2023 « 3

99L396089bdnmo o 3emobo &0
dgco0(30b0
EXPERIMENTAL AND CLINICAL

MEDICINE..

GEORGIA

JECM

GEORGI

Journal of Experimental and
Clinical Medicine

Print-ISSN 1512-0392
E-ISSN 2667-9736



JECM 2023/3

Jorogotio Bgcogdh™9d0l 339640
Page of Editors-in-chief

Bobm $0g35b08g00m0 - Bmogato Ggoodheato 1999-2012 Bemgddoe

399mBgbocmo Jotoggmmo 39360960 oo LoBmgswm 8mmgoby. oo vbohmBa. bogetmggammao
300060 33960 Imtgmmmagool 037d93gdgamo. mdamabol bobgemdBaogm Lodgwozobe 0bbhadhol
In6Lesdmogegdnemo (1935). 8gcon3060b 3g36ogeagdoms 396concoago (1941). 8gcon3060b
393609698000 omghmtro (1949), 36mazgbmen (1953), bagotoggemmb 8gi3bagégdoms
©38bobyEgdnemo dmmgobg (1965), bogdotmggemmb 3g;36096g5m0 8 33c09800b 03900980 30b0 (1979).
bodot‘;masqamb 3336036)350000 N 30@3300[} 3db336038663@0 3006)0300@00600[) osb(l)odm(bob
©otrggdhemEo (1959-2006), bodshom otgdhmo (2006-2012). oemomgdo: waélgdel mexcogbo,
gb0bol meogbo, IB0Bal Boogemo HmBal megbo, bocmbos 8gamemaal méaogba, Ladogom
60360L mé@gso. 300—3@3 boasesoaém 6936m30b, 9 3(*)50')3600300[) 0300060.

Nino Javakhishvili - Editor-in-Chief in 1999-2012

Prominent Georgian scientist and public figure. Great anatomy. Founder of clinical morphology in
Georgia. Graduate of Thilisi State Medical Institute (1935). Candidate of Medical Sciences (1941).
Doctor of Medical Sciences (1949), Professor (1953), Honored Worker of Science of Georgia (1965),
Academician of the Georgian Academy of Sciences (1979). Director of the Institute of Experimental
Morphology of the Georgian Academy of Sciences (1959-2006), Honorary Director (2006-2012).
Awards: Order of Honor, Order of Lenin, Order of the Red Banner of Labor, Order of Friendship of
Peoples, Order of Merit. Author of about 300 scientific works, 9 monographs.

30l 30BLobhod - Bmogatio Bgrdoghemto 2013-2020 Bemgddo

393mBgbocmo Jotmggmo 39360960, 083bmemmgo. badoGmggmmmdo gotmbmemmgool gém-gébmao
03’3633@333@0. 30¢36b 30[) babSQ)aGoosm boaaqmeosm onOoOU(l)ob 336)[}@03(}0036833@0 (1964).
@gsosaﬁ)oqmb 3db3360335(§’3@0 33@03050[} OSL’OOOUO"b ob30605¢o (1964-1967), 33@03060[&
3335086830000 305@0@000 (1967), @Ssosaéoqmb LLb& 3 305@0330[) boaosobd)@mb aéoBob
0bLhodhob cemghm&obho (1972-1975), dgceo(z0bol 8g;36096g800s mghméa (1975),
3600033[)006)0 (1980), 33@03050[} o Bomqamaoné 3336086)3?)0000 o 30@3300[} o 30@830 3mbo.
Lodotronggammb gdoBoo 3mbhmedemmByo gobsmmmgdol sbmzaszeol s8a3ydbgdgemo, goi39-
363%0@35@0, 3”6‘{386’363035"[’ boasesoaéco Qoégdd)mém.

290 boasesogém 603630l ©o5 3005008600300b 030006)0.

Boris Korsantia - Editor-in-Chief in 2013-2020

Prominent Immunologist, one of the founders of Virology in Georgia.

Graduate of Vitebsk State Medical Institute (1964). Postgraduate student at the Leningrad Institute of
Experimental Medicine (1964-1967), Candidate of Medical Sciences (1967), PhD student at the
Leningrad Institute of Influenza of the Ministry of Health of the USSR

(1972-1975), Doctor of Medical Sciences (1975), Professor (1980), Academician of Academy of
Medicine and Biology. Founder, Vice President and Scientific Director of the Georgian Postgraduate
Medical Association. Author of 290 scientific works and 5 monographs.

Bothm 3eolisbhos - Jndgate Ggoogdhme 2021 Bemocosh

99030 g&3shmggbgtrmemmgo. mdaemolol bobgem8Baagm Lodgwazebm 1bagg@Logghob, 3960bs o
39696070 Lbgyemgdoms g36ho8gbl sbmntrgdnemo 3Gma3qlmesa. mdacmabol LobgemdBooym
boaaqmeosm UGOggt‘)bn(bgOnb 336)[)@080003683’3@0 (2001). bodot‘;m:mqmob 3835036)360mo

N 30@83()0[) BomOadqumoaoob oEb@nGnOob 0[)306)0600 oansmqmoaoobc o 0@36)800@0080030
(2001-2003), oblby cog6r8othm-39bgeamemmgoanl GgBacogbho (2002-2005).

3gc00(3060L 3913609690500 396aceohe (2003).

50—88 3800 b03335036m 6536030l 030006)0.

Nato Korsantia - Editor-in-Chief since 2021

Doctor Dermatovenerologist. Associate Professor, Department of Dermato-venereology,

Thilisi State Medical University.

Graduate of Thilisi State Medical University (2001). Postgraduate student in Immunology and
Allergology at the Institute of Biotechnology of the Georgian Academy of Sciences, Resident of
TSMU Dermato-Venereology (2002-2005).

Candidate of Medical Sciences (2003).

Author of more than 50 scientific works.



JECM 2023/3

ISSN 1512-0392
E-ISSN 2667-9736

60600 X53SBOTZOROL Lobganmdol 99U3960896h 1m0 o 3emobo 3o

NINO JAVAKHISHVILI EXPERIMENTAL AND CLINICAL
SCIENTIFIC-PRACTICAL JOURNAL MEDICINE

No3

\536)60@0 OSQ)SdlS()é)SBUQ)OO 388Q33 bogém-ﬁméobm OGQUdbOBOOb 6080630:

The journal is indexed in the following international indexing databases:
Google Scholar, Crossref, DRJI, Cosmos, WorldCat

; Crossref
Cosmos
z , J | 77
- gtgn)g e Sﬁ'é g
DRJI Y WorldCat

\5’3660@30 80800:'3335363@ b@o@ogbb 3050&363@0 od3oo [D) @ll

Articles published in the journal are assigned a

bOQ)Ol)Sé)(bOBOCO bbbé(")abob 8086) \536)60@0 F}Oé)mUQ)OO boagesoaém 808(‘0888860[} 53[55030,

BY THE DISSERTATION COUNCILS JOURNAL IS INCLUDED IN A LIST OF SCIENTIFIC EDITIONS
RECOMMENDED FOR PUBLISHING OF THE DISSERTATION FRAGMENTS



JECM 2023/3

OOISTSH0) GILSTSMH(): EDITOR-IN-CHIEF:
ol)ooB. 36)00033[)0060 ASSOCIATE PROFESSOR
6°d)°° 3006[:05(1)00 NATO KORSANTIA
309MECIFTIR0): PUBLISHER:
36)00033[)006)0 PROFESSOR
3.[)0@08063 J.SILAGADZE
LSHIBII6IEITL0): FOUNDER:
a3 ,,0b(hgerogo6d0+" LTD “INTERPHARM+”

boégq»deom 3™emggoo: bobm Smébosd)oo, 60(1_)00 3006[)06@00, 3.b0@oaod0, 6).3odo60330@0,
3.5363600

EDITORIAL BOARD: NINO KORSANTIA, NATO KORSANTIA, J.SILAGADZE, R.SHAKARISHVILI,
M.KHUBUTIA

Lodgroogzom Lodgm:

™.0060353mg0B0 (7113620060), 5.653960dg, 3.09d005, .3Mg0933000, 0.3MEMZbY(30
(33609069), [.cooemdd0da0emol, ©.cgEabhEOHe (533), deM.0geE0d, 0.0mEBEbMgo
(6‘3@806)8000), 3.3030@063, °'33°$°d8’ Q.smédooo, o.@oéoso (336)0060), G.Q)ooaodg,

3.@36 336300836)0 (336)80600), m.80$o3o€mo€o, 5.800008306)00, @.Sodgwodg, 0.bemgBo 30
(Lemmgo 39000), b.goegdodq (593), 0.0306(31EW005, 3.8500bl 30 (5BgEdS0}560)

EDITORIAL COUNCIL:

O.ABRAHAMOVYCH (Ukraine), A.BAKURIDZE, G.BEKAIA, L.GOGIASHVILI,
Y.HODOVANETS (Ukraine), [S.DALAKISHVIL], D.DELISTRATY (USA), AL.TELIA,
Y.YORDANOV (Bulgaria), Z.KATSITADZE, LKVACHADZE, D.KORDZAIA, A.LARIN
(Ukraine), N.LOMIDZE, P.LUNKENHEIMER (Germany), TMACHAVARIANI,
N.MITAGVARIA, D.MIKELADZE, ].SLEZAK (Slovakia), N.KIPSHIDZE (USA),
[.LPANTSULAIA, V.SHADLINSKI (Azerbaijan)

90099560 HqooddhmEo: ‘ EDITOR-IN-CHIEEF:
nkorsantia@yahoo.com (995) 599530376
Gqod300: EDITORIAL OFFICE:
0161, ovdacmobo, 3mbogol 67 67, Kostava str., Tbilisi, Georgia, 0171
(995) 597927171 (995) 597927171

journals.4science.ge www.jecm.ge;

www.interpharm.edu.ge




JECM 2023/3

LO®MBIZ0 / CONTENT

a:mé-b@oéboé:g boéo&od‘g, Q05002 Jm&gao‘goo{y, 8585 5096:70 ...................................... 7
39bm3on8oemno dm&Gdmbocmy®o 0g@o3nol (8.3.00.) doGomoce ob3gdhgde

30(606-0 603(’7@00330@0, bm(gm 6-00709@0‘76:77('), 06-0 50%7@006-0330@0, 06@600 5‘70330@0,

05@600 ﬁqnoaa"g, @3«9‘9@6‘9 3‘950330@0, avY20 00906:7@0330@0, bo@mgg 50953‘9@0(/‘7,

bo@mgg ™bovbo, o008 3053(0330@0 ..................................................... 13
93-hgLogmemmmgoen®o bheglagodhmegdol gogamgbs 8roebotg 83360l Lobodatrm
8memdg

IRINA ANDRONIKASHVILI, GAIANE SIMONIA, DIANA LABARTKAVA, NATO PANISULAIA . .16
CIRCADIAN RHYTHM OF BLOOD PRESSURE AND URINARY SODIUM EXCRETION IN PATIENTS
WITH METABOLIC SYNDROME

306‘?0@ 5(’33‘730330@0, 5060 36‘7&‘765‘7070, (7‘6‘?300 09‘7@0330@0, 6-080 0306-0330@0,
bmg}nm 30@3&6‘7@00{7, 85008 3‘7500900{7 ................................................. 22
Bgoemhndml 305360@36—60@«)5{]@0 Byemgdol go8mygbgoals Uboosémbmabob 330093

‘909‘75 Joqo‘ytv/nodg, 0903"76-0 5093(0@00{9, 0208565 0@03330330@0 ............................... 26
3oéggemoceo HPV ¢hglidhodgds, Gmgmz bodgaemmUbbml ggemol 308mb b 36060bg0L

Semhgébogonmoe bhGdoggged

8565008 @3@35{75’30@0, 93° Jgocfnogb‘g@oo, 020600206 aggﬁoqpoo{g, bobotoen bgéﬁogo,
Fo00 393799 93° 300[1‘7('/30&‘7, ‘9@‘76:9 033006-00{7 .............................................. 34
336333@0 3oH™306930L ©b8-0ls 33000@06360[) 3600030@0 3ob¢360 osobéoo%ol) ©GmL

NAILFE JIKHASHVILI, NINO SHARASHENIDZE, IRAKLI KHUNDADZE . .....ccoiiiiiiiininnn. 39
THE DEVELOPMENT OF SENSORINEURAL HEARING LOSS IN PATIENTS WITH COVID-19: A
CASES REPORT AND REVIEW

@0300) 560 330330@0, 060 JQ’JO ﬁbn 0730330@0, 6:76-3 5@800, 306-06-0 ‘96000330@0 ................. 43

BohELob gorgBBgmgdol 560 306(396mz9bnmmo 3memodgmmdlomotgdnme ggemogmbgdol
©2ymazd 8o®ommo 66g30L Lembyo JemBodmg@omgeol dgommepnn

020650006 309650@00/‘9, a9 300‘7606:7 3‘7‘}050 ................................................ 47
5GogmGHI0trgdnem 3xdeg 300emgd8o hGog3nema emmdahgdol O™ domogdhoy®o
3oboemals ,,80megbdebal“ 3o3mygbgdo

Eoovmqpmg 3:700{9, 030906-@0@ 0330‘7500"7, 33603 3(70(/3 ....................................... 52
303-606emogal hGoghol Bgeod 6o6acmol 5603560 300830 Lobbemegbgdal 9bmb zm3oy®o
9g0meogo00> 3 33650@0’:60 303339030

865008 3m3m00330qp0, 020650006 509650@00/‘7, 8800 30{/500{9, 0360(‘0096- Jo%wﬁoo{g ............. 61
Gdaemo Juergoemgdol dmzyenmdel Gmemmo 3960-083cmobihahgdel gobgomotgdsdo

60bcm 9 3330330@0, Fo0b0 ‘gtyq_?oéoo/‘g, 00 030@006-0, 068més 3(7@00, 8080 5‘760330@0,
3930 50)63&0/‘7, émméao gmégmqnooé-o .................................................. 64

39603008300 896930l BMBdMBoo O HGBMag0 e Byamymmgdeo goMaymmgdneme
396993160 0BmIdmageemos - 3emebo 3yGo d98mbgggal sepbgéo

5



JECM 2023/3
L5®HIZ0 / CONTENT

GVANTSA ARVELADZE, TEIMURAZ MIKELADZE,

SARINA BAKHTIARIAN, MARIKA AREVADZE . ..ottt ittt ittt iiiiecn e 70
THE NECESSITY OF CONDUCTING AUTISM DIAGNOSTIC OBSERVATIONS SCHEDULE AN ADOS
TEST IN CHILDREN WITH LANGUAGE AND COMMUNICATION PROBLEMS FOR EARLY
DETECTION OF THE AUTISTIC SPECTRUM DISORDERS

NATO KORSANTIA, ALEXANDER KATSITADZE, NINO KORSANTIA,
LELA BERIDZE, TEA KATSITADZE . .« oo oottt ittt ittt it ettt iaetntaatneaninennensns 77
PEMPHIGUS VULGARIS, CURRENT STATUS AND PROSPECTS

5(9[)007 Jo:goéoo/‘g, b0bem 60)003050, 8085 3096‘70, Q:nob-o (730‘7330@0 ............................. 86
Lo 33963bol mélyemmdol aogbmbidhozo: 30m0boznéo 8g8mbgggal smbg®e

cmoobo 3030, 6363@05 3306:3‘0600/‘7, jgmggog @35@30, 0208565 3(993(030,

g 3360&3, 070950 erogoa’no’g, ‘909‘75 30630@0000{9 ....................................... 920
B3939%0l (33em0amgdgdal gogamgbs goMmymmgdgdel 3Gmg@glotgdsdy 3mgace 19 3sbcogdaols
O™ bmoomn@o 08menooal 306Hmdgddo 65 Bemodg dbs 3ol Jogéoobo avdghoo
3(3096chgdd0 Sdoéals Bgz0mban

92070 3:75 Joo{g, m303‘7608 boqnoaoo{g, 0208565 'goé-@oaga@a .................................. 926
©9369b0ol odgbmbhgds gomeBosbgdnme bobemogal bLobe®mBol ™l

0)030(6 ‘9(306-0900{7,50(0630 @365@0330@0, @J@O 3360(/‘7, 6-0609 5‘6d‘7@0d3 .................. 99
Jémbo gneme Bodgmgobo doc@oegbodel 831Gbocnmds (3emabo gy 893mbgggo)

Eo@m 3096500’3, 3335‘76 ‘76'5000{9, Fobobo 5om63m&ooé'o, 3360 30800690,

600)(75& @maogn/m, ©3300 ovmufgqn‘f]@o ................................................... 101
9ol Lobbemdo (hygaol odoeme Igd;339emmdol gogemgbs bogmagdg sbhgboddommy® o
0bhGobohomy® 39Mameedo

MARINA NIKOLAISVILI, ZAQARIA NANOBASHVILI, NODAR MITAGVARIA,

GVANTSA CHKADUA, IRINA BILANISHVILI, EKA NOZADZE, GOGI JIKIA,

TEA MUSELIANI, KHATUNA DONDOLADZE. . .« oottt ittt iee e iaeinanenennns 112
EFFECTS OF INHALATION OF LOW DOSES OF RADON IN THE KRUSHINSKY-MOLODKINA RAT
STRAIN AND STUDY OF VARIOUS BEHAVIORAL CHARACTERISTICS

Oo



JECM 2023/3

ngb@oéboé:g 606&300{9, ©og002 Jm&gaogoo/g, 8085 3096:7"
39bm3o7Bommnee dm&GAmboemy®o mgHodeal (3.3.0.) doGomocoe sL3gddgdo
by 3gobmds-g0bg3memmgool o Hg3emendizonme $063Gmgemmoal g3o&hodgbo;
3.3.L. ,,oag@ob 3@06030“; ooboqmbo; bodoém38@m
Doi: https://doi.org/10.52340/jecm.2023.03.01

KONSTANTINE KHARABADZE, DAVID KOBESHAVIDZE, ZAZA BOKHUA
GENERAL ASPECTS OF MENOPAUSAL HORMONAL THERAPY (M.H.T.)
TSMU Department of Obstetrics and Gynecology and Reproductive health;
LTD ,Imedi Clinic*; Tbilisi, Georgia

SUMMARY
Different aspects of M.H.T. are discussed. This type of replacement therapy intended for treatment
of menopausal complains as well as for prevention of cardiovascular disorders and osteoporosis.
Prescription of M.H.T. based on accurate assessment of benefits/risks ratio. Low, effective dose of
hormones (3 — 0,5mg/drospirenone — 0,25mg) is recommended in continuous regime, for peroral
administration.
Keywords: Menopausal hormonal therapy (M.H.T.), Drospirenone, Endometrium, menopause

886(‘)30380@060 38&)0(‘0@0, 6)0’)800(4)8 68[)0, bobooooqagbo: O) bbSOQObbsb boéobbom 8080’)5003@0

bndogdhnee  Rogoemgdom; 3)  Gogo  Jvsmmemmgogdel  (gyem-Lobbemdobmgms  oogowgdgoo,
mbhgm3memBo oo bbg.) gobgomotgdol ol 30l 83390060 dmdohgoom.

3gbm3onBoemyéo dmEImbocnnto mgeodos (8.3.0.), GBmgmey Bobopgemgdemo 0géodeol
3o3mbohnemgos, 3bgogL bodmoegodo 3393em0bgds, Hmgmes(3 Bogoemgdel 3n3e&gdol, sbggg lbgocolbge
3ommenmgogdol 30630006900l G0l 3oL 3983065900 gazgdhné Lodnommgdsce. vbg dsgocmomocp, 3.3.00.
3oboboemgdo, Gmgm; gyem-Lobbemdo®mgms oogogdol 3émagacmoghezol 3dmmogéo Lodyoemgde
[12]. o330 3.3.00. 965 Botr8mocoggbl 30bs390L. WHI (Women’s Health Initiative)-ob 3mboig3gdeo,
d.3.00. ybco> goboboemgdmeogl, Gmgméy bgdoldogéo Lbgs 3903099b¢hmB&0 mg&odaol Lobgmdo,
6030l ob0dgbo(y 98ysérgde Loerggdgeml o 60l 393L dmEal doemoblol 830365 Igazobgdsl.

oaﬂoaoQ 3030080@06863@00 300[)036860, &m3 3.3.00. ‘36@0 QooGsoob 60 6@03@3 obosao,
Gmpqboy  3mbhdgbm3onBol  bobgédemogmos 10 BgemBg  bogemgoos. 3 émb  8.3.00.-0ls
Lorggdgemo/eolzo 3gamobacogos goblommégdem 3gmeembondgoms goBmBmipméymo Loddhmdgool
3n306980L o mbhgm3mEmBol 3Emagocmogdihe 0L mgoembodéoboo [20].

9om-gbom ygqemodg yo3éem bdot gocmnmmgdsl, Gmdgemoy dbmzoégdymmoes 3.3.00.-Loob,
6o63dmoggbl 396mB3é0 mEm8dmgddmemons (3.00.9.) [4].

