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Dear colleagues!

The proposed scientific journal is intended for specialists in medicine, management,
physical medicine and rehabilitation, economics.

We hope that the works presented by the authors will help to strengthen the scientific
potential.
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Use of monoclonal antibodies (mAbs) and their future prospects
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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.
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
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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
aresult 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
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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 mAD 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 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 AP 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 IgGl) 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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dmbm 3emmby®o sbdolbgnmmgdol (mAbs) godmygbgos o 8500 bodmBogmmm 3g&li3dggdhoggde
0go3boemogd 3.1, gobobas 8.1%, 30boaddgamo .2, ggema}obodgemo 8.2, 30md0o3300mo 8.1

1bob503@m 360336)[)0@860 830’)38@0, ooboqmbo, 0114.

2&5[}386)038503@0 o 3@050336)0 83@03060[} boagesogﬁm—33@33omo onOoOUOO,
bob603Q)oo 360336)[)003@0 880033@0, oo?)oqmbo, 0114;

*SQ’%"’I’O*’: malkhaz.vakhania@geomedi.edu.ge
obb@éod@o

Lyoheodo gobboemyemos 8mbm 3emmbyo vbholbgnemgdol (mAbs) 3o8mygbgdol bozgermgda
> Lodmogemm  godmygbgdol 396L3gdheggdo. ©obodgrmgg ghoddg Imbm 3emmbyo
oG@obbgnqza?)ob Soggfjdmém?m, bb3oqaobb3o 3@000@00300[} Q’:oo3o@abgbob bososooq)a@gamq),
odemggo 0dobo  goboyol  Loogydggeml, &m8 8m3ogoemdo 3ogg 3G™  o0bggbgde
dmbm 3@0063(4)0 osd)obbgn@gbob 30@360, o’ooB bg@b 33*369006[} doom 0300.4:0000 8030)38586-:.[) oY
306@00 ano3oqagbgbob d 33660@0}6030, oo’ooag@ @ooasmbd)o 30303.

Lo 3305600 bo®93350: oG@obbgUQSBO, dmbm 3@006360 OGOOUBSUQOBO, mAbs, 06608060’
3ocmo, @ooasmbd)o 3% COVID-19.

33bo30@o
8006003@005360 osd)obbm]@o (mADb) 36)000 336’8@3@0 3@0060@06 300@360 ©o 0go

36030@360 0660886360 6068[)08@363@00. 30633@0@ 80060)3@0)6360 osoobbgn@a?ﬁob
30@8&7[) (i)gdsmq)maoa 330333030[) 33@3630 ©o 30@3000680 1975 Gg@b.a@oaoo(;ob

dmbm 3emmbyto obelbgnemol dgloddbgemoce ©03gbadg dotomon dgommepn dgdndoges,
3o dm6rol: 1. 9bhoggbldgizoagognéo B yiéggdel 0dméocmodopos (133c0039%0) [1; 2]; 2.
9bh0ggblgzome o B n36ggdol 8m3mggds ggogol 3gmmeoal godmygbgdom [3; 4]; 3.
50300b0L  dmbm 3emmbyto  vbholbgyemgdol Bo&dmgds HE0bLggbytoe mogggdolgeb [5-
7];
4. 5530060l (30em 3910 B 13690980L 3emmboégdol dgomeoon in vitro 0dnbmgemmdnemobal
396900L 3060003060 Jemmbofgdams o 9dudegliona [8-10].

dmbm 3emmbyho  vbholbgyemgde godmoygbgodesh Lodgwoobm 36odheze80 Lbgocoolbge
(030l 035090980l Lod 3Ebocmmee. 850 dmEol, 0baggdi3ono EO30g0900l cmg&sednsdo.
dmbmemmbyto  obholbgnemgdol  godmygbgds  gm3gddneo  ©@m8mbbres  COVID-19-0b
I 3nEbocnmddoy3.

060033&53330030 3360 B 3363@350[5 oamééo@o%oeoo 0% 303G0em3ols dismqmoaoo

o@oaoosob 30360‘:3@0)6360 os(i)obban@gbob 806300360[} bo(;sob 3@°383’ 8°8°°°9363b
dod6oemdol  hgdbmemmgos, Gmdemol  Loggydggemos  obolbgnemgdel  dBo&dmgdgema
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0030060l B-cmodoymzohgdel  dgébyds  ooggol o6 oodosbol  Bogemmdyé o6
00303mdemobhn® Pegegdmsb [11; 12]. dbggg, godmoygbgdo gdd¢hgob-3060l goémbo (EBV),
60393 ©°037dbg3mmoeo0c0d0060l obhog9bLdgi0a30 360 B-cmodogm3ohgdol
0300(4)(50@030300[) 00d6°3°88 [13-15]. ooommgyem 30000’)@[) od3lj or>03obo Qongomn o
Uoégm%omo 8506)3360. 30660@«)3360, 6008@350(3 oGOobbgUQSBb 060633003536,
6063dm0gdbgoosh  Bogemmdnto  iogegdol  dgébydel dgcoggoce  (Gmdemgobog
3obybodmgbgme  Gmoo  Jgydmose  go8Gogemgds) o B-emodoymdcmolhgdaligob,
Gmdemgdoy gduderglbocgdgb obholbgnmmbigzecgeszné® ggbgol. Loyzgmgbe dgegge doomgl
39thgermBogemmdnéo  (hgdbmemmgoom (cmoggo X 0o800b0l  dogmmmds). gocos  vdabyo,
0@686)60603@0 330000@00 0@0300601) oﬁ(bobbgn@asaéamgbgwo 3363@060[)
08006)@0@030800 EBV-oom 06030306360[) 33@380@. 03oLonob, EBV-0,m 0606[}03006306363@0
3363@860 3063[&)8@363@0 @6)00000 330’0 086@36006. 808380 oboo, G&m3 obobo o6 060ob
93030l980060 §690980 O 96 brogds 3emmbgdal Bo6r8mgdbo. vdgob godmdabog, d306q
Gomgbmdom 3OmEY306gd9b 0dnbmgemmdnmeblb. EBV dodéocmdol hgdbmemmmgoes 2
dgomeeol  3m330bozool gogndbgde [2; 16]. B 1i6gogdol 0dmdommedoiool 3gmmegdol
gemgdherm3mGoool  308mygbgdec 3om33mdgLgdsd o P§ggdol IgéBydal 3Gm3gLols
@533608, 33bod@ma, EBV 30660@0030[} (i)gdsmq)maooao obo@o 036@3530360 303003@0500[}
[17].

