. � B>9 65 G0A, O:I> in vitro 225AB8 2 :;VB8=8 25:B>@ 7 FoxO1, B> 

2V41C20;>AO V=3V1C20==O H2O2-V=4C:>20=>3> 0?>?B>7C :;VB8=, 70 @0EC=>: 0:B820FVW 

D5@<5=VBV2 0=B8>:A840=B=>W A8AB5<8. %E>6V @57C;ьB0B8 B0:>6 1C;> >45@60=> in 

vivo, =0 B20@8==V9 <>45;V 3 <8H0E, O:8< <>45;N20;8 >AB5>0@B@8B [322]. 

�AB0=>2;5=>, I> ?@8 >:8A=><C AB@5AV A?>AB5@V30єBьAO B@0=A;>:0FVO FoxOs V7 

F8B>?;07<8 :;VB8=8 2 O4@> 7 28:>@8AB0==O< SIRT1 450F5B8;078, O:0 A?@8G8=Nє 

0:B820FVN FoxOs [166, 322]. 
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&0:8< G8=><, 1C;0 28A;>2;5=0 ?@>?>78FVO, 2 O:V9 707=0G5=>, I> FoxO1 

15@5 CG0ABь C ?V4B@8<FV 3><5>AB07C AC3;>1>28E E>=4@>F8BV2 70 @0EC=>: 

<>4C;OFVW ?@>F5AV2 0CB>D03VW, 0 3V?5@5:A?@5AVO FOXO1 C E>=4@>F8B0E 30;ь<Cє 

@>728B>: >AB5>0@B@8BC, I> 28:;8:0=89 2B@0B>N TGF-³1 A83=0;ь=>3> :0A:04C. 

"B65, F59 E>=4@>?@>B5:B>@=89 2?;82 FoxO1 <>65 1CB8 70AB>A>20=89 4;O 

@>7@>1:8 ?>B5=FV9=>W B5@0?VW >AB5>0@B@8BC ;N48=8. #>:8 70;8H0єBьAO =5 

282G5=8< ?8B0==O< <5E0=V7<C, 70 @0EC=>: O:>3> TGF-³1/FoxO1 15@5 CG0ABь C 

@53C;OFVW ?@>;VD5@0FVW B0 ?V4B@8<FV 3><5>AB07C AC3;>1>28E E>=4@>F8BV2. 

' =0H8E 4>A;V465==OE <8 28O28;8, I> @V2=V 5:A?@5AVW 35=V2 &GFB1 B0 

FOXO1 7=86CєBьAO 1V;ьH>N <V@>N C ?0FVє=BV2 7 >AB5>0@B@8B><, I> ?5@5E2>@V;8 

COVID-19, C ?>@V2=O==V 7 3@C?>N >AV1 7 4V03=>7>< >AB5>0@B@8B :>;V==8E 

AC3;>1V2, I> <>65 A2V4G8B8 ?@> ?>@CH5==O @54>:A-AB0BCAC :;VB8= V <>6;82C 

2B@0BC TGF-³1-FoxO1 A83=0;V=3C C ?0FVє=BV2 7 >AB5>0@B@8B>< ?VA;O 2V@CA=>W 

V=207VW. &0:V 7<V=8 <>6CBь 2V41C20B8AO 2=0A;V4>: ?>A8;5==O ?@>F5AV2 

7030;ь=>A8AB5<=>3> 70?0;5==O G5@57 @503C20==O >@30=V7<C =0 SARS-CoV2-

V=D5:FVN. 

&@510 707=0G8B8, I> =0 B20@8==8E <>45;OE ?0B>;>3VW AC3;>1V2 

>AB5>0@B@8B, 70 3V?5@5:A?5@AVW FOXO, C E>=4@>F8B0E 1C;> ?>:070=> O: 7@>AB0==O 

@V2=O 5:A?@5AVW 35=V2, O:V :>4CNBь :><?>=5=B8 ?>70:;VB8==>3> <0B@8:AC, Comp, 

Col1a1 (35=, I> :>4Cє α1-;0=FN3 :>;035=C I B8?C) B>I>; B0: V 35=V2 

0=B8>:A840=B=>3> 70E8ABC >@30=V7<C [178]. 

