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CERTAIN BIOCHEMICAL ASPECTS OF CORONAVIRUS INFECTION COVID-19

An outbreak of coronavirus disease CoViD-19, caused by the new severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), in a short period of time led to a global public health emergency worldwide. The difficult epidemiological situation
associated with the rapid increase in the number of patients and the high mortality rate, as well as the need to overcome the
consequences of the pandemic as soon as possible, have become an important challenge for science. The special attention of
scientists is focused on in-depth study of the pathogenetic mechanisms of coronavirus infection, which is important for the
development of antiviral drugs and vaccines to combat CoViD-19. To penetrate the target cells the virus uses receptors,
expressed in various tissues of the organism, the main of which is angiotensin-converting enzyme 2 (ACE2). Virus replication is
regulated by a lot of factors and causes abrupt morphological and physiological changes in cells. SARS-CoV-2 disrupts the
regqulation of inflammatory signaling pathways that generate a cytokine "storm", causes multisystem disorders and a life-
threatening condition — acute respiratory distress syndrome. An important component of pathogenesis and clinical
manifestations of CoViD-19 are hemostasis disorders, activation of thrombosis and thromboembolic complications. This review
provides certain data regarding the structure of SARS-CoV-2, routes of infection, defense mechanisms against pathogen
invasion, features of the hemostasis system in coronavirus infection, intracellular signal transduction, and current strategies for
the prevention and treatment of CoViD-19, which are aimed primarily at suppressing the replication of the virus, limiting its

dissemination and reducing the immune response of organism in conditions of infection.
Keywords: SARS-CoV-2, coronavirus infection, CoViD-19, signal regulation, therapeutic strategies.

Introduction. The new severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), which causes
CoViD-19, has led to an unprecedented global health
crisis around the world. As of June 2021, more than
180 million people (2,2 million in Ukraine) have been
infected with coronavirus, and confirmed about 3,9 million
CoViD-19-related deaths (more than 52,000 in Ukraine) [1].
The most vulnerable to CoViD-19 infection are the elderly
people and those suffering from concomitant pathologies:
obesity, diabetes, hypertension, cardiovascular diseases,
neurological disorders, and have weakened immunity.

The difficult epidemiological situation caused by the
rapid increase in the number of patients and the high
mortality rate, as well as the need to overcome the
consequences of the pandemic as soon as possible, have
become an important challenge for science. Today, the
attention of scientists around the world is focused on the
study of pathogenetic mechanisms of acute coronavirus
infection, the development of methods for diagnosing the
disease and finding effective strategies for its prevention
and treatment. Currently, the first vaccines have been
created in record time, which undergoing different stages
of testing, some of them have already been approved by
the WHO for use against CoViD-19, which are crucial to
ending the pandemic.

Features of the structure of SARS-CoV-2. It is known
that SARS-CoV-2 is a single-chain RNA-containing strain
of coronavirus of the species SARS-CoV of the genus
Betacoronavirus (Coronaviridae), which is characterized by
a high frequency of mutations. Sequencing of the SARS-
CoV-2 genome showed its similarity to previously detected
SARS-CoV (2002) and Middle East Respiratory Syndrome
coronavirus (MERS-CoV, 2013), which allowed quickly
identify the pathogen and develop diagnostic tests and
other tools to counteract the outbreak of the disease [2, 3].

Coronavirus virions, including SARS-CoV-2, have a
complex unsegmented spherical or uneven shape with a
diameter of 50—200 nm. The nucleocapsid is surrounded by
a protein-lipid shell, including characteristic protrusions —
peplomers, which form a recognizable "solar corona". The
main structural glycoproteins of the acute coronavirus
infection virion are protein S (glycoprotein "spike"), envelope
protein E, membrane glycoprotein M and nucleocapsid
protein N (Fig. 1).

