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Marina Pirtskhalava!, Malkhaz Vakhania'?, Tornike Mindiashvili2, Mariam Kobiashvili2, Mariam
Velijanashvili!

'Teaching University Geomedi, Tbilisi, Georgia, 0114

2Scientific-Research Institute of Experimental and Clinical Medicine, Teaching University Geomedi,
Thilisi, Georgia, 0114

"Email; malkhaz.vakhania@geomedi.edu.ge

Abstract

The article discusses the areas of use of monoclonal antibodies (mAbs) and prospects for future use.
The effectiveness of monoclonal antibodies in the modern stage, against diseases of different
etiology, provides the basis for the assumption that in the future it will be further refined to obtain
monoclonal antibodies, which will contribute to its widespread use not only in the treatment of

diseases, but also in diagnostics.

Keywords: antibodies, monoclonal antibodies, mAbs, antigen, protein, diagnostics, COVID-19.

Introduction

A monoclonal antibody (mAb) is obtained from a single cell clone and is a unique antigenic
determinant. The technology for making monoclonal antibodies was first developed by Keller and
Milstein in 1975. Several basic methods have been developed to generate human monoclonal
antibodies, including: 1. Immunization of antigen-specific B cells (immortality) [1; 2]; 2. Extraction
of antigen-specific B cells using the phage method [3; 4]; 3. Production of human monoclonal
antibodies from transgenic mice [5-7]; 4. Method of cloning individual human B cells by direct

cloning and expression of immunoglobulin genes in vitro [8-10].

Monoclonal antibodies are used in medical practice to treat various types of diseases, including in
the therapy of infectious diseases. The use of monoclonal antibodies has also been shown to be

effective in the treatment of COVID-19.
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Antigen-specific B cell immortalization and hybridoma technology

In the early stages of human monoclonal antibody production, hybrid technology was used; Which
is based on the fusion of antibody-producing human B-lymphocytes with mouse or human myeloma
or lymphoblastic cells [11; 12]. Also used Ebstein-Barr virus (EBV), which is based on human
antigen-specific B-lymphocyte immortalization techniques [13-15]. Each method has its pros and
cons. Hybrids that produce antibodies, arise from a fusion of myeloma cells (which can multiply
indefinitely) and from B-lymphoblasts; Which express antibody-specific genes. The best results
were obtained with heteromyeloma technology (mouse X human myeloma). In addition, an
alternative method is the human antibody Immortalization of cells as a result of EBV infection.
However, EBV-transformed cells cannot grow indefinitely. The reason is that they are not malignant
cells and do not produce clones. Therefore, small amounts of immunoglobulin are produced. EBV
hybrid technology is based on a combination of 2 methods [2; 16]. Improving electroporation of B
cell immortalization methods and refining the cell fusion process may reveal new trends in EBV
hybrid technology [17].

Monoclonal antibodies obtained using transgenic mice

Using transgenic mice to obtain human monoclonal antibodies is another important technology.
Genetically engineered mice were first created from human antibodies in 1994. Transchromosomal
mice contained the genes encoding the heavy immunoglobulin chain and the light x (kappa) chain
[5-7; 18].

Significant results have been achieved in the last few decades by making additional changes in the
genes of transgenic mice [19-21]. Currently, more than 50 human monoclonal antibodies have been
obtained through transgenic mice. They are undergoing clinical trials and 6 of them have already

been approved for medical use [22].
Areas of application of monoclonal antibodies (mAbs)

Monoclonal antibodies were found to be essential for fundamental immunological and molecular
studies, Due to their high specificity ability. They are used in human therapy, in protein purification,
In suppression of the immune response, In the diagnosis of diseases, In tumor therapy, In the
diagnosis of allergies, In hormonal tests, In the purification of complex mixtures, in the identification

of specialized cells, In vaccine production and in increasing the effectiveness of drugs [23-25].



The use of monoclonal antibodies in the diagnostic field is highly relevant. They can be used to
detect antigen. Monoclonal antibodies have been used in biomedical applications, namely: Western

blotting (method of detecting specific proteins in a sample,

Transfer of disintegrated/denatured protein fragments by gel electrophoresis to a paper filter for
further identification, In which specific antibodies to search proteins are used); ELISA
(immunoenzymatic analysis, method for determining the presence/concentration of antigen or
antibody using enzyme-labeled antibodies and enzyme substrate); Radioimmunoassay (RIA-
Radioimmuno assay); Transient cytometry; Immunohistochemistry; Fluorescence microscopy;

Electron microscopy; Confocal microscopy and more.

mAbs are used to detect pregnancy during the first 1 or 2 weeks. They respond to chorionic

gonadotropin secreted by the placenta.

With mAbs it is also possible to diagnose sexually transmitted diseases. E.g. Diagnosis of gonorrhea
(caused by Neisseria gonorrhoeae) and chlamydial infection (caused by Chlamydia trachomatis) in
15-20 minutes. For comparison, the diagnosis of these infectious diseases by other methods takes 3-

7 days. With mAbs it is possible to identify herpes virus 1 from herpes virus 2 [23-25].
Identification of cell types with monoclonal antibodies (mAbs)

mAbs help identify different types of cells involved in the immune response. E.g. MAbs are used in
lymphocytes B lymphocytes, to detect T cell helpers and T suppressors. They differ from each other

in surface antigens, which allows them to be identified [23; 26].

The biggest advantage of a monoclonal antibody is that it allows the analysis, labeling and
purification of those antigens, which were unknown to the research process from the beginning.

Different antibodies can be used to purify molecules or to detect them in cells [25].

With monoclonal antibody technology, it is possible to separate and analyze cell populations from
tissues using cell surface antigens. With antibodies that detect only 1 antigenic determinant, made
it possible to identify individual surface components of the cell, which had not been previously
identified. In this way the surface composition of the cells can be analyzed and functionally

differentiated.

Antibodies can be used to identify antigenic determinants, which allow us to identify other types of

cells, e.g. Brain, kidney, liver, etc. Sh. [25].

Tumor diagnosis and therapy



mAbs can be used against tumor cell-specific antigens. The availability of mAbs that recognize
immune cell antigens, Improved diagnosis of certain types of leukemia and lymphoma. mAbs, also,
use lung, breast, in the diagnosis of colorectal cancer. In particular, examination of sputum or biopsy
specimens to identify tumor cells or substances produced by tumor cells. Currently, special mAbs
are available for colorectal cancer, ovarian and lung tumors. mAbs-mediated immunotherapy
recruits (attracts) cells that have cytotoxicity, Such as monocytes and macrophages, via antibody-
dependent cellular cytotoxicity (ADCC). During tumor immunotherapy, mAbs bind to complement
proteins that directly induce cellular toxicity. This is complement-dependent cytotoxicity [27; 28].

mAbs can block the growth factors secreted by tumor cells, by inhibiting growth factor receptor,
thus effectively stopping the proliferation of tumor cells. Rituximab (IDEC-C2B8) is an IgG mAb
chimeric antibody that is directly directed against the CD20 molecule and it is effective in treating
malignant tumor cells of B cells. IbritumomabmAb is a CD20 antigen against lymphoma. It is
conjugated to the radioactive isotope indium-111 (111In) or yttrium-90 (90Y), For the treatment of
patients with lymphoma. Initially, patients are treated with the indium-111 version, followed by the
yttrium-90 version. Ibritumomab is added to Rituximab.Tositumomab, which is a mAb against
CD20, is used to treat lymphoma. 131I-Tositumomab is a single reliable drug for the treatment of B-
cell lymphoma [27-30].

These mAbs can be modified for radioisotope (radioimmunotherapy), toxin, cytokine or other active
conjugates. Bispecific mAbs can be structured in such a way that their antigen-binding fragment can
bind to the target antigen and the effector cell. mAbs play a crucial role in the diagnosis of breast
cancer. They block HER-2 (human epidermal growth factor receptor 2) using Trastuzumab. HER-2
is hyperexpressed in almost 20% of breast cancer cases. Cetuximab, a drug used to treat some forms
of breast cancer and lymphomas, blocks HER-1 in some cancer cells. mAbs can be used not only to
detect tumor cells, but also to destroy them. In addition, clinical studies show that mAbs cause partial

remission of pathologies.

Recent studies show that mAbs conjugates, drugs, and toxins can kill leukemia cells [23-25; 27-31].
Anticancer therapeutic mAbs such as Gemtuzumab and Alemtuzumab are used against leukemia,
Rituximab for non-Hodgkin lymphoma, Trastuzumab for breast cancer, Nimotuzumab and
Cetuximab for carcinomas. Alemtuzumab provides complete remission in chronic lymphocytic
leukemia by binding to the CD52 molecule on lymphocytes. It also prevents organ donor

incompatibility during kidney transplantation [27-31].

Gemtuzumabozogamicin (Mylotarg) antibody-based therapy for acute myeloid leukemia (AML-

Acute myeloid leukemia). It is injected intravenously. It has been shown to be effective as a specific
7



anti-cancer agent in preclinical and clinical trials. An antibody fragment of this drug detects tumor-
associated CD33 antigen, which is present on the surface of malignant (leukemic) blast cells and on
normal cells of the myelomonocyte line, But not on normal hematopoietic pluripotent stem cells.
This antibody is a monoclonal anti-CD33 immunoglobulin G (IgG) that binds to a gamma derivative

of calicemycin (N-acetyl-calicemycindimethylhydrazide-CalichDMH).

One of the side effects of gemtuzumabozogamicin is venous occlusive disease. Out of 62 patients
with acute myelogenous leukemia or myelodysplastic syndrome, who underwent allogeneic stem
cell transplantation and underwent retrospective examination, 14 of them received Gemtuzumab
before stem cell transplantation. 13 of them developed veno-occlusive disease. 9 out of 10 patients
underwent stem cell transplantation within 3.5 months of receiving Gemtuzumab. All of them
developed veno-occlusive disease. And 4 patients who underwent stem cell transplantation 3.5

months after receiving Gemtuzumab did not develop any of these diseases [32].

Herceptin (chemical name Trastuzumab) can be used to treat early or metastatic stages of HER-2
positive breast cancer, both in parallel with chemotherapy and after separate chemotherapy, which
includes anthracyclines to reduce the risk of breast cancer recurrence. Herceptin is currently

approved by the US Food and Drug Administration (FDA).

As for the side effects of Trastuzumab. Like almost all medicines, Herceptin can cause side effects,
although not everybody gets them, some of which are quite serious. The most common side effects
of Herceptin are: Headache, diarrhea, nausea, chills, fever, heart problems, infection, insomnia,

cough, rash. Trastuzumab can cause serious side effects such as heart and lung problems.

Problems can go asymptomatic, E.g. Decreased cardiac function and may manifest symptoms, E.g.
Congenital heart failure. The following symptoms should definitely be considered: Swelling of the
feet, shortness of breath, cough or weight gain of more than 5 kg in 24 hours. The risk of heart
problems is higher when Herceptin is taken in combination with anthracycline chemotherapy. An
echocardiogram should be taken before starting therapy with Herceptin to check how the patient's

heart is working. Herceptin can cause pneumonia, which can be fatal if complicated [33].

Nimotuzumab is a human monoclonal antibody used to treat squamous cell carcinoma of the head
and neck. He underwent several clinical trials. Like Cetuximab, Nimotuzumab binds to EGFR
(epidermal growth factor receptor). It is a signaling protein that controls the normal division of cells.
In some forms of cancer, this receptor changes, resulting in cells dividing uncontrollably. These

monoclonal antibodies block EGFR and inhibit uncontrolled cell proliferation [34; 35].



The toxicity and safety of Nimotuzumab have been evaluated in several preclinical and clinical trials.
It should be noted that the side effects that typically characterize EGFR inhibitors are, Rash and
other toxic effects on the skin, In the case of Nimotuzumab, these symptoms were mild. The reason

for this is that Nimotuzumab only binds to cells that are characterized by hyperexpression of EGFR
[36].

Clinical studies have shown that Nimotuzumab is quite tolerable. The most common adverse
reactions in patients treated with Nimotuzumab are: Colds, fever, nausea and vomiting, dry mouth,

asthenia, hypertension / hypotension.
Autoimmune disease

Immunotherapy is an important field for the treatment of autoimmune diseases. At this time, it is
possible to block the target connecting the antibodies, As a result, the immune system acts on the
host cells. The main target in the treatment of Alzheimer's disease is amyloid-f peptide (AP peptide).
Passive therapy with mAbs is an important area of research. However, the results of the study are
mixed. E.g. The Gantenerubam Phase II / III study, which involved 799 people, no significant
improvement in either brain activity or AP peptide levels was observed. A common explanation for
these conflicting results was the participation of people in the study who had late-stage Alzheimer’s
disease. This problem is quite difficult to solve, because it is difficult to find people who have this
disease in the early stages of progression. In addition, a more in-depth study of Alzheimer's disease
is needed [37].

The specific role of AB peptide is not yet fully understood. In particular, how closely its role is related

to the symptom or cause of Alzheimer’s disease [37].
mAbs and coronaviruses

Recent advances in the development of mAbs against coronavirus, in particular SARS-CoV and
MERS-CoV, could be a potential way to prevent or effectively treat a new coronavirus, SARS-CoV-
2. Passive immunization with mAbs is unlikely to lead to a complete cure, but may help to stop the
aggravation of the disease and limit the replication of the virus. This method of treatment will be
especially effective for patients with moderate to severe medical conditions and help these people

save lives.

Tocilizumab was used by Chinese doctors in the treatment of COVID-19 in May 2020 in patients

with severe clinical picture, and the result was successful [38].



Tocilizumab-recombinant monoclonal antibody to the human interleukin-6 (IL-6, immunoglobulin
class IgG1) receptor. Selectively binds to and inhibits both soluble and membrane IL-6 receptors. IL-
6 is a multifunctional cytokine produced by different types of cells and participates in the paracrine
regulation of systemic, physiological and pathological processes, Such as immunoglobulin secretion,

T cell activation, and more.

The drug tocilizumab is used under the trade name Actemra as an immunosuppressant. The purpose
of its use in the treatment of COVID-19 is to inhibit cytokine storm by inhibiting IL-6 signaling
pathways. Clinical studies have shown a positive effect [38-41]. Inclusion of tocilizumab in the
treatment of COVID-19 has reduced the incidence of acute respiratory distress syndrome [42].

However, the existence of severe side effects remains a topical issue.
Conclusion

Over the past decade, mAbs has been one of the fastest growing classes of pharmaceuticals. Whereas
more potential targets have been identified based on in-depth study of the molecular mechanisms
of disease, this creates opportunities for the development of new mAbs-based drugs. The use of mAbs
as a diagnostic tool is promising. The use of monoclonal antibodies is very effective in treating a wide

range of diseases.

To date, approximately 80 monoclonal antibodies have been approved by the FDA for the detection,

diagnosis and treatment of various diseases.
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3mbm 3emmbyéo sbdolbgnemgdol (mAbs) godmygbgos o 8500 bodmBogemmm 396lL3ggddhoggde
0306850@030 a.1, 3050500 9.12, 806@00330@0 0.2 33@03050330@0 9.2, 300?)00330@0 a.!
1bob303@m ’360336b0®3¢0 830033@0, mbo@obo, 0114.
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23;jb336>0836¢3@o o 3@060 3360 38Q03050b boagesogém— 3300930000 osbd)o(gnd)o, bobgo3@m
350336)b00300 830083@0, ooboqmbo, 0114

*9emgmbyo: malkhaz.vakhania@geomedi.edu.ge

obb@éodﬁo: Lyoheodo gobboemnemos 8mbm jemmbyéo obholbgyemgdel (mAbs) go8mygbgdel
boggéomgde o LodmBogemm  308mygbgdal  396L3gghoggde.  mobodgotmgg 933y
30060’)3@(*)6360 oGOobbSUQ)gbob 3°33dd)36’m6°’ bb3oq>obb3o 300«)@«)600[} Qoosoq:sbgbob
LoBoboodggme, odemggo 0dole gotoywol Loagydggeml, Gm38 8mBdsgoemde 3owgg NBeH™
o0bggBgd0 dmbm 3emmbydo obiolbgyemgdel domgds, Goy bgmmb dgnbymol doc agotom
393mygbgdols NN dobohym o935 gdg0l 3396boemmosda, 56039 0ogbmle 30d0(;.

Lo3306dm Lodyggde: obholbgyemgde, dmbm 3emmbyéo sbiolbgyemgde, mAbs, sbdoggbo, (30emo,
QoaaSmbOoso, COVID-19.

dqbogoemo

dmbm 3emmbytrn sbholbgyemo (mAb) g6mo 3G gemo 3emmboob doomgds o 0g0 1bo oyt
obhoggbnto  3obdLoBmghgmos.  3ofggemo  dmbm jemmbybo  vbholbgyemgdol  domgdel
h9gdbmemmgos 3godydogqgl 39emgeds o doemdhoebds 1975 Bgemb.oo80sbol dmbm 3emmbyéo
obholbgyemol 3glogdbgemoe 603gbodg dotomoe dgmmen 3931ndoged, dvor dméal: 1.
obhoggbldgsomogno B nifgrogdol  0dmEhommedogos  (y3geeggde)  [1; 0 2] 2.
obhoggblgomo o B 3iégrogdel 8m3mggds o3ogol dgommeol godmygbgdoos [3; 4]; 3.
50300b0b dmbm 3emmby©o bholbgnmmgdol Botdmgos HE0blggbyéo mogggeolgob [5-7]; 4.
50d00bol 3o 3gneme B y36g0g00l  3emmbotgdel dgmmeoe in vitro ednbmgemmonemmobol
396900L 3060003060 Jemmbo&goams o 9du3eglioo [8-10].

dmbm 3emmbyto obholbgymmgde go8moygbgdesk Lodgozebm 36odhnzodo Lbgocoslbgs Hodal
0300090900l Lodgnebocmme. 3om  dmEral, 0boggqzenéo  Eog0gdg00l  mgésdnsdo.
dmbmemmbyto  obholbgyemgdel  godmygbgds  gmgdhnee  ©@dmBbrs  COVID-19-obs
9d3nErbocnmosdoy;.

obhoggbLdgiznaz0 3360 B 3368Q850b oamtﬁd)o@o%ol;oo ©° 30360com8al h9gbmemmgos

oq;oaoosob dmbm 3@0‘36360 osd)obbm]@gbob Goéamgbob bosgob 00°383’ aoamosasgb
dod60cemdol (hgdbmemmgos, Hmdemob boagydggemos os(bobbgn@gbob dBo63dmgdgemo vevdasbols
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B-cmodogmzohgdol  dgébyds  moggol o6 5odosbol  dogemmdné b moedogmdemolidn®
05690090006 [11; 12]. obggg, godmoygbgds godhgob-do60l  gotnle (EBV), 6mdgemoy;
@003366863@000@030060[) °600636b33l3°°3° 336)0 B—Q)o3%meod)32>ob oamé(i)on%anob
99603989 [13-15]. mommgyem 3gmmeb odgb mogole ogdomo o yofymazomo dbotggdo.
Jod60m3gde, OmImmgdoy  obholbgnmmgdl  9Bo63mgdgb,  6563m0gdbgoash  dogemmadnto

75690g900L  3966ydol  dgrogzgo  (GmBemgdlsy  gobyLodmgégme  EEmom  dgydmoso
336030 gd0) o B-cm030gmdemolihgdolgob, 6mdemgdo(3 99L3Eg9L0rg096
obholbgnemldgzeagogmé  ggbgal.  Loyzgogbes  dgogze  doomglb  3ghgéemBogemmdnéa
(i)gdsm@maoom (00-5830 X oq)baoosob 303@(\080). 306)@0 od0bo, 0@68660603@0 830000@00
50030060l 9bholbgnemdBo&dmgdgemo §GgEgoel  0dméihommodoos EBV-0om  obggoizotrgool
33@38\)@. 03oLmob, EBV-om @éosb%méaoégbnwo 336’3@82’0 8063[}08@363@0 Qémom 336
086>090006. J0BgB0 0lvo, 3 alobo o6 96006 53030lgd0060 YEEEgI0 O 96 brgds Jemmbgdal
Goéamdaso. oquaos 803003@06063, 83063 o’oomqagsmbooo 3600@'38063636 oansma@mbnwosb.
EBV 30o60comdol (hggbmemmgod 2 dgomeool 3003d0bozools gogndbgos [2; 16]. B 3363@86()[)
0dméhoemodoool  8gmmegdol  gemgdhGm3mEoeol  g3o8mygbgdom  g3omdimdqlgesd o
2]3‘4’3@350[5 3363930[} 360033[}0[} @ob33603, Hgbod@mo, EBV 30660@0)30[) OOdSc’n@maooao
oboemo (h9bgb30g00 godmgemobmb [17].

@606[)335360 0933900L g08mygbgdecm 8omgdnemo dmbm 3@005360 obholbgnemgde

5030060l dmbm 3emmbyéo sbholbgyemgdol dobomgdoe dEbLggbyéoe mogggdel godmygbgde
300093 96mo  3bodgbgemmagobo  hggdbmemmgoss.  ggbyto  abgobgnom  Bmogaiatgdyemo
033900Lg06 5030060l 9btolbgnemgdol dgddbs 3otrggmmoce 1994 Bgeml gobbmézogemcos.
HE0bLYEMBMbmByemo mog3gd0 dqo(3030b9b 0dnbmgmmnmabol 8dodg Jodg0bo odlyonde «

(3930)30430L 3o 3m0tgdgem g9bgdl [5-7; 18].
dmemm 03060y v:Bemgyemol g306dogemmdsdo, hEroblggbyéo moggqeel ggbgdde oodohgdomo

(33e00e0g0g00l  dghobom,  JomBgnemes  dbodgbgemmgobo  dgrgggde  [19-21].  ©3gedoco,
6606[}636360 000833601) boanoq)gbooo, 50—38 8860 oq)oaoosob 3(‘05003@005‘36)0 oG(i)obb{mQ)oo

30@35‘3@0. obobo 80@006 3@060336 33@333&’ ©> 6 30006060 1339 GaonoémU@oo
Lod 3yEbocmm godmygbgdobomgals [22].