"AB5>0@B@8B 28=8:0є 2=0A;V4>: 48A10;0=AC <V6 453@040FVєN 9 A8=B57>< 

E@OI0 B0 ?@872>48Bь 4> B>3>, I> H0@ E@OI0 AB0є B>=H8<. (@03<5=B8 COMP 

282V;ь=ONBьAO 2 AC3;>1>2C @V48=C ?VA;O B@02<8 B0 =02VBь =0 @0==VE AB04VOE 

>AB5>0@B@8BC, V B><C COMP 22060єBьAO <0@:5@>< 453@040FVW E@OI0 [141, 148, 

216]. 

�@>AB0==O @V2=O �(� <>65 V=4C:C20B8 :0B01>;VG=C A83=0;V70FVN, 

28:;8:0B8 >:8A=89 AB@5A, 71V;ьH8B8 5:A?@5AVN O: 35=V2, 70;CG5=8E C D>@<C20==O 

70?0;5==O, B0: V B0:8E, I> :>4CNBь   #, O:V, C A2>N G5@3C, 2?;820NBь =0 

<0B@8G=V :><?>=5=B8, 2:;NG0NG8 :>;035=, 03@5:0=, COMP [87, 216, 320]. 
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!0<8 707=0G5=> 1V;ьH 7=0G=5 ?04V==O @V2=O 5:A?@5AVW 35=0 COMP C 

@5:>20;5AF5=B=8E >AV1 7 28O2;5=8< 4V03=>7>< >AB5>0@B@8B B0 O:V >4C60;8 2V4 

COVID-19, ?>@V2=O=> 7 3@C?>N ?0FVє=BV2 7 2AB0=>2;5==>N ?0B>;>3VєN AC3;>1V2 

>AB5>0@B@8B =0 D>=V 1V;ьH>3> @V2=O :>=F5=B@0FVW COMP C >AV1 7 >AB5>0@B@8B><, 

O:V 1C;8 V=DV:>20=V 2V@CA>< SARS-CoV2. �AB0=>2;5=V 40=V 70A2V4GCNBь =0O2=VABь 

1V;ьH V=B5=A82=8E O28I 45AB@C:B82=8E ?@>F5AV2 2 >@30=V7<V ?VA;O 2V@CA=>W 

V=D5:FVW B0 ?>40;ьHC ?@>3@5AVN E2>@>18. 

*V 40=V :>@5;NNBь 7 @57C;ьB0B0<8 ;VB5@0BC@=8E =0C:>28E 465@5; 

2V4=>A=> <>6;82>W 4VW E2>@>18 COVID-19 =0 AB0@V==O AC3;>1V2 B0 >AB5>0@B@8B, 

O:V AC?@>2>46CNBьAO 70?0;ь=8<8 ?@>F5A0<8 [174, 176]. �030;><, >B@8<0=V =0<8 

@57C;ьB0B8 71V30NBьAO 7 28I5707=0G5=8<8 40=8<8 ;VB5@0BC@8, 45 

?@>45<>=AB@>20=> 72'O7>: A8AB5<8 TGF-³1-FoxO1 O: 7 0:B82=VABN D5@<5=BV2 

0=B8>:A840=B=>W ;0=:8 >@30=V7<C, B0: V 7V AB0=>< ?>70:;VB8==>3> <0B@8:AC 

E>=4@>F8BV2 C ?0B>35=57V "� [178, 205, 322]. 