00 0bhgé9ULL 06393L 8.3.00.-0ls bbgoceolibgs 3985c0g9bcmmdal (gLhErmggbgdecm dmbmmgmsdos,
3™330botrgdnemo 9LhG™ggb-3ermgqLhoggbgdo), domgdol ogm&dols (3gbmeErocmyéo,
OEobLgmHdyemo), domgdol  Gggedol  (jo3ewné® o 1byszgh 9yedde) gogemgbs  g.0.9.-0b
396300006>9003g.

o ¥Gohobgmdo Bohofgdymmo  3m33emgdlyéo  godm3gemgzem  oEgobry, Gm3: o)
gbhGsomEol 3gbmGoméo Bomgos bobosmgdms 3.00.g.-0b gobgomségdel bozmmgdo ol zoom
30’)603806333@ 3[)@60)836350)06 (356Lono 00060030(4)@0050 —3.00. — 0,85; 95% boégansm 06086)30@0
0,76-0,95) oo 30082)0606353@ 3[)@60)886—83[)0083636 36)330606860005 3{]@06)86000 (3.0. — 0,83; 95%
boéjganﬁm 0668630@0 0,76-0,91); o) 0[)060’)636330[) 06)06[5@3680@‘360 30@3860 NG 06333@0 3.0.9.
ob 60l 30L dmBotgdol (3.00. — 0,93; 95% Lo&EYbm obhgérgocmo 0,87-1,01) [24]. HEoblogédocmyéo
domgdob 13060¢hgbmds Logoconeme 13933060900 mg0dmosb 306ggemocn 3oLogol 56o6LgdMBSL.
[21].

ob033 3300@ 3603363@(‘030600 30’)350606)863@0 méo@:)é:o 3[)0600836—360083[)@0636350[)
39(hgermggbyemo  3930c0g9bemmdol  sbmzooeyéo 3033060 3.00.9.-0L Eol3m0k. gb 139600 36gcmo0
93yoégdo  3Gmgqlihoggbyemo  3m33mbgbiol  mogoligdnégdqel. olg  dogocmomoco,  Lbgocoolbge

7



JECM 2023/3

dmbo(393900m, 3.00.9.-0b Y39emodg Bomoemo Gobzo smbodbgdmes 3mbongotgdnmo gbhemggbol oo
dgotrmdLodermggbhgémb oghohel (3.3.0.) 0obooclgdmdolol (B.oo. — 2,10; 95% ULo&EdYbm
obhgergoemo 1,92-2,31) [29]. gb nbeod ©0blbol 8.3.5.-0l sbermggbymo o gemy3m 3mBHo Mmoo
33emgbgdom. 93039 EmL, glhGsmomemobs o oEOHmaglhgermbal 3m3d0boos bobosmgdmeos
3.00.3.—0[) éobsob 603@330 86)@000 (B.0. — 1,18; 95% bo(ﬁgansm 06036)30@0 0,98-1,42) [24]. (4)08
33@338630 [5,11] 50606)3008600 bb3oQobb3o @obobg@gbob 83[}00836360 300330063568&)[) 33[)503@0
Bomo 3.00.3.—0[) 6)0[}30006 ameoégbob 33005000 (3.3.0., @oq)émagb(baémso, 6006360[5086006 0830060,
bz gbhgemo, cmggmbmrggldhtgemo, emmb3oégbmbo). og0bs, 68 Jomgsb emmbdaégbmbo
boboomeogde 3oglodocmyéo yLogembmgdoo. gb 33060369 Bo6dmocoggbl bdotmbmemmsodhmboligob
606)80}353@[}, baboongbo 066006@6)(‘0886‘3@0, 0600306360@«)— 300600 3000 od®o3m50m, (4)03
36033bgemmgobod ghodmemmnéo 6393900l LodBmagomodhozme o 0EmBdmByemo Gobzgd0l
3qbodagdemoce  [15]. 3qgLodsdoboce, 8gdydoged  ™m3hedocmyto  3m3dobogos  (gldhEoomemo  —
133/émb306rgbmbo — 233), 16y3gqd 6991030 doboemgdoce [11].

3.00.9.-0b 396300006900l G0l 3-o3ohmEgAL  (gobloymégdem  3.3.m.-0b  Bodotgoalob)
Bo6dmocoggbl: o) sbozo > 606., ) dooemo BMI (go3b0dmgbgos); g) orobrosymemocmo oo dgdgbocmo
06HmIdmgomod (V ggodhmeol 3memodméozeddo) (3.00. — 3,4; 95% Lo6Enbm 0bhgérgoemoe 2,0-5,8)
[26]. Ht0bLrogédocmyéro omgdolbol g.0.9.-0b Gobzolb dohgds o6 vwebodbgomes (8.00. — 1,2; 95%
boéjganﬁm 06(’90630@0 0,8-1,7).

Joemod 3m3yemopoodo o bodgroobm Lodmgomgdode 3ogé3gmmgoEmod (3637 Bot8mggbs,
6m3 3.3.00. 3ol Lotrdggg F0633cmol 300l (L.3.3.) 39630006900l Gob3L. gl oBomoc
603006383@00 WHI-ob 8080033@33&60[) 30060333000 o6oLBm&Eo 06036)36)36030000 [22]. 93 30[)3@063(4)0
3°3m3gemggol  bogeml  Boédmocoggbl  domoem  obLogmdMog  3gnpdo  domgdneme  dgcogggdel
99bE03memoos dormmo 3mdyemooodg, Gmdmmgdoy 06ygogh 3.3.00.-b ségnem 3gbm3ondocmn
3g6omedo. dgmerg LgeomBymm 8mBgbhl ol 6o&Imocoggbl, m3 gobodmgbgds (BMI>3033/32)
oq:asoasgbmqm do@mo 3(‘06@06836@0[) 34,1%-U.

033356000, blgbgdnem 336033b69cmmgobgl  33emggodo LobgBgs L.§.3.-U 2 Lozgebdm ols3-
gogdhmeo: oo sboze @O ghodmemnéo  boliomol  o®mggggde  godmzgemgn  Joemome
36033bgemmgob  boBoemdo. dgLododoboce, ©8 Gobz-ggodhmegdol 96LGIMdEL gmbdg Bomgdnemo
390093920 (U.3-3., mgméy3 3.3.00.-0b b3gz0030760 gobmnemgds) ggé ogbgde LoeEdnbm.

60l 3-03ogdhmErgdol  960MLgdmdal  3gdmbgggode 30 330q3l  LEyemos  goblbgoggdneme
Ggoemmdd.  396dme,  Joemgdde, Gm3mmgdoy  ohobgdbgb  3mboygotgdycmo  gLhmggbgdem
dmbmamgerodaol Lodyoemmee 7,2 Bemob gobdogemmosdo, b.3.3-b gobgomotgdol &olzo di306gdmeos
[17]. b.3.3.—b 333306)360[) 035@36800 6065‘36@86on boano@mq) 13,2 Bemols 806303@003030.

ogobgemo  333emg306900l  dmbogdgdec  ©mobedbgds  L.y.3.-L  B08gBoc>  godmEagmemo
Lo 33c00mmd0l 983065900, Bmgmer3 gbhEMma9bgd0c dmbmmgsdnal, dbggg 3m3deboégdneme 8.3.00.-
ol 358mygbgdnliol, 33y6bocmmdal bobgédmmagmdals donbgoogace [8].

4o6d0 (3bodmgobo  Jumgoemol (Bmgméy b.y.3.-L gobgomoégdol 86033bgemmgobo  &oals3-
goghmer0l) godmboigol Bmeocgo3o309000: ) 3bodolb smmemmgendo gooboboemgds beédocmyéo
BMI-ob cobomls (30[)(38(4)0@‘36)0 6035030036350); d) 386003038030 63@003060 o 3‘3600003060 dobols
399(306980L g3mbBg dgap06ac0g00m0 go3badmgbgdal Bodmyoemndgds (bmédscnyto BMI-ob g3mbdy); 3)
Sdbemeoyhnéo gobodmgbgdol dgdmbggggdol Lobde&ol d3g9mén otgds dgbm3oyBocmyéo sbo 3ol
doq)gbao 3003@0 8[)0003@000[) 30[}3005000. o3 3"’600836030 b.3.3.—b o 306@00}3800&'\0@360
60l 3900L dgLod(306590emoc (8.3.00.-0b oByg093c0g) Y30639mgl ymgemobs Logo&ms Bmbol dgd306 980
©° 030803760 ofhegmdol godcos [23].

3.3.00. Bo63mocoggbl 8gbm3oyBocmyto otmgg39d0L 83 nEbocmmdol yggemodg ga9ghné
3gomel. dolids bobgerdemngmosd dgademgde goldobmb &odgbodg Bemowob 7-10 Bemsdcog [9].

©oggboemos  3.3.m.-0b  3Gmaggommoghognéo  gogemgbs  (39b¢ocmy&o0/g0b39EH0mnEo
3o(3b0dmgbgoal gmeBargdody, o3 mogol by 13933060900 608bmemme 3.02.9-0b oo U.3.3.-b
&ob 3ol5 800360b, 06083@ 63@—[}0%@&06@3000 Qoo3oq>32>32>ob 806300’;06360[} o bo 33@0@%60060[}
[13].
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dmEImbocmyto 36g306ohol dobodocnneo mBom owmgdel 3gboehybgdol, Go3 18éybggemymal
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o hmEg3L Bo6dmocoggbl: gozbodmgbgds, bobdoébyemmgobo (33cm0b 8m8ms, hodmdbooggbol dowgds,
330960 3gbm3ondo [10].

©20ggboemos, 6™  Lobbemmgobo  g308mbocogbol  3dmbg  doemgdl  3mbihdgbm3oyBocmyé
3g60mdo 5gbadbgosm gbmdgh&ndol 300ml gobgomotgdol N@trm odome Gobzo, GmogLs(
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30360 ©ggj030 RBEMggEymaRlL 9bomdghtrnydal Loy gmglbe coo3goL.
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3gbrmGommyéo, 1Byggh ©9910330, comgdo 1-396.
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KOHCTAHTHH XAPABA/J]3E, /IABH/] KOBEIIIABH/I3E, 3A3A FOXYA
OCHOBHBIE ACITEKTHI MEHOIIAY3AJIBHOM TOPMOHAJIBHOM TEPAIIUY (M.I.T.)
JlemapTaMeHT aKylIepcTBa, TMHEKOJIOTHH U penponyKTuBHOrO 310poBba TTMY; O.0.0. , Knunuka
Wmenu“, Tounucu, I'pysus

PE3IOME
O6cyxpmarorca pasuble acnektst M.IVT. DToT BuA 3amecTuTenbHOH TOPMOHATIBHON Tepaluu
IIpefHa3Ha4Y€H [JIsI KYIIMPOBAHUA CY6BeKTI/IBHI)IX }KaJIO6, d TaKXe a4 HPO(bI/IJIaKTI/IKI/I CepaevHo-
cocymucThIX 3aboseBaHuil u ocreomoposa. Hasmauenne M.I'T. GasupyeTca Ha TOYHOM OIpefieseHUU
OTHOIIeHusA moab3bl/pucka. [Ipemmaratorcs Huskue, 3QeKTUBHbIE O3Bl TOPMOHOB (D -
0,5mr/gpocniupenoH - 0,25Mr) B HEIIPEPHIBHOM peXXUMe, [ TePOPAIbHOTO IIpUEMa.

Jmé-b@oébob:q 606&300{9, Qo002 Jm&gaogoo/‘r], 8085 3096‘70
39630985760 3mEAmbocmy®o cgeodoal (3.3.00.) doGocoo sL3gghgde
by 3gobmds-g0bg3memmgool o GHg3emendizonme §063Gmgemmoal g3o6hodgbio;
3.3.L. ,,oag@ob 3@06030“; ooboqmbo; bodoé)m38@m

6q80md
aobbocmymos 3.3.00.-0b Lbgocoolbgo ob33303§0{.] Bobo33cmg0mo dm&dmbaomyto mgodaol gl
Lobgmds 0B393L Lydogdhnéo Bogoemgdal 33306900l, v369m3g anem-bobbemdotmgms oogogdgoal
©> mbhgm3meEmBol 3magommoghogol. (3oemzgne d9dmbgggqdde 8.3.00.-b obodgbs gyobmds
Lobrggdgemo/eolizol dgozotrcogdol Byl dgogoligdol. 693m8gbrogdyemos  3mEdmbgdol  osdomo,
S%dem&)o Q)m%gbo O - 0,538/Q>(4>mb30t4>36m60 - 0’2588) 368330 6)3\30830, 336)0060@360 30@330[)
a8oon.

Oo
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SUMMARY

This work will allow students to share information, pose a problem and try to solve it, all of which
will help them consolidate knowledge and develop practical skills. They will become participants of the
experiment, they will be involved in the process of planning, conducting and analyzing the results of the
experiment. After the obtained results, a presentation will be organized in 61 public schools and a
conference at the Beritashvili Experimental Biomedicine Center, and the children will report on the tests
they conducted not only to their peers, but also to scientists, and together with them they will analyze
the obtained results.

Keywords: Mtkvari, organic substance, ecological, toxicological stress
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Introduction. The metabolic syndrome is characterized by the simultaneous occurrence of
metabolic abnormalities including obesity, glucose intolerance, dyslipidemia, and hypertension that result
in a marked increase in cardiovascular morbidity and mortality [9]. High blood pressure is a classical
feature of the metabolic syndrome (MS), and it has been reported that the metabolic syndrome is present
in up to one third of hypertensive patients [17]. The majority of these hypertensive patients suffer from
salt-sensitive hypertension. Salt-sensitive essential hypertension is a subset of hypertension characterized
by significant blood pressure response to change in dietary salt intake [13]. Cardiovascular events occur
more frequently in sodium-sensitive patients with essential hypertension. This type of hypertension is
none as most severe, treatment resistance course, with high incidence of fatal complications. Recently,
sodium sensitivity was shown to be a cardiovascular risk factor independently of other classic factors [1].
Salt sensitivity of blood pressure, like hypertension, is more prevalent among metabolic syndrome patients
[15].

The circadian system is the major regulator of almost every aspect of human health and
metabolism. Like other physiological parameters, arterial pressure is characterized by certain circadian
rhythm: in healthy subjects blood pressure decreases by 10-20% at night [11]. Substantial part of
hypertensive patients does not show normal nighttime decrease in arterial pressure (so called “non-
dippers”). Lack of nocturnal decline in blood pressure, in the form of nocturnal hypertension or ‘non-
dipping’, carries a significant risk of cardiovascular morbidity and mortality which largely exceeds that of
office-based hypertension [18]. Moreover, epidemiological data reveal a robust morning increase in
adverse CV events, including stroke [14], myocardial infarction, serious ventricular arrhythmias and
sudden cardiac death [8,16]. Morning hypertension is elevated in metabolic syndrome patients, probably
because of an indirect effect of altered sleep architecture [7]. The prevalence of non-dipping varies
between patient populations but is estimated to occur in approximately 50% of hypertensives and more
than 80% in at risk salt-sensitive hypertensives [19]. Similar inverted circadian rhythm in “non-dipper"
hypertensives was shown regarding renal sodium excretion [4]. Although underlying mechanisms are
poorly understood, there is a strong concordance between salt-sensitivity, inverted circadian rhythms of
blood pressure and sodium excretion in salt-sensitive hypertensive subjects. Since insulin resistance is
thought to be the underlying mechanism for the metabolic syndrome, it is likely that individuals with the
metabolic syndrome are more sensitive to a dietary sodium intervention. However, the association
between the metabolic syndrome and salt-sensitivity of BP has not been well established [2].

According to some authors, the blood pressure failed to fall during the night in patients with
sodium-sensitive hypertension and that sodium restriction shifted the circadian rhythm of the blood
pressure from nondipper to dipper in patients with sodium-sensitive hypertension[20]. Some studies
confirm that non-dipping hypertension has been associated with insulin resistance, obesity, the Metabolic
Syndrome and type 2 diabetes [10] and the presence of the metabolic syndrome may predict the prevalence
of a non-dipping (or even inverse dipping) blood pressure phenotype [12].

Thus, the metabolic syndrome is characterized by the aggregation of several risk factors for
cardiovascular diseases and type II diabetes. Along with glucose intolerance and dyslipidemias,
hypertension and central obesity are important components of the metabolic syndrome. Both
hypertension and obesity are associated with salt sensitivity of blood pressure [5,22]. However, the
number of human studies reporting the correlation between the metabolic syndrome and the salt
sensitivity of blood pressure is still small.

The aim of the study was to determine the relationship between the circadian rhythm of blood
pressure, salt-sensitive hypertension and metabolic syndrome.
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Methods. The study enrolled a total of 92 ethnically Georgian middle-aged (38-62 year old)
patients of stage I essential hypertension (JNC VIII). 54 of them where females and 38 males. The
administration of any antihypertensive drugs was discontinued at least 2 weeks before the study. Patients
were excluded if they had a history of cardiac disease, stroke, hepatic disease, renal disease or diabetes
mellitus. No patient showed any evidence of a detectable secondary cause for hypertension.
Anthropometry, blood pressure monitoring, and 24-hour urinary sodium excretion were performed. All
subjects were volunteers (signed informed consent form) and non-smokers. They were tested for salt-
sensitivity: during the first week subjects were on high sodium diet (200 mmol/d per 70 kg) both by adding
100 mmol directly to the food and by administering 100 mmol in capsules ingested 3 times daily with
meals. Next week subjects were placed on a low-salt diet aimed at a maximum intake of 40 mmol sodium
per day. Compliance with the diet was confirmed by measurement of 24-hour urinary sodium excretion
during the last 2 days of both weeks (24-h urinary sodium excretion was used to determine actual levels
of salt intake and compliance with sodium diets). Salt sensitivity was assessed by the difference of mean
arterial pressure (MAP) on high (200 mmol/day) vs. low (40 mmol/day) salt diet. Salt-sensitivity was
considered when difference between MAP exceeded 3 mm Hg.

Blood pressure circadian rhythm was assessed by 24-hour ambulatory blood pressure monitoring
with 1-hour intervals. Daytime (from 8:00 AM until 23:00 PM) and night time (from 23:00 PM till 8 AM)
mean MAP ratio will be estimated.

Circadian rhythm of renal sodium excretion was assessed by comparison of daytime (from 8:00
AM until 23:00 PM) and nocturnal (from 23:00 PM up to 8:00 AM) natriuresis and calculating their ratio.

MS was classified as recommended by the International Diabetes Federation - IDF9, characterized
by abdominal waist circumference > 90 cm in men and > 80 cm in women (at least two of the following
criteria was considered for MS: triglycerides >150 mg/dl, HDL-cholesterol <40 for men <50 for women,
systolic blood pressure >130 mm Hg and/or diastolic blood pressure > 85 mm Hg, and fasting glucose >
100mg/dl). The presence of diabetes mellitus did not exclude the diagnosis of MS. The association of three
or more abnormal factors confirmed the diagnosis of MS.

Data obtained are presented as mean + SEM. The effect of dietary Na intake on measured variables
was determined by Student’s ¢ test and ANOVA. Correlation coefficient was calculated using Pearson
method. P<0.05 was considered significant.

Results and discussion. Our results have shown that virtually all hypertensive patients consumed
very high amount of sodium chloride in excess of 300 mmol sodium. Therefore, we skipped high-salt diet
and placed hypertensive subjects on one-week low-salt diet to determine the salt sensitivity.

Salt sensitivity (when difference between MAP exceeded 3 mm Hg) was detected in 57 (62%) of
hypertensive patients. MS was detected in 33 (36%) of all hypertensive patients. 25 (76%) of them were
salt-sensitive.

35

e

M salt-sensitive
hypertension

salt-resistant
hypertension

Fig.1. Salt sensitivity in hypertensive patients
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Our study, as well as some other studies, confirms that salt sensitive hypertension is more
prevalent among metabolic syndrome patients [15].

We found that the blood pressure failed to fall during the nighttime in SS patients with essential
hypertension. The prevalence of a non-dipper pattern of 24-hour ABP was significantly higher in SS
patients than in SR patients. In the high salt diet stage-the nocturnal declines in both SBP and DBP were
detected only in the salt-resistant group (P < 0.01). During the high salt diet, in salt sensitive hypertension,
we found elevation of MAP (P< 0.05). The night-time elevation of MAP in the MS group was significantly
higher than that in the non-MS group (P<0.01). Salt restriction produced greater BP lowering in MS. In
this group both the systolic and diastolic blood pressures failed to fall during night-time under a high-
sodium diet but not under a low sodium diet. (Tab.1)
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Fig.2. Nocturnal declines of MAP in the high salt diet stage

High salt diet stage Low salt diet stage
SS. hyp. non MS SS. hyp. MS SS. hyp. non MS SS. hyp. MS
n=32 n=25 n=32 n=25
Daytime
SBP mm Hg 149+9 156+8 138+8 147+7
DBP mm Hg 93+6 96+6 89+4 9245
Nighttime
SBP mm Hg 145+11 154+9 134+11 14016
DBP mm Hg 9445 9545 86+6 89+4

Tab.1. The effect of salt intake on the circadian rhythm of blood pressure in SS hypertensives with and
without metabolic syndrome

Like some other authors [15], we can assume that during sodium restriction the normal circadian
pattern of blood pressure was partially restored, suggesting that the non-dipping phenomenon observed
in metabolic syndrome patients is partly caused by increased salt sensitivity of blood pressure.

