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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Coronaviruses (CoVs) belong to the family Coronaviridae.
They are further subdivided into four genera: alphacoronavirus
(a-CoV), betacoronavirus (B-CoV), gammacoronavirus (y-CoV)
and deltacoronavirus (3-CoV)[6,48]. Both a- and B-CoVs infect
mammals, while §- and y-CoVs infect birds. In early December
2019, the cases of pneumonia of unknown etiology were report-
ed in Wuhan. After identifying the genome sequence of infected
patients, it was revealed that the causative agent was a new type
of coronavirus, namely SARS-CoV-2. Like SARS-CoV and
MERS-CoV, the newly formed SARS-CoV-2 virus belongs to
the group of B-CoVs.

The incubation period for SARS-CoV-2 is on average 3-7
days, although it can be up to 2-14 days [28, 43], which coin-
cides with other known CoV incubation periods (e.g., SARS-
CoV incubation period is on average 5 days, although it may
increase to 2—14 days [4], the incubation period for MERS-CoV
is approximately 5-7 days, although it can be up to 2-14 das
[5, 34]. Asymptomatic patients can effectively transmit SARS-
CoV-2 during the incubation period, [24].

The goal of the present article is to summarize and analysis
the literature data,concerning specific features of COVID -19
virus and to consider the potential targets for etiotropic therapy.

Genetic sequence. The genetic sequence of SARS-CoV-2 is
70% similar to the SARS-CoV sequence. Like the latter, SARS-
CoV-2 uses the ACE2 (Angiotensin-Converting Enzyme/En-
zyme 2) receptor to enter the cell and infect humans [46,54].
However, with the main antigen component, i.e. the S protein,
it differs significantly from its predecessor. The S protein of
SARS-CoV-2 binds to the human ACE2 receptor at 10- to 20-
fold higher affinity, facilitating the spread of the virus among hu-
mans [44]. It should also be noted that the respiratory tracts are
not the only route of transmission of the SARS-CoV-2 virus, and
it is also transmitted even during close contact. Recent studies
have shown that some patients with confirmed COVID 19 expe-
rience dyspeptic symptoms such as diarrhea, vomiting, nausea
[22,32]. The enteric symptoms of COVID 19 are associated with
the presence of the ACE2 receptors in the digestive tract [37].

SARS-CoV-2 uses the genomic RNA as a template to trans-
late ppla (polyprotein 1a) and pplab (polyprotein lab). These
proteins (ppla, pplab) produce nonstructural proteins (MSPs)
in double-membrane vesicles (DMVs) to form the replication/
transcription complex (RTC) [25].

Negative-stranded RNA (Coronavirus Genomic RNA (-)) is pro-
duced by replication of the complex. As a result of the transient
transcription of its RNA-dependent RNA polymerase (RdRp),
subgenomic RNAs of different lengths (sgRNAs) are produced
[9]. Translation of each sgRNAs results in the production of viral
proteins, and replication of negative-stranded RNA (Coronavirus
Genomic RNA (-)) yields positive-stranded RNA (+).

The SARS-CoV-2 genome and subgenome contain at least 6
open reading frames (ORFs). The first ORF (ORF1a/b) is 2/3 of
the total genome length of SARS-CoV-2; it produces two poly-
peptides ppla and pplab. Proteolytic cleavage of ORF1a/b re-
sults in producing 15/16 NSPs (nonstructural proteins), 4 struc-
tural proteins, and 5 complimentary proteins (ORF3a, ORF6,
ORF7a, ORF8, and ORF9) [23,47].
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ORF1a encodes the production of ppla, a molecular weight of
which is 486 kDa. The ppla protein contains Plpro (the papain-like
protease), 3CLpro, and two membrane proteins MP1 (nsp4 - non-
structural protein 4) and MP2 (nsp6 - nonstructural protein 6).