"B65, 70 4>?><>3>N <>;5:C;O@=>-1V>;>3VG=8E ?V4E>4V2 

?@>45<>=AB@>20=> 7=865==O C :;VB8=0E :@>2V 1V;ьH>N <V@>N @V2=O 5:A?@5AVW 

35=V2 &GFB1 B0 FOXO1 C @5:>20;5AF5=B=8E >AV1 7 4V03=>7>< >AB5>0@B@8B, O:V 

>4C60;8 2V4 COVID-19, ?>@V2=O=> 7 3@C?>N ?0FVє=BV2, O:8< 2AB0=>2;5=> 

4V03=>7 >AB5>0@B@8B =0 D>=V ?>:070=>3> 2 ?>?5@54=ь><C @>74V;V ?>@CH5==O 

>:8A=>-0=B8>:A840=B=>W @V2=>2038 B0 @>728B:C >:8A=>3> AB@5AC (?>@CH5==O 

@54>:A-AB0BCAC :;VB8= V 28@>3V4=0 2B@0B0 TGF-³1-FoxO1 A83=0;V=3C) C >AV1 7 

>AB5>0@B@8B>< ?VA;O SARS-CoV2-V=D5:FVW [166, 261]. 

&0:V @57C;ьB0B8 28=8:0NBь 2=0A;V4>: V=B5=A8DV:0FVW A8AB5<=>3> 

70?0;5==O 2 >@30=V7<V G5@57 2V4?>2V4ь =0 2V@CA=5 2B>@3=5==O. �>4=>G0A 

70DV:A>20=> 1V;ьH 7=0G=5 7=865==O @V2=O 5:A?@5AVW 35=0 COMP C 

@5:>20;5AF5=B=8E >AV1 7 4V03=>7>< >AB5>0@B@8B, O:V >4C60;8 2V4 COVID-19, 

?>@V2=O=> 7 3@C?>N ?0FVє=BV2 7 >AB5>0@B@8B>< =0 D>=V V=B5=A82=VH>3> 

7@>AB0==O :>=F5=B@0FVW COMP C >AV1 7 >AB5>0@B@8B>< ?VA;O 2V@CA=>W V=D5:FVW 

SARS-CoV2. "B@8<0=0 V=D>@<0FVO =0H8E 5:A?5@8<5=BV2 A;C68Bь 4>:07>< 
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1V;ьH>W 0:B820FVW ?@>F5AV2 45AB@C:FVW 2 >@30=V7<V @5:>20;5AF5=B=8E ?0FVє=BV2 

?VA;O 2V@CA=>W V=D5:FVW, I> ?@>2>:Cє ?>40;ьHC ?@>3@5AVN ?0B>;>3VW AC3;>1V2. 
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$"���� 4. '�����Ь!�!!/ $��'�Ь&�&�� �"%�����!!/ 

 

 

' 2019 @>FV A?0;0E=C;0 <0AHB01=0 A2VB>20 5?V45<VO, O:0 1C;0 

A?@8G8=5=0 =>28< :>@>=02V@CA>< SARS-CoV-2, I> 28:;8:02 @>728B>: 

:>@>=02V@CA=>W E2>@>18 COVID-19. *5 2V@CA=5 70E2>@N20==O 1C;> 

28A>:>:>=B03V>7=8< B0 AC?@>2>46C20;>Aь @>728B:>< BO6:8E CA:;04=5=ь C 

G0AB8=8 =0A5;5==O [98, 150, 239].  

!0H0 :@0W=0 B56 707=0;0 @C9=V2=>3> C40@C COVID-19 =0 74>@>2’O 

C:@0W=FV2. !C;ь>289 ?0FVє=B 1C2 70DV:A>20=89 7 4V03=>7>< 40=>W E2>@>18 C 

15@57=V 2020 @>:C 2 <VABV +5@=V2FV. !0 60;ь, 7 13 15@57=O 2 ':@0W=V AB02AO 

?5@H89 ;5B0;ь=89 28?04>:, A?@8G8=5=89 V=D5:FVєN SARS-CoV-2. � 

?>40;ьH><C C =0HV9 :@0W=V 1C;> 70@065=> :>@>=02V@CA>< 1V;ьH5 5 <V;ь9>=V2 

>AV1, A5@54 O:8E ?><5@;> 1V;ьH5 100 B8AOG ;N459 [1]. 