Spike S proteins, which form peplomers, play a key role
in the virus infection of the human organism: interaction with
the receptor on the surface of host cells, its attachment and
penetration into target cells, where the pathogen is actively
replicating. The spike glycoprotein is the largest surface
protein of coronaviruses, which consists of three identical
subunits, each containing two domains, — S1 and S2. S1
domains have a receptor-binding domain (RBD) for the
binding of SARS-CoV-2 to the receptor protein of the target
cell — angiotensin-converting enzyme 2 (ACEZ2); while the S2
domain provides the fusion of the virus supercapsid with the
plasma membrane of the target cell [4].

It should be noted that S and N proteins are the most
immunogenic proteins of coronaviruses. Neutralizing
antibodies can block the binding of the RBD domain of the
adhesion protein to cellular receptors and prevent the
penetration of the virus into the cell. This property is the
basis for the development of test systems for serological
diagnosis of CoViD-19 and vaccines that are currently
approved for use. An important protective role is played by
the hydrocarbon components of viral glycoprotein S. On the
surface of the spike trimmer there are 66 sites for N-linked
glycosylation (22 for each protomer). Glycans form a kind of
protective shell that prevents antibodies from binding to the
virus and neutralize it, help stabilize the protein
configuration, participate in the immune response [5].

Shell proteins E are relatively small viral proteins,
viporins, which have a hydrophobic domain and a charged
cytoplasmic "tail", capable of oligomerizing and forming ion
channels (pores), ensuring the release of virions from an
infected cell [6]. The main function of M proteins is to
stabilize the structure of the viral envelope. Nucleocapsid
proteins N play an important role in the packaging of viral
RNA into ribonucleocapsids, are also involved in the
processes of inhibition of protein translation, changes in
host cell metabolism and apoptosis [2].

Although the exact amount of SARS-CoV-2 functional
proteins still needs to be established, in addition to the
4 structural proteins, the viral genome encodes at least
16 nonstructural proteins (NSP 1 ~ 16) that form a
replication-transcription complex (RTC) in membrane
vesicles, and 8-9 additional, each of which plays a role in
the life cycle and pathogenicity of the virus [7].
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Fig. 1. The structure of the SARS-CoV-2 virion (by J.M. Parks and J.C. Smith, 2020 [3])

Mechanisms of SARS-CoV-2 penetration into the
cells of the organism. The pathogen CoViD-19 enters to
the organism mainly through the mucous membranes of
the eyes [8] and the upper respiratory tract [9]. However, in
recent solitary studies have data on the possible
transmission of acute respiratory infection through the
fecal-oral route [10]. The mechanisms of SARS-CoV-2
penetration into the cell are still being actively studied. It is
known that ligand-receptor interaction is important for
infection. In scientific studies published during several
months of the CoViD-19 pandemic, it has been
established that the main receptor for SARS-CoV-2 is a
component of the renin-angiotensin-aldosterone
hormonal system (RAAS) — zinc-dependent transmebran
monocarboxypeptidase ACE2, which is involved in the
support of cardiovascular system homeostasis and the
functioning of various organs, regulation of blood pressure
and water-salt metabolism [11]. The enzyme catalyzes the
cleavage of angiotensin Il (Ang Il), which is responsible for
the systemic vasoconstriction and release of aldosterone,
with the formation of angiotensin 1-7 (Ang 1-7), which has
vasodilating, antiproliferative and antifibrotic effects [12].
There is a circulating (soluble) form of ACE2, which is
formed as a result of proteolytic cleavage of the
membrane-bound form of the receptor protein by
metalloproteinase ADAM17 [13]. Zhao et al. [14] in their
studies showed that 83% of cells expressing ACE2
constitute alveolar epithelial cells of type Il (pneumocytes).
Receptor expression is also found in many extrapulmonary