3mbm 3emmbyéo sb¢olbgnemgdol (mAbs) godmygbgoal Loggtrmgde

dmbm 3@006360 os(l)obbgn@abo 33603368@003063[)0 >dmPbod CBUGQ0386¢“360
033bmmmz0760 o dmemy o 33@33360[}00030[5, domo oo L3g300303™md0l nbo&als
60300. obobo 60300098686006 o@oaoosob mgéoBooao, Boq:abob 8083&6@030, 03363(4:0 3obnbob
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anégbooHo, Q0030Q35860b Qmoasmb(bo 3030, b03b0350b 0086030030, ogséaoob QooaGmbd)o 3030,
3006)30063@ d)gb(l)gbao, 3m33@3db3(¢m 60633380[& 306386Q030, bBSBoon%gBU@n 3363@860b
oq)36600303030030, 3od3060b Qbaso@gbobo o b0333660@m 368306003801) nggd(bnémbob
386 odo [23-25].

dmbm 3emmby&o sbdolbgymmgdo (mAbs) 3o8mygbgdol baggémgdo

Ighoce 2ghoenneod dmbm 3emmbyéo sbholbgyemgdel Locesgbmbtem Loggérmdo godmygbgos.
domo g08mygbgds 3gLodemgdgemos 9bheggbol oboggboce. 8mbm 3emmbyeds sbholbgymmgods
393mygbgds 33mgo dombodgen(30bm dadotronemgdgddn, 396dmeo: 39Lhgéb demmtnbga(603nddo
b33l3"°3° 3‘36)0 Boq:gbob oq':amﬁgsob Sgoomq)o, agw-g@gdgém%mégsob 88()00
@03@0@0/@360@3606363@0 Boqmb %60833663&)[} 80@0@060 doq)o@q)ob 030@6683
399g™do 0cgbh0ago3069d0Locmgal, HmImal MmLsy godmaygbgds Ladogdm (30emgdobocedo
L3goagogneo  obholbgnemgdo); ELISA  (083bma3gédgbhyemo  oboemoBo,  obdhoggbol o6
os(bobbgn@ob oébgbmbob/ 3006336(!)(4)0800[) @@3360b 330000@0 %0680663«)60363@0
as(bobbgt]@s?mbo o oggéagscbob bnbbd)é)od)ob 3080083636000); 60@0(\0336360 060@080 (RIA-
Radioimmuno assay); 808@06063 Bod)ooagd)émo; 0336m30b®md0300; %anmégngGBoU@o
do 3(4:00[: 300300; 3@351(')6""63@0 do 3600[} 300300; 30060300 30@‘30’00 do Sémb 300300 ©o bbgo.

mAbs godmoygbgdnsh mélbyemmdnl woboggboce 3oéggeme 1 96 2 33060L 3063v3cmmdsda. obobo
6953069396 3cm9396()0b 8ogé godmymagacm gmeombymm gmboomttm3nbdg.

mAbs-00> dglodemgdgemoes, sbggg, Lggbmdéage aBom godEgon EO30090900L oogbmUte 3o.
30g. gmbmégolo (3odm3Bggg0s Neisseria gonorrhoeae) oo gemodocooyo 0boggd3ool (3983639300
Chlamydia trachomatis) coogbmbezo 15-20 6o-do. dgooérgdoborgol, Lbgs dgomegdom o3

060399307960 ©O9350090980L 0ogbmbhnzol Liotogds 3-7 mg. mAbs-oc 3dgbodemgdgemod
39639L g06mbo 1-0b 0gbioazozatrgos 39639L goémbo 2-Lgob [23-25].
dmbm 3emmbyéo Sbtholbgymmgdoos (mAbs)igrgdel hodgdol acogbdoagoiotgds

mAbsaoGo306m63536 083636 30[53530 3006060@8 bb30@0bb3o 0030[) 336)8@860[)

oq)gscboogoeoé)gbob. 803. @0803003068630 mAbs-b 03363635 B @03030080(5360[5, T 336)3@3@0
38@3863&)[)0 oo T anégbmégBob 60300[)03@860@. obobo 36003068000[5806 806bb303q>36006
Bg00306mmo dbhoggbgoom, (o3 3om0 0gbhoage30ergol Lodyoemgdol odemggs [23; 26].

dmbm 3@006360 os(l)obbgnqmb 838@038 00 UBoéoOgbmbo 090300, 6nI 0go 0d 066080636()[)
96oem0B0b, 8mbodgbobs o golnogeoggdel Lodnoemgdol ademyggs, GmBemgda; mog0c00bgq Y3bmdo
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0y3bgb 33emg30L 3Gm3gLdo. Lbgoslbgs sbtolbgnemal godmygbgds dgodemgds dmemginemgool
3oLoB3gbros 96 NI gEgdd0 Bomo yhggi3oeborgol [25].

3(")3'3@080860[) bSBOébBOQ @O 060@080 US&)SQSBO[) 38@0306)3@0 060068686()[) 808(‘08860600’)

oGOobbgUQngooo, 6)(\08@3608 SmemQ 1 0600386363 @3@36806060[} 806[503@360335,

38[)06@868@0 8050@0 336)8@()[) 08 30@383@0 80@0306)3@0 3(‘383(’)6860860[) QOQ&SSO,
é)(‘DaQ){]BOB 80608@8 06) 08(‘0 8080’)3@860@0 08 8800) 3806@860 DS&)UQS&OL’ 88@03063@0

d9350c0839bcmmdols 9boemodo oo 0336_5130360 Qoo&gégﬁeoégbb.
oGOobbSUQ)Sbob boano@gbom 33[}06@863@00 8053[}03@36)0000 0600835360 @3@86)306050850,

Gmdemgdoy  Lodnoemgdol odemggoob ogogebmo Lbgo  hodob 3iegogoe, dog. (hgobol,
006 38cmob, mgodemobs oo o. 3.[25].

LodLogbob wavgbmbie 3o oo 00360300

mAbs 3dgodemgdo  g08mygbgdnmo oymb Lodlogbol NyGgwgdel L3gecgeznéo  9bheggbgdal
60600@3@83. mAbs-ols bg@30b063@m3m603, 60’)8@3603 330(360’)636 033530/00 U:Sé:s@abob
06(508853?)[), @3033300[)0 o @03030030[) 606)3383@0 OoBgBob Qooasmb¢o3o 80033300?){)[)0. mAbs,
obg39, 0ygbg896 a3ocmhzel, 8396000l Blbgocmo o LEME boBemogal Lodlagbol oogbmbhn3odo.
336600@, 60b33@ol§ ob bomogboob 60333360[) 33[}0[}603@0@ b08b0360b *3363@860[) ob 0d
bogmngérgdgdol acogbinagazotrgdabomgol, Gmdmmgdbsiz Ledbogbno Pierggoe 3odmandydoggdgb.
eogboemgmdom, bdggooemyée mAbs  bgemdobobgomdes  3mmmmgdhomnéo  bodlbogbol,
Lbo33963bobs o ggoemhgol Lodlogbggdalongol. mAbs-ob 3yodogemmdom gobbmézngemgdyemo
0d9bmmgbodos  €g307Hecgool  (3mBogy) 1390090L olbge YIGgEgdL, Gm3emgoloy  odge
Bod)m(bmdbo 3‘36002’)0, 6)0080068603 06006 3(‘0500[30@360 o 3o 36)000308850,
9bholbgnemeodm 3ocegonmo iGgenmo ohmhmdlozyémscl (ADCC) Lodysemgdeo. Lodbogbol
037bmmge0300l ™, mAbs 33933063056 3033emgdgbhne (30cmgdl, EmBemgoo; Soéoo306

0633336 U363@3@ @mdbosnémbob. meé\a@ ﬂb N 30033@3336@@080030@863@0
BoheB™bognemss [27; 28].

mAbs 3336@000’) b03b036360 Uség@gbob 3036 60300800030@0 Sé@ob C{;od(i)mégbob Qobq;m 33%
Béool  ggoghmbol  Bgigdhmeol  omegnbgom,  Gomoy  Lodbogbybo  PYGgEgdeL
3Gmmoaggfoes  939dhnéoe Bgégos. Rituximab (IDEC-C2B8) IgG mAb dedgéyemo
oSOobbSU@oo, 60033@08 3330@00@30306033@00 CD20 3m@833@ob 60600@3@86 o> 0go
gogsdd)néoo Byi6900900l 9g:30Lgd00b0 Lodlegbol Lod 3Ebocmmee. IbritumomabmAb-oo CD20
9bhoggbol Boboomdmgg modaamdol GMmL. ogo 3mboygotgdyemos Goomodhon 0dmim3
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0boyd-111-006 (111In) 96 o013-90-0056(90Y), wodogmBom EoogoEgeNEo 353096(g00l
b0333660@m@. 0003@030633Q)OQ, BOBOSGGSBU 333660@00836 06@038-111 336[&0000,
Gm3gmboy 398093 3myggde  o@E0y8-90-0b ggélos. Ibritumomab-b gdohgds Rituximab.
Tositumomab, 6«)38@03 mAb-oo  CD20-0b Gosooq:aq)ga, 803000886360 @03030080[)
b0333660@m@. 131I-Tositumomab 86003360@0 boodgom b0333660@m3633060600 B
13569070 c0do3m38ob 33y6bocmmdsde [27-30)].

9L mAbs dgodemgde dmongo30ebgb Gowomadmbmaal (Boomodybmmgésdaals), HedLobal,
Bo@mgosob ob bb3o od@onéo 3m603600860bm30b. 50[}3880030 3*360mAbsagod@8?>o obg 033536
bd)énddmﬁmé)gbn@o, Hm33om 06(1)0886@-)30303306863@ %éoaags(i)b agnd@oo @03303306@8b
boao?)Gg 066083&)0 o 30335](500(4)3@ Uséng. mAbs 80@036330@ 6)00@[) obéz]@sbgs 3336@0[)
LodLogbol  oogbmbhnzode. olobo demmzoggb HER-2-L (oodosbol g30cgédnemo 3ol
gogdhmeel Eq393hmEo 2) Trastuzumab-ob godmygbgdoos. HER-2 303g&gdLdcgbotrgdnemoas
d 336)@0[) b03b0360b 3330053333?)0[) ooooodaob 20%-30. Cetuximab 363306)0@00, 60083@03
8030)03368?)0 d 336)@0[} 302)00[)0 ©o @0303003360[) 800803(4:000 03000.4)80[5 Lod 33660@«:@, quo 303[}
HER-1-L 8008036)000 b03b036360 336’3@"[’ 333mb383030.mAbs 3806@330 803(‘00336006 NGNS
dbmemmce bodbogbyeo 336)3@360[) ©9h9g30obergal, 603gc0 oo 8ob060@83636@a@08. 3oee0
odobo, 3@060 3‘360 33@33360 o33063636, &m3d mAbs 300000@0080360[) 6050@0060’003 6380[}0&)
3060306)0063536. dmemm33emg3gde  oh39b939b, 6md mAbs-ob 3™bongohgdl, 6odemgobs oo
hgdLobgol dgndemoser mgo3gdenéo YIGgEgdel gobogyégds [23-25; 27-31]. emgo39300l
60600@3@86 80300093686006 obgooo 0660b03b036360 mgo’ooBoU@o mAbs, 6)00600(4:3603 06006
Gemtuzumab (oo Alemtuzumab, Rituximab-o&o3my3060l modo3mdal émb, Trastuzumab-
9396000l LedLogbol PG ML, Nimotuzumab o Cetuximab- 306530603900l PEmb. Alemtuzumab
06@330 bén@ 6330[)00[} démﬁogn@o @080300300360 @803330015 @o/ooob @0803008008683
CD52  dmemgznemoborob  o393d06g00l  gBom. ogo, olggg, bgeml  33emel 006 38cmals
HE06L3mObhOE00L EOHML MEz608d0l Jogé mbmEnmm dgncogbgdemmdsl [27-31].

Gemtuzumabozogamicin  (Mylotarg) obholbgnemgddy cooo3ydbgdnmoe  mgbodess 863039
dogemmoeéo go3gdool 393mbggaqddo (AML-Acute myeloid leukemia). ogo ™&go6083d0
dgdyogen 0bhErog9bnésco. bohggbgdos, Gm3 ogo ga3gdhycostmgmeyy 30dmb LoBoboswmdwoggm
L3goagognEo  Lodyoemgdodgimmobon® o  3emobogyé  33cmg39080. 98 36930600l
os(l)obbanngob °3"4’°8836(|)° BGme b03b0368bm06 obmeoégbn@ CD33 060068&), émaaqma
Bo&dmeoggboemos  v3mg0lgd0cbo  (c0go3gdeyéo) demobmeoe PiGgrgdel Bgovdeéls oo
803@0030‘)6('080036)0 boBols 600630@*36 Usézgq)gb%& 306603 o060 6006)30@36) 388060030)38363
3eonEodmbgbhne  ©gbmgob  Pitgrgddy. gb  obholbgnemo  dmbm emmbyéo  9bteCD33
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0dybmgmmdymmobo G-0o (IgG), Gm3gemo3n 30380630 30emodqdozebol gods Boédmgdyeml (N-
S39(hem-39e0dg930(306 0dgmocmdoccsdocoo-CalichDMH).

Gemtuzumab ozogamicin-ol 36)00—36000 3396000 99399hoo 39bm-
™ 3em)B07Er00000350gd0.863039  Bogemmggbyéo  mmgo3gdeom 96 JogemmeobdemslihoyHo
bos@émaom Qoo3o@363@o 62 BOBOSGOOQOS, 6)(\08@3630[3 o@maasnﬁo Q36m3060 ‘336)3@850[)
@606[)3@06@0300 Boo@oégb o 63@6mb33d03@0 3300930 80006)3[), 14-8o 300080630 Q36m3060
75609009%0L  goobgéggedog Gemtuzumab doomm. doogob 13 3o;3096¢h30 39b6m-m 3emyBoyéo
q)oo3oq>gbo 806300006)@0. Gemtuzumab-ols 80@360@&6 3,5 003830 10 30(308500@05 9-b Bon@oé@o
©g6mgobo  Y§ggdol  goobgégge. Bomgob yggemol  gobngemobes  ggbm-m3emyBoynto
0300900, bmemm 4 3o30960L, gobog Boygobos  mgémgobo 3363@36&) 3o0obgeggo
Gemtuzumab-ob 800gd0c0ob 3,5 030L géag, 96396mb 96 gobyg0mocd gl oogOEgds [32].

396393¢h0bo (Jodoneo Lobgembmeogds Trastuzumab)dgodemgds godmgoygbmo HER-2 coogdoma
3 336)@0[) 30?)00[) oqaégn@o ob 33®ob60806363@0 bd)oqmgbob Lod 33660@(\0@, 6(’080063
Jo8ommgrodaol 3oGommgemyésc, dbggg, (3939 JoBommgeodanl gdga, GmBgemoly dmoazogh
06006030 3@05[), d 336)@0[) 30600[5 6330@030[} &ol 30[} 33[}0880636@0@. 3368330060 03\5030@
©93(h30(3907000 533-b bneLomabs oo B53emol bvoggbhmb Bogé (FDA).

o3 dggbgde Trastuzumab-ob 3336)@000 99399Hgob. 0oecgdal yggeme dgcnz0896dol dbgogLoco,

396393()obLo  dgndemos 3o 339 339éomo  dmgemgbgdol godmEgqge, GMIgmmmogob
Bmgoghmo Lozdome  LgtomBymos.  3g96393(hobolb  yggemody gogdzgemgdyemo 3396000
sosgdd)g?)oo: ooo3ob 03030@0, Qmoé){]o, 8‘3@0[}6)330, 3330360, 30@0@0 @333360@360, 83@0[)
36mdemgdqdn, 0baggdized, doemmds, bggeme, godmboysto. Trastuzumab-3s dgodemgds obgomo

bgézom%n@o 8336@0000 8003@36360 603(0063000[), o’omamégboeoo an@obo ©o 030@63&)
30/0006@03850.

3806@360 80300[)003@0 o«dmb boSB@magbo, 8°8' 63@0[} 33836360000 N 33060[&(060. 0380@36@0@
UGQo 303d33b 3360@@860 HSSQSG b0330m386b: 086‘:03860[5 38333860, dm3060, 538@0 o6 Bmbols

30@360 533-39 dg¢o 24Lo-ob 305803@«)6030. anemol 36mdemgdgdnl &olizo nogérm domommoo,
émBo 3368836060 300@360 oscné)oeo 3@060[} doaommgéoBOcpbmoG 36)000@. 386383006000
mgéoBoob @633?»8@3 boéoémo gdm 306@00’;66030[} 80@0@360, oMo Hgamganb, émamé
dndomdls 3530960l gnemo.

396393()0b3>  dgademgds  godmoabgoml  3693dmbos, Gmdgemoy  gotoyemgdol  dgdmbgggedo
cnghoeydoe Jnoghogds [33].
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Nimotuzumab 5530060l 8mbm 3emmbyéo  sbholbgyemos, Gmdgemoy mogobs o 3oLl
O (hygem e gEmgobo 3065306m80L Lo 3Ebomme godmoygbgds. 396 €08cgbedg 3emobo o
330m930 goooéo. Cetuximab-ob dLgogboco, Nimotuzumab 33033060980 EGFR-U (g30c09681cmo
36000l oghmEol Ggi393hmEn). 0go Lobogboemm 30emod, EM3gemo3 P§EgEgdol bm&docmy®
3o4mogol 0 3mbhEmEgal. 303mb Bmgoghmo ame8ob GHmL gb Gg393h ™G0 oggemgds, 6ol
39009390093 76990 13mbhHE™meMmE 0ymgash. gl 8mbm 3emmby&o sbiolbgnemgdo demm 30396
EGFR-U 00 136900900l 130bihtrmemm godéogemgdol oBgéagdgb [34; 35].

Nimotuzumab-ob demglo3némds o yLogeombmgds dga30bgdnmos Go3wgbody 369 3emobo3yéo
©° 30m0b0 360 33emg300. 5Lo60d6s500, B8 0l g39e0mo Imgamgbgdo, GmAmmgda(3, Gmgme3
63[)0, EGFR-ob 063060600(4)36[) oboboooog?)m, 80300609060 o 3060[} bb3o d)oodl.m 3360 3°33dd)32’°’
Nimotuzumab-ob 333005333030, oqasoasnwo boSB@magbo 88063@ oym aoamboon@o. 3335036000
39607000, 530l 3089800 ob, 608 Nimotuzumab 8bmemmee 03 136993l ygogds, GmBemgdog
EGFR-o0b 3039694L36gbooo go8maéhggash [36].

3mobo3yéo  330mg39%000  (EoZebry, md Nimotuzumab ULo38ome  (HmEMgBHObiEmos.
Nimotuzumab-om» 60333660@36 30(3086@)3630 333@033 803683@363@0 3063000300)0

690g309000: dg30900, OO0 @3833600360, 33@0[)6330 ©> ©gd0bgdo, 3060l boaaéo@{],
obmgsoa, 30336@36800/30300@36800.

93(h™0dnbyee o0g35wgds

0d9bmmgeodos 3bodgbgmmmgobe Laygbrms vghmadnbnto  oogogdgdel bod jembocmme. o3
Qémb 33bod@368@0o osd)obbgn@gbob @030 303306363@0[}030360[} quo 306860, &ol
dg093°09(3, 0316160 Lobhgds dmddqgrgdl dobdnbdgem 36rgg08g. vem(33903960l Eoog00g0L
d396boemmosdo dotromoo Lodadbgo sdacmmoacoa-f 3gdthecoe (AP3gdthocen). mAbs-0oc 3oboyéo
m8(4m3oo N 8603368@003060 33@330[} boSSO/ooo. 073330, 33@330[} 38@08860
060360083060030500. 8°8' Gantenerubam-ob II/III 0308083 30606363@30 33@8303, 6)(\033@303
799 0@030060 8006060@3(05@0, NG 33060363600@0 3603368@003060 303330063[)360 068 ooo3ol)
@3060[) od(l)o3m2>obo o 063 AB383(1)0Q01) Qm6333.03 sosooq)a@gambém(;o 33@3686()[5 bogémm
oblbo oym 33cm930d0 03 93006900l Imboboemgmds, GmBmgabsy vem(38g0dgéal ovgogel
?JmQ‘)m bOoQoo EdmsQOm. o3 36006@330[) 3006306850 Lo 330(‘0@ dsg@oo, 60@806 émon@oo
obgooo oq)oaoosgbob 300360, 6)003@36[)08 gb @0030@850 Bémaéaboégbob bo?;gob 8@0338 odgm.
396000 5dobod, Lodobrmo sem(33908960L o030 gd0L Y™ WGHIsc dgbBogems [37].
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AB3g3thocool  L3gzegogydo Gmemo 3§96 300093 dmerm3pg 96O goé33gemo.  396dme,
603009650 330EmEYS 03933069810 dobo BHmemo vem(33908960l Eo300gd0L Lod3hHmBerob
6 30893006 [37].

mAbs oo 300600503063[)330

mAbs-ol 306300206900l dmemmEGHmobrogmmo dombgggde 3mEMbogatlol, g0bLsymégdom,
SARS-COV—oon)o MERS-CoV-obs 60600@8@38, 3306@360 ogmb obo@o 30060060306*3[}0[}, SARS-
CoV-2-als, 36)3386300b o6 dolio 8033{](1)360 3336)60@0060[) 30003630360 830. mAbs-oom 30[}0‘360
0396085300, Logotonmme, LEYem 39636bgdol 396 308mabggsl, 3ogéod dgodemgds bgemo
dgbyml  oogogdel  ©o3dodgdel  dghggdcls o  dgBmymml  goéylol  Egdemozoiod.
IEboemmdal 9badbymo dgmmeon gobloymégdem gmgdhnée 0dbgds Lodyomm oo 3dady
Lo8goEobm  dgmdotgmdal 3dmbg  3o309b¢hgdolocmgol o 98 ©Eodasbgdl  Lozmzbemol
3°6Pg6odo ogbdotrgde.

COVID-19-0bs 333660@006030 3633060@0 OmBoQ‘m&gaobo 336 3oceg3 2020 Bemol 8o0lido
393moygbgli Robgemds gqdodqods 3dady 3@0603360 byéromols dgmbyg 3o3096¢90d0 oo dg930(3
Bo&dohgdnemo odmBbos [38].

(meoQ)o%Uao?)o—ég 3003?)0606(1)3@0 dmbm 3@(‘06360 oGd)obb{mQ)oo oqmaooﬁob 06636@30 306—6—
ob (IL-6, o0dnbmgemmdnymobgool 3mmole IgGl) &g393¢hmGolb  8odotm.  Lgemgdhoneo
3303306@360 o ooé;anﬁa:;b IL-6-0b 6)003006)8 bbsoq), obg 33866053@ 6)83330m6)36b. IL-6
IE030ema31bg 30760300 ™ 30600, BmBgembs Lbgocolbgs hodolb yitggoe godmadndoggogh o
3006060@8006[) bob@ganéo, 0308003@0)80360 ©o 300000@006030/00 Bémegbabob 30690 36063@
69370030030, BMgmG03 960l 03nbmgmmmonmobgdal bg g0, Tyiéggoal oghogogos o
Lbgo.

363306)0@0 Omeoqm&aaobo 303«)0836360 b03o$€>m bobgqmm odd){]aé)o, 600800(4)8
0d9bmeg3trglobho.  COVID-19-0b 836bocmmdsdo 8obo godmygbgdols doBobo ool IL-6-0l
Logbocmyéo gB3gdel omEgnbgom dgohgrml 30dm30by60 dhm&do. 3embo3y&ds 33emg3903o
oRg9b9L ogoemo gaygdho [38-41]. hmomedndodel Bocorgod COVID-19-0b 83n6bocnmdsda
dgod3060 363039 GgL3oGodHmEmo ollhErgllobém8ol godmgmabgds [42]. oo, 33emog
oghnoemy 3Gmdemgdoce Ghgos 3dodg 0068bemgde dmgemgbgdal sGLgomds.

ool 3360
dmemm  smbrmgnemol  gobdogemmosde, mAbs %068033363@0 3693060 g00l  gro-gbm0
933@038 3306@0 3@0[}00. 30600@06, 8800 30‘:03630360 boaossgo 608003@360@0 Qbo3oqaabgbnb
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DbDQJO 608@060[) 806300)06)860[5 38[)0&@88@(‘0686[’ 386)[’30:1003@0@ Oé)Ol) 80868‘3@0 mAbS,

6)0’)800-.4)8 boqmoaGmbOo 3™ boanoQ)SBQQ 8a3m335360.

dmbm 3@0’)636)0 obholbgyemgdol godmygbgds  doemdg gosgddmé)oo 00300090900l 0306000')
b33do€mb Lod 336)60@0’)@. QQSBQQ{]«)&)U), FDA-ob 8086 @080 303363@00 Qoob@mgbom 80

3006033@0’)636)0 obholbbgyemo  Lbgooolbgs  ooogoegdel  godmgemmgbol, oogbmbhnzols o
d 336)60@«)50[}0030[).
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Abstract

Gamma oscillations are known as cognitive rhythms due to their occurrence during the cognitive
functions such as working memory, episodic memory, memory encoding and retrieval, sensory
binding and attention. Gamma oscillations can be easily transferred into epileptic activity. Altered
gamma rhythms are seen during the brain disorders such as schizophrenia, dementia and autism.
Hence, studying the mechanisms of gamma rhythms is of great importance. Recent discoveries
revealed new details of gamma oscillations. The classical view about the parvalbumin containing
perisomatic basket cells that drives the gamma oscillation is valid for CA3 region of hippocampus
but it may not be so for CA1 region. However, medial ganglionic eminence (MGE) derived axo-
axonic cells action potential discharge follows the gamma rhythm in CAl together with caudal
ganglionic eminence (CGE) derived trilaminar and back-projecting interneurons. Oriense-
Lacunosum-Moleculare (O-LM) cells appear to have dual origine and can be modulated by gamma
frequency. Using the modern technologies and relying on the current knowledge and new insights
about neuronal elements in gamma frequency oscillation will help the scientists to study the

mechanisms of cognitive rhythms in more details.