�3V4=> 2AB0=>2;5=8E 40=8E, 2V@CA SARS-CoV-2 <>65 28:;8:0B8 =5 

BV;ь:8 E0@0:B5@=V ;535=52V ?>@CH5==O 48E0;ь=>W A8AB5<8, 0 <>65 ?@>2>:C20B8 

C@065==O V=H8E A8AB5< >@30=V2 B0 >1BO6C20B8 A0<>?>GCBBO >AV1, I> <0NBь 

:><>@1V4=V ?0B>;>3VW [78, 356]. �> B0:8E 25@AB2 =0A5;5==O, I> <0NBь E@>=VG=V 

70E2>@N20==O >?>@=>-@CE>2>3> 0?0@0BC, =0;560Bь ?0FVє=B8 7 >AB5>0@B@8B0<8. 

#@8 40=V9 ?0B>;>3VW 2V41C20єBьAO 4535=5@0B82=5 @C9=C20==O E@OI0 C AC3;>1V, 

I> AC?@>2>46CєBьAO 70?0;ь=8<8 ?@>F5A0<8. &0:V ?0FVє=B8 A:;040NBь 3@C?C 

@878:C ?@8 70@065==V V=D5:FVєN SARS-CoV-2, >A:V;ь:8 4>40B:>25 2V@CA=5 

=020=B065==O =0 >@30=V7< <>65 AB0B8 B@835@>< 4;O CA:;04=5==O ?5@51V3C 

>AB5>0@B@8BC. &0:, ?@>2545=89 0=0;V7 <548:>-1V>;>3VG=>W ;VB5@0BC@8 ?>:0702, 

I> 1V;O 15 % >AV1 7 4V03=>7>< COVID-19, <0;8 2 0=0<=57V >7=0:8 C@065==O 

A:5;5B=>-<’O7>2>W A8AB5<8: 2V4 0@B@0;3V9 4> @50:B82=>3> 0@B@8BC [40, 54, 94, 

212, 291]. !0 40=89 G0A 4>A;V465==O 270є<>72’O7:C <V6 ?0B>;>3VєN AC3;>1V2 B0 

:>@>=02V@CA=>N E2>@>1>N є >1<565=8<8 B0 5?V7>48G=8<8, I> =5 40є 

<>6;82>ABV ?>2=VABN 7@>7C<VB8 ?>B5=FV9=89 2?;82 COVID-19 =0 :VAB:>2>-

<’O7>2C A8AB5<C. "B65, 4V9A=> 206;828< ?8B0==O< є 282G5==O ?5@51V3C B0:>3> 
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E@>=VG=>3> 70E2>@N20==O O: >AB5>0@B@8B C >AV1, I> 707=0;8 V=DV:C20==O 

2V@CA>< SARS-CoV-2. 

!0HV 4>A;V465==O 107C20;8Aь =0 282G5==V @O4C ?>:07=8:V2 70?0;5==O B0 

2V;ь=>@048:0;ь=8E ?@>F5AV2 C :@>2V >AV1 O: B8E, EB> <02 4V03=>7 >AB5>0@B@8B, 

B0: V B8E ?0FVє=BV2 7 >AB5>0@B@8B><, EB> >4C602 ?VA;O COVID-19. &@510 

707=0G8B8, I> =0<8 1C;0 >1@0=0 :@>2 2 O:>ABV 4>A;V4=8Fь:>3> >1’є:BC, >A:V;ь:8 

F5 4>ABC?=89 7@07>: 1V>;>3VG=>3> <0B5@V0;C, I> 40є 7<>3C 4;O <>=VB>@8=3C 

@>1>B8 2=CB@VH=VE >@30=V2 V A8AB5< >@30=V7<C O: 2 =>@<V, B0V V ?@8 

?0B>DV7V>;>3VG=8E AB0=0E. 

