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SOPHO SAKHVADZE, MARINE NIKOLAISHVILI, RUSUDAN KVANCHAKHADZE,
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OXIDATIVE STRESS, TYPE 2 DIABETES AND ASSESSMENT METHODS
David Agmashenebeli University of Georgia, Tbilisi
doi: https://doi.org/10.52340/jecm.2022.03.01

SUMMARY

The study of indicators of oxidative stress, which develops as a result of imbalances between
oxidative and antioxidant systems, helps to identify the pathogenesis of many pathological processes, assess
the risk of their occurrence and predict the characteristics. Elimination of oxidative stress helps to increase
the effectiveness of prophylactic and therapeutic and rehabilitation measures.

The above materials convince us of the need for extensive use of antioxidants in the complex
therapy of ongoing acute and chronic diseases, in combination with other pathogenetic methods of
treatment. The choice between them should be determined by the nature of the pathological process and
the degree of its activity.

Keywords: Oxidative stress, diabetes, norm, pathology, assessment methods.
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39%0L (ROS) Bo68mgdbol: Lydgérmgbocee (*02-), dabrm3dgérmdboemo (‘HRO2-), docoémgbocmol
Googoemo  (*OH), 3gémdlboemolb &oozoemo (*RO2). obggg Botr8moaddbgds  odhonéo  o8meol
boBocmo 3980: 98mpolb mdlocoo (*NO), 98mdob womdLoceo (*NO2-), 3gémdLobohG@ote (ONOO-).

303963m039d00b  gmbdq  goodhonergonmmos  36ogomme  dghodmemnto  gBs, Gm3emgdas
30[)050[)36368@60 06006 ROS-ob Goéamdasob 36@083 ©9, 33[506030[)0@, mdonoBonéo boﬁgbob
6063 gdbody):

].. 30’)@00’)@0[} 6@33(‘080[} QO!{]OG&SO[} 8%0[) 800dd)oné)860, (4)(")3@0[) @é)mbOB 8@33(‘080
39600043630 biemGdohmemoce, 93306690 NADPH-U (nicotinamide adenine dinucleotide phosphate

oxidase). Ub 300868030 3006060@3005[) 8@3@00’)00060[), 3603368@003060 oEGomdonDGOOB
030')(4)30(4)35030. NADPH-ob anosob @od&gomgbo 06383b 6@‘3000000060[) odd)osmbob 333306360[} o
mgboogoyéo bherglol Boggdol [7].

2. bm@%o@mqmb 806@036)353@0 80(4>Qod360 o36>‘3d0m30@ bmﬁbo@mw@ggoQémagsogob
800533@86000 06333l) @00(30@8@083603@0[) combols 300360[), 603 0’:03ob 35603 ood@ogégbb
36mhgob 306085 C (PKC) [8]. PKC 06393l o3g9639bthol 0bcondizool, Gmdgemo; 6o63mgdbals
bn336)mdboq> NADFH mdono&)b 36@0’)003@3(4)0 o 3emy30 3‘3600360[) ‘3363@3530.

3. 260qqe3qbtmemo gemo3o300L (3emo306900l) dgggoce Boé8maddbgde (Advanced glycation end-
products -AGEs) AGE—SBOB bobmq;oom 360’)@35@360, 608 mo3ob0’>o3o@ ob 6)83830«36860[) AGE
(Receptor for advanced glycation endproducts-RAGE) 89339m000 063936 ROS-0l godmdydoggdol [9,
10]. gemo3zop0ol Lodmemmem 36meydhgdo dLggg Boe8mowmggbl NADFH mgloodol a3963q6ol
d60dgbgemmgob ofhogodmegal.

4. NADFH mdboqm%ob 8°°d®°36’36° 36@00003@36)0 o gmy30 33600360[) 3368@3330 060l ROS-obs
3600—36000 y39emodg 3603368@003060 69)600. Sb 033633600 8ood0036863@oo PKC-oo,
8@030@00[) Lodememmem 3600@3563500’), onn@oEom o 068000(936306 IT-00> [1].

5. Sommdms@éonqm 63[}30600006’3@0 30330 obgsg 6ol ROC éoé)i‘m Goéamgbob 3603363@003060
5g0m0. bmé3oemyé 306mMdg6do, 0omddolb dmgme gJobgdoe godmaygbgds dohmgmbrotosdo
og%mb bong%obm:;ob, boo@oo 8boo@ooq> 1-2% 803000836850 égodd)ma@o 50665\)@0[) bobgmbgbob
bosmggobm:;ob. deo 3060063630, 3[) 000600306@0060 60@0@0[) angémdboq)ob bong%ob 336 [1].

6. mdon\)BoUéo b@égbob 806300006350[) 3093 36)0’:0 3503363@003060 3003300636000
oGOomdb0@06036)o 0003@0830[) 303306360. yggemo dbm30@b 33‘36@00 33d36ob 630d003@o
-ﬂQG&BoQob 030063330 Q©O 000MYYENO dbm3o@o 30°B°3b oGOomdonos(bném %36836(536&
806) 3399 6000@360050[). ROS 30@)600@0380[) do&omocon %36336606"‘) b3386mdonob
olbdnhods (SOD), othoemods, gemyhoomombo (GSH) o gemypocmomb 3gémdlosds (GPx).
8@300000006 38(430')5[)0@080, 60033@0(3 33@8350 6 0300033638600[)806, 6353@360 BoOmB@ogaoao
©o 300005006@60030 o ob@g()-b 336mdonSBUQJ @oBongobo ©o 6&)@60@0[) Sagosaob
Ighodmemodgdol  Byoemlbs o yobgdomodmy. dodgegmmozgdos 06393l  gemozmBocmopool o
oGOomdboqud)abob osodd)osogoob, bmq)oo SOD odOosmbob @od380m860 o 8@3@00)00060[)
ba@30b063@m8m60b @od330m360 démso Jemo mdonQBonéo b@égbob 308336363@0& [4].

7. mdon\)BoUéo b@é)gbob Qod330m33030 doemoob coacoo 3603363@0060 od3b (bn@qg\?c)@éo@ob
3330336[) - SH), obobo bg@b 33@005 386)mdb0@oeoob égodeosbmos Q030330(4>363@0 3600(33[)350[)
806300’)06360[}. 6)006006)3 @0636)00360@06 Bsmboqmo [3], mdonoBonéo l)d)égbooo 803006303@0
3003300[)0030[) @06@3330[} 3330’)[)333030, méaoGogao B@oqmobb oqo@aosmb @°6Q3SU@°
3003300[)0030 o 6°°°d®°36’“’b oEOomdonQGGUéo bobd)ga{]?)o, 6)00600(4)8 30@m3060 (PSH) ob333
0603000 mgobo (NPSH) cromemnyo $n0g000 96y SH $gno39800.



JECM 2022/3

bn@o33o¢6mqmb 3399390l 3&53060360: 0(hgeohN0b (36mdommos, Gm3 (30L¢hgebal
momgdo ©gog306989b PiGgEmm Ggemdl dgmdotgmdsdy. dvm dgydmosm oyebggel 380
Qom@ansooG momQ—BOQSBO Qo 038633360860 o, 33[}06080[}0@, od3oo oGOomdonos(bném 3md33q>abo.
396dm, BHmELYZ N3EgE30 0836gos mdloobhgde, momem-abyemagoo dmboBoemgmol GHgomdL
69g7eo300do. gb Bgomdl-dgerdbmdnség dgdoboddgdo  dmboBormgmdgh &grmdlde Lbgocosbbgo
33000 gdg0d0, oo dmEel  PiGgoenpem  Jodmgloode.  dodmdloyné  3ocmdgddo  comemgdol
3bgbh®opes  Jzodcogds. gl gobdetmdginmos  dodmdbool smeggbol EM®L  Bo8mddbocmo
dghodmemoggdol sbmzérgdem gemyhocmombmob (GSH), nitgonm 96036mtgobyé cmomengdmob
(NPSH). by 3g¢odmemmohgde gjobgdocal bopgmo 6gogotgdgb GSH-00b. émegbog ggodnéo
00mEngdo 53m0byrgos, Bo68maddbgde 3gémgLocon [2,3] o googatdgdnme mdlocoszonto bnéglo
06393L 1360900900L Lo 3gc00emb. Bggbo 33cmg30L o3orgemgddn, Rggb godmaga3gemoge sozoemmgobo o
donemosbo byemozdecoéocmol $3103980L Gomgbmddngo (330emgdocemds [5].

35[}336)038600&90 in vitro, SOD coo 3000@030[) 33@3030 odOosmbob 33506536360[}0[},
mgboceogon®o  Lhtgbob Bodgds o  gbommgemondol  ognbgi3ool  oB0obgdo 96  dmdbroo6do,
3039630m039300L 306390303 30.

GmgmG(3 ohgbohéosb (36moommos, domdgre oo 360dgbgemmds odgl mdlocosonéo
LHEglol  Gmelb  gbmmgemy®o  Eobogybgzeolo o  vmgeml3EmgbmBol  gobgemogdsdo.
smgerml 3emgbrmBo 960l dogdernsbo avdghol ™ 3o 36rmgol et gotmmgdgdol 9o~
9600 30:mmz9bgh3néo boagydggemo. dogeroskbo osdghol 00b68bemgdo gbommgemmyéo olognbdes
0391980c0 gobobomgds smgerml 3emgérmBol 306300065900l 39386393 agoghmeoc [5].

96commgemondol  doges Bocdmddbocn  3Gogoem  bogmogbgdol  Imolb  goblo yoérgdom
36033bgemmgobod 98miol mgLoee (NO). NO 6o 8bmenmee 06o6hybgdl bobbemdotmgms hmbnlb,
o600l gbm-9bmo  y3gemedg  demogho  godmommohmGo, 96039  SLEYgAL  7edéog  Lbge
36033bgemmgob  ogmbg3ool, ImboBoemgmal  gnem-Lolbemdotmgms  Lobhgdode  g3oBomemmgoyéo
36m39Lgd0l Bgaemgdcde s ©ggebgdl smgermggbgdl. v8mbol mdlowol sbiesmgémggbremo
0golgogdo  ©goemndgdnmod  3emng3nbormgobo  Niggdol  dogbopools o 3Bmemooggészool
0630d06g00m, 967 bgmobhodol Bo6dmddbs o Lolbemdotmgms dodgéptrmazos [6]. NO olbggg
demm 303l gbommgemmnéo odgdoydo Imemgamemmgdol ggLdeglesl, v330693L bgodhEmazoemgdol oo
dmbm(3othgdel 8ogér Lobbemdotrmgms 39c0emal 9g36gao1300L, vdgBoslb o 0baggoemhEro300L. gobcos
>3olo, NO oosgébgbb m(‘)mameOOSBOU oaégaoeoob ©o oq»?g?)oob. 036)080@, o%oo(bob mdboq:o ba@b
190l Lobbemdotmgms 39gemdo 96cgdal o smgeml 3emgémBremo 36m(3gLob 3obgomotrgosl [7].

ROS-0b godemogbrgdnmoe 6063mddbs ogdéoobo osdghol emb 0bgggl gbommgmmnéo
00bognbg(300L o vgemL 3eNgEMBob gobgomotgdsl. 3oéggemo, Gobo yneo®gos Rbs dogogzemon
o600l ob, Gm3 ROS-ob (goblogymérgdom Lydgermdlool sbombal) mbol dohgds obgggl NO-L
LoborgBabs o dfhegmdol ot mgg3sl. LydgemgLoa-sbombo ygtmgds NO-U o Bo63mgdbals
6@036 mdboq)osob - 336mdb0600600b (ONOO-); 530l 33@880@, NO 306&)3[} ooosolj Bomq)ooaoné
odd)o3oobol) o 06003600@003860303@ oo3ol)3536b.

336)(‘05[}060@6000 o?mosgbb 336){]@3&) BOQ)SE)O[) 60@606)35000. 6006)06)32)0 oo(4>83603b
308mGgmodLogosdg  3obnboldggdgemo  30emondol  oébgdol  ndomosl. 3gémdlobohyGodl olggg
Hgndqmo 053006 063, 60033@03 bo3o@@353@m bd)oavqmo 606003‘3@0 033(4)336(90[) (Poly (ADP-
ribose)-polymerase) PARP-ob googhoyégdoborgol [7]. gl 3memodgésds 9330693 NAD + y3égcdocos
3”688666")30‘)[” 063@3&) 6@0300@03[), 3@3506006360[) 6606[}3(‘06606360[} o o(b%—b
6063dmgdbobl, demm 393l gemo(zgéocmogdace-3-gmbogohogdocmggbodol (GAPDH) oddogmosl, G
06393L gbommgemondel obiazybgizacl o @osdghnéo gotmnmgdgdol gobgomotgdsl.

NO boGoog%olJ 338306050b 300093 86)000 335060330 260l eNOS-ob 503003006350 oodlm@oBoU@o
boﬁgbob 0300638. 0303003@008036 306)00?)8630, eNOS oébgbmbb @oaaéob boboon o 60630)5360[) NO-
L. NO-b bong%obm:gob boioémo 3000305@0060[) - 0306030Q6m50m3036060b (BH4) 8md83@360. o3
bogoogergdol  bo3emgdmdem  ggédgbiol  dmgdgogds  gorswol  bydgemgLoceel  LobargBal 396.
3gémglobottroho (ONOO-) gobgogh BH4-U, o3 063936 eNOS-0b Bodmdmérgdsl coo NO-ob bsjzgemoce
bn3gémglocool sbombol 6o63mddbol [2-7].

ROS amdagQabob 33(‘063 ob3ad®o oéolb ICAM-1, VCAM-1-ob 3db3(4>3boob osqrad(_;oo, 603
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030009000 O30 dmbmzohgdol, odogdol O MBMIdmzohgdel  dgmBggol
bndgbommgemy Logés3gdo [2].

136m  3ghos  Lydgémdloobs o doémgloemyéo  6oozoemgdol  goodotdgdnemo
506)8005360 05333b 285m0 b0333(4m3ob @03m36m0306350b (LDL-ob) @0‘5‘5683‘)[" 336mdonom
800@003080635‘3@0 LDL, mo3obo (bmdbo 3360050[5 80300, 030063&) oé@géogbob 36@00003@36 606[}[}
o dbggg gemgegde bydgbommgmné® Loghzgde [4]. o obobo 0dgbgb domemmgon®o oghoyéo
bogerangdal (Bl ogogdhmedgdn, JodombmdLobgde, Botmggbgon) godmymagal 1boél. gl bogbHmgda
obOoan@oégbb aoaéoeoob 33@00@06 330 33500360[) o %obémeobO{]bob 06003030, oo
3Em0a3geo300L o dgdogemgdgemo Jumgoemolb LobergBL. ROS olggg o6g31emoegal bbgocolbgs
3000l goghmErgdol o B0l 3Grmpmmb 3mggbgoal godmbotgol (c-Myc, c-Fos oo c-Jun (5u). gb
06393L gemy30 3begdel NEggel 3memocggéoiacl o Bogeoosl séhgéngdol 0bhodsde oo oo
dogs 30mo3960Ld o gemobebol Bo6r8mgdol 3ercool [6,7]. yggems 8gdmo Bodmagemocmo 894060830
Lodememmmeo 06393L 0™l 3emgermBL o ME@dmBL.

Ggogdhonemo gobgdoeol Gmemo oddghol ML dedghgemnzgdesde. Gmgme; 398mon
0060360, 0odghol ™ dodgegemo 39800 960l mglooey®o Lheglol gobgomotgdol dmogoo
0bogoohmEo 8936 Jumgondo; B-1y56r9gd0 96 560b godmbs 3emobo o, YBG™m gho(3, Joc dgndemasc
3obopgoemb  goblbognmegdem  demogbo  mgloogoyéo  Lerglo,  Gogob  obobo  dgo3oggb
obhomgloobhgool N30c0négloe odomm mbgl [5]. 39636g0Lol  3mbdyemgddg  woazoglotcos
oGOomdonoﬁ(Dgéo 836360[) gdb36)8boob Qod330m360 o 8@300000006 336mdono&)b od®o3mbob
momddob  Léyemo  obo6mLgdmes  [3]. H. Takahashi-b  3gemg39080  boBggbgdos, w8 D-
3eo396ommegdoco (D-GLIC) méggocsc Imgddgrgdl 0bbyemobol Bo68mddbolis cos bg3eag3008y, o3
©28m 300098700 PiE9c0b dogboo 3mb(3bh 030089 [2,3]. oodsm 3mb(39bho30gdde (<2 83) D-GLIC
o133m3qLgdl 0blyemobol 3olybl gemn3mBs8g, 3608 Bomommo 3mbzgbhGoool EEM™L so39ébgdl
30073080 0beoy 3069870 0blymmoebal Ly 36g300L.

obhomglocobiol NAC-ob (N-s39h0cn-L-30Lhgobol) 39ygobs demm 3ol D-GLIC-0b dooemo
Qm%abob oéobobné:m@ a%gdob osbg@osob bgségeoogg. J. Pi coo bb3. 3030@0 3(\03@0’)@68@

Qob 33608@3, &md H202 ooq)so@gbb b gy 30030@0300 30@363@ oEbn@oGob bg 363300[) o o3oéonq>o,
&Hm3 oGGomdonoGGUﬁm od®o3mbob 30@0@30 @msga RY:) booUoBoo3o 3806@350 380330600[)

onU@osob l)g 36)8300. 03(4)080@, 3od60060 @m)?)g@ob Qémb 30336)8@03330(7[)0 o mdon\)BoUéo
boéabob 306)0’)63630, 3063630[)0 603@360@ ©O3C00, 30@6)3 803@3306)8 dbm3oq>3?>o. ROS-0b
880303000@0080360 Qmﬁob Sgamdag@gbob d333 oq)osoassbo osb'aqmﬁob mRNA-L Sdeégboob

©°43900905, 0blyemobol Lg3eg300l  ogdggomges o gemnzmBoom  obryzeGgdnme  0blyemobol
Lg3eg(300L coogggoomgde.

gL 33eomgdgde  (Eo30330690new0s  0blyemobol  ©b3-0l  dg309306980L  IglnLgdoborob
OEobL3E03300L  @odhmGmob  PDX-1  (Boogoto  (hErobléoqzool  qgodhmo  P-yiéagogdel
gm&docrgdobs o ©0396gb30o300Lmg0l) oo MafA (0bbyemobol ggbol 106l 36003300l demogéo
oghogohmeo) [4,5]. 9du3gé0dgbihgdde sbhomdLoobhgdol 3o8mygbgosd smogobs &bl 3G0ag300L
gogdhmegdel  goBmbognemgds o domo 39303306980 ©63-00b. ©30b  Loogndggemdg dgedemgde
039033600, 6HmI grmbogymmo dodghgemazgdos 0Bg93L 0bLyemobol LobmgBolbo o Lgzégzeel
©°43900905L ROS-0b 30364 393mgdgeogdel dgcoggoce 30636g0Lol PDX-1 coo MafA h&obl 36005300L
doGomoe odhmegddy. mgobomgol ogemgms oo GomEgbmonm dmbogdgde, GHmdmmgdal;
doymomgol  mogolyogomme  Goozoemgdol  3Gmi3glgdol  dmboBormgmdsdg  Gogo  0baygdizenéo
©00350098930l 3ommzggbgddo [1].

©obhYOgdnmos,  Gmd  LPO  36migbgde  odérogds  0d9d0yéo  dom oacoaydol,
smgerml 3emgbrmBal, séhgéonmo 30396hgbdaal, 3969060cmyéo dodm3ghognBool o ©.3. bHmb
[1,4,5,7]. 350050@00, &md LPO 36(\033[}350[} 06086b03m60 Qoamsongn@oo osmg?)oooo 36m88b0b
Le8dadgBq [3]; Igbododeboce, 83nEbocmmdnl ga39ghnrmos obomace gobdomdgdymmos Yt gy
3933606930l oo(330L  borobbom. LBmEg 930¢hm3, m0mgdol bgdoldogéo dvmmemmgool bHmb
808063060)60@00 3m33@3db36 maéaBooHo oGOomdonoGOU(‘)o 36)330606850b F)oéooso. 000330, NG
36@0 Q°83°3063Q3{]b, &HmI 8m603(4>m0 b033360 36)00@‘3d(bo 536066030 oGOomdonOEOSBob 680(42000 o,
Hgboboaoboq), od3b 833(\00@60363@0 SCBSdOO [1, 3, 4].
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036)080@, mdonQBonéo boéabob qumso(bmé:g?)ob 33[)603@0, 60088QOB 300006@360
mdboq:oﬁ@n(‘) o oGOomdonOGGUé bob@gagbb 3ol @obbo@osbob 33@3&)@, bg@b 363006[)
86030@0 Bomoo@ooaonéo 360033[)0[) 30000)836030[) 6030’)3@350[), domo Bo6Imdmdals 6)0[)30[)
Hg%obgbob o 3050[)000036@360[) 36006600806350[). mdonoBonéo boégbob oQam%b3éo ba@b
ggsmbb 3600030@0:100 3360 o mg&:oBon@o o boégoboqm@oeom Qmsobdogbgbob Sosgdo:]é)oobob
3860l

8330’)0@5036‘3@0 30[}0@360 8306633635[) oE@omdonQGOSBob 03060700 80300836350[)
0330@36@006030, @0030@350[} 303@06063 353033 o démGo 3o @0030@36350[) 3m33@3db360
mg(‘)oBoob 50006)06030, d 33660@0030[) bbso 3000008363(90336 380300@360006 gémo@. 3o dmérnl
06383060 ‘35@0 6060[)08@3600[) 300000@0080'3(430 36)00(33[)0[) 63636000 o dolo od003mbob bo®abbol
8058@3001

3>3mygbgdnemo mmahgoty®e:

1. Dos]. Santos, Moreli, M. L., Tewari, S. and Benite-Ribeiro, “The effect of exercise on skeletal muscle
glucose uptake in type 2 diabetes: an epigenetic perspective, “Metabolism, vol. 64, no. 12, pp. 1619-28,
2015.

2. Dos Santos, J. M. de Oliveira, D. S. Moreli, M. L and Benite-Ribeiro, S. A. “The role of mitochondrial
DNA damage at skeletal muscle oxidative stress on the development of type 2 diabetes, “Molecular and
Cellular Biochemistry, vol. 449, no. 1-2, pp. 251 -255, 2018.

3. Miranda-Diaz, A. G. Pazarin-Villasefior, L. Yanowsky-Escatell, F. G. and Andrade-Sierra, J. “Oxidative
stress in diabetic nephropathy with early chronic kidney disease, “Journal of Diabetes Research, vol.
2016, Article ID 7047238, 7 pages, 2016.

4. Ahmad, ]. “Management of diabetic nephropathy: recent progress and future perspective,” Diabetes &
Metabolic Syndrome: Clinical Research & Reviews, vol. 9, no. 4, pp. 343 -358, 2015.