¢6>.>6b336360 09339%0b go8mygbgdecm omgonemo dmbm 3@005’360 26dobbgyemgde

5030060l Jmbm 3emmbyéo  obholbgyemgdel  dobomgdoe  HE0bLggbyHo  cmogggdel
3o3myqgbgdo  3ogy gbmo  Fbodgbgmmmgobo  (hgdbmemmgoss.  39bnéo  abgobgtonm
I 003060901 0033900L356 5o300bals vbhoLbgnemgdol dgqddbs dotrggmmoce 1994 Bgemb
3obbmG30gmmee. (HE0bLYOHMIMbmByemo mogggde dgo3030bgb 0dnbmgemmdyemobol 3dody
$0330L0 odlndngo K (3030)F0330L 3o 3maérgdgem 39690L [5-7; 18].

me’:m 608@86033 ocoB'Q':SUQoob 806803@(‘06030, Oo’oosbagsnéo m083gbob 6868630

©oI>hgd0mo  33em0emgogoel  dghoboom, dombBgyemoes dbndgbgemmgobo dgwgzgee [19-21].
09u103500, HGobL2ABME 0 o27qd0l Lodnommadom, 50-83q 3qho 980060l dmbm 3cwmbnéo
Jodo, ¢ 39°9 339 9°9 9 °9be o 3Oy

os(l)obbgn@oo 30@863@0. obobo aoQoos 3@060336 33@3386b ©> 6 30008060 1339
bgdootmymos bod 3eMbocmm godmygbgdobomgol [22].

dmbm 3emmby®o b¢albgyemgdol (mAbs) godmygbgdal Loggemgde

0d9bmemmgonéo o Imemgyemyéo 33emg39d0bocmgol, domo Bomommo bBSBoosognémbob
Usoéob 80300. obobo 8030’:033686006 oq:oaoosob maéoBooBo, BOQSBOU 8068&6@030, 0336360
3olybol Lydérgbooda, oogogdgdal Q)ooasmb(bos-ﬂo, Ledbogbol cgéo300dn, Semgégools

Qooasmb(i)og-ﬁo, 3006)8005‘3@ Ogb@gbao, 3m33@8db360 60633360[) 806836@030,
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L3g300em0dgdnemo PIEgEgdel 0gbhocge 330030, 3og;3060L EOBocgdols o LodMGHbocmm
3693060 q00l go39gdyémdol godeode [23-25].

dmbem 3emmby®o 6¢albgyemgdo (mAbs) 3o8mygbgdol beggérmgdo

83@0@ 05030@3600 dmbm 3@005*36)0 oSOobbgU@{JBob boq)ooasmbd)o 3™ bosaémao
80800936360. domo 80800836360 33[}06@363@00 °60°336°b @0[}0@3360@. 3006003@005*3680

9bholbgnemgdds godmygbgdo 33mgo dombodga30bm 808060y gdgodon, 396dmeo: ggLihgeb
demmth0bga(6031ddo L3gz0a30 360 (30emgdel vm8mbgbol Igmmeeo, ggmm-gmmgdhemapmégdols
adoo  odemomo/gboteofgdymmo  3oemolb  0geogdgbhgdol  goodobs  domocmeool
goenh®8g 3980g™80 0cgbhoazoadgdolbomgal, GmBemal &ML g3o8moaygbgds Lodogdm
3oemgdoboedo  L3googeznéo  obholbgnemgde); ELISA  (0dnbmozgédgbimemo  9boemodo,
obhoggbol 96 Sbolbgnemol  06LGomd0L/3mb3gbhGoool  oggbel  dgomeon
0336336630060363@0 os(bobbanwgboba o %Séagsgob bnbbd)é)o(i)ob 803(’033636000);
Goomdnbyéo  oboemodo  (RIA-Radioimmuno  assay);  godwobofg  (30¢m8ghos;
0336m3ob¢mdoaoo; 03@30063[)836803@0 3030’00)[)300300; gwsdoémsn@o 303600[}300300;
3mbogm 3060 8036mb3m300 oo Lbgo.

mAbs go3m0yggbg0ob melyemmdol sbowggbo 306g9emo 196 2 33060L 30630g3emmdsdo.
0bobo 6953069896 3emo396tol Bogé godmymazoem Jmbombyem gmbomhtm3nbdy.

mAbs-0o  dgbodemgdgemos,  obggg, Lgbmdago  3Bood  goodgde  ovgogdgd0L
00gbmlhozo. 8og. gmbmégoby (g308m863q300 Neisseria gonorrhoeae) oo gemodocooyéo
obogggool  (godmdEggzes  Chlamydia  trachomatis)  oogbmbhogs  15-20  Bo>-do.
dg006900bengals, bbgo dgomegdnm 3 0bagggi30160 oogogdgd0l oogbmbdn ol bintwgdo
3-7 coy. mAbs-0o dglodemgdgemos 396390 goénbo 1-0b 0cogbhoazootrgds 3gé3ql goémlo 2-
bao6 [23-25].

dmbem 3emmby®o b¢albgnmmgdon (mAbs)gitggdel hedgdol ocogbhoogezetgds

mAbs  3065306mdgdgb 0dnbyé 3olybdo dmboboemg Lbgocoolbgs  hodolb yiegogoel
OQSGC)oosoeoéa?)ob. 8°8' Qma%meod)gbao mAbs-b 08853685 B @03030030@360[), T 3363@3@0
39em396gd0bo o T byndegbmégdol godmbogamgboce. obobo g6r0356900Lgob goblbgoggdosh
Bgo0306memo vbhoggbgoom, o3 domo 0gbhoageetgoel bodyoemgdol odemggs [23; 26].

dmbm 3emmbyto  bholbgnemolb yggemodyg owo P3oeohgbmos 0d0dos, G ogo od
osd)oagsgbob oGoQ'm%ob, 300603360[50 o aobnceooo:;gbob boano@gbob od@gso, 6003@8603
030000639 736md0 0ygbgb 33emg30L 3Gm3gLdn. Lbgoslbgs obiolbgnemol godmygbgds

dgodemgdo 3memgsnemgdol gobobdgbrosc 96 ¥gegodo dvmo ghgdieoborgol [25].
dmbm 3emmbyo  9bholbgnemgdol  (hgdbmemmganm  dgbodmmgdgemos  Jlmgoemgdocob

336)3@3@0 3003‘3@030360[) bgBoéoBoo o 050@080 ‘3363@360[) 33@0306‘3@0 oscboagsg?mb
3080038636000. os(bobb{m@f]&ooo, 6008@8608 3500@00@ 1 056088636 QSGaéSoGoG@b
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3obLoBmgeoggb,  dglodmmgdgmme  goboe  Pitogreol 03 3oem3zgyemo  Bgoodoéyemo

3«)33(*)636@360[} q)oq)asso, 6008@8608 80608@3 NG oym 803«)3@360@0. o3 83000 3306@850

13562900900L 3gceo306remo d935cggbemmdal sboemndo o a31bg3ené0 oggegbiadgds.
obholbgnemgdol  Lodyoemgdoon  Jgbodemgdgemos  3obgLodmgbmae  vbhoggbyéo

QS@&@SOGOGGSBO, 6)(\')3@3608 boanowgbab odq>33006 Q030@605mm bb3o @oBob ‘3363@360,
393. (h3060l, 006 380, mgodemobs coo . 3.[25].

bedbogbol eogbmldzs o 00360300

mAbs dgodemgds godmygbgdnemo oymb Lodbogbol yieggdel L3gzea303960 vbhoggbgdal
Boboomdgg. mAbs-ob bgem8oLobgrom8mdsd, Gmdemgday 3g0;3bmdgb 0d1byco HIGggdal
06603863&), g 33300[}0 o @03030030[) 806 3399Co 003360[} QooaGmbOo 30 8003830’)60[}0.
mAbs, ob333, 09363636 030@63()[), Sgat{oqmb, 8bb30@o ©o LEm&Go 605@030[} b03b0350b
003b6mbhn30d0. 396dme, bobggemol o6 domogbool 6031ndgdal dgbolBogemoce Lodbogbol
3363@86015 ob 0d 60300036)36360[} 0Q3600030306360b0m30b, é:ma@gbboe b03b036360
3363@860 8080003‘33033636. Q)ng@q)gmbom, bBSBooQJn{oo mAbs b3@80b063@m800
Jmemmégdhoemyéo Lodbogbol, Lozggepbobs o aggoempgel Lodbogbggdeliongol. mAbs-ols
do8ogemmdom  gobbm3ogmmgoneo 037bmmgeodes ©g36mhotagosl (8mBowgs) 1399°93L
obgoo Uség@sbb, 6)008@36[}03 od3oo Bod)ood)mfjbo 3360060, é\mam{oaboe 26006 80060080(1)360 ©o
3036)000308860, obhobbgyemodm jogdymo  Piégenme  3ohmdmdloggémscl  (ADCC)
boano@abom. b08b0360b 033600003(4)03oob Q)émob, mAbs 3303306Q36006 30033@8336@'36
Boq;gbb, 60’)8@3508 306@0306 0633336 3363@3@ @mdbogno’ombob. l)GooéJOQ Sb o640l
3™93cmg39bdovdm 3ocogdnemo zohmdmdLomemes [27; 28].