Key words: Gamma oscillations, Interneurons, hippocampus, perisomatic, O-LM,

Introduction

In his phenomenal book “Rhythms of the brain” Gregor Buzsaki describes the chronology of

discovery of different rhythms named according to Greek alphabet corresponding to the order of
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encountering and registering the neuronal potential fluctuations. The term “gamma oscillations”
were first applied by Jasper and Andrews in 1938. Other terms describing the same rhythm are “40
Hz” and “cognitive rhythm” (Buzsaki, 2006).

In 1974 Professionals at the International Federation of Society for Electroencephalography and
Clinical Neurophysiology decided to refresh the classification of rhythms and finding the exact
boundary between different oscillations. Up to now gamma rhythm has a broad boundaries and it
is even questioned whether the wide range of frequencies known as gamma rhythm depend on the
same neuronal mechanism or not. Thus, the boundaries of gamma rhythms are still differently
described by different scientists, e.g. gamma rhythm is described as 30-80 Hz activity in some
literature (Buzsaki, 2006). The others write that 30-60 Hz is a low gamma frequency and 60-120 Hz
is high gamma frequency, other sources show that 60-200 Hz is a high gamma frequency and above
this is a very short-lasting rhythmic activity (100-200 Hz) known as “ripple”, the latter is considered
as a type of gamma as well (Uhlhaas et al, 2011).

Gamma rhythms are registered in most behavioural and cognitive states including slow-wave sleep
(Whittington et al., 2011). These oscillations are correlated with working memory and storage of
memory (Lisman and Idiart, 1995), sensory binding (Singer, 1993), consciousness (Llinas et al., 1998),
long-term episodic memory (Nyhus and Curran, 2010), neuronal communications and long-term
potentiation (Fell, Axmacher, 2011), attention (Engel et al., 2001). Gamma oscillation are reduced
in age (Vreugdenhil & Toesco, 2005). This rhythm can easily be transferred into epileptic seizures
due to the imbalance between inhibition and excitation. Altered gamma oscillations are seen in brain
disorders such as schizophrenia, dementia and autism (Ulhaas & Singer, 2006). Therefore, learning
the cellular mechanisms of this rhythm will enable scientists and medical researchers to develop

proper treatment for above mentioned disorders.

Thus, studying neuronal activity at gamma frequency is very important, since the rhythm is
associated with cognitive functions (Buzsaki, 2006). Gamma oscillations recorded from different
regions of the brain of various species has similar kinetics. This enable to speculate the composition
of the mechanisms of this rhythm. Gamma frequency oscillations are described in different parts of

new cortex, entorhynal cortex, hippocampus, amygdala, thalamus, striatum, olfactory bulbs etc.
(Buzsaki & Wang, 2012).

Ways of generating gamma oscillations

In vitro gamma oscillations can be induced by different methods in vitro or in vivo in different

settings (in interface and submerged chambers). The following methods are used to induce gamma
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oscillations in vitro: high frequency electrical stimulation of afferent fibers of hippocampus in vitro
(Whittington et al., 1995), kainite application under the pressure (Hajos et al., 2000), increasing
extracellular potassium concentration (LeBeau et al., 2002), applying carbachol - the muscarinic
acetylcholine receptor agonist (Buhl et al., 1998; Hajos et al., 2004) and activation of metabotrobic
glutamatergic receptors (mGluR) (Whittington et al., 1995).

Characteristics of gamma oscillations in vitro in interface and submerged chambers

In vivo gamma rhythm is transient and lasts for several seconds. Inducing gamma oscillations in
vitro in submerged chamber by pressure ejection of kainite causes short-lasting, transient activity,
similar to the one taking place in vivo. In recent investigation it was shown that abrupt kainite
application under the pressure caused 7.55 *+ 3.77 ms long neuronal activity in gamma frequency
(49.89 £ 10.59 Hz). At the end of field potential oscillations the frequency dropped to 44.92 + 9.33
Hz. Power of gamma frequency remarkably decreased throughout the neuronal activity. Mean

amplitude of local field potential was 0.23 mV (Kipiani, 2018)

Kainate bath application induced gamma oscillation amplitudes recorded in area CA3 in interface
chamber are always 5-8 times larger than in area CA1 (Fano et al., 2007). The average frequency of
the oscillatory activity was 32.1 + 4.6 Hz in area CA3 and 30 + 6.2 Hz in area CA1. Other scientists
showed the similar activity using kainate bath application: induced gamma oscillations in interface
chambers had larger amplitude - from 0.8 to 2 mV in area CA3 (Mean value 1.1 + 0.15) and from
0.15 to 0.3 mV in area CA1 (mean value 0.15 + 0.03) (Wojtowicz et al., 2009).

The amplitude of carbachol-induced gamma oscillations had range of 0.4 to 1 mV in area CA3 (mean
value 0.7 + 0.09) and 0.2 to 0.4 mV in area CAl (mean value 0.24 + 0.03). Peak frequency of these
oscillations were lower than the peak frequency of kainite induced gamma oscillations in both area
(Wojtowicz et al., 2009)

Models of oscillations

Theoretically there are described three principal ways in which gamma oscillations can be generated
(Mann & Paulsen, 2007). One possibility is the existence of external pacemaker that drives the
network with gamma frequency. Alternatively, the rhythmic firing of a subset of neuronal
populations can entrain the network intrinsically (Whittington et al., 1995), or network oscillations

could emerge from synaptic recurrent feedback loops (Freeman, 1968).

Currently two accepted hypothesis exist about the oscillations: ING (interneurons network gamma)

and PING (Pyramidal cells - interneurons network gamma) models (Whittington et al., 2011).
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Gamma rhythms can be seen in interneuronal networks alone. When Interneurons are connected
by gap junctions and they create Golgian syncytium and when principal cells do not send phasic
excitatory input to inhibitory interneurons due to the pharmacological isolation and the
interneurons are depolarized tonicly they readily produce a local circuit gamma rhythm
(Whittington et al., 1995).

PING model oscillations is weak while Interneuron-pyramidal cell oscillations amplitude is higher.
GABAergic perisomatic interneurons are connected by both chemical and electrical synapses (gap
junctions). Pyramidal cells have branched dendritic tree and are suitable for temporal integration,
interneurons on the contrary, have rapid integration time constant (Mann and Paulsen, 2007).
Reciprocal interaction between the pyramidal cells and interneurons is very important during
gamma oscillations. Pressure ejection of chemical substances, e.g. glutamate depolarizes both
interneurons and pyramidal cells resulting in spike rates around gamma frequency. Similarly,
intense tetanic excitation and transient elevation of extracellular potassium also generate PING
rhythm which may persist for several seconds following stimulus termination (Whittington et al.,

2011). Experimentally it is hard to separate these two modes of rhythm generation.

Inhibitory interneurons as a part of a gamma mechanisms

In 1995 it was shown that gamma oscillations are driven by the network of interneurons
(Whittington et al., 1995). They say, that a major conceptual advance was the realization that
synaptic inhibition plays a fundamental role in rhythmogenesis, either in an interneuronal network
or in reciprocal excitatory-inhibitory loop (Wang, 2010). The same time other scientist investigated
and published the data about the importance of perisomatic inhibitory interneurons in hippocampal

neuronal synchronization (Bragin et al., 1995).

Brain rhythms are synchronized activity of large numbers of neurons because synchronouse currents
sum together to generate large amplitude local field potential (LFP) fluctuations (Colgin, 2016).
Improved technologies enabled neuroscientists to study the cellular mechanisms of oscillations.
Knowing the electrophysiological properties of single neurons became possible after inventing
parch-clamp technique by Bert Sakman and Ernst Nehr. Identifying morphology of single cells was
done by applying immunohistochemical staining methods. Depending on morphology there are
many types of interneurons in the hippocampus. The best known and studied ones in network
oscillations are perisomatic basket and axo-axonic cells, bistratified, trilaminar, oriense-lacunosum-
moleculare (O-LM) cells and some others. These interneurons, that are just 5 % of all cells, innervate

different parts of the pyramidal cells and thus, control various dendritic domains.
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For identification of the inhibitory neurons the most appropriate method appeared finding special
molecular markers. These markers are somatostatin, parvalbumin (PV), neuropeptide Y (NYP),
vasoactive intestinal protein (VIP), carletinin, releen, cholecystokinin etc. The prompter of the
specific marker was connected with the enhanced green fluorescent protein (GFP) that enabled the
cells the express the fluorescent protein under the special light. In this way scientist could see the
desired cells in vitro under the fluorescent light. However, it appeared that the classical marker for
the perisomatic interneurons — parvalbumin may not be considered as an ideal one, since O-LM
interneurons were reported as slightly immunopositive to PV as well (Klausberger et al., 2003;
Kipiani, 2009; Ledo et al., 2012). PV is a low molecular weight soluble protein that binds calcium
ions with high affinity and is strongly implicated in intracellular calcium regulation and trafficking.
“Classical interneuron markers like somatostatin (or parvalbumin to some extent) should be used
with caution when striving to separate functionally distinct interneuron populations. Alternative
genetic markers are now available that may serve as better tools for investigation of interneuron
function.” (Mikulovic et al., 2015).

Regardless the same morphology and the same molecular markers the neurons of the same group
may have different electrophysiology. This led the scientists to start investigating the reasons of this
difference. It appeared that in certain cases different physiology of the same morphological type of
interneurons resulted from the distinct embryonic origin of the same group cells either from medial

ganglionic eminence (MGE) or caudal ganglionic eminence (CGE) (Chittajallu et al., 2013).

Interneurons involving in gamma oscillations of CA3 and CA1 - perisomatic interneurons (basket

and axo-axonic cells), O-LM, trilaminar, bistratified, back-projecting interneurons

Recent discoveries show that the inhibitory interneurons that were described during the gamma
oscillations in CA3 region of the hippocampus may discharge action potentials in a different manner

in CA1 in relation to their embryonic origin.

O-LM cells were observed already by Ramon y Cajal. These interneurons were hypothesized to
coordinate cell assemblies in hippocampus with theta (3-8 Hz) frequency (Gloveli et al., 2005;
Klausberger & Somogyi, 2008). O-LM cells are very vulnerable interneuron population in models of
epilepsy (Dinocourt et al., 2003). However, there are compelling evidence about their involvement
in generating gamma (40-80 Hz) frequency oscillations in hippocampus (Tort et al., 2007, Kipiani,
2009).

Somatostatin has been frequently used as a molecular marker for identifying O-LM cells (Ferro et

al., 2015). Previously it had been shown that O-LM interneurons are weakly immunopositive for
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parvalbumin (Klausberger et al., 2003). Parvalbumine positive O-LM interneurons were recorded
from CA1 hippocampus that fired action potentials with gamma frequency during kainite induced
gamma oscillations in submerged conditions and was suggested the possibility of existence of two
different groups of O-LM interneurons (Kipiani, 2009). It was also shown by modelling of neuronal
networks that O-LM cells can discharge with gamma frequency during the epilepsy (Tort et al,,
2007). It is shown that O-LM interneurons are also interconnected with gap junctions and they

create a syncytium.

However, hippocampal O-LM cells were considered as homogenous class of interneurons with the
molecular marker SOM until recently when new investigations proved that these cells are
heterogenous. More precise molecular marker for CA1 O-LM cells is suggested to be cholinergic
receptor, nicotinic, alpha polypeptide 2 (Chrna2) (Ledo et al., 2012). These cells were tested on the
embryonic origin and appeared that they have dual embryonic origin (Chittajallu et al., 2013).

SOM containing CA1 O-LM interneurons express two different types of molecules: 5-Ht:aR
(hydroxytryptamin, serotonin receptors) and Nkx2-1(transcription factor). Those interneurons that
derive from caudal ganglionic eminence (CGE) express 5-Ht3aR and the other cohort, derived from
medial ganglionic eminence (MGE) express Nkx2-1 (Chittajallu et al., 2013). Due to this distinction,
the authors speculated and showed, that serotonergic tone from raphe nuclei preferentially recruited
CGE-derived O-LM interneurons over their MGE-derived counterparts during hippocampal circuit
oscillations via activation of 5-HtsaR. Thus, the dual embryonic origin confers that both cohorts of

O-LM cells have unique circuit role and neuromodulatory properties.

In kainate induced gamma oscillations two groups of O-LM interneurons showed different
modulations and phase preferences. Mean firing probability for CGE vs MGE-derived O-LM cells
was 0.027 £ 0.011 vs 0.061 + 0.010. The phase preference of these two cohorts was significantly
different such that MGE- and CGE-derived O-LM cells had a preference near the peak and the
descending phase of the field gamma oscillation respectively, proving that both cohorts of cells

provided unique functional contributions to network dynamics.

Thus MGE-derived O-LM cells were far more active during the kainite induced gamma oscillations
than the CGE-derived ones. Craig and McBain investigated whether the interneurons derived from
MGE play more important role in shaping gamma oscillations (Craig and McBain 2015). PV
containing perisomatic targeting interneurons are thought to drive gamma oscillations. The
investigation showed that firing probability for MGE-derived PV containing perisomatic
interneurons was 0.34 in CA3 region and 0.12 in CA1 area, Also, there was no significant phase

locking noticed. However, the other interneurons derived from CGE and significantly phase locked
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with gamma oscillations were putative trilaminar cells (firing probability 0.31) and back-projecting
interneurons (firing probability 0.13). From MGE derived interneurons during CAl gamma
oscillations axo-axonic cells had a mean firing probability 0.35 and biphasic phase preference. They
fired more than once during a single gamma cycle, contrasting with fast spiking basket cells, which
had a lower firing probability with no phase preference. The other group derived from MGE and
phase locked with field gamma oscillation was bistratified cells (Craig & McBain 2015).

Summing up, current results show that interneurons involved in oscillations should be learned by
considering the embryonic origin of these cells. Not only one type of interneurons contribute to loal
field oscillations but several groups of them. Molecular markers should be chosen with more

precision to simplify the finding the targets during the network oscillations.

All these above mentioned investigations create valuable knowledge about the parts of mechanisms
of gamma oscillation. Functional differences among the inhibitory interneurons that control the
oscillations are likely to contribute differently to generation, maintenance and termination of
gamma oscillations. Future studies are necessary to address the underlying mechanisms and answer
the following questions: Do the broad range of gamma rhythms have different mechanisms led by
different groups of interneurons? Can one and the same interneuronal network lead different
rhythms of the brain according to various brain-state? Do Gamma rhythms need the simultaneous
involvement of different types of interneurons like perisomatic, trilaminar, bistratified, axo-axonic

or O-LM in CA1 and CA3 area of hippocampus?
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Abstract

Despite significant advances in oral health, dental diseases remain a topical and acute problem,
especially in disadvantaged groups of the world population, both in developed and developing

countries.
Keywords: Dental caries, periodontal diseases
Introduction

The most common dental diseases are dental caries and inflammatory diseases of the periodontium,
in the development of which the main etiological role is assigned to microbes, although these
diseases are multifactorial in nature and many local and general factors affect their occurrence and

development.

Dental caries is a chronic pathological process that manifests itself after the teeth are cut, undergoing
demineralization of the hard tissues of the tooth (enamel, dentin, cement) and the formation of a
further defect. The cause of the carious process is specific microbes in the dental plaque: Streptococus
Mutans and Lactobacillus, which ferment carbohydrates (sucrose, fructose, glucose) to form lactic

acid in the plaque on the tooth surface [1-25].
Aim and objectives of the research

The aim of the study was to determine the frequency and prevalence of dental and somatic diseases
in the adult population, to study their characteristics, taking into account socio-economic, hygienic,
behavioral, medical-biological and other risk factors and to develop modern approaches to

preventive measures based on these factors.
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Oral diseases, in particular caries and periodontal diseases [1, 2, 3, 25, 26]. Is associated with many
somatic diseases. Often they are the cause of a general disease or, conversely, a manifestation of this

disease in the oral cavity [1-26].
Research material and method

The age distribution of the adult population of Tbilisi is determined by people aged 20-85 +. The
whole population was divided into 3 age groups: 20-44, 45-64, 65-74 and two sex groups - women

and men.

The study was conducted at the University Dental Clinic of Geomed University, where 4600 patients
were examined during one year of planned admission. The study was conducted by 2 experienced
practitioners - dentist accompanied by 3 residents, who collected information according to the

questionnaire provided by WHO [1-26].
Research Questionnaire

We conducted a sociological questionnaire for the study, which included questions to determine
risk factors: social status and the presence of general diseases, people's attitudes towards oral hygiene
habits (brushing teeth, use of dental floss and mouthwash) Easy fermentable sugar intake and dental

activity of the population, tobacco smoking, consumption of meat, dairy and other products [1-26].

The oral cavity was examined under natural light using a dental mirror, dental probe, and

periodontal probe (CPI) (to measure periodontal pockets).

Caries was diagnosed and registered using methods and criteria developed by WHO, and periodontal

tissue examination included evaluation of the following parameters:
Plaque index - the presence or absence of visible plaque on any surface of the tooth
2. Stone index - the presence or absence of visible calculi around each tooth.

3Depth of periodontal pockets - distance from the edge of the free gum to the base of the gingival

cavity (measured in mm) [25-26]

4. Bleeding during probing - the presence or absence of bleeding when probing the gums around the
tooth. [25 - 26]

Periodontal measurements were performed for Rumford index teeth 16, 21, 24, 36, 41, 44 including

different groups of teeth [25-26]
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The Oral Hygiene Index-Simplified (OHI-S), the Debris Index-Simplified (DI-S), and the Calculus
Index Simplified (CI) were used to assess oral hygiene status. (S). To evaluate the indices, 6 (4
chewing and 2 frontal) tooth surfaces were examined 16 (17), 11, 26 (27), 36 (37), 31, 46 (47) [1-26].

Research Results
The prevalence of somatic diseases was distributed (Table 1) among the study contingent:

Table 1. Structure of somatic diseases

N | Type of disease Number of %
patients

1 Gastrointestinal diseases 368 7,8
2 Cardiovascular diseases 304 6,4
3 Genitourinary diseases 46 1,0
4 | Bone and joint diseases 46 1,0
5 | Nervous system diseases 230 4,9
6 Other chronic diseases 3726 78,9

Examination results and conclusion

Research has shown that high prevalence of both caries and periodontal disease in the adult
population. Particularly prominent are men over the age of 35, while young people are less prone to

developing inflammation in periodontal tissues.

Despite the diversity of risk factors and their combined impact, we can conclude that the prevalence
of inflammatory diseases of the periodontium is mostly associated with poor oral hygiene. Due to
poor oral hygiene (Table 2), the inflammatory process from the gums progresses to other tissues of

the periodontium, causing tooth decay, displacement, and eventual loss.
Obtained such a result in the study of oral hygiene

Table 2. Structure of oral hygiene

N | Oral hygiene status Number of Patients | Frequency %
1 | Good oral hygiene 920 18
2 | Satisfactory oral hygiene 3266 63
3 | 1,7-2,5 Inadequate oral hygiene 506 10
4 | 2,6 > Poor oral hygiene 414 9
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Reviews to Improve Dental Status: Entities should be given recommendations:
1. Reduce free sugar intake
2. Adhere to a balanced diet to prevent the development of caries and premature loss of teeth.

3. Frequent consumption of fruits and vegetables, which provides the body with minerals and

vitamins and protects against the development of oral tumors.

4. Reduce and discontinue tobacco use to reduce the risk of developing oral tumors, periodontal

disease.

5. Maintain proper oral hygiene, and timely oral rehabilitation, which includes all necessary
therapeutic, orthopedic, surgical procedures and elimination of infectious foci in the oral cavity, as
oral infection, especially chronic periodontal inflammation is an important factor in the

development of such general diseases. Such as cardiovascular disease (infective endocarditis).

6. Maintaining a constant level of fluoride in the oral cavity. Supply of fluoride reservoirs for caries
prevention. For the supply tooth tissue provides the use of fluoridated pastes, pads, frequent
consumption of fluoride-containing foods (fish, green tea) Consumption of fluoridated water, salt,
milk. Prolonged use of the optimal dose of fluoride reduces the risk of developing caries in children

and adults.
Conclusion

Analysis of the study data showed that caries and periodontal disease were also highly correlated

with the prevalence and intensity of somatic disease in the adult population.
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COVID-19 and innate immunity
Teimuraz Tavkhelidze
Teaching University Geomedi, Tbilisi, Georgia, 0114

Email: teimuraz.tavkhelidze@geomedi.edu.ge

Abstract

The human body fights many pathogens in the environment with different methods. One of them
is immunity. There are innate and acquired immunities. The purpose of innate immunity is to
maintain the body's own and biological individuality, to identify and destroy foreign substances and
cells, including pathogenic bacteria and viruses, as well as tumor cells that have grown in the body.
The innate immune response accomplishes this by means of myeloid lineage cells that have no strict
specificity for antigens, do not elicit a clonal response, and have no memory for primary contact
with a foreign agent. Acquired immunity has the ability to recognize and respond to individual
antigens, characterized by a clonal response in which lymphoid cells are also involved. He has an
immunological memory. The body responds to COVID-19 invasion with both innate and acquired

immunity. This article reviews the innate immune response to the invasion of COVID-19 in the

body.

Keywords: COVID-19, interferon, cytokines, coronavirus, immunity, RNA, PAMP, DAMP.

Introduction

The immune system is responsible for the implementation of immunity in the body, which exists in
vertebrates and combines the organs and tissues that protect the body from disease, identifies and
destroys pathogens (from viruses to parasitic worms), as well as tumor cells. However, sometimes
the identification of pathogens is complicated due to their adaptation and evolutionary development

in the host organism.

There are many ways to detect and eliminate foreign agents by the immune system in developed

organisms. This process is called the immune response. All forms of immune response can be divided
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into congenital and acquired responses. The purpose of innate immunity is to maintain the body's
own and biological individuality, to identify and destroy foreign substances and cells, including
pathogenic bacteria and viruses, as well as tumor cells that have grown in the body. The organism
accomplishes this by means of myeloid lineage cells that do not have strict specificity for antigens,
do not elicit a clonal response, and have no memory for primary contact with a foreign agent.
Acquired immunity even has the ability to recognize and respond to individual antigens,
characterized by a clonal response in which lymphoid cells are also involved. It is characterized by
immunological memory. The main difference between them is that the acquired immunity is highly
specific to a particular type of antigen and has the ability to destroy them quickly and efficiently

upon repeated encounters.
Antigen

An immune response is triggered by a substance called an antigen. For example, people who have
been exposed to chickenpox, measles, diphtheria, have lifelong immunity to these diseases. This is
accomplished through immune antibodies and lymphocytes, their interaction with the antigen, its

subsequent inactivation, and its elimination.
Antigens are divided into exogenous and endogenous based on their origin:

The exogenous antigens that make up most of the antigens are antigens of infectious-parasitic origin
(viruses, rickettsiae, bacteria, parasites) and of non-infectious origin (proteins of foreign origin and
protein-containing compounds, haptens, which are in the composition of dust, food, flower dust,

some medicinal substances).