5. Krause, M. Keane, K. Rodrigues-Krause J. et al., “Elevated levels of extracellular heat-shock protein 72
(eHSP72) are positively correlated with insulin resistance in vivo and cause panreatic f-cell
dysfunction and death in vitro,” Clinical Science, vol. 126, no. 10, pp. 739 =752, 2014.

6. Miao, X. Y. Gu, P.LiuZ. Y. etal., “The human glucagon-like peptide-1 analogue liraglutide regulates
pancreatic beta-cell proliferation and apoptosis via an AMPK/mTOR/P70S6K signaling pathway,”
Peptides, vol. 39, pp. 71-79, 2013

7. Ramachandran A., Levonen A.L., Brookes P.S. et al. Mitochondria, nitric oxide, and cardiovascular
dysfunction. Free Radic Biol Med 2002; 33: 1465-1474.

COPO CAXBA/3E, MAPHHE HUKOJIAHIIIBHJIH, PYCY/JAH KBAHYAXH/]3E,
MAKA BYJIEHIIIBHTH
OKUCJIUTEJIBHBIN CTPECC, IUABET 2 TUIIA Y1 METO/JBI OIITEHKU
VYuusepcuter um. JlaBuzga Armanene6enu, Tounncu

PE3IOME

M3zyueHne mokasaTeylell OKCHJATHBHOTO CTPeCCa, PasBHBAIOLIETOCS B pe3ysbraTe AucOaIaHCca
MeXnay OKUCJUTENbHONU U aHTI/IOKCH,ZLaHTHOfI CUCTeéMaMH, IIOMOIde€T BBIABUTH IIATOT€HE3 MHOTHUX
IIaTOJIOTUYECKUX IIPOLECCOB, OLEHUTH PUCK MX BO3HUKHOBEHHUA U IIPOTHO3MPOBATH XAPAKTEPUCTUKU.
YcrpaHeHNe OKCHUAATUBHOTO CTPeCca CIIOCOOCTBYET IOBBIIEHNIO 3((HeKTUBHOCTU TPOGUIAKTUIECKUX U
Je4e6HO-peabuINTallMIOHHBIX MEPOIIPHATHIA.

HPI/IBE,ZLQHHBIG MaTepHaabl y6e>K,zga10T HaC B HEO6XO,ZLI/IMOCTI/I IIVPOKOI'0 MCIIOJIB30BAHUA
AQHTHOKCHJIAHTOB B KOMIUIEKCHOH Tepaluy IIPOTEKAIOUIUX OCTPBIX UM XPOHHYECKHX 3a00JIeBaHUIL, B
COo4YeTaHNU C JAPYTMMH IIaTOT€HETHYeCKMMH MeTOJdaMH JI€YeHU . BBI6OP MeXZAy HUMH [OOJDKEH
OIIpeleIAThCS XapaKTepoM IaTOJIOTMIeCKOro IIPOIlecca U CTeIleHbIO er0 aKTUBHOCTH.
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beaggen bobgody, o069 bozeacmondgocmo, Gylnsb 390645b0dy, 8530 Syemngodzocmo
mdonoBonéo bﬁésbo, 39 -2 (ho3obs 30d60a50 ovdgdho cod 8gazoligdel Bgomeen
bogo®oggemml agom 58539693cmoal bobgemmdal y6aggebodghe, cdacmalo

6980739

mdboq:oeoné)o l)o&)gbob 06@030000(4)350[) 33[)503@0, éjmagqme 300’206@330 mdboq)osd)né o
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ANA CHIPASHVILI', MAKA BULEISHVILI'!, SOLOMON ZEIKIDZE'’,
MARINE NIKOLAISHVILI !, ELENE PITIURISHVILI?
PECULIARITIES OF REHABILITATION OF PATIENTS WITH CARDIOVASCULAR PATHOLOGY
AND CATECHOLAMINES IN POST-COVID BACKGROUND
'N. Kipshidze Central University Clinic, David Agmashenebeli University of Georgia, Tbilisi
2Davit Tvildiani Medical University
doi: https://doi.org/10.52340/jecm.2022.03.02

SUMMARY

The phenomenon of abnormal sinus tachycardia in patients with post-acute Covid-19 syndrome
should be emphasized. Therefore, post-covid tachycardia syndrome should be considered as a phenotype
or subsyndrome of post-acute Covid-19 syndrome. This provides safety for those who have few symptoms
other than tachycardia. Post-covid tachycardia syndrome may present as postural orthostatic tachycardia
syndrome or inappropriate sinus tachycardia, which may explain the development of several symptoms
such as physical and mental impairments in post-acute Covid-19 syndrome. Future research should focus
on the biological and clinical characteristics of this new clinical syndrome, as well as intervention studies
based on established and testing new pharmacological approaches.

Keywords: COVID-19, SARS-CoV-2, cardiac rehabilitation, catecholamines
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AHA THITAIIIBHJIH ', MAKA BYJIEHIIIBHJIN !, COJIOMOH 3EHKHJ/I3E !,
MAPHHE HUKOJIAHIIIBHJIA !, EJIEHE ITHTHYPHIIIBHJIH ?
OCOBEHHOCTU PEABUJIUTAIIMY BOJIBHBIX CEPIEYHO-COCYIVCTOM ITATOJIOTUEN U
KATEXOJIAMHWHBI HA TIOCTKOBU/THOM ®OHE
TTenTpanpHas yHuBepcuTeTcKkas kinHuKa uM. H. Kunmmnaze; I'pysunckuit yausepcuter uM. JlaBuga
Armamenebenu, Tomnucy; 2 lasug TBunguanu Meguiinackuil Y HUBepcuUTeT

PE3IOME

Crnenmyer momuepkHYTh (PeHOMEH aHOMAJIBHOM CHHYCOBOHM TaXWKApAUM y IHAIlMEHTOB C IOCT-
octpsiM curzpomoM Covid-19. [TosToMy HOCTKOBUAHBIH CHHAPOM TaXUKApAUU CIeLyeT PacCMaTpPHBATh
KaK (GeHOTHUI MU MOACUHAPOM nocTocTporo cunapoma Kosua-19. Oto obecreunBaer 6€30I1aCHOCTH A1
TeX, y KOTO eCTh HECKOJIBKO CUMIITOMOB, KpoMe TaxuKapauu. CHHIPOM IOCTKOBUTHOM TaXUKAPAUU MOXKET
IPOABIATECA B BUIE CHHAPOMA IOCTYPAaIbHOM OPTOCTATUYECKOM TaXWKApAMHN WIN HeameKBaTHOU
CHHYCOBOH TaXWMKAapAWH, YTO MOXET OOBACHUTH pa3BUTHE HECKOJIBKUX CHMIITOMOB, TAaKHUX KakK
busnyecKkre U ICUXUYeCKUe HapylleHus IIpu mocroctpoM curaapoMe Kosuz-19. Bynymue ucciemoBanms
JOJDKHBI OBITH COCPENOTOUYEHBI Ha OMOJOTMYECKUX UM KIMHUYECKHX XapaKTepUCTHUKAaX 3TOTO HOBOTO
KIMHUYECKOTO CHHIpOMa, a TakKXKe Ha UWHTEPBEHIIMOHHBIX MCCIEeJOBAHUAX, OCHOBAHHBIX Ha
YCTAQHOBJIEHHBIX U TECTUPYEMBIX HOBBIX (JapMaKOJIOTMIECKUX IIOAXOaX.
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SUMMARY

The article shows that the typical division of the bile tubules on the right and left branches in our
case was revealed in 88.7%, respectively atypical division there was in 11.3%. From this 3.8% of cases was
trifurcation of the main trunk of bile tubule, and 7.5% in the case there was right paramedian vein
transposition.

Keywords: bile tubule, port, liver, location
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MIRANDA JACHVADZE, IA PANTSULAIA, KETEVAN GOGBERASHVILI
VITAMIN D STATUS AND ITS CORRELATION WITH SYSTEMIC CYTOKINE LEVELS IN
PEDIATRIC PATIENTS WITH COMMUNITY ACQUIRED PNEUMONIA
G.Zhvania Pediatric Academic Clinic, TSMU;
V.Bakhutashvili Institute of Medical Biotechnology, TSMU
doi: https://doi.org/10.52340/jecm.2022.03.04

SUMMARY

The aim of present study was to establish correlations between vit D status and systemic cytokines
profile in children with community acquired pneumonia (CAP). The prospective study was performed in
41 Children with CAP at age 5 to 15 years hospitalized in TSSU Zhvania Pediatric Academic Clinic
between November 2019 to March 2021 (negative SARS-2-CoV). Vit D One moment blood concentrations
of 25-hydroxyvitamin D were determined in every study participant. According to recent consensus, a
25(OH)D concentration <50 nmol/L, or <20 ng/mL was an indication of vitamin D deficiency, a 25(OH)D
concentration of 50-75 nmol/L, or 20-30 ng/mL was considered to indicate insufficiency; concentrations
>75 nmol/L to 250 nmol/L, or 20 ng/mL-100ng/mL was considered to be sufficient. Interleukin (IL) 6 and
10 were determined twice on first and fifth days of hospital admission in the blood of each patient. I group
(11 cases) formed patients with vit D deficiency, II group (12 cases) with vit D insufficiency and control
group (18 cases) formed hospitalized patients with sufficient vit D concentration. Normal values in healthy
population for IL-6 2.9+0.3 pg/ml, for IL-10 1.32+1.5pg/ml.

Data were analyzed using computer program SPSS 18 (SPSS INC., CHICAGO, IL, USA). Statistical
significance was taken as p<0.05. Serum levels of IL-6 and IL-10 upon admission were significantly higher
in every patient to compare to normal data. IL-6 in vit D deficient patients were significantly increased,
as at admission, as on 5-th day of hospitalization compared with other groups. On 5-7t hospital day IL-6
in vit D insufficient and sufficient patients had already normalized to levels similar to those of healthy
individuals. Whereas IL 10 level stay high in four patients who required intensive care for ARDS.

Our results have shown that the systemic cytokines levels and IL6/IL/10 ratio are increased in CAP
patient. Vit D plasma concentration affects systemic cytokines levels in the blood. Vit D deficiency
(<20ng/ml) can be recognized as risk-factor for pneumonia severity.

Keywords: children, pneumonia systemic cytokines, vit D

QQSobom3ob D 30008060[} @3%03000 30636003@0060[) 8@0’)60@36) 36)006@330@ 0003@350,
806603 336336)0’)6000 30636003@0050[) m(‘)aoso%olgogbobo o 30003(4)005060[) mqgoBooQ):]éo

60680030@836@3&)[) 3036) 300[)05@30060[) os%méaoégbn@mbo RY:) 36m6@880b 33bob33
060@030 330300030@063@00. (4)00800(4)3 @063606363@0 80060(3333500’) Bobl, 806[)0 3‘30063?)000
bgéom%n@oo gb 36)(‘06@830 606300006)060@0 d3886360bom3ob [6,7,9,10,16,19].

Booq)m 336)000@0[) 33@33360[) 3053@3000, odd)oné)oq) 606050@360 D 30@03060[} 8‘)3@36‘)
0336'36)0 bob@gaob 80306003@ oSUGdBomGoégbobo o 80l 303@36083 oGoSSdBonéo, 806[)0 3300(4)36000
68b30600m6)3@0 qungBonéo 36)0033[)360[) 303@0506)300?)030 [3,5,11,13,14]. @@3360@00, &m3 ol
80)6060@3036[) ooosqaogoo@oqm o 336360@0 08'36‘360 BOUDBOU 0300(4)30(4)36033. D 30@08060
603@360[} onSSl) B @oaogooeod)gbob 36)0’)@003360300[), QoosgégGBooBoobo o oGd)obbgn@S?)ob
bgségeoob, ob333, T ‘3363@350[} 3600@003360300[)0 ©o @o%gégseooeoob 360’)33[}33, 00683603[) Thi-
Qos Th2 030600003&)0 336 80@0560[). Qoqagsoqmo D 30@03060[} 8‘)3@36‘) Treg—‘3363@350b
QoqggégGBooBoob 360’)33[}33, 3olio 3006060@30060 030m03363(4>0 Q0030Q36350b 806300’)06)36030 [13].
Treg-n3égego0 (CD4+, CD8) 3mboboemgmdgh oxhmodnbyéo 36m39Lbgdal 369396300b0 o 033630
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3olybol 65g31cmo300l 36m39Lg80 (081bnE0 dmBgmlidedo). 3o ognbg30mbotrgdsdg gogamgbsl sbrogbl
0600— 0600350000 Bo@msosgbo. QO@&SEOQ‘)OO, 6md D3 30@03060, ooosob 35603 amdag@gbb 36m- o
0600—06003500’)0 Bo@msosgbob bosooa%%g, 06006@3030536(7[) 36)mq>nd80033 - (4)00800(4)32)0(300 IL-1, IL-
6, IL-8, IL-12 o> TNFa. 330063[) 35(4303, 08'36‘360 bob@gaob 336{]@050 6308068506 3000306 D—%g
Hgboboaobo 68333000(4)350[) boanowgbom, 3006060@800586 3ol boSoog%Bo [3,11,13].

dmemm Bemgodo 36938mbool JoBoobotrgmdol bobgédmagmdols o Loddodgdg D gotodobol
©93030(hob 3gLBogemol 8Gogoemo Lodgsbogém 36m8d gdmgbgde. dsghmEgde 5badboggb, Gmd 3dadq
©° goboymgdycmo  36938mbogdol dgdmbgggqddo Loébdnbme odsmmos 3o309bhore Lolbemde D
30003060[} 3005(336(5(4)0300, 30060(4)03@0006 33@0636000 [5,7,11].

36333(‘0500[} Qé)mb bobb@Ho 3333@35603, 30’)300363@00 3600—060’)050000 (IL-1b, IL-6, TNF-a,
IL-8) oo 9bdo-obogdomo (IL-10, INF-y) 3oty 306900 [1,2,4,15,17]. Lbgocoolbgo 33emg3983e 36933mbools
Loddndols 3(4)00660083@ 306)3860@ bb3oQobbso Bod)oogoso 806050@8602 obg 3080@00‘)0@, Bacci MR, et
al (2015), Akhayeva A. et al. (2017) 3ogés Bogotgdne 33emg3930 ogebd, Gmd TNF-a oo IL-6
Lodyoemm  Embg 86033bgemmgboce  domommod  gotommgoneo  36933mbool  EE®L,  ggecmhzel
83d0603‘360 30600@0@70[}, OGOSElJoné @330600336030 3060030[) boéoémgbobob. oboGo, ob333,
6o63dmooggbgb 36939mbaol cotrml ségnemo Lo zgmommol 3Ggagdhmergdl [2]. bbgo 33emggedo (de
Britoetal., 2016) @0@0[}036)@0 ob333 IL-6/IL-10 oooGoogo(‘)@oobob 8603363@0060 3683800600[) Leddadalio
©> ghormyco godmbogemolb dgboogoligdemoc [4]. Penaloza H o 000booghmergdel doges (2016)
606050@860 IL10-0b 5)00@0 0600350000 360080[)0[) 68300@3800[) 36)0030[)30.

Bggbo 36rmdol BoBoblL Boérdmoggbros 3693dmbooom oogoEgdNEm ¥93339830 D gothodobol
30b396h&o300L dgbodemm 3038060l godmgemgbs 36m- o vbhsbmgdoma (30tm 306930l EMbgLemob
3@083030 ©d 33[}06030[}0@, 06003500’) 360)33[)33 D3 30003060[) 88800533@3?)0[) 33d060330b @0@8360.

Pboemo o 33@330[} 330000@330. 30006)@0 36mb33d¢3@o 8080050@30000 3300930
333mb3830m0 336)3330000 330000@000 336583@ odGo 5—@06 17 5@0[} obosoa@g 41 30303660,

Gm3emgdoy  33eboemmdbgb  mlly  g.gj30bool  Lob.  3geodEonmm 9309009306  3emobo3odo
bo%ooaoQoogboao 336860@0 3633300600[) QooaGm%om 2019-202166. 33@83030 3060‘)3ob 360036033360
— odbHEgoneo Lodmgomgdode dgdgboemo 36938mbos (§063mb 3emolinayozooal dobgeogoe [18],
aoégm%omo 363033 SARS-2-COV - oScBSdBoo, 330’)2)@350[) 06%006806363@0 00bb3mdo 33@33030
ﬁoém3ob agbobgb. 060300630300 @0030@360[} o6o86380b, 30(303600[) 3@0603‘360 bOQOUbob,
Qobméo@mégqm o on@énagsonqm 33@3336"[’ 30@0&950[) 33[)0505 3003003353@ odso 30303600[}
Lyoembotyemo Ledgrobm do6om0ob, 3376bocm gdodmob dgmobbdgdam. dgazobeos 3s(3096¢go0l
80[)0, boaédg, 3000@'3(420 80833635@360, ﬂosaboqmm bo@n@oeoob 35)0033600, 0308030@060
3oLob30l dmbo(393gd0. 36938mbool LeddaBol Igozoligdo brogdmees $63mL 3E0hgE0139d0l dobgogoo
[18]. 3em0603530 393mlgemobol géhmigéoor brogdmes gogedobo D3-(25(0OH)D) 3mb39b¢o300L
606[}08@36)0, bobb@ob 36)0030 03‘3600033(4)38603@0 88030)@00’). 3080060830, bobb@ao 30003060 D3 -
(25(OH)D) 3mb396dho300L dobgogom cooboboemgdyembo 0ygbgb 3 $3na30c0. Jomgdnemo 3mblgblyLol
dobgcogoo [8], gohodobo D3 3mb(39bho300 - <20 bg/8em, 3060LoBEEEHS Grgm; goto80bol cgazodo
(I 339930 - 11 3533096¢)0), 25(OH)D-b 3063960300 20-30 b3/8cm, Gegmed(3 139060bmas (IT $gneg0 -
12 353096¢)0) o> 3mbgbh®oz00 - >30 bg/3em 100 bg/3em-8cog, 3obobodmges Gmgmed(; Lo 3d&0bo (111
330930 - 18 3o30960). (30dhm3ebyéo 3Gmagoemol gobbodmgtobomgal Bohots IL-6 o IL-10
3obLodmgeo  2-396 - 3I93mbgemol  3ofrggem  24Lor-do o dmb3otoemodoool  39-5 gL,
037bmapag63gbhmemo 3gmmeoo ELISA. 30636 mgemo 3mdygemopoolvmgol bmédsheyen 3ohggbgdemoce
domgdyemos IL-6 2.9+0.333/3em, IL-10 1.32+1.533/3em [12].

b@oﬁob@o 3360 aso@o%o. 33@330[) 33@38850 @08‘3303@0 3(‘033030363@0 36)008603000 SPSS
18 (SPSSINC., CHICAGO, IL, USA)-00>. cooc0ggbocm 0gbo 3mégemozogde D gododobol 3mbigbh&szools

o boqm@ggbobo%ob: IL-6, IL-10, IL6/IL10, 803000’)3@0@ odGo boa‘aoqmo boqm@a (MEAN), boanoqmo
bocooeol Lhobrotinemo (3om8ocmgds (SE), Lobootdyemo gowobéo (SD), dgc0sbs (MEDIAN),

35qdLodndo o> dobodydo. bzoemoemmo boocggdel dgwotgdobol 3 by 3gemgg $3ne3de g3o8mygbgdyemo
ogm 361b39em-ymemobol (KRUSKAL-WALLIS) 06035603gh6Gnemo hgbhoe, bememm ogogg bowocoggdel

dg006g30lol Mo Ygmegebocmgal (D gohodebol gageodo o beéds) godmygbgdnem oym 306-mo¢bols

22



JECM 2022/3

(MANN-WHITNEY) o60306039h6mo  hgbhe. bmdobosemyéo o méobocmyéo  Looggool
dgeo6gdoliol  go8mygbgonem  oym  306Lmbol  bo- 3300060 (PEARSON CHI-SQUARE)  hgbghoe.
Lyohebhogyeoce Loebanbme dowmgdnemos p<0.05.

33@330[} 33@38350. bo%mao@mgboao 336360@0 363330060000 300[)3000@03363@0 41 30303600,
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6060[}03@360 2—336 - 33800[)3@0[) 30633@ 24L0>-30 o 300[)3000@030800[) 33—5 Qqagb. 33@38360
8003333@00 Bbﬁm@ao N1.

Bbt‘m@o N1. 368330060000 3(‘0[}3000@03353@ 303036(’9000 bobbwao Bo@mgosnéo 3600030@0 D3
30003060[} 333333@0050[) 3053@3000.
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IL6
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IL 10

24bo» 5.6+2,217 2.78+1,55 7.93+5,98
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1L6/11.10 - ongdbo
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émam@e 3560@0@06 Bobl, IL-6 o IL-10 3006386060300 bobb@ob 3@083030, UOQBomsoéao
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5336 ob333 383ob503@3m BoOmsoGgBob 6000@360060 300[)3060@080300@06 33—5—7 Q)q)g?)g.
yggemo Lo 330093 333%30 380356300@0 IL-6 333306360[) o momdaob 60’)630@03360[) GSEQSGBOQ
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IL-10 6000@0600?)0 boésa‘asoo@ 333306)@0 30’)[}30@0@030300[) 33—5 Qqagb, 30633@ Qngmos
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603@050060[) 388m6333360b 33@06360[}0[}, IL6/IL10 330306)@360[) 35(4)03 boégansm 300(4)3@0800 N
©20g0beod (p>0.5).