mAbs 3gndemose bodlogbyto N3rggdol 8ogé godmymagocmo 3ol ogodhmegdels
@06@00330, 36)@0[} 03odd)oo<4;ob 0/0338360060[5 Q)ooo(4)8363ooo, éomoB b03b03630/00 U:so/oan?)ob
3Emmocggfoee ga39dhnéo Bgbcogos. Rituximab (IDEC-C2B8) IgG mAb dodgéyemo
os(i)obbgnqmo, 60038@03 3330@00@ 80300’0003@00 CD20 300@8 3*3@0[5 GOSQQQa@Oa ©o 030
99399hn&0s  Byitrgogdolb ogmgolgdosbo Lodbogbol Lod3yéboemmee. IbritumomabmAb-oo
CD20 sbt0ggbol Boboomdwmgg cmodogmdal émmb. ogo 3mbongetgdnemos Goomodhon®
08m@Hm3 0beoyd-111-0006 (111In) 6 ohE013-90-0006(90Y), modagmBoo o035 gdYmo
30@)36@360[} boasnéso@mq). m03@030638@\>@, BOBOSGOSBB 3336)60@«)535 OGQOUS—HI
336)[50000, 6)0083@[)03 338@38 80033860 066033—90—0b 336)[)00. Ibritumomab-Ub 330@060
Rituximab. Tositumomab, 6)0088@03 mADb-0o CD20-0b 80600@3@36, 308000386360 @08030':80[)
Lod gyEbocmmee. 1311-Tositumomab gémigeowo Loodgom LodEboemm 3tgdscohos B
156910 m0degedal 3 3mGbocmmdsdo [27-30].

gb mAbs agod@gbo 300@0030306@686 60@00’;030)0(030[} (60@0000336000)860300[5),
(i)oodbosob, Bo@m 3060[} ob bb3o odd)oné)o 30060330@860[50030[). BOUBSBOOSO 3‘36)0mAbs3gon)8?)o

obg 033535 b@énd@néoéaba@o, G330 0560386Q080303306863@ 03606336@: 33‘3d@oo
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©97)39330609L LodaBg obhoggblo o go3gdhmeyem Niegel. mAbs g3o0d6yggd Gmenl
oLEYemgdgb 339600l Lo8logbol oogbmbezoda. obobo dcmm3og96 HER-2-L (50030060l

9300096 3ol godhmEolb Gg393hmeo 2) Trastuzumab-ob godmygbgdec. HER-2
3039694L3egLotrgdnemos 83960l LedLogbol 3g8mbggggdel mocmgdal 20%-3o. Cetuximab
3633060@00, 6)0’)33@08 8a3m0336360 8336)@0[} 30600[)0 ©d @0803003360[) ?)maogéooo
<Bm6)3ob boSgUéGOQ)mq), 6@00303[& HER-1-L 8008036000 b08b035360 ‘3363@0[}
dgdmbgggodo.mAbs  dgodemgde  godmoygbmb 960  Fbmemme  Lodloagbyto  MGgEgdel
Qgéadeoobmy)b, oﬁ:oaaq) domn 8&[)050@836)86@0@03. 806@0 odobo, 3@0603‘360 33@33360
033363636, é6md  mAbs 300)00@0080360[) 6060@002)(4:03 6)88()[)00[) 8°6°3°6’“’63636'
omemm3gemg3gde  oh39bgogb, md mAbs-ol  3mboygohgol, Bodemgolbs o dHeodLobgal
dgydemosc g 393060 YiGggdel gobocgnegds [23-25; 27-31]. cmge 39300l Bobsomdwgg
8030)033682)006 obgooo oGOob03b036360 mgéoBon@o mAbs, é\mam{oaboe 0600b Gemtuzumab
> Alemtuzumab, Rituximab-5603m33060l 003gmdol 6™, Trastuzumab-8396c00l
LedLogbol ©6mU, Nimotuzumab o Cetuximab- 306306003360[} 6mb. Alemtuzumab odemggo
Ly ©gdobool Jérmbo o modgmzohéo go3gdeol ML modgmzohgddg CD52
I 3nemolonoh  o393306980L  gBom.  ogo, olggg, bgeml  1ndemol 06 38cmals
HE06L3emobhdE00l EEM®L mEZ6083al Bogé mbmEyem dgnmogbgommasl [27-31].

Gemtuzumabozogamicin (Mylotarg) obholbgnemgddg coogndbgdnme ogéodoss 363039
dogemmoceéo mgo3gd0ol dg8mbggggdde (AML-Acute myeloid leukemia). ogo mégo608330
38390300 06660336360@. 6033363600, &Hm3 030 SOSOdGUéooémaméB 30600[) bososooq)a@gam
L3gzoag03nE0  LodyoemgdO36rg3emabogé o 3eobozy®  33em9398d. 03 369300l
osd)obbgnqztgbob 03608335(1)0 BG(Y)?JU b08b0358bm06 obmeoégbn@ CD33 °6(b°836b’ 6)0033@0(3
Bo&dmeoggboemod  vgmgaligdosbo (emgo3gdoneo) demsbdyéo 33t gegdol Bgrodedls o
303@0)80)6(‘0300360 boBols Gméao@né 3363@3683, 306603 NN 6006)30@3(4)
3330@0030033‘36 3@360300@35@36 Q36m306 ‘3363@3688. Sl’ os(l)obbgn@o 3005003@00536)0
9bhoCD33 0dnbmgemmdyemobo G-oo (IgG), GmIgemoy30gd06gds 3oemogdgdogobol gods
Bo6dmgdnemb (N-o39h0em-309em0dgdo(30b c0ndgmacmdnceésdocon-CalichDMH).