#5@H8< 1;>:>< =0H8E 4>A;V465=ь 1C;> 282G5==O @O4C ?0@0<5B@V2, I> 

?>2’O70=V 7 @>728B:>< 70?0;ь=8E ?@>F5AV2. �V4><>, I> ?@8 >AB5>0@B@8B0E 2 

>@30=V7<V E2>@8E @>72820єBьAO 70?0;5==O O: 2 A0<><C AC3;>1V, B0: V A8AB5<=> =0 

@V2=V FV;>3> >@30=V7<C [186, 268]. (>@<C20==O B0 ?@>3@5AC20==O ?0B>;>3VW 

AC3;>1V2 ?@8 >AB5>0@B@8BV 2V41C20єBьAO 2=0A;V4>: BVA=> ?>2’O70=V9 270є<>4VW 

<V6 ?>H:>465==O< AC3;>1V2, V<C==>N 2V4?>2V44N =0 ?5@5410GC20=5 

?>H:>465==O B0 ?>40;ьH8< D>@<C20==O< E@>=VG=>3> 70?0;5==O. �VB5@0BC@=V 

465@5;0 70A2V4GCNBь, I> V=D5:FVO 28:;8:0=0 2V@CA>< SARS-CoV-2 AB2>@Nє 2 

>@30=V7<V A8AB5<=5 70?0;5==O, I> AC?@>2>46CєBьAO ?@>4C:FVєN ?@>70?0;ь=8E 

F8B>:V=V2, O:V A?@8G8=ONBь AB@C:BC@=>-DC=:FV>=0;ь=V @>7;048 C E@OI>2V9 B0 

:VAB:>2V9 B:0=8=0E >?>@=>-@CE>2>3> 0?0@0BC [132, 302]. 

#@>2545=5 =0<8 45B0;ь=5 282G5==O ?>:07=8:V2 70?0;5==O C ?0FVє=BV2 7 

4V03=>7>< >AB5>0@B@8B :>;V==8E AC3;>1V2 4>72>;8;> 28O28B8 C :@>2V 71V;ьH5==O 

:>=F5=B@0FVW %-@50:B82=>3> 1V;:0, <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8, ��-1³ 

B0 @V2=O 5:A?@5AVW 35=V2 PTGS2, NOS2, NFKB1 =0 B;V 7=865==O :>=F5=B@0FVW I�-

8, ��-12³, (!#-α, �(-´, ��-4, ��-10 2V4=>A=> 4>A;V46C20=8E ?0@0<5B@V2 C 

:>=B@>;V, O:89 A:;040;8 C<>2=> 74>@>2V ;N48. &@510 2V4<VB8B8, I> C :@>2V >AV1 

7 >AB5>0@B@8B><, O:V 707=0;8 4VW 2V@AC SARS-CoV-2 B0 >4C60;8 ?VA;O COVID-19, 

A?>AB5@V30NBьAO AE>6V 7<V=N20==O 4>A;V46C20=8E 1V>EV<VG=8E <0@:5@V2 

70?0;5==O ?>@V2=O=> 7 ?>:07=8:0<8 :>=B@>;ь=>W 3@C?8. #52=V 2V4<V==>ABV C 

@503C20==V >@30=V7<C @5:>20;5AF5=B=8E ?0FVє=BV2 1C;8 =0<8 28O2;5=V ?V4 G0A 
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?@>2545=8E 4>A;V465=ь: 2 :@>2V 1V;ьH>N <V@>N 7@>AB0;0 :>=F5=B@0FVO %-

@50:B82=>3> 1V;:0, <>;5:C; A5@54=ь>W <>;5:C;O@=>W <0A8, ��-1³ B0 

71V;ьHC20;8AO @V2=V 5:A?@5AVW 35=V2 PTGS2, NOS2, NFKB1 V 7=86C202AO @V25=ь 

��-12³ ?>@V2=O=> 7 3@C?>N >AV1 7 >AB5>0@B@8B>< [7]. � B>9 65 G0A B@510 

70C2068B8, I> C >AV1 7 >AB5>0@B@8B>< ?VA;O >4C60==O 2V4 :>@>=02V@CA=>W 

E2>@>18 :>=F5=B@0FVO B0:8E F8B>:V=V2, O: (!#-α B0 ��-10 7@>AB0;0 ?>@V2=O=> 7 

3@C?>N >AV1 7 >AB5>0@B@8B><, O:V =5 1C;8 V=DV:>20=V 2V@CA>< SARS-CoV-2. 