Bggbo doboemol Bobgogom, §ér8bgml dggootrgo 08 89333930l (30thm 306760 3Emagacmo,
m3gemad(y bobbemdo 9gbedbgdmevm D go)odobol bo3emgdmds (25(0OH)D-b 3mb39bthéogos 20-30
b3/3cm) 0o bemédohonemo doBggbgdgeme (25(OH)D-b 3mbiygbh@szes >30 b3/3em). Lobbemdo IL 10-0ls
30b3gbh®o00 LoeEbme domommo oym, Gmgme; doéggem, obg 3g-5 comgl 03 3o3096¢9dda,
Gm3gemmdy D g0hodobol bo3do60bo GmEgbmos ddmbrose (p<0.05). Lbgo 30603ghErgdal 8béog,
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603333330 D 30008060[} bd)o(b‘abob Hgbod@m 3033060[) 808003@360 36m- o 0600060’)360000
Bo@mgosgbob QmngmoG bobqub 3@033030. 600@00 6@360[} 3‘36@030(30860[) 3030050@3360[)
moﬁobaoq), D 30003050[} ga3oi3ehe omeoéngo 68b30600mé:]@o oGoSSdBogbob 303060
808@35@0’)60[} 8086@0[)0006 [3,10,11]. 6030 03600(4)330[) 803(4) 30@86‘3@0 38@888?)000, 30@03060 D
obmeoéqagbo 363330060000 300[)30(50@080300[) 6036@0@0 q)q)ggbob éomqagsmbobo o Qoo3oq;330b
boadoasboooﬁ 6)006006(3 603338630, obg 80036@0@3630. 830063[) 35603, oé)bgbmbb 3‘36@03080860,
onoB '30(4)300%0@00 D 30003050[} b@)@nbob 3033060 3683800600[) boadoagmeG [5,7,11].
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@0303006363@0 3000006360 060’;350000 BoOmsoEgbob 803008‘3303360[) b(boan@oégbob onSElj.
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MUHPAHIA /DKAYBAZI3E, HA ITAHI]YJIAA, KETEBAH I'OI'BEPAIIIBHJIH
CTATYC BUTAMHUWHA D 1 ETO KOPPEJIAIINA C YPOBHEM CUCTEMHEBIX ITMTOKMHOB Y
TMEJUATPUYECKUX MTAITMEHTOB C MTHEBMOHUEN
Jlerckas akamemuyecKkas kiuHuka umenu I JKsauus, TTMY
WHctuTyT MegunuHCcKoit 6norexuonorunu uM. B.Baxyramsmwiu TTMY

PE3IOME

Llenpio HaCTOAILIETO MCCIEZOBAHMSA OBLIO YCTAHOBJIEHHE B3aMMOCBSI3U MEX/Y CTaTyCOM BUTaMUHA
D u npodunieM cuCTeMHBIX IUTOKIHOB Y AeTeil ¢ mHeBMOHUei. VccrenoBans: 41 pebeHKa ¢ THEBMOHUEH
B Bo3pacTe OT 5 ;o 15 jeT, rocmuTanu3upoBaHHEIX B JleTCKyio akafieMuyecKyio KIMHMKY TTMY um.
I'.’KBanus B nepuog c Hog6ps 2019 r. mo mapr 2021 r. Y xakgoro nanueHTa Ipy HOCTYIIEHHH B KIIMHUKY
OJHOKPATHO OIIpeZesiu KOHIeHTpauuio 25-ruppokcusuramuta D B kpoBu. Konnenrpanus 25(0OH)D
<50 umons/n mnu <20 Hr/MI ABAfeTca pu3HaKoM meduiurta ButamMmuHa D, xonnenTtpanus 25(OH)D 50-
75 umons/n unu 20 Hr/Ma-30 HI/MJI CIUTANIOCH TTOKa3aTeleM HeLOCTaTOYHOCTH; KOHLIEHTPAIUu OT >75
HMOB/1 1o 250 umoins/t unu ot 20 ur/Ma zo 100 Hr/Mia cuutanuck gocrarounsiMu. HTepefikuus! 6 u
10 ompepenanu AByKpaTHO Ha IepBble U IIAThIe CYTKH TOCIIUTAJIM3ALUY B KPOBH KaXKZOTrO O0IBHOTO. I
rpynmy (11 ciydaeB) coctaBunu manueHts! ¢ gedunurom Butamuua D, II rpymmy (12 ciaygaes) c
HeJO0CTaTOYHOCTHIO BuTaMuHa D 1 KoHTporbHYyI0 Tpymiy (18 crydaes) cocTaBmIn rOCIIUTAaTU3UPOBAHHEIE
TIAI[UEHTSI C JOCTATOYHEIM cozep:kaHueM ButaMuHa D. HopMansHble 3HaUeHHUA B 3[0pPOBO MONYJIAIUN
g NJI-6 2,9+0,3 v/, mra MJI-10 1,32+1,5 or/mo.

JlaHHbIe aHAIM3UPOBAIN C KCIOJIH30BAaHWEM KoMmbioTepHOI mporpammsr SPSS 18 (SPSS INC,
YUKATO, Unnunoiic, CIITA). Craructudeckyto 3sHaunMOCTS TpuHuManu 3a p<0,05.

CrBoporounsie ypoBHU IL-6 u IL-10 mpu mocrymaeHun OBLIM 3HAUHTEIBHO BBINIE Y KaXKIOTO
IAIMeHTa IO CPAaBHEHUIO ¢ HOPMAJIbHBIMU HaHHBIMU. IL-6 y GoxpHBIX ¢ Aedunmurom BuTamMuHa D ObLI
IOCTOBEPHO IIOBBIIIEH KaK IIPU IOCTYIUIEHUW, TaK U Ha 5-H [JeHb rOCHUTAIMU3AIUN IO CPAaBHEHUIO C
npyrumu rpymmamu. Ha 5-7-i1 mens rocnuranusanyuu IL-6 y 60IBHBIX ¢ HEJOCTATOYHBIM U JOCTATOYHBIM
ypOBHeM BHTaMHHA D HOpMain30BajaCA A0 YPOBHA, OJIM3KOTO K TAKOBOMY y 3ZOPOBBIX JuI,. IIpm sTom
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ypoBerb IL-10 ocTaBajscs BBICOKMM y deThIpeX IAIIMEHTOB, KOTOPBIM IIOTpeOOBasach MHTEHCHBHASA
tepanus 1o nosoxy OPZIC.

Hamrm pe3ysbraThl IIOKa3aay, YTO Y MAI[MEHTOB C ITHEBMOHHEH YPOBHH CHCTEMHBIX ITUTOKHHOB
noBbImeHsl. KoHIeHTpanys ButaMuHa D B IyrasMe KpOBM BIMAET HAa CHCTEMHBIE YPOBHH IIUTOKUHOB B
kxposu. Jledpumut Buramuna D (<20 Hr/Mir) MOXXeT GBITh IpHU3HAH (GAKTOPOM PUCKA TSXKECTH ITHEBMOHUH.
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30b396h&o300L 3gbodemm 30380650l godmgemgbs 3Gm- o vbhsbmgdoma (30tm 306930l EMbgleob
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9b0m3géde begdmes godedobo D3-(25(0OH)D)  3mbigbh&szool 3obloBmgés Lobbemol déoddo.
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IL-6 coo IL-10 30b39b6¢0(300 Lobbemol 3emo830d0 Lhozombotdo 8mmogligoalol Lo&Edybme
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Lo&BdYbmee ooemo Lbgs Lo 33emygg $3103980206 dgeoérgdec (p<0.05). IL-10 Homegbmds LoerEdnbmeo
3991306000 dmb3odommoadozoolb 89-5 gL, 30639cm E®gLevb Igrogdem, dbmemmme D gododobol
ben&doyoyemo doBggbgdemgdol 3gmbg d933390d0 (p<0.01). IL6/IL10 obcogdle - dmbdodocmodojenl,
Gmgmby 30639, obg 39-5 emgl LoeEdbme domommo oym D gohodobol gegezedol dgmby
39(3096(hg80 ber&dohoyemo doBggbgdemgdol 3dmby 35(3096(hg000b dgotrgdec (p<0.001). 353096 gdel
33@06360[)0[), 6)0083@0003 D 30@03060b Lo 3306)0[)0 6)000@350060 ob N 38060[)0060 Sdmﬁqmoo, bo(4>6336oo
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639358 @206559300m0, 0208563 0368560dg, Jg29596 306090, 029996 Jz90m0odz00m0,
0em00 $963995d9, 0565 030cm0dg00m0
3 hyd- 30350760 30dGmBnemo 3038060l (33033) 2GLgdmdal 0r0g0Lgd7Egdgd0 S80dbeb wgademols
Boc3gnee byadgbhde
by Bmgocen Joemergoal, 3cm0bo & 56oh™mBool o 3oy Jotnegeol g3s6te8gbhgdo,
bogotroggemm

REVAZ OTARASHVILI, TAMAR TURMANIDZE, KETEVAN JANDIERI, TEMUR MGELIASHVIL],
ILIA CHANUKVADZE, LIANA KIKALISHVILI
PECULIARITIES OF THE PORTA-CAVAL FIBROUS UNION EXISTENCE IN A SEPARATE
SEGMENT OF HUMAN LIVER
TSMU Departments of General Surgery, Clinical Anatomy and Operative Surgery, Georgia.
doi: https://doi.org/10.52340/jecm.2022.03.05

SUMMARY

Fundamental work relies on studying 40 normal human livers. Macro-microscopic morphologic
methods have been used to reveal presence of porta-caval fibrotic connections and its characteristics in
single hepatic segment. In hepatic segments major branches of portal complexes and hepatic veins in the
area of intersection touch each other and give rise to porta-caval fibrotic connections. It has been
demonstrated in all livers. In a single organ, number of porta-caval fibrotic connections ranged from 1 to
9, which depended on a density of portal and caval venous branching. Left lobular segments are
remarkable for the constant presence of porta-caval fibrotic connections, where there is an abundance of
fan-shaped (I segment) and overlying (II and III segments) connection types. In terms of porta-caval
fibrotic connections, bile ducts are in contact with wall of hepatic veins and inferior vena cava, which
determines high likelihood of extension of inflammatory process of biliary pathways to the caval veins.

Keywords: human liver, segment, fibrous union, porta-caval
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PEBA3 OTAPAIIIBHJIH, TAMAP TYPMAHH/]3E, KETEBAH /PKAH/[HEPH,

TEMYP MI'EJIHAINIBHJIH, HJIbA YAHYKBA/I3E, JTIHAHA KHUKAJIUIIIBHJIH
OCOBEHHOCTH CYIIIECTBOBAHUA ITOPTO-KABAJIbHBIX ®UBPO3HBIX CBA3EN B
OTAEJIbHBIX CETMEHTAX ITEYEHU YEJIOBEKA
[lemapTaMeHTsI 00LIeH XUPYPrUuH U KIMHUYECKON aHATOMUY U onlepaTuBHOI xupypruu TTMY, I'pysus

PE3IOME

PaGora dyHmaMeHTaTBPHOTO XapaKTepa BBIIOJHEHA C IIeJbI0 U3YyYeHUS OCOOeHHOCTH
cymecTBoBaHUs mopTa-kaBaabHbIX cBsaseit (IIKDC) B oTmenpHBIX cerMeHTax IedYeHH 4YesloBeKa. Bainu
HCIIOIB30BAaHBl MAaKPO-MUKPOCKOIUYECKHe, THCTOJIOTUYECKHe M TUCTOTOIorpaduyecKye IIperapaTs
mpuroTroBneHHble n3 40 IedyeHHM 3pesbIX JIOZel, IMPUYMHA CMEPTH KOTOPBIX He OBLIO CBS3aHO C
3a00IeBaHUAMHU II€YeHW M JKeTUYeBBIBOIANIMX IyTeil (apXUBHBIN Marepuan Kadepbl OIEpaTHBHOM
XUPYypruu u Tonorpadudeckoit anaromun, TTMY).

B cermeHTax ne4eHy NOPTaIbHbIE KOMIUIEKCHI ¥ MAaTHCTPAIbHbIE BETBY II€Y€HOYHBIX BEH B MECTAX
IlepeKpelIBaHusA COIPUKACAIOTCI M 00pasyioT mopra-kaBaabHble ¢ubposusie ceazu (IIKPC). B
oTmensHBIX cerMeHTax medeHu KoiaumdectBo [IKOC Bapeupyer or 1 10 9, 4TO 3aBUCHT OT YaCTOTSHI
BETBJIEHUs IIOPTAJIbHBIX U KaBanbHbIX BeH. OcobenubiM mocTosHCTBOM [IKOC BBIENAIOTCA CerMeHTHI
JIeBOI ZONM IedeHU, B KOTOPHIX IpeBanupyiorT BeepooOpasusie (I cerment) m Hakmagusie (II m III
ceTMeHTHI) GOPMBI CBA3eH.

B mpegemax ITKOC sxemxuHble IPOTOKM IIOPTATBHOTO KOMILIEKCA KOHTAKTHBI CO CTEHKOMH
IIeYeHOYHBIX BE€H, PACIIPOCTPAaHEHNUA BOCIAIUTEIBHOTO IIPOIIeCCa OT XKEeJTYHHIX IIPOTOKOB Ha ITeYeHOYHBIe
BEHBI, 4TO C 6OJIBIIe}l BEPOATHOCTHIO ABIACTCA IPUINHOM
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SUMMARY
The research was conducted on the example of mining and heavy industry to identify problems in
the labor safety and labor protection system in Georgia. A tendency to increase the frequency of industrial
accidents was revealed. Causes of industrial accidents basically in technical and organizational character,
or is related to the disregard of the requirements provided by the legislation of Georgia.
Key words: Labor protection, labor safety, industrial accidents.
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JIAJIH BAKPA/I3E, MAPHHA ITHMAKYPH/]3E, CAH/[PO KBEPEHYXUJIA/I3E,
HHHO XAYAITYPH/I3E, TEHATHH KBEPEHYXHJIAJISE, HATO XYHAIIIBHJIH,
MAHA ITHMAKYPH/ISE, KETEBAH MYP/DKHKHETH
ITPOBJIEMHBI OXPAHEI TPYIA B I'PY3UU
[lemmapTamMeHT MUTaHUA, BO3PACTHON MeIUIIMHBI, 3[J0POBbA OKPY>Kalollleii cpesl U MpodeCcCHOHATFHOIO
3goposes, ITTMY, Tounucu, I'pysus

PE3IOME
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PROBLEMATIC ISSUES IN THE DETERMINATION OF THE CEMENT-ENAMEL JUNCTION AND
ITS CLINICAL USAGE
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doi: https://doi.org/10.52340/jecm.2022.03.07

SUMMARY

In the study of cement-enamel junction (CE]), as an anatomical and clinical unit, its location and
evaluation play a crucial role in identifying various pathologic lesions and for their optimal
treatment. Dental caries is the most common lesion of teeth, which develops in hard dental tissues. In the
development of caries and non-carious lesions, the anatomical border of the cement-enamel adhesion is
extremely important and shows distinct diversity. The profile of the anatomical border of the cement-
enamel adhesion and its variation in the same and different teeth distinguishes predisposition to external
cervical resorption (ECR). The manufacture of adhesion systems is oriented to modify such chemically
functional monomers which will improve the quality of adhesion composites and enable much stronger
and prolonged performance. Which itself will show much harmonic compatibility to dental strong tissues
and is of utmost importance in the treatment of cervical defects.

Keywords: Cement-enamel junction; Caries and Non-carious lesions; Dental Bonding; Adhesive
composites
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EKATEPHHE 3APKYA, MAPHHE MAMAJIAZI3E, TEOPI'HH FYPKAZI3E
IMTPOBJIEMHBIE BOITPOCEI OITPEAEJNIEHWA U KIMHUYECKOI'O UCITIOJIb3OBAHUA
SMAJIEBO-IEMEHTHOTI'O COEAJMHEHWA 3YBA
Tounucckuit ['ocymapcrBennsiit MequnnHCKuil Y HUBEPCUTET

PE3IOME

BriaBeHne u W3ydeHHe O5MaleBO-IeMEHTHOTO COeZVHEHMHA, KaK aHAaTOMHYecKoe, TaK H
KJIMHHYeCKoe, IIpeoOperaeT OOJbLIOe 3HA4YeHHWe /MAaA WAeHTUDUKAINY U IIPAaBHJIBHOTO JIeYeHUS
Pa3IMYHBIX IAToIOruii 3yb6a. Kapuec camas pacmpocrpaneHHas maTosorus 3y0a, KOTOpas pa3BUBAeTCA B
TaK HA3bIBA€MBIX TBEPIBIX TKAHAX 3y0a. B pasBuTHM KapHeCHO-HeKapHO3HBIX ITOPaKeHUH 3y6a OoJIbIIoe
3HayeHHe IpeoOpeTaeT aHAaTOMUYEeCKas TpaHUIA SMaJIeBO-IEMEHTHOTO COeJWHEHHHA, KOTopad
XapaKTepU3yeTCs OIpeleIéHHBIM MHOrooOpasueM. AHAaTOMHYECKHH Npo(MIb 3MaaeBO-I[eMEHTHOTO
COeIVHEHUS U eTO BapHALIMH B OLHOM U TOM Xe 3y0e U B pa3HBIX 3y0ax yKa3bIBaeT Ha IIpe/ipacIiOIOKeH1e
K PasBUTHIO Hapy:XHOH pe3opOuuu meiiku 3y0a. IIpon3BoACTBO aAre3wMBHBIX CHCTEM HAIIpaBIeHBI Ha
yAydlleHHe WX XapaKTepUCTUK U CO3JaHUK (yHKIMOHAIBHBIX MOHOMEPOB TaKUX TBEPIBIX XUMHIECKUX
COeIVHEHUH, KOTOPhle YJIy4IIaT KauyecTBO aATe3UU U yAJIUHAT CPOK CYIIeCTBOBAHMA ILIOMOBI, OyAyT B
TapMOHUHY CO BCEMH TBEPABIMU TKAaHAMHU 3y0a, UTO TAKXKe OUYeHb BAXXHO IIPU JIeYeHUU JedeKTOB IIeHKU

3y0a.
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dbé0g 356:3b0od0 0gbgos 300cmol yggemo 3yo Jimgaemmob, 63 ygemol ogezgddgdel 83m&bocmmdanls
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HUKA TOZYA !, JABH/] YUHYAPA/I3E !, HHHA BAYHA/I3E?
CPABHUTEJIbHBI AHAJIN3 CYMM AJIKAJIOUZIOB HEKOTOPHIX BUZIOB MAHONIA
(CEM. BERBERIDACEAE), MFHTPOAYIIUPOBAHHBIX HA TEPUTOPUU I'PY3UU
'Téumucckuit 'ocymapcrBennsrit Meguunckuii YHuBepcuret; 2 Tounmncckuii ['ocymapcTBeHHBINH
Meguuunckuit Yuusepcuret, Uucruryt Papmakoxumuu um. M. Kyrarenaznse

NIKA TODUA !, DAVID CHINCHARADZE !, NINA VACHNADZE?
COMPARATIVE ANALYSIS OF THE SUMS OF ALKALOIDS OF SOME SPECIES OF MEHONIA
(FAMILY BERBERIDACEAE), INTRODUCED ON THE TERRITORY OF GEORGIA
ITbilisi State Medical University, 2 Tbilisi State Medical University, I. Kutateladze Institute of
Pharmacochemistry
doi: https://doi.org/10.52340/jecm.2022.03.08

SUMMARY

Approaching on comparative phytochemical screening tests of six species of Genus Mahonia
Nuttall (Family Berberidaceae), which are introduced on the territory of Georgia, by productivity of
biologically active alkaloids our attention deserves: Mahonia aquifolium (Pursh) Nutt., Mahonia bealei
(Fort.) Carr; Mahonia japonica (Thunb.) DC.; Mahonia wagneri Join.

After studying samples with alkaloids on thin layer chromatography compared with standard
solutions, there were identified isoquinoline alkaloids such as: berberine, jatrorrhizine, palmatine,
magnoflorine, berbamine and colchicine.

The total substance obtained from the vegetative organs of Mahonia aquifolium (Oregon grape)
were evaluated for in vitro cytotoxicity against cells of lung carcinoma lines (A-549), colon
adenocarcinoma (DLD-1) and normal human fibroblasts (WS-1). As a result, the investigated fractions
showed pronounced activity against all cell lines.

Keywords: Mahonia Nutt., isoginolin alkaloids, cytotoxic activity.
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JluTeparypHsle JaHHbIE ITO HU3y4YeHUIO GIopsl I pysun BKIIOYAIOT B cebsa cBefeHM 0 6osee 4150
BUJAX XapaKTePHBIX M1 TOPHOMH, CTEIHOH, JIECHOH, CyOaJIbIIMICKOH, CyOTpOIMYeCKOM, aJIbINICKON
pacrurensHocreit [1,2,3].

Msuoroo6pasue OHOSKOJIOTUYECKHMX X IIOYBEHHO-KJIMMATUYeCKUX yciaoBuili Ipysum maer
BO3MOXXHOCTH K OCYIIECTBIEHUIO UHTPOLYKIIMH MHOTUX I[eHHBIX NHO3EMHBIX JIeKAPCTBEHHBIX PACTEHUI.
OzHuUM U3 TakuX BUIOB ABJsgeTcs pox Mahonia, mpunamiexamuii k cemeiicTBy Berberidaceae, xotopoe
BKJIIOYAeT ZeBATh pojoB u 590 B1AOB, mpou3pacTaioumux B ceBepHoM monyiapuu u IOxHo# AMepuxe [4].

Pox Mahonia Nuttall, koTopsiii sBIfeTcs BTOpHIM IIO BeIMYHWHE pofoM ceM. Berberidaceae,
HacuutbiBaeT okosio 60 BumoB, 35 u3 KoTopsix pacmpocrpaHens: B Kurae [6]. Pacrenus atoro poza nHa
IIPOTSDKEHUH J[OJITOTO BPEMEHM WIMPOKO MCIIOAB3YIOTCA B TPAJUIMOHHOM MeAUIMHE [ JIe4eHUs
TyOepKyJie3a, IapOJOHTHTA, JU3€HTEPUH, XKeITyXH, (PapUHTOTaPUHTUTA, 9K3eMbl, paH u T.[. IllecTs BumOB
storo poza: Mahonia aquifolium (Pursh) Nutt.; Mahonia bealei (Fort.) Carr; Mahonia fortune (Lindl.
Fedde); Mahonia japonica (Thunb.) DC.; Mahonia lomariifolia Takeda; Mahonia wagneri Join.
MHTPOLYLHUPOBaHHEI Ha Tepputopuu ' pysuu (T6unucckuit u barymckuit Boranuueckue cagsi) [7, 8].

Kax u3BecTHO, B COBpeMeHHOH MeZHIHE 0CO00e MEeCTO 3aHHMAIOT OMOJIOTUYEeCKH aKTHBHbIE
COefVHEHUs IPUPOSHOTO NPOUCXOXJeHUsA. Ha OCHOBaHUU CBefeHWU JIUTEPaTypbl U Pe3yIbTAaTOB
IIpeIBapUTEIBHO IIPOBEIEHHBIX IIOUCKOBBIX PA0OT, OBLIO YCTAHOBIEHO, YTO OCHOBHBIMY COCTABIIAIONIIIMHU
BO BCEX BET€TATHUBHBIX OPTaHax BbIIIe IIPUBEIEHHbBIX PACTEHUH ABIAIOTCS M30XUHOIHUHOBBIE AIKAIOUTIB,
KOTOpble B OTBeTe 3a OOJIBIIMHCTBO BHUOB (PpapMaKOJOTHYECKUX AKTUBHOCTEM, KOTOpPbIe IIPOSBIAIOT
pacrenus Buza Marouuu [9,10]. B cBoio ouepenp, coBpemeHHbIEe (PapMaKOIOTHIECKIE KCCIENOBAHUS
IIONTBEPAUIM, UTO BBIZENEHHbIe OHOJOTMYECKH aKTHUBHBIE OCHOBAaHUS U HX IPOMU3BOJHBIE, BBHIIIE
YKa3aHHOTO POZA, IPOSABJAIOT IHUPOKUM CIeKTp (HapMaKOJIOTHYeCKHX aKTHBHOCTEH: aHTUIICOPHA3HYIO,
IUTOCTATUYECKYIO, aHTU(PYHTUIIUIHYIO, TelIaTOIPOTEKTOPHYIO IPOTUBOMUKPOOHYIO, aHTUMYTareHHYIO,
IIPOTUBOBOCIIAIIUTENBHYIO ¥ MHOTHe zAp. [11-17].

