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Study of Systolic Blood Pressure Variability in Elderly and Old People with
Isolated Systolic Hypertension
Gokieli A., Jabauri A.

“Enmedic” Clinic

Key words: isolated systolic hypertension, blood pressure monitoring, systolic blood pressure variability

Aim: identify individuals with isolated systolic hypertension from 60 to 89 years old by 24-hour ambulatory
blood pressure monitoring and study their 24 hour profile and pressure variability

Results: Along with an increase in systolic pressure variability, there was also an observed increase in the
frequency of: extrasystolic arrhythmia, an unfavorable form of remodeling (CH), LV myocardial mass and LV
myocardial mass index, additionally, a high frequency of strokes was noted

Conclusions: Our results have shown the organic damage in cases of isolated systolic hypertension is influenced
not only by the level of arterial pressure but also by the variability of systolic pressure
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Biological Treatments and Cardiovascular Changes in Georgian Patient
with Rheumatoid Arthritis

N. Tavberidze*, N.Sharashidze*, T. Bochorishvili**

Ivane Javakhishvili Thilisi State University*
G. Abramishvili Military Hospital of the Ministry of Defence of Georgia™

Keywords: rheumatoid arthritis, cardiovascular system, biological drugs, atherosclerosis.

The aim of the study is to determine the effect of anti-inflammatory biological drugs (adalimumab, infliximab
and rituximab) on the cardiovascular system during the treatment of patients with rheumatoid arthritis.

Involved in research 70 women aged 18 to 60 years with a confirmed diagnosis of rheumatoid arthritis (diagnosis
confirmed by the American College of Rheumatology 2010 (ACR) and European League of Rheumatology
(EULAR) classification criteria). Patients on standard treatment and biological drugs were divided into 3 groups,
and the third group was divided into two subgroups. The study lasted for 30 weeks. Studies were conducted before
and after treatment.

Results: After 30 weeks of treatment with biological drugs, the following changes were observed in all groups:
DAS28-ESR and HAQ score values, RF, CRP, and ESR concentrations were significantly lower compared to the
control group. A significant increase in TC and HDL-C, without significant changes in LDL-C and TG, was
observed in all groups against the background of treatment with biological drugs, as a result of which the
atherogenicity index decreased. Decreases in CRP levels at 30 weeks were inversely correlated with increases in
HDL-cholesterol. Insignificant changes were observed in fasting blood glucose SBP, DBP and BMI data
compared to the control group. Combined therapy with biological drugs led to a significant improvement in the
elastic properties of arterial walls.

Conclusion: Before starting the treatment of biological drugs in patients with rheumatoid arthritis, the risk of
cardiovascular evaluation is full and according to this we need to choose biological drugs and this way we

can increase the side effects of drugs.
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4+ CARDISIOGRAPHY

Vectorcardiography Pretest Risk [
VCG results
Parameter Value Unit Reference
(SG-index: -0.046 «-027
30 QRS vector: 6 * -30- 90
0 Tvector: @ - 0-%
30 QRS Tangle % - <100
Superposition: 7568 % >S50
T Magnitude o8 mv ~04

One or more VCG values outside normal range.

Scatter Analysis

Parameter Value  Unit Reference
Scatter QRS: 20; <45
100 Scatter 1. %O <10

wwricat canteng 1

&~ CARDISIOGRAPHY

]
i

&+ CARDISIOGRAPHY

o
€56 0 Test- 157354

By combining vectorcardiography, electrocardiography and artificial intelligence Cardisiography offers a variety of new parameters for the assessment of
cardiac disease. All parameters must be interpreted individually as part of the overall clinical assessment. To aid in the decision-making process, the sk

factors for perfusion, structure and arrhythmia with a corresponding decision tree are shown below.

Structure Arrhythmia

Poincaré analysis

. g
3

Scatter QRS

T Magnitude

<-I4-

P Factor S Factor AFactor
I 0O [ I O i
Conspicuous - a circulatory Conspicuous - a structural Rhythmological disorder
disorder cannot be excluded. disorder cannot be excluded. cannot be excluded - manual

check recommended
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3300l mobo  3gobol, ogmmmdols s asbmdomo 3gddmEOmsEomgMsgnmo dsergngol gs@lgdols
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Ggergmo Jbgmol dogh. gedmmgmsls dmyggds L@ obBoznmo Bggeligds, asdméozbgds gmegmasogdo
s gmobegds 360d36gmmgsbo  dgegaqdo. Lomgs@woma@sgo 0ggbgdl dmbsigdms o 3sbsl gmeals
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Vectorcardiography Pretest Risk o -

VCG results

Parameter Value Unmit Reference

SG-Index 0706
D QRS vecto g o 3
30 T vect 129

T angle 170 100

018 mv >04

One or more VCG values outside normal range.

s devia
abnormality
o Uaconformaty of depolarsation and repolansation

Scatter Analysis

Parameter Value Unit Reference
Scatter QRS

— — cattor T 27 ¢ 1
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3D Absolute Cardiogram | Restriction Analysis

Date: 03072024 1424
CARDISIOGRAPHY Extormal . lamza Mzhavanedza
Patiant I0: CAN-185128
CSG I Tast-172551
Rhythm Analysis | ECGresults
- . . {  Heart rhythm: Sinus rhythm
3 Jr— e oy ;
- - | Parameter Value  Unit Reference
2 M i
i E | OHE: 75 Vmin 50— 100
gl Foa| RR: 798 ms
= 8 L. | PP: Bl ms -
= e Lo 08 ms <120
e Br g Bhyitnogeam I opo: 120 ms 120 — 200
H £ | | ooRs: 1 ms <120
g it i Cabrera: Mormal axis
- g3} Loan 398 ms <460
T e o QTc Bazert: 445 ms <460

T
, [ms] | QlcFridericia: 429 ms <450

ne or more ECG values outside normal range.

! Incomplete Bundle branch black

Value Unit Reference
% <10

&+ CARDISIOGRAPHY

Bom gotoma®sioom  dowgdmem  dmbs39d9080  s330Ms@  Rsbls  dom geGromddo  dogMm(zof gy g0l
3339060 ©sOM3939%0 3gmols Lbgseslbzgs 369630 ©s o domgstionddo dodwobstry JOmbogmmo 0dgdo-
M0 936930l 56 lgdmds. 3530960 S30mgdmse LsgoMmgdl Jm®mbsdma@sggools Rsdsmgdsl s Lsmsbs-
o 0bBHs JOommmaon@® Rsdgagdl, 3900383968 mbNE I3mEbsnmdsls s Kebbsmo (3bmaMadols Falols
©3(335L. dombgrsgse 0dols, G0 dg3¢0 gmegas 838 30;390L, B@d gl Fbmeme 3GBmgdoss gsbs gemgd-
BOmEol  asdmygbgdom. Bzgb gomgdor dbgd®og 39JBmOL, G™Igmoi 0BmIgds s GBS gsdmmgmogmo.
3963sbgemo  gatdol dog®  Imfmegdnmo  gstolomgmsgals Rslefgdse  asdmggbgdamoa  s3sGEnds ©s
Fglsdsdolo Bgrmgbamo 0b@gmaddol 3OmEsds seg3388 M08 gzgms asbmdogo 3s®sdgBeol gsdembsm-

27



Practical Medicine

3egmseE, 33 gdodol gdusmo  Rstgzom  Fgndmgdgmos  gsbbmG0gmegl Mol Gezombsgrn®  ©s
sgd3sdyn®  39Momedo.  Bsadol  dsbodpmmsizos  msgolmsgse  sdBogos s Fbmmee  mobo oo

bgotegds. sdsadomn mobo GFamol 95dmga, dmeol Rsfgmols Bgmgao. Lom gsdwamamsgommaoa  Rsfges
9J0dol Bogd  (39em3g 3sdmygmazam  Gs0dg 3G by 8@ 30l bagodem; Lomgswamgmsgol  RsbsfgMee
90690 36 Ladgeaz06er sLoliggb)gdl dgmdmose 330l as3gmgds dséBogzo BGgbobaols Bqdrga!

" CARDISIOGRAPHY

Vectorcardiography Pretest Risk m] R

VCG results

nnnnnnn

&+ CARDISIOGRAPHY

30 Absolute Cardiogram Restriction Anatysi

s |
| n
i

& CARDISIOGRAPHY

Ry Anatyis -

&+ CARDISIOGRAPHY

Pefusion  Stucture Arrhythmia

- .-
- . -

- -
] t—
PP I—

(=} - o v—D"—
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New Era in the History of Non-Invasive Cardiac Electrophysiological Research

M. Rogava
Health Center, University Geomed

Cardiovascular diseases are a global cause of mortality worldwide, which necessitates a wide

introduction of accurate and convenient non-invasive methods for their early detection at outpatient
institutions. There is no fundamental difference between the two well-known old methods of
vectorcardiography and electrocardiography. Both these methods study the electromagnetic force of
the heart mechanism. All planes of vectorcardiography and electrocardiography study the same
phenomenon - the electrical field of the heart from different positions, which requires specialist
cardiologists with appropriate training and knowledge. The "electric center of the heart" is practically
located within the area of 2-3 centimeters in the V2 segment. It represents the “zero point of potential
", located in the center of the chest. This point is crossed by the plane of the sagittal section of the
heart, which, practically, remains unchanged in any phase of the functioning of the heart. Thus, if we
add ECG V1... V6, etc., we may obtain their average vector magnitude. If we connect their ends, we
get a vector loop that moves counterclockwise, but if we place it (the loop) on a three-dimensional
axis, we receive a depolarization (QRS) loop and a ventricular repolarization (T) loop as well as an
atrial excitation (P) loop. The modern non-invasive method of siucardiography (SVCG) measures the
following vector parameters: a three-dimensional VCG contains the information about the four angles,
volume, and surface area of the measured loop. All these parameters are calculated by a
supercomputer and analyzed by an intelligent neural network software. The calculation is followed by
a statistical evaluation; correlations are excluded and significant results are revealed, including hints at
what could be the probable cause of structural damage and microcirculatory disruption. It is especially
important when patients cannot describe their feelings, what bothers them or are unable to perceive the
main syndrome of the risks of the complications of the disease. In this respect, the study of two
patients was especially convincing, since their scanty anamnesis and the patients’ descriptions of the
symptoms differed significantly from the data of coronary angiography. They needed emergency
aorto-coronary bypass. The operations went without any complications and before the development of
myocardial infarction.

In general, siucardiography (SVCG) allows us to instantly conduct targeted studies for

diagnosing the cardiac function and assessing accurately the outcome of the treatment, intended for
therapists and cardiologists. Compared to the standard exercise method, this method gives a more
accurate answer within 50% range. In addition, it is easily used in the assessment of subclinical
manifestations of ischemic heart disease in patients, including those with limited mobility. Therefore,
this method can be considered as the best screening method for coronary heart diseases and deserves a
highly positive assessment for its use.
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This study aims to assess the cost-effectiveness of treatment with biological drugs—
specifically infliximab, adalimumab, and rituximab—both as monotherapy and in combination therapy
for patients with rheumatoid arthritis. Additionally, we will identify the factors that influence this
process.

Materials and Methods: A total of 60 patients with moderate to severe rheumatoid arthritis
(DAS28 > 3.2) were selected for the study. The participants were divided into three groups and two
subgroups based on the specific group of drugs they received.

The study was conducted for 12 months. Before and after treatment, health status was assessed
with baseline questionnaires (HAQ). Cost-effectiveness assessment of the five-dimensional health
status classification methodology using EQ-5D and multiple regression related HAQ score system and
disease activity. Patients were also assessed with the general SF-36 health status questionnaire.

Discussion of Study Results: This study provides important clinical insights as it is a study
that directly compares three different biological treatment options for patients with rheumatoid arthritis
who have failed standard therapy. All treatment options had a good safety profile. A cost-effectiveness
analysis of QALYs found that rituximab was the most effective treatment in patients with severe
rheumatoid arthritis who had failed TNF-a inhibitor treatment. In our analysis, drug-related costs
depended on drug price, dose, route of administration, and dosing frequency.

Conclusions: According to the results of this study, infliximab was more cost-effective than
adalimumab. Therefore, based on the results of the sensitivity analysis, as long as the study parameters
do not change significantly, it is suggested that infliximab should be the priority for the treatment of
patients with rheumatoid arthritis. And rituximab is the most effective treatment option for patients
who have failed TNF-a treatment. This advantage is primarily due to differences in drug costs;
because efficacy and safety are the same, drug costs may drive decisions about biological treatment.

OGIOSGHMOS:

1. Aaltonen KJ, Virkki LM, Malmivaara A, Konttinen YT, Nordstrom DC, Blom M. Systematic review
and meta-analysis of the efficacy and safety of existing TNF blocking agents in treatment of
rheumatoid arthritis. PloS one. 2012 Jan 17;7(1):e30275.

2. Adegbola SO, Sahnan K, Warusavitarne J, Hart A, Tozer P. Anti-TNF therapy in Crohn’s
disease. International journal of molecular sciences. 2018 Jul 31;19(8):2244.

3. Andrew Davies, Mary A. Cifildi, Oscar G. Segurado and Michael H. Weisman. Cost-
Effectiveness of Sequential Therapy with Tumor Necrosis Factor Antagonists in Early Rheumatoid
Avrthritis. The Journal of Rheumatology 2009;36;16-26.

4. Bansback NJ, Brennan A, Ghatnekar O. Cost-effectiveness of adalimumab in the treatment of
patients with moderate to severe rheumatoid arthritis in Sweden. Ann Rheum Dis 2005;64:995-
1002.

5. Boyadzieva VV, Stoilov N, Stoilov RM, Tachkov K, Kamusheva M, Mitov K, Petrova GI. Quality
of life and cost study of rheumatoid arthritis therapy with biological medicines. Frontiers in
pharmacology. 2018 Jul 18;9:794.

6. Choi HK, Seeger JD, Kuntz KM. A cost-effectiveness analysis of treatment options for patients with
methotrexate-resistant rheumatoid arthritis. Arthritis Rheum 2000;43:2316-27.

7. Doan QV, Chiou CF, Dubois RW. Review of eight pharmacoeconomic studies of the value of
biologic DMARDs (adalimumab, etanercept, and infliximab) in the management of rheumatoid
arthritis. J Manag Care Pharmacy 2006;12:555-69.

8. Findeisen KE, Sewell J, Ostor AJ. Biological therapies for rheumatoid arthritis: an overview for
the clinician. Biologics: Targets and Therapy. 2021 Aug 12:343-52.

43



Practical Medicine

@506 e Jemdogr = 396-pgobm — Jodmgmo Lygds
hggbo @ y@ol 89bmdgbo s gHmgbymo Losdsyy

bs derdo gdwgbgds Fgdo dggerd@ol, wowo 0bBgdbbolo gfodnl,
9o bobol sygo@gdoolb [ggaol, bgdo 353y 600l bomgan bbeghsl
doamds 9dfoz3e0m Igamd@mbdolingols

d. Bmaogs
(5630mgemdols (396@®0)

Lodo®mggerm 3bmdognos do®igenmgsabo jga@gegdols ©s mgobols Lsddmdame. Lbgs
J399bg0mob Ygomgdom hggbo Loddmdenem Lobmgmm-bsdgydbgm Jym@ycgdol wowo bob-
9mMd®030, x0dmdM0ogo ©s Labgbbgomd@mogo dBsgomaghmgbgdom godmodhggs s Jggybol
2oblbgoggoym  @obTog@dyed aoMgdml — begol ©mbowsh domsmdmosh  @gyombgdols
homgemom, domdo o@OLgdye I@ogom  3@0do@dy®  30Mmmdgol  bLOymymgomse  gbsdgos.
9dg9e0gbo  EMMoEsb  hggbds [0bsd®gdds  JoEmd@omdsl  wwgdpg wowo  bymog®o  ©s
do@gMosgy@o 3ym@g@ol dgaamgdo dgbdobgl. hggbl LoddmdemTo yyu@oemgdsl 03y@mdls
LodofomdmJdgom  oo@omgdol  Lod@sgmg o domo  hobobgs-aobgomsdgds, Gol  as3m(

LoJodmggerm dofsmdmdgogdol gmabog 39bgndom ofbs swos@gdyao. gdggarglbo @ M-
0shb Egdrg, Jodmggmo g@ol Jmsgodo o  godm@bggmo  wo@dbgds, LEYIs@-dol30b-

danmds s Jobaob aobygymagmo Lyadol gBoggdo gobmsgm. guem IgBoa, Jodmyge
byyg@sbyg  3g@dgools  dgdm@obol  @ogommds 33900l obGm@ogmse  hodmysmodgdyyao

@odobo BEs000L godmbo@ymgds 0gm s s®ols 3owys.
bgmeomobs s gbgmeomnol 3gMomedo bsds@mggermdo ¢339 0mgligdmes be@dsgro,

Ja®o, ggBgbsodmgdo, bgm-6md gmgsbo  3ymEY®gdo. godgbgdygmo ogm gobo s bgbogoo,
@53 bobl 9lgodl hggbo Jgg9b0l 3G golEm@ogmo gmgols ©s Jge@Gy®ols aoblsgymdgdey-
@edsls s Job gbogomy®dmdbsl. bods®mggenrm Jbmgeomndo ygdpodglo Jggysbss bybg-
340g0 do@ogo-, Lodgogmm- s odsa-Jobg@Momobgdyeo Lodgy®dbognm s IFgbsdo Lolidg-
o Pyagdol do@opom. ,,153390(0Mdmgds  dg9@bgmd@ogo  gmazol ols Lggams, bowss
03399905 9OMgbyeo gym@y@ol gobgomodgdol @mbg s d9bgdb@ogo godmygbgdols bogn-
bygdo 9bodo” — [gOws 0gsbg xogobodgomo 1930 gl (xogobodgoeno 1930: 418-419).
Ibmgmomdo 3bmdogo bo@dmols a3o@ol Lobgmdoms dm@ols 14 (70%) Jodmygenos, dom
doaolss oy Modgbodg Lobglbgombom, dsbs, bobpmmo, hgards bobpudo, joabado
osbaro. 5390850 LoJodmggenmPo sedoabymo s Ggaolg®omgdgmos 150 Labglbgomds,
@53, asbamgdom, Lag@mm Lools 57%-0s. s@bsbodbsgos, G®I Jbmgaomdo sebylbyao
@dogo bo@danols (Triticum aestivum) 204 Lsbgmdowsb 45 (22%) Jodogenos. 3609gbgenmge-
bos  @doano  be@dmols  xo0do, GmIgaoi  Loygybggdol  dobdoanbg  Dgudboso  hggbl
F0bo3@gdl. LoJodmggarm  godmodbggs bm@daol xodgdolbs ©s dobo  Loabglbgomdgbols
439e0obg oo Lod@sgmon (bslyowsdgomo ws bbg. 2012).

Loy @oegdms bm@ds@mmsb ©sgogdodgdymo 9dggeglbo Ggaogoyg®o  gye@o. beo®-
daools g goeobasb o53bmdebgh xg®ol godmbsobygdosh ,,@Godmsl® Lbgoslbgs boggs-
egqlom @o@ygools holis@Go®gdese. bm@demmoligeb aoblbgoggdymo goggyemds Ibowg-
dmEs, OEdgol  gOm-9Om  Go®Odsbsg, 0@ 0B, ds@bzol  3g@omedo  Joo®mdggobgb.
bo@damol Lo3ggdo goxgoesb gsdmdibge® 3790-30meBodwg oo OOM gogows.