NSP1 inhibits the synthesis of the cellular proteins in an in-
fected cell. The cell is forced to regulate mainly viral protein
synthesis. Moreover, the protein NSP1 does not allow the cel-
lular antiviral proteins to aggregate that is necessary to stop the
virus [17,40]. The function of the protein NSP2 has not been
determined, only its ability to participate in the placement of
endosomes along the cell has been identified [16,29]. The pro-
tein NSP3 performs two important functions: 1 -it provides the
release of other viral proteins after which they begin to perform
their own function; 2 - it changes the function of the proteins of
the infected cell.

NSP3 is released by ppla/lab via a papain-like protease do-
main that is part of NSP3 itself [7].NSP4, along with other pro-
teins, is involved in the formation of fluid-containing blisters
in an infected cell[38]. NSP5 is specialized in breaking down
proteins, causing other NSPs to be activated and start to act
[3,55,56].NSP6 is involved in the formation of viral blisters
along with the NSP3 and the NSP4 proteins [12,27]. NSP7 and
NSPS8 help NSP12 generate a copy of the virus RNA genome
that gives rise to offspring viruses [14]. NSP9 penetrates into
the nucleus with the help of small channels in the cell nucleus
and influences the movement of molecules from the nucleus
[13,51].The protein NSP10, along with NSP16, disguises a vi-
ral gene and prevents the attack of antiviral proteins in human
cells that have the ability to detect and destroy viral RNA [8,15].
The function of the NSP11 protein is unknown [2]. The Protein
NSP11, together with NSP12,concentrates nucleotides in the
coronavirus genome. The ability of the antiviral drug remdesivir
to interact with the coronavirus NSP12protein has been identi-
fied; studies are being carried out regarding the widespread use
of this drug in treatment [1,41].

In a normal state, the viral RNA is twisted. It is assumed that
the NSP13 protein destroys viral RNA and thus makes it avail-
able for action on proteins involved in the production of new
viral copies [11]. The NSP14 protein correctsthe errors (incor-
rectly added nucleotides) made by the NSP12 protein during
duplication of the coronavirus [15,52]. The protein NSP15 [53]
supposedlyprotects the virus from the antiviral activities of the
cell [19].

The underlying ORF1b is expressed as a ppla fusion protein
through a mechanism that involves the movement of the ribo-
somal backbone during translation [20,26].The result is the pro-
tein pplab (=790 kDa) that already contains ORF 1b containing
the helicase domain (nsp13) [39], exonuclease(nsp14), endori-
bonuclease (nsp15), and nsp16.

The remaining ORFs make up about one-third of the genome
length, are located near the 3’-end, and encode at least four types
of structural proteins:

- The E protein - a structural protein of the coronavirus mem-
brane that forms the lipid vesicles of the virus. Inside the cell,
these vesicles fix proteins that are involved in the human gene
regulation process.
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- The M protein - a membrane protein of coronavirus. It par-
ticipates in the formation of the outer membrane of the virus;

- The S-S protein - forms the protective outer layer of the
coronavirus RNA genome on the surface of the virus. In micro-
graphs, the club-shaped spikes that stud the surface of corona-
viruses are glycoproteins that give the appearance of a radiate
crown. Their parts expand and attach to the ACE2 protein in
human airway cells. Then it enters the cell.

- The N protein - protects viral RNA, promotes the internal
stability of the virus. Most of the N proteins coalesce into a long
helix and lead to the formation of the helical nucleocapsid.

So, the SARS-CoV (COVID-19) genome encodes the so-
called “auxiliary proteins” that create a favorable environment
inside the cell of the host organism, which promotes its multi-
plication. The ORF3a protein damages the host cell membrane,
thus allowing new viruses to come out of the cell. This is what
causes pneumonia — a symptom typical for COVID-19.

ORF6 inhibits the signals sent by the infected cell to the im-
mune system, in addition, it inhibits the activity of some proteins
in the cell.