Ilesnpio HAIIUX KMCCIENOBAaHUIN SBUJICA CKPUHUHT BBIIIE IIepeYMCIeHHBIX BUAOB poja Mahonia,
MHTPOAYLMPOBAHHbIX Ha Teppuropuu ['pysum, ¢ yCTAaHOBIEHHEM UX [JOCTOBEPHOCTH Ha
QJIKaJIOUIOHOCTHOCTh, @ TaK)Ke CPAaBHUTENBHBIM AaHAIM3 BBIJENIE€HHBIX OHOJOTUYECKH aKTHBHBIX
CYyMMapHBIX CyOCTaHLMI A BbIABIEHHS Hauboslee IEPCIEKTUBHOTO OOBEKTa C €ro IOC/IeAYIOLINM
yriay6IeHHBIM (UTOXMMUYECKUM H3ydeHUEM U OIIEHKOH ero OMOJIOrMYecKod M (apMaKOJIOTHYeCKOH
AKTHBHOCTE.

O6BexTel 1 MeTogbl. OObEeKTaMUU HCCIENOBAHUN ObUIM BereTaTHBHBIE OPTaHbl IIECTH BH/IOB
Mahonia, co6panusie Ha no6Gepexxbe Yeproro Mops B Botanudeckom cazy r. Barymu (Mahonia fortune
(Lindl. Fedde); Mahonia japonica (Thunb.) DC.; Mahonia lomariifolia Takeda; Mahonia wagneri Join.) u
Ha TEPPUTOPUM OSKCIIEPUMEHTAIBHOTO OIBITHOTO IO WHCTUTYTa (apMakoxumuu uMm. Koseia
Kyraremnagze (Mahonia aquifolium (Pursh) Nutt.). C6op pacrenunii ocymecTBiasncs B ¢ase Hadasua
BeTeTaluy, IIJIOAOHOIeH s (Hai3eMHbIe U I03eMHbIe OPTaHbl), MACCOBOTO I[BeT€HNUs (I[BETHI), a TAK)KE B
dase 3penbix ceMsH (ceMeHa). DKCIIepUMeHTAIbHbII MaTepual 6511 cobpan B 2020 rogy.

J11 mpoBeseHHA KaueCTBEHHOIO aHAJIM3a HA COZepKaHWe aJKaJIOHZOB 15T BO3AYIIHO-CyXHX
BeTeTaTUBHbIX OPTaHOB PACTEHU SKCTPAaTMPOBAIU STHIOBBIM CIIMPTOM IIPH HaTpeBaHUU BOJAHOM 6aHU U
HaCcTauBalIu B TedeHHue 24 4acoB. 3aTeM GUIBTPOBAIH, YIIAPUBAIU 10, BakyyMoM, pacTBopsiu B 2N HCI
Y IPOBOJUIN PeaKIUU OCAKIEHUI aIKaaouzoB peaktuBamu: [lparemmopda, Banbcepa, 3oHeHuITeNHa,
Matiepa, a Taxke KpeMHeBOJIb(PaMOBOH M IMKPUHOBOII KHCJIOTaMHU, B pe3yJbTaTe Uero, BCe BUIBI
MaroHuuu GBITH OTHECEHHI K JOCTOBEPHO aTKAIOUJOHOCHBIM PAaCTEHHUAM.

C menpl0 TOMydYeHUST CYMMBI aJTKJIOUJOB [JIsI IPOBeJeHHSI (PUTOXMMUYIECKOTO CKPUHUHTA
Ha/I3eMHBIX U TIOI3€MHBIX OPTAHOB BO3/YIIHO-CYXUX U3MeIbYeHHbBIX BeT€TATUBHBIX YaCTel PaCTeHUI, UX
IIpeIBAaPUTEIHHO IIOBEPTalIX TPEXKPATHOH (HOP SKCTPAKIIUY STHIAIIETATOM U TeKCAaHOM COOTBETCTBEHHO,
IIOCJIe YeTo U3 BRICYLIEHHOTO CHIPhS, IIPH IpeiBapuTeabHoM nopuenavnBanun 12% NH+«OH, axxanongs
KcYepIbIBalolee U3BIeKanrn xtopopopmom. O6besuHEeHHBIE SKCTPAKThI IIPOMBIBATH AVCTHIIIPOBAHHOM
BOJOM, 00e3BOXMBAIM M Crymamu g0 1/5 mepBoHawambHOro oObeMa. CyMMapHBIH OCTaTOK OT
sKcTpakTuBHBIX BemecTs ounmanu 10% HaSOs. Ceprokucisie ussredenns nogmenaynsanu 25% NH«OH
no PH 8-9, omHoBpeMeHHO mepeBOAsA aTKaJIOUABl B BHAE OCHOBAHWUU B OPTAHMYECKUN PACTBOPUTEID.
OKCTPaKThI IIPOMBIBAIH JUCTU/UIMPOBAHHOM BOZO#, 00€3BOXKHUBAJIH, CTYLIATH HA BAKyyM - POTAl[MOHHOM
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anmapare 7o 1/5 mepBoHavasbHOrO 06beMa M BBICYIIMBAIH IO CyXOTO OCTaTKa B BaKyyM CyUIMIBHOM
mkady.

KavecTBeHHBIII aHaIM3 CYMMBlI QIKJIOHZAOB IIPOBOAMJIM  METOJOM  TOHKOCJIOHHOTO

xpomarorpadupoBanus Ha mracTuHkax Silicagelss, Merck B cucreme  xmopodopm - meramon -10%
NH4OH (15:4:1); merextopom ciayxun peaktus JlpareHmopda; CBUAETeIIMHU CIYXWIH CTaHIApTHBIE
00pasiipl anKamouzoB: 6epbepuH, ATPOPPU3UH, IAJIBMATHUH, MarHO(QJIOpUH, THIPOCTUH, KOAXUIUH. B
CceMeHax BeYHO3eJeHBIX BUJOB MAaroHHU IIOMUMO aJTKaJIOMZOB, OblIa HAEHTHU(GUIVPOBaHA (PaKIUA
munugoB.  CoryacHO  KavyeCTBEHHOMY — aHAJIH3y, IIPOBEIEHHOMY  METOZOM  TOHKOCJIOHHOTO
xpomarorpaduposanus (mwracturku Silicagel LS 5/40; cucrema: meTposeitnsiit a¢up-Au3TUIOBBIH adup-
nefsHas ykcycHas kuciora (85:14:1); merexTopsr: mapsr #oma, 1,0 % cmuproBsiii pacTBOp BOIB(ppamMo
MmonubaenoBoit kucroTsl u 30,0% cepHas KHCIOTa ¢ TOCAEAYIOMIUM IIOZOTPEBOM IO IIOTyYeHHUs I[BeTHOMH
peaxuuy) B IPUCYTCTBUU JOCTOBEPHBIX CBUETeIeH, YCTAHOBUIM, YTO, B COCTaB TPYIIIBI HEHTPaIbHBIX

JIMIIUA0B BXOAAT YIJI€BOAOPOADIL, TPUITIMIEPUABL 1 )KUPHBIE KMCIOTHI.

PesynsTaThl 11 06CyXAeHuA. Pe3yIpTaThl OIEHKU COAEPKAHMUA CYMMbI aTKAIOUJOB B Pa3IMIHBIX

BereTaTHBHBIX OpraHaX B dHAJITM3UPYEMbIX BUAAX Marouuu IIpHUBEIE€HBI B TB6JII/IIJ;e 1.

Tabmumal. CopeprkaHue aaKaIOWOB B Pa3IMIHBIX BereTaTUBHBIX OpraHax pacreHu# poza Mahonia,

BCTpeYAIOMUXCs Ha TeppuTopuu I pysun

Ne | Bugsr Mahonia BereraTuBHBIE OpraHsl pacTeHHA Copepxanue Mecro
azsKanougoB B % | c6opa
1 Mahonia fortune Kopunu 0,5 bor. cax
(Lindl. Fedde) MHoroJIeTHHAE BEeTKA 0,3 r. batymu
Mosozpie BeTKu 0,11
JucTea 0,06
IIBeTOHOXKa 0,02
3eneHHbIe OYTOHBI 0,02
2 Mahonia japonica Kopunu 0,98 bor. cax
(Thunb.) DC. MHoroJIeTHHAE BEeTKA 0,99 r. batymu
Mosozpie BeTKu 0,2
JucTea 0,091
BeTs! 0,38
[IBeTOHOXKa 0,3
ILnozsr 0,21
CemeHa 0,15
3 Mahonia lomariifolia | Mosozbie BeTku 0,14 Bor. cax
Takeda Jluctes 0,073 r. Barymu
IIBeTs 0,12
IIBeToHOXXKa (MHOTOIIBETKOBBIE KHUCTH) 0,20
4 Mahonia wagneri M=oroseTHIEe BeTKH 0,67 bor. cax
Join. Moozsie BeTKH 0,2 r. Batymm
JucTea 0,064
IIBeTsr 0,72
IIBeTOHOXKa 1,72
5 Mahonia bealei Monoasie BeTKH 0,074 Bor. cag,
(Fort.) Carr Jluctes 0,07 r. Barymu
3eneHHbIe OYTOHBI 0,078
[IBeTOHOXKa 0,063
6 Mahonia aquifolium | Kopunu 0,6 bor. cax
(Pursh) Nutt. MHoroseTHe BETKH 0,21 r. Towmucu
Mosozpie BeTKu 0,02
JucTea 0,02
BeTs! 0,3
IIBeTOHOXKU 0,17
TLIOBI 0,3
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CorylacHO IpUBeJeHHBIM JAaHHBIM II0 NPOAYKTHBHOCTH, BHUMAaHUE 3aCIYXXUBAIOT CIeAYIOIIre
Buzbl poga Marounun: Mahonia aquifolium (Pursh) Nutt., Mahonia bealei (Fort.) Carr; Mahonia japonica
(Thunb.) DC.; Mahonia wagneri Join., “HTpoAyIIHpOBaHHbIe Ha TeppUTOpHUH ['pysun.

CpaBHUTeNbHBIN (GUTOXUMUYECKUH CKPUHUHT ITOKA3aJ, YTO IIOMUMO aJTKaJOULOB, OTMEYEHO
IIPUCYTCTBUE PPaKIUH HEHTPAIbHBIX JIUIIHOB.

Ha panHOM oTame wucCClIefOBaHWM, NPM M3yYeHWH CYMMBI QJIKAJIOMAOB B TOHKOM CJIO€ B
IPUCYTCTBUM HUCTHHHBIX CBUZeTesNel, ObBUIM WAeHTU(UIUPOBAHBI CJIeLyIONINe W30XUHOJIMHOBBIE
anKajaounpl: OepbepuH, ATPOPPU3UH, IIAJIBMATHH, MarHoQuIOopuH, Oep6aMuH, THAPOCTUH, a TaKxKe
KOJIXUIIMH.

CymMmapHbIe CyOCTaHIUI IOTYyYeHHBIX U3 BeTeTATUBHBIX OPraHOB (KOPHU, MHOTOJIETHHE BETKH,
MOJIOJbIe BETKH, JIHCTbfA, I[BETHI, LBETOHOXXKM) MaroHmm noamyOOTHCTHON OBUIM OIleHeHBI Ha
IUTOTOKCHMYHOCTH in Virto IPOTHB KJIETOK JWHWI KapIuHOMSBI jerkoro (A-549), ameHOKapuUHOMBI
toncroit kuumku (DLD-1) u HopManbHBIX denoBeueckux ¢ubpobracroB (WS-1), B pesynbrare
nccesyeMsre GpaKIUy MIPOABUIN BEIPAXKEHHYIO aKTUBHOCTD IIPOTUB BCeX JMHUH KJIETOK. BpIABIeHHasA
IIUTOTOKCHYHOCTH ObLIa BBIpa)KeHA KaK KOHIIEHTPAIWA AIKAJIOUIOB B MI/MJI, IPEIATCTBYIOIAsS POCTY
xrerok Ha 50% (IC50). Knerku nurmm A-549, DLD-1, WS-1 6summ mosnydeHs! u3 AMepHUKaHCKOH
kosuekiuu TUIoBsIX KyabTyp (ATCC). CkpuHUHT Ha BBLABIEHUe crielndudecKoil papMaKoIOrH4IecKoi
akTuBHOCTH TipoBesileH B Kamaze, r. Illuxytume B yHuBepcurere KBebGeka, B OT/elIeHHH
byHmaMeHTaIBHBIX HayK B 1aboparopur LASEVE.
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godEmdmobhgdel  (WS-1) 30dobom, Gob  Igrggo, godmzgemgnmds  g3éog3gdds  oBggbgl
603005003@0 od(gosmbo ya39emo '3363@0[) boBol dodoéron.

HUKA TOAYA !, JABH/] YUHYAPA/I3E !, HHHA BAYHA/I3E?
CPABHUTEJIbHBI AHAJIN3 CYMM AJIKAJIOUZIOB HEKOTOPHIX BUZIOB MAHONIA
(CEM. BERBERIDACEAE), MFHTPOAYIITUPOBAHHBIX HA TEPUTOPUU I'PY3UU
'Téumucckuit 'ocymapcrBennsrit Meguunckuii YHuBepcuret; 2 Tounmncckuii ['ocymapcTBeHHBIH
Meguuunckuit Yuusepcuret, Uucruryt Papmakoxumuu um. Y. Kyrarenaznse

PE3IOME

ITo cpaBHUTENBHBIM (PUTOXUMUIECKUM T€CTaM CKPUHUHTA IrecTy crenudukanuu poga Mahonia
Nuttaall (cemeitzsie Berberidaceae), koTopsle BBoAATCS Ha Tepputopuu ['pysuu, o IpOU3BOAUTETBHOCTH
61OIOTMYeCKH aKTUBHBIX QJIKAJIOWZOB HAIIero BHUMAHUA 3aciIyxuBaeT: MaxoHus Aquifolium (mypmr)
Kapp; Mahonia japonica (Thunb.) DC.; Maxonus Baruepu npucoennnsercs.

ITocte usy4eHus 06pasIOB C aIKATOUAAMH Ha TOHKOCIOMHON XpoMaTorpaduy 0 CPaBHEHHUIO CO
CTaHJAPTHBIMKU PpACTBOpPaMU, ObLIM BBIIBIEHBI AJKAJOWUAbI HM3OKMHOJIWHA, TaKue Kak: OepOepuH,
STPOPPU3UH, TATBMATHH, MarHo(Iop, 6epOaMUH U KOJIXHIIUH.

O61ee BewecTBO, IOJyYeHHOE M3 BereTaTUBHBIX OpraHoB Maxonus Axsudonuii (BuHOTpaf
OperoHa), 6bUTH OLIEHEHBI AJI IUTOTOKCUYHOCTH in Vitro IpOTHUB KJIETOK JTUHUM KapIuHOMa jTerkux (A-
549), amenoxapuuuoma tosicroit kumku (DLD-1) u Hopmanbubix pubpobiacroB yenoBeka (WS-1). B
pesyibTare UCCaefyeMble (PPaKIIIH TOKa3aIy BRIPAKEHHYIO aKTUBHOCTD IIPOTHB BCEX KIETOYHBIX TUHUI.
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INTRODUCTION

“Severe Acute Respiratory Coronavirus 2” (SARS-COV-2), is the causative agent of the COVID-
19 pandemic which started in December 2019. It was recognized as a pandemic, by WHO in March 2020,
triggering a global outcry and public health emergency [1]. Coronaviruses are enveloped RNA viruses that
are distributed broadly among humans, other mammals, and birds, and can cause respiratory, enteric,
hepatic, and neurologic diseases.

Since the first reported case of COVID-19, the number of cases and mortality has been increasing
exponentially. The estimated death toll so far is a whopping 4.16 million and still counting, and the total
cases so far is an estimated 194 million. This is a massive burden on the economy, causing an increase in
health care expenditure.

Since then, there have been several developments related to COVID-19. Many scientists and first-
line health workers have been on a continuous lookout for these developments. Many research papers on
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various topics concerning the COVID-19 pandemic ranging from symptoms, pathogenesis to vaccine
efficacy on new strains have been published.

The classical symptoms of COVID-19 are respiratory tract disorders such as sore throat, dry cough,
dyspnoea, damage to the lung parenchyma, and in extreme cases pneumonia and pulmonary embolisms
[2]. Non-respiratory symptoms include fever, headache, body pains, fatigue, loss of taste and smell,
diarrhoea, etc. However, recent studies have shown that there have been cutaneous manifestations, too.

Concerns about the development of cutaneous manifestations such as maculopapular rash,
vesicular lesions, urticaria-like lesions, and chilblain-like lesions are reported [2]. The first article to be
cited throwing light on cutaneous manifestations is Cutaneous Manifestations in COVID-19: a first
perspective [3].

Although this virus primarily attacks the respiratory tract, the role of ACE2 gene has been
discovered in the pathogenesis of the COVID-19 infection, and it is seen in several human tissues,
including gastrointestinal and skin tissue [4]. In a recent analysis of 31 Genotype-Tissue Expression human
tissue, Li et al have found that among human organs, small intestine, testis, kidneys, heart, thyroid, and
adipose tissue have the highest ACE2 expression levels, while blood, spleen, bone marrow, brain, blood
vessels, and muscles have the lowest ACE2 expression levels. To explore whether the skin was a probable
target for SARS-CoV-2 infection, the public domains (GEPIA2 and ARCHS4) are available to study ACE2
mRNA expression and ACE2- positive cell composition in skin tissues. ACE2 expression was considerably
elevated in keratinocytes compared to fibroblasts and melanocytes found in skin tissue [3, 5]. This could
be the possible explanation as to why coloured skin or Asian populations have not reported cutaneous
manifestations post - COVID-19 as much as Caucasians.

Our main goal is to study the cutaneous manifestations related to COVID-19 in South Asians
between the ages of 20-29, and to compare our findings with published data to understand the
development/pathogenesis of cutaneous manifestations and their variation in the above-mentioned
population. This will enable us to improve the diagnosis and initial treatment of COVID-19 infection in
patients who may present with cutaneous manifestations and may go undetected and create awareness of
possible COVID-19 vaccine-induced cutaneous manifestations.

MATERIALS AND METHODS

A combination of both theoretical and practical approaches was used in the making of this research
such as reviewing various articles from multiple resources, comparing the articles with the data obtained
from conducting a survey and analysing it. The literature used was from database sources such as: Wiley
Online Library, National Centre for Biotechnology Information (NCBI), PubMed and from articles
published in dermatology digests and journals such as Journal of the European Academy of Dermatology
and Venereology: JEADV. An online survey was conducted via Google forms and students were asked to
fill the personal details and contact for further questioning. This survey was used to collect the contact
information of potential participants. Then, participants were called, and once verbal consent was
obtained, they were interviewed personally where information on their COVID-19 infection was
collected.

Pictures of the cutaneous manifestations of COVID-19 were also shown to participants to help
them identify if they have experienced any. We see that the majority were medical students from Tbilisi
State Medical University because of the age group required for our criteria, and most were Indians since
we focused our study on South Asians. This gives us a total of 53 participants from TSMU, belonging to
the age group 20-29, out of which 51 had tested positive for COVID-19 recent to this study.

RESULTS

From a total of 51 participants who had tested positive for COVID-19, 25 (49%) had cutaneous
manifestations of COVID-19. 14 of these 25 participants were male, and 11 were female. The most
common cutaneous manifestation, experienced by 13 participants, is maculopapular rash. 2 participants
experienced chilblain-like lesions on the toes, 1 had generalized pruritus, 1 had petechiae on the feet, 1
had wurticaria on the arms, 1 had purpura on the arms, 1 had pityriasis alba, 1 had generalized
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vesiculopapular rash, and 1 had xerosis on the hands. These manifestations were observed during the

COVID-19 infection (Table 1).

Additionally, one female participant had tested positive for COVID-19 in August 2020, and since
February 2021, she has been experiencing dermographism. One female participant had pre-existing tinea
versicolor on her trunk and shoulders, and this worsened after her COVID-19 infection. Finally, another

female participant reported hyperpigmentation on her hands (Table 2).

3 participants, 2 females and 1 male have reported cutaneous reactions after receiving the COVID-
19 vaccine. One female participant reported maculopapular rash at the injection site after receiving the
first dose of the Sinopharm vaccine (BBIBP-CorV vaccine), and the second had a delayed hypersensitivity
reaction on the injected arm after the first dose of the Pfizer vaccine (BNT162b2) (Figure 1). The male

participant had noted urticaria on his arm after receiving the first dose of AstraZeneca.

Delayed hypersensitivity reactions (Fig. 1&2)

Fig. 1.

Vaccine Reactions

Fig. 2

Table 1
Reactions caused due to vaccine
s.no Name of the vaccine Side effects
1 Sinopharm Maculopapular rash
2 Pfizer Delayed hypersensitivity
reaction
3 AstraZeneca Erythematous papule

56




Table 2. Manifestations during COVID-19

JECM 2022/3

s.no Age Gender Manifestations Site
1 22 Male Maculopapular rash Forehead
2 21 Female Maculopapular rash Arms
3 21 Male Maculopapular rash Generalized
4 23 Male Maculopapular rash Generalized
5 22 Female Maculopapular rash Generalized
6 28 Male Maculopapular rash Generalized
7 20 Female Maculopapular rash Arms
8 20 Male Maculopapular rash Chest
9 20 Female Maculopapular rash Legs
10 24 Male Maculopapular rash Generalized
11 21 Female Maculopapular rash Hands
12 21 Male Maculopapular rash Trunk
13 23 Female Maculopapular rash generalized
14 20 Male Chilblain like lesions Toes
15 22 Female Pruritis Generalized
16 22 Female petechiae Feet
17 23 Male Urticaria Arms
18 20 Male purpura Arms
19 20 Male Pityriasis alba Face
20 24 Male Vesiculopapular rash Generalized
21 20 Male Chilblain like lesions Toes
22 21 Male Xerosis Hands
Table 3
Manifestations after COVID-19

s.no Age Gender Manifestations Site
1 23 Female Dermographism Generalized
2 22 Female Tinea versicolor (pre-existing before COVID- | Trunk and

19 that got worse after COVID-19) shoulders

DISCUSSION

The objective of this paper is to analyse the cutaneous manifestations of COVID-19 in South Asians
aged 20-29. According to the results, after detailed interviewing, most of the participants had mild to
moderate symptoms and all of them took erythromycin/azithromycin, Dolo 500, Ivermectin, and
multivitamins. Only after individually assessing their symptoms, the participants could give us a positive
response to have seen/experienced cutaneous manifestations.

