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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

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

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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классификации видов спорта А.Г. Дембо, разделены на две 
группы: группа А – скоростно-силовые виды спорта, груп-
па Б – виды спорта на выносливость. Контрольную груп-
пу составили ученики: девушки (n=117), юноши (n=106) 
13-15 лет и студенты: девушки (n=115), юноши (n=150) 
17-20 лет, которые не занимались спортом. Исследование 
функции восприятия времени проводилось по методике 
В.Л. Маришука и соавт. Установлен факт возможного ис-
пользования групп крови в генетическом прогнозирова-
нии развития восприятия времени. Выявлено, что лица 
мужского и женского пола с B(III) группой крови име-

ют лучшие ассоциативные связи со свойствами данной 
функции, тогда как худшая связь продолжает оставаться 
невыясненной. Свойства восприятия времени более вы-
раженно проявляются у студенток юношеского возрас-
та, чем у учениц-подростков. Установлено, что половой 
диморфизм не вносит существенных изменений в специ-
фику показателей функции восприятия времени, однако 
генетические маркеры групп крови более информативны 
в прогнозировании развития данного психического каче-
ства у юношей с B(III) группой крови, чем у девушек с 
такой же группой крови.

reziume

drois SegrZnebis funqciis ganviTarebis Tavisebureba 
13-15 wlis sportsmenebSi sisxlis sxvadasxva jgufiT

1m.xoroSuxa, 2a.bosenko,  1o.timCiki,  1e.nevedomskaia,  1i.omeri

1kievis b.grinCenkos sax. universiteti; 
k.uSinsksis sax. samxreTukrainis erovnuli pedagogiuri universiteti, odesa, ukraina

kvlevis mizans warmoadgenda sisxlis jgu-
fis serologiuri markerebis gavlenis Seswavla 
drois SegrZnebis funqciis ganviTarebaze mo-
zard sportsmenebSi sasqeso dimorfizmis gaT-
valiswinebiT.
kvlevaSi monawileobda specializebuli spor-

tuli dawesebulebis 178 qaliSvili da 139 vaJi, 
romlebic d.dembos sportis saxeobebis kla-
sifikaciis Tanaxmad gayofili iyo 2 jgufad: 
jgufi А - Cqarosnul-Zalosnuri da jgufi B - 
gamZleobiTi. sakontrolo jgufi Seadgina 13-15 
wlis moswavleebma (117  qaliSvili da 106 vaJi) 
da  17-20 wlis studentebma (115 qaliSvili da 150 
vaJi), romlebic ar iyvnen dakavebuli sportiT. 
drois SegrZnebis funqciis gamokvleva Catarda 
v.mariSukis da Tanaavt. meTodiT. dadgenilia 

drois SegrZnebis ganviTarebis genetikur prog-
nozirebaSi sisxlis jgufis SesaZlebeli gamo-
yenebis faqti. gamovlinda, rom B(III) sisxlis 
jgufis mqone mamroboTi da dedroboTi sqesis 
pirebi amJRavneben saukeTeso asociaciur kav-
Sirs aRniSnul funqciasTan. drois SegrZnebis 
Tviseba ufro gamoxatuli aRmoCnda studen-
tebSi, vidre mozard-moswavleebSi. dadgenilia, 
rom sasqeso dimorfizms mniSvnelovani kore-
qtivebi ar Seaqvs drois SegrZnebis funqciis 
maCveneblebis cvlilebebSi, xolo sisxlis 
jgufis genetikuri markerebi ufro informa-
tiulia aRniSnuli fsiqikuri Tvisebis ganvi-
Tarebis prognozirebaSi B(III) sisxlis jgufis 
mqone vaJebSi, vidre amave sisxlis jgufis qali-
SvilebSi. 

BIOCHEMICAL ASPECTS OF SYMPTOMATIC TREATMENT 
IN PATIENTS WITH COVID-19 (REVIEW)

1Burjanadze G., 2Kuridze N., 1Goloshvili D., 1Merkviladze N., 1Papava M. 

1Tbilisi state Medical University; 2ivane Javakhishvili Tbilisi state University, Georgia

The most urgent problem of the 21st century, which put in 
crisis not only the health of the population, also the social and 
economic situation of all countries, is the SARS-CoV-2 virus. 
SARS-CoV-2 became the newly discovered virus. The first out-
break was identified in China, in Wuhan and it already spread 
to almost all countries of the world and the number of infected 
reached nearly several million.