Jooomgmo bygds — ©g0b ©m  Jmds@=39@-030bml sMFoGgMHos@ M0 e GO Y0
19b6m3gbo, JoMmggeado Gmdgdol — agmdaoggool — 3bmg@gools s Lsddosbmdol, dsmo

bbyg-hgggewgdgdols o FAoE030gd0l  JPmB RO ge  mogoligdy®gdgdl  ¢3o3dodgds  ©s
Egl-pgmdomn Jotmggmo gaol obBm@ool aobyymagee bsfoal Jgowegbl.

50530560 Mm@A560bIol LOYaymgomo 3bmgger Jdgegdolbngol syEoegdgemos  gls-
dodobo  @omEgbmdols Fyaol, godgyggnmo dmEgemdool GoEombogy@o  gogm@oygamdols
399333900 @aobyg@o (s SMIM@Ysbyymo  sbsdsGo) bogggdo  3MmEydBgool  dowmgds,
AmIgeoms bsgangdmdols dgdmbgggsdo [Tyydgogols s doddogools dga@dbgds gomos@gds.
bo33900lL  s@ob@ e azslimgbgdol, Lodo@bols s 303m©0bsdool Bmbby gomo®gds m@ys-

44



3OsJBogygmo Ig@o@goby

bobdobomgols IgBoe  ULsdodo  aye-Lobbado@mgms  oogogdgdo. @gmolysb  dmdgdyya
Vagmobmggando  gmggarogg gl 300mgbgdsl  3bmgmgdol ba®obbl  ¢dggomgdl: dEodmgds
MG2560bdol JIgoomgbsmosbmds, 333g9mGoe 03agdl Logmabeol boby@danogmds s do-
Laob dowgdgmo dgbog@gds. o3y Jg99696do dswoeo ymxomo bos@obbom yodme-
by Ega®dge ssdosbms Lod®sgmgl  domagmas®gdmbs ©s jeods@yg®o mgolgdgdols
Bmbbyg, 9dmogmglom gum-Lolbeds@mgms ©osg50gdgo0l 3MmgBogs@ogs, d3g@bognmds,
xobdOmgmo 3bmgdgdol Fgbo s Jom ao®gdmigsdo dgmgo swsdosbgdols ggmomasb{ymobs
25b5300mdgoL (3. Mmasgs s ULbg. 2015).

3939  J3ggobodo dmbsbargmdols xsbdGOmgemdoby bHbgs Lobgamdfogm 3meno@ogols
dJo@omos@  bogombl dgoygbl. do@Bm  gzmmmaoyg®sw bygms 30mEy]dgool dmbdsmgds
Lobydgger  gogal  ggod  2odmomgdl.  Logmol dgy@bymdsdo Sa@mbsdgooiebom  dom-
09dbmamaogdol FoBmme EsbyHags 3OMPomsIGogaco dgoo30b0l  Ylodggmgbo @
9305309L0 5IM356> 9bs oygml. hggbo sSbAom, J3gdol FMgFggmmmdsTo  yggms oMo

JIPmg0a@ms©e baygms ©s baaemmasbogsbo bs33go0 30m©9]@goom gbws Jo@opq©gdmogls
(3. dmyogs 20065 2012).

gmgmom, Gmd hggbl olGm@oymow domsmo B aol Jggysbsdo gl s@Lgdyao
Jbodwo  LemEosgy@-930bmdoy@o  s@dsgamdbol  30MmMmdgddo, gimermpoyg®s  Lyxgms ©s

Lo gaaslbomgsbo  Logggdo 3@megddgdo hggbl Jggysbsdo 3@g396Gogmo Igrpoobol goom-
9600 Jnsgs@do (bsgydggmo) 3035Gmamgdol bsfomo gbws gobogbl. dmngem @ogy Jggybgols
09 3ob@bsddmms  Loghigdo hggbo  Jgggbols bsmgemom, 90-osbo  [ergdowsb dofsmdm -
390950 s@SLTmAds  ©oy92d5Mgded, gowodo@dgdymds  Jodoboiosd ws  TbsdJodogs@gdols
SOMS(300Mbsgy@ds  godmygbgdsd dofol bogmazog®gds dgbodhbggee dgodods; yoys@dgbos
JoFggmo  Lobmgemm-Ladgy®bgm 3Omey]@gdbol mgoligdgdos, domo bodolbo s 3ggbomo
©oMgdymgdgdo.  LodgeoEobm  3@sdBogodo  osyiEomgdgmo  gobes  bogggdo  @obsds@gdols
(bbgo-olibgs d03Mmgangdgb@ms s go@Godobgdol) dowgds, Go3 gowgy gombgar  4ligsdls
bobl dolboyg@o dmbdodgbol 33gdomo 3OMEYJBgdol s@sLOYmRslmgbgdsl.

5dolmsb o gogdodgdom, d60dgbgenmgsobos s@0b0dbml, @M3  Josdmygmo xodol bmo-
danguemo s B9 3gbo0Mgd0 LOgmaslmgsb bsigzgd 30meyddgol odenggs. dofols mommgye
39dB>0bg dmboganol 3oM5dgBH®gool aoMg39aer ©mbgbg dgbodhybgdols dobboom boswsyo
»J0300ba 6" byar 9udm Ibsde ,0mbgd -l ombmgl, s 0dol dohggbgdgeros, @md dofs
1,050 3mIs5bo©™ god3090m (3. Amasgs 2006; 2012).

hggbo EGopozogmo  Jodmygmo bygds — 39@-mgobm  Loyiynbggdol dsbdognby Ldg-
@slimgobo sgggoo 3Omeedgdom ofymdmws, @ol aodmi hggbo Fobsd®gdo doan-mmbom,
aMbgdoms s PEIaMIgEmdom odmo®hgmebgb. 5356 SLsbgs gadya 9bsdo g0 Mmomde-
‘do 33mgo: Lo, I9ds, 569, 3537, xods, Fods s 0339. Jodmyes: dgoano, dods, dodye,
3535 ob%y b0l 35ds, 3530l dsd9gs s Jolbo dods. Ladfygbodme, 0339l gFygomyg Joemols
Lobgero xg@-xgOmdom 33bmdos. sdygs®se hggbo jmenbgmo, sog@ols ©s dgogsl Loddem-
daom, 5@ Jo@GMm gobobs wo 3Pdgygmol — @506 ©m Jmdsgr = Iy@-@gz0bml™, s@sdgo
5053d00bbg 3bmg@gdolgymo Logges@ygmomn bOYbgols s dgoo3obol s3g5boz s@ol — dolo
xobdOmgao, 53J399b09M0 dgbog®o s wga®ddgaro 3bmgagdolomgols.

dogeo hggbo olEmmools dsbdoenbg Jodmgemo bygds gool ymgs-gbmgmgdols s
Ym39®o@mdols  mobodybog@o ogm, @mam@G  Jggybol smdsgenmdol, olg dobo Dgi-
003900l godl. 3y@-mgobem hggbo bbgmdbol, §gL-hggymgdsms Iygodogo ©s dJodomswo dgds-

©9bgeo bofogos o hggbl gHmgbym-2969@0396 gmwdos hsjodgeo. ¥dggagl bobsdo
4ggees  Jodmggao Gemdobsmgol bo@dmgyamols ©s Loddgano 3g@ol Lobgano ¢bps ymezo-
oy Lodyggs @ooms (xogobodgoano 1930: 418-419). dga@dymoe  @oo@s 3POmdsl, s®o-
Lodo@obynam byg@sbosh dbbpmd ssdosbms 3ggoobs ©s dmerbgbol ool bodbsgl.
Jomygeo Lygds — 390-0g06m msgolo s@Lom, GMAmMA 3 sgodymamdols, dgkomggdols ©s
doabgbol, olg ymggmemoyg®o GOs3gbols AMLsE godm@dhgymmo s 93gbmdgbsgy@o dmg-
@9gbos 3o3MmdM0Mdol ol@m®osdo.

Joomgamo bygads gobggmgbomos s®s dbmeme o5©sd05bgb0l 3396000 Jmmnbmgbogn gd-
Mo ogdogmgzomgdbolimgol, s®sdge G®swoEoygms© dogdygemo 9Boggdol (msbslfmdye-
@ 9d056mdols,  3gmogasb{ymdol, 9dgOmL-g983aMbmbdol) asbd@ o3gdobmgol. sdsgg @M,
Jodomgmo Lygds 3gmogbbgmddogo gogagbol, sedbOEgmmmdomo gybiool, ayemasb-

45



Practical Medicine

Lboenmdols o 9dygsamdols Fo@mdmdhgbo doposmomos. ogo d@dbyao 34 9@mdgdyggergdol,
23o&003960L godl 2390 do amdol, byagdol, doGobygsmms godbbyggdol, doggoggdym-
05> blmgbols ©s ©ogsligdol gybdiool do@o®gdgamos. ogo dmsdmdsgsmms (3bmgdgdols
2o8Mdgen gdol s 5056y Moboswymdols Lado®gggemos s@s doOFHM oMoligrsmmsmgols,
5539 dMdsgog Mmomdosms s@b@Mols s Mmysby@o bbgmdol 2s63@303g00bmgolses.

Loko@olbyggamm bya®sby 39@ol godgbgol @o@gomol wdml m@o momols LolJol
doagom 3@l — @ogsdl — doigoegdygml au@digobdy o©gdebgb, 3o@o®s bokgdls
Jmo@Bgbbgb s ©30b0sb Googsdo hoosfmdwbgh. gl JOolEosbye gmegsdo dzze@ol s@o
Loggooel, os@sdge dolo byaol 0dfggyboyd Ebmg@gdsls dmslfsggdws, @ol dgdpamdss
$0@0lyxnmmgdo s sbapmdamgdo Lyn®sl dgdmylbbogdbmebgb s FMowoEoyms© dgowo b
b bopmga®dganm-dgbobpmdodo dgoldgdmws. ofgg bg@l dmgoygsbm gomo bofygzgdo
3m9@ Oy hoanshogsl dogd ofgdoao agdlowsb wgober:

O® Jmgs o 303my3R56@ 3L Jodo dgangdsc,
o560 0300bogl 20853969 gobm.
b396 3033229000, GoGgomo oG 0E3ERgd
s> hggbls blmgbsl bgw gwgdgds wg0bm.
(. hognohsgs, J. goggo 15.01.2021).

bygg@ol goddmmenls — aedsbggby b (39y6.), ©EIgobEgmo aoagb00m mods@sb, gbodgods
bygg@ol  doswoiogeo  [obsddpmemdbs, as®wsagmomms blmgbol, dolo myxsbobs s
Jmygodg  (gzdms  bopmgay®dgenml  (o®dmmndol  3o@mgganmds; dmanbgbol ©@@mgedl 3o
Lodmg@o-gomdols, (39335-00035dol, dmbowodggddo dgamd®mdbols s  Loygo@ygeols, owo-
dooby®o bbgmdol gobd@z0i3gd0l, ddgomdol, bEYIs@m-Isbdobdgamms wega®@dganmdols ©
N obdOMgEmdol  ogrmigol S0 gdgao  BEAsoE0Ymo  Lamga®dgam. ob@Gm@ogeso
Lodo®mggermPo Lopwga®dgarm dbmame ©g0bomn dgoldol. msgolo s@lon Loega®dgam
JobRogg®o  ¥9bmdgbos.  Jodmggan  353Tdo  JggEbmdogde  s@Lgdmdl  @Fdgbs  dslido
©3009a0 dogol s@OLgdbmdols dgbobgd. sdo@mdsiz, Lowwga®dgerml @migols o @s@m-
330L B9bdios 5g0bMos. L,@g0bm sbo@mgdl aumbs gogobsbs Logbgdgemoms Ibos@yaym-
Qo 30M0 s 3PAo goiaobobs gobsd@go3gdl™ (glsgdybo 103, 15).

hggbo Loddmdaml bbgoslbgs dbs®gdo goaobpsls 569 Losbose{anm Lyg@sl msgolbo
39V0 3Jmbws. bmdagage  39Mdgdl, GmImgdo, doGomspsw, LoJmbaol, @bg®ol, obol,
Jomdol, mggbol, gmiol, wm@ol, godgyao Aobol, xobgols oy bmbdolysh Ibswgdbms,
239600 9ddggbgos hobmbdogno, hodogyao, d(gomo s bobgoeno; odgg ogm dmliEbgey-
@obaob bbgoswslbgs (gboo ©sdbswgdygemo gbogngyaro, gggmol Lobgmdgdo, ggdgoos,
bodody®o, 4303@oM0, bogofo s dopol dmdygdgano @ gdoengymo:  bodbg®gdo, mogens-
339990, Bgansdydo, boanol, boagbols s mboaol hy@dhbgengdo. sbg gofymdoa Lbyg@sls
520 Mbd@030 x0dol boyizgmglm yy@dbologeb wofydygmo mgobm 53dg9bgdws (d. Gmyogs
s Lbg. 2018).

LoJm@Fogem Lygds oo bgodo gobemwsm. ogo Loygabggdom gob3@z03gdgeo (o-
Loms o @sbosmom ofymdmps, @oi LoJo@mggenmdo gblmgedo wOmowsb @ dgigeoms.
Jodmggamomngol Jgggbolis s myxsobol LEYIs®o wgmobss ©s dobdobdgaro dmgao msgolbo
‘Jgbodargdbammdols s bbgmdols oty gddo mogesybmysgse Erogmmdl dob 3s@ogolg-
dol, @obisE, OeymAE 3oMsw, oby Jggybol @odlgdom mgeols.

Lodo®mggermdo 33950l Eoydo aobosfglbo ©sdmgogdygmo ogm Fgmofowol wO™Mby,
©oloddgosby @o FO™MIol  bolosmdy. Jagybol ygggems gymbgdo ymggeomoy® myxoby®
A®539bL (Lodygome Lsdxgdowo 33906 ©®gdo) mogobo Mo@yseo JJmbos. bygdsl xg®
mxobol gguembo, d9dwgy g0 mxsboli bbgs (93960 d9dmylbogdomobyb bmendg. ga@mlo
39099l ao@gbos s ooEMm3gdmEs. woom  Laygbdgby Joo®mdgzebgb 3y@L, koo,
©mdl, 4g9el, 3Fgoboangdl, Loldgemo 3o 3s@ods koJom dodol ooyl ob @gobml sym-
@ 9d©bgb. dYomol Lowogo ¢9udm IMogomag@mgsbo 0gm ©s >yEoggoes© dgoa gdmws
{gbosbo 3g@dols (bodEol, mb3ol, @mmdomlb) s 3ydoli Lbgoslbgs Lobgmdolash. Loy-
bdgbmob Igodgdom Lswogo s bodbs®o 9x@am gysmosbo ogm; Labdgmomsi dgbogy-
@obo (o®dmdsgamdol, x0dols ©s Rg@ol ©gobm ogm dg@bgyao, @obsg godggggero

9603960 ©5 bmdog@gds shens.

46



3OsJBogygmo Ig@o@goby

J39960L  Ubgowolbgs  ggmbgdo  gobsls oy dobpgdol  Lsdydomgdbyg, Logbols my
Lboogol 300mMmdgdTo, yomgaosbgdol, ©szoGy gm0 9bgdaool smeagbols ©s Lombols dgg-
Lgool Jobbom bdo@modbgb ©odogo sangmdmanyg@o dgdiggemdols Fymon gobboggdya
®30bml, AmImgdloi mogmagolo ULobgeargdo g@dgs (wobl. Uogd): Logwogdo, Lobs@yxm,
Fyom 3306@ 9o, (s@d. Usod): ©39830, dogmsdsy@s, o Fgmol (bygeobob-bods m@dgarasbo,
II Bmdo, 1993 §. a3. 260).

»JoOmEdo 2030390 9d9@o 0gm ‘mbanols’, b9 ©g0bol dokosbo bogngdols dgdsdsbwo.
o0y bogngdl Fyoemdo goblbowbgh, §odmsywgdobgb, dg9®ggebgb bo@omol ¢ ds-
ogols, bom@l, Fofsgol, ool s 5-10 Fyool aobdogenmdodo s ymgdwbgb. slggg dbog-
©gomEs  bogols dgdodobeo bodmo@To godbdo®o dobolopsb. dowgdyeo ogm S 9mgg
39@ol  bo®bhm, @mdgmoi bdgamo mmbols 39@0lash dbospgdbms, g@dmdo  dmdydyao
bobgol, 3390 ibols ©s 3Fgobogrols ©sds@gbdom  (sgodgoeno 2018). ool gdgoemolasb
5399900b9b  5G@osl: Is535o0mbols bmdsby  wod@obgh  (3mIL, Jmbo@Dogobgb  dos@oarosb
Vyoe@do o g@dmmo doodmdggebgb. Lodga®gamdo bobem@ol (30ds Jmdsao) dmbsgnygano
dod3geol  gdgoamolpaob  sdbogdebgb  Jf9dnl  (Jydogo), Go3  bgm-mbogn  mogm0sh
Vyom@o  osbgmog  gdgoaml Fo@dmowygbes. ol godmibmds o  bko®wgdmws.  Jadyl

F999Lgdo Logggdom 09ygbgdwbgb.
sdmbsgamgm  bods®mggenmTo, aoblsggm@gdom  gobgmbs ©s Jo@maTo 3g@ols o

bo@dmols  ao®@s, 04gbgdwbgb  wbarol  Fgdodsbpl (0p039 Somerofrr b S3@sd0sbo).
JbopEgdbmes OMam®a3 ngm®o, ol Jomgero ©3060bash (boggMsgo, ms3339Mo0). ®gobols
Aoomgdol d9dwgy, dJodbg obsargd mbargl somgdebgbh s 3oGoms dmEsTo obsbogwbgb,

Omdgaoboi wbarolb Faddgaro gfmgdbmws. dmbo®dgol d9dwge mbenols dgdsdsbeo sjgen-
©gomEs. 049b900b9b  doGomsws  do@dbgsdo. dmmaofmmo  asdslidobdargbolisl  LEYds@L

xgO byl 5b5b0bgdwbgb s odol dgdwgy Fomgmo @goboli dmwaofml sbggr®gdwbgb
©0E0 @sba®om, Lsowsbsi 3bgamo 39@oll momm bodgdl 0gdebgb s doo®mdggbyb. I
L5339l bmgogom Lmggado dJodol dgdodobobsi 9fmwgdobgb s Gmymei3 o@obodby,
nomJdol Jmger Lodo@mggerm@o ogm aod g gdygao.

dmeeofml  bogobo @M asbogbym by, dobpg@oli bsdydosmgdol ML 0ygbgdws
bogggdoE, ob bogbymdo, Gm@Es bos®ggo bgbs ofygdmes ©s gododobgdol bsgamgdbmds
04m (bobpyarsdgoeno 1974, am@ocdodg 2007, Jo@Jsdgoao 2008). @odsdo dogdggool aodm-
bogggdoe  doboyg@om  0ygbgdwbgb  dog, ag9dm@gdom, dgger  ®gobmdo  sddogn 3@,
Omdgaroi  s@dmbsgmgon  LoJo@mggenmdo  domaofml  Lobgen{mogdom  s@ol  3bmdogno.
5390900bgb sadgmgg mbaols dgkodobel ob dogogs@mb. gl 39@do Lgbmd@ogo Lolyb@ols
Lo 39g@bogmEss godmoygbgdomws (gOody 1974).

beoaxg® 09gbgdwbgb olMsdol dmydFongdgar yu@dgbl ©s 539mgdebgb dmdgogm agdml
dm@eofml, Gomog 0o Gygdaol d5Jdobl Foopogws. dogdo dodbgol @Ml s39mgdwbgb
‘Jobpol, gomamlb s gzom-Fymols Jgkodobol ©s dsdwbgb @obsgogr bom@-boambmsb
gOmo© (6Mgysdg 2004).