In current available studies, COVID-19 has been associated with multiple cutaneous
manifestations [6]. Six main clinical patterns are reported: (i) urticarial rash, (ii) confluent
erythematous/maculopapular/morbilliform rash, (iii) papulovesicular exanthem, (iv) chilblain-like acral
pattern, (v) livedo reticularis/racemosa-like pattern, (vi) purpuric "vasculitic" pattern [7].

The most common cutaneous manifestation among our 51 participants is maculopapular rash 27%
(n=14). The majority of these rashes were generalized. In a study conducted in a COVID hospital in
Guntur, Andhra Pradesh, India, urticaria, and pruritus were reported as the most prominent cutaneous
manifestation [8]. Moreover, in this study, the abdomen was the most common site of the rash. These
differences may be attributed to the fact that the study was conducted in hospitalized patients, whereas
our study involved participants in the outpatient setting, and also due to the possibility that the strain in
both these countries at the time of research was different.
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Studies from one case series suggest that maculopapular rashes are associated with greater severity
of COVID-19 infections that show higher viral exanthem.

No participants in this study had any pre-existing dermatological conditions except one female
participant who reported tinea versicolor with distribution over the trunk and shoulders. She reported
aggravation of the tinea versicolor after her COVID-19 infection.

A participant who tested positive for COVID-19 in August 2020 had reported the onset of
urticarial dermographism in February 2021. Dermographism can be described as a wheal and flare reaction
noted after pressure is applied to the skin by stroking or scratching, and usually arises within minutes,
lasting up to an hour, in her case a more chronic urticarial form [9]. During her COVID-19 infection, she
had experienced fever, body ache, loss of smell, and a generalized maculopapular rash. Her urticarial
dermographism is ongoing.

One case of hyperpigmentation was reported by a female participant. Her COVID-19 infection
was symptomatic with a cough and high fever. Hyperpigmentation was noted on her hands and resolved
after one month.

The possible reason behind our above findings’ similarity to the European data could be the
similarity in COVID-19 strain found here at the time of this study and geography.

As populations worldwide are being vaccinated against COVID-19, it is vital to identify and report
any side effects. Through our research, we have identified 3 participants who have experienced cutaneous
reactions upon vaccination. 72 hours after receiving the first dose of the Sinopharm vaccine (BBIBP-
CorV), a female participant developed a maculopapular rash at the injection site. Local injection site
reactions are reportedly higher in the younger population compared to participants aged 60 years and
older [10].

The second female participant had a delayed hypersensitivity reaction at the injection site on her
left arm, after receiving the first dose of Pfizer (Figure 1). These delayed large local reactions have been
reported in patients vaccinated with the mRNA vaccines Pfizer and Moderna, with a median onset of 8
days after the first dose and have been termed in mass media as “COVID arm” or “red arms” [10,11,12,14].
It is a swollen, indurated, erythematous, itchy, or painful rash that may mimic, and may be incorrectly
diagnosed as cellulitis [13]. They can be managed with antihistamines if itchy, analgesics, topical steroids,
and cold compresses [12]. However, most are mild and self-limited, resolving spontaneously, and should
not deter vaccination [10,14].

The third participant was a male who experienced an urticarial eruption on his arm 9 hours after
receiving the first dose of AstraZeneca. He also reported fever and body pain lasting 3 days.

LIMITATIONS

The pitfalls of the study included the sample size, which consisted of a relatively small group of
51 individuals.

Since the study was conducted as a retrospective study, the data obtained was based on previously
recorded information, thus susceptible to memory or registry bias when retrieving data.

CONCLUSION

At the end of this research, after extensive reviewing, we saw that the number of COVID-19
patients who developed cutaneous manifestations was considerably small but significant enough to add
cutaneous manifestation as a symptom seen in South Asians battling COVID-19. We learned that coloured
populations are less likely to present with cutaneous manifestations possibly because of the melanocyte
content in the skin, and its relation to ACE receptors. The most common cutaneous manifestation
observed is maculopapular rash, which could be due to high viral exanthem, or any drug-related
interaction seen during treatment. In addition, there were three cases of vaccine-induced cutaneous
manifestations in our study, which threw light on possible but rare side effects of the COVID vaccines.
Identifying these skin manifestations can be a quick way to diagnose some COVID-19 patients. As a result,
the importance of this issue is to help stop the spread of COVID-19 and protect other people as well as
prospects where research could be conducted in regard to the causes of the cutaneous manifestations,
which would help in improving the treatment and hence the outcomes.
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HATI'A XAPHKA KOPPAITIATH ', MAHO/[HA XAHCHHH ITEPEPA !, HUXAT KYCAP AXME//,
BUMAJI TOMAC ', ACMHH TAPEK SJIBIIIEPH® !, HPHC KJIEMEHT /I2KO3F®,
HATAJIBA KHJIAJZI3E? OCMAH CABABH!

KOXXHBIE ITPOABJIEHUA, CBSISAHHBIE C COVID-19, Y MOJIOJIBIX JIIOJE U3 I0XKHOM A3UU
! MepumuHCcKuit pakyapreT TOMINCCKOTO TOCYZapCTBEHHOTO MeIUIITHCKOTO YHIHBEPCUTETA,

! memapTaMeHT JlepMaTO-BeHepOJIOTuY TOMINCCKOTO TOCYIaPCTBEHHOTO MEeJUIIMHCKOTO YHUBEPCHUTETA,
T6unucu, I'pysus

PE3IOME

He rtax maBHO O6bUTO OOHapyxeHo, uro COVID-19, 3ab6oneBanue, BbissiBaeMoe SARS-CoV-2,
KOTOpPOE€, KaK NU3BECTHO, BbI3BIBACT CUMIITOMBI CO CTOPOHBI BEPXHUX IbIXATEIBHBIX HyTeﬁ, BBI3BIBAET TAKXKe
KOJXKHBIe IIPOSIBJIEHUs y 3HAYUTENHHOIO KOJIMYEeCTBA ManueHToB. llepio uccieoBaHN OBLIO U3ydeHHe
ocobenHocTeit mepmaronorudeckux mpossiaeruit COVID-19 y monomsix miomeit u3 IOxwmo#t Asum.
ITpoBezmeH ompoc 53 y4acTHHKOB IO CIEeLMaIbHO pa3paboTaHHOI aHKeTe, CofepKaleil BOIPOCH! O MOJIe,
Bo3pacre, Hanmuuu 3aboneBaHus 1mo SARS-CoV-2 B aHamMHese u XapakTepe TedeHH:, IPUMEHEHUU
MeIUKAMEHTOB BO BpEMA HaGJIIO,ZI;eHI/IH 1 HAJIMYWU KOXXHBIX HPOHBJIEHI/Iﬁ y ,Z[aHHOf/'I Kareropuu OGOJIbHBIX.
Amnanus IIOJTY4I€HHBIX NAHHBIX OBLI IIpOBeAEeH AJIs BBISABIIEHUWS KOPPEIAINYN MEXAY dTUMH (baKTOpaMI/I n
3a6oreBaeMocTbi0 SARS-CoV-2 1 pasnuYHBIME KOXHBIMU IIPOSABIEHUAMU.
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Pesynbrarel mokasamu, 4TO HamboJee 4YACTBIM KOXXHBIM IIPOSBIEHHEM Cpefu Hammx 53
YYaCTHHUKOB SBJIAETCSA MaKyJomamyresHas csimb 27% (n = 14), a Takxe reHepaan30BaHHBIH 3y /I, TIETEXHH
Ha CTOIAX M Be3UKYJIOIAIyJe3Has CHIIb. DOJBIIMHCTBO 3TUX BBICHITAHWM OBLIM TeHepaIN30BAaHHBIMU.
MHTepecHO, 4TO MOJIOZAs y4acCTHHIA, Y KOTOpoil B aBrycre 2020 rozma GBLI ITOJIOXKUTEIBHBIN Pe3yJIbTaT
tecta Ha COVID-19, c despana 2021 roza cTpasaeT yCHIeHHBIM JepMOrpadrU3MOM.

JlaHHBIe HAIMX MCCIeIOBAaHUH CBUAETEIBCTBYIOT, YTO Y IAIIMEHTOB C I[BETHON KOXKeH KOXKHEIe
mnposasiaerus COVID-19 BcrpeuatoTcs pexxe, BO3MOXKHO, M3-32 COZEP>KAHUA MEJIAHOIIUTOB B KOXKe U ero
cBs3u ¢ pererrtopoM AIID, pasinyHsie KOXKHBIE TIPOABIEHUS MOTYT GBITh OGHAPYXKEHBI B OIIpeieIeHHOM
BO3pACTHOH TIpyIIle HApALy C PeCIUPATOPHBIMH IpoOIeMaMu, U [JOJDKHBI PAacCMAaTPUBATBCA Kak
crienuduyeckas CHUMIITOMATHKA.

NAGA HARIKA KORRAPATI!, MANODHIYA HANSINI PERERA ', NIKHAT KOUSAR AHMED/,
VIMAL THOMAS ', YASMINE TAREK ELSHERIF, IRIS CLEMENT JOSEPH',
NATALIA KILADZE?, OTHMAN SABAW'!

CUTANEOUS MANIFESTATIONS RELATED TO COVID-19
IN SOUTH ASIAN YOUNG ADULTS
! Faculty of Medicine, Thilisi State Medical University, Tbilisi, Georgia.

2 Department of Dermatology, Tbilisi State Medical University, Tbilisi, Georgia.

SUMMARY

COVID-19, a disease caused by SARS-CoV-2, which is mostly known to cause upper respiratory
tract symptoms is recently found to cause cutaneous manifestations in a considerable number of patients.

The purpose of the study was to study the features of dermatological manifestations of COVID-19
in young South Asian adults.

After the initial survey obtaining the contact details, personal interviews of 53 participants were
conducted personally asking them questions about gender, age, the presence of the disease on SARS-CoV-
2 in the anamnesis and nature of the course, the presence of nosocomial infection, the use of medications
during supervision and the presence of dermatological lesions. Analysis of obtained data was performed
to identify the correlation between these factors/incidences of SARS-CoV-2 and different skin
manifestation.

The results displayed that the most frequent cutaneous manifestation among our 53 participants
is maculopapular rash 27% (n=14). This is thought to develop because of high viral exanthem or due to
possible drug related interactions through treatment. Others had skin manifestation such as generalized
pruritus, petechiae on the feet and vesiculopapular rash. Majority of these rashes were generalized.
Interestingly, a young female participant who had tested positive for COVID-19 in August 2020 has been
experiencing dermographism since February 2021.

Our research data show that coloured populations are less likely to present with cutaneous
manifestations possibly because of the melanocyte content in the skin, and its relation to ACE receptor
and that cutaneous manifestations can be detected in a specific age group, along with the respiratory
problems that arise from infection with this strain and should be considered as a symptom.

Keywords: COVID-19, cutaneous, vaccine, South Asian, SARS-CoV-2
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GEORGE SHAVIANIDZE, MARINA SHAVIANIDZE, GEORGE LOMIDZE
THE ROLE OF HYDRO-KINESIOTHERAPY IN THE REHABILITATION OF
ARTICULAR PATHOLOGY
Tskaltubo Institute of Balneology and Physiotherapy;
“Park Hotel Tskaltubo - Balneological Resort”; Tskaltubo, Georgia
doi: https://doi.org/10.52340/jecm.2022.03.10

SUMMARY

The aim of the study was to determine influence and mechanism of action of rehabilitation
complexes and therapeutic exercises in the bath and in the gym for patients with osteoarthrosis gave the
best results on the second stage after the analgetic and relaxing effects had been received. Direct and late
results were more expressed using rehabilitation in spa conditions with two stage and longer period of
treatment. On the first stage use therapeutic exercises for patients with primary osteoarthrosis in not
advisable. A use of therapeutic exercise is recommended for patients with posttraumatic osteoarthrosis
and congenital dysplasia of femoral head.

Keywords: Tskaltubo, hydro-kinesiotherapy, osteoarthrosis.
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T'EOPIHH IIIABHAHHI3E, MAPHHA IIIABHAHH3E, TEOPIHH JIOMHZISE
POJIb TUAPOKMHE3OTEPAIINHM B PEABMJINTAITVN BOJIBHBIX OCTEOAPTPO30OM

WuctutyT Kypopronoruu u pusuorepanuu. Canaropuii ,,[Tapk Otens Lixanty60”, Lixanary6o. I'pysus.

PE3IOME

Kune3orepanus urpaer BaXHYIO POJIb B peabMIHTAlUK 3a00JIeBaHUN OIIIOPHO-ABUTATeIBHON
cuctemsl. [lox HaGmIOMEeHMEM HaXOAUINUCH 65 MAIEHTOB, C CYCTABHOM ITaTOJIOTHe, KOTOPBIM IIPOBOIVIIN
KypC peabMINTallMU LXAaATyOCKMMH MUHEPAJIBHBIMH BaHHAMM B COYETAHHM C THUIPOKHHe30TepalHeil.
[laHHBIe, TONTydYeHHBIe IO OKOHYAHHHU KypCa, YKasbIBAlOT, YTO BKJIIOYEHHE THAPOKUHE30TEPallly B
mponecc peabwinranuu B nepBble 3-10 mgHell, y HmanueHTOB C BBIPRKEHHBIM OOJIEBBIM CHHIPOMOM,
MBILIEYHBIM CIIa3MOM, HapyLIeHHeM IreMOJUHAMUKY, HaOJII01aIach TeHAEeHITUA K YXYJIIEeHUI0 COCTOSHUS
JIOKOMOTOPHOTO ~ aIlllapaTa, 4YTO IIO3BOJAET CAENaTh BBIBOZL O HEXeJIATeIbHOCTH BKIIOYEHUS
THAPOKUHE30TePallnK Ha IIepBOM dTare peabminranuu. Torga, Kak BKIIOYeHHe THAPOKUHE30Tepaluy Ha
BTOPOM D3Tale peabMINTAlluy, YJIydlIaeT KIMHUYECKYI0 CHMIITOMAaTHKy, Ja0OpaTOpHbIe IIOKa3aTeslH,
GYHKIMOHAJIBHOE COCTOSHME MBIII, ¥ TeMOJWHAMUKYy HIDKHHX KOHEYHOCTeH Y IIAIMEeHTOB C
0CTE0apTPO30M.
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MEDFEA JGHARKAVA I, NINO ORJONIKIDZE !, NINO KARANADZE'?,
TINATIN CHIKOVANI?, IA PANTSULAIA *?
CORRELATION BETWEEN INFLAMATORY CYTOKINES AND ANTHROPOLOGICAL
PARAMETERS IN THE AGED POPULATION
I Thilisi State Medical University; 2 V1. Bakhutahvili Institute of Medical Biotechnology, TSMU
doi: https://doi.org/10.52340/jecm.2022.03.11

SUMMARY

Cytokines play an important role in regulating the immune response in the elderly population,
and various studies indicate an inability to control systemic inflammation in the elderly, which may be a
sign of ‘unsuccessful aging’. Thus, the evaluation of inflammatory cytokine profile in a healthy elderly
population is a prerequisite for assessing the risk of developing the disease. The aim of the present study
was to evaluate the level of cytokines - IL-6 and IL-18 in the healthy elderly population and to reveal their
correlation with anthropological parameters. The results of our study shown that IL-18 levels were
statistically significantly correlated with height in men and systolic blood pressure in women. IL-18 levels
in the general population are reliably and strongly associated with IL-6 (r = 0.475; p = 0.001). Thus, based
on our findings, evaluation of IL-6 and IL-18 concentrations can be used as biomarkers of “inflamaging”.

Keywords: cytokines, inflammatory, anthropology, correlation.
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MEJEA JIXKTAPKABA ', HUHO OP/[)KOHHUKH/I3E |, HUHO KAPAHA/I3E ",
THHATHH YUKOBAHHU ', UA ITAHI]YJIAA 2
KOPPEJIAILINA MEX Y BOCITAJIUTEJIBHBIMY ITUTOKNHAMM U AHTPOITOJIOTUYECKUMU
ITAPAMETPAMM B ITOXKNJIOM HACEJIEHUA
! Téunmucckuii rocyJapCTBeHHBIN MeIUIMHCKUN YHIUBEPCUTET;
2 MHCTUTYT MeZUIIMHCKOM O6noTexHonornu uM. Bir. Baxyraxsuru, TTMY

PE3IOME

LIuTOKMHBI WUTPAlOT BAKHYIO POJb B PETYJAIMM MMMYHHOTO OTBETa y IIOXKMJIBIX JIOZEH, H
Ppas3IMYHbIe NCCIeOBAaHUSA YKAa3bIBAIOT HA HECIIOCOOHOCTh KOHTPOJIMPOBATh CUCTEMHOE BOCIIAIEHHE B TOH
e IONYJIALMM, YTO MOXeT OBITh IPU3HAKOM «HEYJAaYHOTO CTapeHWsd». TaKuM oOpa3oM, OIeHKa
BOCIIQJINTEIFHOTO IUTOKWHOBOTO ITPOGUIIA Y 3J0POBBIX JIUI] IIOKHUJIOTO BO3PACTa ABJIAETCI HEOOXOAUMbIM
yCJIOBHEM JJIS OLLeHKU PHCKA Pa3BUTUA 3200/ IeBaHUA.

Llenpl0 HACTOSALIETO HCCIENOBAHUA SBUJIACH OIlEHKA YpOBHA IuTOKHMHOB - IL -6 m IL-18 y
3JOPOBOTO IIOXKHMJIOTO HaceJleHWs ¥ BHIABJIEHMWE WX CBA3M C aHTPOIIOJIOTHYECKHMH ITOKa3aTelaMHU.
Pesynbrarel Hamero wucciemoBaHuA TOKasaau, d4To YypoBHuM IL-18 cratmcrmyecku 3HAYHMO
KOPPeJHPOBAIX C POCTOM y MY>KIHUH U CHUCTOJIMYECKHM apTepHUATbHBIM AaBIeHUeM Y KeHIINH. Y POBHU
IL-18 B 06uIeii mOMyIALMY HASEXHO U CUIBHO cBsa3aHsl ¢ IL-6 (r = 0,475; p = 0,001). Takum o6pasom, Ha
OCHOBaHWY HAIIWX JAHHBIX OLleHKa KoHieHTpauwuii IL-6 u IL-18 moxeT 65ITH MCIIOIB30BaHA B KaUeCTBe
O61OMapKepoB ,,BOCIAIUTETHHOTO CTAPEHU .
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MEDFEA JGHARKAVA, TINATIN CHIKOVANI, NINO ORJONIKIDZE,
NINO KARANADZE, IA PANTSULAIA
AGE AND SEX RELATED CHANGES OF ADIPONECTIN AND GHRELIN
IN HEALTHY INDIVIDUALS
Thilisi State Medical University, Tbilisi, Georgia
doi: https://doi.org/10.52340/jecm.2022.03.12

SUMMARY

Obesity is a global health problem and considered an emerging epidemic of the 21st century.
Adipose tissue is an active paracrine gland and secretes many hormone-like substances, including leptin,
adiponectin, and resistin, which significantly affect energy balance and metabolism. The aim of our study
was to identify possible age-related changes of adiponectin and ghrelin and the risk factors affecting them
in a healthy apparently population. The study examined 150 healthy individuals (ages 18-90). Plasma
concentrations of adiponectin and ghrelin were determined in each individual using ELISA kits. Based on
the study outcomes, adiponectin and ghrelin circulatory levels are associated inversely with weight only
in men. Furthermore, age-related changes are also seen in men, whereas in women no statistically reliable
connections were detected. Thus, based on the results of the study, it is possible to standardize adiponectin
and ghrelin concentrations by gender for each age group.

Keywords: Adiponectin, Ghrelin, age, sex, healthy individuals.
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MEJTEA /I’DKITAPKABA, THHATHH YY1 KOBAHH, HHUHO OP/DKOHHUKH/3E,
HUHO KAPAHA/ZI3E, UA ITAHI[YJIAA
BO3PACTHBIE U ITOJIOBBIE UBMEHEHUWA AJUIIOHEKTUHA U I'PEJIMHA V 3JOPOBBIX )IIOI[Eﬁ
TOunncckuit rocyfapCTBeHHBIH MeIUIIMHCKUH YHUBEPCUTET

PE3IOME
OsxupeHUe ABIAETCA II00ATBHOMN ITPOOIEMOM 3/[paBOOXPAaHEHUS M CUUTAETCSA HOBOH sIueMueit
21 Bexa. JKumpoBaz TKaHB SABIgEeTCA AKTUBHOHM IIAPAaKPHUHHOHM JKele30i M CeKpeTHpyeT MHOTHe
TOPMOHOIIOIOOHbIE BeIeCTBA, B TOM YUCJIe JeITHH, aANTIOHEKTUH 1 Pe3UCTUH, CYIeCTBEHHO BIUAIOIINe
Ha OSHepreTWdyeckwil GamaHc um oOmeH BemecTB. llenplo Hamero wucciemoBaHUA OBUIO BBIABIEHHE
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BO3MOXXHBIX BOBPEICTHI)IX H3MeHeHUH dJWIIOHEKTHHA 1 I‘Pe.TII/IHa nu q)aKTOPOB PI/ICKEI, BIIMAIOIIYX HA HUX, y
37m0poBo# momynanuu. B uccienoBanuu npuHatu yyactue 150 3mopoBsix mozeit (B Bospacre ot 18 mo 90
ner). KoHueHTpanuu agumoHeKTHMHa ¥ TpeiuHAa B IUIA3Me ONpeAesUIM y KaX[Oro dYeloBeKa C
KCIOIB30BaHUeM HaGopoB uda.

CoryjacHO TOJy4YeHHBIM pe3yJbTaTaM, KOHIIEHTpAlluM AaJWUIIOHEKTMHA M TIpenHa OOpaTHO
IIPOIIOPIIMOHAIBHEI BECy TOJBKO y My>KUMH. KpoMe TOro, Bo3pacTHBIE HM3MEHEHHSI HAOIIONAIOTCA U Y
MY>XX4HH, TOT/Ia KaK Y XXeHIIUH CTaTUCTUYECKHU JOCTOBEPHBIX CBA3e BBIABIEHO He ObLI0. TakuM oOpa3oMm,
II0 pe3yJIbTaTaM MCCIeZ0BAaHUS MOXHO CTAHJAPTU3HPOBATh KOHIIEHTPAI[UHY aJUIIOHEKTHHA U TPeINHA 10
IIOJTY JJIA KaXXJ0M BO3pAaCTHOM IPYIIIIBL.
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Cancers of the oral cavity represent approximately three percent of all malignancies in men and
two percent of all malignancies in women and is a significant worldwide health problem [1]. Squamous
cell carcinoma, which arises from the oral mucosal lining, accounts for over 90 percent of these tumors.
Despite remarkable advances in treatment modalities, the 5-year survival rate has not significantly
improved over the past several decades and still hovers at about 50-60% [2].