It should be noted, that the transmission of the virus is very 
quick through airborne droplets. There are data of a long-time 
vital capacity of the virus on different surfaces, however cultiva-
tion time from the same surfaces should be much less, otherwise 
the outspread of the virus would be wider. 

SARS-CoV-2 fastens to the angiotensin-converting enzyme 
2 (ACE2) receptor, located on the host cell membrane by S 
protein, which has a receptor-binding domain (RBD). As a re-
sult, the virus crosses the cell membrane and enters the cytosol, 
where the favorable conditions are created for its multiplication 
and prevalence of the infection. SARS-CoV-2 has a high ACE2 
receptor-binding affinity. ACE2 is synthesized in the kidneys, 
intestinal and vascular epithelial cells, as well as in heart and 
brain. It is noteworthy that, ACE2 is abundantly synthesized in 
the type II alveoli. Consequently, if the virus enters the respira-
tory tract, a person can be easily infected. Such distribution of 
ACE2 in the body is the cause of various clinical manifestations 
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in patients with COVID-19, including acute respiratory distress 
syndrome, diarrhea, dysgeusia, anosmia, etc. Transmembrane 
serine protease 2 (TMPRSS2) participates in the entry into the 
cells along with SARS-CoV-2 which is followed by the break-
down of ACE2 and reduction of its amount. ACE2 protects lung 
from injury, while angiotensin-converting enzyme (ACE), an-
giotensin II (Ang II), and angiotensin receptor (AT1R) contrib-
ute to lung tissue damage [1, 11]. 

Recent studies have shown, that ACE2 reduction in mice 
also worsened the cardiac contractile function. Thus, a large 
amount of ACE2 improves the result, however, it increases the 
scale of the infection [16]. Angiotensin 1,7 produced by this 
membrane enzyme ACE2, has antioxidant, anti-inflammatory, 
cardioprotective properties, increases endothelial and neuronal 
NO-synthase activity, generates NO, has an antiarrhythmic ef-
fect, and promotes the production of prostacyclin. The fact, that 
the mortality rate in children and women is low, while high in 
men and the elderly should be related to the amount of ACE2. 
The amount of this enzyme is high in children and young people 
and decreases with age. In young women, ACE2 levels are high 
because estrogens increase its expression. We suppose, that the 
severity of the disease is determined not by the number of ACE2 
before infection, but by its critical decrease due to the entry of 
the virus into the cell.

As for Transmembrane serine protease 2 (TMPRSS2), which 
helps SARS-CoV-2 to enter the cell, an increase in the expres-
sion of a gene encoding this protein occurs by androgen hor-
mones, in case of prostate cancer, the exact function of the pro-
tein is unknown. This may explain the fact, that cancer patients 
are at high risk [26].

As the amount of TMPRSS2 is increased under the influence 
of androgens, supposedly its expression will be low in women 
because a reduction of ACE2 is related to the bad outcome, TM-
PRSS2 supports the connection of virus with ACE2 and its re-
duction. Increasing the expression of TMPRSS2 should lead to a 
severe form of the disease. The reason for the high mortality rate 
in men can be caused by the growth of this protein by androgen 
hormones.

Thus, Camostatmesylate, an inhibitor of serine protease 2 
(TMPRSS2) can block entry of the virus in a cell and main-
tain the amount of ACE2, the research is ongoing in this regard 
[25]. This medicine is used in Japan to treat pancreatitis. It is 
also interesting, that heparin inhibits serine proteases, it is not 
known whether it has a specific effect on TMPRSS2, but the 
use of heparin, when the risk of thrombosis is increased during 
COVID-19, may have a double benefit. 

According to the recently published study, in patients with 
failure, a relatively high number of ACE2 were detected in men 
(the average age of 69) compared with women (the average age 
of 75). The authors of the study explain the high mortality rate 
during SARS-CoV-2 infection by this fact. However, the study 
was not performed in patients infected with SARS-CoV-2, so the 
increased mortality rate associated with the increased number of 
ACE2 is incorrect [2, 20]. A decrease in the number of ACE2 
in COVID-19 patients will also lead to a decrease in produced 
angiotensin 1,7, which increases the permeability of the alve-
olar-capillaries and worsens gas exchange. Due to a decrease 
in angiotensin 1,7 vasoconstriction will be increased, caused 
by the action of Ang II on AT1-receptor, vascular permeability, 
and pulmonary edema. Vasoconstriction in turn will disrupt gas 
exchange, which will lead to decrease PH of blood. All these 
worsen the condition, facilitates the release of iron from the 
transferrin and develop bacterial infections [12].