It has been known that in healthy people, sodium excretion reaches a maximum during the day
and a minimum at night during sleep [3]. According to our results in non-dipper hypertensives, placed on
the high salt diet, urinary sodium excretion was significantly higher than in dippers, with top levels in MS
group (P<0.001). This difference was not significant after salt restriction. (p>0.05). Therefore, we can
assume that patients with sodium sensitive type of hypertension exhibited the lack of nocturnal fall in
blood pressure with enhanced natriuresis during night, and in patients with salt-sensitive BP, the circadian
rhythms of both BP and urinary sodium excretion were all disturbed. The obtained results coincide with
the data of some other studies [6].

On the basis of our research, we can suggest that metabolic syndrome enhances blood pressure
response to sodium intake and metabolic syndrome has been more frequently associated with nocturnal
non-dipping of blood pressure compared to patients without the syndrome. Salt restriction restored these
rhythms from non-dipper to dipper patterns. Normalization of blood pressure circadian profile might be
anovel therapeutic goal in the treatment of resistant forms of essential hypertension. Reduction in sodium
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intake could be particularly important component in reducing blood pressure in patients with multiple
risk factors for metabolic syndrome.

1.

Conclusions:
Prevalence of salt-sensitive hypertension associated with high sodium intake has been detected in
Georgian hypertensive subjects.
Our findings showed high incidence of salt-sensitive hypertension among patients with metabolic
syndrome.
Salt-sensitive hypertension is associated with non-dipping pattern of BP (the circadian rhythms of
both BP and urinary sodium excretion were all disturbed) and is more common in MS. Salt restriction
produced greater BP lowering in patients with MS. Sodium restriction can partially restore the normal
circadian pattern of blood pressure. Reduction in sodium intake could be especially important
component in reducing blood pressure in patients with risk factors for metabolic syndrome.
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IRINA ANDRONIKASHVILI, GAIANE SIMONIA, DIANA LABARTKAVA, NATO PANTSULAIA
CIRCADIAN RHYTHM OF BLOOD PRESSURE AND URINARY SODIUM EXCRETION IN PATIENTS
WITH METABOLIC SYNDROME
Thilisi State Medical University, V. Bakhutashvili Institute of Medical Biotechnology, Department of
Geriatrics, Thilisi, Georgia

SUMMARY

Salt-sensitive hypertension is known as most severe, treatment resistance course, with high
incidence of fatal complications. This type of hypertension is more prevalent among metabolic syndrome
(MS) patients. Inverted circadian rhythm so called “non-dipper" pattern carries a significant risk of
cardiovascular morbidity and mortality. The aim of the study was to determine the relationship between
the circadian rhythm of blood pressure, salt-sensitive hypertension and MS. We investigated 92 ethnically
Georgian middle-aged patients of stage I essential hypertension (JNC VIII). Anthropometry, blood
pressure monitoring, and 24 hr urinary sodium excretion were performed. All subjects were tested for
salt-sensitivity. Blood pressure circadian rhythm was assessed by 24 hr ambulatory blood pressure
monitoring with 1-hour intervals. Circadian rhythm of renal sodium excretion was assessed by
comparison of daytime and nocturnal natriuresis and calculating their ratio. MS was classified as
recommended by the International Diabetes Federation - IDF9. Our results have shown that virtually all
hypertensive patients of Georgian ethnicity consumed very high amount of sodium chloride. The study
revealed high incidence of salt-sensitive hypertension among patients with metabolic syndrome. High salt
intake attenuated the circadian rhythm of blood pressure in SS patients; salt-sensitive hypertension is
associate with non-dipping pattern of BP and is more common MS. Based on our research we assume that
sodium restriction can partially re-establish the normal circadian pattern of blood pressure. Reduction in
sodium intake could be an especially important component in reducing blood pressure in patients with
risk factors for metabolic syndrome.

Keywords: metabolic syndrome; salt-sensitivity of blood pressure; salt-sensitive hypertension,

circadian rhythm, renal sodium excretion.
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STUDY OF THE SAFETY OF USING MINERAL-RADON WATERS OF TSKALTUBO
1. Beritashvili Experimental Biomedicine Center Radiation Safety Problems Laboratory, Tbilisi, Georgia;
2[. Javakhishvili Tbilisi State University, Tbilisi, Georgia; ®I. Beritashvili Experimental Biomedicine
Center Neurotoxicology Laboratory, Tbilisi, Georgia

SUMMARY

Concentration of Radon in Tskaltubo geothermal waters equals to 40-100 Bq/l, and when inhaled,
this number does not exceed 37 Bq/m3. Inhaled concentration is characterized by minimal radioactivie
parameters and is irrelevant to the characteristic parameters listed in the classification, what indicates that
the healing properties of Tskaltubo mineral waters cannot be attributed only to the Radon concentration.
During inhalation therapy, radiation exposure is formed by various salt ions and gas of mineral water, in
conditions of high humidity and temperature. Furthermore, the activation of physiological-biochemical
processes (Hormesis) not only dependents on the dose of radon absorbed by the body, but is the result of
different complex factors joint action that require further research.

Keywords: Radon, gamma-irradiation, hormesis, Tskaltubo
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ETER KIGURADZE '3, TAMUNA GOGOLADZE %3, TAMAR ALIBEGASHVILI 3
PRIMARY HPV TESTING AS AN ALTERNATIVE STRATEGY FOR
CERVICAL CANCER SCREENING
Ivane Javakhishvili Tbilisi State University; ?The University of Georgia; 3National Screening Center

SUMMARY
Cervical cytology has been considered a reliable test for the detection of precancerous lesions and
cancer for decades. Cytology-based screening has been considered a reliable test for the detection of
cervical precancerous lesions and cancer for decades. Over the past decade, several randomized trials have
shown HPV tests as a test with higher sensitivity and accuracy in the diagnosis of cervical lesions. The
latest European and US guidelines call for screening using an HPV test that would allow us to be more
accurate in the detection of cervical precancer and cancer, as well as increase the screening interval in
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case of a negative result. The study aimed to compare the advantages and disadvantages of cytology and
HPV-based screening. Data were obtained from peer-reviewed literature, national recommendations, and
practice guidelines. According to the mentioned literature review, it was determined that the positive
achievements of HPV primary screening, compared to cytological screening, can be considered: higher
sensitivity to detect cervical squamous and glandular precancerous lesions, and finally reduction in
cervical cancer incidence. The potential harm of primary HPV screening includes increased positive test
results, referral to colposcopy, and the number of biopsies, as well as excessive detection of non-
progressive CIN2+ lesions. These risks are especially pronounced in young women. The potential harm of
HPYV primary screening can be significantly reduced or avoided by implementing an appropriate screening
policy adjusting the age range, and using cytological triage.
Keywords: Cervical cancer screening, HPV test, Cytology
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80806)0030060030[) o Boooogbogbob 6000@360060[) 30@860, ob333 060360086)3[)06360@0 CIN2+
@0300636360[) ,,80@0306)6363@0“ 303003@860. Sb 60[)3330 805[)03300633000 803005003@00
oboq:ao%éq)o 50@32530. oQGOBGD@o 6o 3000 33[}0&@360@00 3603363@0}360@ 388306Q3b ob moSOQos
odsab 030@863@0 b36)060680b 3obiododolo 300@0@730[) QoSgéasom, ob03m66m3o @003030050[)
3m63d300m o Bo@m@maonéo oéooﬂob 3030033536000.

Oo

80008 @3@350330@0 12 93° 07306%’6‘7@900 13 op0boorob @‘9‘93‘)@&0{7 12 /Joé-qo('/)m 03(53030 1
8000 3°39° 3 930 300/1(7(600{9 3, 3@353 o33006-oo/‘7 1
396Bgnmo (30¢m 306930l ©68-0l Fgmommatrgdol 3Gmagommo 3olihyGo edceMBal GO
lool)b'a 30’)@333@360 o boag@oeo&n 83630°3°b @33060033600;
Zoobbn 8"53°6°°b bobgqmobob 33@000603@0 o 30@330360 3@060 3% 3oobbn 3.6063@0330@0[}

boaa@oBOSm bom@gdsm@maoob onOo@Uoo
Doi: https://doi.org/10.52340/jecm.2023.03.06

MARIAM GHUGHUNISHVILI 2, EKA KVARATSKHELIA 3, TINATIN TKEMALADZE 72,
SANDRQO SURMAVA 1, MAIA GAGUA 3, EKA MAISURADZE 3, ELENE ABZIANIDZE'
DNA METHYLATION PROFILE OF SELECTED CYTOKINES IN CYSTIC FIBROSIS
I'TSMU Department of Molecular and Medical Genetics; 2TSMU G. Zhvania Pediatric Academic Clinic;
STSMU V. Bakhutashvili Institute of Medical Biotechnology

SUMMARY

Cystic fibrosis (CF) is the most common life-shortening autosomal recessive disorder in Caucasians
with an incidence of about 1:3,000 live births. The gene that encodes the cystic fibrosis transmembrane
conductance regulator (CFTR) protein is found on the human chromosome 7 q31.2. CF is characterized
by recurrent pulmonary infections, elevated sweat chloride, pancreatic and hepatic insufficiency,
intestinal abnormalities, failure to thrive, diabetes, meconium ileus (MI) and other glandular defects.
Chronic airway dysfunction and inflammation are the main cause of morbidity and mortality of patients.
This inflammation is characterized by an increased production of pro-inflammatory cytokines in the
lung. The aim of the presented study is to identify the methylation status of the promoters of inflammatory
and anti-inflammatory cytokines (IL-8, TNFx IL-10) and quantitative analysis of these cytokines in cystic
fibrosis patients. DNA methylation analysis of cytokine promoters was performed by the methylation-
specific polymerase chain reaction. DNA fragments were amplified using specific primers for methylated
or unmethylated DNA. Methylation analysis revealed statistically significant hypomethylation of IL-8 and
TNFa gene promoter regions, whereas IL-10 gene promoter CpG sites were hypermethylated in cystic
fibrosis patients compared to control individuals. In conclusion, identification of disease-modifying
epigenetic factors at early stages of disease crucial for finding new therapeutic solutions and personalized
approach in treatment of patients with Cystic Fibrosis.

Keywords: DNA, methylation profile, cytokines, Cystic Fibrosis
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3oLhGo godemBo (CF) yggemodg bdotro oyhmbmdn&-Ggi3gLonemo ©o0g0gd00 0gmed 306056
3mdyemopool  dmbol,  Gmdgemoy  gedmbggnemos  3obdnGo  gedErmBal  HEObLEgdEbYemo
doérggnmotrgdgemo (CFTR) ggbol dnhozooo [1]. dotomswo 3smmemmgoyéo 3Gmigbo, Gm3gmoy;
0300™d0L beddadgl oo ES0g35gdEL EghHOENMBLL gobo3oermdgdl, vl Lobnbode gB8gdal cooliognbgzos
0 30beob (v 3033069870 §Ermbo 3o borgdoma 3Gmi3gligdo [2]. 30LdyEo godéMmBol godmdEgggo
CFTR 39bol ygg9emo8g bdotro dndozoos (~60-70%) F508del, 6c3emol cotormbo(z 36rm39b0bgoel cogazggdhols
393m (30cmob doemBg J(3069 Gomgbmds gdudéglotogds 39dd&bodq [3]. Logsémggemmdn 2012-2017
Bemgodo  bgmbodommntoe  L360bobgol  g3ofrgemgddo  3oLnGo  QEdGMBom  oogbmBotrgonem
353096(hgd80  godmgemobeos  1677delTA  yhozool dooemo Lobdotrg [4], 6o dgbodemgdgemos
©303dbgdemol gagggheo oymb gob3ormagdyemo.

Lbobyborgo 38gd0l covvgo0gd0 30Ld7E0 BdGMBoL MU bobosmgds Jermbo yemo 0baygdzenm
© 9bcg00m, Lod(y EMB0botgdl bt magacmgdel obagommhBoos. 93 MU 3oB3EE0Em0s Sbmgdemo
BOOmSOGUE’Ob v 3{]@00600(4)360[) bong%o. 603@36080 33@3303 @00@0[}0360, 6md 60533@[)0 o
¥ mbgmomggmemyo 93mégi3bgol dgggoe 8omgdne Lombgdo (BALF) sboxgdemo (30dm 306980,
GngmGoed 0bthgbemgezob-1 (IL-1), 0bhgéremgozob-6 (IL-6), 0bhgeremgozeb-8 (IL-8), oo Lodbogbols
63 360080[) o3odd)oo(4m—oq)030 (TNFo), 3(‘06335@60300 3(‘0306363@00 30[)@3(4)0 0305(42003000
Qoo3oQ363@ 30308663630 [5]. Qoo b060’>33b bg@b 363006[) o@aﬁbgéoqmoob %od(booé:o NF-xB,
Gm3gmmo; 3603369emmgob Gmeol  00303mdl  Yitagedoces  Logboemgdel  gocoo3gdedo  vbogdoma
3o(H™306900L Bo68mgdbal ool [6]. IL-10, IL-1-0b &g;393dmEnl bhogmbobho zoems (IRAP) coo
blbocoo TNFax 63333000(4)0 (TNFsR) 060’2360[) boGoGooQa@%m o™ 3068600, 6)003@3503 33@0686000
@0d3300’>35‘3@00 CF bob‘asmdo 83&60[) 0363@3630 [7]. IL-10-0b doéromocon 3md83@860 aoamobo([)abo I-
kB-U, NF-xB 0630600m60b, bosoog%ob 8086)@030. IL-10-0b Qodsgomabo 06333b 0600830000 Bo@msoSgBob
398600l NF-KxB-b coogggoomgdyemo 0bdodoérgdol godm [8].

3oLhG0 RodEMBob go0sdgemy&o Boboaggld300, Ybs3 9gEme s 03039 39bmEHndol 3gmbg
06Q030Q3330 bo@gbb 3$3b, é6md CFTR 8060[) o336d(30038 o Q003oq>3?>ob 03360060338 803@&60[)
obcogbl Lbgs, 39bgth03néo ooy g303969¢0 3760, Imeoggo 3ohmégdo [9,10]. Bggbl dog Bobs 330m939380
2oL Ed ©b3-0l gemmdsEE dgmomotrgdol o 0bhgildgémloyemo dotmgnemo gemgdgbhgdel
dgmomoérgdol (33em0emgogdo 30Lhnéo c3oddmBol émb [11,12]. Boédmeggbocmo 33emg30L 3080boo
obmgdomo o 9bogdol  LoBoboom3rggm (3o 3obgdol (IL-8, TNFa, IL-10) 36m3mipmegdol
dgmomoérgdol mbggdel ogbhoczozeégde o 5xbadbyemo (30tm 306930l Bomgbmdcngo vboemodo
30[)0360 03066003000 Q0030Q363Q 30303603630.

330930l Boboemd o dgomepgdo. 33emg39dn  dmboBoemgmos  3oLdnGo  gedé™Boom
©o03509dmo 16 3o309btho (sbozo: 5+5.8) oo 16 $0b3G>ngemo 300, 33cmgge bgdootoymos
doemolbolb LobgemdBoggm  Lodgozebm  1bagg@lohghol goozolb 3m3obool dogés. Lozgemgge oo
Logmbhomemm  0bongoogdol  Negemgoodmboemds  BotrdmBocoggbemgdds  bgemo  dmobgérgl
0603006306333@0 o6b3dmdols ogooéaob. y390emo 30(300600 8860000305)363@0 oym CFTR 6360[)
dobgeogoom. 3gbgnemo 3o;309b¢gd0L ggbmhndgde oym 398cogge: 1677 delTA oo delF508 3m3mBogmigdo
> 1677delTA/delF508 3m8307bco-3gthgéomBogmhgde. 33emggode  godmygbgdnem odbo  30Ldyéo
0godEMBom  (EOOZ9YON0  35309b6hgdol o §963Bmgemoe  Bmboemolggdol ggbocesh  vmgonemo
38(430038(603@0 bobb@oq)oﬁ 30@863@0 CD4+ T—@oaqgooBo@SBo.

396m39G0 ©68-0b 0Bmmatgde T-ewadoymzodgdecsb. ©63-ob gduhEogies gobbmezogmmeos
©63-0b gdbhrogiz00L Egoghoggdol bo3égdeos Blood and tissue mini kit-ooo (Qiagen, Germany)
3Bo68mgdemal 3Ermpm 3cemob dobgrogoo.

©63-0ls o83do3900> dabyemagodem. ©63-0b Igmomatgdol dglbogems dmbeos dobymmazodoo
©037303980L 3B Liobrosérhyemo 6goghoggdol bo3ergdol Lodyoemgdom (EpiTect Fast DNA Bisulfite
Kit, Qiagen, USA), &ols 33@880@03 0(4)033000@0(4)35'3@0 Bo@m%oGo 06030@0@ 806@00536360,
b 3gmamotgoneo 30dhmBobo (5 3gmocmzodmBobo) Ni3gemgemoce 3gboébybogos.

BB 306900l BomEgbmdtoga s6oemaBa. Lo33emgg0 o Lo 3mbhEmEm 306hgdal Y& g
33@636)0[} zodhe 305330[) 6000@36006(4)030 060@030 606bm6803@@0 ELISA 3300(*)@000,
3Bo68mgdemal 3Grmpm 3memol dodgogoor (Abcam, USA)
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Bodh30bgd0l ©63-0l Bgmomotagdol 3rmagaemotagds dgoaematagds Ldgieazaznée PCR-oo.
Bo(H™306900L  3BMBmEHmGgdel  ©63-gmamotigdal  sboemodo  gobbméngemes  dgoacmotagde
L3g300303160 3mEWEdgBHodymmo $943760 Bgog3000m. E63-0l gErvzdgbRHgd0 ©33emaqzongdnemo oo
L3g30030360 36003gérgdol godmygbgdom gmommotrgdnme b v6odgmommatgdymmo ©bd-obmgal
(3b60.1). mocmgymo Ggog300borgol godmygbgdymo agdbo dobymmagodoe odydoggdyemo 10063 63, 1
mM DONMYYNO 36)003360, 1X 30[)@36 3odbo, bobmq:oooo 800(33@002)0 2533@. PCR—BO&)O’JBSBO oym
d99c930: 95°C X 5 Bon.; 30 (303emo X (95°C X 45 63, 47°C (IL-8), 57°C(TNFa), 50°C(IL-10)X 45 63, 72°C X
45 69); o 72°C X 7 Bon. 30@3863@0 36m@3d00l} 060@080 8065006800@@0 3%-00bo oaoém%ob 88@0[)
a3mygbgdoo.

3bGocemo 1. Igorecmadrgde bdgizoa0 3160 PCR-0lorgol 208mygbgdnemo 3600896980

IL-8 TNFa I1-10

mF(S’_B’) AAAATTTTCGTTATATTTCG TTAGAAGATTTTTTTCGGAATC GGGATTATAGGTATTTGTTATTATGT
mR(5’—3’) TCCGATAACTTTTTATATCAT | TATCTCGATTTCTTCTCCATCG AAAAAAATCTACCTCCCTTATCAAA

Sy AAAATTTTTGTTATATTTITG GGTTTAGAAGATTTTTTTTGGAATT | GGGATTATAGGTATTTGTTATTACGT
UF(S -3 ) TCCAATAACTTTTTATATCAT | TCTATCTCAATTTCTTCTCCATCAC AAAAAATCTACCTCCCTTATCGAA
uR (5’-3)
CpG boogygdo -136 -245, -239 -408, -387, -385, -355
083@036)60[) B3mds | 173 bp 120 bp 187 bp

mkF, 3‘7090@0638,7@0 q;mtﬁ‘gocﬁ(p 3(500:9'_9(50; mR, 330:0@06‘933@0 (533‘960 3600:93(50; uF, oﬁoﬁgmn@négﬁ‘y@o
cgmégoé@ 36003‘9(60; uR 06‘)3‘7090@06‘75‘7@0 (53336[1 36003360; bp, @‘ya/'_r] 5:1/30@0.

b@o(bob@o 3360 oboemolo. bd)o(bobd)o 3360 oboemodo 6065006303@@0 SPSS 36(\086033@0
336)‘3633@80303&) 17.0 336[}00[) 803003368?)000 (SPSS, Chicago, IL, USA). 6000@360066030 30060383360
Bo&dmeoggboemo ogm, Gmgméy bodyoemm = bobooéhymo goob&s (SD). P 86033bgemmds <0.05
ﬁoooo3oq>o b@o@ob@o 3360@ 3603360@0}360@.

30@363@0 33@38330: 303036@360[) 3@060 3360 o anmaéoogon@o 3050[)000036@360

3003333@00 Bb(‘)o@ao 2. 30[)(9'3(4)0 03066003000 Qoo3o@gbn@o y39emo 3060 836(\000306363@0 oym
CFTR 8360[) 30b3@3om. 3030366360[} b06°O°°3°3°B°° 6065006803@@0 oo 88600603330[)

ngoboaoboq).
(356000 2. 353096()qd0L 30m0b0 36 -093maGoneneme dobslodmgdemgde

35(3096()g30l Gomegbmds 16
8036mdomon IO ™Mo0m0
bdabo n 7 9
oL 30 (Bemol) mean + SD 5+4.8
sl 30 ovgbmBob olidols 9416
©6mb mean + SD o
99260 3m6™d> Jotrorz9emo
b cooob 060
iaatilg 12% 88%
mendo Jenmols
3qBacmemdo mean + SD 68.42+10.8 38mcm/cm
396935cmdo gemolhoBdol @0d330m363@0 bm&do 06 960l Bsmbo@o
0mby 23% 5% 72%
Jembo 3emo Lobnbordo cooob NS
28990l 0bxygdizegde 68% 32%
P.aeruginosa gémbo gemo ©Og3000 1o6YmRoco 06 5630l (36md0cmo
0barqdiz00 40% 23% 37%
3:_)317;:1:2;0 3003008080000 30083036@0
CFTR 8 oo 3 2 3530 6@0 3 0 &Hmdo ™ho
30°6 4 3513096090 3°9 909 3
s 1677delTA/delF508 10 3o(3096¢h0
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33@330[) 33@363680 8080003@060, &md IL-8 o TNFa-b 36)000[} @m63 CF 30303603630
36033bgemmgboce domommo ogm Lo gmbh@memm $31ncgemob dgwotgdom. gotes 3obs, CF-ob 8dmby
306980 IL-10-0b combg 0og390097m0 3mbroom 3mbhEmemmmob dgrmotgdom (P=0.004) (3bé. 3).

