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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Coronaviruses (CoVs) belong to the family Coronaviridae. 
They are further subdivided into four genera: alphacoronavirus 
(α-CoV), betacoronavirus (β-CoV), gammacoronavirus (γ-CoV) 
and deltacoronavirus (δ-CoV)[6,48]. Both α- and β-CoVs infect 
mammals, while δ- and γ-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 β-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 pp1a (polyprotein 1a) and pp1ab (polyprotein 1ab). These 
proteins (pp1a, pp1ab) 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 pp1a and pp1ab. 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].

ORF1a encodes the production of pp1a, a molecular weight of 
which is 486 kDa. The pp1a 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 pp1a/1ab 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 
NSP8 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 pp1a fusion protein 
through a mechanism that involves the movement of the ribo-
somal backbone during translation [20,26].The result is the pro-
tein pp1ab (≈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.

THE PECULIARITY OF COVID- 19 GENOME AND THE CORONAVIRUS RNA TRANSLATION 
PROCESS AS APOTENTIAL TARGET FOR ETIOTROPIC MEDICATIONSWITH ADENINE 

AND OTHER NUCLEOTIDE ANALOGUES (REVIEW)

1Ratiani L., 1Gegechkory S.,1Machavariani K., 1Shotadze T., 2Sanikidze T., 1Intskirveli N.

1Tbilisi State Medical University, The First University Clinic; 2Tbilisi State Medical University, Georgia



120

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

- 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 ORF8protein 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 IFNα.

Interferon-alpha (IFNα) 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 

have shown that IFNα effectively inhibits SARS-CoV replica-
tion[46,47].As revealed, IFNα protects cynomolgus macaques 
from SARS CoV [18,31,57]. Moreover, pilot clinical trials have 
shown positive therapeutic effects when using IFNα 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 RdRp 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 (H5N1), 
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-
merase (RdRp) Coronavirus genome replication Remdisivir and ribavirin.They have an 

ability to inhibit RdRp. [36, 44]

ThePapain-like proteasePLpro Converts viral polyprotein into 
a functional enzyme.

Lopinavir, protease inhibitor that can 
inhibit viral protease: 3CLproorPLpro [52]

The main protease 3CLpro Converts viral polyprotein into 
a functional protein Lopinavir [21]

The Sprotein and TMPRSS2

The S protein of on the Virus 
surface that binds to the host 
surface ACE2 (angiotensin-

converting enzyme/enzyme2) 
receptor.TMPRSS2 ‘supple-

ments’ the S protein to bind to 
theACE2 (angiotensin-convert-
ing enzyme/enzyme2) receptor.

Arbidol - It can prevent the interaction 
of the S protein and the ACE2 receptor 

and inhibit membrane fusion.

Camostat mesylate inhibits TMPRSS2.

[33, 35]

ACE 2
A receptor on a host cell pro-
viding the entry point for the 

S-protein.

Chloroquine and hydroxychloroquine 
inhibit endocytosis byincreasing endo-

somal pH.
[30,42]
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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 NITD008 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)

1Ratiani L., 1Gegechkory S.,1Machavariani K., 1Shotadze T., 2Sanikidze T., 1Intskirveli N.

1Tbilisi State Medical University, The First University Clinic; 2Tbilisi 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.

РЕЗЮМЕ

ОСОБЕННОСТИ ГЕНОМА COVID-19 И ТРАНСЛЯЦИОННЫЙ ПРОЦЕСС РНК КОРОНАВИРУСА 
КАК ПОТЕНЦИАЛЬНАЯ МИШЕНЬ ДЛЯ ЭТИОТРОПНОЙ ТЕРАПИИ АДЕНИНОМ 

И РАЗНЫМИ АНАЛОГАМИ НУКЛЕОТИДОВ (ОБЗОР)

1Ратиани Л.Р., 1Гегечкори С.С., 1Мачавариани К.Ш., 1Шотадзе Т.Г., 2Саникидзе Т.В.. 1Инцкирвели Н.А.
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Несмотря на многочисленные эффекты лекарственных 
средств, применяемых для лечения COVID-19, количество 
инфицированных и смертность пациентов увеличивается, 
что свидетельствует о недостаточной эффективности пре-
паратов, применяемых в медицинской практике для борьбы 
с коронавирусными инфекциями, и необходимости разра-
ботки новой тактики лечения. 