tissues, including the heart, kidneys, brain, blood vessel
endothelium, and gastrointestinal tract [15], which may
explain the polyorganic dysfunction observed in patients
with CoViD-19 [16, 17, 18]. Increased ACE2 expression is
observed in the tissues of patients with diabetes and
obesity, which can increase the risk of SARS-CoV-2
penetration into cells and damage to the organism by
infection [19]. Almost a fifth of hospitalized patients with
CoViD-19 experience cardiovascular disorders such as
acute heart failure, myocarditis, arrhythmias, and
others [20, 21], which can be directly caused by a viral
infection. 30-50 % of patients have symptoms of
gastrointestinal disorders [22, 23], observed damage to
the proximal renal canals [24], were found of neurological
disorders, that corresponded to the high expression of the
SARS-CoV-2 ACE2 receptor in the relevant tissues of the
organism [25]. Whereas the thymus, lymph nodes, bone
marrow and immune cells are ACE2-negative [26].
However, direct evidence of an association between
ACE2 expression, susceptibility and severity of acute
respiratory infection has not been reported in the
scientific literature. Angiotensin-converting enzyme is a
target of many drugs (ACEZ2 inhibitors and angiotensin
2 receptor blockers — sartans), which are widely used to
treat cardiovascular disease, hypertension and diabetes.
For penetrate into the cell, the SARS-CoV-2 virus can
use alternative receptors, including those not yet identified.
Studies on cell lines show that in addition to ACE2, the
SARS-CoV-2 spike protein can interact with the
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glycoprotein CD147, known as basigin, which belongs to
the superfamily of immunoglobulins and is expressed in the
cell membrane of epithelial and endothelial cells, activated
red blood cells and T lymphocytes [27]. However, research
on the role of basiginin in viral infection is contradictory
[28]. There is evidence of the interaction of spike protein S
with glycoprotein CD26 (dipeptidylpeptidase-4) — the main
cellular receptor MERS-CoV, which is involved in the
activation and proliferation of T-cell receptors and splits the
peptides of various chemokines, growth factors, hormones
[29]. Among other potential SARS-CoV-2 receptors is the
signaling protein neutropilin-1 (NRP1), which interacts with
semaphorins,  endothelial growth  factor (VEGF),
transforming growth factor beta (TGF-$), and integrins, and
plays an important role in virus penetration, angiogenesis,
vascularization, tumor progression, etc. [30]. Its expression
is found in many tissues of the body, in significant quantities
it is present in the superficial epithelial layer of the
respiratory tract and gastrointestinal tract, neurons, immune
and endothelial vascular cells [31]. There is an assumption
that SARS-CoV-2 can use integrin heterodimers as cellular
receptors by binding to them via the RGD tripeptide (403—
405: Arg-Gly-Asp) in its receptor-binding domain. Integrins
play an important role in cell adhesion, migration and
intracellular signaling processes [32, 33].

For the cleavage of protein S (S priming) and the ACE2
molecule and, accordingly, the penetration of SARS-CoV-2
into the cell is important activation of proteolytic enzymes:
membrane-bound serine protease TMPRSS2, furin [34, 35]
and endosomal pH-dependent cysteine protease, or
cathepsin L (CTS-L), which promotes further fusion of the
S2 domain of the virus supercapsid with the plasma
membrane of the target cell [36]. At the same time a pore is
formed in the endosomal wall, through which viral RNA is
released into the cell cytoplasm [34], where it is
translated/replicated and released by exocytosis of new
virions [36], after which the cell dies. An important role in
the processes of replication and transcription of the viral
genome is played by proteolytic enzymes: chymotrypsin-
like protease (3CLpro), papain-like protease (PLpro) and
RNA-dependent RNA polymerase (or RNA replicase,
RdRp) [37], which are now seen as potential therapeutic
targets because they are critical to the survival and spread
of SARS-CoV-2 [38].