Endogenous antigens are Infectious and/or parasitic antigens (protein components of microbes
"settled" in the tonsils, intestines, oral mucosa, and respiratory tract) and non-infectious antigens,

which are produced when the body's own proteins are damaged as well as tumors.
Congenital immune system

In vertebrates (e.g., humans) the immune system is made up of many types of proteins, cells, organs,
and tissues, the relationship between which is complex and dynamic. Because of such a sophisticated
immune response, the vertebrate immune system adapts over time, creating immunological memory
and allowing the body to effectively defend itself against specific foreign substances or cells. The

basis of vaccination is based on this principle.

The innate immune system is evolutionarily much older than the acquired immune system and is

present in all species of plants and animals [1]. Compared to an acquired immune system, the innate
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immune system is activated more rapidly at the first appearance of a pathogen but detects the
pathogen with less accuracy. It responds not to specific antigens, but to certain classes of pathogenic
antigens that characterize pathogenic organisms (bacterial cell wall polysaccharides, double-

stranded RNA of some viruses, etc.).

Congenital immunity has cellular (natural killers, phagocytes, granulocytes, minor subpopulations
of T and B lymphocytes) and humoral (lysozyme, interferons, complement system, inflammatory

mediators) components. The local nonspecific immune response is otherwise called inflammation.

The main functions of the innate immune response in vertebrates are: Attraction of immune system
cells to the site of pathogen penetration by the production of chemical factors, including specific
chemical mediators, and cytokines; Activate the components of the complement system; Detection
and destruction of foreign bodies in organs and tissues by leukocytes; Activation of the acquired

immune system during the antigen presentation process.

The immune system of humans and other vertebrates is a complex of organs and cells that can
perform immunological functions. First of all, the immune response is carried out by leukocytes.
Most of the cells of the immune system originate in hematopoietic tissues. In adults, the
development of most of these cells begins in the bone marrow. Only T-lymphocytes differentiate
into the thymus (mammary gland). Mature cells accumulate in lymphoid organs and near the

borders of the body's environment, near the skin or mucous membranes.

The immune system protects the body from infection on several levels, with the specificity of

protection increased with each level. These levels are:

Level 1 - Physical barriers that prevent infections (bacteria and viruses) from entering the body. If

the pathogen crosses these barriers, then the next level will try to protect the organism;

Level 2 is the innate immune system. It is found in all plants and animals. When pathogens override

innate immune mechanisms as well, the next level of protection will be involved in vertebrates;

Level 3 is the acquired immune system. This part of the immune system adapts its response to the
infectious process to improve the detection of foreign biological material. Such an improved
response is maintained in the form of immunological memory even after pathogen destruction. This
allows the acquired immune mechanisms to respond more quickly and vigorously with each

subsequent appearance of the same pathogen.

The complement system plays an important role in the immune response. It is a biochemical cascade

that attacks the membrane of cells of foreign origin. The complement system contains more than 20
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different proteins. This is the main component of humorous innate immune response. There are

many types of complement systems, including in invertebrates.

In humans, this mechanism is activated by binding to complement proteins on carbohydrates on the
surface of microbial cells or on antibodies attached to these microbes (the second case illustrates the
relationship between the mechanisms of innate and acquired immunity). The signal from the
complement attached to the cell membrane elicits rapid reactions aimed at destroying that cell. The
rate of such reactions is due to the sequential proteolytic enhancement of complement molecules,
which in themselves are proteases (proteolytic enzymes of the hydrolase class). Once complement
proteins attach to the microorganism, their proteolytic action is released, which in turn activates
other proteases in the complement system, and so on. Thus, a cascading reaction is generated that
amplifies the initial signal. The cascade produces peptides that attract immune cells, enhance
vascular ionization, and opsonize the cell surface (adsorbable antibodies and complement factor),

which are labeled for destruction.
Blood-forming elements play an important role in the immune system.

Leukocytes are the main cells in both innate (granulocytes and macrophages) and acquired

(primarily lymphocytes) immunity. In addition, their actions are closely related to each other.

Natural killers are large lymphocytes that have cytotoxicity to tumor and viral cells. Today these
cells are considered as a separate group of lymphocytes. They are formed as a result of the
differentiation of lymphoblasts in the bone marrow. They are transformed into killers in different
tissues and organs (lymph nodes, spleen, liver, intestines, thymus, uterus, etc.), where they turn into
natural killers of different variants. Natural killers are so-called because they, unlike T-lymphocyte
killers, are ready to kill without examining a foreign cell, immediately. The mechanism of action of
natural killers is the same as that of T-killers: both killers carry in their heads the same granules in
which the toxic substance is placed. The NK-cell closely contacts the sacrificial cell and releases a

toxic substance into it that kills it. Natural killers are protected from this poison.

Congenital immune response phagocytes (macrophages, neutrophils, dendritic cells), proliferative
cells, basophils, eosinophils, and natural killers detect and destroy foreign particles through
phagocytosis (absorption and intracellular digestion). Congenital immune cells are important

mediators in the activation of acquired immune mechanisms.

COVID-19
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Coronaviruses have become relevant today. They are difficult to fight because they change and
become quite virulent when they enter the host. Some strains of coronavirus of zoonotic origin, such
as coronavirus associated with severe acute respiratory syndrome (SARS-CoV), coronavirus of the
Middle East Respiratory Syndrome (MERS-CoV) and New Coronavirus (SARS-CoV-2), pose a high
risk to human health. The first SARS-CoV explosion occurred in 2003 [2].

Coronavirus disease-2019 (Corvavirus disease-2019 - COVID-19) is a highly contagious serious
respiratory disease caused by SARS-CoV-2 and first detected in Wuhan, China in December 2019.
SARS-CoV-2 spread rapidly around the world, and the World Health Organization declared a
pandemic of SARS-CoV-2 on March 11, 2020 [3]. The COVID-19 pandemic has dramatically
changed people’s lifestyles, put great pressure on the existing medical care system, and has become
a huge social and economic burden. The presence of multiple coronaviruses in bats, including SARS-
associated CoVs, and the sporadic crossing of coronaviruses on the human species barrier, suggests
that cases of zoonotic transmission may occur in the future. Therefore, it is urgent to find a solution
to control the COVID-19 pandemic, as well as potential similar pandemics in the future, especially
for the prevention of viral spread and treatment of viral diseases. Understanding the mechanisms of
interaction with the coronavirus host is crucial for the development of effective vaccines and
therapies [2]. Coronaviruses belong to the Orthocoronavirins subfamily of the coronavirins family.
Orthocoronavirins subtype viruses can be divided into four genera: alpha-coronavirus, beta-
coronavirus, gamma-coronavirus, and delta-coronavirus [3]. Among these viruses, four of the seven
strains of alpha- and beta-coronaviruses (HCoV-229E, HCoV-OC43, HCoV-NL63, HCoV-HKU1)
are known to cause mild upper respiratory symptoms in humans, commonly recognized as seasonal
colds [3]. In contrast, the other three strains (SARS-CoV, MERS-CoV, and SARS-CoV-2) transmitted
by zoonotic transmission can cause severe respiratory symptoms with unique pathogenesis,

including severe lymphopenia and extensive pneumonia caused by antiviral reactions [4].

Coronaviruses are RNA-membrane viruses that have the largest viral RNA. Upon infection with the
coronavirus, the virus's life cycle begins by binding to the virus spike protein S at the target cell
surface receptors, causing the virus to fuse with the target cell [5]. During the intracellular viral life
cycle, the genomic RNA of the coronavirus is not coated with the nucleocapsid (N) protein, causing
the translation of two open reading frames. Open reading frames (ORFs) produce two major
polyproteins, ppla and pplab, which are then cleaved by viral proteases encoded by nonstructural
protein 3 (Nsp3), a papain-like protease, and Nsp5 (3C Protease-like) genes to produce functional
non-structural proteins (Nspl1-Nsp16) [6]. The viral replication and transcription complex (RTC)

generated by Nsp2-Nspl6 additionally promotes viral genomic RNA replication and subgenomic
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mRNA transcription. Among these proteins, Nsp3, Nsp4, and Nsp6 are involved in the formation of
double-membrane vesicles (DMVs), along with two other replications of viral organs, namely
convoluted membranes (CMs) and small open double membranes (DMS). Which provide replication
of viral genomic RNA and subgenomic RNA of the protective microenvironment [7]. Nsp7 and Nsp8
are two RNA-dependent RNA polymerase (RdRp) cofactors that are present with RNA-modified
enzymes in Nsp12 [8] and Nsp13-Nsp16 to facilitate viral RNA synthesis and modification. [9]. It is
noteworthy that the 3 ' -5 ' exonucleases present in Nsp14 performs the function of RNA testing
during RNA synthesis [10]. In the viral life cycle, the RNA defense mechanism is formed by Nsp10
(cofactor), Nsp13 (RNA 5 ' triphosphatase activity), Nspl4 (N7-methyltransferase activity), and
Nspl6 (2'-O-methyltransferase activity). However, their mechanism is still unclear [11,12,13].

Immediate cellular response to the invasion of pathogens is crucial to maintain cell homeostasis and
survival of the living organism. Host responses are turned on by embryonic line-derived cellular
receptors known as Pattern Recognition Receptors (PRRs), which detect specific samples of "non-
self" and "foreign" molecules called Pathogen-Associated Molecular Patterns (PAMPs) and Danger-
Associated Molecular Patterns" (DAMPs). In mammals, activation of PRRs by activation of PAMPs
or DAMPs activates innate immune responses and generates multiple IFNs and pre-inflammatory
cytokines. Various PRRs have emerged in recent decades, such as Toll-like receptors (TLRs),
nucleotide-binding oligomerization domain (NOD) receptors (NLRs), and C-type lectin (CLRs),
AIM2-like receptors (ALR), cyclic GMP-AMP synthesis (cGAS), and retinoic acid-induced gene I
(RIG-I) -like receptors (RLRs) [14,15,16,17,18]. Among these receptors, TLR and RLR are the two
major receptors responsible for detecting RNA virus infection and launching interferon antiviral

programs [1].

Detection of viruses by the host's innate immune system rapidly initiates the production of
interferon, which leads to the expression of hundreds of immune serum globulin (ISG) and
subsequent antiviral responses. Subsequently, the produced interferons and cytokines coordinate
timely and balanced early immune responses, further provoking the host's immune responses, which
in addition trigger host antiviral defense programs by locating several types of immune cells at the

sites of viral infection [19].

Interferon-induced transmembrane (IFITM) proteins have been reported to block the fusion of virus
membranes with cell membranes [20] or inhibit intracellular transport of virus-containing particles
(21, 22].

Conclusions
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The coronavirus pandemic is very important. These coronaviruses have distinct characteristics
related to their virulence and pathogenicity. First, all three highly pathogenic coronaviruses are
zoonotic and originate from bats or lizards [23]. Thus, our immune system is "naive" and not
prepared for a "never seen" occupant. Secondly, as we have discussed, coronaviruses have many
mechanisms that target a variety of innate immune responses to avoid host antivirus defense
programs. Untimely and inadequate congenital immunity activation can lead to the multiplication
of viruses, which is directly related to the severity of the disease and mortality. Finally, coronaviruses
can cause elevated levels of circulating inflammation prior to cytokines and chemokines by the host's

uncontrolled immune responses - "Cytokine Storm" [1].

Coronavirus 2 (SARS-CoV-2) is characterized by severe respiratory syndrome caused by a significant
effective immune response of the host organism and a devastating effect on immune dysregulation.
The term "cytokine release syndrome" was coined. Cytokine Storm and Cytokine Release Syndrome
are life-threatening systemic inflammatory syndromes involving elevated levels of cytokines and
hyperactivity of immune cells, which can be caused by a variety of treatments, pathogens, tumors,

autoimmune and monogenic conditions.

The cytokine storm was formerly called the flu-like syndrome that develops after systemic infections
such as sepsis, as well as after immunotherapy that forces alveolar macrophages to produce excessive
amounts of cytokines, resulting in a cytokine storm. It is thought that the increased immune

response led to increased lethality during the 1918-1919 pandemic.

One of the earliest targeted methods of treating cytokine storms is the use of a monoclonal antibody
against interleukin-6 tocilizumab receptors developed in the 1990s to treat idiopathic multicenter
castleman disease. Many other disorders (sepsis, primary and secondary hemophagocytic
lymphohistocytosis, autoimmune disorders, and Covid-19) have been reported, which are the cause

of cytokine storm and whose treatment requires the use of immune therapy [24].
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goghmérgoal 3600@'380(4)36000, 3o Jmbal b30300303360 Jodoyéo 33@00@m6860b,
Bod)m 306350[) f")ooo3q>ooo;

o 30033@3335@0[) bobd)gaob 3(*)3300636@350[5 600{]@)036)360;

o @gogmeoégbob boano@{]bom mo’oaosmgbbo ©o dbm30@863b anm bbgn@gbob
608(‘03@360 ©d 6060@836360;

o 336360@0 oansoogéob bobd)gaob aoodd)ogégbo 060083601) 36383600(300[5 36(085][)30.
5od00bol o Lbgo bgébgdmosbms 0dnbyéo Lobhgds 960l mégobmgoals o 3iéggoal
3™33cmgdLo, Em3gemboy dg1demod gobobmezngemmb 0dybmemmgoy&o a3rbdzogda. y30&3gemgl
9003@0[)0, 0336360 3ob3bo bmo’oeogw@gbo @gosmBQOSBob 3030/0. 0336360 bob@gaob n&éa@gbob
199hgLmdol Bo68mdmds brogds Lolbemddoe Jumgomgado. dmBéonemgodo, 3 yiergogoel
UBSOSbo boBoemals 8°63°°°°"4’82’° 068860 d3@nb 030630. dbmemmco T—@o&gmeo@gbo
©003g69b(3060090006  ®0dqbdo (33960 30bs  §06335cmdo).  dmdBoggginmme  PYGgEgde
Lobemgdoob modogmon® ™mégobmgodo o ™mEgobaddal aoégamb LoBEgE oMb, 3960706
obemmb b cnmEBmgob godligodo.

0336360 bob(lmao 06038d300b806 bbgn@b 603@86038 @msggg oBo3b, 03oLonob @0330[)
L3g300309EMdS MMy ™Mby’ 80@3@«)6[). 9L embggdos:
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o 306)38@0 Qamsg - 08030 336)0 606)036)360, 6)003@0603 ba@b ‘33@006 0603351300[)
393m38mE393900ls (Bod@géogbob o 3063b380b) méaoﬁogaao dgmbggol. oy  3vmmggbo
3°Q°@°b°3b o3 606)036)36[}, 35d0b 80[}83 Sgamd'agq)gbob 805«)6308@36[5 338@330 @msg;

0 330063 Embg  mobooymemommo 0336360 Lobhgdoo. ol ggbgogde yggemo 338606330 o
Bbm33@30. 0d 338005333030, émoq)gboe 3omm836360 80@0@050336 mosq)ogmq)oq) 033536
Sadososasbboe, 536533@0063530 Bogémsgbo @QB3ob 388@380 @msa;

0 dgLodg combg dgdgbocmo 0336360 Lobhgdos. 0836360 Lobhgdol gl BoBoemo eogelo
égodenob oo3tho0ol obogbl OG%SdBOUé’ 36)0033[)30, b Bomwmaonéo doboemols ©dm(3bmdals
80[}0383«)63[}35@0@. obgmo 8&333«)63[)863@0 Bobnbo 336065*36363@00 3000006860[)
3obocgnégool 39309303 033600@«)80360 dgblogégoals %méaom. gL Lodyoemgosl odemggl
dgdgbocmo 0dybothygtel 394ob0d3gal 303600 LB&ooge oo d@ogﬁm 630606860 dmobroobmb 0gogq
3ommggbol ymggemo dgdcgmdo godmPbgbolob.

03966  Imgdgogogddo  360dgbgemmgob  Gmeml oL gl  3m33emgdgbhol  Lobgds. ol
Bo63moc0g9bL domdaBon 30U 390b, EmBgemos yhgaL Pber Bo68m3mdal i6gogdal 3933606l
3™33emgdgbo dmozoglh 20-8g 3gdy Lbgocoolbgs (30emol. ob 060l cobrosymemmammo 0dybyéo
Bobnbob doé:ooooqm 333006‘3@0 3003300636@0. 3(’083@383600[} bobogao 6336 bobgmbob 8003600,
300 dmErol 3Er0g0em Ybgébgdemmbsys.

oeod00bgddo, gb 399oboddo  ofhenércegoe dozbmdyemo PEBgEgoel Bgrodeémdg  v&lgonemm
bobdo6rbyemgddg ob 93 do36rmdgddyg odogégdnem vbholbgyemgddy 3m33emgdgbhol 30emgoel
dogermngdeom (3gmérg dgdmbggge sLobogh YEMegeHrm 393306l cobrosymemommo o dgdgbocmo
03'360(53@860[) 33{10603336[} dméols). U;Sé)gqmb 888560683 308086363@0 30083@3335@0@06
3o3mbyemo  Logboemo 0B393L LB6oog Ggog3090L, Gmdemgdoy dodobonmos 3 3iegool
3oboognegoodg.  vdggoto  Ggogogool  LoBdotrg  gobdotmdgdymmoes  3m33emgdgbhol
dmemg31emgdol 00b303coggememo 3mbgmemodnéo godmmoggdem, Gmdmmgde mogobmogoc
36mhgodgdl (3oememodgdol 3emoliol 3Bmbgmemodyé 03g639bhgdl) Boédmocggbgb. 3ol
338Q’38’ 603 30033@8336@01) 30@360 3038600@86006 3036)mm6606033b, 80033360 domo
36)00(5300@03360 amdaaqagbo, 603, ooo3ob 856)03, ood@oaégbb 3m33@0835@0b bob@aaob bb3o
36m®80835b ©o o.d. oaézoaoq), Bo69modmdo 30[) 30@360 6)30{1300, 6)0033@03 od@ogéabb boB'sob
Logboeml otmgowo oEgdomo 1313033060l Lodnsemgdeom. 300390l Igrggoce Botr8maddbgdo
393hogde, Gm3cmgdoy  0Booggb  0dxbyéd  NIGgEgol,  odmogfgogh  Lobbemdobmgmo
Jmbgomdcl o obgbgb 1IgEgdol  3gwodefal  m3Lmbodoasl  (0bholbgnemgdol o
30339396l a3oghmEal sebm&dzaol), Bo(3 gogdhone o 3ocme dmbadgbos gobognegdemsce.
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806)@0 o300, 336){]@01) 83@‘)306’83 3m33@3335®0b oSOd(i_)mé)gbob oébgbmbo, Bod)oo3q)o?>83@o
33366060[} ©odemol 33@3&)@ 06383b dobs 8060@&36)360[}.

08{]636 bob038030 8503368@«)305 600@[5 obénwgbgs Lobbemols 0300680050 3@3336@360.

@803(‘0800860 606)3000@83636 dOéJOO’)OQ US&)OQUE’[), 6)0’)80’)6)8 0’)06@080’)@0@

(géobymmmzothgdo o 8o360maoggde), obg dgdgbocm  (306ggem  G0gdo, madogmizahgde)
0d96oghghdo. 930Lm0bogg, Fomo 8mgdgrgdgde d3oém 393306300 §6r02356900096.

50036)0@360 30@36)360 00 @08%(’08008600, 6)(\08@36[}03 8°°P’6°° Bo@m@mdbonémbo
LodLogbyto o goeLgdyme NIGEYdLOEID. E®gobomgol o3 NIGgEgdlL  goboboemoggb,
Gmgmby  modgxgmiohgdol omm3g  339aL. olobo  03mEdatgdosh  mmodaymdcmobhgoel
©003g69b(306980L dgega0 dgemol hgobdo. domo googdbs Jommgegos brogds Lbgoolbgo
Juemgoemgddo o ™EZobmgdde (cmodognéo 3396dgd0, gemgbms, mgadmo, boBemoggde, madnboa,
Lodgoemmlbem o Lbgo), Locoog obobo gowogzggest Lbgocslbgs 306)006@0[) 60@360@36
30@36)360@. 60@360@36 30@30’036[} dom oba ‘3600@3636, 090l 808(0, &m3 obobo T—anaosmeod)—
30emg6gd0ligob  goblbgoggdom, 3Boe 96006 833emgmmmdalorgol ysbem H3gel dgLBogemals
396939, onYm3bgdmmoce. bohyGomnéo 30emgigdol dmddgogdol 894ob0B3o ogogge, Goy T-
30@36)3?}0[}: oo6m33 30@36)0 ooo3ob ooo330 o(i)oégbb 3(4:090 2 03039 86063@36[5, 6008@86308
3000003[)3?)3@00 d)mdbo 336)0 60300086360. NK—U363Q)0 830@6(\0@ 9 3m6®od©350 b08b53863@m
15690L oo d993390L Iobdo hedlogne bogmogergdsl, Gmdgemo dob 3emogl. boyéommyéo
30eg&g00 30 53 3bodoligob codgmemos.

330/03@86[), 60’)8@3503 8060[}050863636 moGQostoQ) 083630/0 BQbUbb, 3003*3003686006
gogmpohgde  (8o360ma3og900, bgohtmagoemgdo o  gbGotymo  IGgEgdn), 3mbogho
156290990, 8983mazoemgdo, gmBobmeogaemgdo o 81bgdé0g0 Joemgigde. gb IGgEgd0 Sdma3bmdgb
> 9b50gYegdgb ysbm  boboemo3gdl  ogogmzadmBal  gBoc  (Bcoborgds o MIGgdoced
dmbgemgde). goed ©dobo, mobrooymemomo 0dbohghel gobdsbmezngemgdgmmo NIGggd0
3603363@«)3060 330303@3800 336350@0 03350(536()[) 33d06038350b aaod@onégbob 36)(\033[}30.

COVID-19

éoansoag 63@00, ézoB do@nos odOUoQ)Uézo aob@o 30000068636)0 3063b860b 8600—86)000

Lobgmds - 3mEmbogotnligoe. dom Boboomdrogg d6dmems Lozdome oo ©wmdmBbs. ©3

306)3[58630 3308‘33038b 36)030@0 b(béo(bgaoo 80[}30668@0 05603063b3@0 0835060@0[} ooo3oq>05

oboBoQ‘;Sb@oQ. 303b3@030@ 0dobo, GmI3 3006)00603063[)060 3808606060030 oqmoéal')u@oo,

é)mamée qu)éaboq; 3063@8663@0 300000686860, obobo 606050@&600@636, émamée 8bnbndo

0b39g30960 ©39b¢hgd0, GMImmgoo3 9ddoobgddo 0Bg939b Blydyd LgBmby& goioggosl oo
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6)3[}306)0@«)6)3@ Qoo3oq>8?>8?>l5. 003330, 30000500836)0 Bo6>3m3mdal 300(60050306)‘3[)0[)
Bmgoghmnds IHoddo, Gmgmbopos 363039 EgldetohmEne Lob®Hm3msb sbmzeégdyemo
30060060306)3[)0 (SARS-CoV), obemm  o@mdmbogemgmols 68b30600m63@0 Lob&™3als
JmGmbogoénlo (MERS-CoV) o sboemds 3mémbogoéylds (SARS-CoV-2), godmobgoql
3960meymmo 0390 gdgdn, GmBmgdoy 9309009896 ©F00bgdL o 93390006 SEs80obals
30636)003@0060[) dobo (SARS-CoV) 306)33@0 >q3gmdgoocoob 2003 6gemb. gL 30’)(4:00603063[)860
0639396 3oL30bdmmol Mog330 3ErmgEdol Iz Mobrosymemommo dbdhogotnLymmo

3oliygbgdol 39300, BMBemgdlo Nbrs gogbogyégdosm goémlgdo. 3gwgasm 30 bogdo
306Lgdob Bo63ohgdnemo gos(398s o dO3(HO30d 9Eo3056-35L30bdgemBq [2].