Bbé)oqm 3. go@e30bgdols 6\)00@350066030 56oemodo

$963600gam0 3mbhteengdo 30bno BodGm8o P
IL-8 (pg/ml) 8.0+4.1 24+5.1 0.0002
TNFa (pg/ml) 14.9+12.1 115.8 +20.4 0.0001
IL-10(pg/ml) 15.8+5.1 5.6+ 3.4 0.004

Bo@msosgbob 36)033(*)00)60[) 330}0@06360[} oso@ogom QoanGQo, 6md CF BoBOSGOSBob
CDh4+ T @oa%mBoGSBBO 600800(4)3 IL-8-L, obgsg TNFo-b 836360[} 36)(‘03000006‘3@0 6880006360
8603363@00360@ oym 3030033000@0636'3@0 30636008@ 3006(5600@360’)06 33@0636000 (bné. 1, Bb. 4).

(A)

;
5
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! e
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% 39000905

CF C
bné)amo 1. (A) IL-8-0b dgbcogdo dgmoematrgds bdg300303760 3memadgeodymoe Jo33m60 6gog(30000.
G, 30060(4)00@0; CF, Soboﬂéo 030&4)0030; M, 38000@06863@0; U, 060380’:0@06363@0. (B) IL-8 636°b
360’)800@0060[) 33000@0636&) QMGSSBQ oGOo—CDB/oE@o—CDZS bd)oan@oégbn@ CD4+ T- 3360@3630
30[}0360 0305(4)0)8000 Qoo3oq>363@o 306350@06 o 30686003@0 bnboad@gonos.

0600330[) boGosooqza@gam 3ot 3060[}, IL-10-0b, 3600300(50060[) 33m0@06850b 050@0330
6030’)03@060, &md -408, -387, -385, —-355 68800060b CpG boo@gbo UOOC)obd)o 3‘360@ boéganst oym
30336330’;0@06363@0 Q0030Q363@ 303036@)3630 30636)008@360006 33@063300} (Bbé. 4).

(356000 4. 3BMBmhme0l dgmommodgdols d6oemodo

36mmAmGmMemo 930060l 900cmodmgdnemo CpG-U cembggde (%)

30636)0’)3@0 3006@(4)0)@360 30[5636)0 030660080 P

I1L-8 80+10.1 40+12.8 0.045
TNFa 71+15.2 23+11.2 0.001
IL-10 15+75 48 +13.5 0.002
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aoq)abnqm 33@33330[} 80650@3\) o Qob336360: CF-ob o6l oGoogbob 833@"80
©o3obolodmgdgemo  ogobgds  Lolybord 38g0do  bgodtrmazacmgdel  obogoemh@oposs.  sbaogdemo

33@00(5006360[) o 36)(\0@303360[} 80@0$063353@0 6080000030[)303@860 8603363@00306 émo@b
0353mdL dbm3o@ob @0300686030. Qoo3oq>330b 8030085333 30000083683 0336'3(4)0 ‘3363@360[)
06360603@0 BOlJUbSBo, bo3o€>onq>cv>q), 3-)6306006363@00 aGoogBoooo o ongbob lmGoGooq:aq)gaoo
Bo@msoﬁgbob Qobbo@osbom [5]. CF-obs 3363@3@0 bo%gbo Goéamdaﬁob 303(4200 33(’9 osoog?)ooo
g™ 30686b 30@68 osmgbob bogo&)oQanamb Pseudomonas aemgjnosa—?)g boBobDme. CF-ob 3dm63
30303608630 333306363@00 IL-10-0b @msg 306360’)3@ 3(‘05@600@350006 33@0635000 [8].

50(4)800@8360@ 33@33030 8336b 3036 38b603@0@ odso 060)8600’;0 ©o ongBob
b050600Q8Q8800 Bodh™ 3068&)[) 360)800(’90)60[) 330’:0@06360[} @msggbo. 60’)600(433 300[)0@00@63@0
oym, 83000@06350[) 060@03000 808003@06@0 IL-8-b o TNFo-b 886360[) 3600800@0063@0 Ubsgbob
b(bbd)ObOO 3360@ boégansm 303(‘038000@06350, 30306 6)0030 IL-10 636°b 360030)000(4)0[) CpG bood)gbo
30336330’:0@06363@0 oym 30[)(9'3(4)0 03066003000 @0030@363@8630 Lo 3006@)600@00 06Q030Q86m06
33@0686000.

30[}0360 %0660080[) 3000000303000@0060030 8603363@003060 200800 '330603[) Bodh™ 305360[}
bg 363300[} @obboq)oﬁbb. qu)mq)é)ooo(;q:g@ao 33@330630 anq;obdméo 330836360 336)0
30)@0030 3030360[) 600@0 060)8600’;0 ano3oq>32>32>ob, 300 dmbal, 30[)03(4)0 %obémgob Qémb [9,11].
086)080@, Qoo3oq>330b oq;é;SUQ) 300338 Q003oq>360b 30300@0030(306353@0 330836360 336)0
qgodd)ooé)abob 808003@360 60@036833000 30[)0360 %obémsom @0030@363@0 308036636(7[)
d 33660@0060[} obo@o 00360303@0 83360[) doabobm:;ob ©o 336)[}0}60@08363@0 80Q6m3360b
39bodndoggdemoce.

2307930 5056096303@@0 Femoro 6‘7609033@00 bodoéoo&g@mb 360936:7@0 boaggbbgém
gmbeool Fbotacosdgoos (3eaobho #FR-22-2601)
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805008 @3@350330@0 12 93° 07306%’6‘7@00 13 op0boorob 0‘9‘930@‘)0/‘7 12 /Joé-cptv/am 0363030 1
8000 3°39° 3 930 300/1(7(600{9 3, ‘7@‘95‘7 o33006-oo/‘7 1
3g96Bgyemo 30dh e 30bgdel ©63-0l gmomoagdol 3Gmagommo 30lidn®o i30dmBab ™l
lool)lra 30’)@333@360 o boangBOSm 83630°3°b @33060033600;
2ool)l)’a 8"33°6°°b bobgqmobob 33@0006)03@0 &) 30@330360 3@060 3% 3oobbn 3.6063@0330@0[}
b083@0(306m bom@gdsmwmaoob onOoOU(’Do

6980739
30[}0360 %obém?)o (CF) o6l boBme@obm3ob bodndo, 338@033 803633@363@0
MhmbemBn&Go Ga130Lomemo V920 NdS N0 306006 3m3Memo0080, Mmool Lob3oéao coosbcmmadoo
0 i JBIPOYTV0 ©o03°Qg 93 I3 @ J° QLod@™Y
1:3000. 6o, Gm3qmmo, ®o6adb  0LhMGo 006mBols &obb3q336 06 0  259homdol
ad IR 3MEoMY 354y 3 [0) J o 3ood
doér9gnmotrgdgem (CFTR) 3oemob, ggbgrogde 7 q31.2 géom8mbimdsdg. CF bolioomgos bsligborgo 3830l
3006)330@033 06033:13036000, 8«)30686‘3@0 d@méom ooogwao, 3063680b0b ©o Q3od@ob
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Introduction. Coronavirus disease 2019 (COVID-19) was first detected in China in December 2019
and declared a pandemic by the World Health Organization (WHO) on March 11, 2020 [1]. Coronavirus
disease 2019 (COVID-19) has become a major pandemic.

Reported symptoms of COVID-19 included cough (67.8%), fever (43.8%), increased sputum
production (33.7%), sore throat (13.9%), and nasal congestion (4.8%) [2]. Some patients had only
hyposmia and dysgeusia as initial symptoms. Olfactory dysfunction (OD), including anosmia and
hyposmia, is particularly pronounced among these symptoms in patients with COVID-19 and all these
clinical symptoms are widely described in modern literature [3,4,5,6].

In addition to olfactory and/or gustatory dysfunction, SARS-CoV-2 infection can lead to
neurological complications such as hearing loss, tinnitus, and/or dizziness. Despite extensive research, the
mechanisms and duration of the diverse neurological symptoms of COVID-19 remain unclear, as do the
pathogenesis that may underlie them. Direct toxic damage to the central nervous system, as well as
immunological and hypoxic mechanisms, have been discussed in connection with SARS-CoV-2 [7]. But
the impact of COVID-19 on the auditory system has received little attention so far.

In this article, we would like to consider the complaints and symptoms associated with the
auditory function that occur in the post-infection period in patients who have had this disease. And also,
to investigate and characterize the symptoms - tinnitus and hearing loss that occur after the elimination
of coronavirus infection, and their relationship with the severity of the disease.

Materials and methods. The aim of the study was to evaluate, investigate and characterize the
presence of symptoms such as tinnitus and sensorineural hearing loss in patients who had Covid-19, and
to identify the relationship of these symptoms with the severity of the disease.

We retrospectively analyzed from the period March-August 2022 the subjective and objective data
of 24 patients who consulted a laryngologist with complaints of tinnitus and/or hearing loss after covid-
19. In all patients, the diagnosis of Covid-19 was confirmed by a PCR test. The severity of the disease was
mild to moderate.

Patients turned to the laryngologist with the corresponding complaints on an outpatient basis, 2-
3 weeks after infection. Patients were evaluated taking into account subjective (history and complaints of
patients) and objective (otoscopic picture, tone audiometry) data.

Results. A total of 24 patients (14 women and 10 men) with complaints of tinnitus and/or hearing
loss were studied, aged 18 to 75 years.

Of these, only 6 patients aged 18 to 32 complained of tinnitus after suffering from covid-19. There
were no hearing complaints in these patients. The objective data of these patients corresponded to the
norm, i.e., otoscopic picture and audiogram were within normal limits. The symptom of tinnitus in these
patients appeared during the illness and persisted in the period after recovery.

Among those studied, 14 patients aged 45 to 75 complained of hearing loss and tinnitus
immediately after covid-19 disease. Notably, these patients did not complain of hearing or tinnitus prior
to covid-19. The otoscopic picture was within the normal range. But on the audiogram, there was mild or
moderate hearing loss of the neurosensory type.

And only in 4 patients aged 68 to 75 years there was a deterioration in hearing and a change in
the height of tinnitus in the post-infection period. These patients were diagnosed with mild to moderate
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sensorineural hearing loss prior to covid-19. The otoscopic picture was within the normal range. The
audiogram in all cases showed sensorineural hearing loss. Only one patient had the opportunity to
compare both audiograms (the new one taken after the illness and the old one made 2 years before the
disease), where there was a decrease in hearing by 10 dB compared to the original audiogram made 2 years
before the illness.

Discussion. We know that common causes of acquired SNHL include: labyrinth infections,
labyrinth or VIII nerve injury, ototoxic drugs, presbycusis, Méniere's disease, acoustic neuroma, and
systemic disorders such as diabetes mellitus, hypothyroidism, kidney disease, autoimmune disease, etc.
(8].

During the pandemic, it was repeatedly found in the literature that the course of COVID-19
infection can be complicated by a variety of neurological manifestations. Cases of sensorineural hearing
loss (SNHL), tinnitus and/or dizziness have been described during and after exposure to COVID-19 [9].

To date, various hypotheses have been proposed to explain the etiopathogenesis of neurological
symptoms that occur during the acute and post-acute phases of infection. Damage to the auditory-
vestibular system during SARS-CoV2 infection may be associated with direct damage to the structures of
the inner ear or with a virus-mediated immune response. Blood vessels, lymphatics and nerves, and in
some cases the meninges (as suggested by Degen et al. [8]), have been proposed as entry routes for the
virus [10].

Since the inner ear is vulnerable to viruses, sensorineural hearing loss (SNHL) occurs after
infection with SARS-CoV-2, often leading to long-term morbidity and poor quality of life. The high level
of chemosensory disturbances in patients with COVID-19 confirms the features of the neuroinvasiveness
of SARS-CoV-2, and the olfactory nerve may represent the point of entry of the virus into the central
nervous system [10-13], [abstract from Sensorineural Hearing Loss Post-COVID-19 Infection: An Update].

It is likely that many factors or a combination of mechanisms may be involved in the
etiopathogenesis of various symptoms, including SNHL. They may consist of hypoxia, immune-mediated
injury, coagulation disorders, and direct viral invasion/damage [14].

Despite the pathogenesis and various mechanisms of sensory hearing loss for the diagnosis of
SNHL in the first place, a detailed history is necessary. It is important to know whether the disease is
congenital or acquired, stationary or progressive, associated with other syndromes or not, involvement of
other family members, and possible other etiological factors. An accurate history, including previous
audiological events, is critical to guide the clinician in determining etiopathogenesis. To confirm this
disease, it is necessary to determine the severity of deafness (mild, moderate, moderate, severe, deep or
total). This can be clarified with audiometry. And also, an important role is played by determining the
location of the lesion, i.e., cochlear, retrocochlear or central, which means CT or MRI of the temporal
bone, as well as a number of laboratory tests: blood tests (leukemia), blood sugar (diabetes), serology for
syphilis, thyroid function (hypothyroidism), kidney function tests and etc.

And all of these actions are aimed at early detection of SNHL, as steps can be taken to halt its
development, reverse or halt it, or start an early rehabilitation program much needed for communication
(lectures).

Before postulating an association with SARS-CoV-2, the above should always be ruled out and a
temporal correlation between infection and onset of hearing loss should be established. If there is one,
then at the peak of the infection, hearing loss is likely to occur, the bright signs of which are high fever
and malaise. Probably, during this period, the hematolabyrinth barrier is destroyed. Sometimes an
antigen-antibody complex or an immune response to a viral infection can cause sensory hearing loss
during the downstream course of the infection. Thus, the onset of hearing loss within 3 or 4 weeks of
Covid-19 disease may be due to infection [15] which requires a more detailed study of the relationship
between these two diseases.

Conclusions. One of the causes of hearing loss and, in particular, sensorineural hearing loss are
viral and bacterial diseases. Accordingly, COVID-19, as a viral infection, and SARS-CoV-2 are the cause
of sensorineural hearing loss and tinnitus. It is noteworthy that the severity of the course of the
coronavirus infection is not decisive in the development of disturbances in the sound-conducting
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function. That is, even with a mild course of COVID-19, the virus can adversely affect the organ of
hearing, leading to tinnitus and hearing loss.

To diagnose sensorineural hearing loss and identify a connection with Covid, a detailed history

taking is necessary, it is imperative to conduct audiometry and, if necessary, determine the location of a
possible lesion, perform CT and MRI. In patients with a previous diagnosis of non-sensory hearing loss, a

comparison of the early and new audiograms is necessary to determine the level of hearing loss.

Further study of the relationship between Covid and sensory hearing loss is necessary for timely

diagnosis and initiation of treatment in order to avoid hearing loss in patients and the development of

tinnitus, which leads to a deterioration in the quality of life.
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SUMMARY

Coronavirus disease 2019 (COVID-19) was first detected in China in December 2019 and declared
a pandemic by the World Health Organization (WHO) on March 11, 2020. Reported symptoms were
cough, sore throat, nasal congestion, and olfactory dysfunction and all these clinical symptoms were
widely described in modern literature. In addition to olfactory and/or gustatory dysfunction, SARS-CoV-
2 infection can lead to neurological complications such as hearing loss, tinnitus, and/or dizziness. Despite
extensive research, the mechanisms and duration of the diverse neurological symptoms of COVID-19
remain unclear, as do the pathogenesis that may underlie them.

The aim of this study was evaluating and describe hearing disfunctions in post-Covid-19 patients.
24 patients were studied between March and August 2022. All patients were diagnosed with mild-to-
moderate Covid-19, as confirmed by a PCR test. Recovered patients visited to the laryngologist on an
outpatient basis 2-3 weeks after the disease with complaints of tinnitus and hearing impairment. The
evaluation of the results was carried out taking into account the anamnesis of patients (subjective data)
and otoscopy and audiometry data (objective data). It is noteworthy that the severity of the course of the
coronavirus infection is not decisive in the development of disturbances in the sound-conducting
function. That is, even with an asymptomatic course of COVID-19, the virus can adversely affect the
hearing organ, leading to hearing loss and tinnitus.

Keywords: Covid-19, sensorineural, hearing loss, tinnitus
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DAVIT CHKHIKVISHVILI, IRAKLI CHKHIKVISHVILI, NUNU GOGIA, MANANA ESAIASHVILI
SEPARATION OF ANTICARCINOGENIC POLYMETHOXYLATED FLAVONES FROM CITRUS
ESSENTIAL OILS BY HIGH PRESSURE LIQUID CHROMATOGRAPHY METHOD
TSMU, V1. Bakhutashvili Institute of Medical Biotechnology

SUMMARY

Citrus fruits essential oils are rich in various compounds, including polymethoxylated flavones.
Tangerine essential oil contains the largest amount of the polymethoxylated flavone tangeretin, while
oranges contain almost equal amounts of nobiletin, tetra-0-methylscutellarein, heptamethoxyflavone, and
tangeretin. Lemon and grapefruit are poorer in the amount of polymethoxylated flavones, although they
contain more hydroxylated polyphenols. Therefore, their antioxidant activity is higher than that of orange
and tangerine essential oils.

Keywords: citrus, essential oils, flavones, chromatography
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TINATIN GORGILADZE 2, EKATERINE MUJIRI?
CLINICAL EXPERIENCE OF USING BIOACTIVE MATERIAL “BIODENTINE” IN THE TREATMENT
OF TRAUMATIC PULPITIS IN YOUNG PERMANENT TEETH
'Batumi Shota Rustaveli State University; 2"Smile-Dent" dental clinic

SUMMARY
Permanent tooth injuries account for 90% of children's injuries. The central incisor teeth are most
often damaged. Trauma to the tooth can cause pulp necrosis, retardation of tooth growth, and root

formation. "Biodentin" is a bioactive material; its direct contact with the pulp contributes to the formation
of tertiary dentin and maintains the vitality of the pulp. These qualities of the material made it possible to
use "Biodentin" for the treatment of central unformed incisors during injuries. 24 months after the
treatment, the anatomy and function of the tooth are restored.

Keywords: apexogenesis, bioactive materials, immature cortical nyami, partial pulpotomy

47



JECM 2023/3

33[}030@0. 300306@35[)0 ©o 603333630 Lo 38000@ bdotoco 6353@330 360@360[) 060333@0
@0300636360, 5 6@0[} 603333630 3?)0@0[) 06)033330 boano@mQ 33‘)@806[5 31-40%-U, booq)oo
60060053530 - 16-30%-UL, 12 Gme ob03m6603 38‘30330 06)0333&)[) 803630@350 os@gbb o 6033630 12-
33%-U 39000896L, beremem gmgmbgddo - 4-19%-L [2]. dncedoge 380emgool oB0obgds 3goc0ggbl 4933300
0603336(7[) 90%-b, 8s50» dm&al 833@038 3{@0@ Bgsd)éo@‘aém boiémgqm 8006@050. 360@360[)
Bmgabowmbob 308380 bdotroco l)b3oq>obb3o Lobols bogm%oﬁbm3636m @630333600, 8aao@omo@,
003030l b3m(4>o‘3@o 383066353&7[), b003¢m3m50@m 030(4)032%)[) Q)é)oob [4,7].

360@0[} @60380[} 6L, 6)00(30 3’3@30[} 308860 o6 ool aobbsoqm, 33@3030 06)@3330
30360’)306)33@0300, 6mdemob  botabbob Q’°Q’886° 6003@00. 033800, Lobbemols 303md833ob
@06@3330, 030 30@360 bobb@cbé@&gbob qm%ooGgBo Hgbod@mo 3'3@30[) 63 36)0030[) 803330 aob@gb
[1]. Cvek-ob 3ogesr 00booghmErgdmob gmoe  3emeboggéo o Jobhmemmgonto  33emg39d00m
@0@8360@00, 63 3‘3@30[} 303360[) 8obb60b o6 b@gbo 06)0333@0 360@330[) 60563603@0
3006(508060300. osmgbomo 36)00(33[)0[) boq:éaa 803033@863@ 33@3030 36)0’)0 3306)0[} 838@38‘)3 233—83
©6Io 96 Bolnems. $96Lomo 3ymm3s vxm8mbgboem odbs hE033emo Bgodntaceob 6o8cgbadg 33-00
boq;63330 [5]. 33@330[} 03000632)0 3030@636 @0[}33603@3, é6md 3'3@30[) Bbm38@88m033@m30b
33[}060683636@0@ Lo 38at4mboo dberemaeco @030&536’3@0 3'3@30l) 033'300(300. Sl’ 06@33-) boanoggbob,
300305@060000 dbeemmce 06%0306363@0 83068306003060 33@30[) 033360300, 30606)3‘363300 33@30[)
do&omoco boBoeml, émagwboe domomo 6383636\)300[) '360(4)0 od3b.

