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

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

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

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

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

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

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

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

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

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

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

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

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

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

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

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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kiaaccudukaun BuaoB cropta A.l. Jlembo, pasaencHbl Ha 1B
IPYHIIBL: IpyIHna A — CKOPOCTHO-CHJIOBBIE BHJIBI CIIOPTA, IPYII-
mab — BU/bI CIIOpTa Ha BBIHOCJIUBOCTD. KOHTpOHbHy}O rpyn-
Iy COCTaBWJIM yYEHUKH: NeBywmKU (n=117), ronomu (n=106)
13-15 net u crynentsl: aeBymku (n=115), ronomu (n=150)
17-20 net, KOTOpbIE HE 3aHUMANNCh criopToM. McciaenoBanue
(GYHKLIUM BOCIPHUITHS BPEMEHH MPOBOJUIIOCH MO0 METOAMKE
B.JI. Mapuiyka u coaBT. YcTaHOBJIeH (DakT BO3MOXKHOTO HC-
[IOJB30BaHMs TPYIIl KPOBU B I'€HETUYECKOM IPOTrHO3UPOBA-
HUUW Pa3BUTHA BOCHPHUATUA BPEMEHU. BbIﬂBHCHO, 4TO JIMna
MY’KCKOTO ¥ keHckoro mojia ¢ B(IIl) rpynnoit xpoBu ume-

I0T JIy4lllMe acCOLMAaTHBHBIC CBSI3U CO CBOICTBaAMM JaHHOU
(yHKIHH, TOTJAa KaK Xy/IIas CBsI3b IMPOAOIDKAET 0CTaBaThCs
HEeBBISICHEHHOH. CBOHCTBA BOCHPUATHS BpeMEHHU Oojiee BbI-
PaXEHHO MPOSBISAIOTCSA Yy CTYACHTOK IOHOLIECKOI'O BO3pac-
Ta, Y€M y YUYCHHUI-TIOAPOCTKOB. YCTAHOBJIEHO, YTO IIOJOBOMH
IUMOP(H3M He BHOCHUT CYLIECTBEHHBIX U3MECHEHHI B CIICLH-
¢uky mokasateneil QyHKIHHM BOCIPUSTHS BPEMEHH, OJHAKO
reHeTHYEeCKUEe MapKepbl IPyI KpoBU Oojiee MHYOPMATUBHBI
B IPOTHO3UPOBAHUU PA3BUTHS JaHHOI'O ICUXUYECKOI0 Kaye-
ctBa y toHoweil ¢ B(III) rpynmoii kpoBu, 4eM y AeBYyILIEK C
TaKoM e Ipynnoi KpoBu.
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BIOCHEMICAL ASPECTS OF SYMPTOMATIC TREATMENT
IN PATIENTS WITH COVID-19 (REVIEW)

"Burjanadze G., *Kuridze N., 'Goloshvili D., '"Merkviladze N., 'Papava M.

Thilisi State Medical University; *Ivane Javakhishvili Thilisi 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.

© GMN

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
ACE?2 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 TMPRSS?2 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].
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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.).
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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 Bl 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].

S. 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-
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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)

"Burjanadze G., *Kuridze N., 'Goloshvili D.,
Merkviladze N., 'Papava M.

!Thilisi State Medical University, *Ivane 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

© GMN

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.

PE3IOME

BUOXUMHWYECKHE ACHEKTBI CHMIITOMATHYE-
CKOT'O JIEYEHUSI ALIMEHTOB C COVID-19 (OB-
30P)

'Bypkananze TA., *Kypuaze H.H., 'Toaomsuan JI.T.,
"Mepksuaanze H.3., 'Tlanasa M.B.

'Tounucckuil 20cy0apcmeentviil. MeOUYUHCKUL YHUBEPCUMEN,;
2Tounucckuii 2ocyoapemeennvlil ynugepcumem um. H. [icasa-
xuweunu, 1 pysus

HoBplif kopoHaBHpYC OpOCHI BBI30B COBPEMEHHOM MEIUIIN-
He. 3a0oseBaHue, BeI3bIBaeMoe 3TM Bupycom, COVID-19, xa-
PaKTEpU3yeTCsl BHICOKOH JETANbHOCTHIO, OCOOCHHO B CTapIlei
Bo3pacTHOM rpymme. [lo cell AeHb BaKUMHBI U CIELHUAIBHOTO
JIeYeHHs] HE CYIIECTBYET, IOITOMY MPO(UIAKTUUECKHE MEpHI
OCTAIOTCSI OJTHAM M3 OCHOBHBIX cpencTB 0oprObl. Bupyc SARS-
COV-2 xapakTepu3yeTcsi BHICOKOH BHPYJICHTHOCTBIO M KOHTa-
THO3HOCTBIO, TOATOMY OCHOBHOM MPO(HUITaKTHUECKON PEKOMEH-
Januei SBISeTCs COUUaTbHasT AUCTAHIIHSL.

B craree paccmarpmBaioTcst ocobeHHocTH Bupyca SARS-
COV-2, myTH NPOHUKHOBEHHS B OPraHM3M, BO3MOXHBIH Ia-
TOreHe3 3a00IeBaHMsA, a TaKke OMOXMMHUYECKHE M (apMako-
JIOTUYECKHE ACTIEKThl CHMITOMATHYECKOTO jJeueHns. B cratbe
00CYKIAIOTCS B3IIAABI PA3IMYHBIX aBTOPOB, PE3YyNbTAThl Mpe-
JBITYIINX UCCIIEN0BAHUI M OTPayKarOTCs HOBBIE ITyTH OOPHOBI
C BUPYCOM, 00CY>KIAIOTCSl MEXAHU3MBI JISHCTBUS BCEX JTEKapCTB
¥ BO3MOKHOE BIMSHHE Ha TEIEHHE U MCXOJ 3a00/IeBaHMs, KOTO-
PpBI€ IPUBEITH K PA3HOIIIACUSIM CPEAN PA3TNYHBIX IPYIIIT yUSHBIX
C MOMEHTa PacIpoCTpaHEeHHs BHPYcCa.
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ANDROGEN INSENSITIVITY SYNDROME,
REVIEW OF LITERATURE BASED ON CASE REPORTS

Markosyan R., Volevodz? N.

"Yerevan State Medical University after M. Heratsi, Department of Endocrinology;
’Endocrinology 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 So-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.
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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.