Gemtuzumab ozogamicin-ob 960-9600 3396000 99399hoo 3960~
™ 3em)B076000003500980.863039  dogemmggbyéo mge393000 b Bogemmeobdmmsbho o
Lobe® ™Moo  EoOgoEgdYme 62 3o;309bdEob, HMImgodoy  Semmggbyéo Mgl mgobo
336’{]@860[’ (bé)osbBQ)oG(boBoo Boo@oégb o 68@600[)33:1@3@0 330930 80006)3[), 14-3o
3o, 30635 germzobo N3Ggg0l 3oobgeg30dcg Gemtuzumab doomm. 3ocgob 13 3o3096¢d0
33500—003@380‘360 @0030@860 306300006)@0. Gemtuzumab-ob 30@350@05 3,5 003330 10
353096¢h0eob  9-L Boyhotd mgbmgobo  3itgrgdol  goobgfgge. domgob  yzgemol
6063300006@0 3360’:—003@330360 Q0030Q060. me)m 4 3080860[’, 30[)03 Bon@oé)@o
Q36m3050 ’3368@850[) 80@0586330 Gemtuzumab-ob 30@350@05 3,5 oo3ob 836)3, 06)33600[) NG
3961300006000 gL EvOgogds [32].
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3963393h0bo  (Jodoyéo Lobgembmegds Trastuzumab)dgodemgos  godmgoygbmer HER-2
QoQabomo 8336)@0[} 302)00[) 0@683@0 ob 8300[)00806)363@0 bOOQogbob b0333660@mqa,
6)0’)800-.4)8 doSommgﬁoBoob 306)0@3@360@, ob338, 3°C39 doQommgéoBoob 338@38,
0393 Imo(zogh 96030 30m06L, 3960l 30dmb Gg3000050L G0l 30l 3gLodizaégdemace.
396393h0bo 93919850 ©98(h 30390700 ©33-b bneLocmabs s 658emol Looggbhmb ogé (FDA).

o3 d9gbgde Trastuzumab-ob 33960 go3gdhgdl. ©omddol yggems dgcon30396¢ols
dbgogboco, 396393(heblo  Igndemos  goer33gneme  339homo  dmgamgbgdol  godmBagge,
6m3genmogob Bmgoghomo bo33omeo bgeomBrnmos. 396(393¢0bolb yzgemedg gogezgemgdnemmo
8336)@0000 Sogadd)gboo: ooo3ob (h3030e00, @006)30, 83@0[}6)330, 3380350, Soq)oq)o
h933960ne0,  gnmol  3Gmdemgdgdo, 0boggdioe, Mdocmmds,  bggmmo,  godmboyooa.
Trastuzumab-3o 3306@360 obgooo bgo’oomgn@o 8336@0000 8003@86360 80800063000[),
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aneol  36mdemgdgdo  dgademgos  doomegl yLeddhmdme, dog. gyemolb  o3ybgzeal
Qod330m360 ©o 3306@360 80800[)0@‘3@0 ogmb b083®m8360, 8°3' &'qub 33836360000

U33060bmbo. oUBoQ)gbqpo UGQ)O 803d33b 3360@@360 338@38 boGB@magbb: @06)03350[}
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3&)006@33360[} &0l 30 3030/000 Soq)o@oo, 60030 3368330060 800@360 0600(4:030 3@060[}
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99 306000 g6080L 35OMYOS, (1000 IgdmBAgL, Bmgme 3domdl 3s3096¢eb gyeme.

33683360630 330d@3?)o 80300053000[) 3603300600, (4:0038@03 aoémn@abob 33800[)383030
cnghoemyGoce Jnoghogde [33].

Nimotuzumab 5530560l dmbm 3emmbyto sbholbgyemos, Hm3gmog mogobs o 30L&l
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(930c0g6dycmo 3ol  ogodhmbal  Gg393¢h ™). ogo Lobiogboemm 30emos, Gmdgemos
1560900900L bemEBoemné goymagol o3mbhGmemgol. 303mb Bmgoghmo gmédel émL gl
693930 o3gemgds, Gob  dgggomdy  PEgEgoe  P3mbhfmemmem  oymagesk. gL
dmbm 3emmbyto  obholbgyemgdo  demm3zoggb EGFR-LU o 336gwgdel  13mbhémenm
3°3G0gemgdol oRgerqdqb [34; 35].

Nimotuzumab-ols (bcodbo 3‘3600?)0 ©>  nboggbmbmgds  dgozoligdnemoes  &08cogbady
3659300603960 o 3em0bo3yéo 33emg300. 5©bobdbogos, B3 ol gggeome dmgmmgbgoo,
éma@gboe, émamée 63[&0, EGFR-ob 063060600686[) oboboomgbm, 60300603060 o 3060[) bb3o
(bcodbo 336)0 gosgd(bgbo, Nimotuzumab-ob 388005383030, OQGOBGU@O b033(boo8050 8306;3@ oym
3o3mbotmemo. dg3boghme goeoyom, 930l 3089300 ob, Gmd Nimotuzumab dbmemme 03
156090090L 39emgde, Gm3emgday EGFR-ob d03gégdldtglooo godmathggosk [36].

3@060336)0 33@8382’00’ @@806@, ém3 Nimotuzumab bosaomQ (me)géoG(an)oo.
Nimotuzumab-oo, 5083‘3660@36 30803563630 333@083 8036)33@363@0 Uoégmq;oooo
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6)0033@308 799 0@030060 8m6o60@3m6@o, NG 33060363600@0 8603363@(’03060 803330’)60[}360
063 00g0L (H30bol oghogmdobo o 63 AP3gdthocol mbgdg.08 BoboomBoggmdcogo
390093900l Logeonem oblbs oym 33emg3980 03 593006900l 8mboBocmgmds, Gm3mmgabog
0033903960l 9300900l dmemm Lhoos 3gmbroo. 93 3rmdemgdol Bmggotrgos Lo 3domeo
dSSQ)oa, 60@806 émn@oo
0bgeo oEednobgoel 3mgbo, 6)008@38[)03 9b covog0gdd 36m863b06380b Lobyob go33g vggon.
396000 9dobd, Logocmo 5em(33908960L o030 gd0L o3erm WGHIsc dgbBogems [37].

AP 3g3¢ocoob L3g300303960 Gmemo $96 30093 dmEmmg 96od 3o 3397mo. 396dme,
60o3gboe  d3obmEos (939330693 dolbo  Gmmo  sm(33903960L  o9g0gd0l
LEd3HMBorob b JoBgBorob [37].

mAbs oo 300600603063[)360

mAbs-ols 806300)06:)50[} 600@00@60006@3@0 30@333360 30060)60300/031)0[),
606[)03300686000, SARS—COV-oon)o MERS-CoV-obs 30600@3@36, 3806@860 ogmb obo@o
3(’0600603063[)0[}, SARS-CoV-2-ols, 368335300b o6  3dolo g%gddmé)o 333650@0060[)
3000868030/00 880. mAbs-oom 30[)03(4)0 0336030300, bo3o§>onq>oo@, bén@ 8°6 336686ob 380/0
393m0bgqal, dogéod dgodemgds bgemo dgnbyml ovgogoel oddadgoal dghgérgdols o
d98nemb goémlol ©g3cmozoped. 33Gbocmmdol swmbadbycmo dgommemo goblo gymégdom
939Jhnere 0gbgde Lodyoemm o 3dodg Lodgo(30bm BrogmBotgmdal 8mbg 3s(3096hgdelvmgals
0 93 5300690L Lopmzbemol gooehgbodo ogbdorgds.

COVID-19-0b 3396bocmmdsde 36rg3o60¢0 hm(30em081dodo $96 300093 2020 6emol do0bdo
393moygbgl Robgem8s 94089385 3dadg 3cm0bo e Lyeomol 8dmbg 3o;3096(983d0 oo 39g30(3
Bo&dothygdnemo 9dmBbeos [38].

@m30@083802m—6>3 300860606(53@0 3mbm 3@006360 os(bobbgn@oo oQ)oaooGob
0bhger0g0306-6-0b (IL-6, 083xbmgemmdyemobgdol 3emole IgGl) Gg3g3dmeel 30docon.
Lgemgghoyeo 339380690 O cgnbogh IL-6-0b Gmgméyy blboc, olg 393d860byem
638836006)86[). IL-6 86030@0335:130‘36080d)m 30600, 6)0030@[)03 bb3oq)obb3o @oBob
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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 CA1 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 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
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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 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).
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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 CAl. 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 CA1 (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). 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
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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.