When the virus starts coming out of an infected cell, the
cell can bind it with the help of the tetherin protein. ORF7
is thought to reduce the supply of the tetherin protein in an
infected cell, making it easier for viruses to leave the cell.
It also provokes “cell suicide” (apoptosis) that significantly
damages the lungs. The function of the ORFS8protein is un-
known. ORF9b and ORF9c are coronavirus “auxiliary pro-
teins”; ORF9b inhibits the action of the key proteininterferon
in the fight against cellular viruses; the function of the ORF9c
protein is unknown.

Treatment. The general treatment strategy for COVID-19 in-
volves bed rest and controlled intake of adjuvant medications. It
is also recommended to maintain water and electrolyte balance
while monitoring other vital parameters (heart rate, blood pres-
sure, pulse, respiration rate, etc.). Some scientists are counting
on the possible antiviral effects of IFNa.

Interferon-alpha (IFNa) belongs to the type I IFN family.
It plays an important role in resistance to viral infections, in-
hibits viral infections by interfering with virus replication, and
activates the host’s immune response. In vitro experiments
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have shown that IFNa effectively inhibits SARS-CoV replica-
tion[46,47].As revealed, IFNa protects cynomolgus macaques
from SARS CoV [18,31,57]. Moreover, pilot clinical trials have
shown positive therapeutic effects when using IFNa in patients
with SARS [46].

Table lists the medications used to treat COVID-19 and shows
the targets for their action.

As shown in Table, all of the antiviral drugs listed above have
some antiviral (anti-SARS-CoV2) effects, and may have a cer-
tainresult on the process of treating SARS-CoV2. The main tar-
gets of current medications are:

- Viral RNA-dependent RNA polymerase RdRp (Remdisivir
inhibits RNA-dependent RNA polymerase (RdRp), thus block-
ing the production of viral proteins; However, in contrast, 3-5
exoribonucleases of the virus inhibit the action of remdesivir
and reduce the antiviral effect of this drug);

- Viral 3Clpro or PLpro (the papain-like proteins lopinavir/
ritonavir block already formed proteins, thus preventing further
production of viral proteins);

- The Virus transmembrane S protein and transmembrane
protease serine-2 [TMPRSS2] inhibitors(arbidol and Camostat
mesylate ] can prevent the interaction of the S protein and the
cellular receptor ACE2);

- The ACE 2 receptor on the host cell membrane that provides
the entry point for the Sprotein(chloroquine and hydroxychloro-
quine inhibit endocytosis by increasing endosomal pH). Chlo-
roquine can also inhibit RARp by increasing intracellular zinc
concentrations like remdesivir.

However, several key issues need to be emphasized: (1) The
potential interaction of these antiviral drugs with other types of
medications should be taken into account; (2) Side effects of two
medication lopinavir/ritonavir should be considered(dyspepsia
and liver damage); (3) Using three or more «antiviral» drugs
with different mechanisms considering the side effects of some
of them is controversial.

In addition to the medications listed above, research on the
possibility of using antiviral antibodies in the plasma of recov-
ered patientsis being carried out intensively. Plasma therapy is
commonly used in viral diseases such as influenza A (HSN1),
poliomyelitis, and Ebola [10,50].

Table. List of the medications used to treat COVID-19 and the targets for their action