�V4><>, I> (!#-α =0;568Bь 4> F8B>:V=V2, O:89 ?@>4C:CєBьAO 

<0:@>D030<8 B0 <>=>F8B0<8 (:;VB8=0<8 2@>465=>3> V<C=VB5BC). �>3> 

=045:A?@5AVO ?@8 COVID-19 2V41C20єBьAO C ?0FVє=BV2 ?V4 G0A B0 ?VA;O 70@065==O 

2V@CA>< SARS-CoV2 [85, 276]. �>A;V4=8:0<8 ?>:070=> GVB:C 70;56=VABь <V6 

F8B>:V=>28< ?@>DV;5< :@>2V B0 ABC?5=5< BO6:>ABV COVID-19, I> <>65 

28:>@8AB>2C20B8AO 2 O:>ABV 48D5@5=FV9>20=>3> ?@>3=>7C A<5@B=>ABV ?0FVє=BV2 

2V4?>2V4=> 4> <>40;ь=>AB59 :8A=52>W ?V4B@8<:8 [85]. *V 40=V є A2V4G5==O< 

D>@<C20==O 2 >@30=V7<V >AV1 7 >AB5>0@B@8B>< ?VA;O COVID-19 4><V=CNG>W 

?@>70?0;ь=>W 2V4?>2V4V, O:0 AC?@>2>46CєBьAO ?V428I5=8< @V2=5< (!#-α, ��-10 

B0 V=H8E ?>:07=8:V2 0:B82=>ABV 70?0;ь=>3> ?@>F5AC. 

&0:8< G8=><, @57C;ьB0B8 =0H8E 4>A;V465=ь ?>:07=8:V2 70?0;5==O 

A2V4G0Bь ?@> B5, I> C ?0FVє=BV2 7 >AB5>0@B@8B>< ?@>BO3>< B@820;>3> 

?>AB:>2V4=>3> ?5@V>4C @>72820єBьAO 1V;ьH V=B5=A82=5 70?0;5==O B0 

A?>AB5@V30єBьAO 48A10;0=A ?@>- B0 ?@>B870?0;ь=8E F8B>:V=V2 C ?;07<V :@>2V 3 

?V428I5==O @V2=O ��-1³ ?@>B8 7=865==O @V2=O ��-4, ��-8, ��-10, ��-12³, (!#-α 

B0 �(-´. #>@V2=O=> 7V 74>@>28<8 >A>10<8 :>=B@>;N, @V7=V @V2=V F8B>:V=V2 
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	Обґрунтування вибору теми дослідження: наразі достеменно не вивченими є механізми, які спричинюють ураження опорно-рухового апарату у рековалесцентних осіб після COVID-19, зокрема, групи населення, що страждають на остеоартрити. Виявлені клінічні випа...
	Отримана інформація щодо потенційного впливу COVID-19 на запальні та вільнорадикальні процеси, залучені у формування остеоартриту, допоможе зрозуміти патофізіологію ураження суглобів у рековалесцентних осіб, передбачити можливі ризики розвитку ускладн...
	1.1. Етіологія та патогенез важкого гострого респіраторного синдрому, спричиненого коронавірусом SARS-CоV2
	Коронавіруси – це велике сімейство вірусів, які викликають різні захворювання, від звичайної застуди до більш важких захворювань [114]. Найпоширенішими інфекціями, викликаними коронавірусами, є інфекції дихальних шляхів та шлунково-кишкового тракту. К...