A wide array of conditions has been implicated in the development of oral cancer, including
leukoplakia, erythroplakia, palatal lesion of reverse cigar smoking, oral lichen planus, oral submucous
fibrosis, discoid lupus erythematosus, and hereditary disorders such as dyskeratosis congenital and
epidermolysis bullosa [3].

Despite the general accessibility of the oral cavity during physical examination, many
malignancies are not diagnosed until late stages of disease. In order to prevent malignant transformation
of these precursor lesions, multiple screening and detection techniques have been developed to address
this problem. The early detection of cancer is of critical importance because survival rates markedly
improve when the oral lesion is identified at an early stage.

The etiology of precancerous lesions of oral mucosa is not well-known. Some risk factors such as
tobacco chewing, tobacco smoking, and alcohol play an important role in development of potentially
malignant oral conditions. While tobacco chewing is a major risk factor for oral leukoplakia, OSMF, and
erythroplakia, tobacco smoking may be a risk factor for oral leukoplakia. Alcohol drinking may increase
the risk by 1.5-fold for oral leukoplakia, by 2-fold for OSMF, and 3-fold for erythroplakia. [4,6]. Studies
have shown that moderate to heavy drinkers have a 3-9 times greater risk of developing cancer. In fact,
the heavy use of alcohol and tobacco combined may convey a risk greater than 100 times the general
population [7].

Early detection of premalignant lesions and oral cancer is very important. Therefore,
miscellaneous modalities such as oral cavity examination, supravital staining, oral cytology and optical
technologies including spectroscopy, fluorescence spectroscopy, elastic scattering (reflectance)
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spectroscopy, Raman spectroscopy, fluorescence imaging, optical coherence tomography, narrow-band
imaging, and multimodal optical imaging may be used [5].

The following criteria should be taken into consideration in terms of the importance of early
diagnosis: (1) symptomatic and/or non-symptomatic non-healing lesions of oral mucosa; (2) history of
smoking, chewing tobacco, alcohol consumption, oral HPV infection, drug use, long-term exposure to
sunlight; (3) advanced age; (4) the presence of immunodeficiency; (5) the presence of genetic disease; and
(6) poor oral hygiene.

ORAL LEUKOPLAKIA

The term Jleukoplakia was first used by Schwimmer in 1877 to describe a white lesion of the
tongue, which probably represented a syphilitic glossitis. The definition of leukoplakia has often been
confusing and controversial. In the evaluation of the patient, leukoplakia is a clinical diagnosis of
exclusion. If an oral white patch can be diagnosed as some other condition (e.g., candidiasis, lichen planus,
etc.), then the lesion should not be considered to be an example of leukoplakia. Sometimes a white patch
is initially believed to represent leukoplakia, but the biopsy reveals another specific diagnosis. [8,9,30].
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In studies reported in recent years, the prevalence of oral leukoplakia varies between 1.1% and
11.7%, with a mean value of 2.9%. Although leukoplakia can occur at any age, it often occurs in individuals
under the age of 40. Leukoplakia is seen six times more among smokers than among non-smokers [11].

Table 1. Histopathological Nature of Leukoplakia by Site (3,360 Biopsy Specimens) [10].

% Of Leukoplakias at | % Of Leukoplakias at
Site this site this site that showed
dysplasia or carcinoma

Lips 10.3 24.0
Maxillary mucosa and sulcus 10.7 14.8
Mandibular mucosa and sulcus 25.2 14.6
Palate 10.7 18.8
Buccal mucosa 21.9 16.5
Tongue 6.8 24.2
Floor of mouth 8.6 429
Retromolar 5.9 11.7
Total 100.0 19.9

Clinically, leukoplakia may be affecting any part of the oral and oropharyngeal cavity and can be
divided into two subtypes including homogeneous and non-homogeneous types. Homogenous lesions are
characterized by uniformly flat, thin, uniformly white in color and shows shallow cracks of the surface
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keratin. Non-homogenous lesions have been defined as a white and red lesion (known
as erythroleukoplakia) that may be either irregularly flat (speckled) or nodular. Verrucous leukoplakia is
yet another type of non-homogenous leukoplakia. Proliferative verrucous leukoplakia, which is a form of
verrucous leukoplakia, was first described by Hansen et al. in 1985 and characterized by multifocal
presentation. It has a strong potential for malignant transformation and is resistance to treatment [12].

Histopathologically, two distinct appearances may be seen as dysplastic or non-dysplastic
leukoplakia. Risk factors of malignant transformation are shown in Table 2.

Once a definitive diagnosis of leukoplakia has been made, the risk of malignant transformation
should be evaluated. The rate of all clinical subtypes of leukoplakia is estimated to be approximately 2%
to 3% per year. Table 2 lists the numerous identified risk factors for malignant transformation. Of these
factors, epithelial dysplasia and nonhomogeneous clinical subtype are the most important indicators for
malignant transformation. However, it should be recognized that not all dysplastic lesions progress to
malignancy. Some remain clinically unchanged and others may regress spontaneously or after elimination
of the causative agent, such as cessation of smoking. In addition, malignant transformation may also occur
in nondysplastic leukoplakia [28,29].

Table 2. Risk Factors for the Conversion of Oral Leukoplakia into Oral Squamous Cell Carcinoma

Presence of epithelial dysplasia

Nonhomogeneous clinical subtype

Main risk factors -
Large size

Location on the tongue and/or floor of the mouth

Female gender

Other risk factors Long duration of oral leukoplakia

Leukoplakia in nonsmokers

Oral leukoplakia should be distinguished from miscellaneous benign and/or potentially malignant
disorders that may be seen white or predominantly white diseases of the oral mucosa. The diseases should
be considered in the differential diagnosis including aspirin burn, chemical injury, oral
pseudomembranous and hyperplastic candidiasis, frictional lesions, oral hairy leukoplakia, leukoedema,
linea alba, lupus erythematosus, morsicatio buccarum, papilloma and allied lesions, mucous patches in
secondary syphilis, tobacco-induced lesions, smoker’s palate (nicotinic stomatitis), stuff-induced lesion,
white sponge nevus, oral lichen planus (OLP), and lichenoid reaction [13].

Oral leukoplakia should be confirmed by mucosal biopsy. But before biopsy, some staining
methods may be used as a diagnostic aid. Chen et al. used methylene blue in patients with suspicious oral
cavity lesions. They reported that the overall sensitivity of methylene blue uptake in cases with suspected
lesions was 90%, specificity 69%, and accuracy 79%. They also reported that the positive predictive value
was 74% and the negative predictive value 87% [14].

The most commonly preferred treatment options are surgical excision or COz laser therapy. In
widespread lesions, photodynamic therapy may be considered. Cryotherapy is another preferred
destructive method. Non-surgical treatment modalities might be considered in selected patients.
Carotenoids (B-carotene, lycopene), vitamins [L-ascorbic acid (vitamin C), a-tocoferol (vitamin E),
retinoic acid (vitamin A), and fenretinide], and bleomycin may be used in patients with oral leukoplakia
[12].

Surgical excision should be recommended in the presence of moderate and severe epithelial
dysplasia. Reported recurrence ratios after surgery treatment have been varied between 10% and 35%.
Kawczyk-Krupka et al. [15] compared to efficacy of cryotherapy and photodynamic treatment and
reported that complete responses were obtained in 72.9% and 89.2% of patients in groups treated by
photodynamic treatment and cryotherapy, respectively. Pietruska et al. reported significant reduction (on
average by 53.8%) of leukoplakia lesions sizes after photodynamic therapy. Among patients treated by
topical retinoic acid, while complete response ratio was reported between 10% and 27% of patients, partial
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response ratio was reported between 54% and 90% of patients. Recurrence of leukoplakia was reported as
approximately 50% after withdrawing the topical retinoic acid [16].

ORAL ERYTHROPLAKIA

The term erythroplasia was originally used by Queyrat to describe a red, precancerous lesion of
the penis [17]. The term erythroplakiais used for a clinically and histopathologically similar process that
occurs on the oral mucosa. Similar to the definition for leukoplakia, erythroplakia is a clinical term that
refers to a red patch that cannot be defined clinically or pathologically as any other condition. This
definition excludes inflammatory conditions that may result in a red clinical appearance. Oral
erythroplakia occurs most frequently in older men and appears as a red macule or plaque with a soft,
velvety texture. The floor of mouth, lateral tongue, retromolar pad, and soft palate are the most common
sites of involvement. Often the lesion is well demarcated, but some examples may gradually blend into
the surrounding mucosa. Some lesions may be intermixed with white areas (erythroleukoplakia).
Erythroplakia is often asymptomatic, although some patients may complain of a sore, burning sensation
[18]. Prevalence of erythroplakia varies between 0.02% and 0.83%. It mainly occurs in the middle aged
and the elderly. Male gender is most frequently affected. Mostly, a solitary lesion occurs over the surface
of any part of the oral cavity. But the most commonly affected areas were reported as the soft palate, the
floor of the mouth, and the buccal mucosa. Etiopathogenesis is not known exactly. Chewing tobacco and
alcohol use are the possible etiologic factors for the development erythroplakia [19,29].

-
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Clinically, typical lesion of oral erythroplakia is less than 1.5 cm in diameter, but it also be less
than 1 cm and larger than 4 cm. Histopathologically, moderate or severe dysplasia was usually seen in
lesion with erythroplakia. Malignant transformation rates are very high (vary from 14% to 50%), so it
needs to be treated expeditiously.

Oral erythroplakia should be diminished from any disease which clinically appears red color in
oral cavity. Oral candidiasis, oral histoplasmosis, oral tuberculosis, atrophic OLP, lupus erythematosus,
pemphigus, pemphigoids, amelanotic melanoma, hemangioma, telangiectasia, lingual varies, Kaposi’s
sarcoma, early squamous cell carcinoma, local irritation, mucositis, drug reaction, median rhomboid
glossitis, and oral purpura may be confused with oral erythroplakia. Owing to the high malignant
transformation rate, early effective treatment is mandatory. Surgery, either by cold knife or by laser, is
the recommended therapy. Surgical excision may be used in lesions with severe epithelial dysplasia or
carcinoma in situ [19].

ORAL LICHEN PLANUS
Lichen planus was first described by Erasmus Wilson in 1869. The disease is a chronic,
autoimmune, inflammatory disease which may affect skin, oral mucosa, genital mucosa, scalp, and nails.
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Prevalence of OLP varies from 0.5% to 3%. It mainly occurs among female gender and the age of onset is
usually between third and sixth decade [20].

Although it is believed that OLP is a T-cell mediated autoimmune disease, its cause is partially
understood in most cases. Several factors have been proposed for the etiology including genetic
background, dental materials (amalgam, metals, gold, and composite restorations), drugs (especially
antimalarials, cardiovascular agents, gold salts, non-steroidal anti-inflammatory drugs, hypoglycemics),
infectious agents (herpes simplex virus, Epstein-Barr virus, cytomegalovirus, herpes virus-6, hepatitis-C
virus, and human papilloma virus), autoimmunity, immunodeficiency, food allergies, stress, habits,
trauma, diabetes and hypertension, malignant neoplasms, and bowel disease [1,2].

Photos by Prof.A Katsitadze

Even though OLP may affect any part of the oral mucosa, most commonly affected areas are
dorsum of the tongue, buccal mucosa, and gingiva. Clinically, OLP may be seen as six types including
papular, reticular, plaque-like, atrophic, erosive, and bullous type. The most common type is the reticular
pattern which present as fine white striae known as “Wickham's striae’. Typically, lesions present
symmetrically and bilaterally, and usually asymptomatic. Atrophic pattern presents as a red lesion. Erosive
pattern is usually seen as irregular erosion or ulceration covered with a fibrinous plaque or
pseudomembrane. Both atrophic and erosive pattern are generally associated with a burning sensation and
pain that exacerbated by trauma and hot, spicy or acidic foods. Plaque type clinically resembles
leukoplakia because of its homogenous white nature. The dorsum of the tongue and buccal mucosa are
the most affected areas in the oral cavity of patients with plaque type OLP. Multifocal plaque type lesions
may be seen. This subtype is more common among tobacco smokers. The papular pattern, which is rarely
seen, is characterized by small, white, raised papules with fine white striation at the periphery of the
lesion. Bullous pattern is the least common type of OLP that characterized by bullae formation range from
a few millimeters to several centimeters in diameter [21, 31].

The first case of OLP-related oral carcinoma was reported by Francois Henri Hallopeau in 1910.
Malignant transformation ratio has been reported in 0% to 10% of patients, according to the sample’s
characteristics and study design, after mean follow-up of 1.5 to 10 years. Increased malignant
transformation risk occurs greater in erosive and atrophic forms and in cases of lesions of lateral border of
the tongue [20].

There has been considerable controversy as to whether oral lichen planus inherently harbors
malignant potential. It is currently believed that the risk of malignant transformation is low. Risk factors
that increase the likelihood of developing oral cancer are long-standing disease, erosive or atrophic types,
tobacco use, and possibly esophageal involvement. Additionally, oncogenic subtypes of HPV, including
type 16, are more common in oral lichen planus and may account, in part, for the malignancy risk. The
reported rates of SCC development have varied: 0.8% of oral lichen planus in the United States, 1.9% in
the United Kingdom, 0.6% in China, and 1% in the Swedish population. The majority of these cases are
in situ carcinoma or with a microinvasive pat- tern. The most common site for cancer is the tongue
followed by the buccal mucosa, gingiva, and, rarely, the lip [32,33,34].
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If there are Wickham’s striae typically, the diagnosis is easy and can be made clinically, especially
reticular pattern of OLP. But erosive or atrophic pattern need to be confirmed by biopsy in order to make
the correct diagnosis. Direct immunofluorescence may be useful to distinguish from some bullous diseases
such as pemphigus vulgaris, benign mucous membrane pemphigoid, and linear immunoglobulin A (IgA)
bullous dermatitis. IgA, IgG, IgM or C3 deposition throughout the basement membrane and irregular
fibrinogen deposition in the basement membrane are the diagnostic immunofluorescence findings in OLP
and positivity rate is 65.8% of the patients with OLP. Indirect immunofluorescence studies are not useful
in terms of diagnosis [22, 23, 27].

Patients with reticular and other asymptomatic OLP can be followed without treatment. But if
there are any symptoms and/or potential malignant risk, lesions should be treated.

ACTINIC CHEILITIS

Actinic cheilitis is a potentially malignant disease of the lip caused by exposure solar radiation. It
is commonly seen the surface area of the lower lip due to the anatomic proximity. In addition to solar
rays, tobacco use, lip irritation, poor oral hygiene, and ill-fitting dentures may play a role in the
development of actinic cheilitis. The disease predominantly occurs in men compared to the women. While
actinic cheilitis shows erythema and edema in the early stages of the disease, diffuse scaling, thickened
epithelium with small greyish-white plaques (known as leukoplakia), inflammatory areas (known
as erythroleukoplakia), and linear fissures may present in the late stages of the disease. Malignant
transformation rate has been estimated ranging from 1.4% to 36% at an interval of 1 to 30 years [24, 25].
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Diagnosis should be confirmed by biopsy to evaluate the degree of dysplasia. Histopathologically,
hyperplasia, acanthosis or atrophy of the epithelium, thickening of the keratin layer, and/or dysplasia,
which may range from mild to severe, may be shown. In addition to these epithelial changes, in connective
tissue, basophilic degeneration of collagen fibers, known as solar elastosis, is usually detected. In
treatment, 5-fluorouracil, scalpel vermilionectomy, chemical peel, electrosurgery, cryosurgery, CO: laser,
imiquimod, photodynamic treatment, diclofenac 0.3% gel can be preferred [26, 35].

With the development and success of screening programs for breast, cervical, and colon cancer,
the potential to reduce the morbidity and mortality of oral cancer through early detection modalities is of
critical importance. The approaches to the screening and detection of malignant and potentially malignant
conditions have the potential to drastically alter the course of oral cavity disease but have yet to effectively
reduce the overall morbidity and mortality of oral cancer. The major modalities designed to reduce this
burden include oral cavity examination, supravital staining, oral cytology, chemiluminescent technique,
and optical detection systems.

Because most individuals are seen more commonly by primary care physicians and general dentists
than by specialists, it is important for these clinicians to perform screening examinations to identify
potential premalignant oral lesions.
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Table 3 summarizes the recommended components of an oral cancer examination. When a
suspicious lesion is identified, a conventional biopsy using a scalpel or small biopsy forceps remains the
best and most accurate means of assessing it.

Table 3. Components of an Oral cancer and premalignant lesion Examination

1 | Extraoral examination Inspect head and neck.
Bimanually palpate lymph nodes and salivary glands

2 | Lips Inspect and palpate outer surfaces of lip and vermilion border.
Inspect and palpate inner labial mucosa.

3 | Buccal mucosa Inspect and palpate inner cheek lining.

4 | Gingiva/alveolar ridge Inspect maxillary/mandibular gingiva and alveolar ridges on both

the buccal and lingual aspects.

5 | Tongue Have patient protrude tongue and inspect the dorsal surface.

Have patient lift tongue and inspect the ventral surface

Grasping tongue with a piece of gauze and pulling it out to each
side, inspect the lateral borders of the tongue from its tip back to
the lingual tonsil region

Palpate tongue
6 | Floor of mouth Inspect and palpate floor of mouth
7 | Hard palate Inspect hard palate

8 | Soft palate and oropharynx | Gently depressing the patient's tongue with a mouth mirror or
tongue blade, inspect the soft palate and oropharynx

CONCLUSIONS. The ability to control oral cancer and premalignant condition will depend on
two cornerstones: prevention and early diagnosis. Continuing educational campaigns are needed on the
local, state, and national level in order to educate the public about the risk factors and early
signs/symptoms associated with these diseases. Individuals also need to be encouraged to seek regular
professional oral examinations by a dentist and/or dermatologist. Finally, health care workers must be
encouraged to perform oral examinations as part of their patient care regime, and to be knowledgeable
about early signs of oral premalignant lesions.
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[IOTEHITUAJIBHO 3JIOKAYECTBEHHBIE PACCTPOVICTBA ITOJIOCTU PTA —
KIIMHUYECKHWE OCOBEHHOCTH
'TémnrccKuil rocyJapCTBEHHBIN MeIUIIMHCKUAY YHIUBEPCUTET, 2 baTyMCcKuil yHUBEpCUTET UM.
[I.PycraBenu, 2 OO0 «MHCTUTYT 310pOBBA»

PE3IOME

Pax monoctu pra mpexcraBifeT 3HAUMTENbHYIO IpobieMy mo BceM Mupe. HecmoTpsa Ha
IOCTYIIHOCTh (PH3MIECKOTO OCMOTpa IIOJIOCTH pTa, MHOTHe 3JI0KadYeCTBeHHble COCTOSHUA He
OUATHOCTUPYIOTCS O MO3LHUX 3TamoB 3ab6oseBaHuA. [lupokuii crekTp 3a00jieBaHUA UTPAeT BAXKHYIO
POJb B pa3BUTHM PakKa B IIOJIOCTH PTa, B TOM YHCJIE JIEMKOILIAKKA, SPUTPOILIAKNL, OPaJIbHBIA KPaCHBII
JIAIIAH, TUCKOMZHAL BOTYaHKA M HACJIeICTBEeHHBIE PACCTPOICTBA, KaK Oy IIe3HBIN SIIHAEePMOJIH3.

YToO6B!I ITpefOTBPATUTH 3/I0KAYeCTBEHHYIO ITpeoOpasoBaHue STUX IOPaXXeHUH, ObLIO pa3paboTaHO
MHOXKECTBEHHbIe MeTO/bl CKpUHUHTA U OOHapyXeHus. PaHHee oOHapykeHMe paka MMeeT KPUTUIECKOoe
3Ha4eHHUe, IOCKOIbKY BEDKHBAE€MOCTh 3aMEeTHO YJIydIIaeTCs IIPU OIpefeIeHUH OPAJIBHOTO MOpaKeHUd Ha
paHHeH cTaguu.

NATO KORSANTIA !, ALEXANDER KATSITADZE !, NINO ADAMASHVILI,
NINO TSISKARISHVILI !, NATALIA KILADZE !, MANANA TEVZADZE !, NINO KORSANTIA',
LELA BERIDZE?, TEA KATSITADZE?
POTENTIALLY MALIGNANT DISORDERS OF THE ORAL CAVITY - CLINICAL FEATURES
ITbilisi State Medical University, 2Batumi Sh. Rustaveli University, 3Institute of Health Ltd.

SUMMARY

Cancers of the oral cavity represent a significant worldwide health problem. Despite the general
accessibility of the oral cavity during physical examination, many malignancies are not diagnosed until
late stages of disease. A wide array of conditions has been implicated in the development of oral cancer,
including leukoplakia, erythroplakia, palatal lesion of reverse cigar smoking, oral lichen planus, oral
submucous fibrosis, discoid lupus erythematosus, and hereditary disorders such as dyskeratosis congenital
and epidermolysis bullosa

In order to prevent malignant transformation of these precursor lesions, multiple screening and
detection techniques have been developed to address this problem. The early detection of cancer is of
critical importance because survival rates markedly improve when the oral lesion is identified at an early
stage.

Keywords: oral cavity, malignant, leukoplakia, erythroplakia, lichen planus
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AIIIOT ABATUMAH ', JIEB KAKTYPCKHH ?
KAPIMOTOKCUYHOCTD TUKJIOPOCOPAMUIA: COBPEMEHHOE ITOJIOXXEHHWE ITPOBJIEMBL
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ASHOT AVAGIMYAN', LEV KAKTURSKY?
CARDIOTOXICITY OF CYCLOPHOSPHAMIDE: CURRENT STATE OF THE PROBLEM
! Yerevan State Medical University after M. Heratsi, Yerevan, Republic of Armenia
2 A.P. Avtsyn Research Institute of Human Morphology, Moscow, Russian Federation
doi: https://doi.org/10.52340/jecm.2022.03.14

SUMMARY

Cyclophosphamide is an alkylating anticancer drug, oxazaphosphorine-substituted nitrogen
mustard, with pronounced cytotoxic and immunosuppressive potential. This drug is the basis of most
immunosuppressive mode widely used for organ transplantation and chemotherapeutical treatment of the
wide spectrum of malignant neoplasms of various localizations, particularly breast cancer, Hodgkin's
disease, non-Hodgkin's lymphoma, leukemia, and others. Moreover, based on the V.A. Nasonova Institute
of Rheumatology guidelines and the protocols of EULAR and ACR, cyclophosphamide is also used to treat
inflammatory arthritis (rheumatoid-, lupus-, sclerodermic-, sarcoid- etc.), as well as for vasculitis.
Moreover, cyclophosphamide-based pulse therapy is usually used in the cases of acute autoimmune
processes with high activity index. Such a broad spectrum of cyclophosphamide prescription has become
the explanation for the growing cases of cardiotoxicity consequence among cyclophosphamide-
administered patients. This review article aims to assess and analyze the available data on the
cyclophosphamide-driven disturbances of cardiovascular homeostasis.