Angiotensin 1,7 stimulates prostaglandin synthesis, has an 
antioxidant and anti-inflammatory effect, stimulates endothelial 
eNO and neuronal nNO synthesis, which eventually produces 
NO, has an antiarrhythmic effect and promotes the synthesis of 
prostacyclin. The latter should be the cause of the microvascular 
thrombosis. 

ACE2 produces angiotensin 1,7 from both angiotensin II and 
angiotensin I. Neprilysin and TOP (Thimet oligopeptidase) both 
are involved in the synthesis of angiotensin I from angiotensin 
1,7. Because angiotensin 1,7 deficiency is one of the causes of 
the severity of the disease, it should be discontinued from the 
treatment regimen (Fig.).

 

Fig. renin-angiotensin system

Angiotensin 1,7 produced by ACE 2, activates NO-synthase 
and stimulates NO secretion. Consequently, it is like that, NO 
will no longer be released during ACE2 deficiency caused by 
the virus. We suppose that decrease of NO should play an im-
portant role in the pathogenesis of COVID-19.  Decreased NO 
levels lead to the development of endothelial dysfunction [5]. 
Hypercholesterolemia, hyperhomocysteinemia, hyperglycemia, 
hypertension, smoking, and age, characterized by endothelial 
dysfunction, worsen the COVID-19 infection. 

There are 3 forms of NO-synthase: neuronal, endothelial, 
and inducible. Angiotensin 1,7 activates only endothelial and 
neuronal forms. Factors causing endothelial dysfunction are 
diverse and include a reduction of vasodilators, an increase of 
vasoconstrictors, excessive production of oxygen reactive spe-
cies, activation of an inflammatory immune response, imbalance 
between coagulation and fibrinolysis [9].

Endothelin 1 (ET 1) is a peptide with strong vasoconstrictive 
properties derived from endothelium consisting of 21 amino ac-
ids.  0.05 fmol/ml is considered normal. Determination of ET1 
would be important to confirm an endothelial dysfunction and 
its association with severity of disease in patients with SARS-
CoV-2 [29].

NO has a diverse role in physiological and pathological pro-
cesses, in the development of inflammatory reactions and im-
mune response. NO reduces the activity of nuclear

factor-kappa B (Nf-kB),  has antithrombotic and antioxidant 
effects. It enhances the expression of superoxide dismutase, 
which converts superoxide to hydrogen peroxide and protects 
tissues from damaging effects of superoxide. 