	1.2. Порушення гемостазу, окисно-відновного балансу та особливості вродженої імунної відповіді в хворих на COVID-19
	Ендотелій судин підтримує гомеостаз через регуляцію імунної компетентності, запальну рівновагу, щільні з’єднувальні бар’єри, гемодинамічну стабільність, а також оптимально збалансовані тромботичні та фібринолітичні шляхи. У новому коронавірусному захв...

	1.3. Постковідні ускладнення у пацієнтів, пов’язані з патологією опорно-рухового апарату
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	2.7. Визначення концентрації цитокінів, матриксних металопротеїназ, тканинного інгібітору металопротеїнази-1 та хрящового олігомерного матриксного білка
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	2.9. Визначення вмісту пероксиду водню
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	2.11. Визначення концентрації ТБК-активних продуктів
	2.12. Визначення вмісту продуктів окисної модифікації білків
	Вміст утворених окиснених білкових продуктів визачали згідно методу [219]. В основі методу – взаємодія між альдегідними і кетонними групами амінокислот білків та 2,4-динітрофенілгідразину (2,4-ДНФГ), що призводить до утворення похідних 2,4-ДНФГ, які м...
	У хімічну пробірку вносили аліквоту плазми крові (0,5 мг загального білка) та додавали розчин фосфатного буферу (рН = 7,4). Вміст пробірки перемішували та інкубували в термостаті при температурі 37ºС упродовж 15 хвилин. Після завершення інкубації дода...
	На наступному етапі до проби додавали 1,5 мл 20 % розчину трихлороцтової кислоти. Далі проби центрифугували при доцентровому прискоренні 1000 g упродовж 15 хвилин. Надосадову рідину зливали та до осаду додаємо етанол-етилацетатну суміш у співвідношенн...
	Визначення продуктів окисної модифікації білків проводили на спектрофотометрі при відповідних максимумах поглинання оптичної густини світла: при (= 356 нм – альдегідні продукти нейтрального характеру, при ( = 370 нм – кетонні продукти нейтрального хар...
	Вміст продуктів окисненних білків виражали в ум. од. ( мг білка-1.
	2.13. Визначення концентрації загальних, білок-зв’язаних та небілкових сульфгідрильних груп
	Кількісна оцінка вмісту сульфгідрильних груп базується на методі, запропонованому Елманом [91]. В його основі взаємодія між 5,5'-дитіо-біс-2-нітробензойною кислотою (ДТНБК) із білок-зв’язаними та вільними сульфгідрильними групами, що призводить до фор...
	При дослідженні загального вмісту сульфгідрильних груп у хімічну пробірку вносили 0,3 мл плазми крові, 2 мл 30 мМ буферного розчину трис-HCl з 1 мМ ЕДТА (рН = 8,0) та 0,2 мл 1,25 % розчину ДСН. Проби перемішували та інкубували при кімнатній температур...
	Після зазначеного періоду інкубації проводили визначення оптичної густини досліджуваних зразків на спектрофотометрі при довжині хвилі 412 нм. Як оптичний контроль використовували суміш наступного складу: 2,3 мл буферного розчину трис-HCl з 1 мМ ЕДТА, ...
	При дослідженні вмісту небілкових SH-груп до хімічної пробірки додавали 0,3 мл плазми крові та 0,1 мл 10,5 % розчину ТХО. Вміст пробірки перемішували та інкубували при кімнатній температурі впродовж 10 хвилин. Після цього досліджувані проби центрифугу...
	У нові хімічні пробірки відбирали надосадову рідину та додавали 1М розчин NaOH для нейтралізації проби. Потім до проби додавали 2,1 мл 30 мМ буферного розчину трис-HCl з 1 мМ ЕДТА (рН = 8,0) та 0,1 мл розчину ДТНБК. Проводили визначення оптичної густи...
	Визначення концентрації білок-зв’язаних сульфгідрильних груп здійснювали за формулою:
	(2.6)
	Концентрація білок-зв’язаних SH-груп виражали в мкмоль ( мг білка-1.
	2.14. Визначення супероксиддисмутазної активності
	2.15. Визначення каталазної активності