Keywords: cyclophosphamide, cardiotoxicity, immunosuppression

ITuxmodochamun  mpexacTaBageT  cOOOH — QJIKWIMPYIONUH  IPOTHBOPAKOBBIM  areHT,
oxcazadochopuH3aMeleHHbIH a30TUCTHIH HIPHUT, O0JaJAIomNil BRIPRXEHHOH IMTOTOKCHYECKOH u
VMMYHOZEIIPECCUBHON  aKTUBHOCTBIO. JIaHHBIN IIpemapaT ABIgeTCA OCHOBOM  OOJIBIIMHCTBA
MMMYHOZEIIPECCUBHBIX CXeM IIPHUMEHSIeMbBIX [JII TPAaHCIUIAHTAIIUM OPTaHOB U IIPOTHUBOOIIYXOJIEBBIM
areHTOM, IIMPOKO UCIIOJIb3yeMbIM B XUMUOTEPAIINH IIPH 37I0KaYeCTBEHHBIX HOBOOOPA30BaHUN PasIMYHBIX
JIOKAJIU3aIUi, B YaCTHOCTU paK MOJIOYHOH >Keje3bl, 00e3Hn XOMKKHHA, HEXOKKUHCKON JTUMGOMEL,
netikemuu, auMdoMsl bepkurra, m gpyrux. bBoiee Toro omwmpasfce Ha pykoBoxcTBa HWHcTHTyTa
pesmatonornu uM. B.A. HacomoBoit u Epomeiickoif antupeBmatmdeckoro ambsHca (EULAR),
nukrodochaMus, BKIOYEH B IIPOTOKONBI JIEYEHUS BOCHAJIUTETBHBIX APTPUTOB (peBMATOMIHBIMH,
BOJYAHOYHBIA M CKIEPOJePMHUYECKMII), a TakKe BaCKyJUTOB. bosee Toro, cymecTByeT mysbC-Tepamust
nukrodochaMuAOM, KOTOpas IPUMEHAeTCS KaK IIPaBHJIO IPU OCTPHIX ayTOMMMYHHBIX IIpoIleccax C
BBICOKUM WHZEKCOM akTuBHOCTUA. CTOAb BBICOKMI [AMANA30H HasHAYeHWsA Iukaodochamuma craa
IPUYMHOM BCe dYallle BCTpPeYaeMOil KapAMOTOKCUYHOCTH, ACCOLMHMPOBAHHON C IPHEMOM IIOC/IeIHETO.
Llesnpio HacTOAILIEH CTATBU ABJIAETCA IPOBeJEHUEe aHATH3d MMEIONUINXCSA JAaHHBIX KacaTeJIbHO IaTOreHe3a
Pa3BUTHUA IOPAKEHUH Cep/lia U COCYIOB, CBA3aHHBIX C IPHEMOM IUKIopochaMuza.

Merabormsm nrxrogocgamrza. lluxnodochamu npakTUIecKu MOIHOCTHIO abcopOupyeTcs us
JKKT. Habmomarorcss 6M05KBUBaIEHTHBIE YPOBHH IHKI0(ochamua B KPOBU IIOCIIE B/B U IIEPOPATIBHOTO
npuMeHeHu. llukimodocdamus ABIg€TCA IPOIEKAPCTBOM, aKTHBHpPyeMoe uToxpomamu (P450) B meuennu
[1]. CmepBa mponcXOAUT BBeIeHNE TUIPOKCUIBHON IPYIIIBI B OKca3adocdaHOBOe KOIBLO C 0Opa3oBaHUEM
4-ruppoxcunukiodochamMusa, KOTOPHIH  HAXOOWUTCA B  PaBHOBECHMM CO CBOUM  H30MEpOM
ansmodochamuzom. 3ateMm anbrodochamuz mpeBpamaeTcs B fBa coequHeHud, hochopaMus UIPUTA U
akposenH. Pocopamuy unpura o6pasyeT peaKImOHHOCIIOCOOHBII IUKINIECKUH KaTUOH a3UPUIMHI,
KOTOpBIHi MOxeT pearupoBatb ¢ N (7) ryammna u c upuruguaom JIHK. biaromaps By
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PEeaKIIMOHHOCIIOCOOHBIM (PparMeHTaM B MOJIEKyJe MOTYT OOpasOBBIBAThCA BHYTPUIIEIIOYEYHBIE U
MeXI[eIToYeyHble CIIMBKY. JTO IPUBOIUT K MHruOupoBanuio pemwtukanuu JHK u anonrosa, mpu atom
aKTUBHBIE METAa0OJMTHI TaKXKe 00/1aJal0T aKTUBHOCTHIO, HE 3aBUCAIIEM OT KJIETOYHOIO IIMKJA. BBLIO
IIOCTYJIMPOBAHO, YTO CHeNu(UIeCKUH MeXaHU3M AeHCTBUA COeTUHEHUS, UCIOIb3YyeMOTrO IS JIeYeHUT
ayTOMMMYHHBIX 3a00JIeBaHUM, BKIIOYAeT allOIITO3, IIOJABJIeHHe B-KIeToK, IpuBOAfAlIee K CHIDKEHUIO
IIPOAYKIIUY UMMYHOTI00yIrHa G ¥ CHIDKEHUIO IPOAYKIUY MOJIEKYJI aATe3UH U IUTOKUHOB [2].

WutepecHO, YTO aKpoJeWH SBIIETCS IIPUYMHON TIeMOpparuveckoro IIMCTUTA, OIHOTO U3
OCHOBHBIX TOKCHYecKuX d(dexToB Tepanuu nukiaodpochamuzom. Jpyrue Tokcudeckne 3hdeKTsI
BKJIIOUAIOT KapAMOTOKCUYHOCTh, IIOJABJIeHMEe TeMOIloe3d, U TOHAJOTOKCUYHOCTh  SBIIAIOTCSA
ZI0303aBUCHMBIMY, U KaK IIPABIJIO He BCTPEYAIOTCA IIPU JIeYeHUY peBMaTHIeCcKux 3aboieBannuti [3]. Kpome
TOTO, OZHOKPAaTHOE BBe/IeHHe BEICOKOH 035! TUKI0MOChHaMIIa MOKET BEI3BATh TeMOPPAarn4ecKyo rubesb
KJIETOK, IIPUBO/AIIYIO K OCTPOH Cep/IeTHOM HeJOCTATOYHOCTHU MK Jaxke CMepTH [4].

Mopgogynxnrarsnas xapakTepHcTHEKa KapAHOTOKCHYIHOCTH. IIpuMedaTennbHO, YTO aKpOJIEHH
pellleH aHTHHEeOIJIACTUYEeCKOTO IeHCTBHA, OLHAKO B XOJIe €T0 XXU3HEHHOTO IIUKJIA pealn3yeT IPOsIBIeHHe
KapAUOTOKCUYHOCTH. AKPOJIeH 00pa3yeT afifyKThI C TU3MHOM (AIZAHUHOM) U pearupyer C TIyTaTHOHOM,
BBI3BIBAasA BOSHUKHOBEHUE OKHCIUTEIBHOTO CTpecca. AKpPOJIerH TakxKe 00pasyeT afoyKT C IUCTENHOM (S-
COZeprKallM HyKJIeo(pIIOM) B KAPAUOMHUOLIUTAX, YTO IPUBOAUT K aKTUBAI[UHU KACIA3bl U CyOBbeJUHUIIBI
NF-kB-p65 [5]. AKTrBamus Kacma3 BbI3bIBaeT allONTO3, TOTa Kak aktuBupoBaHHs NF-kB nepemernaercs
B AZpO, TJle OH TPAaHCKPUOUPYET IPOAYKIMIO BOCIIAIUTENIBHBIX IIUTOKMHOB, Takux Kak IL-6 m TNF-a.
O6pasoBaBmuecs aA yKThI M MeTa0OIUTHL HUKIOPOochaMuIa TakKe B3aUMOeHCTBYIOT ¢ TurangoM Fas u
petterrropom TNF-o ygacTBys TeM caMbIM B allONTO3€ KapAUOMHOIIUTOB [6].

DenkoBbIil aALyKT NpOABIAET IPAMOE TOKCHKOTEHHOE BO3JEHCTBHE HA MUTOXOHAPUATBHBIN
amnmapar KapAMOMHOIIUTOB, IPUBOAAIIMN K cHIKeHuio mpoaykiuu AT® u mocremyroumemy
sHeprogeHUIUTy KJIeTKH. [I3BeCTHO, YTO MHOKAapZ ABJIAETCA DHEPreTHYeCKH 3aTPaTHOH u
SHEepPro3aBUCHMOI CTPYKTYPOH ¢ HU3KUM aHTHOKCUIAHTHEIM pe3epBOM, CJIeIOBAaTeIbHO, JII00bIe CIBUTH B
KOHCTaHTe MHOKapmuaabHoro Merabonusma mnpossuaior CIIOJI-renepupyiomee Bo3melicTBHE C
IOCAeAyIOIMUM OOpa3oBaHUEM [eTeHEepPATUBHBIX W3MEHEHWH MHOKapZa, IpHYeM KaK II0 THILY
BOJIHOOOpa3HOM medopMauy, Tak 1 KOHTPAKTYpPHBIX U3MeHEHMUIH.

AJPTePHATUBHBIM MEXaHH3MOM KAapAUOTOKCHMYHOCTH, BBI3BAHHOM aKpPOJIEHMHOM, SBJIAETCI
aKTHUBAIlUA MUTOTeH-aKTHBHpYIOuUeil mpoTemHKuHA3bl p53 u p38. Ilociemnee mpuHMMaeT ydacTue B
MeXaHHU3MaxX aloIITo3a, BOCIaleHuu u runeprpodpun muoxapza [7]. Kpome Toro, akTHBHpOBaHHBIN B
kappuoMuouuTtax p38 mosimaer ypoBeHb nurassl E3 u Genka-1 Muscle RING-finger (MuRF1), uto
CBU/IETEIBCTBYET O IeTPaJalliy TSOKEJIOH el MUo3HuHa [8].

CymecTByeT Takxe OIpelieleHHAs [JOKa3aTelbHas 0a3a, KOHCTATHPYIOWAs (AaKT TOTO, 9UTO
KapAHOTOKCHUYHOCTD UKIOPOochaMuia CBI3aHHA C U3MEeHEeHeM FOMeOCTasa KaJIbIIUA B KapJUOMUOIUTAX,
YTO BBI3BIBAET IIE€Perpy3Ky MHOKAapZa KajJblleM, CepAeYHYI0 TUIepPaKTHBHOCTb, CTpecc
SH/IOTIA3MAaTUYECKOTO PeTUKYIyMa, ucroumeHue mpousBoicTBa AT® u moBbIIeHHE CHUMIATHYECKOTO
ToHyca [9].

Hmeercs Tarxoke IebI pAf, ITaTOMOPGOJOTUYECKUX HCCIeOBAHUN KapAHUOTOKCHYHOCTH
nukrodochaMuia Ha PasIMYHBIX DKCIIEPUMEHTAIBHBIX MOJEJIAX. Y IBTPACTPYKTYpPHBIE HCCJIeZOBAHUSA
IIPOZ,eMOHCTPHPOBAIN MHOKeCTBEHHBIE OYary JIMIIOMATO3a C Yepe Ly OLUIMICI 30HaMU MHOKapAUaIbHON
aTpopuu ¥ BEIPAKEHHOTO II€PHBACKYIIPHOro (ubposa ¢ BBIPAKEHHOH THUMQOIHCTHOLUTAPHON
VHQMIBTpPallMell CTPOMBI M CTa30M. bojee TOro, oTMedaeTrcs MHOTOOYAroBBIH HEKPO3 MHOKApZa C
MUKPOTPOMOAMu B KaIlMJUIApaX, THKaMU GUOpPHHA B MHTEPCTHIINAIBHOM TKaHHU, a TAKXKe paspylIeHHBIMU
Y arperHMpOBAaHHBIMM MWTOXOHJPHAMBHBIMU KpHUCTaMu. Ilpm pasButum nuxrodochaMuIHON
KapAHOMUOIIATUY YBeTMYMBAETCA TOJIIIMHA CTEHKH JIEBOTO XKeJTyZOYKA M TOJIIMHA MeXCKeTyJOUYKOBOH
IIeperopofKy. BrImeoTMeueHHble K3MEHEHHS BO3HUKAIOT, KAaK IIPAaBMJIO 3a CYeT BBIPAKEHHOTO
WHTEPCTUIIUATBHOTO OTeKa, BBI3BIBAIOIIETO [JUACTOJIMYECKYIO MOUCHYHKIIUIO JIEBOTO JKeryZOdKa,
TIOBBINIEHHYIO 9XOT€HHOCTh MHOKApAa, IePUKAPAUaTbHbII BBIIIOT U CHIDKEHNE CUCTOINYeCKOM QYHKIINH,
C TOCHefyIOWIMM pasBUTHEM cepredHoil HepmoctatouHocty [10]. JlOmOMHUTENBPHBIM MeXaHHU3MOM
WIIeMUYEeCKOTO TIOBPEXJAeHWS IpH BBeJeHMHM NukiaopochaMuma ABAIETCA HNHTPANAIIIIIAPHOE
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obpazoBaHHe MHKPO3MOOIOB. [HmCTONOrMYecKue [aHHBIE YKa3bIBAalOT HAa OCTPBIH IEPUKAPIUT U
KPOBOU3JIHAHNE B MHOKApZ, aTPOPUUECKUH X OYArOBBIM HEKPO3 C HHTEPCTUIIMAJIBHBIM OTEKOM U
HIIeMUYeCcKyIo HIIeMHI0 MHOKapJa.

Ilarorenersyeckre MOAXOABI K MOAHQHKALHH CepAeIHO-COCYZHCTOro packa. Ha ceropHamHmin
IeHb  IpobieMOil  KapAUOTOKCHMYHOCTH  IuKiIodochamMuza  3aHUMAIOTCI  KapAUOOHKOJIOTH.
[IpumeuarensHO, YTO ecau IpuU AeOIOTe KapAHOJIOTMYECKOro 3aboyeBaHUA Ha (OHe IPUMEHEHHT
nukrodochaMuia IPUMeHAeTCS CTpAaTerusd, peKOMeHIOBaHHAA JJIA JIeYeHUs OCIOXHEeHU, TO B CIydae
IpOGUIAKTUKY IIOPAXKEHUA CepJlia U COCYJOB KOHCEHCYCHI He NOCTUTHYTHI, a JAaHHbBIE TeX MJIU WHBIX
HCCIIeJOBAaHUN TPYZLHO COMIOCTABUMSI, 8 MHOTJa U BOBCE IIPOTHBOpednBsI [11].

B coorBercTBuM C pekomeHzmanueil Kanazckoro obuiecTsa cepeqHO-COCYIUCTHIX 3a00I€BaHUIA,
IAIMeHTaM C BBICOKUM CepIeYHO-COCYZUCTBIM PHUCKOM, PeKOMEeHAOBAaH IIpUeM WHTHOUTOPOM
aQHTMOTEeH3UHIIpeBpamaomero  ¢gepMeHTa, OJIOKAaTOPOB  peleNTOpa AaHTUOTEH3WHA w/mwin -
afipeHO6I0KATOPOB M/wiu cTaTUHOB [12]. BancapraH, 610KaTOp aHTMOTEH3WHOBBIX PEIeNITOPOB, TOKa3aJ
CTaTHUCTUYeCKH [JOCTOBEPHBIM X KJIMHWYeCKH 3HAYUMBIH d5(QeKT B IIpemOTBpAllleHUU OCTPOH
KapAMOTOKCUYHOCTH, BBI3BAaHHOM I[uKI0(0CchaMULOM, ZOKCOPYOULIMHOM U BUHKpUCTHHOM [13].

Pasnuynsle eKkapcTBeHHbIE pacTeHUS IPOAEMOHCTPUPOBATIH KapAUOIPOTEKTOPHYIO aKTUBHOCTb
B OTHOUIEHWH KapAUOTOKCUYHOCTY, BBI3BAHHON IUKI0GOCHAaMHAOM, B PA3IUYHBIX JOKIMHUYECKUX
nccrenosaHuax. Kpome toro, 65110 0OHApYXeHO, YTO MHTUOUTOPHI KCAHTHHOKCH/IA3b! (QJUIOIYPHHOI U
bebykcocTaT) 1 HUKOPAaHIU (Ba30AMIATaTOPHBIN IIPeNapar, UCIOIb3YeMBbIH I Te9eHU CTeHOKAPAMH)
MUHHUMHU3HUPYET BBIPAXKEHHOCTD IIOBPEXAEHHA CEpALA, BRI3BAHHBIE ITUKIOPOChAMHULOM y CaMI[OB KPBIC
Wistar. B xoHTekcTe n3ydueHus maroreHesa MUKIohocHaMUAHON KapAUOTOKCHIHOCTH IIePCIIeKTUBHBIM
IIperapaToM g MOgU(MUKAIINY PUCKA IOPAKEHUA CePAIId MOXKeT ABJIAThCA TPUMETA3UINUH.

Beipog. Taxum o00pasoM, MOXHO CIenaTh BBIBOZ, 4TO QocdopaMuy HIpPUTa OTBeYaeT 3a
IIPOTUBOOIIYXOJIeBoe  ZeHCTBHe, TOIJa KaK akKpOoJeHMH IPOSABIAeT HMMYHOEeIIpeCCUBHOe U
KapAHOTOKCHYeCKoe melicTBue. KapAMOTOKCHYeCKMH MeXaHHM3M aKpOJeMHa pealH3yeTcs 3a CueT
OKHCJIMTEIBHOTO CTpecca, HUTPUPYIOUWIETO CTpecca, M3MEeHeHUs IOMeOCTasa KabIus, OOpa3oBaHUA
OeIKOBBIX  aIAyKTOB,  BBI3BIBAIONIMX  BOCHAJI€HHE  KapAUOMHOIUTOB,  AaIONTO3, HaOyxaHue
KapJUOMHUOIIUTOB, paclleIUIeHue Afiep, BaKyOJMW3alHI0 X HM3MeHeHHe CUTHAJIBHBIX ITyTeH, TaKuX Kak
NFkB/p53/p38 MAPK. Dtu coGBITHS IPUBOAAT K KAPAUOMHOIATAN U CEPIeIHOM HeIOCTaTOUHOCTH.
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AIITOT ABATHMAH !, JIEB KAKTYPCKHH ?
KAPITMOTOKCUYHOCTE ITMKJIIO®POCOAMUIA: COBPEMEHHOE ITOJIOXKEHUE ITPOBJIEMEI
! EpeBaHCKUl TOCYJapCTBeHHBIM MeJUIMHCKNI YHUBepcuTeT uM. Mx. I'epaiy,

Epesan, Pecrry6iuka Apmenus
2 OT'BHY «Hay4Ho-uccIefoBaTeIbCKUi HHCTUTYT MOpdotoruu deaoBeka uM. A.Il. Aisiaay,
Mocxksa, Poccuiickas Penepanis

PE3IOME

Huxmodpochamun  mpencraBiasger  CcOOOH — AJIKWIMPYIOUWH  IPOTHBOPAKOBBIM  areHT,
okcazadochopuH3aMeleHHbIH a30TUCTHIH HIPHUT, OO0JaJAIOImNil BRIPRXEHHOH IMTOTOKCHYECKOH u
MMMYHOZEIIPECCUBHON  aKTUBHOCTBIO. JIaHHBIN IIpemapaT ABJIZeTCA OCHOBOHM  OOJIBIIMHCTBA
MMMYHOZEIIPECCUBHBIX CXeM IIPHMEHSIeMbBIX I TPAaHCIUIAHTAIIUM OPTaHOB U IIPOTHUBOOIIYXOJIEBBIM
areHTOM, IIMPOKO UCIIOJIb3yeMbIM B XMUOTEPAIINH IIPH 37I0KaYeCTBEHHBIX HOBOOOPA30BAaHUN Pa3ITHYHBIX
JIOKAJIU3aIUi, B YaCTHOCTU paK MOJIOYHOH >Keje3bl, 00e3Hn XOMKKHHA, HEXOKKUHCKON JTUMGOMEL,
netikemuu, auMboMsl bepkurra, m gpyrux. Boree Toro omwmpasgce Ha pykoBoxcTBa HMHCTHTYyTa
pesmaTtonoruu uM. B.A. HacomoBoit u Epomeiickoif antupeBmatmdeckoro ambsHca (EULAR),
nukrodochaMus, BKIOYEH B IIPOTOKONBI JIEYEHUS BOCHAJIUTETBHBIX APTPUTOB (peBMATOMITHBIMH,
BOJYAHOYHBIA M CKIEPOJEepPMHYECKMII), a TakKe BaCKyJIUTOB. bosee Toro, cymecTByeT mysbc-Tepamus
nukrodochaMuAOM, KOTOpas IPUMEHAeTCS KaK IIPAaBHJIO IPHU OCTPhIX ayTOMMMYHHBIX IIpOIleccax C
BBICOKUM WHZEKCOM akTuBHOCTH. CTOMb BBICOKMI [AMAIa30H HasHaueHus Iukaodochamuma craa
IPUYMHOM BCe dYalle BCTpPeYaeMOH KapAHOTOKCUYHOCTH, ACCOLMMPOBAHHOH C IPUEMOM IIOCJIeITHETO.
Llesnpio HacTOAILIEH CTATBU ABJIAETCA IPOBeJEHNEe aHATH3d MMEIONUINXCSA JAaHHBIX KacaTeJIbHO ITaTOTeHe3a
Pa3BUTHUA IOPAKEHUH Cep/lia U COCYIOB, CBA3aHHBIX C IPHEMOM IUKIopochaMuza.
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SUMMARY

Antiplatelet autoantibodies that are produced as a result of B and T lymphocyte interactions are
regarded to have a cardinal role in the pathogenesis of immune thrombocytopenia (ITP). In numerous
autoimmune disorders, interleukin-21 (IL-21) is suggested to play an important role in the B cell
stimulation by follicular helper T (TFH) and the enhancement of autoantibody production. The present
study aimed to explore the levels of IL-21 in ITP patients who did not respond to first line treatment and
had splenectomy as a second line therapy. Control group was comprised by patients who underwent
splenectomy for other reasons than autoimmune or malignant hematological pathologies. Our results

88



JECM 2022/3

showed no significant difference in plasma levels of IL-21 between ITP patients and controls.
Nevertheless, our data have clinically and scientifically important value, further investigations,
considering previous treatments, refined controls and other research limitations, are needed to understand
the detailed role of IL-21 in ITP pathogenesis.