Immune response and inflammatory pathways of
defense in CoViD-19. To counteract the invasion of the
pathogen cells have protective mechanisms: a restriction
system, pathways of regulated cell death, interferon
synthesis, inflammatory response and innate and adaptive
immunity, which are used to recognize and prevent viral
infection. The first line of defense is a well-coordinated
innate immune response, which involves pattern-
recognizing receptors: Toll-like (TLR), NOD-like (NLR),
RIG-I-like receptors (RLR), lectin-like receptors C-type
(CLR) recognizes the molecular structures of
microorganisms (pathogens), the so-called pathogen-
associated molecular patterns (PAMP), or endogenous
ligands associated with damage (DAMP), and triggers
complex, multicomponent intracellular signaling cascades,
the result of which is the activation of a number a number
of transcription factors, in particular the nuclear factor
NF-kB, the regulatory factor interferon-3 (IRF-3), the
activator protein 1 (AP-1), and the induction of the pro-
inflammatory response. The targets of NF-kB are genes
encoding proinflammatory cytokines: IL-1, IL-2, IL-6, IL-8, IL-12,
tumor necrosis factor a (TNF-a), granulocyte-macrophage
colony-stimulating factor (GM-CSF), interferon y (INF-y),
molecules of intercellular adhesion, proteins of acute phase
inflammation, NO-synthase, cyclooxygenase-2, etc. Thus,

the activation of NF-kB leads to increased expression of
genes involved in the immune response, inflammation and
apoptosis [39, 40].

Today Toll-like receptors are the subject of active study
both in normal and in various pathologies, however, their
participation in the development of CoViD-19 requires
research [41]. Membrane-bound TLR-2 and TLR-4
receptors are known to be involved in the recognition of
PAMP SARS-CoV-2, which detect surface pathogenic
components; and endosomal receptors — TLR-3 and TLR-7,
which can recognize the RNA genome of the coronavirus
[42]. It has been shown that TLR-2 and TLR-4, by
identifying the spike protein of the virus, through the
MyD88-dependent signaling pathway cause the activation
of immune-inflammatory factors that determine the intensity
of inflammation in the tissues of organism during the
development of the disease [43].

Impaired regulation of the innate immune response and
excessive release of pro-inflammatory cytokines such as
IFN-a, IFN-y, IL-1B, IL-2, IL-6, IL-12, IL-17, IL-18, IL-33,
TNF -a, TGFB and chemokines (CCL2, CCL3, CCL5,
CXCL8, CXCL9, CXCL10) and others from immune
effector cells causes hyperinflammation and cytokine
"storm", which causes polyorganic insufficiency in patients
with CoViD-19 and the sudden occurrence of acute
respiratory distress syndrome — a life-threatening condition
[44]. One of the mechanisms of cytokine regulation is the
recognition of danger signals by Nod-like receptors, that
leads to the activation of caspase 1, which can cause
hyperinflammatory cell death. Timely monitiring of the
cytokine "storm" in the early stages of the disease, as well
as reducing the infiltration of inflammatory cells in the lungs
plays a key role in improving the treatment results of patients
with CoViD-19 and reducing their mortality [45]. One of the
difficult question is remain the susceptibility and resistance of
the organism to the cytokine "storm" and the detection of its
main pathogenetic mechanisms.

In the immune response to the SARS-CoV-2 virus is
extremely important T-cell immunity. After activating T cell
CD4* T-lymphocytes are mainly differentiated into effector
cells that synthesize cytokines and chemokines, whereas
CD8* T lymphocytes differentiated into cytotoxic T-cells
that are able to recognize and directly remove virus-
infected cells. At the same time, constant and excessive
antigenic stimulation of T cells, as well as B cells that
produce pathogen-specific antibodies, can cause a state
of "depletion", which is observed in many chronic viral
infections and tumors, and is often associated with
lymphopenia, the detection of which is an important
diagnostic sign of the severity of the disease [46].