Therapeutic Target Function Potential Medications References
RNA-dependent RNA poly- . o Remdisivir and ribavirin. They have an
merase (RARp) Coronavirus genome replication ability to inhibit RdRp. [36, 44]
L Converts viral polyprotein into | Lopinavir, protease inhibitor that can
ThePapain-like proteasePLpro a functional enzyme. inhibit viral protease: 3CLproorPLpro [52]
The main protease 3CLpro Converts Vm.ﬂ polyprot.eln into Lopinavir [21]
a functional protein
The S protein of on the Virus
surface that binds to the host . . .
. . Arbidol - It can prevent the interaction
surface ACE2 (angiotensin- .
converting enzyme/enzyme2) of the S protein and the ACE2 receptor
The Sprotein and TMPRSS2 receptor. TMPRSS? “supple- and inhibit membrane fusion. [33, 35]
ments’ the S protein to bind to s
theACE2 (angiotensin-convert- Camostat mesylate inhibits TMPRSS2.
ing enzyme/enzyme?2) receptor.
A receptor on a host cell pro- Chloroquine and hydroxychloroquine
ACE 2 viding the entry point for the | inhibit endocytosis byincreasing endo- [30,42]
S-protein. somal pH.
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Given the above-mentioned facts, in order to stop the spread
of coronavirus infections and to avoid their damaging effects, it
is promising to inhibit the production of NSPs of the viral origin,
which is possible by replacing nucleotides, in particular adenine,
in the viral RNA translation phase. The improved models of ad-
enosine analogs such as remdesivir and NITDO0O0S should be used
for this purpose [49, 50] because both of them try to inhibit the viral
replication process by inhibiting RdRp. In addition, it is known that
3°-5 exoribonucleases of SARS-CoV2 block the inhibitory effect
of remdesivir on RdRp, promoting further replication of the virus.
Therefore, it is necessary to create new modified/improved versions
of remdisivir and other adenosine analogs.

Conclusion. The cases of SARS-CoV were first reported in
2002 and the virus quickly spread to 32 countries around the
world. Ten years later, MERS-CoV became widespread in 2012,
and eight years later, in 2020, a new viral infection SARS-CoV-2
emerged. It has been proven that SARS-CoV-2 enters the cell
with the help of the ACE2 receptors. The fact that this type of re-
ceptors is found not only in the respiratory system but also in the
liver tissues, the digestive system (small intestine, duodenum),
testicles and kidneys, makes these organs highly vulnerable to
SARS-CoV-2.The different group of drugs have been proposed
in complex treatment of COVID-19.Despite of this coronavirus
is still associated with high incidence of various complications
and fatal outcome worldwide .According epidemiologic studies
the most susceptible are the patients with accompanying diabe-
tes, cardiovascular ,respiratory system diseases and obesity.Po-
tentially patients with intestinal microbiome disorders also may
become vulnerable to COVID -19[32].

Given the global health threat caused by SARS-CoV-2, there
is an urgent need for effective prevention and treatment of CO-
VID-19 pneumonia, although finding drugs to treat pathogenic
SARS-CoV-2 still remains a major problem. The medicines
available to doctors around the world do not have a significant
detrimental effect on the virus, as evidenced by the current epi-
demiological data.In initial stage the introduction of adenosine
analog remdesivir against COVID-19 was considered as per-
spective drug[36].This agent was approved or authorized in
about 50 countries, including USA and EU, but currently there
are controversial views regarding its ability to reduce mortality
in COVID 19.

We suppose that if the improved versions of adenosine ana-
logs (NITD008, Remdesivir, etc.) with more efficacy and safety
are developed, the virus will not be able to have a detrimental
effect on host cells because they (the improved versions of ad-
enosine analogs) will have the ability to inhibit the virus trans-
lation process rather than RdRp. As a result, the virus will no
longer be able to produce non-structural proteins (nsps) so im-
portant for the manifestation of viral activity.
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SUMMARY

THE PECULIARITY OF COVID- 19 GENOME AND THE CORONAVIRUS RNA TRANSLATION PROCESS
AS APOTENTIAL TARGET FOR ETIOTROPIC MEDICATIONSWITH ADENINE
AND OTHER NUCLEOTIDE ANALOGUES (REVIEW)

'Ratiani L., 'Gegechkory S.,'Machavariani K., 'Shotadze T., 2Sanikidze T., 'Intskirveli N.