Oxoby®o 39@mdols s ymxzomo Jge@Gycols doabg domomds ©mbgd, olggg Mm@

3obols s beddanols, Jg@ol, RgB3boo® Jym@y@oms s domo 3OmEeJdgdol ymggen-
EEo®ds  Jmbdo@gded  Jodmygmo  Lyx@ol  dbodgbgermgeb  ¢9bmdgbo - gHmgbye
AOo03050 hodmysemadgds yodmofgos.

Joomgao bo@omol g0bmdm@obogy®ds ©s dgmgobgmdols 33mgged, oG swbodbye

3G YOSMS  YMgge oy gmasls s boaba® dgoo3obsdo aodmygbgdols yyeolbdmols,

Jodmggaro g@oli doGg@osa@y@o 3am@y@ol bogsbdy@do b@Fyobgommyg @ i3geo hofgds
— Jodmggaro Hmdgdo sdlobydgdgma Fo@mdmshobs goEmd®ombol (3030@0bsiEools Lome-

3990056.

hggbli Fobod®gdl 0dwgboe dmbpsm Lymbs ©s Lobban-bo@do ag9bgdoggdsw aod-
N0 505305601 @omdol Lboghmm s Qlodogy®o mogoligdydgdgdol Fodmdmdhgbo Jodmey-
o bodygs a9@ (gaaro)l-o o5by gaarosbo, O®MI Logggdo aodmdibged d@agom 39@abl
aaa(@)agoaro dgotddszs (3. Gmpasgs 2012 §). Lobgeregdol o3 30630330 mogolmsgsw
Jm0obGgos (3030e00bo309M0 Lodgs@ml gOmosbo gogrmlmgoy®d-gbmgagbolggemo omds,
3dmdem  badogblydo s o> @o0d309bLy@o  Godol osdosbol gaeligds, GoiE dsb  gom
BOoboTdo godmbs@e: L3900 hggbo sOLMdOLS®.
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bodgy@germdo  os@ol  J3odg  dsmegbmdom  dgdm@bgbogno  gobols  x0do  Lb-g-do,
Amdgaolsig goohbos g9bdEombogy@s dpgodmbdomo ygogomgdo (ds®olsdgoano 2016: 54).
380J0mdm, GmMI 53 gobol o Fb-o-g9@-0b %0l mogobo Lobgano Ibol msygsbolizgdol
3gMomedo sg®dge: Fb-o-bs (3gy@.), Jos@mgmow dbg Hb-g (3gp®.) — Jotmygmew ;bgero.

Lodo®mggenmTo  mpomgsbgg  aoblboggm@gdygmo  gydopmgds  gdagmes  ¢gbddody s
dgdgdg@o  Jogmols 33900L, @3 dmsdmdogammmds, GmMamA3 Bobogyg@se oly ambyd@ogew
LOyg@asbmgbo aobgoms@gdbymoym. dgger gobgmdo dbgl m@o Lobgemo dgo ©s FHbobs
90J35, @53 dga@ges© bodbogl ‘@dgly’, ‘Ybgly’, ‘bgan’-l. Lbgopgodow, ool Mdg s by,
g0l Lomdem sygomgdgaos  Logmabamolbongol, bomamm  JGsgemag@mgsb Logmabemols
dmd3gd hggbl 3arsbgBol hggbds g@ds Lods@maosbo wgesdofs gfmes (d.0mysgs, 2007).
dggeo  Jodmggangdbobmgol — gmenbgdobmgols — ,,dbg goss hgdo, Jmgotdg dsds hgdo, gl
dOEEgoses go@ligasggbo o s ddos hgdo®, dmdmbasdogblms dJmwadol ydsmarglio Gemang-
@5bFMbol aodmbo@yegdss dmgenr Jbmgaomdo dzbmgagdo gmgdols my o g0 0b-
©0300g00bowdo;  Jogbgosgom  gogomsgo  3bmgMgdolgymo  3o@ogzeobdgbols,  Jo@mggen
9oL mgmoligeb dmdgdygeo mogolo 3mImbadogbly®o dybgds @ dgyigeos s sbg ogbgds
93960L0 939b0bodog! (3. Gmasgs 2012).

LoJo®mgganm 9dggemglo ©@moEsb asdmodbhgmes GOs©oEoygmo Lo®o@gsamm  39@dgo-
0053, Mmdggdoi  hggbo  s@sIs@g@osgry@o  dgdggoe@gmdols  d6odbgenmgsbo  bofoos.
1992 (gaols, LoJo®mgganmdo LRgddew dymeds sdg@oggergdds gycdboen National Geographic-
o oogoJbodgl  dob3obdanol, JmbLESbE0by hmenmysdgogmols Lodyggdo: ,,mg0bm  s@ol
LoJo®mggerml  Lobbano, Gowpgsb ol dgddbogros hggbo dofols ©o Fboligsb™. @mames
5ddmdgb, 3mIgb@odo bgodg@os!

20155. 3bmdo@ds Log@msdm@olm gJl3g@@Bds, Logmsbygmol a®sbi@gl sbmEosgools
3M9bogbdds marogog 39doMgbEds  Senogg@ols ImboslEB@ols do®sbTo  Jgggdols  gobydo
®30bmgdols gobobxgol dgdwgy sLgmo Lodyggdo Fo@dmmdgs: ,,obgmo dga@dbgds doggls,
nomJol FodbygmTo gdmyboy@md, momol dogndodls gho dodsdo dmgsdgom dby ©s
gesdofs. gl s@shggnegd®ogo gobms, @mIgaroi gbgdaoom aoglgdl. dmpofmwgdm, G®I
o  dgVyz0@mm  mdggbo  F@ooiEoom  ©@goboli aygbgds. Fangdds  osd@goEs, ™I oI
dgmmEon  BobHobA0gy®o  ®gobm  Ibswrgds. Ay lOggmse  gedomd, @md  mgggbo

©g0bmgdo Ibmgaoml sygEoggdbas 9bos Ao53bmm® (wamb@o 2021: 53). oGo®gdym .
@mb@ol  659Mmm3do  (eomb@o  2021)  Lomosg®om  Jo@maaro  BGs@ocogao  bagdols

29609960  0gobols  [o®IMImboslmsob s 3ogd0Mgd g0 I@sgogo  bsgombos  obbognyyano,
Amdgams 2536mds, 3830JOmd, Loobdghglm ¢bws ogml dzombggenolmgol.

0gom Lbodyggol @gz0bm (o@3mdmdols dglobgd do@mb m. wamb@l gom@yo §gogmerols
Jgbgoygamgds dmdysogl: ,,mg0bm Lgdo@y®o gbowshb oG s@ol baligbbgdo™ (odgg, a3. 67)...
o3Bd™m@L  dmdgogl  @gobe- dgbsByggolo  Lodyggdo Ubgs 9696Tdo: ag@dsbymsp —  wein,
0baaoliyg@o — wine, ga@sbyygedo — win, asmoby®do — winum, d9@dbyendo — Oivos ©o
Lbgo. ggbggds ogo Lgdo@ycddoE: s@soygmse — wayn, gd@sygmse — vayin, sbygdyen-
dob0emby@do — INU s bbgs. mogobmogo 0doswgds gdgo dobo Jo@mygeo Fo@dmdmbols
Ygbobgo, (9ol og3dm@o ©s 0dgg @olidgbl, @mI Logyg@spmgdms Logygol Lemdbydo go@ds.
03539 530™@0l dJobgogom, @mam® 3 (3bmdogos, Jodmygm g20-L I uO Yo bmaxg® go
99bodygoligds;  dsp:  godo  —  go@o(bo).  S30@HmI  Jo®mygmo  @gob-ols dgbs@ygobow
dga0 90 do 505{72 04m dobogrmebgeno. Jos@mgmopsb bolglbgdo gm@mds @g0b-m 3m{dmdl,
@md gl e Jgmeagyeos.

»0bM-g30mM3Yo gbgdoesb LmIby@l @ dggderem gl Lodygs dggmgolgdobs, @oasb
030  Sedmbogey@®  gbgddo o6  s@OLgdmblL.  asdmdogbymos  sa®gmgg  Lgdo@y®osb
LglbgdoiE. @mama 3 0bpmggdmdyge  obg ULydoGyd 96gddo  mgobol  Lobgeools Lsfyolo
Bo@dos — ‘gob’. dog@od ghommd boob@gagbm gm®dom ofgdgds s aodmomdol @gobols
Lobgano g9anliyg@se GVIN, Gmgm® 9bos s3blbon gb? (0dgg, a3 69). Gmam®GE S3Bm@0
F9ob, dgad o ,,69" 3o@gganse aodmbygm @gdoa ©g0bml, oby sbogn mgobml gfmogds.
Jomgemo dmpadol Gmdgddo ©gobm, dspomoms ULgsby®ddo, gobger, gaGywdo  ®g0b,
45699 do @ob gm®Igdol Lobom ggbgogds” (0d3g. a3 72).

»oedmbsgagm Lso@mggermdo, 3g@hdme, 3oby@d ©osagd®do, s®ol @gobols s0dbodgbg-
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o bobmbodo bxbys, 3o®ggaos by, bogm dgmdyg bys. Jodmggayg® 9bgddo by oby by
Lbbgowolibgs db0dgbganmdom obdo@gds. g@mo db@og, ol 50bodbogl ‘sboenly’, dgmedg dbcMog
30 dpge@ol dobss®@bl dgozogh. gy@osdo, sko®slbs s @obgmdo ‘bgby’ — ©gols o@d-
bo'dgbganos. dga@yado by’ aodmbo@ogl gy@dbolopob godmgmboan (g9bL, @mam@ 3 sbogro
©g0bm* (@eomb@o 2021: 78).

453 mbo  mgodyg@dsbo  jgemsg bgsdl gombgol: ,,oMs3g7mo© mgobml bod o@ 3Jgos ©o
@Ao5RMd o0 993900, AmI gl Lodygs Jodmye Foswdos Fo@dmdmdogo?(0dgy, 33.71). o8-
AM@0  3gaog op®Mdgegdl: L, Jodmym  gbsdo s@ogdmo Lodygs dmpgg3mggds, Lowsx @zl
200303900L, domibengdaol, dmddosmdol dsbodbgdgero s@godmgs gbokgds:.. Lgsby®do
@gobgen, dga0 e do  @g0b, koby®ddo @b Rm®@dgdol Lobom. o3 go®oyel jowgy Yg®™
dgBoe 5d@ogMgdl 9galy® gbsdo dgdmbobyymo mgobols s@dbodgbgeo Lodygs gg06 (039,
a3- 72). Lbgs dgEbogdms g9@logdls ©s dmbob®gdgdl Lodygs @gobol s@sJs@myao
Fo@dmdmdol dgbobgd o6 ggomsbbdgdom.

Lognado®sgm dgadgedo 6L ULbgs 360dgbganmdsi odgl, @mdgmbsE gmbidgdgeo
dogoomom 9390gboe godmgbo@ogm:  b9-dy  g986m93m65 = oby by 35I53GSbyd, Gmd
I0g ds@9m30056 godmgowyg. by ol Lo dmbsi aodmbs@ogl. dolom m@mds momndols
‘F99d@0gbge0s, oAb oo MsmEgbmdom domgbolsls dyEmol darog® d9@gsl 0fg93L.

Lodygs @g0bm-l Fomdmdmdols s gHodmmmaool dgbsbgd . @amb@l msgol Foabdo
Jodmggae g3bogdms  bsdOMIgbowsb  dmygsbogro  sdmbs@ogdo  Jmsdgl: ,, bobm  boboo-
dg0@ols go@oygwomn gobm dggen  Jodmgmdo  @g0b-0//@yb-0 gm@dom Pbos gmegogoym,
%90 ,35bol* dgdpgmd g0 — mgom ,,mgoboli 360dgbgermdom. g@Hodmemyogdow mg0bm
9bs 9358 d0MOYdbmEgl Bydgl @b — ‘@yubgs, a®gbs’, Oy’ ¢ (wepmb@o 2021: 72).
53509d030mb0  Jg0 9356 emdmsmodg Lodygs ©gobols gBodmemyosl 9353d0M9dl @mb — 4
dologob bsfo®mImgd Lodyggdl @@b — (Im-@ob-gen-0)/3-Gp-0, d3. JoOm. ©s-@Mb-gb-gan-0
‘Aob@-og0’, @a@sard@oar-o ‘Jog@dgboa-Img@gboao’, @gagdd-o, ‘(bgao’. bobem bsboosd-
300 >mbodbogl, Mmd dg39bobgmds-dgmgobgmds LoJo@mggamBo smslifegyamgdl omganols,
@oboi @ Jgmemyoydo s bbgs gymm@gdmmmaoyg@o dmbsigdgdoi dmFdmdl. Jo@mngyendo

bodyggs gober eabhatrgos bgbodey doefgge V-VI Loggabygool  Hadbhgodo. figgbo
3505900, bgdmowbodbyeo 5@ 9bos bodbogogl 0dol, M3 LoGygs ®gobm oG oym og6-

B9 gd o Jodmggang@o Jmadol §mdgddo sbogn (gmmswmoibgedwyg. sdob ggsgomgdo-
6gdl ghmo gHoe Logydepwgdm 3b0dgbgarmdols godo. Lodygs @gobm, ®md  Jsdmgg-
ey@0 doeadol Bmdgddo dmJdgoo Lodygs 0gm, dgBysgegol bgsby@do mgoboan, g wyan-

do @g0b, &oby@do @ob gm@Igdo. 53 oMoyl oy YBOM JgHoe Sdeogdgdls g by
96590 dgdmbobyano mgoboli 5@dbodgbgao Lodygs 8506

»08- Xogobodgogols doohbos™, Fg@Ol do@mbo 3. @emb@o, @M 30650056 gobo Ibgos®s
d3g9bodgs, Lodygs gobo glodemms Lfm@ge dbgos@mdol (36mdol asdmdbo@ggero ogeml
(wgomb@o 2021: 75). ofgg dmaggegh oo dgEbog®ol og. xogobodgogols bbgs ob®ogs:
»09209@0  dbmGobo.. mogos3o®ggmse  yo@gymo  gy@adbols Lobgao.. dby@mols dobgbo =
3bgMol ggbobo’ sbyy gobo.. sIbsodop, aodgygmo gy@ddgbo 3bg®ol yy@ddgbsw  ymgoms
Lbobganagdygao® (xogobodgoano, V,1986: 310-311).

od39 83LaOL  s@gbodbmm s  gogbobmm, @O®I  dodgymo  ygy@dbol —  3@0g0bsls
(9byAgobo) Fo@ddos@mygao Lobgan{mgds dbymodo ogm ©s s@s mbol, dOmbols ob Lbgo
‘doboy®  3bmggems  Lobgangdo,  Gowysb, hggbo  oSb@om, 3bg@ol  Lodmboig  bggyeo
(Ibgoo@s) dgfg0omos oggs@yeno.

»9kgl 0@ 9bps 0f39309L ol FmLob@gds, GMI @g0ber s@ols do@lobgano, JoGggee -
Lodygs, 9dggerglbo Lobganwgds o3 @gmoygdo Laslidganobs. Lodygs @gobm bps {o®dmdm-
dognogm  @gobol, GmamaE [o@dmgbomo 3OmEy]@ol, Fo®dmdmdol spaomol 0d owos-
dosbgdols Foomdo, gobi 3doMggase doomm ©o Pdmsgdgl Lodo@gogm-Logmasizbmgmgdm
30mE]Hoe oJzos gl Labdgmo® (emb@o 2021: 75).

0. @EMmb@Go 2ob5aMdmdl: L2050 335Foasgsd domgdo@Bogg@-aobagol@y@o  sbsgobols
Log3dgger by godog@s 3ubdgm  30980bg, obmlygmo bobol bosa@mlbol ggmols @ Jgm-
@MQ099M0  omb®gdol gogase smdmhgbogno dg. §. 1500-1450 Fangdom @osms®omgdbyeno
996 oo. JnEyermbols 30mmlol A jansbol bobmgsbo (o@dfgds, Lowsi s@bodbyeos, ®ma
30639 Bodogm g300©s ©gmsgosl 53 J3930Tdo Jmmoglgdyge Lolidganls, sbyg A [o®dgdols
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dobgogon — obysdambgl. 53 Lodygol @9dg I3gerggecds godogds @mam® i3 Jodnygao by-
o8, 53 oygegdods dgadgedo s@lgdyga Lodygzol — D@ds-l, @oi Ldsl, by @gobol
Lol bodbogl. o3  dgdmbgggsdo  bds @md  ©@gobols  owgdsbmobss  @sgogdomgdyaro,
390y39090L  gadaTogg o@OLgdgmo Lodygs dydoaro, @o3 ©gobm bolged swsdosbl,
dog®oml  asdmbo@ogh. 3@gBoby  sdmbgboamo  Jggg@ol  Fo@fg@sTo  Lodygs obyodmby
J3936d0 dmmoglgdbyga Lobdgaol, o569 ©gobml swbodbogl, @B byds ©s Iga@oeo
Dads B0bso@lmdMogo® 0©gbd®o (36909005° (emb@o 2021: 77-78).

»3oby@  osengd@do  dmagg3mggds ®gobols s@dbodgbgeno  Lobmbodo —  bmbms..Lodygs
0G0 bofomolipsb ¢bps Ygoagdmegl. 3odggaos by, beogoem dgmeyg bos. Js@mggay®
969030 by ob by Lbgowslbbgs 360d3bgarmdomn obdo®gds. ol o@bodbogl, gdmo dbMog,
Sbogoly,  bmgnm  dgmeg  dbcog 3o dogedol dobss@lol  dmdggeros.  dgadyaTo by
3odmbo@ogl gy@dbowsb sboan asdm{yd e @gdoal, auegedo, sdo@ygals s @oby@do
bgbg-b  oby  @gesl. @53 ggbgds  Lodygzol Igmeg  bofogls by, ol dgodengds
3odmbo@oggl 3oMggano dg39bobg-dgmgobols — bmgl ogd gy@dbowsb ©sygbgdye Loldgenls
— ©30bmb. Jn@osbmdsdo ,,bybys” dgodangds [ogogombmo Gmym@@3 sbogo @gobm, oby
>0 3030 ool sldymgdol dgdegy dodowsb Jmblboamo ®gobm, sbhogasbmws
©gobm. my b3l Fogogombsgmn @mym® i3 dpgedmdono dobso@lols Lodyggsl, d5dob bobays
9bs 25305bOMM, AMAMO G EIES-w 06 (0]39)-

»JoOmygmo  BOsoiools Lobgeol — Su@-mg0bm- — Lopobygdem  Lowmgmoldgdyggewm
53300mgs oJgl s JOoldgl bom@@Eobs ©s Lolbeobs, by ggegbool dgow  Lsoweyd-
@mmoaob  9dbodgbgammgobgliobs  —  boos®gdol  [dobws  Loowydmmbo.  mogo  yRseo
5@dobgdl: ,,0mdgeo ds3gl bodEbs hgdls s bydowgl Lobbanls hgdls, ..opo hgd mobs
sEa®mdog 5sOU... 5J9bwgl 3bmgmgdsn Loygnbmo™ (0msby 6, 54, 56) [o]sg, 3. 871

»33030mdo, Egbsi  dggamo  GEspogmo  [gbom dog@obs s  3@0bolGols ool
Fomgamo gu@dbowsb 3gmgds Fgdogmo  Lslbdgemo, Gmdganlsi hggbl §gemmsm@oibgsdwy
800 (gl 3mgdo dgdlmowo ,,33030mbmoym  @sdow® dmobligbogdws. dgger d9@dbgdls
>0bodbyao Lobdgao byx®dsby dgdmdmbosm a®ogmbolmsgosbo Lowgoby wmdom. {oabdo
>0b0dbymos, M3 53 ©@gobml XIII Loygybgdo Log@sbygmols 390399 @gobol sielGegarols
BoB Yo goémds*  (HEJIOBEK  2005: 394). ©@gl, ygges mobsdgo®mgg  dgmmpgdols
3°dmygbgdom  ©sd@ ogdgeos, GmI  @gobol  3oMggmo  ITomImgdgaro  Jggysbs  hggbo
Loddmdams — bsds®mggenm.