Hemostasis system. In the last few months, there has
been a large number of studies in the scientific literature
devoted to various aspects of disorders in the blood
coagulation system, arterial and venous thrombotic
complications associated with coronavirus infection,
especially venous thromboembolism (VTE) [47, 48].
Activation of hemostasis is observed in 30% of patients
with CoViD-19 with severe complications and the need for
intensive care. The most common picture of coagulopathy
is characterized by elevated levels of D-dimer and
fibrinogen, a slight increase in prothrombin time and
activated partial thromboplastin time, mild
thrombocytopenia and low levels of lymphocytes [49, 50].
The pathophysiological mechanisms underlying the link
between CoViD-19 and thromboembolic complications
have not yet been definitively studied, but are known to
include inflammation, hypercoagulation, hypoxia, and
disseminated intravascular coagulation. It is assumed that
the stimulation of coagulation in case of SARS-CoV-2
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infection is associated with immune responses due to the
release of proinflammatory mediators that interact with
platelets, stimulate tissue factor expression, induce
increased the inhibitor of the plasminogen-1 activator,
inhibit the fibrinolytic system and lead to endothelium
dysfunction, causing thrombogenesis. Accordingly, the
hyperinflammatory reaction (cytokine "storm") activates the
blood coagulation cascade and is a key factor in the
pathophysiology of VTE, while thrombosis is the final stage
of inflammation. In general, SARS-CoV-2 infection can
provoke VTE by the classical mechanism of the Virchow's
triad, which includes hypercoagulation, endothelial
dysfunction and venous stasis [51].

Mechanisms of intracellular signal regulation. The
main purpose of the virus when entering the host cell is
RNA/DNA replication, maintenance or excessive activation
of the mechanism of protein synthesis in the cell and
avoidance of immune responses of the host. Activation of
intracellular signaling cascades during SARS-CoV-2
infection modulates the antiviral immune response and is a
key link in the pathogenesis of CoViD-19.

TLR receptors recognize SARS-CoV-2 RNA and
initiate an inflammatory cascade through gene expression
of the IFN type | and Il and the NF-kB nuclear
translocation [52]. The virus is also recognized by the
cytoplasmic protein NLRP3, which together with ASC and
caspase-1 forms an inflammatory complex that splits and
releases mature forms of the cytokines IL-13 and IL-18
[51]. IL-1B, IL-18 and TNF bind to specific receptors and
promote further nuclear translocation of NF-kB and
phosphorylation of p38 mitogen-activated protein kinase
(MAPK), resulting in the expression of significant amounts
of proinflammatory cytokines and chemokines [53].

Most signaling pathways, including those that involve
the epidermal growth factor receptor (EGFR),
phosphatidylinositol  3-kinase (PI3K)/protein kinase B
(AKT), JNK kinase, can be reactivated by viral proteins.
Viral proteins can also affect the transmission of p38 MAPK
signals and disrupt the expression of BAX and BCL2
apoptosis regulators. The main signaling pathway, which is
mainly inactivated by viral proteins, is the IFN signaling,
which leads to the exclusion of the immune response of the
host [54]. Excessive activation of EGFR plays an important
role in the penetration of the virus into the host cell, which is
clinically reflected in the production of significant amounts of
mucus and increased inflammatory response [54]. It is
known that EGFR belongs to the receptor tyrosine kinases
that regulate most intracellular processes, activating by
phosphorylation PISK/AKT, Ras/RaflMAPK, JAK/STAT
signaling pathways [55]. It has been shown [56] that the
EGFR signaling cascade plays a crucial role in the
progression of pulmonary fibrosis during CoViD-19.

There is evidence that the activation of the JAK/STAT
pathway, mainly by cytokines, among which a special role
belongs to IL-6, which enhances the production of
inflammatory mediators, correlates with further
exacerbation of COVID-19 [57, 58]. Recently Bouwman W.
and his colleagues reported that the JAK/STAT signaling
can be an important indicator of an enhanced immune
response to SARS-CoV-2 infection [59], and its inhibition
can reduce the hyperinflammatory state but does not affect
the virus clearance [60]. However, the exact mechanism of
inhibition of JAK/STAT signaling at the molecular level is
controversial and needs further study.