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
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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 CAl 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 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
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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-HtsaR
(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 with gamma oscillations were putative trilaminar cells (firing probability 0.31) and back-
projecting interneurons (firing probability 0.13). From MGE derived interneurons during CA1l
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.

Allthese above mentioned investigations create valuable knowledge about the parts of
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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?

Conflict of interests: none.
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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.

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].
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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]

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].
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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 49
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

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.
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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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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 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
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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 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
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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 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
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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

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
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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 (Nspl-Nspl6) [6]. The viral replication and
transcription complex (RTC) generated by Nsp2-Nspl6 additionally promotes viral genomic
RNA replication and subgenomic 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-Nspl6
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].
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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

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
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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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50030060l oo Lbgs bgébgdemoobms 0d3by&o Lolihgds 060l mEgobmgdabs o Pitggdol
3™33emgdlo,  Gmdgmmboy  dgndemos  gobobmézogmmmb  adnbmmmmgonto  ognbdi30gde.
130639cm9L  gmgemolo, 0dnbyéo Iolybo bmzogemgds gozmizehgdol dogéh. odnbyéo
Lobhgdob  33ErgEgdol  38ghglmdol  Bo&3mmds  brogds  Lobbemddoe  Jumgocemgddo.
ImBEro0emgddo, 93 Péggdol 1dghgbo boBoemol gobgomomgds oBygds dgemol (hg0bdo.
domenme  T-ewodgmohgdo  ©oggegbotegdosh modybde (339603960 $06335¢mdo).
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0336'360 Lobhgdo 0bogggizenlgeb Lbgneml (4)03@36038 ©™bgdg o(303L, ©30Lmob o330l
b3380030314>mbo N0MGYD Qmsggg Soqumobb. ab @msggboo:

. 306)33@0 QmGg - 0308033630 606)036)360, 6)(\08@3603 bg@b 33@006 06033dB°°b
393m3mbg93900l (d0ghgé0gool oo goelgdol) mE3zo608ddo dgmbggol. oy 3smmggbo
3ooemoboglh o3 Boéogégbb, dodob 3oLBg B3gdmgdgrogosl gobmezogemgdl 393cogge
mby;

. 380')(4:3 Qmsg ooosq)bgmqm@o 0836360 bob@aaoo. ob 83b3@360 y3gemo 388606330 ©o
3bmggemdo. 03 dgdmbggaedo, Gmgloy 3vmmggbgdo gooemsboggb moboymemmam
083636 agdosogasbboe, bgébgaqmosgbao Bogﬁm:;gbo @0330[} 388@380 @msg;

. 3815038 Qmsg 386360@0 03363630 bob@gaoo. 0336360 bob@gaob Sls boBoemo 0)03()[)0
6909300L 033000 obegbl 0baygdzone 3Erm39Ldo, Ysbem Bom@maoaéo doboemals
oameﬁmbob 30[&03330063[}36@0@. obgooo 803330063[}363@0 BObnbo 33606336363@00
3°°°°°836°b 8060@3‘36)360[} 838@38‘)(3 033603@038036)0 agbbogégbob 030063000. 3[)
Lodnoemgdol odemgsl dgdgbocmo adnboggholb 394ob0d3gal yozerm bGéo%o o demogro
630806360 dmoboobmb 03039 30mm8360b ymggemo 338@80980 803005360[}0[}.

039636 dmgdgrgdgdde 360d3bgmmmgob Gmeml SLEmgol 3m33emgdgbhol Lobgds. ol
6063m0@836b Bomdoaoné 30[}30@[}, 60’)83@03 3033[} 3Bbm Bo68m3mdnl 3363@060[}
99336060b. 3033cmg896d0 dmozogl 20-8g Igh Lbgoolbgs (30emab. ol 960l mobroymemocmo
0d9by60 3olnbol dotomowo dpdmnmo  3m33mbgbio.  3™33emgdgbiel Lobhgds d93&
bobgmbob 8005600, 3o dmérols 36030@ nbgébga@mboe.

0@030063630, gb agdosogao od@onéngo 3036006'3@0 Uségqjgbob 83@0300/033 oébgbn@
bobdotbyemgddg ob 63 o 3rm0903g odogErgm dbhelbgnmmgedg 3m83emgdgbol (30emgdal
dogermngdeom (Igmérg dgdmbgggo dbsbogl 160096 303306L mobrosymemmocmo o dgdgbocmo
0d9bothghgdel 399oboB3gal dméal). n¥Ggel 39386068 dodogégdyemo 303d3emgdgbhocosb
3o3mbyemo Logboemo obggal LBEoog Egodi3090L, GmBmmgdny d0dobonmos o3 Piégal
3oboognegoodg. 93330560  Ggogi30gdob  LoBdotg  gobdobmogdnmmos  3m83emgdgbrol
dmemgzyemgdol  obdedggbnme  dbmbgmemodnto  godemoghgdom,  Gmdemgdog
m03obm03o@ 3600(530836[5 (30@(4)00@03350[) 3@0[}0[} 3600@300@08’36) 0336336&96[))
8068000@83686. 3oL BUGQS& 6)03 3“83@38360"[’ 30@860 80386)‘”@360‘56 30360‘:0‘:6606083[),
80033860 domo 36)00(5300@03360 8(‘0583@860, 603, or>o3ob 35603, ood@onégbb 30033@3836@0[}
bob@gaob bbgo 36)00@30836[) 0 ©.3. 93603500, 66HImM0dmde 30b 3070 Bgogi300, Gm3gemog
odemogégdl Lobyol Logboeml Fobrmgoe oEgdomo 1313038060L Lodyoemgdoom. 3oL 30c00L
d90093°00 Bo68m0gddbgdo 393howgde, HmImmgdo3 0Booggb 0dnbye NiE9wgdl, sdemogégdgb
Lobbemdotrmgems  gmbgomdol o  obrgbgb  1iGggdel  Bgrednéol  m3Lmbodozosl
(9byolbgnemgdol o 3m83emgdgbiol ogodhmol oebmdasl), Go3 godhondoe domo
dmbodgbos  goboogn®gdmo.  gobes  0doby, NIGgEol  Bgodeédg  3nd3emgdgbroel
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RogdhmEgdel  06LgdIMdS,  (30dm3cmoddyemo  393d60bol  odemol  dgrggoe 0bgggL ol
3obocognrgosl.