33@30[} Bbm33@33mo33@mbob 33606536360[} 60@08533300 3603363@0}60 od3b, 30600@06
dobo 0600—3(4)0)0 30003060 OSUGdBoo QSGOOSOB 6063md36oo, 60033@03 86&3@@360 330@0[)
oamiéoQOG ™o Bemob 806303@006030. 038b3ob Boamso@obgbob 360033[)30 33@30[} 6336)0030[)
333mb333030 QSG@OGO 33@06) ob&%gbb 3600b oo o33l)3ob 33@@360 6)3360 mbg@o, 3bb35>33oq>o ©o
890%3’ 33[)02)030[)0@ 360@0 33@06 36@36[} qmd)3o(4>oo3ob.

Boamnso@obgbgqm 33@8030 360@360[} 3 33660@(\060[} 360’)660030 8030@36000 803830063[)@0
deemm omGQSU@oo, 603 6060306002)0 60%06)83 0d 36330600360[} 8030083603, 6008@3603
ob0033@06)36b 33@30[} Goéamdaﬁob. Sém—gémo 30633@0 oym 30@30380[} 30@6mdb0@ob
333338@0 360306)0@360, bmqmo 1993 GSQ)b 0336033@0 agesogégbob 308(43 agodaso MTA
(306060@0600}5[}0@06636060). Sb 60l 80[)0@0, 60033@[)03 8°°F’6°° 3 33300(4)0@ 803005003@0
oq;q;agﬁoooo m3ob36360, Bom33m03b330@oo. MTA-L 8030033686000 (’960333@0 3‘3@30@0[}
d 33660@0060[) 388@88 Eob(boo@ooaonéo 33@330[}0[} 33@3030 NG oq>o603606mq>o 060’)360000
33@0@86860. MTA-L 80800336360[) ©6mU, 30@30330[} qu)émdboqmbaos 806[)630333000, 33@3030
63 36008‘3@0 (33@0@36330[} 806300006)360[) SO m™dS 6o 3@0600, Goéamodaﬁabo 6030@36000 bdg@o
@360060[} 3(4)3.

moseag@ém:;g b(bmao(me)maooBo 03060’)0)@ 803000936360 Bomod(t)oné)o 36)3306060,
6)00600(4:0300 ,,500’)@360060“ (“Biodentinine TM” Septodont), 6)0080068 @Ssd)osob 303338@0,
6)0038@[)03 od3b 3b803bo 0’;3ob33360. dobo 80800386060 33[}06@363@00, 6)0080')(4)3 330@0[)
63066306«)306 ob333 065«.\306 6oBocemdo. 3@0603360 ©o @obméo(bméon@o 33@33360 830533536[},
&I E)ooo@gs(bo&) 060l doemasb 30660 Bomaamosbgbo@o doboeme, ob333 3ooﬁﬁoe 3°‘4’8°
Egéaggogoeoob 36060. RY:| m3ob36360b 80300 dobo 80800336360 3806@360, émoaoo(‘)B Qémgbomo 6\3060
6 ogoon. ob ob@oan@oégbb 33[)0883@0 @360060[} 6063md360b o 536ob bonsgmgbm 306)00636[)
@8600600836380[)0’)30[).

330930l mdaggdhe o dgommepgdo: Bggbo 33emggol FoBobl dgocggbrod SGvpMEIatgdyem
360@8630 Booo@ng)oGob 36)330600360[} ngadd)gémbob 3@060336)0 380(30[)860, 30606\)@36)0
360@360[} 660383@0 Qo%oongobob. 33@33030 3006050@3003@0 8 Bemocoob 9 6@03@8 obo 30[} 7
30303600, 6003@{@[)0(3 oq:gsoasgboo@o 336060@360 360@8&7[) 060330, 6)0033@000 o33b33508 0ym
0600300(4)30(4)35'3@0. 7 303036@0@06 2 oym 80080060 ©> 5 go9p0. 30(30860330 3008380(430003@686 1.1
360@360[} @603800’). mmnb 333mb383030 3‘3@30[} 308360 NG oym 806[}60@0, beoemen Lodo 3330053830[)
Qé)mb 33@30 oym 605[}60@0. 303036@850 UﬁomQGSS 63030@b 08838600360@ 803@08006868@38,
oo3ooo632>oooo 1) 3030@360 o6 0Q3603636mq>ooo, 336 33[}00 oym 3063000300’)0. 636083600@0080‘360Q
NG QQSGOHGSBMQQ 83@0@36360 336003030@36 dbm30@30. oanQmeéo3o oﬁgbma?)oboo o
360@0[} o%ooqmeoob 338@38, b@géo@n(‘)o dmbom 360@0[} 363306)06360[) 338@88 4 333mb333030 0d

48



JECM 2023/3

360@3330, 60083@303 33@30[} 303360 N oym aobbﬁoqm, 36330606)36‘3@0 q)éznb o3b 33683
300300003[)30’; 600’:@36@)060[) 60b333o, 300305@06303 om6m3863@0 338360000 o?)oo@oeoo ©o 330@0[}
330633063060 boBoemo 0mgog0bge Lboggodyotrgoswo 3md3mBotoor “Estelite Sigma Quick”. od
3830053333630, on)oB 3033(4)0 805[)50@0 oym, 300305@06303 33@30[) 033360300 b@géo@néo 3ol
boano@abooo. 338mb0o30 dgo 1 530030, 603 3083060363&5, éHma osmabomo 3'3@30 0333006853@00.
36330606853@0 Qénb 03l> 336)33 3033.)0003[)800 ,,booo@gGOoGob 6053330“, 333@33 omsmaaén@o
39996(h0 0 dememmb 330633000l EgLhogEs300 Lboggodyotrgoscn 3md3mBohno “Estelite Sigma Quik”.

S 33660@0)60[} 3033dd)36m50b 30030[532)@00’) 3‘)30866""’ @00330@036)82)000 1 330(4)01), 3,6,12,18
o 24 oosob 383@36 635683503@0080360 30056(4)00@0[) boan\)QSBOOD. bosmﬁ@émq:m 3080032’83
303035036[5 5030@850 NG OQSGOBGSBonm, 686088600@0080360 33@330[}0[} 300000@0030360
33@0@86860 NG 3@06@350’)@@ mméagd)o oo3ob 333@33 033b3ob boaédg o%é@gbmq)o ©o 33@@350
oym 60bd3@363qm. 18 oo3ol) 333@38 o33b330 8(4)@0 Qoobén@o o oBSdbo oym 3330660032)‘3@0,
booQ)oo 24 msob 338@88 038db0 503(‘090@05@0.

3@0503360 998mbgggo: 8mggdotms 7 Bemol 3o3096h3o 1.1 oo 2.1 380emgoal hérog3yemo
Qo%oongooo (bné).l). @60330 300@00 ™60 qub Bob. gdoaobm:;ob NG 303306)0303[). '35030[1 S 3330’)60@
803005063@ d) 3030@35[} 6833860036)13@, 38d050 33(4), d)°dd)°@3" 803@0800586@3683. mboadﬁné)aQ
oq>0603632>o 1.1 o 2.1 350@350[5 83068306003060 6050@0[} ngggd(bo, (4)0038@03 333[}0603360 5@8 30[}
v 3@0[}[}.

by, 1 | ' by 2

69b(hagbmemmmgoyéoe 3qlgel 8migboemmds o6 ©m0badbgdmeod, sLggg 96 gemobrogdmeod
33E000g3900 39600303000 Jumgoemdo (L. 2). sgommd&ogo vbgbmgBoal 393, mBemobogals(;
8030’)30986300 06)0030060 8306303(4)0603\)6 Séoooqa 1:200000, 350@0[} o%ooQ)oBoob o b(i)géo@néo
dmGom 3doemol 36930606900 d93ga, 3nem3el 308960 o6 goblbowmos. 36gdototgdyemo L
gL 39689 dmgomogLge domegbrbol bobgggn, 8mgobrobgm 0mbmagemmo (3999b¢0o 0dmemszos o
3d0emob 330633063060 bobocmo smgog0bge Lbagasdysérgdon 3md3mBocteo “Estelite Sigma Quick”
(byé. 3, 4).

oggbocro (byé. 4)
033960b 36900 (bys. 3)

49



JECM 2023/3

6‘96-03 ‘76-095(5030 12 m‘?ob 3‘73(0‘95 18 09306 3(93(0‘95 24 09300 333(0‘93
(byé. 5) (byés. 6) (bn6. 7)

33@330[5 33@33360: Booo@gsd)o[;ob 80300336360 336660@360 360@8%[) ¢6a33360b 6™

odamg3e 39993 dggagdl :

2. 360@0[} %8b3ob 3(4)@0, 60033@0(3 Qob@né@gbo éasoagstmaonéoQ (b'{]é. 5,6,7);

3. 3%0emob g3qbgoL 39c0emgdol gobggemgos;
4. 539dLob Bodmyoemndgos 3316bocnmdocob 24 mg9do (Lyé. 7);

@obsnl)oo: 33360 33@330[) 38@383&) 30030[)36@000 303035@)360[} 5030@360000 o 33@330[}
mbogddméo 330000@36000 (336) 33[)00, 68608360066)00300). 33@38360, (4)0)33@08 3030@300 oqmb(bnéabb
BomQSGC)oGob ‘360 30@36 0’:3ob3633b, 80806)@00[) 33@3030 Séqmb %od(i)ooégbo, (4)03 806030600686[)
39U53g7cm0 0g6hobols Bo3cagdbol, gl bgerml 7Byl 3300l o3qlgel BeBeysemodgdsls o dobio B6coal
Qobénqagbob. 603 Qobo:]é)@‘gbo 12, 18, 24 oosob 333@38 F’SOEb 3036 30@863@0 3‘)30360860[’
33‘3660@0050[) 33@3836000.

33@33330: 360@0[) 33@300860b @émob ,,500’)@360060[)“ 303003368603 033360, &Hm3 36330606[}
od3b 6030050@3@0 oo3ob86830, 6008@3503 bobooooq)gbo 333@360 oosobgbgbooo, ool Bom33m03bgbo@o,
boboongbo Qoboqm Bo@m@mdbonémbom, 806)0030@ 39)6@350 036006 806)330030, od3b 306)80
QQ\?SSOOU 360(4)0, o620l 636663600 3006(60[)63@0 [6]. 363306)000[) Sb oo30l)3532>0 06@330 boanowgbob,
6md 8°3°°3°936°°°° 060030')(4)30636‘3@0 033b332>ob 8dm63, 33@3030 360@360[} @6)033330[}
bod 3nEbocmmco.

Lo 3m6¢6mq)m 303003683 303006@36[} NG oqgsoasgboo@ooo 3030@850 08338600363@,
38d060 33(4) ©o oodd)oQ)né 803@03006868@83, 08630038 NG nﬁomQGSG cn3ooo6350000 bobooomob
h3030cg3L-

B336b 3036 Bod)oéabnqm 33@8386"[’ 33@383330 033360, 6md yggemo 3@0603‘36) 338005383030
300qu0 330@0[) q33b3ob ﬁoamgo@obgbo - oBSdbmagsgao, 603 qmbdméq)abo 3@060 3360 o
6360836«3@0030'36)0 3(\060600@00’) @06030 3030‘

3633060@) ,,500’)@360060[)“ 6030088632)0[) Qémb, d 33660@0060[5 QaQOBomo @06080 30
oQOGOBESBon d 33660@0}60[} @063360[)0006033. dobo Gso@mbooo 3ml336b@o 360@0[) 06000080360

80)@006(')60[}0 @0 q}nsdBOOb OQ@&SGD 33@30[’ Bbm38@38m033@0060b 38606}8368600’). 80@863@0
38@86860[’ bOCBUd:;SQ%S 308306@00 6\)630850@0’)0), 6(‘)8 ,,BOC’)@SGOOGO“ OdGODé}O@ 3883(')&@00
bod 3nEbocmmco.

3>3myqbgdnemo emahgody®e:
1. Bununmuenxo IO.A. BiusaHue ypoBHS aMIyTauuy IyJbIBl Ha Ipouecc (POPMHUPOBAHUA KOpHeil
IIOCTOSHHBIX 3y0OB, IIOABEPTIINXCA JHAOIOHTHUYECKOMY jedeHuIo // KimHmdeckas cTomaroimorus.

2000; 3:40-42.

50



JECM 2023/3

2. Bombepu P.P., Harran M.C., Xo3u M.T. [lerckas cromaronorusa: pykosozcTBo / moz pen. JLIIL
Kucensaukosoit. M.: 'DOTAP-Megua, 2013.

3. M. Aeinehchi, B. Eslami, M. Ghanbariha, A.S. Saffar. Mineral trioxide aggregate (MTA) and calcium
hydroxide as pulp capping agents in human teeth: a preliminary report. Int Endod J. 2002; 36(3):225-
31

4. Bruns T., Perinpanayagam H. Dental Trauma that require fixation in a children's hospital. Dental
Traumatol. 2007; 24 (1):59-64.

5. M. Cvek, P.E. Cleaton-Jones, J.C. Austin, ].O. Andreasen. Pulp reaction to exposure after experimental
crown fractures or grinding in adult monkeys. ] Endod. 1982; 8(9):391-397.

6. M.S. Dominguez, D.E. Witherspoon, J.L. Gutmann, L.A. Opperman. Histological and scanning
electron microscopy assessment of various vital pulp-therapy materials. ] Endod. 2003; 29(5):324-333.

7. Gabris K., Tarjan L., Rozsa N. Dental trauma in children presenting for treatment at the Department
of Dentistry for Children and Orthodontics, Budapest, 1985-1999. Dent Traumatol. 2001; 17(3):103-8.

8. M.G. Gandolfi, G. Ciapetti, P. Taddei, F. Perut, A. Tinti, M.V. Cardoso, B. Van Meerbeek, C. Prati.
Apatite formation on bioactive calcium-silicate cements for dentistry affects surface topography and
human marrow stromal cells proliferation. Dent Mater. 2010; 26(10):974-992.

9. Grech L., Mallia B., Camilleri J. Investigation of the physical properties of tricalcium silicate cement-
based root-end filling materials. Dent Mater. 2013; 29(2):e20-e28.

10. A. Nowicka, M. Lipski, M. Parafiniuk, K. Sporniak-Tutak, D. Lichota, et al. Response of human dental
pulp capped with biodentine and mineral trioxide aggregate. ] Endod. 2013; 39(6):743-7.

11. A.N. Sawyer, S.Y. Nikonov, A.K. Pancio, L.N. Niu, K.A. Agee, R.J. Loushine et al. Effects of calcium
silicate-based materials on the flexural properties of dentin. ] Endod. 2012; 38(5):680-683.

12. Torabinejad M., Parirokh M. Mineral trioxide aggregate: a comprehensive literature review - part II:
leakage and biocompatibility investigations. ] Endod. 2010; 36(2):190-202.

020600206 309650@00{9 12 I 030@(9606:9 3‘7’_)‘0('/30 2
aéaq;méaoéoabn@ 3003 300emgdde (1)60383@0 Jnemdochgdols 6mb bomadﬁonéo dobsemols
,,3000@366060[}” 3\)300336360
12)000330[) 3000’)0—63[)00030@0[} boba@ago%m '360336[)00800;

2hendohncmmaom&o 060 2 ,,L3v00M-c0abMo
0] Hr™goyto 3apobog -9

6980739
33@330[} 80306l 6063000@636@0 0603006306363@ 8‘3@303 360@3630 660333@0 33@30@0[}
Qé)mb Bomodd)oné)o 3ob0@ob ,,BomQSGOOGOU” 80300836830. 36)33060@0[} Soggdo:]é)oobob @0@3360
333660@(\060@06 24 oo3ob 333@36. 3‘3@3030 360@360[) Qo%oonggbo 60333000 06)038330[} 90%-b
3q0 6L, 03 bdooco B300broqdo (396 scmméo bodé 30 3000MmAad0.
9°©39°Y: Y3909 Q @900 390¢h &0y I Jo0 ooy
360@0[} 06)03808 3306@360 8030’)063000[) 3'3@30[) 53360080, 360@0[} 36@0[)0 ©o %3b3ob
qgméaoégbob 380306b32>o. "600’)@360060" - bomodd)oném aobo@o, 3olio 33@30[)0006 Dano@m 3m6¢od00
ba@b '353006[) 33[}0883@0 @36@060[) 5e6>3md860b o 33@30[} boBme@obUGQ(‘)oonbob 33606536360[).
ob 30@30380[} boq:o 30@0[) 333333@0 30@6)00[) 30033@0 80[)0@00, 60033@0(3 boboom@abo 333@360
m3ob36360m: Bomaamosbgbo@oo, 036006 806330}30 8&8&06350[} 3606)000 boboom@gbo, od3b 30680
0dom6o 2003060 ool Jumanemenob, Sb 3nem30do 360l odhmEqdol asodhenéadol nbo&o.
90 3°3 300 302 939 9@ 0L 3oghmeag 3°°9hentg J
Bobocmol 98 q0LAdad3> dqlodmmadaemo  avbod  "domeoabhobol"  298myabads bh&oemmbro,
@ 305990 JoRo@YOo  @ooo ©9°0 3 Y9°9 Booh®oy
Bodmmyscmodadqemo, Lodéamo 80cmadol Lod mébocnm 003080l EmL. 3 MmGBboenmdocsb 24
JYe00g09 90 300y 39 @™ Hto39g Q 39 @ \3
oo3ob 333@88 330@0[} 060600300 o %UGdBO‘) oQ@&)Goqmo.

Oo

51



JECM 2023/3

503(')@9098 &JOJ&, 030)05@0@ JJ@J&OJJ, 3‘960& 3300,‘?
393-656emogols hGoghol Bgoo bo6ammol 5603560 309810 Lobbemegbgoel gbeml zm3ey®o
9g0meogd0o 3 3365.)@0050 303339030

oobl)n 8 \3]3\)600[) bob 30@0006)00[} 030@88036)0 3@06030
Doi: https://doi.org/10.52340/jecm.2023.03.10

NIKOLOZ BUADZE, AVIANDIL KUTUBIDZE, MERAB BUADZE
ENDOSCOPIC TREATMENT OF NON-VARICOSE BLEEDING FROM THE UPPER
GASTROINTESTINAL TRACT IN CHILDREN
Thbilisi State Medical University, G. Zhvania Pediatric Academic Clinic

SUMMARY

Pediatric gastrointestinal (GI) bleeding is a concerning medical condition that can lead to
significant morbidity and even mortality if not promptly diagnosed and treated. In children, non-variceal
GI bleeding is one of the most common causes of this condition. This article discusses the endoscopic
treatment options and various classification systems used to assess and manage non-variceal GI bleeding
in pediatric patients. Additionally, it explores specific conditions associated with pediatric GI bleeding,
such as peptic ulcer disease (PUD), Mallory-Weiss syndrome, GERD and Dieulafoy lesion.

Keywords: Non varicose pediatric GI bleeding, Endoscopy, Forrest classification, Sheffield
classification, PUD, Mallory Weiss syndrome, Dieulafoy lesion.
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MARIAM GOGOTISHVILI, TINATIN GORGILADZE, MZIA BAKRADZE, FRIDON JAPARIDZE
THE ROLE OF SOFT TISSUE VOLUME IN THE DEVELOPMENT OF PERI-IMPLANTITIS
Batumi Shota Rustaveli State University

SUMMARY

The role of aesthetics and naturalness of periodontal soft tissues in the presence of orthopedic
constructions is a difficult clinical task. A study was conducted on 46 clinical cases where two-stage
implantation was done. In 25 clinical cases, the keratinized gum thickness with the implant was 2 mm>,
and in 21 - 2 mm <. According to the conducted study, in all dental implant cases where the keratinized
gingiva was 2 mm < we obtained higher periodontological indicators, compared to the clinical cases where
the gingiva was 2 mm >. The bone cannot ensure good adaptation of the implant and attachment to the
soft tissues. As a result of research, we can say that in dental implant the risk of inflammation of
surrounding tissues is less if keratinized layer thickness > 2 mm. BL indices of loss are high in all examined
clinical cases where the thickness of the keratinized layer is < 2 mm.

Keywords: periodontal soft tissues, orthopedic constructions, keratinized layer
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NINO LEKVEISHVILI 2, MARINA KUPARADZE 2, JA AVALIANI 2, ANZOR MFLIA "/,
ZAZA BERISHVILI 3, GIGI GORGADZE?, GIORGI ZHORZHOLIANI?
GENETIC THROMBOPHILIA COMPLICATED BY VARICOSE VEIN THROMBOSIS AND
THROPHIC ULCERS — A CLINICAL CASE REPORT
!Cardiology clinic "Guli"; ?Tbilisi State Medical University; 3Grigol Robakidze University

SUMMARY

Genetic factor is the leading in the development of varicose veins, although certain risk factors,
including: overweight, old age, female gender, sedentary lifestyle, lower limb trauma and others
contribute to its formation.