»d93-0 — (dobs, bogrsbo, bsdpgomo; mogobgs®o. dydo @gobm..” (Jgaee VII, 1962:
1462), beenm dga@ o, Goym®3 swgbodbgm, dud-s ‘mgobols Ldsl’, Faydsgs — ‘m@mdsls’
> Jndoaro — Yomgdomly 60Tbogld; Gmam@g gbgoegm, d9a@nmdo godmoygmas gudy Tod
>, MMIgaoi bopasws Ldsl’ s@bodbogl, boam dublb 30 bodbogl bgsdly’. dsbdo (d-mbb)
3500M04mRs M@0 3md3mbgb@do —  d-mbb. 306ggeo  Lodygol dodlL 9bps Fo@Imowaqbegls,
dgmeg 3o (-gbb) ImJdggdols  Fo[omdmgdgar  Lyxgobl.  aodmygmgoe  dodl ()
3oblbgoggdgemo 3b0dgbgermdgdo oJgl: ‘Lggano’, sblmgl’ ws ‘Jlmgls’.

bo0b@g@gbms, @md dygdo @gobm F3d-g@0- LobgeFmwgdsbmsbsiz sbmEpo®wgds ©s,
hggbo sbGom, bodbogl bowe, bowddme wgoboli di90m939ab. SIsL mogo hggbo IMsgo-
5050560 obGMAOg@o s 3bmgMgdolgymo BoBgdoi sEsbEYMYOL, @olisi dglobodbsgsw
dogydos mogo ©gdgdmg 3odggeol Lodyggddo:

“gb bod ggbobo, sbheno sygeggdyero,
©dg@mds Igpodzm, ggmgob yxmdl Jgdyeno
> mgom msgobom Ibg bod 260§ gobgdyeno”.
>d3g ALyl dgdmamogobmm Fbos@go® @. ddsdol ogylE®scos (og. 1)
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Gvin do Qobal = Pur-Gvino — Georgian Supra
The Phenomenon of Our Culture and National Pride

M. Rogava
Health Center, University Geomed

Dedicated to the bright memory of my friend, a great internist doctor,
Member of the Phasis Academy, Khuta Pachkoria
Thank you for immaculate friendship!

A long time passed before different bread products were made from wheat porridge. Khor-ba-li, go-
ba-li — (Megr.) puri ‘bread’ in Georgian, is the food for carnal beings with spiritual ‘ba‘, i.e., people. The
soul and blood-flesh of our ancestors were so much genetically saturated by the word guri, representing
physical and psychological characteristics of human nature that baked round bread was called gur(r)gvali
(Megr. ‘round heart’).
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In Colchis, the word diara was the name of wheat and bread for all Georgian tribes. In modern
Megrelian, whose vocabulary contains more than a million and a half words (Sh. Makatsaria, 2018), the
word diara designates a get-together meal, a festivity ritual of people sitting at table. ~"Traditional
nutrition in the life of a nation or ethnic group represents a hallmark of its national cultural values and
determines its character and mentality: thoughtful rational nutrition is not only a means of satisfying
everyday needs, but also the support of consciousness and thinking since ancient times."

The Georgian table is rich in ritual dishes. Throughout the country’s history, the Georgian table has
been a companion of the nation's life, both in times of prosperity and during hardships. The Georgian table
is intended not only to satisfy people's nutritional needs, but also to strengthen the traditionally accepted
etiquette (equality, kindness, junior-senior generation relations). At the same time, the Georgian table is an
example of benevolent educational influence, openness, and directness. Furthermore, it serves and
promotes wise eloquence, support in times of need, consolation, encouragement of those in distress,
remembrance, and appreciation of the dead. It is the foundation for ensuring the lives of descendants and
human solidarity, not only for those in need, but also for raising future generations and strengthening
family morality.

The Georgian language transformed the phrase of bread and wine into one composite word — bread-
wine, elevatin itg to the status of divinity. Historically, Great Colchis or all of Georgia is the country of
pure wine, produced from sun-drenched grape clusters cultivated with the warmth of the people's hearts;
also, it is the country of bread, and Medea — the cradle of medicine, which is, was, and will remain such
for ever.

In Samegrelo, the ritual word shuma, expresses the consumption of wine, alcoholic beverages and
their effects on the body, including the expected results. The Megrelian word nashuma designates
‘intoxicated’, and shumili — ‘drunk’, i.e., ‘a person under alcoholic influence’. Oshm-e is the vessel used to
take out wine from the qvevri or large clay pot; the ritual word oshumsha meula’ (Megr.) means ‘going for
a drink’. In Megrelian, bi-ne-khi is a vine — ‘a sweet grape-bearing plant whose fruit produces ghvino
(wine) after its alcoholic fermentation’. Ojaleshi is a vine that grows on trees. Like grapes, one variety of
pear trees changes the internal color of its fruit in the process of ripening, called Ghvin-ja in Megrelian.
During ripening, the white pulp of both Ojaleshi (vine) and skhuli (pear) becomes sweeter and darker like
red wine. Furthermore, it turned out that the amount of phenolic acids in different speices of grapes is also
different. The highest amount is in Ojaleshi grapes: 1.1 mg per kg, while the lowest amount (0.09 mg) is
in Tsoli-Kauri. Grape juice retains up to 10% of phenolic acids, but after alcoholic fermentation their
amount in wine is almost doubled. Similarly, the fallen pear fruit begins to ferment into alcohol, which
pigs eat in huge quantities as they cannot feel satiety.

For a Georgian man, a cellar or nerchi (Megr.) is a shrine of the family. Here he keeps the provisions
for the entire year, which the word nerchi conveys perfectly. Ne, as said above, is the sweet juice of the
first pressing. Rchi means ‘to eat’. The land where the Colchian man grew his family provisions was
called Odabade (Megr.), while the country was named Dobadona, or homeland.

Having grown and picked their own grapes, Georgians crush them (by hand and foot) in the wine
cellar and pour this mess into large clay pots or “sun-pits” made and baked with great and diligent effort.
The sun's rays, trapped and released in the grapes, are poured into the pot where they join and intermix
with the power of love, starting an amazing movement of fermenting love between the sun and the earth.
An attractive bouquet appears in this newly created body, saturated with the scents of life, which, after a
certain period of time, changes into the divine and noblest living Georgian wine with its sparkling golden,
red, dark red, pink, crimson, and white colors as well as with its distinctive aromas and a unique,
incomparable taste. This unparalled product created in the “Womb of the Sun" or the Georgian qvevri is
rightly called “the sun of the Qvevri”.

In its essence, a toast pronounced at table is a mystical phenomenon. Subconsciously, every Georgian
believes in the presence of the divine power in him/her. Therefore, a toast has the function of prayer and
blessing. Here are some examples of traditional Georgian toasts: Glory to God and peace to us! Glory and
eternal memory to the ancestors of the Georgian nation and our families, glory and eternmal mempry to
our heroes! Our sincere love and respect to all those who, from the very beginnings, did not hesitate to
sacrifice their lives in defence of our freedom, the happiness of future generations, and our homeland!
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| propose a toast to the great sun, the giver of our lives and love — to our mothers! | would like to
wish your beautiful mothers a happy and long life surrounded by their spouses, children, descendants, and
friends.

Long live the world’s indigenous people of intelligent origin; long live our philanthropic Georgian
nation, whose genes keep the highest crown of tolerance since the beginnings: “~The sun is my mother, the
moon is my father, these bright stars are my sisters and brothers!" Long live the bright future of our nation,
the land of the Mother of God, the whole of Georgia, and the people of all nationalities living there!

I would like to wish longevity and happiness to each member of our table. To the representatives of
each family of the country and their founders. Glory to our present gathering and many gatherings to
come. May God not deprive you of the feeling of self-belief, freedom, courage, friendship, and the feeling
of happiness and devotion to your friends! May God not deprive you of the spirit of the Georgian song and
dance, now and forever in your life marathon!

With its full-fledged food and drink, its soul and heart, and its basic essence, the Georian table —
bread-and-wine = ghvin do qobal (Megr.) embodies the feelings of daily sweetness, supremacy of eternal
life, with a strong desire of a happy life woven into it! The Georgian table is the symbol of identity and
unity of our nation - its identity card!
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Globally, it is estimated that 3.17 million deaths due to lower respiratory infections in 2017 (that is,
5% of all deaths globally in that year) the number that could increase to 4.4. Million per year by 2040 [1-
2] and 1.4 million from tuberculosis alone worldwide. More than 90% of COPD deaths occur in low and
middle-income countries [Global Initiative for Chronic Obstructive Lung Disease. Inc. Global strategy for
the diagnosis, management, and prevention of chronic obstructive pulmonary disease. 2020 Report].
Asthma is a chronic inflammatory airway disease of increasing prevalence, which affects roughly 26
million people in the U.S. and 300 million worldwide [3]. The COPD prevalence in Georgia was about
365 in 100000 vs 85 in official statistics [4], and its prevalence in Telavi (Khakheti region of Georgia)
appeared to be 1.9 times higher than the countries official data [4]. The severe acute respiratory infection
(SARI) causes substantial mortality and morbidity in Georgia, nonetheless of multi-pathogen infectious
etiology, and riches of about 1% of SARI cases during 2015-2017 years [8]. The Global Burden of
Disease (GBD) 2015 study also estimated that, in 2015, 1.2 million people died from kidney failure, an
increase of 32% since 2005 [8]. Prevalence of chronic disease, such as diabetes mellitus, hypertension,
congestive heart failure, COPD, GBD and older age, as a result, became the high risk factors of negative
prognosis of COVID*-19 complications. To say nothing about non-displaceable problem of antimicrobial
resistance  (AMR) and antiviral drug resistance (resistance has developed to most antivirals
including antiretroviral drugs), besides a lot of many for WHO plans, reports and initiatives (Global
Action Plan' 2015 on AMR during the 2015 World Health Assembly and committed to the development
and implementation of multisectoral national action plan). The Interagency Coordination Group on AMR
submitted its report “No time to wait: Securing the future from drug-resistant infections” to the UN
Secretary-General in April 2019; and from 2020, called the World Antimicrobial Awareness Week. Lack
of progress in of overcoming of antimicrobial and antiviral resistance Big Biopharma from the 2010 years
appeared to replace by creating vaccines using recombinant proteins, or DNA/MRNAs nanoparticles (NP).

The routine monitoring of infections etiologies associated with SARI showed that the proportions of
cases positive for influenza varied widely between country and season, from 2.1% in Armenia in 2011-
2012 to 100% in Albania in 2009-2010 [5-6]. The 2017-2018 flu season public health officials estimate
that 900,000 Americans hospitalized and 80,000 died from the flu and its complications. For comparison,
the previous worst season from the past decade, 2010-2011, saw 56,000 deaths from, 30,000 Americans
die in typical season. Along with the pneumonia it spawns, this year’s epidemic may be killing 4,000
people every week or at the peak of the swine flu of the circulating particularly virulent strains of the
influenza virus, A(H3N2), in 2009, which swept the globe in 2009-2010, sickened 60.8 million
Americans, hospitalized 274,304 and killed 12,469 [7]. In addition, most of the vaccine produced was
mismatched to the circulating A(H3N2) subtype which reflect the problems in special biology of the
influenza virus and the methods by which vaccines are produced.

Above mentioned problems despite all efforts closely correlated with extremely high in many parts of
the world, and air pollution-associated premature deaths for urbanized areas, particularly linked to the
presence of airborne nano-sized and ultrafine particles and killing close to 5 million people a year, and
harming billions more [Health Effects Institute. State of Global Air 2019 [Internet]. 2019 [cited 2020 Jan
31]. https://www.stateofglobalair.org/report]. For example, using 2008 UK mortality data, human-made
particular matter (PM) less than 2.5 pm (PM,5) exposures of the UK population was cautiously estimated
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to cause the loss of 340000 years of life in 2008, equivalent to 29000 deaths [8-10] and is a very big
problem for the human health in the world [11-15]. Ambient (outdoor air pollution) in both cities and rural
areas estimated to cause 4.2 million premature deaths worldwide in 2016. Some 91% of those premature
deaths occurred in low- and middle-income countries, and the greatest number in the WHO South-East
Asia and Western Pacific regions (WHO report May 2018). According to information of WHO May 2016,
Georgia defined as a number one in the world, due to mortality rate attributed to the air pollution (indoor
and outdoor) and it is 292 person per 100 000 [WHO 2016b) and often exceeds the norms for 2-3 times
(the Georgia uses norm that is higher than the recommendations by WHO standards). Ambient air quality
in many Georgian cities has deteriorated, and people in Thilisi, Kutaisi, and Batumi are exposed to dust,
carbon monoxide, nitrogen, sulfur dioxides that exceeds the maximum allowable concentrations and WHO
standard (data of WHO, 2016). Numerous epidemiological evidence suggests that both fine and ultrafine
PM are associated with allergy and asthma, indicating that small particle size (<2.5 pm and <0.1 pm,
respectively) is an important factor when considering toxicology of PM [17]. The relationship between air
fine pollution exposure is closely correlated with population mortality [11-16] and COVID-19 mortality
[17] and COVID-19 mortality and infectivity in England [11], Italy [18], France [19], Taiwan [20]. In
according with Cambridge University, individual-level models further indicate that an increase of 1 m® the
long-term average of PM,s was associated with an increase of 12% in COVID-19 cases in England. A
comparable effect was observed for PMj, whereby a one-unit increase was associated with an
approximately 8% increase in COVID-19 cases [UK Government, 2019; 7-8]. Some 73% of the
population is estimated to be exposed to high levels of particulate matter (PM2.5), another 27% are also
exposed to air pollution, but at low level [11-13]. The larger particles (1-10 um) remain trapped in the
upper airways (trachea and bronchi), where the epithelial lining is thicker and cells are blanketed by
protective mucus [fig. 1, 14-16]. Epidemiological Human studies show that exposure to ultrafine particles
(<2,5 um) in the air increases pulmonary morbidity and mortality [11] and suggesting direct microbial
pathogenic transmission through the air and increased opportunity for infection in highly polluted areas
(fig 1A). Inhaled NPs (PM before 1um) directly induce airway inflammation by promoting release of pro-
inflammatory cytokines and chemokines from the lung epithelial cells or had further translocated to the
interstitium, and accompanying immune cells including those recruited systemically [17-18].
Approximately 80% of 0.5-, 3-, and 10-um particles could retrieved with the macrophages, whereas only
approximately 20% of nanosized 15-20-nm and 80-nm particles could be lavages with the macrophages.
Particles <500 nm have greater overall lung deposition, while PM <1 um grain size coarse particles are
deposited in the nose and the throat, where gas exchange takes place with the blood circulation and its
fractional deposition in the alveolar region ~ 50% of its range in the airway [19-21]. The efficacy of this
clearance mechanism depends highly on the efficiency of alveolar macrophages to “sense” deposited
particles, move to the site of their deposition, and then phagocytize them. This process of phagocytosis of
deposited particles takes place within a few hours, so by 6-12 hr after deposition essentially all of the
particles phagocytized by alveolar macrophages. Because interstitial translocation of fine particles across
the alveolar epithelium is more prominent in larger species (dogs, nonhuman primates) than in rodents
[22], it is reasonable to assume that the high translocation of NPs observed in rats occurs in humans as
well. In particular, 50-100 nm vesicles demonstrated receptor-mediated transcytosis (albumin-binding
proteins) via caveolae [epithelial cells contain a 10000-30000 caveolae/cell and diameter range from 50
nm to 10 nm) indentations of the plasmalemma and are coated with the caveolin-1 protein [23]. Those
larger than 300 nm were absent from blood and no detected in heart and lung tissue. Normally, for coarser
dusts encountered in work environments, the proportion of dusts deposited in the alveolar region increases
as particular diameter decreases, reached a maximum value of about 20% for 3-micrometere particles. The
retention half-time of solid particles in the alveolar region based on this clearance mechanism is about 70
days in rats and up to 700 days in humans, and that [24]. It has been reported that human alveolar
macrophages treated with PM2.5 express high levels of M1-associated cytokines (IL-12, IFN-y) and low
levels of M2-associated cytokines (IL-4, IL-10 and IL-13) [25-31]. Cytokines, like diesel exhaust
particles, one of component of urban ambient PM2.5 [28-30], can both induce neutrophil, T cell and
eosinophil migration to the lungs and other tissues, and on their own, migrate to the lung, exhibiting
higher cell activities, releasing more inflammatory cytokines and chemokines via the TLR/COX-2/NF-xB
pathway [30]. Moreover, it was demonstrated that PM2.5 exposure dampens pneumococcus-induced
chemokine and C-X-C motif chemokine ligand 10 (CXCL10, also known as Interferon gamma-induced
protein 10), by inhibiting the activity PIK3/Akt and MAPK pathways [31-35]. Unlike larger particles, NPs
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can reach the cell mitochondria and cell nuclei of these organs, which in turn cause DNA mutation and
induce major structural damage and cell death [36]. The interactions between inflammatory cells and
cytokines can damage lung cells synergistically. The acute (within 24 h) single-dose (15-30 pg)
intratracheal instillation of diesel exhaust (a relevant type P2.5) in mouse, causes lung inflammation.
These inflammation characterized and coupled with the increases total proteins (a marker of epithelial
permeability), and oxidative stress, increases of level of IL 6 in bronchoalveolar lavage (BAL) fluid at 18
h (not at 4 or 24 h), reduces clotting times, and increases intravascular thrombin formation, and
accelerated carotid artery thrombosis [37-38]. The residual oil ash and urban air particles from Buenos
Aires produced acute pulmonary injury in mice, and accompanied with neutrophililic inflammation, a rise
of superoxide ions generation and production of TNF o [39]. In another study was shown that harvested
by instilling PM, 5 suspension into the trachea of Wistar rats leads to remarkably lower phagocytize rate
and phagocytic index [25], increases the number of neutrophils, eosinophils [26], T cells and mastocytes
in bronchoalveolar lavage fluid, occurs deterioration to promote inflammation M1 polarized alveolar
macrophage in comparison to primary inhibit inflammation M2 polarized alveolar macrophage [27-28].
The significant strong correlation between the spread of SARS-CoV-2 and COVID-related mortality were
observed in northern Italian regions (Lobardia, Vneto and Emilia Romagna) with high levels of air
contagiousness of small PM number, and with the historical averages (last 30 years) of their minimum
temperatures [40]. No significant correlation with PM,, found in the same long periods [41]. However, 40
ng/m?® for PM,s and 50 pg/m® for PMy, are plausible thresholds beyond which particulate pollution clearly
favors the spread of SARS-CoV-2 [9, 41-42]. Since SARS-CoV-2 is correlated with historical minimum
temperatures and high level of PM,, and PM, 5, health authorities are urged to monitor pollution levels and
to invest in precautions for the arrival of autumn, and creating awareness campaigns for the recirculation
of air in enclosed places and to avoid exposure to the cold.