Substances that enhance eNOs signaling pathway and im-
prove endothelial dysfunction can also affect the course and out-
come of COVID-19, especially when pathogenetic treatment is 
not yet known. 
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These substances are:
1. Estrogen - that’s why the disease in women is less lethal. Ge-
nistein is a phytoestrogen derived from soybeans, which has an 
antioxidant effect. Genistein reduces endothelial dysfunction 
in patients with hypertension and hyperhomocysteinemia. The 
protective effect is caused by an increase of eNO activity, it’s 
expression and decrease of production of cytokines and ROS. 
Genistein also increases the number of endothelial-dependent 
vasodilators in the postmenopausal period in women and reduc-
es the number of ET1. We can assume that other phytoestrogens 
will also have a positive effect on the course of the disease. Soy-
bean, which is rich with L-arginine, not only enhances eNOs ex-
pression but also inhibits NF-kB activity and prevents cytokine 
storms, thus phytoestrogens should have a positive effect on the 
course and outcome of the disease [7,20].
2. ACE-inhibitors - these medications are widely used to treat 
high blood pressure. It is established, that ACE inhibitors can 
improve endothelial function in patients with heart failure and 
coronary diseases. This effect is associated with a decrease of 
angiotensin 2, as well as an increase in the amount of brady-
kinin. Also, ACE inhibitors increase expression of eNO, which 
is caused by the effect of bradykinin on B2 receptors. It should 
be noted, that quinapril can act directly on the eNOs signaling 
pathway [22,23,28].
3. Bradykinin - is synthesized by the vascular wall, which acts 
on type B1 and B2 receptors. Activation of B2 by bradykinin 
enhances eNOs and prostacyclin, protects endothelial cells from 
the harmful impact of ROS (Reactive Oxygen Species). ACE 
inhibitors increase the amount of bradykinin that improves en-
dothelial dysfunction [3,17,27]. 
4.  Beta blockers - especially cardioselective beta blockers have 
a protective effect on the endothelium. For example, nebivolol 
improves the effect of endothelium-dependent vasodilators in 
patients with arterial hypertension and in smokers. Non-selec-
tive beta blockers, such as carvedilol also improve the endo-
thelium-dependent response in patients with hypertension, as it 
seems this is associated with their antioxidant properties. A com-
bination of carvedilol with ACE inhibitors shows better effect in 
patients with arterial hypertension and obese patients [15].
5. Statins - are used to treat hypercholesterolemia, especially 
to reduce LDL. They improve the endothelial function because 
LDL and OxLDL reduce the amount of eNOs and increase the 
level of caveolin-1. Statins also increase the bioavailability of 
NO. Statins have anti-inflammatory effects, for example, treat-
ment with atorvastatin reduces the amount of cytokines, TNF 
alpha, IL-1, and IL-6. Therefore, it would be advisable to iden-
tify the lipid spectrum in patients with COVID-19 and treat with 
statins in case of dyslipidemia [6,10,14,19]. 
6.  Calcium channel blockers - some dihydropyridine calcium 
channel blockers, such as Azelnidipine, Nifedipine, and Amlo-
dipine, have been shown to have anti-inflammatory effects by 
reducing CRP and IL-6. Nicardipine and Nifedipine protect en-
dothelial cells from damage caused by ROS and reduce gluta-
thione. The combination of amlodipine with renin inhibitors has 
improved endothelial dysfunction in patients with hypertension 
associated with NO release and anti-inflammatory effects. Com-
bination therapy of Amlodipine and Statins, compared to their 
monotherapy causes positive effects on endothelium in patients 
with diabetes and hypertension [30].
7. PDE-5 inhibitors - PDE-5 is an enzyme that is localized in 
heart, vascular smooth muscle, placenta, platelets, skeletal mus-
cle, liver, pancreas, and lungs. PDE-5 inhibitors increase eNOs 
expression and therefore increases NO release, followed by pro-

longed vasodilator effect.  PDE-5 inhibitors improve the func-
tion of the endothelium of coronary and peripheral blood vessels 
and inhibit platelet activation. They also improve endothelium-
dependent vasorelaxation in diabetic patients, reduce the con-
centration of ET1, and improve Raynaud syndrome [4, 24].
8.  Metformin - because of AMP-dependent protein kinase 
causes phosphorylation of serine 1177 and activation of eNOs 
in the NOs signaling pathway, metformin helps to enhance NO 
synthesis. 
9. Vitamin D - it also enhances cellular immunity, in part by 
reducing the cytokine storm induced by the innate immune sys-
tem. The innate immune system generates pro-inflammatory and 
anti-inflammatory cytokines in response to viral infections, as 
observed in COVID-19 patients 1,25(OH)2D3 promotes induc-
tion of the T regulatory cells, thereby inhibiting inflammatory 
processes. Serum 25(OH)D concentrations tend to decrease with 
age, which can explain case-fatality rates increase with age in 
COVID-19 patients. Reasons include less time spent in the sun 
and reduced production of vitamin D as a result of lower levels of 
7-dehydrocholesterol in the skin. Besides, some pharmaceutical 
substances reduce serum 25(OH)D concentration by activating 
the pregnane-X receptor. Such drugs include antibiotics, antiepi-
leptics, antineoplastics, anti-inflammatory agents, antihyperten-
sives, antiretrovirals, and endocrine drugs. Pharmaceutical drug 
use typically increases with age. Vitamin D supplementation 
also enhances the expression of genes related to antioxidation. 
The increased glutathione production spares the use of ascorbic 
acid (vitamin C), which has antimicrobial activities and has been 
proposed to prevent and treat COVID-19 [8].
10. Antioxidant agents - especially vitamin C, E, and N-Ace-
tylcysteine have an antioxidant effect. Vitamin C protects the 
endothelium from the superoxide, platelet and neutrophil activa-
tion, as well as inhibits the types of reactive nitrogen produced 
by peroxidase. Vitamin C can improve endothelial function in 
smokers, in patients with hypercholesterolemia and diabetes. 
Vitamin C is notable for helping NO synthesis to maintain the 
coenzyme tetrahydrobiopterin in the BH4 state, while folic acid 
provides a strong link between BH4 and NO synthesis, which is 
a necessary prerequisite for NO synthesis [13]. Vitamin E has a 
protective effect on the endothelium in smokers and during hy-
percholesterolemia, although its effects on diabetic patients are 
arguable. N-acetycysteine is the first-line drug for acute coughs, 
However, experimental studies have shown that it is a power-
ful antioxidant, acting on glutathione products that protect the 
cardiovascular system from the damaging effects of TNF-alpha, 
that on one’s part led to a reduction of the amount of glutathione 
and an increase of ROS production. N-acetylcysteine also inhib-
its the aggregation of platelet-dependent Willebrand factor and 
binding of collagen to glycoprotein receptors. Also important 
is prostacyclin (PGI2), which is generated by arachidonic acid 
from COX in endothelial cells, Activation of IP receptors by 
prostacyclin causes vascular relaxation. However, the synthesis 
of PGI2 may be inactivated by an increase of cytokines, which 
once again indicates a decrease in the severity of prostacyclin in 
patients with COVID-19 and inadequacy of nonsteroidal anti-
inflammatory drugs.