039636 Lobhgdodo 360dgbgemmgob Bmeml SLEYEdgb Lobbemol ogm&dosbo gemgdgbigodo.
mgo3mzohgde  Bo8moggbgb  dofomo  Yigegil,  Gmgmey  0obrosymemmomm
(géobyemmpgothgdo o Io36ma3oggdn), olg dgdgboem (3ofggem Gogdo, modogmizohgde)
08{]6003@30. oaobm05033, domo Smdagq)abgbo 830@6)00 303306)300 36008063000006.

botyytrocmyGo  Joemgfrgdo oo  modqmpohgded,  Gm3emgdlsy  gooRboo
Bodh@Hmgboyemds bedlegbyo o goérnlgdyemo P rgdelode. mgobomgol o3 NG gL
806050@0336, 6)008(*)(4)8 @08%«)300860[) 3°C™39 333%& obobo o3m6806@86006
0303mdemobhgdel  oc3gégbzetgdol  dgrggoe  dgemolb  (hgobde. omo  gotrcoogdbo
3090 bogds Lbgoolbgs  Jumgoemgdde o mEgobmgedo (cmodayyéo  3306dgd0,
3@36000, Q3od@o, 606@03360, oooanbo, b0330@mb6m ©o bb3o), onoB obobo 3o@od333005
bb3oq)obb3o 306006@0[} 60@360@36 30@863?»@. 60@360@36 30@3636[} doon obg
UG“”G’S?’SS’ 0dol 80300, &m3 obobo T-@oa%mBoO-go@‘gégbobaoS 806bb303360m, 330@ >600b
333@3@0)60[}0)30[) UBboo 336’3@"[’ 33[}603@0[} 80&)333, QOUSMSGSBQQQ. 60@360@360
3096930l 8mg3ggdel 894060880 0g0399, B3 T-30emgérgdal: mEogg 30emgéo mogel mogdo
od)oé:gbb 36)0)0 ©° 03039 86)063@36[}, 0/0003@36308 8000003[}36‘3@00 omdbo'_gnéo 6030008(4:360.
NK-y369c00 dg0bme g3mbhoghgds Lodlbggédemm nigol o 391mdggdl 3obdo heoglo 3né
bogamngérgdsl, Gmdgemo(z ol 3emogl. bogmeommyo Jommgegde 30 93 dbodolgob ooyemos.

3363@8&5, 60’)8@3508 6060[}0[)080/03636 mos@ogm@c)@ 033630/0 BQbUbb, 300 33003686006
030600806860 (3o 36000308360, 630@600%0@360 ©o QSG@&OOUQJO 3363@360), 3mb0360
15090, d9dmagommgdo, gmBobmajoemgdo O dbgdéngo  Joemgfgde. gL MIGgEgd0
53mo[3bmogb o 9bogn©gdgb ybm boBoemo3gdl ggogmzoh™mBol g8om (d;obodds o
15629030000 dmbgemgds). 396 ces ©30bo, mobrosymemocmo 0dnboghghol gobdobmezogmgdgemo
‘336)3Q860 8503363@003050 3‘30803@8300 336350@0 oansoégd)ob 33d05038850b aood(i)ouéa?mb
36>m(39L30.

COVID-19

éoansoag 63@00, ézoB do@nos od@nownézo 805@0 300000886360 3063[}360[) 86)00—
96000 bobgmods - 3mEBMbogatnLgde. 8oa Boboom8ogg dérdmems Lo 3domee G 5xdmBboo.
RY:) 3063[)3680 380833033b 86030@0 b(bﬁ)o(baaoo 30[)30563@0 0560306‘3b~3@0 oansoéad)ob
ooo3oq>.>6 oboBoQ)g?)Q)oQ. 80353@‘)3‘)@ 0dolo, 6HmI 30’)60)60306)3[)360 33@3606060030
000698100, EMgmE(3 Yogboco 3063@0603@0 300000836060, obobo goboboemgdmeobypb,
éangmen3 dbyongdo obaygdizonto 08356360, Gmdemgdo(y ©0d00bgddo 0639396 bndnd Lgdmbyé
6080386&) ©o 63[&306000)63@ @0030@868&). mnaeo, Smmsmgnéo Bo63m3mdnl
3Embogoémlol Bmgogéemds dodds, Bmgméoos 36339 60[}306)0@«)&)‘3@ LobE™Borob
sbmpoérgdyemo 3membogoénlo (SARS-CoV), sbemm omdmbogmmgmel 6gbdabohménmoa
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LobEG ™ol 3mEMbogotylo (MERS-CoV) oo oboemds 3mémbogeénlds (SARS-CoV-2),
8080’)06303[5 336)000@‘3@0 003303536360, 6008@8608 0030Q3536 o@oaoosgbb ©d 383:1(4)86005
5030060l $0636mgemmdsl dobo (SARS-CoV) 3otrggemo sq3gemdgdocesb 2003 Bgemb. gL
JmGmbogatnlgdo  96mgg396  3oL30bdemol  cogros3geen  3Gmgeodol  dEogocmo
mos@ogmq)oqm 06003063b3@0 30[)*35360[) q)oéq)383ooo, 6008@36[508 ‘36@0
399b50gegd0om gomlgdo. dgwgaoe 30 begds gotnlgdol Boédohgdnme gowogde o
5O3(hd300 9o8006-dob30bdgemdq [2].

JmGmbogotmlnmo  oog000900-2019 (Coronavirus disease-2019 - COVID-19) o650l
UoQésbo@ 30@08@860 bgﬁom%n@o 6)3[}3060@«)63@0 Qoo:;oqmbo, 6)0033@[)03 06383b
SARS-CoV-2 coo 6)0033@03 306)33@0@ 8'58“’3@06@‘) 50600030, do@od 3330630, 2019 qub
©939989630. SARS-CoV-2 LE&Goggoce goghpgemees dogmmb 8bmogemomdo o $0beooigel
dbmogemom mEégobodoosd 2020 Bemol 11 doéohlb godmosbocos 3obogdos SARS-CoV-2-3g [3].
COVID-19 306@33003 3333006)0@ 33330@0 oQoaoosgbob Bbm36330b 63[)0, 00 38600@0
dmobobo  Lodgoobm  dmdLobyegool  o&lgdyem  Lolhgdedg o gobrs 1BUMHBSBE0
meooQ)U&m ©o 9 30060030 3‘36)0 63063000. 3(&)30@0 30)60)603063[50[} oébgbmbo Qoanégbao,
3o dmeolb SARS-m06 (09309330690 CoV-9830 o JmEOmbogatnlgdol Ldm&swymo
3000033907 oQoaoo[Sob bobgmbéo'g 600’0030’083, 06@330 boano@abab 30306)03@0’)00, éHmd
agbod@mo 333@8003303 8mb@3b 8000060)83(4)0 80@0(333360[} 338035333360. 0800003, bofsoémo
bol)Géoq;mq) 300063?)600[) 60800[)030@0 COVID-19 306@830()[) 3006(1)600@0[), ob333 (4)m8m6>3
3000868030/00 8b603bo BQGanoabobo 8003030@30, 3061)0 33000’036000 3063[}3@0 8‘)36’83@82’0[’
3693961300L0> @O goLoo 308mEagMme EO9g9gdgdel L JEbocmme. JMEMbogatyLol
dob30bdgemmob  mogermddgrogdol  dgdobeBddgiol  gosbmdngégds  33badgbgemmagobglos
989960 399;306980L0 O Mgeo3enmo Lodnsengdgoel 39d33oggdaliorgal [2].

JGmbogatmlgdo 9390360l 3EMbOgecbgdol  mobol MG MM 3MEMbogaébgdol
J3gmEobl.  mEomm jmémbogotobgdol  dggmiobol  goémlgde  dgodemgds  ooyml  momb
630680060@: 0@030—3m6m603063b0, 6300-30060)603063[)0, 8030—300600603063[}0 ©o
geho-3membogoénbo [3]. (3bmdoemos, Gmd o3 30énLgol dmEolb semoge- o dgho-
3m6m603063b360b 330@0 3@080@06 mmbo (HCoV-229E, HCoV-0OC43, HCoV-NL63, HCoV-
HKU1) 50030069030 0obgqql 3geo Lobnbordo 3B8gdel 8lnongd Lod3¢m8gdl, &Gm3emgdog
Bggnemgdéog smosbrgdymmos Gmgmby LYdmbyMo gogogds [3]. 930L  Lode&obobmce,
©ob56Rg63> Loddo 333> (SARS-CoV, MERS-CoV oo SARS-CoV-2), &mdemgdogy goog 3990
8mm6m%n§>o 60@0833000, 3806@360 60300063007[) 36033 63[)306000763@0 b0330m3860
1603000 3ommggbgBom, 3o dméolb 3dodg modogm3gbooms o géigme 36933mboom,
Gm3gemo(3 godmBagnemos dob3obdemol s8gévbhnmo (3oy3n@dotmgoneo) sbhogotbymo
ég0gi309000 [4].