The most questionable and speculative scientific research in the last period is development of first of
action of nanoformulation’s, nanomaterial’s, nanoparticle (NP)s and introduction nanomedicine and
nanotechnology in our life in XXI-st century. We live surrounded by NPs, for example, a normal room can
contain 10,000 to 20,000 NPs per cm®, whilst these figure can reach 50,000 NPs per cm? in a forest and
100,000 NPs per cm® in urban streets [Institute of Occupational Medicine. Nanoparticles: An occupational
hygiene review Research report 274. Edinburgh. 2004]. The primary, normal production of NPs, are a
hundred to ten thousand times smaller than human cells and are similar in size to large biological
molecules ("biomolecules™) such as enzymes and receptors. For example, hemoglobin, the molecule that
carries oxygen in red blood cells, is approximately 5 nm in diameter, DNA - 2.5 nm, while a quantum dot
is about the same size as a small protein (<10 nm) and some viruses measure less than 100 nm. “Devices”
smaller than 50 nm can easily enter most cells, while those smaller than 20 nm can move out of blood
vessels as they circulate through the body. As many proteins are smaller than NPs, major a bulk of
proteins or other biomolecules, such as organic compounds, carbohydrates, and lipids could be
nonspecifically adsorbed on the surface of NPs immediately after their in vivo administration, and could
accumulate on the surface of NPs, which are dynamically formed in vivo and undergo changes in
composition over time. Time-dependent corona formation defined by the Vroman effect [43-44], which
explains how fibrinogen at the surface of materials may be replaced by other high-affinity proteins. This
weakly bound layer is called a “soft” corona, while the strongly bound layer is called a “hard” corona [24-
26]. The composition of soft and hard corona is affected by many factors, such as the surface
characteristics, biological environment around NPs, times of exposure, and physiochemical properties of
NPs. Protein corona formation is highly related to the functionality and activity of NPs in either a positive
or negative manner [27]. Which of the strongly or weakly bound proteins influences the biological
functions of NPs is still unclear. Weber et al have suggested the role of hard corona proteins, such as
immunoglobulin G and clusterin, in the internalization of NPs into cells [28]. Because of their small size,
nanoscale such “devices”, “nanochip” and viruses in nanoscale range can readily interact with
biomolecules on both the surface of cells and inside of cells, gaining access to so many areas of the body,
control our place, temperature etc., they have the potential to detect disease and deliver treatment in new
ways.

Although the mechanism of nanomaterial penetration is not fully understood, it is believed that NPs
can be absorbed by lung cells and induce local effects, leading to long-term consequences of airway
inflammation, bronchitis, asthma, emphysema, lung cancer, neurodegenerative diseases, and
cardiovascular effects [29]. The air-blood barrier at the alveolus consists of type 1 epithelium and
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surfactant-producing type Il cells, which secrete lung surfactant to prevent alveolar collapse [30]. This
barrier, measuring 0,1-0,2 pum, is the most permeable barrier in human body, and PMy; (100 nm in
diameter) partially penetrate the body through the alveolar-capillary membrane, which separates air from
the blood stream, can reach the lower airways and gain access enter deep into the bronchial and even
alveolar regions. Thus, widely accepted, that NPs in range 100 nm induce systemic effects over the its
ability to cross alveolar air-blood barrier and contact with the epithelial fluid lining (ELF) come into close
proximity of host defense mechanisms and immune cells, that can be cause of cardiorespiratory morbidity
and mortality [29, 35-43], while mechanism driving this effects remain unclear. Innate immune
mechanisms such as the mucociliary escalator is the first line of defense removing deposited NPs to
maintain relative lung mucosal “sterility” [43-44]. The clearance of insoluble NPs < 260 nm from alveoli
is mediated by macrophage phagocytosis and endocytosis, that follow are regulated by clathrin-coated
pits, caveolae and scavenger receptors (SR) including SR-A, a process under routine surveillance by 12—
14 alveolar macrophages in each of the 500 million alveoli [32, 41, 43-45]. The inspiratory expansion and
expiratory contraction of lung alveoli leads to the opening and closing of the caveolae. These openings
measure between 40 and 100 nm and can transport macromolecules including NPs across the alveolar-
capillary barrier [45-46]. A reactive NP surface can further propagate chemical interactions between NPs
and cellular plasma membranes by inducing lipid peroxidation at its interface leading to membrane
permeability change and further compromising the host immune response [39]. Internalization of NPs in
the membrane bound vesicles was an energy-dependent process. This pathway leads to particle trafficking
via non-degradative/non-acidic vesicles, and in rapid localization of NPs on the periphery of the nucleus
[44]. Further, particle tracking suggested that non-acidic vesicles undergo long-range displacements along
microtubules at a much lower frequency compared to that of endo/lysosomal vesicles originating by
clathrin-mediated endocytosis [44-45]. A distinct fusion and budding pattern also observed with non-
acidic vesicles. A prolonged retention time near the nucleus that was due to the slower transport and non-
acidic nature of non-acidic vesicles following non-clathrin— and non-caveolae—mediated endocytosis, may
further enhance delivery to the nucleus [45]. Clearly, the real scenario is more complex, often involving
several pathways, some of which are independent of size (e.g., macropinocytosis). It is worth pointing out
that the most effective nanoscopic vector to exploit endocytosis (the virus) does not come in one size.

Figure 1A. Nanoparticles of lead compound located in lung where patient was affected by multiorgan granulomatosis (left), and
scanning transmission electrograph of ceria nanoparticles exposed to clearing sludge (high-density cerium oxide nanoparticles
are bright) (right) [23].
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Figure 1B. Deposition of particles in different regions of the lung depends on particle size and density. Particle size ranges from 1
nm - 100 pm, particle density tested: 0.1 g/cm? (a), 1.0 g/em3 (b) and 10.0 g/cm?® (c) (Simulation made in Multiple Pathway
Particle Dosimetry Model V2.1 Copyright ARA 2009, based on human oronasal-normal augmenter breathing). In the alveolar
region, the deposition is the highest for NPs with a primary or agglomerate particle size between 10 nm and 100 nm, regardless of
the density. For particles with a primary or agglomerate size between 100 nm and 1 pm, the (agglomerate) density influences the
deposition in the lungs: in this size range particles/agglomerates with a higher density will deposit more efficiently in the alveolar
region compared to particles/agglomerates with a lower density [24-26].

0,440 [— 0,440

Deposition Fraction
Deposition Fraction
Deposition Fraction

0,220

It will be taken into account that susceptibility to NPs between humans and rodents is very
difference and such differences is very important the results of preclinical models to human disease, which
included that the olfactory mucosa represents 5% of the total nasal mucosa in humans as opposed to 50%
in rats [25, 46-48]. While in human blood mechanisms of immune resistance are highly prevailed,
tolerance mechanisms dominate for the defense against pathogenic microorganisms in mouse blood.
Discrepancies in both innate and adaptive immunity, included balance of leukocyte subsets, defensins,
Toll receptors, inducible NO synthase, the NK inhibitory receptor families subsets, the B cell and T cell
signaling pathway components, Thy-1, gammadelta T cells, cytokines and cytokine receptors, Th1/Th2
differentiation, co-stimulatory molecule expression and function, Ag-presenting function of endothelial
cells, chemokine and chemokine receptor expression and differences to maintain oxidative homeostasis
considered.

There is no concrete evidence to support this scenario for NPs penetrate the upper healthy skin layers
and enter underlying tissue, however there are indications that such particles can accumulate around the
hair roots, in the so-called hair follicles and sebaceous glands and exploited for the development of NP-
based cosmeceuticals, transdermal drug delivery and vaccination systems [49]. During hair growth, these
follicles are open: this would provide a route for NPs to reach deeper layers, and for example, the
components of particle-free lotions that have been rubbed in are completely absent in the hair follicles
after 7 days, but that the number of particles in the nanoparticle-containing lotion only dropped by half.
The polystyrene NPs of 20 nm diameter presented much higher follicular deposition than particles of 200
nm diameter, minoxidil-encapsulated NPs of 40 nm diameter found to be superior to particles of 130 nm
diameter in the context of facilitating transdermal drug penetration through the skin of hairy guinea pig.
No uptake into the blood (translocation) through healthy skin has demonstrated. Neuronal transport of
NSPs along sensory skin nerves established for herpes virus. After passing through the skin - especially
broken skin—the viruses transported retrogradely along dendrites of sensory neurons to the dorsal root
ganglion, where they remain dormant until a stress situation triggers antero-grade translocation along the
dendrites back to the skin [50]. Future studies need to determine whether and to what degree such
translocation along sensory skin neurons also occurs with NPs penetrating the epidermis. For effective
pilosebaceous drug delivery, one of the suggested strategies is that a volatile organic solvent like ethanol
used to dissolve and remove sebum from the follicular duct. The percutaneous absorption of
pyridostigmine bromide with excised rat skin found to be maximum with the application of ether, ethanol,
dimethyl sulfoxide, or propylene glycol, and in contrast. The question arises of copying recommendations
for the breakdown of protein compounds and the use of 70% ethanol in all disinfectants and sanitizers will
accelerate or slow down the penetration of SARS-Cov-2 and others viruses?

NPs must be larger than 10 nm to avoid the renal filtration barrier and in diameter greater than 200
nm will activate the complement system and quickly removed from the blood stream, accumulating in the
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liver and spleen, but did not rich bone marrow [47-52]. In a study with both gold and titanium dioxide
NPs, passive transport into RBCs was only possible at sizes less than 200 nm, though less than one
particle per cell observed [53]. The smaller particles (60 and 100 nm) at concentration of 10 to 100 mg/ml,
triggered more release of cytokine TNF-a in RAW264.7 cells when compared with control. However, the
200 nm-sized NPs did not trigger significant release of TNF-a up to concentration of 300 mg/ml [54-58];
thus, smaller NPs have larger surface area and higher percentage of molecules exposed on particle surface
to interact with surrounding biomolecules. When NPs adhere to the cell membrane of endothelial cells,
they induce the expression and release of inflammatory factors (such as IL-6, 1L-8, and TNF-a) [58-60],
promote adhesion of monocytes to endothelial cells, further differentiation into macrophages, impair
lysosomal function, and penetration of the blood vessel walls. One way of targeting NPs to macrophages
is to endow the NPs with a ligand that binds to specific receptors on the macrophage surface. An
appealing candidate in this regard is the scavenger receptor, the principal receptor responsible for
endocytosis of foreign objects and for mediating the influx of modified lipids into macrophages, promote
abnormal hydrolysis of triglycerides, coagulation functions and brinolysis, which aggravates the formation
and instability of arterial plaque, leading to atherosclerosis [60-62]. In the inflammatory state, vascular
smooth muscle cells, dendritic cells, and mast cells also may produce foam cells. NPs activate neutrophil
elastase, which degrades elastin and various collagens, damaging vascular endothelial cells (VECs) and
basement membranes [61-63].

The about100 nm-sized nanoparticles (including SARS-CoV-2, Astra Zeneca, Pffaiser BioNTech,
Moderna vaccines and etc) even in registries for human poly (D,L-lactide-co-glycolide) (PLGA) in about
2.5-fold higher uptake in comparison to 1mm-sized and 6-fold more uptake if compared to the large-sized
microparticles 10 mm microparticles [64]. Cell type also decides the maximum size for NPs that can be
taken in. For example, hepatic cell lines, namely, Hep G2 and Hepa 1-6 can internalized NPs of sizes 93
and 220 nm whereas other cell lines such as HUVEC, HNX 14C, and ECV 30 efficiently internalize
particles much larger in size, up to 1mm, even though grown to full confluence. Further, the
internalization of NPs of diameter 100 nm, an aspect ratio of 3, was significantly lower than the larger NPs
of a diameter of 150 nm with the same aspect ratio. This high uptake attributed to multivalent cationic
interactions with cells due to the higher-aspect-ratio particles as they contribute larger surface areas for
contact with the cell membrane. Size of the particles is one of the most significant factors in the process of
uptake of NPs by mucosal and epithelial tissue, followed by intracellular trafficking [55]. Small-size NPs
(~100 nm) have been observed to have more than 3-fold greater arterial uptake compared to large NPs
(~275 nm) in an ex vivo canine carotid artery model [32]. Even small size differences may be of influence
for the actual distribution and thus bioavailability, and below 100 nm charge and composition were more
important.

Exposure to high aspect ratio particles (e.g. carbon nanotubes, titanium nanobelts, cellulose
nanofibers), as well as certain metallic particles (e.g. Si), results in inflammasome activation and the
induction of proinflammatory cytokine interleukin (IL)-1p. These particles, as well as certain cationic and
carbon-based particles, can exaggerate endotoxin-mediated inflammation [65]. Depending on their size,
internalized by APCs via different pathways, including both pino- and phagocytosis, and even utilized
multiple routes to take up the same types of NPs [66-67]. Several studies reported that smaller particles
(20-200 nm) elicit stronger immune responses than their larger counterparts [66-67, 68-71]. For example,
Plebanski and her group [72] conducted a series of studies to demonstrate that 40-50 nm polystyrene
particles induce potent CD4+ and CD8+ T-cell responses and do so more efficiently than their larger (>
500 nm) counterparts. In contrast, particles > 500 nm in size were more active in inducing interferon
(IFN)-y and antibody responses [67, 68-70]. Several studies demonstrated that small (< 100 nm)
nanoparticles quickly travel to the draining lymph nodes (LNs) after intradermal injection and effectively
target LN-resident dendritic cells (DCs), B-cells, and macrophages [69, 73]. These data suggested that
large particles depend on interaction with and uptake by tissue-resident APCs, while smaller particles
utilize both cell-associated migration and lymphatic drainage, thus providing better antigen presentation
[71-74]. ““Nanoparticles were observed to lodge in the cytoplasm and caryoplasm of pulmonary epithelial
and mesothelial cells’’ [46]. In order to question whether the lethal events resulted from the synergy of
NPs with other toxic substances, or to what extent the illnesses were due to particles and other toxic
substances, further animal experiments need to be performed to draw a conclusion.

NPs have more serious biological toxicity and more complex toxicological mechanisms than
common chemicals [75]. The number of effects, including oxidative stress and inflammatory and fibrotic
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reactions, of ultrafine, nanoscale, particulate material, particles, including their effects on human health,
especially on respiratory systems [74-77].

Precise mechanisms for this NP-induced pro-inflammatory airway response remains unclear but a
proposed suggestion is an immunogenic surface NP antigen with similarity to endogenous biomolecules
[78]. Inhaled NPs interact with the respiratory microbiome further inducing a damaging immune response,
and shown correlation between the amounts of bound NPs to bacteria and the observed bactericidal
activity [35]. Bound NPs can rupture bacterial cells, lead to alteration in membrane potential, release ions
at the bacterial surface and potentially generate cellular membrane ROS. One of the biggest challenges in
the delivery of genes is that less than 2% of the NPs reach the cytosol [79-80], and dose increasing
unfortunately leads to the problems with toxicity, plus the cost goes higher. Moreover, it was shown that
lethal events in patients with NPs about 100 nm in diameters in workplace could have resulted from
synergistic effects of NPs with other toxic substances, rather than effect of NPs alone, and such toxic
substances may be any bacterial (such as staphylococcus infection) or any substances of endogen
intoxications [77]. Interesting, that allergen-specific immunoglobulin E (IgE) titers ratio to total IgE
(measured in radioimmunosorbent test) does not always cover allergic conditions. The detail study of the
causes of sometimes leading to a fatal outcome NPs exposure in atopic or pre-existing illness patients,
characterized prone to particular matter, could helped in resolving the pathogenesis of the lung damage
seen in the patients [46]. A careful search for pre-existing illness (in particular, atopy) may have helped in
resolving the pathogenesis of the lung damage seen in the patients. Meta-analysis of growing clinical
studies shown that more than one-fourth of COVID-19 hospitalized patients had a co-infection (bacterial,
fungal or viral), and, in about one-fourth of recorded co-infections, S. aureus was the prevalent co-
pathogen [81-84]. The finding that Methicillin-Resistant S. aureus (MRSA) was associated with over half
of patients hospitalized with COVID-19/S. aureus co-infection is consistent with the prevalence rate of
50% in the 2009 influenza pandemic [34]. In addition, in experimental study of air particles from 6 cities
in Europe was shown, that the viability of alveolar macrophages decreased significantly from 300 pg/mL
to 150 g/mL and TNF-o expression increased after cultured with a PM 0.2-2.5um in vitro for 24 hours
[35], where LDH cytotoxicity of alveolar macrophages was severely damaged when the fine particle
concentration reached 500 pg per in vivo in rat [33].

Manipulation of NPs size, shape, surface chemistry, and charge is generally employed to maximize
antigen delivery to DCs. Particle size was also reported as a primary factor in determining the
immunostimulatory profiles of vaccine formulations in that smaller particles (~ 220nm) were more potent
in inducing IFN-o responses, while their larger counterparts (~1200 nm) induced TNF-o [73]. For
example, 40-nm nanoparticles promoted Th1 and CD8+ T-cell responses, while 100-nm particles induced
Th2 responses [67-68, 70]. NP’s with cationic surfaces, such as all recommended WHO vaccines, or those
that carry cationic ligands, interact with biological membranes electrostatically and leads cellular
damage=via triggers hemolysis=platelet activation and aggregation=induction of leukocyte
procoagulant activity (PCA) and disseminated intravascular coagulation (DIC) (all clinical biochemical
parameters of side effects of long Covid-19 [83-84]. The mechanism underlying the pulmonary and
cardiovascular effects, worsening of diabetic mellitus symptoms and aging deterioration caused by
ultrafine particles are also relevant to COVID 19 [84].