Thrombophilia is a risk factor for the development of venous thrombosis and chronic recurrent
trophic ulcer, although the relationship between them is not well understood. Hereditary thrombophilia
is a rare disease characterized by severe complications. The correlation between thrombophilia, varicose
veins, and chronic venous ulceration is quite strong.

This paper describes the case of a 43-year-old man who was treated in the intensive care unit of
the clinic in July 2019 with the diagnosis: thromboembolism of the pulmonary artery, thrombophilia,
phlebitis and thrombosis in the phase of recanalization, with chronic venous insufficiency of the lower
limbs, with a long history of varicose veins of both limbs and with diabetes mellitus. Faced complaints
were: easy fatigue, weakness, shortness of breath, heart palpitations, feeling of heaviness and pain in the
lower limbs, swelling. In the anamnesis - several cases of exacerbation of superficial vein thrombophlebitis
were present.

Despite the uncertain prognosis, remission was achieved on the background of intensive
anticoagulation therapy. Considering recurrent thrombophlebitis, screening was prescribed.
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The case is interesting from both a theoretical and a practical point of view, since the described
severe process became manageable - the acute form was transformed into a chronic one with a long
remission. At this stage, the disease is not progressing, there are no additional complications.

Keywords: Thrombophilia, Varicose veins, Thrombosis, Genetic factor, Anticoagulant therapy.
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Introduction: The “autism spectrum disorders” (ASD) are considered as an overlapping
neurodevelopmental condition that have variable impacts on different individuals. This variability arises
from dynamic interactions between biological and non-biological risk factors, which bring about
increasing differentiation between individuals over time. Although this differentiation continues well into
adulthood, the infancy period is when the brain and behavior develop rapidly, and when the first signs
and symptoms of autism appear [1]. Autism spectrum disorders are not rare and they have been
increasingly noticed by the media, clinicians, and from the general public [2].

Autism spectrum disorders (ASD) include the DSM-IV diagnoses of Autistic Disorder, Asperger’s
Disorder, and Pervasive Developmental Disorder-Not Otherwise Specified [3]. According to DSM-IV
criteria, Autistic Disorder is characterized by persistent and heterogeneous neurodevelopmental disorder
and deficiencies in the areas of communication, reciprocal social interaction, and restricted/repetitive
behaviors and interests, with an onset prior to three years of age [4]. While children with Asperger’s
Disorder characterized by a greater or lesser degree of impairment in language and communication skills,
as well as repetitive or restrictive patterns of thought and behavior and interests, they do not have
cognitive delays. Children with Pervasive Developmental Disorder-Not Otherwise Specified (PDD-NOS)
characterized by impairment in the development of social interaction, verbal and non-verbal
communication, imaginative activity and a limited number of interests and activities that tend to be
repetitive. Symptoms associated with Autistic Disorder but do not meet the full diagnostic criteria [5].

Early identification of autism spectrum disorder (ASD) and other developmental disorders often
allows access to interventions, which is an important step in optimizing outcome. Early identification
leads to an earlier education planning, more understanding and support from family/caregiver, delivery
of appropriate medical care and treatment of associated conditions, genetic counseling (particularly if the
child has a condition associated with ASD, such as tuberous sclerosis complex), early individualized
intensive intervention depends on the specific strengths, weaknesses, and needs of the child and family,
early and appropriate interventions are critical for optimizing outcomes in individuals with ASD [6-13].
Therefore, these emphasize on the importance of surveillance and screening for ASD [14].

Surveillance is a flexible, continuous process which knowledgeable professionals collect
information from multiple sources (e.g., observation of children during child health care visits, asking
specific questions to elicit caregiver concerns) for identifying the potential risk factors for developmental
and behavioral disorders and addressing developmental concerns [15,16]. Developmental surveillance is
supported at every health supervision visit, as is as the administration of standardized screening tests at
the 9-, 18-, and 30-month visits [17]. Screening is defined as a brief, formal, standardized evaluation with
the purpose of early identification of patients with unsuspected deviations from the norm. Screening
instrument enables readily detection of conditions/concerns that may not be readily perceived without
screening. Effective screening results arise from combination of standardized screening tests and clinical
judgment. Screening does not provide a diagnosis; it is for determining the need for further investigation
(e.g., a diagnostic evaluation) by clinicians with special expertise in ASD [18].

Target groups for screening include symptomatic children with clinical features associated with
ASD. Symptomatic children include those with delayed language/communication milestones identified
by screening tests or caregiver report, children with social or language skills regression, siblings of autistic
children, children (regardless of age) whose parents, care provider, or clinician raise concerns regarding
ASD (e.g., those with atypical behaviors, difficulty socializing, rigidity of behavior that interferes with
function) [19]. ASD-specific screening at 18 and 24 months of age is recommended for children without
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clinical features associated with ASD [20]. Some factors might delay diagnosis, such as less severe
symptoms, female sex, coexisting problems (e.g., anxiety, hyperactivity, mood disorder), lack of continuity
of care, hearing impairment, oversensitivity to pain, attribution of regression of skills to "stressors" (e.g.,
birth of a sibling), language barriers, being in an underrepresented ethnic group, living in a rural area, and
lower socioeconomic status [21-24]. The presence of coexisting problems (e.g., anxiety, hyperactivity,
mood may mask or exacerbate ASD and impact on the timing or accuracy of diagnosis [25]. Delayed
diagnosis can be largely prevented by recognizing early signs and red flags of ASD which are often present
before 18 months of age and frequently are of concern to caregivers. The initial developmental concerns
expressed by caregivers are delayed language and social/communication skills, frequent tantrums or
intolerance to change. The problems of most children with developmental problems were detected
through clinical judgment based on caregivers’ concern.

Prospective studies of children at risk for ASD and retrospective studies using home movies to
examine the early development of children with ASD have recognized a number of early symptoms and
signs of autism are not present at birth but begin to appear after approximately six months of age.
According to age, infants below 6 months exhibit mean decline in eye fixation from 2 to 6 months of age
(as measured by eye-tracking technology); The changes are documented with technology were not visible
to the naked eye. In fact, earlier eye-gaze studies done without eye-tracking technology failed to capture
the pattern. Therefore, caregivers of young infants should not be concerned if the infant does not always
meet their eyes. That early signs of autism can be detected in infants between the ages of 6-12 months
include reduced response to name, gaze to faces, social smiling, reactivity, social interest and vocalizations
to others and a tendency to fixate on particular objects in the environment. Toddlers between 12-24
months at risk for an ASD might talk or babble in a voice with an unusual tone, display unusual sensory
sensitivities, carry around objects for extended periods of time, reduced frequency of sharing experiences,
interests, or attention with others, repetitive behaviors, delayed expressive and receptive language, and
problems with eye contact, orienting to name, pretend play, imitation, and nonverbal (e.g., gestural) and
verbal communication.

Several screening tools have been developed for assessing early social and language milestones in
children younger than three years old [25]. One of these screening tests is the Modified Checklist for
Autism in Toddlers, revised (M-CHAT-R) which is a two-stage tool to assess risk for ASD; It's intended
for toddlers between 16 and 30 months of age. The first stage is a 20-item, yes/no caregiver-report
questionnaire, which takes less than 5 minutes (a combination of questions from the CHAT and questions
addressing core symptoms of ASD). The current recommended scoring algorithm is categorized in three
groups; M-CHAT Total Score 0-2 which do not need Follow-Up. If child is younger than 24 months,
screen again at 24 months (or after 3 months has elapsed). Continue developmental surveillance-CHAT
Total Score 3-6 which in this case, conducting the M-CHAT/F is important to evaluate risk. If child
continues to score 3 or higher, refer immediately for clinical evaluation and to determine eligibility for
early intervention services. If Follow-Up score is 2 - monitor carefully, since child may need referral. And
finally-CHAT Total Score 7-23 is considered as a risky group for ASD or other developmental delays. It is
acceptable to refer immediately without completing the M-CHAT Follow-Up. The second stage consists
of a structured follow-up questionnaire administered by a health care professional which consists of the
same questions as the first stage but for obtaining additional information and examples of at-risk behaviors
for any items failed on the first stage. It takes approximately 5 to 10 minutes to administer.

Another screening tool is (STAT) which stands for screening Tool for Autism in Toddlers and
Young Children. (STAT) is an interactive, play-based screening measure that can be used for screening in
children age 24 to 36 months which consists of 12 activities assessing imitation, play, and communication
that take about 20 min to administer. It was designed specifically to differentiate young children with
autism from those with other developmental concerns.

The Infant Toddler Checklist (ITC) is another tool to identify different aspects of development in
infants and toddlers; this checklist should be completed by parents of children ages 6 to 24 months or
children of that age who exhibit communication delays, including autism spectrum disorder (ASD) to
determine if referral for evaluation is necessary. Parent's Observations of Social Interactions (POSI) is one
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component of the Survey of Wellbeing of Young Children (SWYC) that was designed to detect Autism
Spectrum Disorder (ASD). It is a 7-item screening tool that was developed from the Modified Checklist
for Autism in children 16 months to 35 months. The (POSI) includes five of the six critical items of the
M-CHAT and two questions about behavior based upon the Diagnostic and Statistical Manual of Mental
Disorders (DSM) criteria. In general, diagnosis of (ASD) is a two-step process: (a) screening, and (b) a
comprehensive diagnostic evaluation. Therefore, after administration of screening tests, children with a
positive result are referred for diagnostic evaluation.

The Autism Diagnostic Observation Schedule (ADOS) is one of the few standardized diagnostic
tests which includes scoring direct observations of the child’s social interaction, communication, play, and
restricted and repetitive behaviors in children and that accounts for the developmental level and age of
the child. During an ADOS™-2 assessment, a specialist interacts directly with the child in social and play
activities. The test takes 30 to 60 minutes to conduct and consists of four different diagnostic algorithms
that allow the examiner to observe the behavior at different levels of development and language based on
chronological age of the child. For example, Modules 1 and 2, which are intended for use with children
with a language level of less than 48 months who are preverbal or have single-word language or with
phrase speech abilities, include playing with bubbles, the release of an inflated balloon, and a pretend
birthday party. Modules 3 and 4, which are designed for older children, adolescents, and adults with fluent
speech and have the ability to use complex sentences and talk about things that are not immediately
present, include questions about emotions and relationships as well as retelling a story from a book and
demonstrating a routine activity. The examiner can use more than one module to adjust the complexity
of module for a child. The goal of the ADOS is to provide a hierarchy of “presses” (social structures) that
provoke behaviors in standardized contexts related to ASD. ADOS classifications are based on specific
coded behaviors that are included in a scoring algorithm based on the DSM-IV diagnostic criteria,
resulting in a Communication score, a Reciprocal Social Interaction score, and a Total score (a sum of the
Communication and Reciprocal Social Interactions scores).

ADOS items regarding play and stereotyped behaviors are also coded but duo to lack of time, they
are not included in the diagnostic algorithm. Behaviors are coded using a 0- to 3-point coding system, with
a 0 representing that the behavior is not abnormal in the way specified in the coding description, 2
representing a definite difference, and a 3 representing that a behavior is abnormal and interferes in some
way with the child’s functioning. Scores are compared with an algorithm cut-off score for autism or the
more broadly defined ASD in each of these areas; If the child’s score meets or exceeds cut-offs in all three
areas, they are considered to meet criteria for that classification on the measure. An ADOS autism
classification requires meeting or exceeding each of the three thresholds (social, communication, and
social-communication total) for autism; if thresholds for autism are not met, an ADOS classification of
ASD is appropriate when the three ASD thresholds are met or exceeded. In all cases, the ASD thresholds
are lower for ASD than those of autism.

The purpose of this article is to evaluate the necessity of conducting an ADOS test in children
with language and communication problems in Georgia. Georgia is a lower middle-income country with
3,970,720 inhabitants.

Materials and methods: We extracted the data on 234 children in the age range of 1 to 16 years
who had referred to neurologists and neuropsychologist to perform Learning Accomplishment Profile™
(LAP) due to speech and language problems.

Exposure: Speech and Language problem

Children characteristics: age, language and speech development, verbal and non verbal
communication skills, movement skills, mental development, behavioral characteristics, sensory and
integration development, cognitive skills, eating and sleeping habits

Outcomes: Language and developmental problems, Mental development problems, ASD, ADHD

Inclusion criteria: Children in age range 1 to 16 years during study period (09.14.2020 -
12.23.2022) had speech and language problems.

Children who had speech and language problems during pediatric consultation or neurology
consultation, had referred to a neurologist and psychiatrist for a screening test related to the autism
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spectrum and developmental assessment. We extracted data from the Medical record of patients at Mziuri
clinic. All children who had speech and language problem and been refered to Mziuri Med clinic in
Georgia during study period (09.14.2020 - 12.23.2022) were included in the study.

Statistical analysis: We will use descriptive statistics for frequency tables.
The results of the research conducted in the "Mziuri Med Clinic* - The number of patients

participating in the screening in 2020-2022 were 234, who came to clinic” Mziuri Medi” with various
complaints, among which all of them had language and communication problems. Autistic spectrum was
suspected in 101 patients. To confirm the diagnosis, these patients, i.e. 43.16%, were sent for the ADOS

Test.
i Psychologist' ADOS
Quan.tlty Agerange | Complaints | Screening results SyCRO7I0gIst S . %
of Patients conclusion necessity
language and -
A 101
234 1.10Y-16Y | Speech delay | communication ut1st1cf O 43,16
spectrum signs | patients
problems

(Autism pathway preassessment questionnaire for clinicians)

https://www.southwestyorkshire.nhs.uk/wp-content/uploads/2014/10/1455-Autism-pre-assessment-

questionnaire.pdf
(Communicative difficulties questionnaire)

https://www.scielo.br/j/rsbf/a/COb5xrkh5ws]qSrjZVyFK9c/?lang=en&format=pdf

(Social communication Questionnaire)
https://www.questionpro.com/blog/social-communication-questionnaire/

Guideline for parents:
https://www.autismspeaks.org/sites/default/files/2018-08/Parents%20Guide%20t0%20Autism.pdf

https://iapindia.org/pdf/Ch-018-IAP-Parental-Guideline-AUTISM.pdf
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GVANTSA ARVELADZE, TEIMURAZ MIKELADZE, SARINA BAKHTIARIAN, MARIKA AREVADZE
THE NECESSITY OF CONDUCTING AUTISM DIAGNOSTIC OBSERVATIONS SCHEDULE AN ADOS
TEST IN CHILDREN WITH LANGUAGE AND COMMUNICATION PROBLEMS FOR EARLY
DETECTION OF THE AUTISTIC SPECTRUM DISORDERS
The University of Georgia, Clinic “Mziuri Med”

SUMMARY

Background: Children and adolescent, in the 1 to 16 years age group in Georgia participated in
screening and surveillance program for autism spectrum disorders at “Mziuri Med” clinic.

Aim: to evaluate the necessity of conducting an Autism Diagnostic Observation Schedule in
children with language and communication problems in Georgia.

Method: Conducting screening tests for children with speech, communication and behavioral
problems and evaluating their screening test results and comparing the percentage of children who have
referred to do Autism Diagnostic Observation Schedule with those who have not. We used Excel to do
basic data analysis tasks

Results: The study showed that 43.16% of children with speech, communication and behavioral
problems, whose screening tests’ results were positive, were sent for the Autism Diagnostic Observation
Schedule.

Conclusions: The early diagnosis and interventions for autism have major long-term positive
effects on symptoms and later skills. Such as earlier education planning, more understanding and support
from family/caregiver, delivery of appropriate medical care and treatment of associated conditions.

Keywords: autism spectrum disorders, language and communication problems, screening tests,
ADOS test
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Pemphigus vulgaris refers to a group of autoimmune blistering diseases of skin and mucous
membranes that are characterized histologically by intraepidermal blisters due to acantholysis (i.e.,
separation of epidermal cells from each other) and immunopathologically by in vivo bound and circulating
immunoglobulin directed against desmogleins 3 and 1. Desmogleins are the desmosomal protein members
belonging to the cadherin family. These proteins help the keratinocytes in the epidermis attach to each
other. When these proteins are targeted, intraepidermal blisters form usually just above the basal layer
[13,14].

Patients will have ongoing, painful, superficial blisters or erosions of the skin and/or mucosa. Some
patients will only have mucosal involvement, usually the oral cavity.

Because the blister is forming in the epidermis, it is flaccid and easily ruptured. Many patients will
only have crusted erosions where the blisters used to be. The blisters and erosions are painful. The mucosal
involvement is usually the oral cavity, but may involve the pharynx, larynx, esophagus, conjunctiva, and
genitals. The skin rash typically involves the head, upper trunk, and intertriginous zones. When the
patient has ongoing activity of the disease, a positive Nikolsky sign may be present at the edge of a blister.
A Nikolsky sign is positive when the top layers of the skin slip away from the lower layers when rubbed,
leaving a moist base [7,8].

The four major types of pemphigus include pemphigus vulgaris, pemphigus foliaceus, IgA
pemphigus, and paraneoplastic pemphigus. Pemphigus vulgaris is the most common form of pemphigus
and occurs all over the world. Its frequency is influenced by geographic location and ethnicity. Pemphigus
vulgaris occurs between 0.1 and 2.7 per 100,000 people per year. Studies have found certain populations
(e.g., people of Jewish ancestry, particularly Ashkenazi Jews, and inhabitants of India, Southeast Europe,
and the Middle East) are at a greater risk for pemphigus vulgaris. In some places (e.g., North Africa,
Turkey, and South America), pemphigus foliaceous is more common than pemphigus vulgaris [5,6].

Moreover, hereditary associations have been seldom reported in the literature and may be relevant
to specific populations; the association with certain HLA haplotypes and alleles has been reported in
Brazilian subjects with pemphigus and in family studies conducted in Brazil and in Italy. Such genetic
associations hint at a possible genetic predisposition that may underlie susceptibility to PV and to other
autoimmune disorders.

Typically, pemphigus vulgaris and nonendemic pemphigus foliaceous typically occur in adults between
40-60 years old. Pemphigus is pretty rare in children (except for endemic pemphigus foliaceous, which
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affects children and young adults in endemic areas). Neonatal pemphigus is a rare form of pemphigus that
happens when an affected mother’s autoantibodies are transferred to the fetus [3].

Like other autoimmune diseases, what causes the pemphigus diseases is not really understood.
Researchers believe genetic and environmental factors may influence the diseases. Some suggest that
ultraviolet radiation could lead to pemphigus foliaceous and pemphigus vulgaris activity. Pemphigus has
even developed following burns or electrical injury. Others have suggested viral infections, certain food
compounds, ionizing radiation, and pesticides may trigger or worsen the disease [13,14].

Although there are sporadic case reports of pemphigus associated with the use of several different
drugs, the association with penicillamine, and perhaps captopril, is the most significant. The prevalence
of pemphigus in penicillamine users is estimated to be approximately 7%. PF (including pemphigus
erythematosus) is more common than PV in these penicillamine-treated patients, although either may
occur. Both penicillamine and captopril contain sulfhydryl groups that are postulated to interact with the
sulfhydryl groups in desmoglein 1, 3, or both, thereby causing pemphigus either by directly interfering
with these adhesion molecules or, more likely, by modifying them so that they become more antigenic.
The use of these drugs may also lead to a more generalized dysregulation of the immune response, allowing
production of other autoantibodies such as those resulting in myasthenia gravis. Most, but not all, patients
with drug-induced pemphigus go into remission after they stop taking the offending drug [7,8].

Interestingly, anecdotal case reports have reported improvement of PV with cigarette smoking, as
well as with the cholinergic agonists pyridostigmine, carbachol, and pilocarpine. Studies suggest that
activation of cholinergic receptors may regulate signaling pathways modulated by PV IgG, thereby
affecting cell adhesion. These results are intriguing given the clinical benefit of nicotine noted in other
inflammatory diseases, such as ulcerative colitis.

CLINICAL MANIFESTATION. Almost all pemphigus vulgaris patients will have some mucosal
involvement. The mouth is the most common location of mucosal lesions, and often is the first area the
disease manifests. Other mucous membranes areas are also often affected (e.g., eyes, nose, esophagus,
vulva, vagina, cervix and anus). Oropharyngeal erosions can be so painful that the patient is unable to eat
or drink. The inability to eat or drink adequately may require inpatient hospitalization for disease control
and intravenous fluid and nutrient repletion. (Picture 1.)

Picture 1. Clinical Manifestations.

In women with cervical involvement, pemphigus vulgaris may be mistaken for cervical dysplasia
during Papanicolaou (Pap) smears. Because mucosal blisters erode quickly, erosions are often the only
clinical findings. The inner mouth (cheeks, lips, and floor of the mouth) are the most common areas for
oral lesions.

In the majority of patients, painful mucous membrane erosions are the presenting sign of PV and
may be the only sign for an average of 5 months before skin lesions develop. However, the presenting
symptoms may vary; in a study from Croatia, painful oral lesions were the presenting symptom in 32% of
patients. Most of these patients progressed to a more generalized eruption in 5 months to 1 year; however,
some had oral lesions for more than 5 years before generalization. On the other hand, in Tehran, 62% of
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patients presented with oral lesions only. Skin involvement without mucous membrane involvement in
PV is less common, accounting in one study for 11% of PV cases.

Skin involvement is characterized by soft blisters occurred on normal or reddened, irritated skin.
The blisters pop easily, resulting in painful sores that bleed. While any area of the skin may be affected,
the palms and soles are usually not.