As mentioned above, Angiotensin 1,7, produced by ACE 2 
stimulates NO production. In addition to its antiarrhythmic and 
antioxidant effects, NO blocks NF-kB, which determines the 
main immune response during infections. Its improper regula-
tion is associated with the development of tumors, inflamma-
tion and autoimmune diseases, septic shock, viral infections, 
and excessive immune responses [18]. SARS-CoV-2 reduces 
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the amount of ACE 2, accordingly decreases the synthesis of 
angiotensin 1,7 and NO production. In the absence of NO, not 
only worsens oxygenation-ventilation and endothelial dysfunc-
tion but also NF-kB is activated and cytokine storm begins. In 
such a case it is not allowed to use drugs, that also promote the 
development of cytokine storms. 

Activation of NF-kB leads to an increase in osteoprotegerin, 
which is associated with an increase in cardiovascular mortality. 
Its activation may also be related to the development of schizo-
phrenia. 

It is known, that ROS-reactive oxygen spices activate NF-
kB (therefore, the positive effect of ozone on the course of the 
disease is doubtful), also TNF, IL-1, Cocaine, and isoproterenol 
(the use of albuterol inhalers will also help with cytokine storm). 
The structural analog of isoproterenol is adrenaline, so it would 
be best to use other medications to stabilize hemodynamic sta-
tus if there is an alternative. Some substances interfere with the 
activation of NF-kB, such as the protein SIRTUIN 1, which in-
hibits the NF-kB factor because of its deacetylation, however, it 
should be noted that SIRTUIN 1 is inhibited under conditions of 
hyperglycemia. A high mortality rate could be explained by this 
fact also. It should be noted that the substance resveratrol (one of 
the components of red wine) causes an increase in the amount of 
SIRTUIN 1 protein, which leads to inhibition of NF-kB. 

Activation of NF-kB is also caused by hydroxychloroquine 
(Plaquenil), that is why the positive effect on the course of the 
disease is doubtful [21]. Methylene blue inhibits NF-kB and 
also the synthesis of NO, which helps to enhance endothelial 
dysfunction. As for metformin, it inhibits NF-kB and stimulates 
NO synthesis, which is why it should have a doubly positive 
effect in patients with COVID-19, because hydroxychloroquine 
predominates in the treatment protocols of COVID-19 in many 
countries, patients treated with metformin before being infected 
were more likely to be discontinued, because the combination of 
metformin and hydroxychloroquine is contraindicated. Accord-
ingly, the positive effect of metformin was out of focus. 

The medications listed here can theoretically have a positive 
or negative effect on the course of the disease. Therefore, if there 
is an alternative, it would be better to use medications that com-
pensate for the changes caused by the decrease in ACE2, the 
reduction of NO synthesis and the activation of NF-kB.
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SUMMARY

BIOCHEMICAL ASPECTS OF SYMPTOMATIC TREAT-
MENT IN PATIENTS WITH COVID-19 (REVIEW)

1Burjanadze G., 2Kuridze N., 1Goloshvili D., 
1Merkviladze N., 1Papava M. 