Thilisi State Medical University, The First University Clinic; *Thilisi State Medical University, Georgia

Despite the multifaceted effects of the medicines provided for
COVID-19treatment, the number of the infected and mortality
of patients increases which demonstrates the insufficient effec-
tiveness of drugs used to fight coronavirus infections in medical
practice, and clearly shows the need to develop new treatment
tactics.In this review article are summarized and analyzed the
literature data concerning specific features of COVID 19. Par-
ticular attention is given to genetic characteristic of this virus ,to
mechanism of its invasion into the human organism, replication
and interection with ACE-2 receptors ,as well as to the basic
targets for the action of existing drugs with antiviral activity
against COVID-19.

Currently, the following medications are used to treat
COVID-19: remdesivir, chloroquine, hydroxychloroquine
(HCQ), ribavirin, lopinavir/ritonavir. According to a recent
theory of coronavirus treatment, the starting point for the

mechanism of action of a potential etiotropic drug is the in-
hibition of the coronavirus main protease (Mpro/3CLpro)
and the papain-like protease (PLpro). Among the drugs listed
above, lopinavir acts through this mechanism but is charac-
terized by severe side effects.It is emphasized that remdesivir
as adenosine analog provides inhibitory action on RNA de-
pendent RNA-Polymerase,but there are controversial views
about reduction in mortality during using of this drug against
COVID-19.

The present paper discusses the mechanism of action of a
potential etiotropic drug against coronavirus, which implies the
replacement of the nucleotides involved in the process of trans-
lation of the virus with their analogs with the aim to “inhibit” the
ribosome and block the production of viral proteins.

Keywords:COVID-19, Genetic sequence, etiotropic drug,
ribosome.

PE3IOME

OCOBEHHOCTHU TEHOMA COVID-19 U TPAHCJSIIMOHHBIN MTPOIECC PHK KOPOHABUPYCA
KAK MMOTEHIHAJBHASI MUIIIEHB JIJISI STUOTPOITHOMN TEPAIIUU ATEHUHOM
U PABHBIMU AHAJIOTAMU HYKJIEOTHIOB (OB30P)

"Parnanu JI.P., 'Tereuxopu C.C., 'Mauapapuanu K.II1., 'Illoraxze T.I'., 2Canuxuaze T.B.. 'Muuxupseau H.A.

ITounucckuii 2ocyoapemeennvlii Meouyunckuil ynueepcumem, Ilepeas yHusepcumemceKas KIuHuKa,
2Tounucckuil 20cydapcmeentviil MeOuyuHcKutl yHusepcumem, I pysus

Hecmorpss Ha MHOrouncneHHsle 3((GEeKTh JIEKapCTBEHHBIX
cpencTB, npuMensieMslx s JieueHuss COVID-19, xonuuectBo
HHQUIMPOBAHHBIX U CMEPTHOCTH IAI[EHTOB YBEIMYMBACTCS,
YTO CBUJICTENILCTBYET O HENOCTATOYHOH d(PPEKTHBHOCTH Ipe-
1aparoB, IPUMEHIEMbIX B MEAMIIMHCKON MPAKTHKE JUIsl OOPHOBI
C KOPOHABHPYCHBIMH MH(EKLMSIMH, U HEOOXOIMMOCTH pa3pa-
OOTKM HOBOW TAKTHKH JICUCHHUSI.

B Hacroseit 0030pHON cTarhe CyMMHPOBaHBI U IpOaHa-
JIM3UPOBAHbI JaHHBIC JIMTEPATYPbI, KacaIOIIHecs crienuduye-
CKUX uepT kopoHaBupyca. Ocoboe BHUMaHHE yIelseTcs re-
HETUYECKOH XapaKTepUCTHKE 3TOr0 BUPYCa, MEXaHU3MY €ro
MHBa3UM B YEJIOBEUECKUN OpraHu3M, peIUIMKaluy U B3aiiMo-
neiictBuio ¢ AK®D-2 penenropaMu, Takke Kak U OCHOBHBIM
MHUILEHSIM JJIsl ISHCTBUS CyNIeCTBYIOINX JIEKapCTB, o0aga-
IOLUX aHTUBUPYCHOI aKTUBHOCTBIO IIPOTUB KOPOHABUpYcCa.