3™Embogacnlnmo oogo0ge-2019 (Coronavirus disease-2019 - COVID-19) o650l yomégboco
30@03@360 bgéom%g@o 63b306o®m63@0 @0030@360, é:mag@boe 06333b SARS-CoV-2 coo
6)0033@03 30633@0@ 303003@06@0 50630030, do@od 3330630, 2019 qub Q)3333?>3630. SARS-
CoV-2 LB&sagoce 3036 39emeed dogemb bmagemomao o $96c0o330L Bbmagemom mégobodo3nsd
2020 Bemob 11 Boéhlb godmosbod 30bogdos SARS-CoV-2-3g [3]. COVID-19 3bogdosd
3339060 393390 903006980l (3bergérgdol Bglo, oo BgBmems 8mobeonbs Lodgwaznbm
dm8Lobyrgdol o6Lgdyem Lobhgdodg oo gobo 3BeGoBoG0 Lmgosemydo o g3mbm3ozya
6306000. 36)030@0 3(0600603063[)0[) oo’obgbmbo Qoanégbzio, 3o dmeolb  SARS-omob
©939330693qcm  CoV-9330 o 3m6mbogoémlgdol L3meonmo 30933900  9e80060ls
Lobgmdtng d060968g, odmmggo Lodyomgosl gogoconwmmm, Gmd dgbodemms 393cog™ddo(;
3oobq>8b %mmeSnéo 8°Q°3883?’°b 338005333360. 030(1)003, boéoémo bob6(4>o03mq> amodabsmb
80800[)030@0 COVID-19 305@8&)0[) 3005(5600@0[), 0b333 6)0080063 3(‘0@853036)0 3[)803[)0
30begdogdole  dmdogocemda,  gobloymergdec  gobmlnmoe  303639emgoal  369396(300L0 oo
306mboon  308mBggymmo  oog9gdgoal  Lod J@bommem. 3G mbogaéylol  3oL30bdgemorch
16x0960ddgegoel 399obaddgoal gozbmdngégds 1dbodgbgemmgobgbos ga3gdhne gogi30bgdabs
0 mgéodayemo bodnommgdgdel dgdndoggdoborgol [2].

3™Gmbogocnlgdo 93170360l 3EHMbOgecbgdol mYobol mEMm 3MEMbogatbgdel dagmyobl.
MM 3Embg060bg00L dggmyobol goémlgde 3gadmmgds ooyml mmb ggotgmdoce: dsemogo-
3Embogocnlo, dgho-3mGmbogotmlo, godo-3membagonlo o gmo-gmembogotybo [3].
Bsmboqmo, éHmd o3 3063[}{]&5 Il SMOgO- OO 6300—30060060306)3[)350[) 330@0 36080@06
mmbo (HCoV-229E, HCoV-0C43, HCoV-NL63, HCoV-HKU1) 0@030063630 06333b 33@0
Lobybordo gBg00L Blnong Led3hmdgol, Emdmmgooy Bggnemgdéog swoobgdymmos Gmgmeyy
LgBmby&o 3530930 [3]. 980L Ldotobdetme, EObIERGEs Ldds I¢o3ds (SARS-CoV, MERS-CoV
> SARS-CoV-2), 6003@8603 60@033330 800006093360 60@0383003, 3806@860 80300033000[) 86038
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6)3[}306)0@«)63@0 boBB@mSSBo 360 30@36)0 30000083583000, 3o dm&ol 36038 @08030033500000
o 3638@0 36939mbooo, 60’)33@03 ao3mbggyemos  3ob3obdemols 06360663@0

(397390306 mgonmo) sbhogotnlnmoe Ggogsegdoo [4].

3EmbogacnLgdo 668-306L0sbo gotnLgdes, HmBmmgdloy gooBbosm ygzqmodg waco goéylymo
éb63. 30’)6)0’)503063[}000 q)oosogoeoégbobco05033, 3063[}0[} boboBme@m (30300 069350 306)‘3[}0[}
93emobgdnéo 36mhgobols (virus spike protein - S) 8930330693000 Lododbg Y§Eg0l Bgo3060l
69139300 gd006, 603 06393L 3061beb JgEEydols LodaBbg NG g6 [5]. y§Ergdaces gobyma
boboBme@m 3o 3@0[5 8&6803@006030, 300600603063[)0[) 836008360 663 o6 003014)350
bn3emgmzogboconéo (N) (30emom, o3 06393L ™o Bobozombo oo BoGBmlL hEoblemoosl.
HEobbemotgdnmo  moo BoBmgdo (open reading frames - ORFs) o6068mgdgb ™6 oco
300@0360)@306[}, ppla-b o pplab-L, 60’)3@3603 338@8033 03@36o 306)3[}3@0 3600030386000,
Gm3emgdo 3090 96006 5GLHGY3onoe 3G mEHgeb 3-000 (Nsp3) - 3035060l Bbgoglo
36mhgoBooc o Nsp5-0o (3C-b 8lgoglo 36migodol) g39bgdem, Boms B563mddbob a3nbdizonte
5620 30bLh g 30700 3Bmhgobgdo (Nspl-Nspl6) [6]. Nsp2-Nspl6-oo Bo63mddbocmo gotnbyemo
6930 303300L0 O HE0bL 303300 30083emgdle (RTC) coodstgdoos bgemlb nBymdl goembyemo
396m360 6:68-0b ©g93cm0 303000 o Ldgbm3nEo MRNA-L h&obl 36033000, 3 30emgdl Iméal,
Nsp3, Nsp4 oo Nspb 8mboBoemgmogh m&dogo 393860bemo 3980 3emgdol (double-membrane
vesicle - DMV) 606)300536030, 3063bob méaosgwgbob Y2 bbBQ 633@030300[}0006 36000@,
396dme, ogégbocm 393360690006 (convoluted membranes - CMs) o J3ofg oo mE3og
d93360693mob  (DMS)  gbomo, GHmImgdey 1B3GMbggemymaygb  odi3eg  do3rmgotrgdml
30671bnemo 39bm3n&o 663-0b oo Lydg9bmBoneo mEbd-ob ©rg3cmo3o300L [7]. Nsp7 oo Nsp8 oéols
663 — 39 M 3000900 €63 3mn0dgerodol (RARp) méo jmazedhméo, Gmdmmgdoy 9600b
Nsp12-do [8] oo Nspl3-Nspl6-do o6bgone 663-8moaozofgdyen 5gédgbhgdmob gémsco,
obobo bgemb 1Bymdgb gotnlnmo 63—l Lobmgll o dmeoagnzopesl [9]. sebobodbsgos, &md
Nspl4— 3o o6bgonmo 3' -5 ' gadmby3emgods sbenmgob 663-0b dgdmbagdel a3ybgizool £63-o0b
LoborgBol ool [10]. goéoglygem Lobogmpbemm (30380 663-0b o303 39496083l §dbosb Nsp10
(3xz0dthmé0), Nsp13 (RNA 5' h&ogzmbogododol oghegmes), Nspl4 (N7-dgooenhéobboggésedsl
5g(hogmds) o Nspl6 (2'-O-dgmonh&obloggéodols oddhogmas). o3 (3o docme 39dobodde $96 300093
aoboé 339300 [11,12,13].

oPymgbgdgame  JitgEyare  GHgogges  oomaghgiol  dgg@edy  goceBBygghos  Pitgeb
3mdgmbhodolb  dgloboébnbgdemo o Fmgbommo  ™mégoboddol  goetBhgboc. 8oL3obdemals
30[}3[)360 Booé:oo382>o.>6 ﬁosobobm3060 boBom 30)@06863@0 336{]@3@0 63383@)006)86003,

Gm3emgdo (36mdoemod Bmgmey "603ndol 9dm3bmdal Eg393hmEgde” (pattern recognition
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receptors - PRRs), 6m8emgdo(3 93mo(3bmdgb "séo-00g0b" oo "i3bm" dmemgznemgdel bdgzocge 3né
60373q8L, GmBemgdlsy gbmegds "300mggbmob o 3o3d0tgdyemo dmmmgiyemyo bodndgde”
(pathogen-associated molecular patterns - PAMPs) oo "boogéanbgloroh coo393306987cmo
I neno bodydgde” (danger-associated molecular patterns - DAMPs). dydyd6mgérgedo, PRR~-
900l 8005@036860 PAMP- gdol 56 DAMP—- gdols googhonégoem Bogémggds mobrsymemomo
03363(4)0 3olybgde oo gdbol dErogocm IFN-L oo ©bogdol Bobotrg (30 30690L. dememm
oooS@gU@gbob 806803@«)6030 8036@686 bb3oq>obb3o PRR—SBO, 600800(4:0300 Toll-obs 8b803bo
69139306 gd0 (Toll-like receptors - TLRs), by 3cmgmhoco-c008s 30330693gemo memogmdgéredozool
dbgogLo cemdgbgdol (nucleotide-binding oligomerization domain - NOD) é&g;393h 900 (NLR), C-
Ho30b cmggdhobol (CLR), AIM2-0b bgoglo &g(393¢hmegd0 (ALR), 30 3ewn60 GMP-AMP Loborgdols
(cGAS) o 6ghobmoayogom godmbggyemo 396 I-ob (RIG-I) 3Lgoglo ég393¢hmégde (RLRS)
[14,15,16,17,18]. >3 63833600636[) dméolb, TLR o> RLR ool méo doéooooqm 6338360060,
Gm3emgdogy 3obybolidggogemo o60ob RNA g061bol 0boggd30ol 93m3bmdsdg oo 0bigéagérmbals
obhogomlnemo 36mg&medqdol godgqdodq [1].

3oL30bdemol mobrooymemammo 081bnéo Lobhgdol Bogés goémlgdol s8m3bmdao LBGoogoE 0Bygdo
0bhgera396mbals Bo68mgdo, Go(3 063936 sLMmdeo 087by&o dBoh0b gemmdnmobol (immune serum
globulin-ob - ISG) ggu36rgLool (go8mbohgol) oo 398cgm8 sbdogoeLbye 3olnbgol. 393cog™ddoa,
Bo&dmgdnmoe  abhgbggémbgdo o 3ohm30bgdo  mmEoabsoesl 1Bg396  oBmyem o
Eo0omoblgdnem  ségyem  0d1bne  3olybgol, o3 dgdgmd  IBmgmzagdsl 39093l
3ob306d@ob 033636 30[}3[)86[), 0/0003@3603 @03003600‘: 0333336 30[)3066@0[) 06@o3oénbn@
00303300 3maE0dqoL, gotmlyemo 0boggdizeol sgomgddg Godmegbodg dodol o3nbyéo
13569000l 8mBocogoon [19].

owbodbymos, Gmd  0bhgbggermb-0broyeégdyemo  HEobLagdeemobyemo  (IFITM) ;30emgdo
0™ 39396 3061Lgoal ool 3g6Eydol 3ol 3933606930k [20] b crErgnboggb goyLol
dgdogoemo boBoms 3930 Yiégcedacos hEobldmenL [21,22].

ool 3860

3Embogocnlnmo 3obegdes doendg 360d3bgemmgabos. 93 3mEmbogo@mLgdl gookbos 33oq0m
8oboboom36@360, éma@gboe o 303306863@00 dom 306)3@860«;60[)0)06 ©o
3003z gbyemdolomob. 196 gbmo Lodogg YoGLoe ommggbydo  3mEmbogotbo el
Bembmdnto o Boédmdmdnemos odyégdolgob ob bgemozqdelgeb [23]. déngoce, hggbo
0336360 bob(lmao N ,,63@366830@00“ o o6 ool 300380@5163@0 ,,oéomegb bobobo“
mgnBoG@oonao. 330‘)68, 60060‘;63 5336 6063ob0@3m, 3006)00603063[)32)[) 800?)600 86030@0
d9gob0d30, G>ndemgda(3 dodotayemos bbgoolbgs mobrooymemom 0dybyé 3oLnbdy, Goms mogo
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0060mb  doldobdemals 0560306)~3b3@ oo-.>3q>ol33ol) 36)0086033&). oéoqat‘)mn@o o
oéoagboboaobo 0006@0300@0@0 oSnGo@gOob 600{100363803 3306@360 8030005300’)[) 3oé>nb82>ob
3936030mgdo, o3 3060306 303306300 9300900l LEddodgbo o Lo 33EMEbmdsLEE. o
qu)ml), 300(4)0060306‘3[)3630 3306@360 8030006300’)[) Boé 3‘3@06)350@0 oGoogbob 60606)8
Bo¢h 306360[)0 Qo dgam 306360[& q)oosob 300300360 30[)3066@0[) N} 30060600@00 0336360
3oligbgdom g.6. ,30hm 306160 Jocodbemoo [1].

30060060306)3[) 2-b (SARS-CoV-2) sbobosmgdl ddodq 6)0[)3060@0’)63@0 Lob& ™o, 60’)33@03
6080’)6333@00 30[)30668@0 méaoSo%Qob 8603363@0)3060 Sqmddmém 0335360 BObUbooo o
03363(4)0 @obégan@beonb @030666)033@0 8°3Ud0°°°' soéamodaso @36)3060 "Bod)oo 30682>ob
3o3mmogobyaemgoal Loboe ™30, Boh™ 3ebyeo Joéodboemo o 3o 3obgdal
8030)0)030[)‘303@360[} bos@émao boBme@obom3ob Lodndo bob@ganéo 0600360000 bos@émagboo,
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Abstract

The presented research showed, that the US has the best experience in an evaluating and protecting
competition, but there is one essential imperfection in the understanding of perfect competition
since the time of the classics of economic theory. This is important to have many competitors, but
not very or infinitely many, as traditional "classic" specialists and even some official structures and
persons think about fineness of really genius competition.

After pandemic and many conflicts period in modern global development, if we again don't correct
this understanding, we can finally damage democracy with science-intensive businesses and help to
different dictatorial monopolies.

If in the early years of my research, I considered the main obstacle to effective competition -
unscrupulous big business, but now I think that an equally serious problem is the artificial
fragmentation of honest and talented big producers.

Only with a reasonably protected competitive environment, by our observation of science-intensive
areas of Healthcare Economy and Machine-building Industry, it is possible to organize a reasonable
combination of state regulation factors and free market self-regulation.

The factors of regulation and self-regulation should be in non-monopoly equilibrium, like electrons
and protons in an atom. Otherwise, as we know from history, we get different dictatorships or great
depressions of surplus.

Keywords: Perfect competition, state regulation, free market self-regulation.

Introduction:

As a scientist-economist, I always feel responsibility to fight for improving of living standard and
possible elimination of poverty. We think, that this is possible only with a maximally minimal unfair

competition in the world.

For a determination of the most exact understanding about competition, on a base of economic-
mathematical analysis, I used [6; 8; 9] even physics and define the natural force of competition
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according to the well-known law of physics by the strength of electric current (I=V/R), makes
possible to determine the force of competition and the optimal level of really so needful competition.
Logically, after growth of market competitors number, the force of competition grows, but very
large competition participants number, in my opinion, will cause only "short circuit" and
"overheating" of economic structures and, as a result, a hyperinflation excess and a great crisis shock.
We noticed, that world economy does not need the competition of only infinitely large number of
small business subjects (so called "ants" of economy) and wants a natural competition of really
diligent competitors, where all market participants (not only medium and smallest, but also large
and biggest) of the competition do own effective businesses.

The intersection of feedback curve of size of the biggest supplier and force of competition with a
timetable for linking level of productivity and size of company, can obtain rational level for

competition power by each concrete case [7: 103].

Material and Methods: After the very interesting and, in my opinion, accurate in the dates
interpretation of the historical materials and process of a development in economic methods and
relations, R. Fogel thought, that the accumulation of retro and present biomedical studies on the
trends in longevity, combined with research of animal populations are leading many evolutionary
biologists to place increasing attention to good human aging process [2: 9]. By a good influence of
this multi-factorial research of human life, I conducted also a logical analysis of neuroeconomic

character, which shows us, that a human not so often behaves as better for all.

The investigated simple everyday cases of businessman decisions in critical situations illustrated
more instinctive and less expediency reactions, when businessman even goes to aggravate
competition, when could do more comfortably. For example, if persons buy tickets to movies and
make choices between full and empty halls, the instinct of desire to be more popular make them go
to the full situation. The result is over-tensive competition and problems with air pollution of the
full movie-palace. This is fact that in such cases the protection of a reasonable competition is very

needful for wise regulation of future healthy processes of the world economy.

Observations on American business showed us too, that even an economically very strong country
like America, without a wise international antitrust structure in new conditions of a world economy
with only own internet abilities, will not be able to neutralize international dishonest implicit
monopolies.

The unfair competition is the main motivator for long wars, poverty and terrorism [11], which
demands urgent essential reforms, especially in small developing countries and practice has

confirmed that big businessmen able to be wise careful democratic reformers as well.
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Results

To main results I must mention, that as an economist, I consider myself like a debtor for developing
of conceptually sound opinion on overcoming the very high 80% poverty level in the increasingly
rich global economy, morally justified effective form of enriching a human and, logically, the just
foundation of a competition.

The role of the United States in the reduction of world poverty is truly invaluable and many of my
works are devoted to this.

My country - Georgia, after the collapse of the Soviet Union, by long wars, was in the most backward
place in the world by GDP per capita and in conditions of the poorest statistical base, often only
international society and professional intuition saved our research and all us.

The main reason for the failure at the start of an economic independence was an erroneous knowing
about a competition and role of economic policy, whereas the different models with some
combination of a competition and regulation gave the best stable results in as big countries as the
US, Germany, China and so on [7: 3, 59, 91, 101].

The first results of my similar combined-network regulation are particularly noticeable in the started
as tax warming by new American reform and even state subsidies and orders for the high-tech
clusters of this really great democratic country (like Silicon Valley), on the social market of the
economically developed EU countries (Germany, Sweden, Benelux countries), in free regional zones
(China), with effective implementation of planned market mechanisms (Japan), in the healthcare of
Great Britain, etc. We think clearly, that God and invisible hand of competition by genius Smith
exist, but we are confident as well, that God doesn’t require from persons to live with hands down -
optimal regulation is urgently needful.

Since 30s of Great Depression (20th century) and postwar Germany reforms [10], debates between
the neoclassical supporters of Adam Smith's competition ("Invisible Hand") and the supporters of
Keynesian regulation [5] have become sharper until our time too. Some of them disclaimed Adam
Smith's theory in generally and new neoclassical models came like diplomatically binding.

With the sincere respect to Adam Smith and David Ricardo, I must remark, that they genially see
the power of the "Invisible Hand" of Competition, but in assessing of a created value by it, more
emphasis is placed on the quantity of labor, but not on quality with demand for the needed maximal
productivity. As we know, Smith writes about real and nominal price of commodities, that, for
example, equal quantities of labor can be purchased for equal quantities of corn in different times
[13] and Ricardo labor theory of value determines, that value of commodity or quantity of any other
commodity for which this will exchange, depends on relative quantity of labor which is needful for
its production and not like greater or less compensations which are paid for different labors [12].

73



Instead of focusing on quantity, we think, equal importance should be given to quantity and quality
criteria and, as in the atom, to regulatory and self-regulatory factors. The "price scissors", which we
offered, at this period of economic development, we think, will activate certain regulatory

mechanisms and also allow entrepreneurs to reduce prices.

For example, if the minimum possible price of a multivitamin complex after pandemic and military
operations is $5 and for this complex can be paid a maximum of $15 on average from a human,
according to my calculations, it is possible to build the presented supply and demand functions,
where a competitive equilibrium is formed by $10 price for a multivitamin (-25+5P=75-5P;
accordingly, P=10). But if due to increased sickness rate the need for multivitamins is 30 units (which
corresponds to the $ 9 price level), instead of the equilibrium 25 units, the state should use "prices
scissors" mechanism and give subsidies to the entrepreneur at $ 2 per for unit:
-25+5 (9 +S) =30 and hence S = 2.
P (price)

"Prices scissors" marketing example by calculations of

competitive price and required state subsidy in post-

pandemic and after war periods for multivitamin
industry: Qs =-25+5P; Qd=75-5P

20
15
10
5
0

0 5 10 15 20 25 30 35 40
—e—P1 —e—P2
Q (quantity)
Conclusion

I am confident, that the especially respected reader remembers, that I published a lot of monographs
and different publications about a competition [6; 7] and in this new research I presented more
concrete recommendations on rational competition and regulation. Without my “optimal number”
instead famous “large number”, we can divide the effective honest local businesses and create the
best conditions for external hidden monopolies.

I think, that my 1019 works have shown [8], that my goal isn’t a criticism of Smith - I think He was
a genius for his era, but, naturally, with human errors. My strategical goal is again and again to

74



perfect the established understanding from times of Smith until Bork [1] and Herfindahl-Hirschman
(HHI) [4] visions, that the very large number of generator competitors (buyers or sellers as well) first
of all determines the fineness of competition. As we know, HHI takes into account sizes of firms and
logically quantity in markets and reaches maximum of 10 000 points when a single firm controls all

market [4].

The definition of market competitiveness only according with Herfindahl-Hirschman's
methodology, can create a false impression, that the market is doing well. And false impressions
about the markets can lead to false ideas about the most important demographic and political-
defensive abilities of all country.

For elimination of threats from artificial "race" (for a large number of competitors) of some
~antimonopoly authorities” to new progressive small, middle and big businesses with innovation
technologies, we recommend 5 main principles for estimates of market competitiveness:

1) economic effectiveness; 2) honesty of businesses; 3) level of the biggest supplier; 4) standard of
unrealized (mostly substandard) production and services; 5) optimal number of competitors. Only
different estimations with integral indexes will have now so needful for global economy results.
Sincere gratitude to science-minded democratic America that recently ended the above-mentioned
longest war in the history of this great country [11], but it’s too bad that after the pandemic, when
people want more rest, recuperation and normal prices for living, a very dangerous war began in
Europe.

In addition, after a severe pandemic crisis in the global economy, for example, bankrupt farmers are
trying to get rich quick by raising prices. As a result, their products are not sold for a long time and
spoiled. To this end, the poor and hunger are growing. I think, that the state in such extreme
conditions should use my "prices scissors" mechanism with operative and competently substantiated
subsidies to the starving population and entrepreneurs.

We must learn to think economically and cannot wait before times, when the market to do

everything for us.