Unfortunately, the virus Severe Acute Respiratory Syndrome coronavirus 2 (SARS-CoV-2) is a
stable membrane spherical CoV virions, a positive-sense single-stranded ribonucleic acid ((+)sSRNA)
virus [85-88] from the Nidovirales order, Coronaviridae family, and Coronavirinae subfamily [87], is
covered by an envelope with protein spike. SARS-CoV-2 is a novel coronavirus of the B genus
[Coronariridae Group of the International Commttee on Taxonomy of Viruses, 2020]; it is round or oval,
with a diameter of approximately 80-160 nm and a crown-shaped appearance under an electron
microscopy [88-90] or in a post-mortem kidney allograft of autopsy or virus-like particles in patients with
confirmed SARS-CoV-2 infection were 70-110 nm in diameter [87-91]. Nevertheless, SARS-CoV-2 is a
particles within the range of diameter of about 60-140 nm, strong capsulated virus-nanoparticles (non-
soluble NPs) belong to existing family of nature-inspired live-NPs with fully nanotoxicity properties and
damage to different organs or is a nature surprised unique drug delivery systems, absorbed through the
lung epithelium by passive diffusion, avoid filtration in the spleen [93-94]. The non “live”-NPs in the
same diameters also accumulated in all renal corpuscle cells, and are mainly internalized by DCs, via
induced Th2 responses. NP >100 nm show a higher proliferation of CD4" T cells — which confirmed for
SARS-CoV-2 [93]. While NPs greater or about 500 nm (Mimivirus, viruses Poxviridae families, 250 to
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400 nm for example), were preferentially internalized by macrophages [95] and are more active in
inducing INF-y and antibody responses [95-97].  In contrast to simple heteromultivalently binding NPs,
viral cell attachment and entry is a complex sequential process of two or more stages. Adenovirus (Ad),
for example, reveal their ligand for integrin binding that triggers cell uptake only after first binding to the
coxsackie adenovirus receptor [97]. Viruses not only heteromultivalently bind distinct membrane
receptors, for examples the HIV type 1 binding consecutively to the CD4 and the chemokine receptor [98]
or adenoviruses attaching to the coxsackie and adenovirus receptor (CAR) and integrins [99-100].

The maximum distinguished characteristic features of CoVs are the club-shaped spike projections
emanating from the surface of the virion. Those spikes are a defining characteristic of the virion and
deliver them the appearance of a solar corona, via decoration of S glycoproteins assembled in homotrimers
[101] and give crown-like shape (corona), prompting the name coronaviruses [102]. During SARS-CoV-2
infected the cells through membrane fusion there formed in the peri-nuclear region from a budding of the
endoplasmic reticulum-Golgi apparatus complex into morphogenesis matrix vesicae and were expelled
from the cells, through cell lysis or by fusion of virus containing vacuoles with the cell plasma membrane
and found that its verions were located at the cell surface early post-infection ad that the virus corona
spikes [103] and that the virus corona spikes were sandwiched between the particles and the cellular
membrane. As most spherical NPs that are taken up inside the cell via endocytosis, the virus then escapes
the endosome and the single-stranded RNA is released within the cytoplasm where replication and
transcription take place through the replication/transcription complex [104].

SARS-CoV-2 have helically symmetrical nucleocapsids, which are unusual among positive-sense
RNA viruses belonging to the Orthocoronavirinae (coronavirus, CoV) family and, in particular, to the
genus beta (group 2) together with the other two new human coronaviruses SARS-CoV and MERS-CoV
[105], such as HCoV-NL63 ([102-104], a genus that includes many viruses that infect humans, bats, and
other wild animals (ICTV, 2018). The enveloped RNA genomes of CoVs encode three membrane proteins
and nucleocapsid (N) protein associated with the RNA genome [106]. The membrane proteins consist of
the large spike (S) glycoprotein, which contains the receptor-binding domain (RBD) that has a significant
role in receptor binding and virus entrance to cells. Since the M protein of SARS-CoV can induce
neutralizing antibodies and N protein has T cell epitopes, they have attracted significant attention for
vaccine developments [100-101, 106-107]. SARS-CoV antibodies first detected in palm civets and the
animal handlers in wet markets [108-112]. MERS-CoV is thought to have been circulating for at least 30
years within the dromedary camel population based on retrospective antibody testing of serum from 1983
[105]. The SARS-COV-2 sequence shown to share 79.6% identity with the previously described SARS-
CoV-1 sequence and 96% identity with RATG13, a bat coronavirus [112-114].

The source of the 2019-nCoV outbreak has been reported to be linked to the Huanan seafood
wholesale market in Wuhan, where the CDC confirmed that 43 (22%) of the 198 cases had visited the
market [115]. The rapid dissemination and sharing of information during the 2019-nCoV outbreak has
surpassed that of both MERS-CoV or SARS-CoV, where the latter virus was only identified after several
months and a genome of 2019-nCoV was identified and a genome sequence was available within a month
from the initial surfacing of the agent in patients [116]. Initial reports identified that 2019-nCoV contains
6 major open reading frames in the viral genome and various accessory proteins [117-118]. The SARS-
like virus Bat-CoV RaTG13 was observed to have highly homologous conservation of the genome, with
two other bat SARS-like viruses (Bat-SL-CoVZC45 and Bat-SL-CoVZXC21) having 89-97% sequence
identity [116]. The S-protein of 2019-nCoV was found to be approximately 75% homologous to the
SARS-CoV spike [116-117] and the presence of a distinct insert in the S1/S2 priming loop of 2019-nCoV
S, which is not shared with SARS-CoV or any SARS-related viruses. The presence of the extended S1/S2
priming loop containing paired basic residues predicts that 2019-nCoV S most likely be cleaved during
virus assembly and delivery to the cell surface by Golgi-resident proprotein convertases, such as furin.
Indeed, analysis of Western blots of VSV-pseudoparticles containing 2019-nCoV S have shown the
presence of cleaved S, in contrast to pseudoparticles containing SARS-CoV S [118-119]. In the case of
MERS-CoV, but not SARS-CoV, it known that priming of S by “pre-cleavage” occurs at the S1/S2 site,
giving 2019-nCoV cleavage activation properties more in line with MERS-CoV than SARS-CoV [119-
124]. 2019-nCoV is currently believed to be highly SARS-CoV like with respect to its receptor binding,
and the modeling studies reported here are broadly in line with this finding, despite the relatively low
amino acid identity in the receptor binding motive (RBM). However, changes in protease usage may allow
coronaviruses to undergo receptor-independent entry (virus-cell fusion) as well as affect syncytia
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formation (cell-cell fusion) and tissue pathology [125-127]. An equivalent loop is present in influenza HA
(in this case adjacent to the fusion peptide), and insertions of basic residues into the loop are a primary
marker of conversion from low pathogenicity to highly pathogenic avian influenza virus (e.g. H5N1)
[128]. In coronaviruses, such loop modifications known to affect MHV pathogenesis, and modulate
neurovirulence and neuroinvasiveness of HCoV-0OC43 [129-130]. The FCoV is another example where
S1/S2 loop modifications appear to lead directly to changes in viral pathogenesis [124, 130-132]. This
suggests that instead of receptor binding, the S1/S2 loop is a distinctive feature relevant to 2019-nCoV
pathogenesis and marks a unique similarity to MERS-CoV.

In according with one of the popular hypothesis under classic receptor-ligand theory concluded in
vascular organoids SARS-CoV-2 (B-coronavirus whose genome is ~ 30 kb) infected human blood vessels
via the angiotensin converting enzyme Il (ACE2) pathways, renal tropism, with detection of SARS-CoV-2
protein in human glomerular endothelial and epithelial cells [133-136]. The similar exhibit symptoms
suggested for avian influenza A (RNA virus whose genome is ~ 14kb) (H5N1), H7N9 and SARS-CoV
infections in 2013 [93, 133]. In all cases, viruses induced surface proteins to infect host cells, and
mechanism directed to downregulation of ACE2 expression in lung and increased serum angiotensin Il
levels. However, these not accompanied with significantly changes in ACE2 mRNA or protein expression
following overexpression of the H5N1 proteins [128, 133]. While regarding influenza, hemagglutinin
(HA) and neuraminidase (NA) are essential for infection, conversely, SARS-CoV-2 uses protein S. Two
inhibitors, like oseltamivir — inhibitors of activity of NA, directed against S-protein were developed:
E1KC4 —inhibitors of fusion of the virus with target cell, carmostat mesylate —blockers of the activity of
transmembrane protease serine 2 (TMPRSS2), but both result in the lower infectivity of the virus in
animal models and human cells in vitro [135]. Another class of antiviral pharmacological agents,
nucleoside analogs directed to viruses RNA polymerase activity, showed efficacy against SARS-CoV-2 in
human cells in vitro, but is the question about its affectivity due to the virus tolerance to mutations. SARS-
CoV-2 encodes an exonuclease (ExoN) that participates in the genome error correction mechanism,
resulting in a reduction in the mutation rate (~10° per site per cycle) compared to influenza (~3-10°per
site per cycle), and thus, vaccines developed against SARS-CoV-2 and immunity generated in recovered
proteins, can be long-lasting comparing. Interestingly, that not only “live” NPs but other NPs could
interact simultaneously with several cell membrane-bound ACE molecules [93, 136]. The kinetics of these
parallel interactions significantly hinder the dissociation of NPs from the cell surface while continuously
increasing the number of Ang-11 molecules in the particle corona. This increases the density of Ang-I1l in
the cleft between particle and cell surface rapidly enough to bind neighboring AT1Rs. Alternatively, the
particles, since they are completely substrate covered, could undergo a rotation on the cell surface until
ATI1R binding. In both cases, the continuous creation of secondary ligand increasing the avidity for the
secondary receptor to ECs, values in the 30-50 pM range (for purely Ang-Il covered NPs) could explain
why particles cannot move freely and bind to neighboring off-target cells. Overall, for translating the
natural mechanism of SARS-CoV-2, influenza A virus—cell interaction to synthetic, therapeutic NPs, the
detailed mechanism of NP—cell interaction will need to be further elucidated in future studies [93]. A virus
mimetic NPs trigger selective cell uptake. However, SARS-CoV-2 initially enters and replicates in
epithelial cells of the upper respiratory tract, and that tropism for ACE2 receptors for SARS-CoV-2
appears to be 10-12 times higher than for SARS-CoV. The Spike (S) protein on the SARS-CoV-2 virus, in
particular, derives the entry of the virus into cells with the S1 surface unit targeting ACE2 receptors.
Moreover, it suggested that the cellular entry of SARS-CoV-2 is primed by transmembrane protease,
serine 2 (TMPRSS2) which leads to the S protein cleavage and fusion of viral and cellular membranes
[119, 124, 127]. This allows SARS-CoV-2 to readily replicate in the upper respiratory tract despite a
relative paucity of ACE2 bearing cells in that region [see review 137].

Endothelial cell dysfunction, which might subsequently induce a prothrombotic state, suggested that
the vascular microcirculatory complications seen in different organs in patients with COVID-19, is a
result of endothelial cell infection with SARS-CoV-2 [94, 137]. However, on the three carefully selected
primary endothelial cells lines from three separate donors for each line receive evidence that endothelial
cells are not susceptible to infection with SARS-CoV-2 [136]. Early, the presence of phenotypic
differences in the endothelia lining different organs were explained the effect of endothelial cell
heterogeneity on NPs uptake [138]. Several studies shown that the SARS-CoV-2 was able to infect cells
that genetically modified to express solely the ACE2 receptor, predominantly found in human epithelia of
lung and small intenstine [140-142], and could be in grandular cells of seminal vesicle, renal proximal
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tubules, cardiomyocytes, testicular Sertoli cells, Leydig cells and gallbladder epithelium [143]. SARS-
CoV-2 was indeed found in the brain of animals and human, and glial cells and neurons, as ACE2 express
cells [144], being potential targets for SARS-CoV-2 virus particles and leads in the basis of neurological
signs in patients with COVID-19 [145]. These results indicated that endothelial cells are not susceptible to
the SARS-CoV-2 virus complications, such as vascular dysfunction and thrombosis and triggered by
factors released by adjacent infected cells (epithelial cells, etc.) and/or circulating, systemic inflammatory
mediators. Possible, that SARS-CoV-2 virus could act as inflammatory stimulus either via the spike
protein or other structural components without requirement for conventional binding, cell entry or virus
replication [146]. The strictly receptor-induced changes and action of drug, leading in this hypothesis has
long required revision in connection with open and proven signal mechanisms, the existence of
signalosomes [147] and mechanisms of action of NPs place. For examples, biodistributions of NPs in the
same size, as for SARS-CoV-2, 60-140 nm (less than 200 nm) were internalized through clathrin-
dependent endocytosis and cellular uptake via clathrin-mediated endocytosis also found for SARS-CoV-2
virus-particle [104]. However, when the size of NPs was increased above 200 nm, caveolae-mediated
internalization mechanism became evident, and remained the predominant entry pathway for NPs of size
500 nm, while localize in organelles, such as mitochondria, leading to disruption of mitochondrial
archistructure [148].

The reproductive number (R0) of 2019-nCoV (median 2.79), is higher than SARSCoV (approx. 1.7-
1.9) and while MERS-CoV has a low RO in humans (<1), it is high in camels and in outbreak situations
(>3) [149-150], fatality rate of 2.3% lower than that for SARS (9.5%) and much lower than that for MERS
(34.4%) [151]. The primary determinant of viral tropism and its responsible for receptor binding and
membrane fusion response spike glycoprotein (S, approx.. 180 kDa) which is present on the viral surface
and composed of two domains, S1 and S2 [86-89, 151]. One notable feature of the S protein S1/S2
cleavage site and S1/S2 loop, which controls virus stability, likely via access to the down-stream S2’ site
that regulates fusion peptide exposure and activity [124, 136]. Early was shown, that Avian influenza A
H5N1-infected patients exhibit markedly increased serum levels of angiotensin Il and degree of elevation
coupled with the severity and lethality of infections [94, 128, 133]. The S1 domain mediates receptor
binding and is divided into two sub-domains, with the N-terminal subdomain (NTD) often binding sialic
acid and the C-terminal subdomain (also known as C-domain) binding a specific proteinaceous receptor
[145]. The receptor for SARS-CoV has been identified as angiotensin-converting enzyme 2 (ACE2),
similar to what has been recently identified with SARS-CoV-2, and did not used dipeptidyl peptidase 4
(DPP4), the receptor for MERS-CoV [102, 109, 1162]. Following receptor binding, the S2 domain
mediates viral-membrane fusion through the exposure of a highly conserved fusion peptide [145-146].
Specifically, SARS-CoV and MERS-CoV both infect type Il pneumocystis in vivo; however, they
individually infect ciliated bronchial epithelial cells and non-ciliated bronchial epithelial cells, respectively
[102]. SARS-CoV-2 can infect ex vivo with the same range of cell culture lines as SARS-CoV and MERS-
CoV, e.g. Vero E6, Huh-7 cells, though primary human airway epithelial cells as preferential cell type
[111-112]. However, the S1/S2 loop in SARS-CoV-2 S more exposed for proteolytic processing by host
cell proteases, containing paired basic residues in S1/S2 priming loop predicts that SARS-CoV-2 S would
most likely be cleaved by Golgi-resident proprotein convertases, such as furin, that does not exist in
SARS-CoV, and together with cathepsin, potentially enhancing the efficiency of entry by endocytosis. An
equivalent loop is present in influenza HA (in this case adjacent to the fusion peptide), and insertions of
basic residues into the loop are a primary marker of conversion from low pathogenicity to highly
pathogenic avian influenza virus (e.g. H5N1) [129,134]. In coronaviruses, such loop modifications known
to affect murine hepatiis virus (MHV) pathogenesis and to modulate neurovirulence and
neuroinvasiveness of HCoV-OC43 [122-123]. In a more recent report, it has been shown that ACE2-
binding mode of both SARS-CoV and SARS-CoV-2 RBDs is nearly identical, which supports the claim
that the flexibility in the RBM is key to compensate the amino acid differences between the two CoVs
proteins [148]. In experimental studies was shown that in infected-H5N1 mouse occurs downregulation of
ACE?2 expression in the lung and increased serum level of ATII which gave ground to concluded that link
H5N1 virus-induced acute lung failure to ACE2 and provide potential strategy to address future flu
pandemics even in 2013 [133]. Moreover in 2005, also the Chine scientific has identified that ACE2 is
essential in vivo receptor for the SARS-Corona virus. SARS-CoV infections and the in vivo administration
of the SARS-CoV spike protein reduced ACE2 expression [155-160], suggested that local renin—
angiotensin—aldosterone system (RAAS) is involved in the pathogenesis of acute lung injury and SARS-
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CoV infections. However, the included of ACE2 receptors in virus-induced changes in the cells is not
selectively or discovery of 2019 years. Moreover, elevation of serum ACE2 observed in H7N9-infected
patients, and also linked with disease severity and outcome [156]. For example, Wu et al. [157] found
hypertension to have a hazard ratio of 1.70 for death and 1.82 for acute respiratory distress syndrome
(ARDS) in 201 patients with COVID-19. Zhou et al. [158] also found hypertension to have a hazard ratio
of 3.05 for in-hospital mortality in 191 patients with COVID-19. In these aspects, therapeutic strategies
that block RAAS activation with ACE inhibitors or angiotensin Il receptors blockers, first-line therapies in
hypertension, which prevalence is increasing quickly and it is estimated will reach 29% of the world
population by 2025. However, the response of patients to ACE inhibitors is variable, and that genetic
variations could influence the clinical response to antihypertensive agents. It is interesting that, association
between rs2106809 polymorphism in ACE2 gene and the blood pressure response to ACE inhibitors
shown in untreated Chinese female hypertensive patients, but absence correlation of the highly reported
variants rs879922 (TT genotype and with C allele) and blood pressure in the European population [159-
162]. In contrast, AA genotype, as opposed to AG+GG at the same single-nucleotide polymorphism
(SNP) rs2285666, associated with a higher risk of hypertension in different ethnic populations. Al Mulla
et al. [167] suggested that the ACE2 receptor N720D variant enhance TMPRSS2 activation and
subsequent viral entry. In agreement with their analysis, structural predictions by Stawiski et al. [164]
revealed that the K26R missense variant enhanced the affinity of ACE2 for SARS-CoV-2, whereas
N720D had little involvement in the SARS-CoV-2 S-protein interaction. Interestingly, the prevalence of
the most ACE2 activating variant N720D was much higher among Europeans (2.5%) and Iranians (0.6%)
when compared with Kuwaitis (0.3%), Qataris (0.2%), and other global populations (0.4%), and minor
allele frequency (MAF) of these variants significantly correlated with mortality rates in the corresponding
countries. Furthermore, two important missense variants have been identified in the Irani population,
rs769062069 (R708Q, p.Arg708GIn), and in Kuwaiti and Irani populations, rs776995986 (R708W,
p.Arg708Trp), with positive functional risk prediction scores. However, these two variants not detected in
Europe or Qatar populations. While the Caucasus populations can be seen to display a very high genetic
heterogeneity despite their limited geographical distribution, it was suggested that Georgians (GEOR)
grouped closer to the European cluster [165]. While rs2097723 found at a minor allele frequency of 30%
in the HapMap Caucasian population, all other single nucleotides polymorphisms (SNP) of ACE2 gene
are monomorphic in Caucasian populations and polymorphic only in African populations according to
dbSNP [166].