Strategies for the prevention and treatment of
coronavirus infection. Despite active research by leading
research laboratories around the world and progress in the
development of vaccines against the new respiratory
pathogen, there are still no special therapeutic agents to

promote eradication of the virus in patients with COVID-19,
and the main methods of treatment are supportive. Today,
applying software modeling, the possibility of using existing
FDA-approved drugs (Food and Drug Administration) at
CoViD-19, which include numerous antiviral and anti-
inflammatory drugs, glucocorticosteroids, antibiotics, etc.
Research on therapeutic approaches to coronavirus
infection focus mainly on finding possible inhibitors that can
block the penetration of the pathogen into the cell and
enzymes that are important in the life cycle of the virus. As
potential targets for drugs and vaccines against
SARS-CoV-2 can be considered structural proteins of viral
capsid S, E, M, N, replicase isoforms (RdRp1a and
RdRp1ab) and proteases (3CLpro and PLpro). In
particular, the use of ACE2 inhibitors can help to slow
down the response of the RAAS system and reduce tissue
damage in patients with CoViD-19 [61]. TMPRSS2 serine
protease inhibitors can prevent the cleavage of the S1 and
S2 domains of viral adhesion protein reducing the ability of
SARS-CoV-2 to infect cells [62]. Specific replication of viral
RNA mediated by RdRp can be inhibited by selective
compounds [63], as a result of which the virus cannot
spread and the infection stops. The use of monoclonal
antibodies against the IL-6 receptor, which is crucial in the
development of cytokine storms, IL-1 receptor antagonists,
and blockade of signaling pathways, including JAK/STAT,
can stop inflammation and mitigate the harmful effects
associated with IL-6 [64].

Mesenchymal stem cell therapy (MSC) and passive
immunization using purified antibodies (plasma therapy)
are considered as promising areas of CoViD-19 treatment
[65, 66]. Today, studies of a significant number of
substances, including those of plant origin, that may be
effective in treating CoViD-19 infection with minimal side
effects. Important in CoViD-19 therapy is the use of
anticoagulants, which is associated with the established
risks of coagulopathies [67].

Vaccination is critical to prevent the SARS-CoV-2
infection or reduce the severity of CoViD-19 disease.
Several manufacturers have successfully developed
vaccines against CoViD-19 in less than 12 months — this is
an extraordinary achievement, as it usually takes more
than 10 years to develop new vaccines [68]. As of June
2021, 322 candidates for CoViD-19 vaccines have been
registered, 98 of which are at different stages of clinical
trials, including eight in phase IV [69]. Different approaches
are used to create vaccines: vaccines based on DNA and
RNA, based on viral protein subunits, vector vaccines,
vaccines based on inactivated or attenuated SARS-CoV-2
viruses, and based on virus-like particles. Several
vaccines against CoViD-19 based on genetically modified
plants that are currently being developed have shown
positive results in the preclinical and clinical phases,
indicating their potential for use [70]. However, it should
be noted that scientists have a rather restrained attitude
to the developed vaccines, which is associated with the
accelerated timing of clinical trials, because the main
characteristics of vaccines that require long-term
preclinical and clinical trials are efficacy and safety.