В настоящей обзорной статье суммированы и проана-
лизированы данные литературы, касающиеся специфиче-
ских черт коронавируса. Особое внимание уделяется ге-
нетической характеристике этого вируса, механизму его 
инвазии в человеческий организм, репликации и взаймо-
действию с АКФ-2 рецепторами, также как и основным 
мишеням для действия существующих лекарств, облада-
ющих антивирусной активностью против коронавируса.

В настоящее время для лечения COVID-19 используются 
следующие препараты: ремдесивир, хлорохин, гидрокси-
хлорохин (HCQ), рибавирин, лопинавир/ритонавир. Со-
гласно существующей теории лечения коронавируса, от-
правной точкой для механизма действия потенциального 
этиотропного препарата является ингибирование основной 
протеазы коронавируса (Mpro/3CLpro) и папаин-подобной 
протеазы (PLpro). Среди вышеперечисленных препаратов 
лопинавир действует повредством этого механизма, однако 
характеризуется серьезными побочными эффектами. В дан-
ной статье обсуждается механизм действия потенциального 
этиотропного препарата против коронавируса, который под-
разумевает замену нуклеотидов, участвующих в процессе 
трансляции вируса, их аналогами с целью «ингибировать» 
рибосомы и блокировать производство вирусных белков.



124

 
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

COVID-19-is samkurnalod mowodebuli medika-
mentebis mravalmxrivi efeqtebis miuxedavad, in-
ficirebulTa ricxvi da pacientTa sikvdiliano-
ba matulobs, rac cxadyofs koronavirusis 
infeqciebTan brZolis samkurnalod gamoyene-
buli medikamentebis arasakmaris efeqturobas 
da mkurnalobis axali taqtikis SemuSavebis 
aucilebobas. statiaSi sumirebuli da gaanali-
zebulia literaturuli monacemebi, romlebic 
exeba koronavirusis specifikur niSnebs, kerZod, 
gansakuTrebuli yuradReba gamaxvilebulia am 
virusis genetikur maxasiaTeblebze, adamianis 
organizmSi misi invaziis, replikaciis meqanizmze 
da amf-2 receptorebTan urTierTqmedebaze, iseve 
rogorc koronavirusis sawinaaRmdegod moqmedi 
antivirusuli efeqtis mqone arsebuli prepa-
ratebis ZiriTad samizneebze.
amJamad COVID-19-is samkurnalod gamoiyeneba 

Semdegi medikamentebi: remdesviri, qloroqini, 
hidroqsiqlorokini (HCQ), ribavirini, lopina-
viri/ritonaviri. koronavirusis mkurnalobis 
bolodroindeli Teoriis Tanaxmad, potenciuri 
etiotropuli preparatis moqmedebis meqanizmis 
amosavali wertili aris koronavirusis mTavari 
proteazas (Mpro/3CLpro) da papainis msgavsi pro-
teazas (PLpro) daTrgunva. zemoT CamoTvlil me-
dikamentebs Soris lopinaviri moqmedebs am meqa-
nizmis saSualebiT, magram mas axasiaTebs mwvave 
gverdiTi movlenebi. 
winamdebare naSromSi ganxilulia koronavi-

rusis sawinaaRmdego potenciuri etiotropuli 
preparatis moqmedebis meqanizmi, rac gulisxmobs 
virusis replikaciis procesSi CarTuli nukleo-
tidebis Canacvlebas maTi analogebiT ribosomis 
“daTrgunvis” da virusuli cilebis warmoebis 
blokirebis mizniT.

reziume

kovid-19-is genomis Taviseburebani da koronavirusis rnm-is translaciuri procesi, 
rogorc potenciuri samizne adeniniT da nukleotidebis 

sxvadasxva analogebiT etiotropuli TerapiisTvis (mimoxilva)
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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 

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. Walaeus 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 Walaeus 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].