Blistering may be accompanied by severe pain, itching, burning, and stinging. If extensive,
blistering can lead to life-threatening fluid loss, infection, and disfigurement. PV can also cause significant
damage to the skin, including nail loss and pigmentary alteration, making timeliness of intervention and
treatment essential to prevention of disability. Exposure to ultraviolet radiation may exacerbate disease
activity [11,12].

A characteristic finding in pemphigus patients is that erosions can be extended into visibly normal
skin by pulling the remnant of the blister wall or rubbing at the periphery of active lesions; additionally,
erosions can be induced in normal-appearing skin distant from active lesions by pressure or mechanical
shear force. This phenomenon is known as the Nikolsky sign. This sign helps differentiate pemphigus from
other blistering diseases of the skin such as pemphigoid; however, similar findings can also be elicited in
staphylococcal scalded skin syndrome, Stevens— Johnson syndrome, and toxic epidermal necrolysis [4].

PEMPHIGUS SUBTYPES
= Pemphigus vulgaris

= Pemphigus vegetans
= Pemphigus foliaceus

MOUTH ULCERS/EROSION WITHOUT
AUTOANTIBODIES

= Aphthous ulcers

= Candidiasis

Pemphigus erythematosus

Endemic pemphigus foliaceus (e.g., fogo selvagem)
Immunoglobulin A (IgA) pemphigus

Subcorneal pustular dermatosis

= Lichen planus
= Behcet disease

SUBEPIDERMAL BLISTERING DISEASES

= Intraepidermal neutrophilic dermatosis WITH AUTOANTIBODIES

= Paraneoplastic pemphigus = Bullous pemphigoid
= Herpes gestationis

INTRAEPIDERMAL BLISTERING DISEASES = Cicatricial pemphigoid
WITHOUT AUTOANTIBODIES = Epidermolysis bullosa acquisita
= Familial benign pemphigus (Hailey-Hailey disease) = Linear IgA disease and chronic bullous disease of
= Bullous impetigo, staphylococcal scalded-skin childhood

syndrome = Dermatitis herpetiformis
= Blisters from herpes simplex and zoster = Bullous lupus erythematosus

= Allergic contact dermatitis (e.g., rhus dermatitis)
= Epidermolysis bullosa simplex
= Incontinentia pigmenti

SUBEPIDERMAL BLISTERING DISEASES
WITHOUT AUTOANTIBODIES

= Erythema multiforme

= Toxic epidermal necrolysis

= Porphyria

= Junctional or dystrophic epidermolysis bullosa

LABORATORY TESTS. Diagnosis of pemphigus relies on skin biopsy of a fresh lesion for histology
to determine the site of blister formation. A skin biopsy of the edge of a blister or erosion will show
suprabasilar bulla with acantholysis and minimal inflammation. A skin biopsy for direct
immunofluorescence of normal skin next to a blister or erosion will show intercellular IgG and C3.
Indirect immunofluorescence of the blood will show intercellular IgG deposition on stratified squamous
epithelium. The titer level will usually parallel disease activity. ELISA for desmogleins 3 and 1 are available
and may also parallel disease activity. The key diagnostic findings of pemphigus are flaccid bullae with a
positive Nikolsky sign.

TREATMENT METHODS. There are Three Phases of Blistering Disease Treatment:
1. Control: A period of intense therapy given to suppress disease activity until no new lesions appear.
Consolidation: Drugs and doses are maintained until complete clearance of lesions.
3. Maintenance: Medications can be gradually tapered aiming for the lowest dose that prevent new
lesions from appearing.
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Initial therapy: control and consolidation. Initial therapy is determined by the extent and rate of
the progression of lesions. The priority is to control lesions. Usually in a slow progressive form of the
disease, initial treatment includes intralesional injections of corticosteroids or topical application of
corticosteroids.

Maintenance therapy. Once most lesions have healed, the dose and type of medication are
gradually reduced to limit the risk of side effects. Understanding the rate of dose reduction is determined
by clinical response and overall disease activity. It is important to monitor this balance and limit use of
unnecessary medication as many fatalities are related to complications with therapy.

Relapse may occur at any time, resulting in renewed disease control effort.

TYPES OF THERAPIES.

SYSTEMIC CORTICOSTEROIDS are the most established therapy for the management of PV. In
most cases, when used in high doses, they can rapidly control disease. The most common corticosteroids
include Prednisone and Prednisolone. Prednisone suppresses the immune system and limits inflammation
in the body. Prednisolone is an oral corticosteroid that is usually used in combination with an
immunosuppressant.

Before adjuvant immunosuppressive therapy was available, very high initial doses of prednisone
(>2.0 mg/kg/day) were used for treatment, although such regimens have retrospectively been associated
with significant morbidity and mortality from therapy. In many patients the disease can be brought under
control with a 0.5-1.0 mg/kg/day single daily dose, especially if used in combination with adjunctive
immunosuppressive therapy, which is thought to result in fewer complications and decreased mortality
as compared to higher dose glucocorticoid regimens. For patients who do not initially respond or worsen,
splitting the dose using a twice or three times daily schedule may achieve disease control. The full systemic
dose of glucocorticoids has been defined in the consensus guidelines as 1.5 mg/kg/day of prednisone
equivalent for 3 weeks. Therefore, patients whose total daily prednisone dose exceeds approximately 100
mg should be considered for adjunctive treatments, discussed below. Some experts still recommend
controlling initial refractive disease with escalating doses of prednisone (increasing by 50% every 1 to 2
weeks until disease control or prohibitive side effects occur), with total daily doses as high as 240 mg [18].

Once disease activity is controlled, tapering prednisone to as low a dose as possible should be the
goal. Minimal therapy is defined as 10 mg daily of prednisone equivalent. Although there are no set
guidelines, if disease activity can be fully controlled on minimal dose prednisone or lower, then
glucocorticoid mono-therapy may be feasible depending on the patient’s other comorbidities and
contraindications to alternative immunosuppressive agents. If patients have continued relapses with daily
prednisone doses of 10 mg or higher, adjunctive immunosuppressive agents should be considered.

Interestingly, prednisone can control blistering within days, at a time when the autoantibody titer
would be unchanged. A possible explanation is that prednisone may increase the synthesis of desmogleins
or other cell adhesion molecules or change their posttranscriptional processing to prolong their half-life.
If pemphigus IgG depletes desmosomes of desmogleins, then prednisone could counteract this effect.

Topical steroids can be used for the treatment of pemphigus. To address oral erosion, steroid
mouthwash, paste, ointment or aerosol can be used. Topical cyclosporine can also be used for the
treatment of oral pemphigus lesions.

If only the mouth and nose are impacted, treatment should be limited to topical steroids,
intralesional steroid injections, or occasional short burst of oral corticosteroids. If the gums are involved,
topical therapy should be applied with flexible dental trays.

Potential side effects of Corticosteroids may include: headaches, nausea, stomach aches, high blood
pressure, stroke, emotional difficulties or mood swings, weight gain. A common side effect of prednisone
is Type 2 Diabetes (steroid-induced diabetes), this creates a need for a modified diet. Generally, this type
of diabetes will diminish as the dosage of prednisone is reduced and will no longer be present when
prednisone is discontinued.

Weight gain is another commonly reported side effect of prednisone. A high protein, low
carbohydrate, low fat diet, and a regular exercise program is recommended for those taking prednisone.
Osteoporosis glaucoma, and cataracts are also known side effects of prednisone [9,10].
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FIGURE 1 | Immune mechanism of pemphigus and targeted therapeutic agents. T cells interact with B cells to provide co-stimulatory signals through CD154/CD40,
ICOS/ICOS-L etc., leading to B cell activation, proliferation, and differentiation to plasma cells, and secretion of anti-Dsg3/Dsg1 autoantibodies. Binding of the
antibodies to the target antigen among acanthocytes leads to the separation of keratinocytes and intraepidermal blister formation. Rituximab, veltuzumab,
ofatumumab, obinutuzumab and inebilizumab deplete autoreactive B cells to prevent their differentiation to plasma cells. PolyTregs, daclizumab, tocilizumab and
dupilumab act on T cells, while rilzabrutinib, tirabrutinib, ibrutinib, PRN473, VAY736 and atacicept target B cells, resulting in less activation of autoreactive B cells.
CAAR-T cells work to eliminate Dsg3-specific B cells. SYNTO01 and efgartigimod saturate FcRn to shorten the half-life of pathogenic IgG autoantibodies. Autologous
hematopoietic stem cells function by eliminating autoreactive lymphocytes and re-establishing the immune system (Created with BioRender.com).

IMMUNOSUPPRESSANTS. When greater than minimal doses of glucocorticoids are required for
disease control, or if there are contraindications to oral glucocorticoids, other immunosuppressive agents
are used for pemphigus therapy. In many cases, treatment regimens often begin with an
immunosuppressive agent and prednisone simultaneously. Prospective randomized studies have shown
that immunosuppressive agents such as mycophenolate mofetil, azathioprine, and cyclophosphamide have
a steroid-sparing effect; retrospective studies suggest decreased mortality with use of adjuvants plus
steroids compared to steroids alone.

The following immunosuppressants are used to suppress the immune system.
Azathioprine (Imuran®, Azasan®) is used after initial treatment to manage pemphigus.
Mycophenolate (CellCept®, Myfortic®) is composed of several penicillium species that is used after initial
treatment for pemphigus. Cyclophosphamide (Cytoxan®) is an oral cyclophosphamide that is considered
an alternative to azathioprine. Due to the potential toxicities, this drug should be reserved for patients
who do not respond to other immunosuppressives. Cyclosporine Gengraf®, Neoral®, Sandimmune®
Capsules, Sandimmune® oral solutions [18].

Because patients may die from complications of therapy, it is important to monitor all patients
closely for potential side effects, such as blood count, liver and kidney laboratory abnormalities,
gastrointestinal ulcer disease, high blood pressure, diabetes, glaucoma, cataracts, osteoporosis, and
infection. The decision to use immunosuppressive agents, particularly in young patients, must also take
into account the potential incidence of malignancies that might be associated with the long-term use of
these drugs, as well as the risks of infertility (for cyclophosphamide) and teratogenicity (for
mycophenolate mofetil, azathioprine, and cyclophosphamide, which are all pregnancy category D) [9,10].

Main Side effects of immunosuppressants: Azathioprine (chest pain, cough or hoarseness, fever or
chills, lower back or side pain, painful or difficult urination, pinpoint red spots on the skin, shortness of
breath, sore throat, bleeding gums, blood in the urine or stools); Mycophenolate (blood in the urine, chest
pain or discomfort, cough or hoarseness, fever or chills, increased cough, lower back or side pain, painful
or difficult urination, shortness of breath, swelling of the feet or lower legs); Cyclophosphamide (more
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common: cough or hoarseness, fever or chills, lower back or side pain, missing menstrual periods, painful
or difficult urination; With high doses and/or long-term treatment: blood in the urine, dizziness,
confusion, or agitation, fast heartbeat, joint pain, shortness of breath, swelling of the feet or lower legs,
unusual tiredness or weakness; Less common: black, tarry stools, pinpoint red spots on the skin; unusual
bleeding or bruising)

Azathioprine has historically been considered as a first-line immunosuppressive agent for
pemphigus, with clinical remission rates of approximately 50% in retrospective studies. In a prospective
randomized trial of high dose methylprednisolone (2.0 mg/kg/day) plus azathioprine (2.0 mg/ kg/day),
72% of patients achieved clinical remission within a mean of 74 days, although 33% experienced
significant adverse effects of therapy, including hyperglycemia, dizziness, abnormal liver enzyme tests,
and infection [9].

Azathioprine is a prodrug, which is converted to active mercaptopurine, thioguanine, and
thioinosine metabolites, in part by thiopurine methyltransferase (TPMT), an enzyme whose levels can
vary widely in the population. 89% of Caucasians demonstrate normal to high levels of TPMT, 11% are
intermediate, and 0.3% are deficient for TPMT, the latter group representing those who do not tolerate
azathioprine therapy. Additionally, 1%-2% of Caucasians may have “super high” levels of TPMT, which
is correlated with both treatment resistance as well as increased hepatotoxicity from excessive metabolite
production. Altogether, it is estimated that 5% of patients will be azathioprine intolerant, although the
genotype-phenotype correlation is imperfect. In patients with normal TPMT levels, the consensus dosing
regimen that defines treatment failure is 2.5 mg/kg/day for 12 weeks. From a practical standpoint however,
not all laboratories offer TPMT testing. Additionally, since patients with normal levels of TPMT may also
experience azathioprine toxicity, it is reasonable to start all patients at a lower dose (e.g., 50-100 mg daily)
and titrate upward until clinical remission, the target dose of 2.5 mg/kg/day, or unacceptable side effects
result. Frequent blood and liver monitoring should continue, particularly over the first 8-12 weeks when
delayed toxicity from the accumulation of metabolites may emerge [18].

Mycophenolate mofetil is also considered to be a first-line immunosuppressive agent for
pemphigus. In 2006, the FDA granted orphan drug status to mycophenolate mofetil for the treatment of
PV, thereby increasing the feasibility of a new drug approval. Typical doses range from 30-40 mg/kg/day
dosed twice daily (2.0-3.0 g/day), although certain patients such as the elderly may achieve disease control
with doses as low as 1.0 g/day.

In case series, mycophenolate mofetil has been shown to have a rapid effect in lowering pemphigus
antibody titers and decreasing disease activity, even in patients whose disease is unresponsive to
azathioprine. A prospective randomized trial comparing methyprednisolone (2.0 mg/kg/day) with
azathioprine (2.0 mg/kg/day) or mycophenolate mofetil (2.0 g/day) in pemphigus patients showed 72% in
the azathioprine group and 95% in the mycophenolate mofetil group went in clinical remission in a mean
of 74 and 91 days, respectively. 19% of patients experienced significant side effects of mycophenolate
mofetil therapy, compared to 33% in the azathioprine group. None of these differences was statistically
significant [9].

Another prospective randomized study indicated that azathioprine was significantly more
effective than mycophenolate mofetil as a steroid sparing agent, although this study compared a full dose
of azathioprine (2.5 mg/kg/day) to a partial dose of mycophenolate mofetil (2.0 g/day). Caution with use
of mycophenolate mofetil is warranted, as fatal infection and sepsis occurred in 2%-5% of transplant
patients receiving mycophenolate mofetil, and increased risk of infection with or reactivation of
cytomegalovirus, herpes zoster, atypical mycobacteria, tuberculosis, and John Cunningham (JC) virus (in
progressive multifocal leukoencephalopathy) have been noted in post marketing surveillance.
Interestingly, mycophenolate mofetil may offer protection against Pneumocystis carinii infection [18].

Cyclophosphamide, although more toxic than azathioprine or mycophenolate mofetil, is thought
to be very effective in controlling severe disease, with one report of 19 of 23 patients with pemphigus
achieving complete remission in a median time of 8.5 months. A variety of small case series have evaluated
different cyclophosphamide regimens for pemphigus, including daily oral therapy (1.1-2.5 mg/kg/day),
daily oral therapy (50 mg) with intermittent high-dose intravenous dexamethasone and
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cyclophosphamide, and immunoablative intravenous cyclophosphamide. All methods were effective in
the short-term, although none were curative. Significant side effects, including hematuria, infection, and
transitional cell carcinoma of the bladder, were observed with higher dose regimens, although one study
using a lower daily dose of cyclophosphamide (1.1-1.5 mg/kg/day) did not report a significantly different
safety profile compared with other immunosuppressive agents. Together with the risk of infertility,
cyclophosphamide is not generally considered a first-line agent in the treatment of PV [9].

Cyclosporine is a potent immunosuppressant that can effectively suppress immune responses
through inhibition of the phosphatase activity of calcineurin. This leads to the downregulation of several
transcription factors, especially the nuclear factor of activated T lymphocytes. Moreover, it reduces matrix
metalloproteinase-9 expression and blocks both c-Jun N-terminal kinase (JNK) and the p38 signaling
pathways. Therefore, cyclosporine could reversibly suppress both humoral and cellular immunity.

Cyclosporine treatment of 3-5 mg/kg/day is infrequently added to systemic corticosteroids as
second-line adjuvant therapy in PV. Current data are insufficient to support cyclosporine use in PV, and
it is not recommended by the EDF or BAD guidelines [17].

ADDITIONAL THERAPIES. There are additional therapies that can be used when the more
standard treatments, discussed previously, are not effective.

Rituximab is a B-cell antibody treatment option for patients with pemphigus that is being used as
first line therapy by many clinicians. In June 2018, the FDA approved Rituxan for the treatment of adults
with moderate to severe PV. Earlier in the year, the FDA had granted Priority Review, Breakthrough
Therapy Designation, and Orphan Drug Designation to Rituxan for the treatment of PV.

B-cells are responsible for producing antibodies for the body, rituximab works as an
immunosuppressant that destroys B-cells of the immune system. A course of rituximab is administered
with the hope that it will destroy all the B-cells that make antibodies in pemphigus or pemphigoid are
removed. Retreatment with Rituxan may be required, usually at six months or longer after the initial
treatment. Side effects of Rituximab may include: dizziness, weakness, nausea, light-headedness, itch;
Additional symptoms for an individual with a fever may include: chills, muscle pain, sneezing, sore throat,
trouble breathing, pain in chest or shoulders. Infusion reactions often occur within the first 24 hours after
first rituximab infusion [18].

Rituximab is infused intravenously at a dose of 375 mg/m? once weekly for 4 weeks. Alternatively,
the rheumatoid arthritis dosing regimen can be used (1,000 mg intravenously on day 1 and day 15). The
course can be repeated in approximately 6 months for patients with more refractory disease, although a
single cycle of rituximab has been shown to be highly effective, with 86% of patients experiencing
complete remission lasting 34 months or greater. Disease activity usually begins to remit within 1-2
months after the course of therapy. Some experts consider rituximab the therapy of choice for severe
pemphigus uncontrolled by corticosteroids and azathioprine or mycophenolate mofetil or who have
contraindications to corticosteroids. However, fatal infections with rituximab therapy have been
observed, including Pneumocystis pneumonia, reactivation of hepatitis B, and JC virus infection or
reactivation causing progressive multifocal leukoencephalopathy. Although these complications are rare,
some experts recommend Pneumocystis prophylaxis for 1 year following rituximab infusion [1,2].

Intravenous Immunoglobulin (IVIG) therapy is prepared from extracting the plasma in human
blood. IVIG is given intravenously; under the skin via a syringe or catheter. The dosage required is patient-
specific. To treat pemphigus, the doses are as high as 2000 mg/kg. Due to the fact that doses are higher,
infusions are administered over the course of up to five days. This treatment can become a lifetime
commitment or the condition may be resolved and IVIG can be discontinued. IVIG is considered to be
safe, and the majority of people tolerate it without problems. The adverse reactions occur only in less than
1% of patients: stroke, deep venous thrombosis, and renal failure with sucrose-containing formulations.
Some centers will use IVIG to establish initial control of blistering in severely affected patients because it
does not increase risk of infection as much as corticosteroids and immunosuppressants. IVIG has also been
used in combination with rituximab, although it is unclear whether the combination is safer or more
effective compared to either alone [18].
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Anti-inflammatory agents such as Dapsone and Tetracyclines are used as they also may have a
steroid sparing effect in mild to moderate disease, often in patients who are in maintenance phase but
corticosteroid-dependent. Dapsone is a first-line treatment in dermatitis herpetiformis, linear IgA disease,
and milder cases of pemphigus foliaceus [9].

Dapsone must be started after glucose-6-P-dehydrogenase screening and is administered as
7.5mg/kg/day, up to 200 mg/day.

Tetracycline antibiotics. Tetracycline, Doxycycline and Minocycline have been used by some in
glucocorticoid-dependent patients in the maintenance phase of therapy, often with Niacinamide
(nicotinamide). It is administered as Tetracycline 2 g/day and Niacinamide 1.5 g/day (in divided doses, or
Minocycline 100 mg twice daily) and Niacinamide 1.5 g/day (in divided doses).

Methotrexate is a useful and well-tolerated therapy with considerable steroid-sparing effect in
patients with pemphigus vulgaris. It may be considered a first-line adjuvant therapy in the treatment of
this difficult disease.

Studies regarding the use of methotrexate in pemphigus vulgaris date back to 1968, but few have
quantitatively described a steroid-sparing effect conferred by methotrexate. Retrospective chart review
was used to analyze the records of patients with pemphigus vulgaris treated with methotrexate at the New
York University Langone Medical Center for at least three consecutive months between 2000 and 2012.
Diagnosis was made by tissue biopsy and either direct or indirect immunofluorescence tests and enzyme-
linked immunosorbent assay. Improvement in clinical symptoms was observed in 91% of patients. Sixteen
patients (70%) were eventually weaned completely off prednisone, with a mean time to discontinuation
of 18 months. In total 23% of patients enjoyed a partial steroid-sparing effect, requiring a mean
maintenance dose of prednisone of 6.75 mg daily. Two patients (9%) developed possible adverse events
requiring cessation of the drug, and one patient received no therapeutic benefit from the drug. All patients
were treated with 15 mg MTX per week. In another open prospective study of 18 cases, low-dose
methotrexate was shown to be effective for maintenance of clinical remission induced by initial short-
term use of potent topical steroids [15,16].