Given these ethnic-group differences, it is likely that there is differing linkage disequilibrium
between Europeans and Asians in the ACE2 gene. Interestingly, A is the minor allele of this SNP in our
study (frequency=19%) and in the study of German subjects (frequency=23%) [167], whereas the
frequency of both alleles is around 50% in the Chinese populations [168]. Specifically, mutating variants
of arginine and lysine residues in the amino acid sequences that correspond to R697-R716 in the
TMPRSS2-cleavage region in the ACE2 would inhibit processing of ACE2 by TMPRSS2 enzyme [169].
Both variants lie in ACE2’s TMPRSS2-cleavage site and the cleavage of ACE2 by TMPRSS2 can
enhance SARS-CoV-2 viral entry into the cell by two separate mechanisms: ACE2 cleavage, which might
promote viral uptake, and SARS-S cleavage, which activates the S protein for membrane fusion, which is
important for the development of novel therapeutics. In addition, they should spur efforts to determine
whether receptor cleavage promotes entry of other coronaviruses, which use peptidases as entry receptors.
An Arab population had a very low frequency of upregulating variants of ACE2 genes and higher
downregulating variants compared with Europeans. The resultant lower levels of ACE2 in this population,
although leading to a high prevalence of hypertension, can possibly lead to lower availability of receptor
for the entry of SARS-COV-2 in this population and lower infectivity/mortality [174]. However,
according to WHO data on 25 October the situation with COVID-19 in Caucasus, in Georgia accumulated
confirmed cases of COVID-19 are 711265 and about 4000 new cases and in Armenia — 304546 and about
2000 new cases. Moreover, cationic nanoparticles (such as, for example, Pfiser/BionTech and Moderna
vaccines) bind to ACE2 and downregulate its function and expression in lung tissue, resulting in
deregulation of the RAAS, and administration of losartan ameliorated the nanoparticle-induce lung-injury
[164, 171]. Given the common use of ACEIs and ARBs worldwide, guidance based on experimental
evidence on the use of these drugs in patients with COVID-19 is immensely needed to study with great
care, including at the international level in Research laboratories and Institutes independent of BigPharma
interests.
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As respiratory epithelial cells are the primary target for SARS-CoV-2, like SAES-CoV and MERS-
CoV, due to the RBD in S1 loop genomic (RBD394 glutamine residue by the lysine 31 residue of human
ACE?2) similarity, while affinity for binding to host receptor is much stronger [108, 151]. SARS-CoV-2 S2
subunit is involved in the virus fusion with the host-cell membrane [108]. Activation of the macrophages
and DCs phagocytose and degrade the virus so that viral antigen expressed along with major
histocompatibility complex class | (MHCI) or MHCII. Viral antigen presentation in the context of MHC,
along with recognition of costimulatory cues, causes virus-specific CD4" and CD8" T cells clonally
expand in the lymph nodes. These antigen-specific T cells than can quickly enter nonlymphoid tissue and
begin responding to the viral infection, and SARS-CoV-2 virus specific T-cell numbers associated with
the production of IgG that targets the receptor-binding domain (RBD) [182]. Although most of these
effector T cells will undergo apoptosis when the virus is eradicated, a fraction of these cells become long-
lived memory cells. On reinfection, the virus-specific memory T cells that generated from the primary
infection will begin to reactivate and accompanied dates that SARS-CoV-2 infection inhibits the function
of T cell of the host, and according to epidemiological analysis between 18 up to 62% of SARS-CoV-2
infections are asymptomatic [173]. Today, known that immunity responses differences in symptomatic
and asymptomatic COVID-19 patients included only significantly lower in vitro expansion capacity of
memory CD4+ from asymptomatic COVID-19 patients and these correlated to the 1gG titres of anti-RBD
and anti-N [174]. A robust memory B-cell and plasmablast expansion is detected early from the onset of
symptoms in infection with secretion of serum IgM and IgA antibodies by day 5 to 7 and its decline after
~ 28 days and IgG titers peak at approximately 49 days. In general, serum IgM and IgA titers decline after
approximately 28 days. Simultaneously, SARS-CoV-2 activates T cells in the first week of infection, and
virus-specific memory CD4+ cells and CD8+ T cells reportedly peak within 2 weeks but remain
detectable at lower levels for 100 or more days of observation. Grifoni et all [175] and others have
identified SARS-CoV-2—specific memory CD4+ T cells in up to 100% and CD8+ T cells in approximately
70% of patients recovering from COVID-19 [176-178]. Although severe COVID-19 is characterized by
high-viral titers, dysregulated innate inflammatory cytokine and chemokine responses and prolonged
lymphopenia, antibody-dependent enhancement or dominant CD4+ TH2-type cytokines (eg, IL-4, IL-5,
IL-13) do not appear to contribute to acute COVID-19 severity. Only magnitude of IgGl and 1gG3
receptor-binding domain (RBD) enzyme-linked immunosorbent assay (ELISA) titres correlates strongly
with viral neutralization [179-180]. Clinically COVID-19 in older more often male patients accompanied
with lower level of CD4+ T cell, and reduced CD8+ T cell could be an indicator of the severity of
COVID-19, but only decrease of CD4+ T cell level is independent predictor of in-hospital death in
COVID-19 patients [180]. Understanding the key features and evolution of B-cell- and T-cell-mediated
adaptive immunity to SARS-CoV-2 is essential in forecasting COVID-19 outcomes and determining how
well protective immunity in asymptomatic COVID-19 patients is needed for understanding herd immunity
and the design of strategies to combat secondary infections by the virus and developing effective strategies
to control the pandemic. Despite some subtle differences, most patients developed measurable amounts of
SARS-CoV-2 specific CD4+ and CD8+ memory T cells which are stably maintained between 48-86 days
after convalescence, and established discovery of the presence of significant levels of SARS-CoV-2
specific memory T-cell immunity in the group not infected individuals (close contacts) [173]. Effector
memory T cells, which are characterized by their shortened telomeres and lack of the adhesion molecules
CD62L, CD27, and CCR7 on their surface, and as a result are able to quickly move to lymphoid tissues
where their specific antigen is present, undergo clonal expansion before migrating to the infected
peripheral tissue. Although the mechanisms by which host immunity combats SARS-CoV-2 infection are
far from being, completely understood, significant knowledge in this area gained through the
investigations of the association of COVID-19 clinical features and disease progression with host immune
responses [181]. The severity of COVID-19 inversely correlates with the presence of adequate
neutralizing antibodies, CD4" and CD8" T T-cell immunity of the host [177-180]. Other studies showed
that in moderate and severe COVID-19 cases characterized by lymphopenia there was a drastic reduction
in the numbers of both CD4" and CD8" T cells [172]. Although the reason for this reduction remains
unknown, autopsy revealed extensive infiltration of T cells into the lungs. Moreover, virus-specific CD4"
T cell numbers shown to be associated with the production of 1gG that targets the RBD of SARS-CoV-2
[182].

Notably, analyses of persistent COVID-19 cases showed that upon activation their T-cells appeared to
lose polyfunctionality and cytotoxicity, trending towards an exhausted phenotype [176, 183]. Furthermore,
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Long et al. have reported that the viral-specific 1gG levels of SARS-CoV-2-infected individuals had an
~70% reduction during the early convalescent phase and a significant proportion of individuals (40% of
asymptomatic patients and 12.9% of symptomatic patients) is IgG seronegative [184]. While most acute
viral infections result in the development of protective immunity, available data suggest that long-term
and robust-protective memory not easily acquired for human coronavirus infections. Although it has been
reported that SARS-CoV-2-specific CD4" and CD8" T cells were detected in 100 and 70% of
convalescent COVID-19 patients, respectively, to date, it remains largely unclear how well the SARS-
CoV-2 T cell memory is established and how the memory T cells respond upon re-exposure to viral
antigens. Another important question that remains unresolved is whether close contacts, who confirmed to
be negative in nucleic acid testing (NAT) and antibody screening, have gained any memory T cell
immunity upon exposure to SARS-CoV-2. Despite some subtle differences, most patients developed
measurable amounts of SARS-CoV-2-specific CD4" and CD8" memory T cells, which stably maintained
between 48-86 days after convalescence [168].

Patients with COVID-19 compared to patients with influenza exhibited largely equivalent
lymphocyte counts, fewer monocytes, and lower surface human leukocyte antigen (HLA)-class Il
expression on selected monocyte populations, and decreased HLA-DR on intermediate monocytes
predicted severe COVID-19 disease. While COVID-19 subjects exhibited largely equivalent or greater
activated lymphocyte counts compared to influenza subjects, they had fewer monocytes and lower surface
HLA-class Il expression on monocytes compared to influenza subjects and controls. At least two distinct
immune profiles were observed by cytokine levels in severe COVID-19 patients: 3 of 71 patients were
characterized by extreme inflammation, with greater than or equal to ~50% of the 35 cytokines measured
greater than 2 standard deviations from the mean level of other severe [181]. In contrast to prevailing
assumptions, very few (7 of 168) patients with COVID-19 exhibited cytokine profiles (IL-6, G-CSF, IL-
1RA, and MCP1 predicted death in patients with COVID-19) indicative of cytokine storm syndrome,
which after correction for age and sample time point, exhibited lower cytokine levels than patients with
influenza. Patients (both influenza and COVID-19) the other immune profile, which characterized 68 of
71 subjects, had a mixed inflammatory signature, where 28 of 35 cytokines in COVID-19 patients had
lower mean cytokine levels, though not all were statistically significant. Only 2 cytokines were higher in
COVID-19 subjects compared to influenza subjects (IL-6 and IL-8). Influenza and COVID-19 patients
could be distinguished statistically based on cytokine module expression, particularly after controlling for
the significant effects of age on cytokine expression, but again with lower levels of most cytokines in
COVID-19 subjects. Single-cell transcriptional profiling revealed profound suppression of interferon
signaling among patients with COVID-19.

When considered across the spectrum of peripheral immune profiles, patients with COVID-19 are
less inflamed, than patients with influenza. Single cell transcriptional profiling of COVID-19 and
influenza subjects with respiratory failure identified profound suppression in type | and type Il interferon
signaling in COVID-19 patients across multiple clusters. In contrast, COVID-19 cell clusters enriched for
alterations in metabolic, stress, and apoptotic pathways. These alterations were consistent with an
increased glucocorticoid response in COVID-19 patients compared to influenza. When considered across
the spectrum of innate and adaptive immune profiles, the immune pathologies underlying severe influenza
and COVID-19 are substantially distinct. The majority of COVID-19 patients with acute respiratory
failure do not have a cytokine storm phenotype6 but instead exhibit profound type | and type Il IFN
immunosuppression when compared to patients with acute influenza. Upregulation of a small number of
inflammatory mediators, including IL-6, associated with physiological regulation of synaptic transmission
and plasticity, in turn associated with the maintenance of cognitive functions [185-186]. IL-6 is also
considered to be a “master player” in the pro-inflammatory cytokine family, inducing the expression of a
variety of proteins involved in acute inflammation [187-188], predicts acute respiratory failure in both
COVID-19 and influenza patients [188]. PLpro, encoded by SARS-CoV and MERS-CoV, prevents the
dissociation of NF-kB from IxBa, whereas nonstructural proteins of SARS-CoV [189-190]. These viral
accessory proteins also inhibit the JAK-STAT pathway, resulting in inhibition of genes by ISRE
promoters [191-193]. A new investigation revealed that SARS-CoV-2 infection leads to an overall
decrease in the transcription of antiviral genes because of the lower production of Type | and Ill
interferon’s with sufficient ISG expression, along with elevated chemokine secretion. We are still long
way from understanding the interaction between coronavirus infection and the immune system function,
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and still longer taken to electively address potential future waves of the viral pandemic and to develop
therapeutic challenges for treatment.

Coronavirus, 229E and OC43, both of which produce mild, cold-like symptoms [194-195] known
along ago and outbreak of its virulence periodically happened from the end of 1960 years, but did not
induced pandemic. Powerlessness of physicians in the atypical pneumonia, and high level of associated
mortality in epy autumn and spring periods, for a long time did not became a cause of quarantine and
general world crisis of economics including a great power states, and fully crisis of economic of middle
development countries. Moreover, from the discovery of Alexander Flaming of the first antibiotic
“Penicillin” in 1928 by, but sulfonamides are introduced in 1937 as first effective antimicrobials,
management of virus (atypical) pneumonia is absent and is miracle to be in near future. However the
efficacy of antibacterial therapy decreases and UK, estimated that the death occurred due to antimicrobial
resistance (AMR) is around 0.7 million, and as a results of recent research predicted that continuous rise in
AMR will lead to the death of 10 million people per year and a reduction of 2%-3.5% in gross domestic
product by 2050. As a result, this will cost up to USD 210 trillion to the entire world [196].

The another very important problem lockdown accompanied with absent of adequate financial
support, especially in low- and middle income countries, prevalence of negative information in media,
catastrophic increase computer occupation time in younger and adults and etc.. This has a number of
negative effects, increasing stress, not only about the direct risk from the disease, but due to job insecurity
and lack of social interaction. Recommendation of fully social isolation, as one of step in an attempt to
reduce the effects of the pandemic on healthcare staff, distinguish from growing evidence that moderate-
intensity exercise improves immune function, potentially decreasing the risk and severity of respiratory
viral infection by reducing excessive local inflammation [197]. However, there is strong evidence of
increases of mental health problems in groups after social isolation, and that those who exercised less than
twice a week were 1.8 times more likely to develop a cold, and even relatively low levels of physical
activity assessed before virus exposure protected against COVID-19 hospitalization [198]. In recent
studies conducted immune responses to different types of respiratory viruses, including rhinovirus,
respiratory syncytial virus, corona virus, and influenza A virus in healthy humans, were shown that
symptom severity and the duration of illness tends to be strongest in individuals with higher levels of
perceived stress, dependent on social modifiers. Individuals that more socially integrated were less likely
to develop symptoms from the experimental viral challenge than were individuals that were less socially
integrated [199-200]. After 14 d of hindlimb unloading, rats do not demonstrate augmented tachycardia
during treadmill running, which is a key feature of cardiovascular deconditioning in humans, indicated for
a fluid shift consequence, especially for vascular changes [201]. The “pressure” state of stress-limited
systems in adolescents under informational-emotional overpressure which developed during prolong
electro-communicable equipment work for example, leads to immunity system disturbances, in cellular
link of immune system, dysbalance between T-chelper and T-supression cells, reduction of IgA production
and hyperproduction of IgM.

These accompanied with the decreasing of local secretoric level of IgA in mucosa for about 30%,
activity of nasal lysozyme by 15%, which indicated for decrease the body resistance for infection and
early phase of local immunodeficite state formation and disturbances in B cell immunity according to
reduction functioning of neutrophils, dysimmunoglobulinemia and absolute amount of B-lymphocytes ,
level of CD8+ T cell (which produced interferon y for inhibition virus-replication) and CD4+ T cell (as a
coordinators of intrinsic defense mechanism of infection) after 6 month of academic years. Molecular
basis for such signs of “mitochondrial pathology” and comorbid state development leads the decreasing of
NAD(P)/NAD(P)H ratio in lymphocytes [202-203]. Moreover, the negative correlation between redox-
potential and immunoregulatory index were determinate at the end of academic year [206-208]. Obtained
data suggested that formation of specific phenotypic leukocytes and developed deficite in CD8+
lymphocytes could trigger the vicious cycles of adequate immune responses to the respiratory viral
infection and formation of atopic disease under prolonged computer work without compliance of hygienic
standards [202-204]. These aspects is much important and sharply increased under transition to on-line
regime of education of children and adolescence. Moreover, in recent studies reveal that psychosocial
stressors, which are met by inadequate and repressive coping styles are associated with changes in
immunocompetence, including both humoral and cell-mediated immunity, disturbances in the immune
system’s ability to respond to hormonal signals, and pro-inflammatory cytokines hyperproduction in
adults [205-206].
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Chronic stress increase the glucocorticoid response (GCR) [207], and decrease level of serotonin in
adolescents [208] and GCR reduces the sensitivity of immune cells to the glucocorticoid hormones that
normally turn off the inflammatory response, associated with the likelihood of getting a cold and the
production of more pro-inflammatory cytokines (TNF-a, IL-1p and IL-6). Relationships between different
immune parameters (natural Killer cell activity, lymphocytes, serotonin uptake, and mean platelet volume)
and mood states, psychological coping styles and personality variables are outlined [209]. In special meta-
analysis study was shown that chronic stressors included dementia caregiving, living with a handicap, and
unemployment, like other nonacute stressors, could have negative effects on almost all functional
measures of the immune system: both natural and specific immunity were negatively affected, as were
Thl (e.g., T cell proliferative responses) and Th2 (e.g., antibody to influenza vaccine) parameters [210-
211]. It was found that stress management and relaxation had shorter and salivary IgA increased and still
apparent at a 12-month follow up [212]. On the 360 adults, aged 15-55, who were free of chronic medical
conditions, and equally divided between low and high current socioeconomic status (SES), in early life or
adulthood, were obtained evidence that a mechanistic scenario wherein low SES depletes self-control and,
in turn, fosters adiposity and inflammation, as manifest by serum IL-6 and C-reactive protein (the special
markers of COVID-19) [213-214]. Besides from short-term inflammation, as adaptative response, for
eliminating pathogens in acute stress, chronic systemic inflammation represents dysregulation of the
immune system and increases risk for progression of chronic diseases, loss of immunological control and
activation of latent viruses [215-216]. Disparities in inflammation on account of social disadvantage are
most evident among those aged 45-64 years and diminish for those 65 and older in both men and women
[217]. One of the possible mechanism included in immune functioning changes is that prolonged elicit
secretion of cortisol, to which white blood cells mount a counterregulatory response by downregulating
their cortisol receptors. This downregulation, in turn, reduces the cells’ capacity to respond to anti-
inflammatory signals and allows cytokine-mediated inflammatory processes to flourish, and is very
important for older adults [222-223]. Even one night of total sleep deprivation, for example, increase
neutrophil counts and decrease neutrophil function in healthy men [218].

However, energetic costs of the immune system during other kinds of stressors (e.g., social
exclusion) that resulted in less availability of energetic resources (e.g., shared food) might have been
counterproductive. Research in bumblebees finds that under conditions of starvation, immune responses to
an immune challenge accelerated time to death from starvation, suggesting that allocating energy to the
immune system under those conditions was maladaptive [221-222]. Caregiving implicated in significantly
lower antibody and cell-mediated immune responses after vaccination [223], lower lymphocyte
proliferation, increased pro-inflammatory cytokine levels, longer wound healing times. One of the popular
hypothesis, those socioeconomic factors, chronic stress linked with telomere length in Caucasians and
Hispanics, but not African Americans [224]. There are a number of potential predictors of immune
response to influenza vaccination, including age, gender, socio-economic status, social support, physical
activity, smoking status, alcohol consumption, and nutritional status which help to clarify the causal
relationship between chronic stress and immune response to influenza vaccination. Conclusions and
clinical significance A recent study conducted in the USA showed that elderly people with psychological
distress associated with being an informal caregiver were less likely to receive influenza vaccination [225-
226]. Present pandemic strongly identified the need to develop and provide completely different
recommendation for stopping the virus/infection prevalence, and simultaneously, did not maintained and
create chronic socioeconomic stressors of population.