References

1. Bork, Robert H. 1993. The Antitrust Paradox (second edition). New York: Free Press, also about
it https://en.wikipedia.org/wiki/Perfect_competition

2. Fogel, Robert, W. 1999. "Catching Up with the Economy." American Economic Review, 89 (1):
1-21, https://pubs.aeaweb.org/doi/pdfplus/10.1257/aer.89.1.1

75


https://en.wikipedia.org/wiki/Perfect_competition
https://pubs.aeaweb.org/doi/pdfplus/10.1257/aer.89.1.1

3. Herszenhorn, David M. 2013. Georgia Elects New President, but Real Power Will Rest with Next
Premier. New York Times, https://www.nytimes.com/2013/10/28/world/europe/georgia-elects-
new-president-but-real-power-will-rest-with-next-premier.html?hp&_r=0

4. Herfindahl-Hirschman Index. Updated July 29, 2015. https://www.justice.gov/atr/herfindahl-
hirschman-index

5. Keynes, J. M. 1936. The General Theory of Employment, Interest and Money.
Palgrave Macmillan.

6. Lordkipanidze, Revaz. 2017. The Force of International Competition (For the Fundamentals of
Business and Law). Nationally Parliamentary Library of Georgia. In English.
http://dspace.nplg.gov.ge/bitstream/1234/193397/1/TheForceOfInternational Competition.pdf

7. Lordkipanidze, Revaz. 2018. Competition theory’s "sensational" implicit defects and urgent
regulations. Nationally Parliamentary Library of Georgia. In Georgian.
http://dspace.nplg.gov.ge/handle/1234/247873

8. Lordkipanidze, Revaz. 2022. “General Issues for Economic Development and Theory of
Competition in New Electronic World”. - With invitation by Lambert Academic Publishing: 2022:
75, ISBN: 978-620-4-95546-9. DOI: 10.13140/RG.2.2.14232.88323

9. Lordkipanidze, Revaz. 2022. Urgent recommendations for economic independence and raising
living standards based on generalization of 1000 works. DOIL: 10.13140/RG.2.2.16826.47048
https://dspace.nplg.gov.ge/handle/1234/378598

10. Mierzejewski, Alfred C. 2004, About Ludwig Erhard, Essays in Economic and Business
History, 22: 17-27, ISSN 0896-226X

http://www.ebhsoc.org/journal/index.php/journal/article/view/70/66
11. Remarks by President Biden on the End of the War in Afghanistan.

https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/08/31/remarks-by-president-

biden-on-the-end-of-the-war-in-afghanistan/

12. Ricardo, David. 1817. On the Principles of Political Economy and Taxation. Complete, fully
searchable text at the Library of Economics and Liberty.
http://www.econlib.org/library/Ricardo/ricP.html

13. Smith, Adam. 1776. An inquiry into the nature and causes of the wealth of nations. Complete,
fully searchable text at the Library of Economics and Liberty.
http://www.econlib.org/library/Smith/smWN.html

76


https://en.wikipedia.org/wiki/New_York_Times
https://www.justice.gov/atr/herfindahl-hirschman-index
https://www.justice.gov/atr/herfindahl-hirschman-index
https://en.wikipedia.org/wiki/John_Maynard_Keynes
https://en.wikipedia.org/wiki/The_General_Theory_of_Employment,_Interest_and_Money
https://en.wikipedia.org/wiki/Palgrave_Macmillan
https://en.wikipedia.org/wiki/Palgrave_Macmillan
http://dspace.nplg.gov.ge/handle/1234/247873
https://en.wikipedia.org/wiki/International_Standard_Serial_Number
https://www.worldcat.org/issn/0896-226X
http://www.ebhsoc.org/journal/index.php/journal/article/view/70/66
http://www.econlib.org/library/Ricardo/ricP.html
http://www.econlib.org/library/Ricardo/ricP.html

14. Snower, Dennis ]., and Steven J. Bosworth. 2016. "Identity-Driven Cooperation versus

Competition." American Economic Review, 106 (5): 420-424.

amSosén@bQ ©dgyemo  3mb 33636@00[)0 ©° ,,bd)ooanéo doemoblom  g30mbmdn 3'360
6883@06860&50030[5

6)3308 Q)mécodoq;osods
bob603@m 360386bo@0©o 830’)38@0, ooBoQ)obo, 0114.

gemagmbye: revaz.lortkipanidze@geomedi.edu.ge

obb@éod@o: 50630}@8360@30 33@3303 053360, 6HmI 388600363@ 3@)0@)35[) od3b bon33m3bm
393m30000mgd0 36 3Egb300L 3gaz0Lgdals o ogel Logdgdn, 8og6r03, g30bmda &0 mgmEaals
3@0[)0 300[:850[) @600860@06 Qo(;sgbn@o, oo’obabmbb 36)000 oébgbomo oéobén@sm%owabo
LEEymagomo 306 3Egb;300b goggdoda. dgodemgds 360336gemmgabo aymb 9360 36396l
™39606gdo 3580689, Fogtrod 960 dommosk 96 NLOBEmgHmE 89360l, Bmgme3 cgodémdgb
OéoQOBoU@o , 3@0[}0 3360“ b3380o@0b6360 o Smaoaémo m%oeoo@néo b@énd@no’ogbo ©o
30636989303 30 69dgomoce LobBoymm8mdgdge 306376 gb(300L 0ggbmB8gedyg.

096039006m39 gemmdomne 3ob300006985d0, 306gdnals o 398635398nmo 3mbogemadhgdol
388@88, oy 3336 330003 NG 6030)30[)30)(4:850) Y} 80332’3'[’, bobmq;oomq) Qo30800636m
Q)saco 360603@ boq;nd:;@abbo o 88360363606330@ 60363[)38[), boBoéGmGaQ 30 Qod@o@ménw
dmbm3memogol 30516930 360d3bgcmmgob Lodlobyéb.

06)038(7)0@[)06@0[)086)0 8[)530@0 BO%GS[)O 808086@0, ObQ)O, 3030:16)006, 6)(")8 06)0603@86

bgézom%n@o 36006@8300 30@000[)060 ©o 6030360 3bb30@o 36o63m36@860b ba@m36360
obobggergdo.

606[503300686009 80360363600330@0 306Qoe3ob 83(‘060)8030[)0 ©o 806d060m838636@m60b
dgbodemgdemmdoms  3gLBogemol  Loogndggemdy, dgggedemoas Q03ob3350m, 6md  dbmmmmee
60060363@0@ o300 300633686@3@0 606830&5 30600686300 38bod@868@o bob{)@asn%m
6383@063860[)0 ©o mosobnoso@o 30360l m3om6833@06860b qu@mégbob 60’;60363@0
33d0botrgdo.

Saamaosboqrgq)o égan@oéaboba ©o m3om6883@06880b %od@mégbo, ?)3860 036 0m,
56203mbm3m0n® BmbolbmEmmdsdn 1bwd dmddgrgdwgl, obggy, Gmgmey 3@3566«;6360 ©o

77


mailto:revaz.lortkipanidze@geomedi.edu.ge

36)00@006830 od)maao. GoGooQana 388005383030, 6)008006)3 obd)mémoq)os 3080600, 30@8600
bb3oQobb3o Qod@b@négbbo Qo o QgSégbnob.

l)033bsdoo bo@ssgao: b@n@gmq;oqm 30’)633(4)36(300, bong)aGoogm 6)383@06360, ooo3ob~3030@o
30360l m3om6383@06360.

33[)030@0: 6)00800(4)(3 3836036—330050080[)@0, 80’)38@0030[) 386d6m5 BQbUbobaagbwmbob
3086dmemm (3bemgérgdol mbol 93omemgdobs o Lowoeedol dgbodemm sedmazbgéaliorgal. Bggb
3830d6mdm, Gm3, gl dgbodemgdgemos Bbmemme dogdbodoemyéoe dobodscmyto Nbodocomenm
306 3n6gb300l gemmdocmy® 3oermdgddo.

30631696300L goo8&gd0L Iglobgd Igbodmmmeo Lo 360hgéondol oboggboc, g3mbmBo 3nea-
3000330003360 oSoQJo?mb boognd33@83 [6; 8; 9], 03080303 30 8°8m3°3363 ©o, 30063‘3636300[)
doemob Logo&m m3hodoemy&o ombal gobbodmgéobomgol, 3930833539 930bmB8a 360 sboemmgo
03080300 (36md0emo gbol doemols 306mbol (I=V/R) dgbododaboce.

d\)@\), 808608 3(‘063'36)866000 dOQ)OOG QO@O 6)00’)@860’)60[’ 3880)5383080, 8880 086)0(7), 8030@860’)

33(*)60)303360 b@énd@néabob ,,8(’03@0 ?)oé:ooSOl)o“ o ,,80Qobnégbob“ 3033d0b, 33@38')@’
$0666063m360b 3033606%@0800&3 ©o 36080[)3@ dm3L.

5336 3836036800, &Hma 3[}0003@0(0 9 30’:60080 30[} NG bioé@gbo aboo@mQ Ubobénqmo@ 00
6)000@350060[} 3306)3 60363[)0[) bnbogdd)g?)ob (3.6. 33005003030[) ,,$005$33@850b“ 300533636800)
bgemmgbyo  gotgdm o  dghoe  9Bymdl  gmemdmeogeby  3mb3yégbhgool  dxbgoenge
30b3n6gb300, Locooy 30860l yggemo 8mboBoemgl (060 dbmemmee Lodyoemmbs oy yggemody

3306)3[), 06083@, doQ)%S 80[)3@06‘36)0 gc{md(bsbob 308‘)6632’["’3) od3b bognoooﬁm gqmd(booﬁo
3(’05 33636@3@0 Bogsgbo.

ndbbgoemglo  d0dBmegdemol  dmdols o 3mbgnergbzol  doemol  y3y3ém3mzonmmo
©o3m 30gdYemgdol 3ol 0303306003 go39gdheobmdnl mbols o LoBs&GImML Bmdals
Qoam 30@363@360[) 86)0030 30006, 380d@080 806309306«)[} 3006 336)86300b boad@o3éob
6530mb0c1E0 EMboL goblvdmg&odog ymggamo 3mb3Eghyemo 3gdmbgggobomgals [7: 103].

obomo o gmmepgdo: obhmGonmo  doboemgdols o  g3mbmBozyéo Igmmegdals o
1600960Mm3g00l 063006900l 3Em(3gLoL doemosb Loobhgglm s, Bgdo 360m, 3980693000
83[}00@ 606[}03@36)3@0 8@03&60[} 06@36)36360300[5 383@88, 6. BMa9eo ob3360b, &HmI é)a(i)ém

o 03».30306@0@0 bnmboangBosm 33@3336"[’ 808008@0@860 Qqagaé)dg@mbob Lo 3omb3630,

78



603 oo Yneromgos 3oogi3gl 9ed0obol g.6. dgbogbo odgbgdal 3Gmi3gligdl [2: 9].
5030060l (3bmgergdel o3 GogommagodhmEymmo 33emggol Lobiezgomm gogemgbom, Bogohoéag
6906 30mbm80 3960 bobosmol cnmgoe 3160 96oemdo, HmIgemdo(y 3goBggbo, ™3 vodasbo &3
oba baoéoQ “dl333° obS, émaméje U3Sm3boo 333@0[}00030[5.

360@0 3y bo@noeoabao 50363[}3360[) 80@0533&@)0@350[& 30300 3300 gyemo 306@030
ymggmmEeoyto dgdmbgqagde dghBocmow yo3éem 0blhobdhne o bs3emgdoce 30856dgbmbocm
690gi3093L  obobogl, Gmeglsy 30869L3gbo  3mb39Ggbz0l 3086303989893 30 Bocol, 6o
dgydemod ygém 3mBmGhnmoe 0dmgdgreml. dogomoemswm, 0y vwdosbgde yowymmmdgh
%owaabob 60@30035[) ©o 033008685 06383-)&) bo_gbs ©o 30603@ @06)60336[} dméral, 3300
30033@06)0050[} bnt4>3oq>ob onOoGd(i)o doon oodnqagbb 33336)00@686 bo3b3 Qoébo%ob bodmoeoob.

d90093°, 3090  Bgedghoe eododnem  3mb 336)36300[50 ©d 30060[} ©000bdyégdoLorob
Q0303306363@ 36006@3336[} 8o@o$3@0@ 306mbobob@330. o30d(1)oo, &Hm3 obgoo 333mb3333?}30,
80060363@0 3™b 336)36300[} ©o(33° doemdg boéoémo dbemazemom g3mbmdo 3ol dmdogoemo $oblomo
36m(39Lgd0L gmbogeryemo 6883@06360bm30b.

03960370m 308bgLBg 9330639898, olggg, agzoBggbo, Gm3 obgmo g3mbmde s doemosh
demogto g3gyoboy 30, Gmagmogy 98960300, 86dbnmmo LogermodmEale Sbiedmbm3mmontao
b@énd@néob 806)833, 8[50003@000 83006(03030[) oboq) 306)0)532)30, abmqmr)@ oSOgéEg@ob
Lognooéo  dgbodmmgdcmmdgdem, 3§96 dgdemgdl  Logémodmeole 960 39mammbobroobogéo
0306700 dmbm3memogdol gobgoh@ocmgdol.

5620 39000emb0bologéo 3mb 3196300 960b bobgérdmago m3goal, Loeoeodabs o (hgermE0ddals
dogoto  dmhogohmbo [11], Gog bLodoermgdl  goconwgdgem  dobdgodné  Ggmmedgel,
606[50 330063600‘) 380(4)0 806300)06060@ d38363630 ©o 360:}@0 303 @oo@obd)no/oo, &HmI 3[)530@
008bgLidgbgol, olgo GML, dgndemosm 0yzbgb gmbogoe, g@mbommo o gIm3BOHOEO
6)30300630@0063603.

33@33360: don0306 3900939090 160 90b0dbml, LM Bmgmy 93mbmdobhn, mogl dmgommgre
30300 608m3md303 30’)6383030@360Q Qobobnmgba@ amboséabgbb 3306@
6@002)0@36 9 30‘;60080 3030 boq:oéobob 36000 0O 30@0@0 80%-00b0 Qmsob @0[)0&@330@,

50d00bol  g3030égdol  dmEomynMoe  godommmgonm 30385_']036 gmé3qdbe oo,
O™go 3360@, 3006 33686'300[) boaoém@ooso boo33&3@880bom3ob.

dggbmgdnmo  dhohgdel  Gmemo  dbmaggemom  Lomotadel  dgdj30égdede ol
03\)[)@03@868@00 ©o 5830 36030@0 6033383060 0@60363@[) 3dq>3686.>.

79



Bgdo Loddmdcmm - Logotmggmmm, boddmoms 3033060b demol dgdcgg, bobgédmmoage ™mdgdol
3°3m, 960 byem dmbobemgdg 333-b combom, dbmogemomdo yggemodg Rodméhgboem 3mBo3008q
oQamBGQo o Uq)bémbglm bd)‘)d)"bd)o 3360 3030l 306)0068630, baoéoQ, abm@mQ
LogemodmEolier 0r0b539gmdemds o 3mayglonemo obdnoos dggemmed hggbl 33emgabs oo
yg9emo Bggbomogobl bLogéommeo.

9 30060’)30 3‘36)0 @8«)3 30@86@0060[5 q)obo?;sobao, 606)380035@0060[} 8000306) 808380@
93bmdo 3360 3memohozobo o 3mb 33636300[5 33900l dgLobgd 06000 0boom 393m(300eMgod
Bo63mPBobeos, 35dab, émBo 3™b 33636300[&0 o 6333@06360[} 806 33900 33d0bozools

bb3oq>ol)b3o amqaaqm bongamgbm bo\)?)oq)né HSanb odq)gmqm obgoo 36@036) 533363630,
6)00800(4)380300 099, 836)80600, 5068000 ©o 0.d.[7:3,59,91, 101].

8380 3[}303[)0 3m360606363@0—db3@no’oo 6383@0636000, 30638@0 33@33060 806[}03300636000
d9LodRbgge gobrod ©d3-do, BmgLog o0BYm gooliobogoal omdmds dodnbotrg HgmmEdams

o LobgemdBoggm Lydbocogdems o 3933909800 93 dobromd(y oo g3m 3Gohoreo 439ybol
doommhgdbmmmgonbo  3emobhggdobomgol  (Bogommomoe,  Loemozmbol  ggemBg),
93603033060l g3mbmBo e  gobgomotgdyemo  dggybgdol 9.6, Lmgoommné d086gd3g
(396285605, gq9c0900, dgbocmydlol g394bgdn), omogalyagoem Gggombyem 3mbgddo (Bobgmo),
©939330cmo  Lododém 3d9doboddgdol gozgddoobo dgbodgdom (003mbos), oo dGotobgomol
$0bcoo330L Leggermdo oo ©.9. Bggb (30emboboce ggbodl, em3 wdgémo o ggbooemyto Ldadol
3™b39696300L Ybomogo bgmmo Ggoemyéo 96LgdMgb, dogeod, sLggg eeEdbgonme go6m,
603 039600 56 3mombmgl 5o3006980Lg6 bgemgdhodmadggdyem cmeobl - 36303900 Lodotmo
ambogénemo dmgdgogoo.

oo ©g36gLool  30-00b0  Bemgdoob  (89-20 Longmbg) o ™3obdgdgmdo  ggé8vbool
G9m&dgdoceob  [10]  obygonmo, gdohgde owod  Ldoholb 3mbznELol  bgm zemoboyé
dmdbrggdle ("gbocmogo bgemo") o 390bLoobyee Bgamemotgdol dmdbérggdl dmeral, yogerm o
n36m Bggbl 33039 brogds. Bmgogbmds Logbhomme pobym ood L3otol mgmeos o

@BQmaonéo@ 3008603063@0 oboemo bgm 3emobio 3o dmegmmgde bogommgdyemm gobeos.

oq)oa bao(i)obo ©O 300 &0 306@00[} 63@66038@0 30(1)0301)833000, 36@0 0Q36036m, &m3 obobo
agboocmnéoce  bgrooggb  3mb 33635300[5 »pboemoge  bgemol®  doemols, 8036)08 dggdbocmo
qmégbn@abob dom 303(4) 33030[}860[)0[), 88(1)0 °dl336(|)° 3300@5160 36m3ols 6000@86006033 ©o NN
boéxobb%a, boﬁoém 3odb030@*36m 3600@'3d(i)on@mbob 3mmbm360m. 6)00600(4)3 303300, bao(l)o

BgéL Logmbemol EgocmnE o brBobocmyt g3oldy, 63, dogomomace, obodE0 HomEgbmdal
36530l yocogo, 33[)06@858@00, bb3oq>oljb3.> @émob 00bodoM0 600‘:@860‘:80[) 30683@83@000

80



[13] > 6ogzobomb dbmBomo  @obgdnmgool  mgméosy  933Lhgdl, Gm3d  Logmbemol
©obgdnmgos 96 bgdaldogto Lbgo dqLododolo Gomegbmds, GmIgmmBgody gopgems 0gdbgos
Bo&dmgdnmoe, ©Imogdymoes  36mBol  gpofaegdem  mEYbmMdcdy, o3 3Gmeydi3oo-
dndbobyrgdol  39gdboboogol 060l syzoemgdgemo o ko Gmgmbyy  dgth-bo3mmgdoc
3™3396Lo30gd0, 6Hmemgobo(y Lbgoolbgs 36m8obocgol obonob [12].

60(\')@36«)660«)6038 odBSGO()é\gbob 6033@0@, 303056)00600, m060606d0@m3050 8603368@«)60
6o dogbodmb 6)00)@860060[)0 ©> botobbal 3600360388%& ©9, 6)0080')68 >(h™ddo,
6383@068%[)0 o m3om6363@06860b ogodd)mégbb. Bgqbl 3006 398mmo308gdmemo "g3obgdol

3o 36003@0", o3 800388, 3%05600600, 800{10036)36[} 6383@068&)[) 806) 33900 Sadososaabb ©d
o3oligdal 393(306980L Lodyoemgosbsi; Jobi3gdL 3gBo639gaL.

Soao@omo@, oy 3‘3@@030@0806860b 3m83@3dbob 306030@360 33[}06@(0 030bo 306@3300[}0 ©o
dgootromgonmo  3mboymmodhgool  dgdgy  5$-00 o 93 3md3emgdboborgel  Lodnocmm
dgbodemgdemmdgdol dyoceggemds dgodemgds gocosoboeml dodbednd 158, Bgdo goomgemgdoom,
agbodqjgbgqmo 9393 33[}06030[}0 30600@360[)0 ©o 8mmbm360b ogusdeogbo, l)oQoB
3006 336)36@)3@0 boosobco BenbolBm&mds 3906@350 33@(5030@)03060[} $10—006 Qmsggg (—
25+5P=75-5P; 33[)06030[&0@, P=10). 308603, oy o3oq>oo2>ob 80300, 33@@030@)0306360[) bogoémgbo
30 gbmgnemodeg 0Bg3L (Goboyg o3oboe 9 EMENOGOL Emby dgqLossdgds), BmbolBmeyme 25
9emgyemob bopgemow, bobgemdboaymd Nbcod godmaygbmb ,,030l980l 3o 30hgemob dgdoboddo oo
d960639L coo1lndbooemL 2 mmmoto 333emgdLob ymggem grmgnemdy:

-25+5(9+5)=30 oo, 3o3m38conbotrg S=2.

»03oLgdol 3o 360¢3@ob“ o6 390bgnmo dogdmmome  3mb 33635@3@0 ogobobs oo boﬁoém
bobsQ)aGo%m bnbonoob 80053060336000, 3mb¢3osqsaonéo > maobasaq)aooao

3360:\0@360[)00030[) 33@@030@030636 363533@005030

P (ogobo)

Qs=-25+5P;Qd=75-5P
20

0
0 10 20 30 40

—e—P1 —e—P2

Q (60mgbmdy)
81



bess&): 0O 30@033333@ Qoos(baéabs?)n@ 330m538@b 8305[)0036860, &SI 36030@0
Imbmg o300 oo bbgoolbgs 36rmas 308mBagdgzgybgdos 3mb 3négbzoal 8gLobgd [6; 7] cos 93 sboem
330093930 393909 60630030@8060 dgho 3mb 363@3@0 68 3™Igbodz0gde 60300’)60@360
30')6 336)36800150 ©o 6863@0686()[) agbobgb. 3006 336)36@000 3880 "m30080@n(¢>0 6)000@860060[)"
306)833, 6-)&3@0@ 360060@0 "ooco0 (3bob(¢>3@m) 6)000@360060[)0", 5386, 3306@860, 3336360@
@0306068360000 99399¢ovbo 30000@[}06@0[}0360 0@80@0066030 %08bglo o>  dg31gdboon
bon 33003[)00 306)(\05350 806)3 03063@ 8005003(*)@082)[).

3030:16006, Bgddo 1019-35 g303mdg394bgonemas 33dcmoa 303008 ohgqbo [8], 6md Bggbo 308060 o6 560l
baoaob 36)00030 - 3030d6)m2>, &m3 ob 608@30@0@ 38600')[}0 oym 00030[50 83mdobm3ob, 308603,
01bgdé0g00, oQoaooGﬂaéo dgi3c0m3g000. Bgqgbl b(i)éodmaon@ 30806L 0bgg oo 0bgg Boe8mocogqbL
o3oLEEm™me oI 33006090 goggde L3otel g3mdosb, dme 30l [1] oo 3360306@0@—
30633060l (HHI) [4] bgogodoy, 603, 330639emgboce ymgemobs, 36063mgdgemo 3mb3nergbhgool
doemoob  oocoo 6000@360060 (0bg3g, dyocoggemgdoly b  godyoggemgool) 3obLodMgEOgL
3m6336)36300b bén@gm%owgbob. (4300800(4)8 303007, HHI om30@ob60633b %oéagbob 8(‘0336[},
33[}06030[}0@, 6000@360)60[) 60863683 ©o oq>633l) 3odb08~38 10 000 dn@ob, éngboB abm@m@
9600 030685 3godemgdo 8 3mbHG Mgl Jogem dodo6l [4].