	2.16. Визначення концентрації білка
	2.17. Кількісна полімеразна ланцюгова реакція в реальному часі
	2.17.1. Виділення загальної РНК
	Із клітин крові проводили виділення РНК згідно методу [63].
	2.17.2. Оцінка рівнів експресії генів
	Нами було проведено синтез кДНК та кількісну полімеразну ланцюгову реакцію в реальному часі (Real-time PCR, кПЛР) з використанням комерційної тест-системи «Thermo Scientific Verso SYBR Green 1-Step qRT-PCR ROX Mix» («Thermo Scientific», Литва). У робо...
	1. При синтезі кДНК – використовували температуру 50 С та тривалість процесу 30 хвилин.
	2. Ініціююча денатурація – використовували температуру 95 С та тривалість процесу 15 хвилин.
	3. Наступні 40 циклів: денатурації ДНК використовували температуру 95 С та тривалість процесу 15 секунд.
	4. Гібридизація праймерів – використовували температуру 50ºС та тривалість процесу 35 секунд.
	5. Добудова ланцюга – використовували температуру 72  С та тривалість процесу 30 секунд.
	6. Елонгація ампліфікатів – використовували температуру 72  С та тривалість процесу 5 хвилин.
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	РЕЗУЛЬТАТИ ДОСЛІДЖЕНЬ ТА ЇХ ОБГОВОРЕННЯ
	Найважливішою загрозою для здоров’я людства нашої планети у 2019 році стала нова коронавірусна хвороба [187]. Серед людей, що заразилися SARS-CoV-2, найбільш уразливу групу складають пацієнти, які вже мають різні хронічні захворювання. Серед таких пат...
	Остеоартрит належить до хвороб суглобів, що має хронічний перебіг та супроводжується поступовими дегенеративними змінами та запальними процесами в структурах суглобу. Клінічно такі пацієнти страждають на такі симптоми, як больові відчуття, набряк та о...
	У 2019 році спалахнула масштабна світова епідемія, яка була спричинена новим коронавірусом SARS-CoV-2, що викликав розвиток коронавірусної хвороби COVID-19. Це вірусне захворювання було висококонтагіозним та супроводжувалось розвитком тяжких ускладнен...
	Наша країна теж зазнала руйнівного удару COVID-19 на здоров’я українців. Нульовий пацієнт був зафіксований з діагнозом даної хвороби у березні 2020 року в місті Чернівці. На жаль, з 13 березня в Україні стався перший летальний випадок, спричинений інф...
	Оскільки порушення окисно-антиоксидантного балансу відіграє важливу роль у розвитку та прогресуванні патології суглобів [22, 191], ми дослідили ряд показників, що характеризують інтенсивність вільнорадикальних процесів та роботу ферментів антиоксидант...
	Досліджуючи окисно-антиоксидантну рівновагу в крові пацієнтів з діагнозом остеоартрит нами зафіксовано зростання продукції АФК (супероксидного радикалу та пероксиду водню), збільшення утворення окиснених продуктів ліпідів (дієнових кон’югатів, ТБК-акт...
	На заключному етапі наших досліджень була проведена оцінка маркерів метаболізму хрящової тканини у крові пацієнтів з діагнозом остеоартрит та після одужання від COVID-19. Встановлено, що у крові пацієнтів з остеоартритом зростають рівні ММП-2, ММП-3, ...
	Отже, найбільш суттєві зміни в системі протеолізу-антипротеолізу після коронавірусної інфекції відбулися на рівні MMП-2, MMП-8 і MMП-9, що може бути наслідком системних порушень, спричинених вірусом SARS-CoV-2, пов’язаних із надмірним виділенням медіа...
	Таким чином, отримані в ході виконання дисертаційної роботи результати свідчать про те, що COVID-19 може спричинити ускладнення наявних патологій опорно-рухового апарату, зокрема при остеоартриті. Виявлене нами підсилення запальних та вільнорадикальни...