JmGmbogoénmlgdo 663-g306b0sbo g06mLgoes, HmIemgdlsy gooBbosm yzgemody oo
3061y 663, 3membogaénlion o0bayo3eégdalcmobogg, goémbol bsbomzbenm (303emo
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0Bygdo go6mbob g3emobgdnee 3Gmpgobols (virus spike protein - S) dg395d069d00 Lo30dby
336’8@"[’ 83@0306)0[5 6)33330006)360006, 6)03 06383b 306)3[}0[} 3865330b boao?)Ga ‘3363@0006
[5]. n36gdoced goémlyemo  Lobogmbemm  3o3emolb  gobdogemmosdn, 3mEmbogoéyiol
396m360 663 o6 0a30690s b7 3cmgm 3ocgLocente (N) 30emom, Go3 063936 ™o Bobojombo
@00 BoGRmb hEoblemoosl. heoblemobgdymo oo hoébmgdo (open reading frames - ORFs)
9Bo63mgdgb ™ o 3memodémihgobl, ppla-b oo pplab-b, HmIewgoo; d9dcogmd 0demgds
3063[&3@0 3600@)30388000, 6)(\03@3603 300@06383@0 6006 °é’°b(')é’3dl3°3@° 360’)@)806 3-
oo (Nsp3) - 3030060l 3bgoglo 3Gmitgodom o Nsp5-00 (3C-b lgoglo 3tmitgodel) ggbgdom,
om0 6o6dmdbob a3ybgizeneo 960 3mblheydisonmoe 3Gmigobgoe (Nspl-Nspl6) [6]. Nsp2-
Nspl16-oo» goéamdasoqm 3063[)3@0 6)33@0 30300[)0 o Oéoﬁb 36)03300[) 3m33@3dbo (RTC)
9359000 bgemb 1Bymdl goenbymo 39bmdyéo &b3-ol Ggdcmozogosl o bydggbmadnéo
mRNA-b (l)é)osb 36)03300[}. od Boq:abb dm6rol, Nsp3, Nsp4 o> Nsp6 3005060@3(0636 méaoao
d933606bymo  g9303yemgdel  (double-membrane vesicle - DMV) B5680gd65d0, gombol
méao[;g@gbob ™6 bb3o 633@030300[}0’906 go/oooo@, 33(4:de, Qoaé)gbow 8386605060’)06
(convoluted membranes - CMs) oo 33069 0o ™oz 393860690006 (DMS) gérmoco,
Gmdemgdo PB6639emyYmagb ©od(303 do3Ermgotrgdml goémlyemo 396mdnHo 68-0b o
L1dg9bmBonEre mEb3-0b é3g3cmo 301300L [7]. Nsp7 coo Nsp8 60l 663 — 89 c0odm ocogdyemo 6:63
3m0dgéodsl (RARP) Mo 3mgodhmern, Bmdemgdol; 96006 Nspl2-3o [8] coo Nspl13-Nspl6—
do o6LgdIYEm  G63-Fmeozojbgdyem  3g8gbhgdmob gemo, olobo bgeml  yBymdgb
306bnemo 663-0b LobogBl o Jmaaz0 303000 [9]. oLobEdbogas, ™3 Nspl4—do s6Lgdyemo
3' 5" 938mby 30mgoBo oL g3L 668-0b 393mEIgdal ognbg300L E63-0b LobmgBal ot [10].
g06nbyemn Lobogmizbemm 303emdo 663-0b 009|303 39dob0d3l §dboob NsplO (3mazodhméo),
Nspl3 (RNA 5' héogmbogohodol oghogmes), Nspl4 (N7-dgoocnh®obloggésdsl ofhogmds)
> Nspl6 (2'-O-3gmocmhEoblaggerodol ofhogmds). oydige 8vomo 3dgdobodde 396 300093
80[)06333300 [11,12,13].

@opyghgdgame PiPgEpee Ggagges 3smmagbgdel Jg3tody goedByzghes  gicgeel
3dgmbhodolb globohnbgdemoe o 3mboemoe mEzo60830L gooéBgboc. 3oL3obdemals
3olybgdn Bootr;ggdnsh Boboliobmgobo bodom 3mefgdnme Piegonme 6gi3g3hmegdeom,
Gm3emgdog 36md0emod Gmgme(; "60dndolb 98m3bmdal Gg393¢hmGgde" (pattern recognition

Bom" Bemamgzyangoel
bBSBOU‘SO‘SUé) 6083386[), 6)(‘08@06[)08 86(‘0@860 "300)(‘0686(7)06 Q0303306)863@0

n

receptors - PRRs), ©mdemgdoy 93mo3bmdgb "séo-mogol" oo

I ey bodydqde”  (pathogen-associated molecular patterns - PAMPs) oo
"boggbrcnbglorsk  o393306gdmo dmemgayemy©o bodndgde" (danger-associated molecular
patterns - DAMPs). dydydBmgérgddo, PRR— gdob gosghonergos PAMP- gdob 6 DAMP- gools
390ghonergo0m Bogeraggde cmobrooymemammo byt 3sligbgdo oo §dbol 3éogocm IFN-L oo
9bogdol Boboédg (300 30690L. dmemm smbemgyamgdol gobdogemmdsdo goBbrbgb Lbgorolbgs
PRR—gd0, Gmgméogos Toll-ob 3dlgoglo éqi3gdhmergde (Toll-like receptors - TLRs),
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by 3emgmpoce-o30 393306909 memogmdgindoool  dbgoglo  m3gbgdel  (nucleotide-
binding oligomerization domain - NOD) égq393¢hmégdo (NLR), C-hodob cmgghobol (CLR),
AIM2-0b 3Lgoglo Gg3g3hmegdo (ALR), pogemyéo GMP-AMP LoborgBol (cGAS) oo
69hobmocedyegoom  godmbggyemo 396 I-ob  (RIG-I) 3lgogle  &g393¢hmegde  (RLRs)
[14,15,16,17,18]. &3 6)33330«)6)36[5 dméol, TLR > RLR >0l méo doéomoq)o 6)388360060,
Gmdemgdoy  3obyboldggogemo  o6oob  RNA  goénbol  oboggdiool  08mgbmdsdg oo
0bhgera396mbals obgagotmbyemo 3mgéodgdal godggdsdg [1].