Keywords: interleukin-21, immune thrombocytopenia, splenectomy
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COPHO METPEBFJIH ', HPHHE KBAYA/ZI3E?, HUHO KHKO/[3E 3, HHHO HAHABA /,
THHATHH YUKOBAHH |, HOHA /DKAHHKAIIIBUJIHI !
WHTEPJIEMKWH-21 Y [TAIIMEHTOB C UMMYHO TPOMBOIIUTOIIEHUEMN, ITOCJIE
CIUIEHEKTOMHUWHA
! lenaprameHT UMMyHooruu, Tounucu I'ocyjapcTBeHHBII MeJUIIMHCKUN YHUBEPCHUTET;
2Kadenpa ¢usuonorun Toumncu I'ocyapcTBeHHBIN MeJUIIMHCKUN YHUBEPCUTET;

3 IHCTUTYT MeAMIIMHCKOHM GMOTeXHOIOTUH, TOMINCCKUI roCy JapCTBeHHBIN MeIUIIITHCKUH
yHHuBepcureT, Toumucu, I'pysus

PE3IOME

AnTHTpOMOOIIUTAPHbIE AaHTHUTEJA, KOTOPbIe IIPOU3BOIAUTCA B pe3ysabTaTe B3amMmogeiictsut B u T
IUMQOIUTOB, CIUTAIOTCS KAPAMHAIBHON POJIBIO B IaTOreHe3e MMMYHHO# Tpombonurtonenuu (ITP). B
MHOTOYMCJIEHHBIX ayTOMMMYHHBIX paccrpoiictBax Interleukin-21 (IL-21) wurpaer BakHyiO pOJb B
crumynanuu B ximerounoi#t crumynanuu dommukynapasiM nmomomuukoM T (TFH) u moperimenuem
IIpOM3BOACTBA ayToaHTHTeI. HacTosmee nccresoBaHye ObLIO HAaITpaBIeHO HAa HU3ydeHue ypoBHei IL-21 y
nanueHTOoB ¢ ITP, KoTOpsIe He OTBeYaNM Ha JeYeHNe IIePBOH JIMHUH U NMeJIH CIUIEHOKTOMUIO B KaueCTBe
BTOpPOH JMHUM Tepanuu. KOHTpOJIBHAsA TpPyIIa COCTOMT W3 IAIMEHTOB, KOTOpHIE IIpeTepIIesn
CIIJIEHDKTOMHUIO II0 IPYTHUM IPUIMHAM, 9eM ayTOMMMYHHBIe YUIM 3JI0KaueCTBeHHbIe reMaTOJIOrnyecKue
nmaTtosoruy. Hamwy pe3ysbTaTel He IIOKa3alIM CYIIECTBEHHBIX PasJIMuMi B ypOBHAX IuIasMsl 1L-21 mexmy
nanuerTamMu 1 koHTposaamu [TP. Tem He MeHee, HamM JaHHBIE MMEIOT KIMHUYECKH U HAYIHO BAXHOE
3HaueHWe, JanbHelIIre paccaefoBaHNsA, YIUTIBAA IIpeAbIIylye IPoLesypsl, YTOHUeHHbIe KOHTPOJIIO U
Ipyrhe OTpaHMYEeHHSI HA KCCIeNOBAaHUA, HEOOXOAMMSEI I HNOHMMaHWA mHompobnoit poru IL-21 B
narorenese ITP.
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NINO NANAVA !, GIORGI GIORGOBIANI?, NINO KIKODZE 3, SOPHIO METREVELI !,
TINATIN CHIKOVANI!, NONA JANIKASHVILI!
CORRELATIONS BETWEEN PERIPHERAL BLOOD INFLAMMATORY MARKERS AND
INTERLEUKIN-21 IN PATIENTS WITH HEMATOLOGIC MALIGNANCIES
!Tbilisi State Medical University, Department of Immunology, 2Department of surgery;
SInstitute of Medical Biotechnology, Tbilisi, Georgia
doi: https://doi.org/10.52340/jecm.2022.03.16

SUMMARY

Inflammation that occurs in the tumor microenvironment and in the systemic circulation
correlates with disease progression and prognosis in a number of tumors. One way to assess the systemic
immune response is to determine the cells/their ratio associated with inflammation, which can easily be
measured with complete blood count. IL-21 has a variety of regulatory effects on both normal and tumor
cells, leading to their proliferation, differentiation, and apoptosis.

The aim of our study was to determine the level of IL-21 in patients with lymphoma-leukemia
and to correlate it with the biomarkers of systemic inflammation involved in carcinogenesis - NLR, PLR,
PMR, HLR, SII, dNLR.

The study included patients with hematologic tumors who underwent splenectomy for
therapeutic indications. The control group consisted of patients who also underwent splenectomy but not
due to malignant tumor or autoimmune disease.

According to our study analysis interleukin-21 levels did not differ significantly between the study
and control groups. Serum levels of interleukin-21 in patients with malignant hematologic tumors are
negatively correlated with dNLR.

Keywords: inflammatory markers, interleukin-21, hematologic malignancies
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©o3m3zogdyemo  ogmpmdloggémdon o T 3itgrgdols o  gbtodymmo  Pitggdel
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HHHO HAHABA ', TEOPI'HH THOPITOBHAHH ?, HUHO KHKO/3E 3, COPHO METPEBEJIH /,
THHATHH YUKOBAHH |, HOHA /DKAHHKAIIIBHJIHI !

KOPPEJIAIITUU MEXZY ITEPUCPEPUYECKNMU BOCITAJIMUTEJIBHEIMU MAPKEPAMHU KPOBH
U UHTEPJIEMIKWH-21 Y TAITMEHTOB C TEMATOJIOTUYECKUMMU 3JIOKAYECTBEHHBIMU
HOBOOBPA3OBAHUAMHAU
I'TémnuccKuil rocyIapCTBeHHBIM MeIUIIMHCKIY YHUBEPCUTET, JlerapraMeHT MMMYHOJIOTHH,
2TTMY, [lenapraMeHT XUpypTruy;

3 UncTUTyT MegunuHCKOM 6uorexunomoruu, TIMY, Téurucu, ['pysus

PE3IOME
Bocnanenne, KOTOpoe IIPOUCXOAUT B MUKPOPE3HOH Cpefie ONYXOJIH U B CUCTEMHOM ITUPKYJIAINHA
KOppeIupyeT ¢ IIPOrpecCHpOBaHMeM H IIPOTHO30M 3abosieBaHMA B page omyxosneil. OpauH u3 crmoco6oB
OIl€HKM CHCTEMHOI'O MMMYHHOI'O OTBE€TA COCTOUT B TOM, 4TOOBI OIIpeZieINTh KJIETKU / H1X COOTHOIIIEHME,
CBSI3aHHOE C BOCIAJIEHHEM, KOTOPOe MOXKHO JIETKO U3MEPATH C IIOJTHBIM KOoaudecTBOM KpoBu. IL-21 nmeer
Ppa3in9HbI€ PETY/IATOPHBIE 3(b(1)eKT])I Ha HOPMaJIbHBIX, TaK 1 Hd OITYyXOJIEBBIX KJIETKAX, YTO IIPUBOAUT K UX
nponaudepanun, fuddepeHIPOBAHUIO U AIIOITO3Y.
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Ilenpio Hamero mcciesoBaHHA ObUIO ompezeneHue ypoBHA IL-21 y mamumenToB c mumdoma-
JeiikeMyueil M KOppeJIMpoBaTh ero ¢ OuOMapKepaMM CHCTEMHOTO BOCIAJeHHdA, YYacCTBYIOIETO B
xauneporenese - NLR, PLR, PMR, HLR, SII, DNLR.

VccnemoBanue BKTIOUANO MAIIMEHTOB C T€MAaTOJOTHIECKUMH OITyXOJIAMH, KOTOpBIe IIpeTepIenu
CIUIEHOKTOMMIO I TepaleBTUYeCKMX ITOoKasaHui. KOHTposbHasd Tpymma coCTOSANa M3 IAINeHTOB,
KOTOpBIe TAKKe IIOJBEPTalMCh CIUIEHSKTOMUM, HO He M3-3a 3JI0KAYeCTBeHHON OIlyXOMH WM
ayTOMMMYHHOTO 3a00JIeBaHHUA.

CoracHo Hauemy aHanu3y ucciaegoBanuii Interleukin-21 ypoBHU He CylecTBeHHO OTIHYAINCH
MeXZy HCCIeJOBAaHMAMHU U KOHTPOIBHBIMM Tpymnmamu. ChIBOPOBOYHBIE yPOBHU HHTepieikumHa-21 y
TIAI[MeHTOB C 3/I0KaYeCTBeHHBIMU IeMaTOJIOTHIeCKUMU OIIyXOJIN OTpHIlaTe bHO Koppenupyior ¢ DNLR.
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In recent years, the word "stress" has been actively used in people's lives. Some types of workplaces
appear to be stressful. According to the World Health Organization, 45% of all illnesses are related to
stress. However, some experts believe that this figure exceeds the official data by 2 times [6]. Daily
professional activities of modern people are accompanied by an increase in mental and intellectual loads.
The rhythm of modern tense life increases the chances of developing more professional stress and the
number of "stressful" professions as well [6,7,8].

Occupational stress is a condition arising from the interaction of an individual and the work one
has to do. It comes from the industrial environment and is a response to the situation in the organization,
which can be both adequate and inadequate. It arises as a result of inappropriate demands that the
organization places on the employee and generates physiological, emotional, behavioral, and cognitive
changes in an individual. Stressful situations in organizations have a significant impact on the quality of
employee performance. Significant difficulties arise in accomplishing the set tasks and achieving the
strategic goals of the organization.

This form of stress originates in the case of tense working conditions, inappropriate work
schedules, interpersonal relationships, unfair and incorrect distribution of duties, as well as when the
employee's knowledge, skills, resources are not sufficient to perform specific tasks. In the team, due to
professional stress, the imbalance of group activities leads to a decrease in the quality of performance,
leading to personal dissatisfaction in each member of the team, staff turnover, and other negative
consequences. The occurrence of stressful situations is related to the independent and combined action of
various unfavorable factors.

Occupational burnout - this is a syndrome caused by the complex impact of industrial harmful
factors in the work environment, resulting from chronic stress, characterized by serious depletion of
human energy resources. Occupational burnout is a very dangerous phenomenon. People work a lot, but
the result is insignificant compared to the work performed. His/her resources, both psychological and
professional, are wasted. There are many social or personal reasons for "professional burnout", but the
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main one is the chronically developed and established stress, which negatively affects personal growth
and development. "Burned out" people are an extra burden for other staff as well, as the phenomenon of
"chain reaction" inevitably manifests itself. Such people subconsciously transfer their feelings to other
members. That is, they transfer their depressed mood and irritability to other members of the staff. The
causes of occupational stress can be grouped into direct and indirect ones. Individual characteristics:
professionalism, psychological and physiological conditions of the employees are considered to be the
direct causes. Indirect causes can be considered cases related to the difficulty of performing the job,
conflict with the supervisor, and communication problems. The following are considered the stressors:

- The unhealthy social environment in enterprises;
- Physical characteristics of the work process;

- Irrational time management;

- Individual-dispositional signs;

- Biological characteristics of a person;

- Job requirements and responsibilities;

- Remuneration system.

It is noteworthy to state that the modern reality creates new stressors, the consideration of which
is very important for both the public and employers: during the pandemic of Covid-19, medical and
technical staff working with covid-19 patients, in contrast to the usual conditions, in addition to other
industrial hazards suffer from severe stress, caused by a high risk of possible covid-19 infection and stress
due to the increased risk of spreading the infection to their family members and loved ones.

Occupational stress causes psycho-somatic disorders, emotional disorders, and behavioral
dysfunctions in employees, which ultimately negatively affects the functioning of the organization itself
[1,2,3,4,5]. Stress results in chronic fatigue, decreased appetite, sudden weight loss, or gain. At first, these
signs are slightly pronounced, although later it may lead to severe disease. Stress can lead to memory loss,
alcohol and tobacco abuse. Work ability is reduced, therefore, the organization also suffers.

Occupational stress is a risk for an employee to fall into a deep depression and eventually end up
in a psychiatric clinic. These people experience chronic fatigue, bad mood, negative attitude towards work,
colleagues, and clients, insomnia, pessimism, depression, low self-esteem, feeling of helplessness.
Prolonged ongoing occupational stress causes many common diseases such as arterial hypertension, angina
pectoris, hyperacid gastritis, peptic ulcer, a disease of the stomach and duodenum, diabetes mellitus,
thyroid pathologes, etc.

There are certain signs that an organization's management can determine if its employees are in a
stressful situation. In addition, certain mechanisms for the prevention and control of occupational stress
may be used. The most important of these are the right selection of professional human resources and
adequate distribution of staff on the job positions. An experienced approach to deal with professional stress
is a system of training, participation in on-site seminars, which is quite expensive and involves giving
employees a broad and thorough understanding of the organization's culture. Trainings work well, in
which at the same time it is considered to organize holidays and rest for the employees in an informal
environment, to combine pleasure and usefulness, to get acquainted with stress coping strategies.

As practice shows, professional stress in organizations does not belong to the events and processes
that can be effectively managed only based on life experience. This requires the refinement of the
theoretical and practical methodological system of occupational stress management and its
implementation.

Knowledge of stressors and paying special attention to them creates an opportunity to reduce the
likelihood of developing health disorders in the employees, maintain high-quality successful members of
society, and, consequently, increase the economic development of the country.
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MAPHHA I[JHMAKYPHI3E, HUHO XAYAITYPH3E, MAHA ITHMAKYPH/I3E,
HATO XYHAIIIBHJIH, /TAJIH 3YPAIIIBHJIU, FTEPH MAHCYPAJISE
®AKTOPHI OIPEJEJIAIONIUE ITPON3BOJCTBEHHBIN (TPO®ECCUOHAJIBHEBIN) CTPECC
JlemmapTaMeHT MUTaHUA U BO3PACTHON MeIUIIMHBI, 3J0POBbA OKPY>Kalolleil cpeibl ¥ Mpo(deCCHOHATBHOTIO
3goposes, ITTMY, Tounucu, I'pysus

PE3IOME

ITpodeccronanpHBIN CTpecC - COCTOSHIE BOHUKAeIollee MHTepaKIKell MeXxy HHAUBUIOM U €Tr0o
pabotoii. Crpecc pa3BuBaeTcsi B IIPOU3BOJCTBEHHOM cpele U ABISETCS OTBETOM Ha BIUSIHUE
TIPOU3BOJCTBEHHBIX (AKTOPOB, B TOM UHCJIE U ICUX03MOIIMOHANbHEIX. OTBET MOXeT OBITh aeKBaTHBIM U
HeasleKBaTHBIM M OIpefesseT pa3BuTHe (U3MOJIOTUYECKUX, OMOIMOHANBHBIX, MEHTAJIBHBIX U
TIATOJIOTUYECKUX U3MeHeHU B opranusMe pabotaromux. neHTudukanusa u ncciaefoBaHle CTPECCOBBIX
dakTOpoB Ha paboTe IpeAyIpeXAaeT Pa3BUTHE H3MEHEHUN 3J0pOBbi PAOOTAIOIINX M COXpaHeHue
IIOJIBHOIIEHHOTO YIeHa OOIIecTBa, HapAAy C SKOHOMUYECKOH CTaOMIBHOCTBIO IIPOU3BOACTBA.

MARINA TSIMAKURIDZE, NINO KHACHAPURIDZE, MAIA TSIMAKURIDZE,
NATO KHUNASHVILI, DALI ZURASHVILI, ETERI MAISURADZE
ETIOLOGICAL FACTORS DETERMINING OCCUPATIONAL STRESS
Department of Nutrition and Aging Medicine, Environmental and Occupational Health, TSMU, Georgia

SUMMARY

Occupational stress is a condition arising from the interaction of an individual and the work one
has to do. It comes from the industrial environment and is a response to the situation in the organization,
which can be both adequate and inadequate. It arises as a result of inappropriate demands that the
organization places on the employee and generates physiological, emotional, behavioral, and cognitive
changes in an individual. Stressful situations in organizations have a significant impact on the quality of
employee performance. Significant difficulties arise in accomplishing the set tasks and achieving the
strategic goals of the organization.

Keywords: occupational stress, health effects, occupational hazards, stressors.
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REPRODUCTIVE HEALTH PROCESSES
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It has been stablished through modern scientific research and life practice that demography does
not serve only statistical description of population. Throughout time, based on needs, it expanded its scope
and, together with other sciences, it depicts in-depth issues of reproductive health. Among 5 global
problems in the world the one of managing the demographic situation and processes of reproductive
health is prevailing. All this envisages disastrous growth of the world population and significant decrease
of it in the countries with ancient civilization, including, Georgia.

Based on research carried out by world level scientists, it can be said that nations of ancient
civilization are at the verge of disappearance. According to the UN official statistics, out of 145 million
children, 125 million are born in developing countries. Based on 2019 data of UN, in 80 % of world
countries, the amount of population grew while the demographic indicator in Georgia is prone to decrease.

As stated by the national service of statistics of Georgia, as of January 1, 2019, the amount of the
population of Georgia equaled 3.723. 5 thousand people which is less than 0.2 % (by 6 165 people)
compared with 2017 indicator. The UN data also demonstrates according to preliminary alarming forecast
the population of which country will increase and decrease in 2020-2100. Namely, the population of
Georgia after 80 years will decrease by 38.7 % - 1.5 million and amount to 2.4 million. Georgia falls within
the 10 top countries where the amount of population will decrease significantly by 2100.

Research was carried out in 2010-2015 in Georgia with the help of experts of UN Population Fund.
It was about the study of the demographic situation in Georgia and the reasons of problems of reproductive
health processes. The UN Population Fund also offered full analysis of universal census of population in
Georgia in 2014 in terms of birth, mortality, migration, reproductive health, aging, etc. The regional UN
office prepared recommendations for the government of Georgia based on research focusing mainly on
problematic issues, expected threats and changes in state policy in the next decades.

The following four fundamental issues were identified in the processes of managing the
demographic situation and reproductive health:

Birth

Sexual and reproductive health

Age structure of the population and the process of aging
Mortality and morbidity of population

N

With support of the Georgian office of the UN foundation, joint UN research also proves that the
lack of knowledge of the population of reproductive health and sexual rights remain the significant
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challenge in developing the demographic policy of the country. The following issues also add to it: mother
and child health, prevention of sexual diseases, existence of the powerful institute of family planning,
modern methods of contraception, safe sex, the problem of young age chidllessness, surrogation and
invitro fertilization and criminal abortions.

Modern visions of managing processes, research aims and objectives are:

e To define how important the role of reproductive health is in developing the demographic policy of
the country

e To study the awareness and attitude of the population in defining the reproductive role

e Essential targeted interventions and demographic development of the population and unhealthy
attitude towards this issue in Georgia

¢ Insufficient and incompetent approach and vision taking into consideration the actuality of the issue

e In-depth study and analysis of the national and international scientific literature around the issue

e Developing research instruments. Carrying out research and processing the results

e Selecting the target population, informing the population

The following research material and methods were clearly formulated in the priority of managing
the processes of reproductive health and the demographic situation:

The so-called mixed research method will be used in the survey which encompasses both
qualitative and quantitative ones. The questionnaire to be administered will be developed for the
quantitative method which assessed the level of awareness of the population regarding reproductive
health while qualitative individual and focus group interviews were carried out in establishments of
various levels to study the awareness and attitudes of the population. The obtained data was processes
with the help of the international program SPSS. Research was carried out throughout 9 months and a
special international research group volunteers selected in terms of demographic policy and reproductive
health took part. International experts of demographic direction were also involved in the process. After
finalizing the research, processing and analyzing its results, conclusions and reccommendations were
developed.

Conclusions and Recommendations:

1. Demography policy in Georgia and reproductive age health depict dynamics of population
development.

2. It is worth noting that participation of public health services in processes management has to be
activated.

3. The state healthcare system should discuss the following as its priority research direction: decrease of
the amount of population, health challenges of the reproduction age, aging of the nation which is
directly linked with state healthcare policy issues.

4. Medical aspects of the demographic problem in Georgia was studied for the first time within the scope
of research

5. The role of reproductive health was defined in the process of demographic development of the
country.

6. A retrospective analysis of research outcomes was carried out for the first time.

7. Needs of the population were defined and identified regarding teaching reproductive healthcare so
that to further implement stage-by stage effective preventive measures towards problems.

8. PR technologies for involving the population of the reproductive age need to be refined.

9. The summary can read as follows: necessity of works to be carried out to solve the problem arises in
the country, which is based on the data of research carried out and reasoned by it.
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PE3IOME
COI‘,TIEICHO COBPEMEHHBIM Hay‘IHBIM ncciaen0BaHuAM U ITPAKTHKAM, ,ZLEMOTPaqL)I/I}I HE C)IY)KI/IT TOJIBKO
CTaTUCTUYECKOMY ONMCaHMUIO HaceneHHA. COrIacHO HeOOXOLUMOCTH, OH PACIIMPUI CBOMl O0BEM H
OTpaXkaeT ITyOMHY peIlpOLyKTHUBHOTO 3IO0POBbS C APYTMMHU Haykamu. Jlemorpadudeckas cUTyanus B
MUpe U PeIpOLyKTHBHbIE IIPOLIECCHI 3Z0POBbSA BeAYT Cpefn 5 r1o6aabHbIX MpobaeM Bo BceM Mupe. Bee
9TO IpeAyCMaTpPUBaeT KaTaCTpohUIeCKUl POCT HAaceIeHUsI MUPa U yBeJOMJIEHUS O COKpAlleHUH CTPaH
IpeBHell ITUBMIN3ALNY, BKII04ad ['pysuro.

SALOME LOLUA, DEVI TABIDZE
MODERN VISION OF THE DEMOGRAPHIC SITUATION IN GEORGIA AND MANAGING
REPRODUCTIVE HEALTH PROCESSES
Thilisi State Medical University, Tbilisi, Georgia

SUMMARY

It has been stablished through modern scientific research and life practice that demography does
not serve only statistical description of population. Throughout time, based on needs, it expanded its scope
and, together with other sciences, it depicts in-depth issues of reproductive health. Among 5 global
problems in the world the one of managing the demographic situation and processes of reproductive
health is prevailing. All this envisages disastrous growth of the world population and significant decrease
of it in the countries with ancient civilization, including, Georgia.
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