1Tbilisi state Medical University; 2ivane Javakhishvili Tbilisi 
state University, Georgia

The new Coronavirus has challenged modern medicine. The 
disease caused by this virus, COVID-19, is characterized by a 
high rate of lethality, especially in the older age group. There is 
still no vaccine and no specific treatment, therefore prevention 
remains the main way to fight the virus. SARS-COV-2 is char-
acterized by high virulence and contagiousness, that’s why the 
main preventive recommendation is social distance.  

The article reviews the features of this virus, ways of invading 

the virus in the body, the possible pathogenesis of the disease 
and the biochemical and pharmacological aspects of symptom-
atic treatment. The article also discusses the views of various 
authors, the results of previous studies and sets new perspec-
tives on fighting the virus. The article discusses the mechanism 
of action of all drugs and the possible impact on the course and 
outcome of the disease, which has led to differences of opinion 
among various groups of scientists since the spread of the virus.

Keywords: SARS-CoV-2 virus, COVID-19, cytokine storm.

РЕЗЮМЕ

БИОХИМИЧЕСКИЕ АСПЕКТЫ СИМПТОМАТИЧЕ-
СКОГО ЛЕЧЕНИЯ ПАЦИЕНТОВ С COVID-19 (ОБ-
ЗОР)

1Бурджанадзе Г.A., 2Куридзе Н.Н., 1Голошвили Д.T., 
1Мерквиладзе Н.З., 1Папава М.В.

1тбилисский государственный медицинский университет; 
2тбилисский государственный университет им. и. джава-
хишвили, грузия

Новый коронавирус бросил вызов современной медици-
не. Заболевание, вызываемое этим вирусом, COVID-19, ха-
рактеризуется высокой летальностью, особенно в старшей 
возрастной группе. По сей день вакцины и специального 
лечения не существует, поэтому профилактические меры 
остаются одним из основных средств борьбы. Вирус SARS-
COV-2 характеризуется высокой вирулентностью и конта-
гиозностью, поэтому основной профилактической рекомен-
дацией является социальная дистанция. 

В статье рассматриваются особенности вируса SARS-
COV-2, пути проникновения в организм, возможный па-
тогенез заболевания, а также биохимические и фармако-
логические аспекты симптоматического лечения. В статье 
обсуждаются взгляды различных авторов, результаты пре-
дыдущих исследований и отражаются новые пути борьбы 
с вирусом, обсуждаются механизмы действия всех лекарств 
и возможное влияние на течение и исход заболевания, кото-
рые привели к разногласиям среди различных групп ученых 
с момента распространения вируса.

reziume

COVID-19-iT daavadebuli pacientebis simptomuri 
mkurnalobis bioqimiuri aspeqtebi (mimoxilva)

1g. burjanaZe, 2n. quriZe, 1d. goloSvili, 
1n. merkvilaZe, 1m. papava

1Tbilisis saxelmwifo samedicino universiteti; 
2i. javaxiSvilis sax. Tbilisis saxelmwifo uni-
versiteti, saqarTvelo

COVID-19 xasiaTdeba letalobis maRali 
maCvenebliT, gansakuTrebiT xandazmul asakobriv 
kategoriaSi. brZolis erT-erT mTavar saSuale-
bas warmoadgens prevenciuli RonisZiebebi. Sars-
Cov-2 virusi xasiaTdeba maRali virulentobiT 
da kontagiozurobiT, ris gamoc mTavari sapre-
vencio rekomendacias socialuri distancireba 
warmoadgens. 
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statiaSi aRwerilia aRniSnuli virusis 
gavrcelebis Taviseburebebi, organizmSi SeWris 
gzebi, daavadebis SesaZlo paTogenezi da sim-
ptomuri mkurnalobis bioqimiuri aspeqtebi. 
ganxilulia sxvadasxva avtorTa Sexedulebebi, 

aqamde arsebuli kvlevebis Sedegebi, dasaxulia 
virusTan brZolis gzebi da parspeqtivebi, aseve, 
medikamentis moqmedebis meqanizmi da SesaZlo 
gavlena daavadebis mimdinareobasa da gamo-
savalze. 

ANDROGEN INSENSITIVITY SYNDROME, 
REVIEW OF LITERATURE BASED ON CASE REPORTS

1Markosyan R., Volevodz2 N.