00360l 3mb396gbhbo0obmdcl  3obLoBmgehod  Bbmemme  396H030brosem-306335b0ls
dgomEMENMgo0m, 3g0dmmgds J3ok0 dmodgdomgds d93304dbol, B3 doBota bLoyzgmgbme
3bg30mboérgol. 3086980l dglobgd (3697 dmrvdgdoemgdgeds 30, dgadmygds, (3637 Botdmmggbgde
393m0B30mb Lbgocoolbgs 36mgglyme d39ybol yggemodg 360dgbgemmgobo ogdmgomeyemo o
3memoho 3Er-003009(33000 dgLademgoemmdgaal dglobgdss.

8003086000 ,,06003036003(0@0360“ bg@obnog@g?mb ba@m3630’ooqa 6030@363@0 ,,6?)00@0@06“
(36 36gbhgdol oo Gomegbmoalizgb) LogGmbggdol semdmbocgbgbgmoce, obmgoonéo
09gdbmemmgogoal  dobhodymogdgme  3mgbgbyemo  Ji306g,  Lodgoemm o dbbgoemo
bossabgbobomsob, 6030039000300 5 3600060@303@ 30/006803b 30360l 303633636@3@0060[}
dgoz0Ligododoa:

1) 93mbm3ognéo  ga3gdhoobmds;  2)  308bglol  39000emboboobogéagds;  3)  1dbbgocmglo
dodBmgdemol  mbg; 4) oBgemndgdyemo  (dobomomoe  botolbm) Boédmgdolbs o
dn8Lobygdol Lobootho; 5) 3mb3negbhgdol m3hedoemydo GomEybmos. gemmdommyéo
33006008030[} boéném 38@888&) amemQ 606[)5303863@0 3803‘)[’82’32’0 8m83838b,
0bhgatroemyo 0bgdLgdol godmygbgdoo.

82



ayebbaygmo  doemoghgds  dg36096rg008g  mG0gbho®gdnemm  gdmbohoyen  ©dgéon3ol,
639em8o(3 5bemobob ool Bgdmombodbymmo yggemodg bobgédmmage mdo o3 oo Jggybol
obhmEoodo [11], 393603 domash (300, ™3 30bgd0ol dgdga, Gmzd Sd00bgdl Igho
olggbgde, godmEobdmrmgmmgos (doemgdol vmmggbs) o (3bmghgdel bm&doemyéo aobgde
1bo0m, 93603530 doemasb bvdodo mdo coo0bym.

oSobmoGoSS, 8@(\060@36 9 30050080 3030, 86083 306@380‘360 36)080[}0[} 333@38, 80[}06036363@00,
6Hnd 3o 3“’06’82’3@0 %06386360 3c00cmmdgb bGéocgoq) 603@0@6@636 o3olgdols 6036@000.

99009350, domo 3ErmEyg;300 obobl NG 04ogdd O, bdoé dg9dmbgggode, ogndeogde. dgggoce,
l)oq)oémbg o 30830@0 086)@360. 3030d(4>m2>, obgoo Sdboésao@né 306)0063630, bobsQ)QGocBma

36@0 803000336:‘0[) Bgab 8036 3300308363@0 ,,%obgbob 3o 360@3@0[)“ 33d06088o, 30030330@3
300[)05@30050[)0 o 80606)33360[) m336)0003@0 o 3m333¢36@360@ Q)Obbbnmgbn@o
bnbboqmé:g?mm.

5336 9 30060030360@ 08609363?)0 36@0 3ob503@mm ©o NG 36@0 390N MM, 6HmI 30300
933@00336[) B336b 308030.4»@ 600330’)06[}.

3°3eygbgdyeme coathgopyo

1. Bork, Robert H. 1993. The Antitrust Paradox (second edition). New York: Free Press, also about

it https://en.wikipedia.org/wiki/Perfect_competition

2. Fogel, Robert, W. 1999. "Catching Up with the Economy." American Economic Review, 89 (1):
1-21, https://pubs.aeaweb.org/doi/pdfplus/10.1257/aer.89.1.1

3. Herszenhorn, David M. 2013. Georgia Elects New President, but Real Power Will Rest with Next
Premier. New York Times, https://www.nytimes.com/2013/10/28/world/europe/georgia-elects-

new-president-but-real-power-will-rest-with-next-premier.html?hp&_r=0

4. Herfindahl-Hirschman Index. Updated July 29, 2015. https://www .justice.gov/atr/herfindahl-

hirschman-index
5. Keynes, J. M. 1936. The General Theory of Employment, Interest and Money.
Palgrave Macmillan.

6. Lordkipanidze, Revaz. 2017. The Force of International Competition (For the Fundamentals of
Business and Law). Nationally Parliamentary Library of Georgia. In English.

http://dspace.nplg.gov.ge/bitstream/1234/193397/1/TheForceOfInternational Competition.pdf
83



7. Lordkipanidze, Revaz. 2018. Competition theory’s "sensational" implicit defects and urgent

regulations. Nationally Parliamentary Library of Georgia. In Georgian.
http://dspace.nplg.gov.ge/handle/1234/247873

8. Lordkipanidze, Revaz. 2022. “General Issues for Economic Development and Theory of
Competition in New Electronic World”. - With invitation by Lambert Academic Publishing: 2022:
75, ISBN: 978-620-4-95546-9. DOI: 10.13140/RG.2.2.14232.88323

9. Lordkipanidze, Revaz. 2022. Urgent recommendations for economic independence and raising
living standards based on generalization of 1000 works. DOI: 10.13140/RG.2.2.16826.47048
https://dspace.nplg.gov.ge/handle/1234/378598

10. Mierzejewski, Alfred C. 2004, About Ludwig Erhard, Essays in Economic and Business History,
22:17-27, ISSN 0896-226X http://www.ebhsoc.org/journal/index.php/journal/article/view/70/66

11. Remarks by President Biden on the End of the War in Afghanistan.

https://www.whitehouse.gov/briefing-room/speeches-remarks/2021/08/31/remarks-by-president-

biden-on-the-end-of-the-war-in-afghanistan/

12. Ricardo, David. 1817. On the Principles of Political Economy and Taxation. Complete, fully
searchable text at the Library of Economics and Liberty.

http://www.econlib.org/library/Ricardo/ricP.html

13. Smith, Adam. 1776. An inquiry into the nature and causes of the wealth of nations. Complete,
fully searchable text at the Library of Economics and Liberty.
http://www.econlib.org/library/Smith/smWN.html

14. Snower, Dennis J., and Steven ]. Bosworth. 2016. "Identity-Driven Cooperation versus

Competition." American Economic Review, 106 (5): 420-424.

84



Jgcoopobolio o 9bg3dabhol 00bodgoBemgg Sbemdemgdodo, Modern Issues of Medicine and Management, 2022: 1 (23).

Marketing system in a dental organization
Levan Lazviashvili

Teaching University Geomedi, LLC, Tbilisi, Georgia, 0114

Email: levan.lazviashvili@geomedi.edu.ge

Abstract. This research article presents the market orientation of the dental organization and the
marketing problems in this process. The research focus is primarily on the role of moral-ethical
connection and therefore the model of connection between physician and patient is developed based
on a pre-designed questionnaire. Segmentation in the dental market is studied and relevant business
models are characterized. The chain of decision-making process in the dental market is discussed
and strategic, administrative and operational solutions are given in relation to the management of
the clinic. General value is influenced by the following marketing factors: psychological training of
staff, psychological characteristics of the staff, interior of the clinic, level of service, patient
satisfaction control system. The scientific article presents the SWOT analysis of the dental market
and identifies the capabilities and possible threats of the organization. The focus is on collaborative
learning between the clinic and the educational institution. The principle of patient orientation is

set.

Keywords: Dentistry segmentation, Business model of the clinic, Information marketing, Situational

vision.

Introduction

At the dental clinic, the moral-ethical connection between the doctor and the patient is given
priority. Socio-psychological relationships in a medical organization significantly contribute to an
effective treatment environment [7]. From a philosophical point of view, medical ethics includes:
the general behavior of the physician, the ethical rules of the physician, and the relationship with
the patient. The moral-ethical field of a dentist depends on his native moral image, while his

professional-ethical field is related to his professional activity. From the marketing communications
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integrated in the dental clinics, public relations and verbal recommendations are important [4]. The
impact of social, economic and political indicators on patient dynamics should be considered in

assessing the external marketing environment [5].

Methods

In order to study the marketing system, the compliance of the activities of the mentioned facilities
with the market realities was studied in order to monitor the dental organizations. This research was

based on the questionnaire (Table 1).

Table 1.

1. What is dental culture like?

2. What kind of profile activities are differentiated in the dental market?

3. Forms of communication between the dentist and the patient.

4. How is the decision to start treatment made?

5. Flexibility of pricing policy.

6. What determines the degree of stability of the organization?

7. Comparative advantage.

8. Liaison with educational institutions.

9. What kind of values does the patient expect from the clinic?

10. Psychology factor.

11. What are governance decisions related to?
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Model of physician-patient communication:

_\ 1. Active-passive - the doctor performs

minkclinie, | his work without the participation of

Segmentation

the patient. 2. Information - The doctor
acts as a competent expert. The patient

\ makes his own decision based on the

fulleyde | information provided by the doctor. 3.

clinic. i

)
Universal | |
clinic ) |

Interpretive - through consultation the
doctor helps the patient to make a
decision (acts as an advisor). 4.

\~. Agreement - Joint reasoning about
Specialized |
clinic. /

understanding  priorities. Active

\
\

A

influence on patient's thought

formation.

Figure 1. Business models in the field of dentistry.

The harmonious business model of a dental organization is a harmonious agreement between the
company's goals, management systems, service portfolio, relationship with customers and
contractors, and principles of medical care delivery. The size of the company is an objective indicator
of how effective governance initiatives are. Get acquainted with business models in the field of

dentistry (Figure 1):

1. Business model: mini-clinic. Is an unstable market segment. They do not have the ability to ensure
a steady flow of patients, so they are forced to implement savings management. They have no qualms

about building a marketing campaign.

2. Business model: full cycle clinic. The following offices operate in the mentioned clinic: therapy,
surgery, orthopedics, X-ray. The customer at this clinic is waiting for a complete solution to the

problem.

3. Business model: Specialized clinic. E.g. Aesthetic Dentistry; Pediatric Dentistry, Pregnancy
Dentistry. International experience in pediatric dentistry indicates the effectiveness of an insurance

program and the factual relationship between price and program funding [6]. Their advantage lies
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in the fact that they are more effectively positioned in the consumer consciousness. They are free to

resort to high pricing policies. They possess exceptional competitive advantage and identity.

4. Business Model: Universal clinic - A Complex Approach to Dentistry. Includes tooth treatment,
tooth restoration, prophylaxis, aesthetics. Such a clinic requires a significant investment, so its

payback period is long. This is the most stable segment of the market.

Results and discussion

One of the main functions of a marketer is to implement a pricing policy. The price is influenced by
the following factors in the field of dentistry: costs of consumables, quality of consumables, rent paid
in favor of administration, assessment of general socio-economic background, desirable personal
income acceptable to the doctor, assessment of professionalism, competitive market, number of loyal
patients, volume of demand Ability to monitor activities by colleagues, assess the solvency of a

typical patient, social discrimination.

Management decisions in the dental business:
A) Strategic decisions include:

Optimize the firm's return on investment. Develop company policy by the head office. Choose a
global dental service and market. Develop a diversification strategy. Financial strategy in time and

space. Situational view of the head office in market conditions. Provide pricing flexibility.
B) Administrative decisions include:

Optimization of powers between separate medical and administrative departments. Structuring
information between structural services. All branches and services of the company operate in

accordance with market realities.
C) Operational decisions include:

Monitoring of enterprise processes internationally. Distribution of resources according to strategic
business directions. Inventory Management. Implement a short-term action plan. Restructure

resources for their efficient use. Develop production and delivery schedules.

Consider the decision-making process chain in the dental market:
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Awareness of the problem is related to the understanding of the need to apply for dental services -

2. Search for
information

3. Evaluate of
information

Figure 2. Decision-making process chain in dental market.

to identify discomfort and insolvency
(mono-problem solving). The search
for information is characterized by a
high degree of reference - in the
awareness of problem identification
(advertising has no motivating effect.
Demonstration of medical devices has
a negative impact on the mood of
potential patients). The evaluation of
information should be linked to a
reference pricing policy (link between

patient expectations and external
communication). The decision

depends on the change in solvency.

After receiving the service, the evaluation is related to therapeutic treatment (its specificity lies in

the emotional background, the absence of discomfort and the guarantee).

Conclusion

The principle of "patient orientation" - the patient's expectations are crucial in the formation of the

service; Interaction between the patient and the contact staff - confirmation of the appropriate level

of service; Identifying a potential patient's portrait - a marketing research of value factors for them;

Responding to a change in patient preferences should be operational and, consequently, a modified

market proposition should be developed; Dental organization should be based on moderation and

operative understanding. General value is influenced by the following marketing factors:

1. Psychological training of staff.
2. Psychological characteristics of the staff.

3. Interior of the clinic.
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4. Level of service.

5. Patient Satisfaction Control System.

¢ Doctor qualification. ¢ Area deficit.
Provision of medical Depreciation. Weak
technology. base. Failure to use

the mass service

model.

strengths weaknesses

(N
7 |

opportunities threats /

ack of state program
- in motivation for
dental health support.
,/ Low dental culture of
(— the population.

¢Image of the Faculty
of Dentistry. Dental
consultation of
educational centers.

Benchmarking.

Figure 3. SWOT analysis of the dental clinic:
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Abstract

The global pandemic is having a significant impact on the economy of Georgia. Statistical analysis
of 2020-2021 shows that there is a significant decline in GDP (Gross Domestic Product), - the most
important indicator of the country's development. A reduction is observed in individual components
of Gross Value Added, - in almost all branches of the economy. Particularly noteworthy is to
mention the decline in GDP per capita during this period. It negatively affects on the life of
population. Overcoming the economic crisis and economic prosperity is a priority for today.
However, it is very important that the goodness of economic growth is felt by each resident of the

country.
Keywords: Economy of Georgia, real GDP growth, pandemic, GDP per capita.
Introduction

The global pandemic has a significant negative impact on humans and all areas of their lives,
including the economy. It has been two years since the world struggled with the pandemic and its
negative consequences. Our area of interest this time is the economy, in particular such
macroeconomic indicator as Gross Domestic Product (GDP). Statistical analysis of this indicator in
2020-2021 in Georgia is presented in this paper. In pandemic period there is a significant decrease
in GDP — the most important indicator of the country's development. A reduction mentioned also
in the individual components of Gross Value Added. Almost all sectors of the economy are
characterized by a downward trend. Notably, there is a significant reduction in the following sectors:
Hotels and restaurants, Transportation and storage, Manufacturing, Construction, Wholesale and
retail trade; repair of motor vehicles and motorcycles, Electricity, gas, steam and air conditioning

supply, Arts, entertainment and recreation, Financial and insurance activities, Professional,
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scientific and technical activities, Administrative and support service activities, Other service

activities.

Declined the GDP per capita too, which deepened the level of poverty of population in the face of

an already dire social situation. Getting out of the crisis of the economy is a priority today.

Main text: Gross Domestic Product, which is the sum of Gross Value Added of all goods and services
produced in the country over a given period of time [1, 2, 5], decreased significantly in Georgia in
2020. A detailed methodology for calculating GDP and real GDP growth rates is provided in the
National Accounts Manual [1, 3, 4, 6].

The decline in GDP in Georgia began in March 2020, which was related to the first cases of Covid
19 in the country. The reduction of real GDP was -14.5 % in the second quarter of 2020 compared
to the same quarter of previous year. In 2020 compared to 2019 real GDP decreased by -6.8 %. The
downward trend continued through February 2021. From March 2021 GDP growth began.

The trend of real GDP development for 2020-2021 shows the table 1 [7].

Table 1. Real Gross Domestic Product growth rates in Georgia in 2020-2021, YoY Percent

2020 I Quarter 3.3
2020 II Quarter -14.5
2020 IIT Quarter -6.8
2020 IV Quarter -7.4
2020 Year -6.8
2021 I Quarter -4.1
2021 II Quarter 28.9
2021 III Quarter 9.1
2021 IV Quarter (Average quarterly from 9.5
preliminary monthly estimates)

2021 Year (Twelve months Average from 10.6
preliminary monthly estimates)

Source: National Statistics Office of Georgia (GEOSTAT)

93



An increase in new cases of Covid 19 was followed by a downturn in the economy. A significant
decrease in GDP was noticeable in the early stages of the pandemic onset. The decrease in real GDP
in March 2020 compared to the corresponding period of the previous year was -2.7 %, in April -16.6
%, in May -13.5 %, in June -7.7 %, in July -5.5 %, in August —5.3 % and so on. The following chart

gives us a clear picture of the monthly economic growth trend in Georgia [7]:

Chart 1. Monthly estimates of Real Gross Domestic Product growth rates,

YoY, percent
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Source: National Statistics Office of Georgia (GEOSTAT)

The cause of the rapid economic downturn is a pandemic. The official statistics about Covid 19 in

Georgia are as follows [8]:
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Chart 2. Number of new cases of Covid 19 in Georgia in 2020-2021, unit
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As can be seen from the graph, the number of new cases of Covid 19 is still characterized by an
increasing trend. The upward line of the trend visibly shows it. Recovering the economy in such a
situation is not so easy. However, with the right economic decisions, a solution can be found. Proof

of this is the start of real GDP growth from March 2021.

More interesting indicator of a country’s development is the GDP per capita, which is the GDP per

inhabitant and is calculated by dividing GDP to the number of population [3]. According to the

official data of the World Bank, by 2020, Georgia ranks 116-th among 195 countries in the world in

terms of GDP per capita [9]. This is not a good fact. According to the statistical data of Geostat, in

2020, compared to the previous year, the GDP per capita at current prices declined from 13 239.4 to

13 234.1 GEL (from 4 696.2 USD to 4 255.7 USD). But, in real terms, real GDP per capita decreased
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from 10 832.3 GEL to 10 093.1 GEL (from 3 842.4 USD to 3 245.7 USD). During the mentioned

period, a downward trend is observed in the quarterly indicators too.

In 2020-2021, The largest decline was observed in the following sectors of the economy:

Accommodation and food service activities, Transportation and storage, Manufacturing,

Construction and Wholesale and retail trade; repair of motor vehicles and motorcycles. Growth rates

of real GDP and its components clearly seen in the table 2 [7]:

Table 2. Real Gross Domestic Product growth rates in Georgia by types of economic activities in
2020-2021, YoY Percent

::CZE Economic Activities 120 1120 1120 | IV20 2020 | I21* Im21+ | III21*
A Agriculture, forestry and fishing 2.7 17.7 2.1 7.5 8.1 0.2 -3.4 -2.9
B Mining and quarrying 13.2 17.7 14.4 5.8 124 | 483 15.9 22
C Manufacturing 10.1 -10.7 | -7.4 -14.9 -7.1 -3.0 36.2 7.3
D Electricity, gas, steam and air conditioning supply -6.4 -2.1 -8.9 -3.2 52 | 94 16.1 78.8
B Wa'te‘r' supply; sewerage, waste management and remediation 110 | 979 | 261 | 234 25 | 243 434 351
activities
F Construction 17.6 -340 | -7.0 -2.7 -8.0 | -221 17.2 -29.7
G Wholesale and retail trade; repair of motor vehicles and 94 219 19 332 47 |62 58.9 123
motorcycles

H Transportation and storage 0.0 -29.2 | -298 | -279 -230 | 59 455 29.0
I Accommodation and food service activities -1.7 569 | -52.6 | -56.3 -449 | -50.1 | 994 49.8
] Information and communication 7.7 -12.0 5.7 8.3 26 18.1 51.0 18.4
K Financial and insurance activities -6.8 -13.2 | -2.7 13.1 23 | 238 45.0 20.3
L Real estate activities 3.2 -4.3 -0.5 0.6 -0.3 -4.1 19.7 6.6
M Professional, scientific and technical activities -12.0 | -21.7 -8.4 -13.1 -138 | -0.1 24.8 94
N Administrative and support service activities -13.0 | 553 | -555 | -49.1 -452 | -363 | 74 40.8
(6] Public administration and defence; compulsory social security 59 0.3 48 -1.2 23 1.6 0.4 -3.9
P Education 125 16.0 52 0.9 8.6 -4.9 -1.2 -7.8
Q Human health and social work activities 52 3.8 15 0.9 238 12.2 43.7 23.8
R Arts, entertainment and recreation 19.0 -43.6 -21.7 -21.9 -184 | -24.1 181.0 48.1
S Other service activities 1.7 -25.7 | -20.4 | -20.6 -16.6 | -39.7 | 29.6 27.3
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Activities of households as employers; undifferentiated goods

T and servicies producing activities of household for own use 02 42 289 740 193 | 110 1 07 293
(=) GDP at basic prices 4.0 -136 | -7.7 -7.3 -6.6 | -2.9 315 9.1
(+) Taxes on products -2.7 -193 | -0.7 -7.2 -75 | -126 | 8.1 8.4
(-) Subsidies on products 0.3 8.0 7.7 45 55 1.0 5.0 0.9
(=) GDP at market prices 3.3 -145 | -6.8 -74 68 | -41 28.9 9.1
GDP deflator 6.6 55 7.9 8.6 7.3 7.9 11.6 9.4

Source: National Statistics Office of Georgia (GEOSTAT)

Note: * Preliminary data.

As can be seen from the table 2, in the conditions of the global pandemic, the volume of production

in almost all sectors of the economy decreased. Particularly noteworthy are those sectors that have

made a significant contribution to GDP growth. The growth in the economy of Georgia will be

observed from March 2021, which is a positive result of a number of measures taken in the country.

Since the second quarter of 2021, there has been significant growth in GDP.

Conclusions

The final conclusion is as follows: Georgia's economic crisis caused by the global pandemic, started

in March 2020, has been positive since March 2021. The significant recovery of the economy starting

from the second quarter of 2021 is clearly visible.
As a recommendation, it is desirable to consider:

e maintaining GDP growth,

e promoting the functioning of leading sectors of the economy, and most importantly,

e the goodness and impact of economic growth should be felt by every resident of the country.
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Abstract

The article discusses the modern method of management through the use of coaching, as well as the
technology proposed by Yitzhak Adizes, according to which we compared the functional aspects of

managers in the short and long term.

Keywords: planning, organizing, controlling, management, coaching.

Introduction

There are many solid management technologies out there, but let me confine myself to a few
summary and generalized considerations to clarify how management and coaching relate to each

other.

The requirement that a manager be a coach to his or her own employees was first established in the
key field and then extended to other areas. In parallel, since the mid-1980s, the concept of coaching
has taken on the meaning of external consulting to the management organization. Initially coaching
was related only to advising top-level managers. In many companies today, coaching is an integral
part of staff development activities. Having a personal coach is even considered prestigious in many

companies.
Main part

The leader - no matter if it is an enterprise, a political union, a project or an important meeting - is
always busy with two things, governance and management. Both of these terms describe two main

functions of a leader:

Governance function such as communication, moderation, support, challenge, inspiration;
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Management function such as planning, organizing, implementing, controlling, evaluating.

Therefore, both governance talent and management skills are the cornerstone of competent

leadership.