Conclusions. The CoViD-19 pandemic has made
significant adjustments to the lives of a significant part of
the world's population and has become a serious challenge
for physicians and scientists, as the complex
pathophysiological mechanisms underlying the disease still
need to be studied. However, significant efforts have been
made to find successful strategies that can control the
spread of the pandemic.
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MEBHI BIOXIMIYHI ACMEKTU KOPOHABIPYCHOT IH®EKL|Ii COVID-19

Cnanax kopoHaeipycHoi xeopo6u CoViD-19, euknukaHOi HOBUM 8a)XXKUM 20CMPUM pecnipamopHUM cUHOPOMOM KopoHaegipycy 2 (SARS-CoV-2),
npomsi20M KOpomko20 nepiody 4Yacy 3ymosue Had3euu4aliHuli cmaH y 2any3i oxopoHu 390poe’ss 8 ycbomy ceimi. CknadHa enidemionoziyHa cumy-
auiss, moe'ss3aHa 3i cmpiMKUM 3pocmaHHsIM KillbKOCMmi Xeopux i BUCOKOI 4YacmMomoK CMepPMHOCMI, a MaKox HeobxiOHicmb sikHaliweuduwo20 no-
donaHHA Hacniokie naHAemii cmasnu eaxsiusum 8UK/TUKOM Onist Hayku. Ocobriusy yeaz2y e4eHux npukymo 00 noanubsieHo20 8u84YeHHs1 rnamozeHe-
Mu4HUX MexaHi3Mie KopoHaeipycHOI iHgheKuil, ujo € saxnueum 08 po3pobKu nNpomueipycHuUx npenapamie i eakyuH Ans 6opoms6u 3 CoViD-19.
Ansi NpoHUKHeHHs1 y KNimMuHu-MiweHi sipyc eukopucmoegye peyenmopu, eKcripecogaHi 8 pi3HUX MKaHUHax op2aHi3My, OCHOBHUM 3 SIKUX € aH2i-
omeH3uHnepemeoprosanbHuli gpepmeHm 2 (Al1d2). Pennikayisi eipycy peaynroembscss 6aczambma ¢hakmopamMu ma eUKIIUKA€E Pi3ki Mopghos1o2iuHi
pizionoziyHi 3miHu y knimuHax. SARS-CoV-2 nopywye pe2ynsyito 3ananbHUX cu2HalbHUX WIisixie, W0 2eHepyromb yumokiHoeul "wmopm”, eu-
KNukae MynbmucucmemMHi po3nadu ma 3a2po3snueuli Ons Xumms cmaH — 2ocmpuli pecnipamopHuli ducmpec-cuHOpoM. Baxnueoro cknadoeoro
namozeHe3y ma KniHiyHux eusieie CoViD-19 € nopyweHHs1 2eMocma3sy, akmueauyiss mpomb6oymeopeHHs1 ma mpom60oem6b0siyHi yckradOHeHHs. Y
nponoHoeaHoMy o2/1510i HasedeHo OaHi, wo cmocyromscsi 6ydoeu gipycy SARS-CoV-2, wnsixie iHghbikyeaHHsl, 3aXUCHUX MexaHi3Mie op2aHi3my, siKi
npomuditomb 8MOP2HEHHIO NamozeHy, ocobniueocmeli (hyHKUYiOHy8aHHs cucmeMu 2eMocma3sy 3a KOPOHaeipyCHOI iHgheKyil, HympiwHbLOKMIiMuH-
HOI cu2HanIbHOI mpaHCcOyKuii ma cy4yacHux cmp it npodpirs uku i nikyeaHHs CoViD-19, wjo cnpsimogaHi nepesaXxHo Ha NMPU2HiYeHHs1 peni-
Kauii eipycy, o6MexeHHs1 lio20 po3noectodeHHs1 ma 3HWKEeHHS IMyHHOI peakuii op2aHi3My e ymoeax iHgheKuyil.