The second, new problem from lockdown included the require neuro-immune rehabilitation of
individuals before vaccination. Thus, revealing the underlying stressor-induced mechanisms that alter
antiviral CD®*" T-cell responses can lead to the improvement of cell-mediated Stressor-Induced Alterations
of Adaptive Immunity vaccination strategies. The following discussion highlights some of the important
findings in rodent models that provide insight into the mechanisms of neuroendocrine-mediated regulation
of antiviral immune function and vaccine efficacy. Overall, the evidence from the viral-challenge trials
indicates that the experiences associated with the quarantine (including sheltering at home), its potential
for interpersonal stressors (including isolation, loneliness and conflict), and the loss of employment are
particularly powerful predictors of host resistance to respiratory viruses [Psychosocial Vulnerabilities to
Upper Respiratory Infectious Illness: Implications for Susceptibility to Coronavirus Disease 2019
(COVID-19)].
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Growing evidence suggesting that the relationship between SARS-CoV-2 and host could also trigger
changes in brain and behavior. SARS-CoV genomic sequences in human brain tissues found mainly in
neurons of the cerebral cortex and hypothalamus, but not in the cerebellum [226-227] and SARS-CoV-2
RNA was found in the cerebrospinal fluid of patient with COVID-19 encephalitis [228], choroid plexus,
ventricles and cerebral cortex in an infant post-morten brain [229]. In vitro showing choroid plexus
infection by SARS-CoV-2 in brain organoids [230-231], and in the post-mortem brain tissues
demonstrated that SARS-CoV-2 has minimal tropism for neurons and glial cells but promotes the brain-
CSF barrier breakdown [232]. However, whether the virus also decreases ACE2 contents in this brain
region, like to detected reduced ACE?2 levels in the hearts in patients who died from SARS related sepsis
in comparison with a non-SARS related sepsis remained unclear. Mechanistic studies indicated that 1-S1
crosses the blood-brain barrier by adsorptive transcytosis and that murine ACE 2 is involved in brain and
lung uptake, but not in kidney, liver or spleen uptake [233]. Whether the downregulation of hypothalamic
ACE2 levels is involved in SARS-CoV/SARS-CoV-2 induces hyperactivity of the HPA axis and
pathogenesis of neuro-immune dysregulation is still unknown and more studies are needed to test this
mechanism. Interestingly, high levels of cytokines and chemokines, IL-6 and INF-y were found in brain of
K18-hACE?2 transgenic mice infected by SARS-CoV [234]. Evaluating the blood parameters of 43 adult
patients positive to SARSCoV-2 and subdivided in groups (mild and severe) they found a significant
increase in the combined detection of IL-6 and D-dimer specially in the severe cases, pointing out the IL-6
and D-dimer combination as a potential biomarker to identify early stages or the prognosis of the COVID-
19 disease [235-236]. In another study, 29 patients were subdivided in three groups (mild, severe, and
critical) and had hematological parameters followed up during disease evolution. Liu et al. [236]
demonstrated that not only increased levels of I1L-6 related to the severity of COVID-19, but also that
decreased levels of IL6 were positively correlated with the treatment effectiveness and remission of the
disease. In the prospectively study assessed the presence of hormonal changes in 61 SARS survivors
(without pre-existing endocrine disorders) 3 months following recovery, 24 patients (39.3%) displayed
late HPA axis hypoactivity, with hypocortisolism, nearly of two-third of the patients did not use steroids
and the majority were young (mean age: 36.5 years) and previously healthy person [237-238]. Since the
“cytokine storm” is seen in the acute phase of SARS, increased cytokine levels are unlikely to be
secondary to HPA axis hypofunction. Although proinflammatory cytokines classically increase the
activity of the HPA axis (i.e., a downregulation mechanism of the inflammatory), under some conditions,
TNF-a and transforming growth factor beta (TGF-B) may induce HPA axis hypoactivity [232, 239-240].

Therefore, it is possible that some cytokines that are increased in SARS patients play a causative role
in SARS-associated hypocortisolism. Stress-induced levels of glucocorticoids, achieved during exercise at
100% maximal oxygen utilization, suppressed IL-1p and TNFa production, but were without effect on IL-
6 production. In addition, circadian variations of cortisol were associated with decreased TNFa
production, but were without effect on IL-1p or IL-6 production. These studies challenge the generally
accepted idea that glucocorticoids consistently suppress cytokine production and indicate a hierarchy of
sensitivity, with TNFa having the greatest sensitivity, IL-1B having intermediate sensitivity, and 1L-6
being resistant. The resistance of IL-6 production to glucocorticoid suppression is compatible with data
suggesting an antiinflammatory as well as a proinflammatory action for this cytokine. In addition to
stimulation of the hypothalamic-pituitary-adrenal (HPA) axis and glucocorticoids by stressful stimuli, and
that, a negative feedback loop exists between peripheral inflammatory cytokines and the HPA axis, in
which cytokines promote hypothalamic CRH release and subsequent activation of the HPA axis. TNFa is
the most sensitive to suppression by cortisol, including nonstress circadian variation levels, underscores
the tight regulatory control of the production of this cytokine, and this circadian variation is NAD"-
dependent [240]. Mean TNFa production, is highly sensitive to catecholamines, and compared to
preexercise production and experimental isoproterenol-induced myocardial injury, its increasing
negatively correlated with redox potential, NAD/NADH in myocardium, thoracic aorta and blood [241].
Thus, changes in the redox-potential could be early signaling mechanism of activation human and murine
alveolar macrophages in response to exposure to PM and markers of increased risk of IL-6 release and
enhance susceptibility to thrombotic cardiac events [242]. COVID-19 is also anticipated to take a toll on
the nervous system in the long term. Provide a critical appraisal of the potential for neurotropism and
mechanisms of neuropathogenesis of SARS-CoV-2 as they relate to the acute and chronic neurological
consequences of the infection, as SARS-CoV-2 and its host receptor ACE2, both impact the HPA axis
[243-244]. Based on the similarity of SARS-CoV-2 with other coronaviruses, it is conceivable that
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changes in endocrine and immune response in the periphery or in the central nervous system could be
involved in the association between SARS-CoV-2 infection and impaired mental health. This is likely to
be further enhanced; since millions of people worldwide are isolated in quarantine to minimize the
transmission of SARS-CoV-2 and social isolation can lead to the same neuroendocrine-immune changes
than induced SARS-CoV-2, synergistically interacts with COVID-19 related inflammation, and
contributed significant risk factors for negative outcomes of COVID-19 and could provide potentially fatal
cytokine storm syndrome [244]. The bi-directional loop between immune system and HPA axis during
viral infection, HPA activation by cytokines (via the release of glucocorticoids), in turn play a critical role
in restraining and shaping immune system, was shown early [246].

These is much important in children and adolescents, in which SARS-CoV-2 induced multisystem
hyperinflammatory syndrome (rash, peeling skin, stomach pain) but rarely suffer inflammatory issues
[247-248]. Thus, chronic stress in population and persistence social isolation during stay-at-home order, as
a potential promotor of respiratory viral infections and health deterioration, simultaneously with
preexisting hyper-inflammatory responses contributed by environment factors or comorbidities linked to
increased COVID-19 related complications and fatality are independently associated with stress-induced
inflammatory responses and worsening prognosis [248-253]. Timing of pharmacological target different
drug or its combination intervention and avoided of vicious circle development and formation from
complex interaction of environment factors (pollutants), SARS-CoV-2, and chronic stress-related HPA
dysregulation could be led in rational therapeutic strategy, which urgently needed. This strategy became
beneficial even with WHO helping for return to normal social-environment condition, mental health and
general well-being in each country and in the world as a hole.

! The International Committee on Taxonomy of Viruses (ICTV) and the World Health Organisation (WHO) have announced
names for the current coronavirus outbreak, the global authority on the designation and naming of viruses, have named this virus
Severe Acute Respiratory Syndrome coronavirus 2 (SARS-CoV-2). This decision is described in detail in
https://www.biorxiv.org/content/10.1101/2020.02.07.937862v1. full.pdf. "http://www.sciencemediacentre.org/tag/covid-

19/ “COVID-19 is the name of the disease (coronavirus disease) or illness the virus causes. The virus has been named as SARS-
CoV-2 as the International Committee on Taxonomy of Viruses (ICTV) have determined that it is the same species as SARS but a
different strain of the species.”
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000390l BOWEHMH300L dsM0YOOL [omBmddbol 153000 SLo30Wgdws©, NP-gd0ol bmds 10
63-U bs 5FoMddEIL 35806, Grizs 200 63-By OO OsdgGHMOL dJmbg (NP-930) of393L
0535390030 LoLEBHIIOL FosgG0MMYdSL S LOLbbEIOL 6535000IE LHMSR FodmEg3EbILL.

030 3MM3©I05 ©300Ls s Jugbmsdo, Fogsd 96 MOl bgzs dzwol  3H306d0.
3bmdowos  9pgm3g,  OmI  35J3obol  BMEIMWoMgdsms  03MBMLE0TMESEHMMHYIO
3653000 580l/m30L989d0L FobLBM3MTo 65{ows3930L BMBs A0MOMI© BodEHMML Ho®Tmoyqbl
05906, Gmas dmdgmm Boffowszgdo (7220 63) 0bEIHBIOMb-a-li godwogmgd e MgodEogdl
00139300696, dsmbg oo dgfiyzowggdo 3o (T 1200 63) Lodbogbol serxs GodEm®ol bgzdmbob
Fod(om3mgdol bgrdgdfiymdo iod@EHm®os.

39G0mbMm  Bgs3omgdbg  90dogMgdmo  NP-gd0, Gmaméogss  WHO-b  dog6
93096900 g39ws  35J30bs, vy 39mombMMo  oysbgdol F9d;3gero  35d30bgdo,
00MmMyoe 8980656906  JgdBHOMBEIGH0IMNMI®  MBMM0)OHMNII)©Gd90, MoL TJIROWPIG
0039396 XM ©EsDB0sbYdL, M3, Mogol TbEMOZ, 0f393L 390MmoBL, POMIdMGFOEGHIOOL
395JAH0YMJOSL, ol 9GOl s Y03MB30AJOIOL  3OMIMIFMWBGHMWO  5dEH03mdOL
0bg309L.

B396L 659330 Covid-19-0b bosby®mderogo Lsbosbm 439Momo 9139JGJd0L domdodon®do
396509BHM900  256bowmos Mmamei SARS-CoV-2-0l 0d9bmGo 3sbbgdo, SARS-CoV-2-ob
306LoL 3500M9bgHOL 2563390 M30L90900 s Jobo, MM NP-ob dsbsliosmgdwgdo.
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The Strategic Role of Healthcare Management in Diabetes Management

T. Ananiashvili, T. Bochorishvili
LEPL Gori Military Hospital named after G. Abramishuvili,
Ministry of Defense of Georgia

Diabetes is one of the leading causes of mortality in both developed and developing
countries. There is substantial evidence that it has reached epidemic levels in many industrialized
and developing nations. The prevention of type 2 diabetes mellitus heavily relies on adopting a
healthy lifestyle, which includes balanced nutrition and regular physical activity. At this stage,
families play a crucial role in changing modifiable risk factors for developing type 2 diabetes.
They should be provided with appropriate education, resources, and environmental conditions to
facilitate these changes. In summary, healthcare systems utilize a combination of standardized
protocols, technological tools, patient-centered education, and proactive prevention strategies to
effectively manage diabetes and improve patient outcomes.
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History of the Heart, Physiology and Topological Anatomy: Estimating Its
Real Movement — Systolic-Diastolic Function Using a Three-Dimensional
Mathematical Model

M. Rogava*, Il. Tavkhelidze**
Health Center, University Geomed*;
Iv. Javakhishvili Thilisi State University**

The main goal of our study is to develop such an algorithm for the three-dimensional model of
the heart, which will enable us to describe the direction of movement/displacement of arterial, venous,
lymphatic, and intercellular fluids in the organ as well as their functional essence and mutual
compatibility — the possibilities that were clearly demonstrated by Professor |. Tavkhelidze in his
studies (2022). The proposed mathematical representation [M. Rogava, |. Tavkhelidze 2017] allows
[after determining the appropriate functions] to calculate the [systolic-diastolic] volume of a
mathematical model that is very close to the anatomical structure of a moving body — the heart, at a
desired time interval. The description of the proposed algorithm is impossible without taking into
account the three types of prestations it has.

The displacement of the center of gravity can also be defined [continuously] in dynamics (M.
Rogava, I. Tavkhelidze 2013). If all the three functions depend on the time argument and are periodic,
depending on the gravity of the heart, we deal with the superimposition of three different oscillations
[superposition]. In reality, the first two oscillations describe the oscillations of virtual objects, while the
final object is the result of the superposition of the all three oscillations. From the perspective of the
law of conservation of momentum and energy, the anatomical-geometric relationship between the
center of the heart gravity (CHG) and the aortic arch, significantly determines the cardiovascular
system both in physiological and pathological conditions, including the manifestation of the first
atherosclerotic signs (as spots). At the age of 10-12, spots are observed in the intima of the aorta, while
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in adulthood (middle and old age), pathological processes (atherosclerotic plaques and other types)
occur in the arteries of the coronary, renal, and other organs as respective clinical manifestations
(including pronounced sclerotic changes in the aorta during the so-called systolic hypertension).
Similarly, during pathological processes in the lungs, the anatomical-geometric relationship of the
bifurcation arches of the pulmonary artery with the CHG will result in corresponding clinical
manifestations. Irrespective of the clinical or orthostatic position of the body, the relationship between
the inclination of the spiral axis of the heart and the CHG, the configuration of the heart itself, the
dimensions of its chambers, and, accordingly, the changes in their capacity/volume will produce a
complete picture of the state of the heart itself and the entire organism (M. Rogava 2019-2021).
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Gulnara (Guliko) Chapidze

1931 — 2024

Since 1975, Prof. Gulnara Chapidze headed the Department of Acute Myocardial Infarction at the
Institute of Therapy, which was the third department in the then USSR and the first one in Georgia. Prof.
Chapidze received many awards, including the State Prize, awarded three times, the Order of the Badge of
Honor of the USSR, the Order of Honor in 1988, 1996, 1998. In 1997, she received the Gold Medal of the
International Center for Biographies at the University of Cambridge. In 2010, and 2016, she was named
the Doctor of the Century. In 2011, she was awarded the highest award of the Georgian Church. His
Holiness and Beatitude Catholicos-Patriarch Ilia Il awarded Prof. Chapidze with the Gold Order of St.
George for her contribution to the development of cardiology. The event was held at St. Trinity
Patriarchate Cathedral. In 2012, she was awarded the Presidential Order of Excellence. In 2017, Gulnara
Chapidze was named an Honorary Citizen of Thilisi, and in 2019, she was awarded the Order of Queen
Tamar by the President of Georgia. At different times, Prof. Chapidze was awarded for her contribution in
the development of Georgian cardiology, the creation and development of cardiac surgery and for her
contribution to the development of science.

The editorial board of the journal expresses its deep sorrow over the death of Ms. Gulnara Chapidze
and expresses its condolences to the family and the medical community.
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Professor Alexander (Davit) Telia

Alexander Telia was the rector of the Thilisi State Medical Institute in 2005-2006. Since 2006, he
worked as Full Professor of the Department of Allergology and Clinical Immunology at the Thilisi
Medical Institute. After 1977, A. Telia worked as expert at the Ministry of Health of Georgia, and after
1998, he was a Member of the Georgian Medical-Biological Academy. Since 2002, A. Telia was the
Member of the editorial board of the journal "Cardiology and Internal Medicine XXI".

The editorial board of the journal expresses its sorrow over the death of Mr. Alexander Telia and
extends its condolences to his family, friends, and the medical community.
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39305 5 8990 gl JoedsEMb b5 MMFTMGOsL s BodoMmMZgerml bogdodm LoBMYsMYdsL.

Professor Tengiz Tsertsvadze
(1948 - 2024)

In 1986-1990, Tengiz Tsertsvadze worked as Head of the Laboratory for Clinical Immunology and
Virology at the Hospital of Infectious Diseases. In 1990-2001, he was the director of the Scientific
Practical Center for AIDS and Clinical Immunology. From 1997 to 2006, he worked as a visiting lecturer
at the Department of Infectious Diseases and Clinical Immunology at Thilisi State University. From 2001
to 2007, he chaired the Supervisory Board of the Center for Infectious Diseases, AIDS, and Clinical
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Immunology. During 1997-2000, Tengiz Tsertsvadze's team and Johns Hopkins University (USA)
conducted a joint research, which was recognized as the best joint project in the USA and Eastern Europe.
Tengiz Tsertsvadze presented his report first at the US National Institutes of Health (Bethesda), and then,
on November 3, 2000, in the US Congress, which has been an unprecedented case to this day. Mr.
Tsertsvadze was an immunologist, Professor, Doctor of Medical Sciences, founder of the HIV/AIDS
Service in Georgia, Director General of the Center for Infectious Pathology, AIDS and Clinical
Immunology, Member of the New York Academy of Sciences since 1992, and Member of the Infectious
Diseases Society of America since 1999. Tengiz Tsertsvadze was awarded Cavalier of the Order of Honor
(1998), the Presidential Order of Excellence (2019), and in 2020, the title of Honorary Citizen of Thilisi.

The editorial board of the journal expresses its deep sorrow over the death of Professor Tengiz
Tsertsvadze, an outstanding Georgian immunologist, Doctor of Medical Sciences, Director General of the
Center for Infectious Pathology, AIDS and Clinical Immunology, a brilliant physician-clinician, a great
patriot of Georgia, a worthy citizen, and an extraordinary friend. Condolences to his wife and great friend,
Mrs. Anna Topuria and the Georgian Medical Society.

Let God grant peace to the soul of the distinguished man.

3OMmxzgmO0 603memmD gogdody
(1952 — 2024)
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Professor Nikoloz Kipshidze
(1952 — 2024)

Proffesor, Corresponding Member of the Georgian National Academy of Sciences, Nikoloz
Kipshidze, Jnr. graduated from the Medical Faculty of Thilisi State Medical Institute in 1975. In 1982,
Prof. Kipshidze completed his postgraduate studies with honors at the Bakulev Center for Cardiovascular
Surgery in Moscow. The year of 1978 witnessed the beginning of his medical and scientific activities. In
1992, he held the position of Head of the Department of Invasive Cardiology at the Bakulev Center for
Cardiovascular Surgery in Moscow. In 1993-1995, Prof Kipshidze worked as researcher at the Department
of Cardiology at the Medical College of Wisconsin, Milwaukee, USA, while from 1995 to 1999, he was a
Visiting Professor at the same Medical College. In 1999-2004, Prof. Kipshidze was Director of
Endoluminal Molecular and Catheter Interventions at the Cardiovascular Research Foundation, New
York, USA. In 1999-2004, he was Chief of Experimental Physiology and Pharmacology Department at
the Lenox Hill Heart and Vascular Institute and the New York Cardiovascular Research Foundation. Since
2004, he held the position of Associate Director at Lenox Hill Hospital and clinical research at the
Department of Interventional Cardiology in New York. From 2004, Prof. Kipshidze was Director of
Lenox Hill Hospital, directing preclinical research at the Department of Interventional Cardiology in New
York. Since 2005, he worked as Associate Medical and Honorary Doctor at Lenox Hill Hospital. Since
2006, he served as General Director of LLC Acad. N. Kipshidze (Snr.) Central University Clinic, Georgia
and occupied the position of Vice-Rector for Medicine at Thilisi State Medical University. During 2012-
2016, he was elected a Member of the Parliament of Georgia of the 8th convocation and Corresponding
Member of the Georgian National Academy of Sciences (since 2009). In 2012, Prof. Nikoloz Klpshidze
received the State Prize of Georgia, he was the author of 24 international patents and applications. In
2008, he was awarded the Order of Honor. Being a very warm and friendly person, Batoni Nika enjoyed
authority and high reputation among his friends and colleagues.

The editorial staff of the journal expresses deep sorrow over the death of a great personality,
sympathizes with his son Nodar Kipshidze (Jnr.), his family and relatives, the medical community, and his
friends.

Let God grant peace to the soul of the distinguished man.
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