3oL30bdemol mbrosymemomo 0dnbyéo Lobhgdel ogéh gotmlgdol vdmzbmdnm LEGSGO©
063360 06036)%860060[) 60(4)800360, éoB 06383b obmdoomn 0336360 36)000[} 8@006*3@050[}
(immune serum globulin-ob - ISG) gqu3égLosl (godmbohgol) oo 398cogmd vbiegaéylyem
BOUUBSBU. 333@300330, 60630’)36‘3@0 06030/00336036360 ©o Bo@mgosgbo 300006@050300[)
363336 @6)00‘3@ o Qobo@osbgbn@ o@(ﬁgn@ 033636 30b3b36b, (4:03 338@6008
36mgm(306900L 1390098L 3oL30bdemol 0816y 3oLybgdl, GmAmmgde; odohgdec 0639396
30[}3056@0[} 06®o3063b3@ NO30O(3300 36m660336b, 3063[&3@0 °6°33dl3°°b 0@30@3683
693meegb0dg hodob 037610 y36gol dmBocogoo [19].

oQGOHGU@oo, 6md 066360336036—0(5@3306333@0 @606[}33836063@0 (IFITM) 30@350
0™ 39396 306mLgdob goelol Igébydol e gol 393360690006 [20] b cég1boggb goérLol
dgdogoemo boBoems 3930b y3egdacos hEobldmedL [21,22].

ool 3g60

30)0’00)603063[}3@0 306@3300 do@gg 3603363@0030600. Y] 30)6(‘0603063[536[} 8008600
d30030m dobolioomgdemgdn, Gm3mmgooy ©o393306901emod Fom  3ocnemgbhmoolomob o
30mm68636m60bm06. 336 go/oooo b03033 qu:é;gbo@ 30000068630/00 3m6m6o3oénbo o060l
BmbmBybo o Boe8mdmoomos odnergooligob o6 bgemon3gooligob [23]. s36agoco, Rggbo
03'36'360 bob(bgao o6l ,,33@‘356330@00" o o6 060l 3(’0380@363@0 ,,oéobmq)gb bobobo“
m3330600bo@30. 830’)63, o’omamée 3336 6063050@300, 3m6m6a3oénbgbb 6005600 36)030@0
d9gob0B30, EmBemgdo; dodotmyemos Lbgocolbgs mobroymemomn 0d1byér 3oLnbdy, Gomo
030 99&0mb dob3obdemol sbhogomlnem mogs330L 3EMgeodqal. sBoEOmm O
oéo‘&sboboaobo moSQost)oQo oanso(lmOob 600{100368603 Hgod@gbo 603(‘60630(0[)
3061bgdol  godtogmmgde, o3 306306 303d06dos  Eoogogdel  Loddedgle oo
Lo 330000m00bmdsLeob. o  dmemmb, 3006)(*)503063[)3680 dgodemgds  godmobgoml
30633@0636\)@0 osmabob 806068 Bo@msosgbobo o dsamsnsgbob combob 30030(1)860
dob3obdemoals y 3005(5600@00 0376160 3obybgdom 9.6. .30t ™ 306160 Jotradbemoon [1].

JmGmbogoéml 2-U (SARS-CoV-2) oboboomgol 3dodg égbdebopmenmo  Lobémdoa,
émagq‘me 603005383@00 30[)306&8@0 méaosogaob 3603368@0)3060 303351636’0 033630’00
3olyboon o 0d1byto alrganmoieel odobzegggmma Sosgd(booo. Bo68moaddbo @36)3060
"30()™ 306900l go8mamogabyaemgdol Lobémdo®. 30¢m 306760 Joéadbomo oo Boh™ 306900l
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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

according to the well-known law of physics by the strength of electric current (I=V/R), makes
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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.

65



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
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labor which is needful for its production and not like greater or less compensations which are
paid for different labors [12].

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
—o—pP1 —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
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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 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.
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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 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].
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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 Iike?

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?

Model of physician-patient communication:

1. Active-passive - the doctor performs
mini-clinic. his work without the participation of the
patient. 2. Information - The doctor acts

as a competent expert. The patient makes

his own decision based on the information

Universal |
clinic y

Segmentation fulcde ) provided by the doctor. 3. Interpretive -

through consultation the doctor helps the

patient to make a decision (acts as an

N advisor). 4. Agreement - Joint reasoning
| e ‘ about understanding priorities. Active
_,.// influence on patient's thought formation.

Figure 1. Business models in the 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
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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 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.
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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:

Awareness of the problem is related to the understanding of the need to apply for dental services
- 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

2. Search for

information 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

3. Evaluate of
information (link between patient expectations and

external communication). The decision
epends on the change in solvency.

Figure 2. Decision-making procfss chain in dental market

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.

4. Level of service.

5. Patient Satisfaction Control System.
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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, 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.
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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)

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]:
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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 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.
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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

NACE I
Economic Activities 120 1120 Imr20 | 1v20 | 2020 | I21* II21*

rev. 2 21*

A Agriculture, forestry and fishing 27 17.7 2.1 7.5 81 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
Water supply; sewerage, waste management and

E . _ -110 | -279 | -26.1 | -23.4 -225 | 243 43.4 35.1
remediation activities

F Construction 17.6 -340 | -7.0 -2.7 -80 | -221 | 17.2 ;9 .
Wholesale and retail trade; repair of motor vehicles and

G 2.4 -212 | 1.9 -2.2 -47 | 6.2 58.9 12.3
motorcycles

H Transportation and storage 0.0 -29.2 | -298 | -27.9 -230 | 5.9 45.5 29.0

I Accommodation and food service activities -1.7 -569 | -52.6 | -56.3 -449 | -50.1 99.4 49.8

] Information and communication 7.7 -12.0 5.7 8.3 2.6 18.1 51.0 18.4

K Financial and insurance activities -6.8 -13.2 | 27 13.1 -23 | 238 45.0 20.3

L Real estate activities 3.2 -4.3 -0.5 0.6 03 | 41 19.7 6.6

M Professional, scientific and technical activities -120 | -21.7 | -84 -13.1 -13.8 | -0.1 24.8 9.4

N Administrative and support service activities -13.0 | 553 | -555 | -49.1 -452 | -363 | 74 40.8
Public administration and defence; compulsory social

¢} . 5.9 0.3 48 -1.2 23 1.6 0.4 -3.9
security

P Education 12.5 16.0 5.2 0.9 8.6 -4.9 -1.2 -7.8

Q Human health and social work activities 52 3.8 15 0.9 28 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 | -204 | -20.6 -16.6 | -39.7 | 29.6 27.3
Activities of households as employers; undifferentiated

T goods and servicies producing activities of household for | 0.2 -4.2 28.9 74.0 193 | -11.0 | 0.7 %93
own use '
(=) GDP at basic prices 4.0 -136 | -7.7 -73 -6.6 | -2.9 315 9.1
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(+) Taxes on products -2.7 -193 | -0.7 -7.2 -7.5 -126 | 8.1 8.4
(-) Subsidies on products 0.3 8.0 7.7 45 5.5 1.0 5.0 0.9
(=) GDP at market prices 33 -145 | -6.8 -7.4 -6.8 | 4.1 289 9.1
GDP deflator 6.6 5.5 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:
e Governance function such as communication, moderation, support, challenge,
inspiration;
e Management function such as planning, organizing, implementing, controlling,

evaluating.

Therefore, both governance talent and management skills are the cornerstone of c ompetent
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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?

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.
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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 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.
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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 not done properly, there is a risk of relationship deterioration. In addition,

the issue of managerialcompetence 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:
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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;

(pAei) - Administrator;

(paEi) - 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
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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 PAEIL

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 forces the reader to search for the intertext, to escape

the difficulties, to save his memory and to compare the common fragmentation between them
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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.

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?
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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].

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
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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.

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
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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. 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.
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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, makes it possible to transfer experience, skills, and knowledge, and is very

important to providing quality care to patients.
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bogoemegdyemm €g;396806 930l (peer review). mommgymo 80do6onmmgdobomgal beégoogiom 3memggos
26Bg3L 8060313 ™ L3gz00cmoLHL.
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boggolyéo nbd  goonbomlb  nboggelohghol Lodobzm 63060889, Ybomm 9635603LEmEgd0l  gBoo,
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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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