Knroyoei cnosa: SARS-CoV-2, kopoHasgipycHa iHghekuyisi, CoViD-19, cueHanbHa peaynsiyisi, mepaneemuyHi cmpameaii.
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HEKOTOPbIE BUOXUMUYECKMUE ACIMEKTbI KOPOHABUPYCHOW UH®EKLIMU COVID-19

Bcnbiwka kopoHasupycHol 6osie3Hu CoViD-19, ebi3eaHHOU HOBbIM MSKesIbIM OCMPbLIM PecrnupamopHbIM CUHOPOMOM KopoHasupyca 2 (SARS-CoV-
2), 8 me4yeHue KOpomkKoz2o nepuoda epemMeHuU obycrsioeusna Ype3sebivyaliHoe MosoxeHue 8 obnacmu 30pasooxpaHeHUsi 80 eceM mupe. CrioxHas
anudemuornozuyeckasi cumyayusi, cesi3aHHasi co cmpemMumersibHbIM POCMOM Kosiudecmea 60/1bHbIX U 8bICOKOU Yacmomoli cMepmHocmu, a makxe
HeobxodumMocmb cKopeliwe20 npeodosieHusi nocsedcmeuli naHoeMuu, cmasnu 8aXHbIM 8bI3080M Onisi HayKu. Ocoboe 8HUMaHuUe y4eHbIX cocpe-
domoyeHOo Ha yasy6/1eHHOM Uu3y4yeHuUuU namo2eHemu4yecKux MexaHU3mMoe KOpPOHasUpyCHOU UHGeKyuu, Ymo eaxHo Osisi paspabomku npomueoeu-
PYCHbIX npenapamos u 8akyuH 0551 60pb6bi ¢ CoViD-19. [Insi npOHUKHOBEHUSI 8 K/TemKU X0351UHa 8upyc UCMosib3yem peuenmopbl, 3KCIpeccupo-
8aHHbIe 8 Pa3/IuUYHbIX MKaHsIX Op2aHU3Ma, OCHOBHbLIM U3 KOMOPbIX siesisiemcsi aHauomeH3uHnpeespawarowul gpepmenm 2 (Al1®2). Pennukayus
eupyca peaynupyemcsi MHO2uMu ¢hakmopamu U ebi3bieaem pe3kue Mopghosio2uyeckue U ghusuosiocuyeckue usmMeHeHusi e knemkax. SARS-CoV-2
Hapywaem pe2ynsiyuro eocrnanumesibHbIX CU2HaIbHbIX Mymel, 2eHepupyrouWux LUMOKUHo8YIo "6ypro”, ebi3bieaem MyJibmucucmeMHble Hapyuwe-
HUS1 U ye2poxaroujee XU3HU COCMosiHue — ocmpbill pecnupamopHbIl ducmpecc-cuHOpoM. BaxHol cocmaensrowel namozeHe3a U KITUHUYECKUX
nposieneHuli CoViD-19 sienssemcs HapyweHue 2eMocmasa, akmueayusi mpom6oobpa3oeaHusi u mpom6oambosiudecKue OCJIOKHeHus. B daHom
0630pe npueedeHbl onpedesieHHble OaHHbIe OMHOCUMesIbHO cmpykmypbl eupyca SARS-CoV-2, nymel 3apaxeHusi, 3auyUmHbIX MeXaHU3MO8 Op-
2aHu3Ma, npomueodelicmeyoWux 8MOPXKEHUI namozeHa, ocobeHHocmeli (hyHKUUOHUPOBaHUsI cuCmeMbl 2emMocmasa npu KopoHasupycHoU
UHgheKkyuu, HymMpUKIIeMOYHOU cu2HanbHOU MpPaHCOYKUUU, a makKxe CO8pPeMeHHbIX cmpameaull npogunakmuku u nevyeHusi CoViD-19, Hanpae-
JIeHHbIX 8 OCHOBHOM Ha y2HemeHue perniukayuu eupyca, o2paHu4YeHuUe e20 PacrnpocmpaHeHusi U CHUXeHUe UMMYHHO20 omeema op2aHu3ma e
ycnoesusix uHghekyuu.

Knroyeenie cnosa: SARS-CoV-2, kopoHasupycHasi uHgekyusi, CoViD-19, cueHanbHas pea2ynsyusi, meparnesmuyeckue cmpameauu.