1Yerevan state Medical University after M. Heratsi, department of  endocrinology; 
2endocrinology research centre, Moscow, russia

Congenital conditions with diverse pathophysiology are de-
scribed as Disorders of sex development (DSD). These disor-
ders can be determined at different development stages of the 
life-cycle in fetuses or newborns with atypical external genita-
lia, dysgenetic gonads and internal genitalia. In older children 
and adolescents it manifests with delayed puberty, unexpected 
virilization or gynaecomastia, infertility, or gonadal tumors and 
primary amenorrhea [1]. Based on etiology DSD is divided into 
five subclasses differentiated by numerical or structural varia-
tions in sex chromosomes, disorders in gonadal and/or adrenal 
steroidogenesis and hormone functions, variations in genes 
involved in gonadal and/or genital development (bringing to 
inactivation or activation), endogenous or exogenous maternal 
factors or  endocrine disruptors that possibly can affect genital 
development [2-5].

The purpose of this article is to describe one of the forms of 46 
XY DSD which is related to androgen peripheral actions. There are 
two disorders related to DSD with preserved testosterone produc-
tion by the testes, which are Androgen insensitivity syndrome (AIS) 
and type 5α-reductase deficiency. Although the above-mentioned 
conditions have similar clinical manifestations, they are initiated by 
different pathogenetic mechanisms. AIS has X-linked recessive in-
heritance pattern and is presented by total or partial insensitivity of 
androgen receptors to male sex hormones.

The androgen receptor (AR) is one of the nuclear receptor su-
perfamily which is responsible for mediating the physiological 
effects of androgens. Proper functioning of the AR is required 
for normal male foetal sex development and mutations in the 
gene encoding the AR may result in a variable degree of resis-
tance to androgens, leading to AIS. The type of AR mutation 
determines failure of sexual differentiation: either complete 
(CAIS) or partial (PAIS).

Individuals with CAIS have normal female external genitalia 
with absence of female internal genitalia. Before puberty masses 
in the inguinal canal subsequently identified as testes or primary 
amenorrhea and sparse to absent pubic or axillary hair at puberty 
may be detected. Breasts and female adiposity develop normal-
ly. They typically have female sexual identity and heterosexual 
orientation [6,7].

PAIS with predominantly female external genitalia manifests 
similarly to CAIS. However, these individuals have expressions 
of external genital masculinization which includes posterior 
labial fusion or clitoromegaly.

sex of rearing. Determining the sex of rearing may be 
challenging for children with frank genital ambiguity. The 
management is defined only for individuals without genital 
ambiguity for which no management disagreements exist: 
female with CAIS [8]. Usually these infants are brought 
up as girls because of female appearance which masks the 
CAIS. These individuals usually have no expressions of 
gender dysphoria showing typical female gender develop-
ment and behavior.

Nonetheless, individuals with CAIS may be unhappy with 
their primary sex organs, even without apparent signs of gen-
der atypism [9]. Their insecurity may be caused by their body 
perception due to inconsistency between phenotypic gender 
and karyotype. In families with PAIS, phenotypic disparity 
may warrant male sex of rearing in one affected sib and fe-
male sex of rearing in another affected sib [10]. Children with 
PAIS who have predominantly male genitalia are brought up 
as males. At adolescence all individuals with PAIS develop 
gynecomastia and impaired spermatogenesis. Typically, they 
have moderate pubic hair; facial, body, and axillary hair are 
often scarce [11]. Individuals with PAIS may develop gender 
dysphoria [12]. Nearly 25% of them develop gender dyspho-
ria regardless of the sex they are brought up [13]. Research 
of outcomes of gonadectomy and vaginoplasty in females af-
fected by CAIS range from satisfaction with surgery [14,15] 
to preference for early surgery, to a lack of sexual desire and 
dyspareunia attributed to these procedures [16,17]. Among 
the factors contributing to the high dissatisfaction with treat-
ment in this subgroup are the lacks of information provided to 
the patient about their condition and its management; there-
fore they hardly can make an informed decision for them-
selves. It is unclear if improved surgical techniques have 
resulted in higher patient satisfaction, since age did not influ-
ence the satisfaction rates with surgery [18-20].

Material and methods. Four patients with Androgen in-
sensitivity syndrome were selected from the initial cohort 
of 32 DSD patients with karyotype 46XY. Selection criteria 
were absence of Mullerian ducts derivatives, as well as pre-
served testosterone biosynthesis evaluated by basal profile of 
steroids and/or after stimulation of hCG. 

Patients were assessed by experienced paediatric endocri-
nologists. This study was approved by the Local Ethics Com-
mittee.  