© GMN

B nacrosmee Bpems ais seuenus COVID-19 ucnonesyrores
CIIEAyIOIUE Ipernaparsl: peMICCUBUP, XJIOPOXHH, TMIPOKCU-
xaopoxun (HCQ), pubaBupun, nomnunaBup/putoHaBup. Co-
ITIACHO CYILIECTBYIOIIEH TEOpHH JeUeHHs KOpPOHaBHMpyca, OT-
NPaBHOW TOYKOM JUISI MEXaHW3Ma JeHCTBUS MOTEHIMAIBLHOTO
STHOTPOITHOTO IIperapara sBJIsSeTCs HHIMOUPOBaHUE OCHOBHOM
nporeasbl kopoHasupyca (Mpro/3CLpro) u namnanH-nogoOHOM
nporeassl (PLpro). Cpenu BbllenepedrcIeHHBIX MpernapaTosB
JIOIIMHABUP JIEHCTBYET HOBPEICTBOM 3TOTO MEXaHHM3Ma, OJHAKO
XapaKTepU3yeTcsi Cepbe3HbIMH T000UHBIMU d(QdexTamu. B nan-
HOM cTaTbe 00CyKIaeTCsl MEXaHN3M JACHCTBHS TOTEHIIHAIBEHOTO
STHOTPOITHOTO Npernapara IPOTHB KOPOHABHUPYCa, KOTOPBIH MO
pa3yMeBaeT 3aMeHy HyKJICOTH/OB, y4acTBYIONIMX B IpoIEcce
TPaHCISILUK BHPYyCa, UX aHAJOTaMHU C LEeJIbI0 «MHIHOMPOBATH)
pHOOCOMBI U OJIOKMPOBATH MPOU3BOICTBO BUPYCHBIX OEIIKOB.
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LIVER EXTRACELLULAR MATRIX PECULIARITIES IN MAMMALS AND AVIANS
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The extracellular matrix - the connective tissue framework of
the liver - on the one hand, determines the shape of the organ,
and on the other hand, creates specialized compartments for
blood and lymphatic vessels and nerves, as well as cell popula-
tions, the synergy of which determines the various functioning
of the organ. The liver is the largest and heaviest parenchymal
organ, and an appropriate matrix design is required to maintain
its shape and fix it on the abdominal walls [1]. The liver has a
dual blood supply (arterial and portal), and the connective tissue
spaces containing these vessels are built with this factor in mind.
Unlike other organs, in which there are three circulating fluids
and, therefore, there are three compartments for the microcircu-
lation, four fluids circulate in the liver: blood, bile, interstitial
juice, and lymph [2]. At the same time, the liver produces more
lymph than any other organ (up to 50% of the total amount of
lymph in the body). Thus, the liver matrix forms a highly com-
plex but strongly regulated labyrinth in which liver cells, blood
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vessels, bile ducts, lymphatic ducts, and tissue fluid have their
own but closely interconnected compartments [3-5].

The study of the liver connective tissue skeleton dates back
to the 17th century. Pursuant to Couinaud [6], in 1640 Walaeus
described the connective tissue sheath, which wraps the portal
vein, the hepatic artery, the bile duct, the lymphatic duct, and
the nerves entering and leaving the liver connects to the capsule
of the liver and hepatoduodenal ligament. Walacus sheath origi-
nates from the vasculobiliary sheath (Glisson’s capsule) and
is not derived from the peritoneum or the capsule of the liver
(Laennec’s capsule). Besides, the separation between Laennec’s
capsule and the Walacus sheath can be seen microscopically at
the hepatic hilum [6], where the Walaeus sheath forms a thick
plate at the inferior part of the liver referred to as the hilar (por-
tal) plate [7].

The portal pedicle wrapped by the Walaeus sheath continues
inside the organ, as the so-called Glissonian Pedicals [8].