Governance refers to a dynamic process in which the manager manages to mobilize employees to
mobilize energy, utilize potential, and demonstrate purposefulness in order to achieve goals.
Governance is the challenge, the risk, the drive, the inspiration, the support and the vision. The

result of true governance is trust, recognition and loyalty.

Management, by contrast, marks the creative process of organizing and executing work.
Management includes planning, organizing, implementing, communicating, controlling, and
evaluating. The manager's responsibility relates to everything that happens. Manager products are

results.
Management is about work, while management is about people.

Management requires special techniques and mechanisms of impact, while management is based on

knowledge and mastery of the causes of psychological, social and socio-cultural impacts.

Consequently, governance competence is formed differently from management competence.
Acquisition of competence in management takes place through teaching and consulting, while
competence in governance - through continuous development of personality in the professional

context.

It is in the context of governance that the need for coaching arises. Sometimes governance
competence is based on natural talent or charisma. However, in most cases, it is achieved by working

hard on oneself. It helps to work on yourself and supports coaching.

There is no doubt that there are organizations where they tolerate, or ignore, poor governance.
However, in well-functioning and successful organizations - where people feel good - the quality of
governance is not neglected. Those who do not govern well will not be able to maintain their

position for long.

As already mentioned, coaching is mostly about governance, its social and psychological side. This
does not necessarily mean that coaching is not about achieving functional/industrial, organizational
and economic goals. When technological goals (management goals) stand, psychological and
communicative factors come to the fore during coaching. The question is: to what extent do these

factors contribute or hinder the achievement of the set goal?

100



Coaching is a modern way of renewing organizations and management; It promotes changes in the

culture of organizations and enterprises as it focuses on efficiency and humanity.

Coaching is goal and demand focused; It serves to improve the quality of the process and the result.
Coaching trains success strategies, builds on existing skills, and helps maximize a person’s potential.

Coaching does not even teach, but rather, helps in learning.
Coaching is a staff development event that can ideally suit everyone.
Coaching is support and assistance during professional "joys or sorrows".

There is always something that cannot be avoided and uprooted. If the coach denies his own
weaknesses, does not admit it, then his client will also find it difficult to admit his weaknesses. It is
important for everyone to remember that no one is perfect. But rarely does any leader acknowledge

this truth, both to himself and to others.

For the most part, coaching takes place in the following situations: for example, you need to make a
job decision, or master new roles and behaviors. The supervisor (coaching client) usually tries to
solve his (her) own problem or answer a question independently. If he (she) does not get satisfactory
answers from books, his (her) own analysis, interviews with friends and colleagues, or seminars, and

if the requirement to make a decision is strict, the willingness to find a coach also increases.

The higher a manager climbs the hierarchical ladder, the more often he encounters strategic and
tactical games. For this reason, it loses true feedback from employees who report how they perceive
it and what impact it has on others. Such managers behave in a certain capsule and create their own
construction of reality. Often this is the reason for making the wrong decisions (If I had known...

No one would have said anything to me... It is impossible to predict everything).

During coaching, a complete, rational and emotional picture of reality is obtained, on the basis of

which it is always possible to develop new alternatives to behavior.

Many managers are accustomed to too much work and increasing demands on themselves. Coaching
can balance work and personal life. The coach has his/her own management methods, work and

time management techniques and can use them effectively in the coaching process.

The ability to express one's opinions on the one hand and the consensus on the other; Loyalty on
the one hand and independence on the other; Profit-oriented and people-centered - such
contradictions can be the expectations of the organization and employees towards the leader. The
manager must determine the framework of his own behavior. But it is often not possible to reconcile

their own values, the requirements of the organization's management, and the expectations of
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employees. At such times the coach can help the leader to understand well his own goals and values,
to make clear the contradictions between thinking and acting. As a result, it is possible to integrate

seemingly incompatible roles.

The coaching process can be divided into three phases: pre-defining the task, talking coaching and

evaluating the process.

The purpose of the task pre-determination is to verify whether the goal can be achieved through

coaching or, consequently, what additional arrangements or other arrangements are needed.

After that, the coaching conversation starts directly. The consultation and training process is always
timed and evaluated after the agreed timeframe. Typically, a coaching conversation consists of 4
phases. In the first phase, contact and orientation are established, in the second phase, the situation
and goals are developed, in the third phase, solutions are developed, and in the last, fourth phase,

the decision is made into practice.

Once the conversation is over, the coach and the client will agree on how long it will take to translate
and integrate the findings, solution ideas, measures and changes in daily activities. Later, the

coaching assessment will check whether it is possible to actually achieve the set goal.

When an employee of a company is exhausted, he/she can apply to his/her supervisor, the
organization's internal coach or an invited external coach. All of these options have their drawbacks

and advantages.

The coach invited from outside the organization is an expert in his (her) own field. It is able to solve

particularly difficult problems for both individuals and groups.

As for the manager-coach, it is true that he (she) is not a specialist in this field, but he (she) is well
acquainted with the context. In order for a manager to be able to coach his (her) P own employees,
it is essential that he is trusted. Building trust is not easy. It is especially difficult to implement
coaching constructively when an employee has a problem with his or her supervisor. Theoretically

it is possible, however, in practice it is very difficult.

The advantage of such coaching is that it is done naturally and unobtrusively: the manager is familiar
with the context, he can give significant feedback and even perceive small changes. But the more
important it is to radically change the employee's behavior, and the more involved the manager is
in the situation, the faster he or she will find himself or herself in a conflict of interest situation. The
manager needs a quick change of behaviors from the employee. In addition, he has to evaluate the

employee and make decisions about his career advancement. Therefore, if the coaching process is
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not done properly, there is a risk of relationship deterioration. In addition, the issue of managerial

competence in terms of coaching is significantly raised here.
We will use modern management methods to evaluate using the Adizes code, which is as follows:

Yitzhak Adizes PAEI code!

The Adizes or PAEI code is based on the assumption that the management of an effective company

must timely and correctly perform the following four functions of management:
In the short perspective:

P (Production Result or Provide) - Short-term effectiveness; To ensure the result for which the

company exists; Satisfying customer needs;

A (Administration) - Efficiency in the short term;

Defining routines and procedures; Establish an effective management system.
In the long run:

E (Entrepreneurship) - Gergility; Make changes in the organization; Creativity - discovering new

opportunities and dangers; Willingness to take risks.
I (integration) - the ability to build human relationships; Integration; Team building; Collaboration.

It is these four functions that underlie the core of the Adizes methodology. They are used to audit

and analyze both the organization and the managers.

A person who can perform all functions, so we can say - (PAEI). But such an "ideal" manager does
not exist in nature. The fact is that these four functions are incompatible: it is impossible to be result-
oriented at the same time, to pay attention to detail, to care about efficiency, to generate new ideas,
to think about people's interests... Such managers, according to Adize, exist only in textbooks.
Therefore, to ensure the ideal operation of the company, it is necessary to create a team of managers
who can perform these four roles; A joint effort of people with different styles of train, a team of
leaders whose members complement and balance each other, this is exactly what the selected couch
will be able to do!

There are managers who excel at one function (such a function is separated by a capital letter in the
code - for example A), while the other functions are satisfactorily (the code indicates a lowercase

letter - for example - a). Such managers are referred to by Adize with the following codes [2]:

(Paei) - producer of the result;
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(pAei) - Administrator;
(pakEi) - Entrepreneur;
(pael) - Integrator.

If the relevant function is not performed by the manager at all, in the corresponding position of the

code, Adize will use the symbol "-" or minus, or 0. Such a team
(P ---) and (-A--) and (--E-) and (--- I) [2]

Will not work. The ideal "management mix" is achieved only if none of the team members has a
"disadvantage" in any of the positions. A manager who has even one such "disadvantage" can not

work with someone who has the appropriate function in the team.

Clearly, there is no one, ideal, combination for a team. Here is one working variant: (Paei) and
(pAei), (paEi) and (pael) [2].

The team will be even more efficient: (Pael) and (pAel) and (paEI). In this version, all team members
are good integrators (I) and, in addition, excel at another function. Each of them can be not only a

good manager, but also a leader.

The capital letter is written when the corresponding function rating is greater than 0.25; If the rating
is in the range of 0.05 to 0.25, then lower case letters are written; If the rating is less than 0.05 - it is
written 0. The number 0.25 is selected because, according to Adize, the manager code can not be
PAEL

Conclusion

The 21st century is the era of post-industrial information society (globalization), with highly
developed information infrastructures, which naturally led to the transformation of values. In
contrast to the industrial (consumption of goods, money), the characteristic value of the information
society is the time, the purchase of which (in order to save) becomes more and more expensive.
Thus, we live in a special, time-consuming age, where the "life expectancy" of many professions is
declining. It is the couch service and the Adize code that manage and plan the time correctly, both

for the firm and for the community.
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Abstract

The material presented in the article focuses on intertextuality indicators, which can be both
conventional and explicit. We emphasize the interest of the reader in trying to understand an inter
text whose interpretation depends not on its erudition but on a thought strategy, a combination of
collective and individual memory, which reveals, the life-giving ability of national linguistic and

literary traditions.
Key word: Intellectuality, reading, author, reader, cognition.

The main feature of intertextuality is the rejection of the linearity of the text. Every reader
encounters the greatest resistance when reading an intertextual work. He is faced with the greatest
dilemma, whether to continue reading a given work or to re-read the "first source" of a "familiar"

work and then to begin a comparison study [1; 5].

When reading an intertextual work, we become a kind of accomplice of the narrator-author of the
text, who can guess our opinion in the style of narration of the given text, and decipher the text field
in the field of meanings of the existing work, so our main task is not Different forms and levels of
reading, different dimensions of reading. What will help us in this? Of course the intertextuality
indicators are very noticeable in the intertext. They are indicated by topographic signs, italics, and

quotation marks, even semantic layers.

Explosive and implicit indicators are noticeable in the intertext. If we talk about the latter, then we
are referring to the set of associations that abound in the intertext. If we are more specific and discuss
implicit indicators in detail, then we need to talk about stylistic-lexical differences, the list of which
will take us far. According to Michael Sifeter, the "trace of intertext" is not only in the "heterogeneity
of the text, but also in its grammaticality", which is considered as "any textual fact" that disrupts the
reading culture of the reader even if its form of existence is implied/La Frace ad "Intertexte"/. Such

aggression is always noticeable as "violation of the norm or inconsistency with the context." All this
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forces the reader to search for the intertext, to escape the difficulties, to save his memory and to
compare the common fragmentation between them from the totality of different works. We, in the
intertext, look for a particularly "rare" word that sounds different but with some similarities to

different authors.

Thus, reader memory is the mainstay of intertext. What, then, can the reader of "lazy memory" do?
The author of any intertext tries to count his work on his loyal readers, to force it to focus on the
heterogeneity of semantic fields in the latter intertext, and to subject the reader of "lazy memory" to

the intertextual connections existing in his creation.

We can conclude that the intertextuality rates are quite different from each other. They can be both
congenital and explicit. But it is not uncommon for the reader to try to understand the intertextual
indicators in the works of this or that author. Therefore, discovery, identification, and intertext
interpretation are often highly interrelated, while intertextual content, which is associated with
some constraint on reading mode, allows for hyperinterpretation. It is difficult to prove the
objectivity of intertext, which may turn out to be a subjective impression of the reader or a memory

error.

As for the interpretation of the intertext, it depends not on the erudition of the reader, but on his
thought strategy. It is a kind of connection with the collective and individual memory, which reveals
the vitality of the national-linguistic and literary traditions. The intertext is a guide to the diversity

of interpretations of thought fields from the perspective of the centuries to the 21st century.

Here the reader is not asked for a certain level of in-depth knowledge and understanding of
something. The intertext only activates certain thoughts. It forces the reader to know in the work
what is in it, only to be surprised. He draws attention to the ambiguity of the intertext, but it is also
noteworthy that the literary culture of the intertext is often inaccurate. Some thought from the text
may even go unnoticed by us, and it is at this time that the reader comes to the aid of the author, no

matter how surprising it may sound.

It is in a single dialogue mode with the author's knowledge and memory, which is a constant in
evoking other texts in the new text. This argues that intertexts created in different eras are
intertwined with each other by a certain mechanism that forces the reader to recognize the
indicators of intertextuality in this or that work, which in a completely different way represent the
complex relationship between the text reader and history. Intertextuality in this triad sets its own

cognition parameters.
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We ask the question: how do we define intertextual memory and then the thinking that comes from

it? What place do they occupy when creating this or that work and then reading it?

The narrative process, the so-called. Creative burning, with different authors. Any author is the
inheritor of a unified world memory, which is distinguished by the similarity of metonymic

character and intertextual form:

Encyclopedic knowledge in the intertext emphasizes not the stock of the reader's knowledge, but
his memory, which is surrounded by countless texts. They emphasize in space the invariance of
space, the variability of location. The facts presented may have been so varied in the labyrinths of

the centuries that we could not even find traces of intertext in them.

The intertext is a kind of circle where the subject, the narrative style, the place and the memory are
closely related to each other. The variability of the "I" connects space and time in the intertext,
emphasizing the dynamism of the subject. It is a bridge to the past and the present. The author of
the intertext tries to penetrate, as it should not sound paradoxical, into the labyrinths of the future
reader's memory, which will inevitably be a carrier of a certain culture and tradition, while

modernity, existence is the fact of the existence of the "I".

We have evidence that any text created on the engrams of various works that reject non-textual

reality does not value the "burning" process of literary creation.

The word is dialogic in its essence, and the dialogical relationship is the true sphere of the existence
of language, concludes M. M. Bakhtin. This means that verbal expressions in intertextual works
express different positions of the subject, which in turn are bounded by different contexts and views.
Here any expression of the subject elicits an active reaction from the addressee. Every new author's
word is subject to the echoes of different authors's words, but with new layers of its meanings it
enriches the new semantic field, presents its subjective views, exposes different positions to the
meaning of the new word, agrees or disagrees with the meanings of foreign words in the semantic
field. Trying to imagine a new subcontinent; It's a kind of dialogue, as M. M. Bakhtin explains the

"human soul", Etimon, the inner "I", self-knowledge.

The main characteristic of the "inner man" is human freedom. We can not place any special hopes
on him. Man is his own master and he often has to break some of the laws that surround him. Man
never repeats himself, therefore, the existence of any human being presupposes the coincidence with
the latter, the erasure of all limitations, the awareness of the existing being the definition of its deep
layers without its own participation. This is why, as long as man is free, he always seeks in the bosom

of the word his final word [5; p. 65].
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MM Bakhtrin's dialogue is a process of furious struggle between "Mesa" and "others". Any person is
looking for an "accomplice" in another person, but only faces the enemy of his freedom, falling into
conflict with him. On the other hand, the "other person", who does not have the power and ability
to penetrate into the "inner truth" of another individual, submits to his inclination to the "other"
and ... remains tempered: it is a kind of fragile reality between "mesa" and "other" and for some time
It even disappears over time. Its basis is the difference of word, thought and world, a different

perception.

Existence seems to be torn in two. "I' and "other" is the final word of the individual, it always
depends on the evaluation of the other, where the intellect is less taken into account. It is a kind of

dialogical confrontation with a group of views united by other non-common goals.

This "disagreement" is heterogeneous, fundamentally different, and contradictory. It often leads to
the formation of common values that do not disrupt the polyphonic universes, only cognition and
self-cognition are endowed with solid responsibilities. Characteristic feature of Bakhtin subject. This
contradiction with Julia Kristeva is read in the texts and discourse. It is the result of the

transformation of other texts, where intertextuality and intersubjectivity even disappear [6; p. 167].

Therefore, the intertext requires a special mode of reading, form, presentation of other conditions
of cognition to the reader, consideration of different positions, cognition of the individual cognitive
system based on intertextuality, other cognition of the world picture, which includes universal
national culture, linguistic layers, world, author It is a new way of being and seeing the Creator.It is
the subject - the addressee and the text - the contrast of the context, where the subject seems to

disappear from our sight, but any text is meant.
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Abstract

English plays a vital role in medical studies and forges the path for medical students to deepen their
knowledge with updated medical information, books, articles, and the latest research, which are
primarily available in English language, but that is not all. Medical students need to study English
to pursue careers in the healthcare field, where the knowledge of this language can be crucial at
times, therefore, English is essential for academic and professional purposes. The following review
article aims to discuss the importance for medical students and doctors to learn English in order to
develop in different settings, the Benefits of knowing professional English in the Healthcare field,

and the Drawbacks of not understanding the English language.
Keywords: English for medical purposes, healthcare field, English skills, higher education.
Introduction

English takes a central place in the international Educational arena and has gained the status of
“lingua Franca” since it emerged as the leading language in science, healthcare, media, education,
and technology. From the point it became means of international communication, English as a
second/foreign language has taken a central place in curriculums at higher educational institutions.
It is particularly essential for medical students as updated materials, textbooks, and scientific
research findings are vastly available in English. Knowledge of this language makes it easier to surf
the internet for necessary information, and making presentations for seminars or practicums.
Mastering the English language also increases the participation opportunities in the Foreign
Exchange Programs. Further, in their future career, doctors need to know English for successful
communications with patients and colleagues and professional development, such as participating
in international conferences, doing research, and getting published in international scientific

journals.
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As the English language plays a meaningful part in medical students' education, some studies have
been conducted in this direction. One of the most noteworthy research was done by Vahdany and
Gerivani (2016) [1] intending to find out the English language needs of medical students and General
Practitioners. Findings of the study showed that both, Medical students and General Practitioners
valued firstly, reading skills, secondly, writing skills, and then speaking competencies. However,
different results have been shown by the study done by Mustafa Naci KAYAOGLU and Raside DAG
AKBAS (2016) [2] at Karadeniz Technical University, Turkey. According to their study, in which
169 volunteer medical students participated, speaking skills were identified as most important,

followed by listening, reading, and writing skills.

The purpose of my review article is to discuss the English language needs of medical students in their
academic activities, the use of professional English in the healthcare field, and the drawbacks of not

understanding this language properly.
English language needs of medical students and doctors in their professional career

In my 12-year career as an English Specialist at a higher education institution, I sometimes hear the
question from some non-willing students 'why do we need to learn English?' Some often defend
their opinion with the 'national ideology', claiming that, they only have to know the native
language. I'd like to quote Dr. Javier Lucaya and answer those students: 'that unless you know
enough English to read the medical literature, it is almost impossible to keep up to date with medical

advances. I honestly feel that English should be a compulsory subject at medical school'.

Fortunately, there aren’t many of these students who need to be proven the importance of foreign
language, especially English, which is a vital part of the curriculum in Georgian higher education

institutions. It is widely used in different academic and scientific activities.

The term “lingua-franca”, which I mentioned in the “Introduction”, explains the role of English as
an instrument of communication worldwide. It takes a central place in academic activities such
as Teaching and learning-knowledge of proficient English and gives students access to better
educational programs, better courses, a wider range of information (mostly accessible on the
internet), scholarship programs, and access to various online courses or webinars. Participating in
international conferences- To be a part of the global community, and to participate in international
conferences, seminars, or workshops, an understanding of English is crucial. Participating in
exchange programs or training abroad - To gain a place at one of the foreign university as an

exchange student, it is very important that you have a good command of the English language.
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fluency in English gives students opportunities to study and train abroad. Without its knowledge

students aren’t able to do well in the local and international arena.

The dominance of English in international academic circles and publications has increased during
the last few decades. The majority of indexed science journals, use English to acquire broader
international authorship and readership, as most international conferences use English as a
communication language to attract more international researchers. consequently, English becomes

the main language of scientific communication.

I can list more reasons to justify the need for teaching English to Medical students, and why it should
be compulsory for them to reach at least B2 level in General English and EMP (English for Medical
Purposes). Firstly, students need to master basic language skills such as Reading, Writing, Listening,
and Speaking. It is also important to apply the knowledge in practice. For this, they need to acquire
Professional English language skills (English for Medical Purposes=EMP).

The significance of EMP for medical students has been studied. According to research done by
Poedjiastutie & Puspitasari, in 2019 [3], English helps doctors for better performance in their
professional setting as doctors, and knowledge of proper medical terminology for future doctors is
crucial at times. Muhammad, et.al. (2018) [4] in one study found that professional English was
needed for participation in seminars, comprehension of English medical literature, and medical
equipment manuals, communication with foreign patients and other health professionals writing
medical purpose letters and prescriptions, taking medical histories. To do the job properly, the doctor
must be able to read and fully understand even difficult medical texts, have comprehensive listening
and writing skills, and fluently communicate with patients and colleagues from other countries.
Therefore, proper knowledge of the English language will pave the way for accomplishments in

study and career.

So, what are the drawbacks of not understanding the English Language? Healthcare professionals
must be proficient in their use of English. Even the smallest miscommunication could be potentially
devastating then there are lives at stake. Doctors need to have good bedside manners, be empathetic,

and give patients information on their health status.

It is observed that quite often healthcare providers blame patients for not adhering to medical
prescriptions and treatments when the problem may be that patients simply don’t understand the

medical terms.

Conclusion. Having considered all the above points, we can conclude that English is one of the

important languages in the healthcare industry. This is the language that connects the professionals,
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makes it possible to transfer experience, skills, and knowledge, and is very important to providing

quality care to patients.
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Paper submission Guideline

1. The paper can be presented both in Georgian (with a full English translation) and in English (with a Georgian
summary, which is provided by the editorial office), in electronic form, together with a review by a specialist in
the relevant field of science and with an answer to the check in the anti-plagiarism program. The author of the
article published in the journal or the head of the group of authors (corresponding author) can be a doctor of
science or a doctoral candidate.

2. The following order should be observed in the paper:

a) Title of the work, last name and initial of the author(s), data on the author(s) - country, postal code, place of
work, e-mail.

b) allocated - abstract, key words (no more than 300 words).

¢) Text: introduction, materials and methods, discussion of obtained results, conclusions, used literature.
Photographs (in JPG, TIFF format - minimum resolution 300 DPI), tables, images, drawings, graphs, charts and
diagrams - titled and numbered (if there is one unit of this type of insert in the text, numbering is not required);
Formulas should be noted in Microsoft Equation.

3. The length of the paper should not exceed 10 pages, including the abstract and references.

4. The paper should be written in Microsoft Word with Sylfaen font.

5. Sheet size A4, fields: top - 2.0 cm, bottom - 2.0 cm, left - 2.0 cm, right - 2.0 cm; Font size -12, spacing -1.15.

6. The method of citing verified sources and literature in a scientific work: last name and initials of the
author/authors, title, title of the book/journal, place of publication, year, book/journal no. In the text, in square
brackets, you should indicate the corresponding number of the author(s) according to the reference list.

7. The scientific paper is received by email at journal@geomedi.edu.ge and is subject to mandatory peer review.
The editorial board selects at least two specialists for each direction.

8. The author will be notified of the decision to publish or reject the paper no later than 5 working days after the
submission of the paper.

9. The author is responsible for the material published in the paper.

10. All authors will receive a certificate for the published paper.

11. The fee for publication of the work for citizens of Georgia is 50 GEL, for citizens of foreign countries - 20 USD
in Georgian Lari equivalent. The person wishing to publish the paper must pay the fee to the university bank
account, through non-cash payment, after receiving approval for the publication of the paper. The university
provides free of charge publication of the article from the affiliated academic staff of LLC "The Teaching
University Geomedi". The expenses related to the publication are financed by the university.

12. The University reserves the right to implement an anti-plagiarism policy, implement mechanisms for
violations of academic integrity and disciplinary responses to such violations in accordance with the University's

"Plagiarism Detection and Response Policy."
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