Plasmapheresis is sometimes used for severe pemphigus, or for pemphigus that is unresponsive to
a combination of prednisone and immunosuppressive agents. Although one controlled study found it to
be ineffective, other studies have found that it both reduces serum levels of pemphigus autoantibodies and
controls disease activity. Plasmapheresis plus intravenous pulse therapy with cyclophosphamide has been
reported to result in remissions of PV. For maximum effectiveness, it is probably necessary to perform
plasmapheresis on patients taking immunosuppressive agents to prevent the antibody-rebound
phenomenon that can follow the removal of IgG. Protein A immunoadsorption, which removes IgG
selectively from plasma, has also been used.

Intravenous, pulse administration of methylprednisolone, 250-1,000 mg given over approximately
3 hours daily for 4-5 consecutive days, can result in long-term remissions and decrease the total dose of
glucocorticoids necessary to control disease. Although the purpose of this therapy is to decrease the
incidence of complications of long-term steroid use, it can result in all the usual glucocorticoid
complications, as well as cardiac arrhythmias with sudden death, and its use is controversial. Furthermore,
a controlled trial found that adjuvant oral dexamethasone pulse therapy in addition to standard therapy
with prednisolone and azathioprine for PV is not beneficial. It may be that simply giving divided lower
doses of prednisone could accomplish the same result with fewer side effects [9].

ORAL THERAPY.

For multiple oral erosions, corticosteroid mouthwashes are practical, for example, soluble
betamethasone sodium phosphate 0.5 mg tablet dissolved in 10 mL water may be used up to four times
daily, holding the solution in the mouth for about 5 min. Isolated oral erosions could be treated with
application of triamcinolone acetonide 0.1% in adhesive paste or clobetasol 0.05% gel. Topical
cyclosporine (100 mg/m1) in oral pemphigus has been described and may be of some benefit but is
expensive.
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CONCLUSION.

The ultimate goal is to achieve rapid disease control, complete disease remission, and disease cure.
With the accumulation of the knowledge of pemphigus pathogenesis, novel targets could be identified,
and more therapeutic agents with improved efficacy will be developed and applied for PV management
in clinical practice. It is important that all physicians, doctors, and specialists involved with a treatment
are in contact with one another to avoid conflicting medications and to be sure that each doctor’s
treatments are working in harmony. Lab results should also be shared with all physicians. Each individual
may experience side effects when they begin a new treatment, it is important to monitor and contact
physician if patients experience any adverse reactions.
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SUMMARY

Pemphigus vulgaris refers to a group of autoimmune blistering diseases of skin and mucous
membranes. Like other autoimmune diseases, what causes the pemphigus diseases is not really understood.
Researchers believe genetic and environmental factors may influence the disease.

The article presents various methods of treatment of pemphigus vulgaris, with its pros and cons.
It is important that each method and dosage are properly chosen to achieve a positive therapeutic effect
on the background of minimal side effects.

Keywords: Pemphigus vulgaris, treatment, side effects.
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BESIK JAPARIDZE, NINO KHOTIVARI, ZAZA BOKHUA, LANA EZIESHVILI
DIAGNOSIS OF OVARIAN PREGNANCY: CASE REPORT
First University Clinic of Tbilisi State Medical University

SUMMARY

Ectopic pregnancy is the localization of the embryo outside of the uterus, most often it occurs in
the fallopian tube. The ovarian form of ectopic pregnancy is a rare form of pregnancy and its frequency is
0.3-3%. Diagnosis of ovarian pregnancy is quite difficult and can be diagnosed only by morphological
examination after surgery.

At present, methotrexate is considered as an alternative method of surgical treatment of ectopic
pregnancy, although most of the treatment methods are surgical (laparotomy, laparoscopic). In our case
we present a 35-year-old woman who underwent surgical treatment at TSMU First University Clinic.
Before the surgical intervention, inpatient studies and diagnostic methods established the probable
diagnosis: pregnancy of the left fallopian tube with the type of abortion, hemoperitoneum, after which
due to the instability of hemodynamic parameters, laparotomy with salpingectomy and ovarian resection
have been done. The diagnosis of ovarian pregnancy was made only as a result of the morphological study
of the preparation, which once again indicates the implementation of the perfection of diagnostic methods
in the case of the mentioned pathology.

Keywords: Ectopic pregnancy, ovarian pregnancy, laparoscopy, laparotomy, methotrexate
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LIANA JASHI *?, RUSUDAN KVANCHAKHADZE', KETEVAN DUNDUA'?,

TAMAR PESHKOVA?, LELA BERIDZE?3, KOBA KAMASHIDZE?, ETER MARGALITADZE %3
THE IMPACT OF CHANGES IN HABITS ON THE PROGRESSION OF COMPLICATIONS DURING
THE COVID-19 PANDEMIC IN PATIENTS WITH DIABETES MELLITUS UNDER 65 YEARS OF AGE
UNDER CONDITIONS OF SOCIAL ISOLATION IN ADJARA REGION
'David Aghmashenebeli University of Georgia, Tbilisi, Georgia; 2Avicenna — Batumi Medical University;
SBatumi Shota Rustaveli state University, Batumi, Georgia

SUMMARY

The aim of the study was to study glycemic control, habit changes, frequency of complications and
the need for medical assistance in patients with diabetes under 65 years of age.

Results and discussion: according to the results of our study, no statistically significant difference
was found between the groups in terms of sleep, weight and eating habits during social isolation, although
weight gain in females is higher n=231 (33.14%), compared to males n=183 (26.26%).

There is no reliable difference in the way the patients contact the doctor, the contact was mainly
made by phone or they did not contact at all. Statistically significant difference in blood sugar level
fluctuations during isolation was systematically higher than 250mg% and ranged from 140mg% to
250mg%. It is significantly higher in female patients and amounts to n=115 (17.75%) and n=137 (21.14%)
respectively p =.023. The difference in terms of physical training is statistically reliable, men n=149
(21.07%) and women n=127 (17.96%) did not exercise, respectively. p = <.001. Outpatient care during
isolation due to high blood pressure is significantly higher in female patients n=127 (22.01%) p =.001. The
increase in cigarette and alcohol consumption is significantly higher in male patients and is n=106
(15.08%) p = <.001 and n=61 (8.7%) p = <.001, respectively. Both factors in the general population equally
increase the risk of hospitalization due to heart problems by bypassing/stenting n=119 (16.83%) - alcohol
consumption p = <.001 and n=120 (16.95%) cigarette consumption p = <.001.

Thus, our research shows that in the conditions of isolation and limitation of medical care, the
tendency to bad habits increases in diabetic patients, as well as the glycemic profile and blood pressure
indicators are violated, which reliably increases the risk of hospitalization due to heart problems due to
bypassing / stenting and the risk of developing multiple micro-macroangiopathy.

Keywords: sleep, nutrition, physical activity, alcohol, tobacco, diabetes, covid-19
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AKAKI BURKADZE !, TEIMURAZ SILAGADZE !, TAMAR KANDASHVILI?
DIAGNOSING DEPRESSION DURING IRRITABLE BOWEL SYNDROME
!Thbilisi State Medical University, Department of Psychiatry;
?Tbilisi State Medical University, Department of internal medicine #3

SUMMARY

A significant proportion of patients worldwide diagnosed with irritable bowel syndrome (IBS)
experience comorbid psychiatric conditions, with depression being the most prevalent disorder among
them. In Western countries, the prevalence of mental disorders among IBS patients ranges between 40%
and 60%. However, in Asian countries, such as India, the rates are even higher, with mental disorder rates
exceeding 80% among individuals with IBS. The disease is mostly studied in Western regions and the
prevailing focus is on studying IBS from a psychiatric standpoint. Various diagnostic tools are available for
diagnosing depression. These include self-report mood scales like the Beck Depression Inventory (BDI)
and interviewer-administered scales like the Hamilton Rating Scale for Depression (HRSD). This paper
discusses the manifestation of depression during irritable bowel syndrome and its identification through
the BDI and HRSD scales. The advantages and limitations of the scales are also suggested.

Keywords: Irritable Bowel Syndrome, Depression, Psychosomatic conditions
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TREATMENT OF CHRONIC PURULENT HIDRADENITIS (CLINICAL CASE)
! National center of Dermatology and Venereology; 2 Batumi Republic Clinical Hospital;
3 National Center of Disease Control, Georgia

SUMMARY

Hidradenitis suppurativa is a chronic, recurrent disease associated with inflammation of the
apocrine sweat glands. The inflammatory process in the apocrine sweat glands spreads from the hair
follicle and develops mainly in the armpits, in the groin area, around the nipple and the anus. The
treatment of the disease depends on the stage. The goal of treating hidradenitis suppurativa is to prevent
new lesions, reduce inflammation, and remove holes and pits. The purpose of our observation was to
evaluate the use of isotretinoin in the treatment of chronic suppurative hidradenitis. For hidradenitis
suppurativa, we chose isotretinoin in the ratio of 0.5 mg/kg of the body weight in 2 doses, which was 20
mg twice daily for 4 months or until full improvement. Our observation showed that isotretinoin is
successfully used in the treatment of chronic suppurative hidradenitis as an alternative remedy.

Keywords: Hidradenitis, chronic, treatment, Isotretinoin
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NATO GORGADZE!, JUMBER UNGIADZE !, MANANA GIORGOBIANI ', VERA BAZIARI,
KHATUNA LOMAURI?, DAVIT KOHELET?
THE IMPACT OF EXPOSURE TO SMALL DOSES OF LEAD IN THE PRENATAL AND INTRANATAL
PERIOD ON THE CHARACTERISTICS OF THE FETUS
David Aghmashenebeli University of Georgia, ?Tbilisi State Medical University, 3Tel Aviv University

SUMMARY

Among the most dangerous substances that have a negative impact on the human body, lead
occupies the second place. It has no physiological importance in the human body and therefore it can
accumulate over time, causing harmful long-term effects. It is especially dangerous for pregnant women,
since previously stored lead is released into the blood during pregnancy, and has the capacity to freely
pass through the placental barrier and harm the fetus. We studied the level of lead exposure in the prenatal
and intranatal period and its effect on the characteristics of the fetus, newborn and placenta. Our data
revealed differences in relation to gestation and gender, as well as the levels of lead in the blood when the
effect was maximal.

Keywords: fetus, placenta, newborn, lead, impact

33[}030@0. 833@0[}00030[) BGmon)oo 36033 3300@360[} Uoésm%omo 33303@860 oQoaoosob
30636)003@006033. obobo 3306@360 30053@635 oq)oaooﬁob 00680608330 bogsgbob, qumb, 30360[)
Bobnsmd:;ob 8800’:. 3306@0 36303363@36360 oébgbmbb 0dob mombo%g, 63 b0330@mb6mb30q>o
33(43000@30 Qg@ob bobb@Ho 36080 3300@360[5 88063 Qm%gbboB 30 3336@000’: 30005@06006
bg&om%n@o 8"3@86" 60333360[) 30686003@006083, 0608bmemmeo qmbo@gbobob, 0603{]@
333@6008303 [25]. hygoo 606)3000@336[) 3@0[)0 3'3(4) 86033 3300@[} ©o 6030’)063030 doQ)ooG 30@30@0
3@86\)@0)6000 80(4)330030 [1]. 6368060 36033 80@0@0 8000303[) 3360@0&) o 33@)0@0@0@330[} 333%b’
6)003@3603 bobb@ao doqmoG Qabo@o 3m6386060800b 306006360[) 338mb303030 boboom@gboos
d)oodboném nggdd)gbooo. doom 800560000 38Q06360m aoq)o@o b0333(4>033 o 3dbodoobo 636360 [2]. 36080
33@0@360@ ooo3@060 6030003636060, 6)0033@000 533@6)0000 b08336038 60l 3300 56/b33—33.
0836030b 3336)00853@0 300@060[} Qoosongobo o Ocv)dboném 603m086)05060b 6380b060300b
booagsd)ooa 3600’)600803@0@ Lodod 603000363333[) dmérol 03300 506)80}0@8060 830068 0@60@83
(coo603bobols 393c0gg) [13].

(bssoob NG od3b 260bs0o 0303000@0080360 03'365300 méaosoﬁaao, dobo 30363 83803@860 30
6030’)0500360 630dd)onq>o 60@030@360[} ﬁoamso@obgboao, 6008@3503 030063536 336)3@00306
Ly®ndhnegRl, oo ool ©63-L o P3GgEyE 3gd60bgdl [12]. oeagboemos, Gm3 Lobbemdo
oébgb:]@o d)93oob 99% 33 303306363@00 060006003003?)0006, booq)oo @06063060 1% o0l 36)0030
dbm30@85m06 Qoo:m%oob 506383. Hgbnsmd:]@o 68300b Qoob@mgbom 35-40% 3806003360 030@638&7[)
boanoQ)Sbom, bmq)oo 60% b3@860 bobb@3o. hygoo 506666@030@ 03‘333@06@360 oséﬁboq:abbo o
38530, beoemm godmoymogs 3md-606emogolo o 006 38cmob gdoo [11].

Bo63mdmdals 3053@3000 3306@360 ogool) 335366030, 60[}03 6063000@636[) aoao@omo@
g 306360 Bo63mdmdnls hygeo o oq)oaooﬁob 800533@360[) 30@360@ (33[)00(30@3?)0[) 80800836360,
30@066&6300360 o> ©.9). Y300, ob333 6)008«)63 bb3o 3d083 83@0@360, 6’363&30 domomo
3@86\)@0)60[) 80300 6060306)006{)6[) dob oQoaoQGSS gdUBmgoBoob 30@0@ 60[}3[). 0go OMdbogéoo
060306)000 63633@0 bobd)gaob 30356, 06083@ 3(‘00303[) 0’)063@35[), 030636 bobd)gaobo o
6’036("@311303@ bob@gaob [5] 0803Q6m3@0@, boosd)gé)gl)mo, &Hm3 obgmo 86088 83(’90@0,

101



JECM 2023/3

6)0060060300 306805330, Goéamoqaagaj 6o 3603363@0’)306 b03333 60300036350[), dobo 338833@0060
oq)oaoosob méaoﬁo?)aao 30@0@ 30068360(4)0308630 ob833 06303b 6306)m¢mdb036 30335@33[). 60080')(4)3
B9Lo, 853535398000 O gormgool mEZ60B30 Lbgoolibgobootoc 69030693l odnbdntgdyem goégdm
306039389, B0(3 306390 0330 valobgds sbggg bgergyem Lobghgdodg [5].

Ud30@3b° @6)0}0@06, B336b 63@000@60(35303@3 330063 bonsnﬁaao, Sdoagbao Bgoaﬁﬁogb
3033060 (bssoobo o 630600300860036 @06@033385b dménbs. ob(bmé)on@o@ Lodob 80300336860
Q3060b @oboo\gbmboqa 3303306Q860 6mdol 0333600b @oeaaob. 83—19 b°3336°b Boo@oobggs
363633@0060[) 606300006)060[50005 36)000@ Hy3z0° 1339 6063000@83&) 36)00@3[)00060@36 @mdbonoB
[3]. @ngbomsob 360060@00, 6mad 60003003360[) bos3@oqm ol)d)mémn@o 6306)00{@0[) 3053@3000
N 30306@860 hygeoo 3006083@0[5. 336&0@, dobo bbgn@o 8060(3@0@0 Sdoaob 3036 Q060363@0 (593°°b
333333@0 368306000b 33800533@350[) 6336@000 S%Sd(bb‘ ol 3530 oQamﬁgsoQJo odGo 00
Gomgbmdoom (hygoo [4].

mébn@mbobo o @odOQBoob 386000@30 (’983oob 36@0}83636 630600[) 6063000@836[) @3@0[)
PmbRbo. 806[)0 3300686000 Ub3° 093"0[’ 30060@030(300 3806036860 @odooeoob 336)000@30, 603
606306(\0686‘3@0 330&@860 osoob 3332"’[’ 33@3&)@ 30@80‘330b 260bo 33060[)0 8060’)@3300} [9].
50030060l 6°8°°°3°b bo306boq>3 donm00boco odm 30@36’3@00 3@0336@083, 6)0083@03 Gaéamo@ag%
qgoq;d)éb. 3@033600 033063&) 30360 6030003633330[) 80006)350[} o oBo3b 608mo3b, 003330 0go NG
6068000@836[) boéogéb 03300[}00030[). 3@033600 o660l 3‘30@3@36)0 6800@0 80633(‘0 qgod(t)mégbb,
Qg@obo o 608m%b dméol. 0go 080863&) Gosm%b @g@ob boaso@mb6m3o oo 303306)36[) dob @3@0[)
bobb@ob aoamdeasobmos [10]. hygoo 806[}03300636000 003000 60@0[} 3@0336@030. 360060@00,
6nd mébn@ob bobb@&) @oéoabosob, 306&)6330[) ©o 033oob 506866@030 3db3m30300 od3300’>36b
60300030[) 36@0[}, 80@@0 b633b 630060(’90@’3(4)0 Lo 33@0@0060060[) &ob 3[) ©o 606[508@36)03[) 330@ o
dmB& o0 60333000 030Qm60b [7]. 60900030 060(4)300{]?)[) 1.25 QogoQémdbo:god)oaoG D-U. 0go
N 30060(600@35[) 30@30330[} @606[}30060[} 3@0386@)30. dobo add)onémbo 606[)0 330’)63600’) 30@0@00
33[)033 06)033[)0(4)30, 603 50680}0@88&) 36060 3y 3360(‘0@[} 63(4)33@0 b@@nd@négbob
606300}06)060[}, b06030m835380b, ooo3ol) 03060[} 86@0[)0030[5. boGoBbU(‘)o b@@nd@négbob o
6306(\0@605[}80036360[} B@msoégbo 3306@360 3006@3[) 68300b 3086 [6]. 80[)00030@0[)50632)3@00,
Gmd Qg@ob oboso o 6‘30603000@0080360 l)d)o(bnbo doqmos 3603363@0}30600 o 8‘)3@06‘)[’ onOGb
Qg@ob méaoﬁosaao oébgbn@o (bssoob 30050@08030033, 6)0080063 86@00836'36 68060033 [24].

o3aoéob bgo@o 5063000@836[) ‘360336[)0@36 330’;00@[) 050@3002)0@0[) 30636003@00?)0[}
3@80030630050[) 33[}0030[)06@0@ [15]. 3033@33@0 odGo, 6ol boBme@ob 1,5,10-9 6‘30038 038060b
3q030Lgdgd0 (7-9) 303339830, EMAmgoLoy 96 ©gbadbgdom 39630006900l SbmBoemas, 303d06d0d
60333000 03-)@0)60[) ol 30006 [16]. 30‘358@030@ 0dobo, Gmad Qqagobooo3ob bobb@Ho (593°°b
333333@0060 6080 QmGobdongBob 30@86«0[) 33@330@ 65360 333306363@0@, Lo 3000[)0[) od@noq:mbob
bg@b UGsooBb ob, &m3 0go o0l 3333@080360 8860@0, 860)3@860 RmbBb3dn o obaooo
0308000@0080360 boégbob Qémb, émaméoeoo mébn@mbo, 80060@03@360 bobb@obo 336. (’983oob
333333@0060 303@06(7[) bobb@Bo momdaob o@gﬁ@néoo 3dmd0o6rmdals 33(4)000@30 @3@0[}0 o
3emo(396¢)odo hygool dohggbgogemomsb [17].

oébgbmbb 63360 330@33000@00803(4)0 3300939 6008@3303 UémogémboBoGooqa@gam
06030')(4)30(300[) 06@330 03300[} 36360@0@36 3db3m80300bo o 60800030[) 86)@0[} Bg%gébabob dmol
[18,19,20,21]. 003330, bogémm 30330, 30063 03300[} %88‘)3@06‘)[’0”6 o560l @0303306333@0
@obo@gbobob 060060030088663@0 80060(333330[5 qmd380m360 [22]. (583oob 38803@360 60300%0[)
36@088 260l 86030@856030, 030 od330m36b @Sqml) ogoéobgbéo 306)33@0[} 3m&3mbals
3m6386060300b, 6)03 3603363@00360@ 06)@383b Gogm%ob 36)@0[) oﬁogdo«xﬁoob. Hhygzoo od3300’>35b 0d
0386336682»0[) odd)o3oobob, 6)003@3603 8006060@300686 émgmée 3330[) Goéamdasoao, °b838
3006060@800636 D 30008060[} boﬁmggao. D 30603060 30 ooo3ob 356)03 oéganqmégbb 30@30‘330[}
33@060’)@033[). 800533@{]6[) N 303(*)000@0336—3030)0303063@ Qgédga hygoo ob333 °60Q’32’b 86)@0[}

[14]. ob333 80[)00030@0[5506363@00, 6nd 083oob bobbwao 3(‘06@60)@0[) d3096363° ab a%gdd)gbo
dg0demgdo o6odemogfse oymb godmbodyme. Loobhgegbme obgmo dmbozgdgde, Locooy o6 bogde

033oob 30533686@0b 3006(’9(4)00@0 mébn@ob bobquao [23]. 6080 33@33060[5 3053@300003 (’983oob
Sgamdagngob 303060 3008006360 U%ém 336)d6m6006360 367006, 30@6)3 603360. 30060338360 (5830(')[)

102



JECM 2023/3

@0%636306363@ 803@36033 bdabmos 303060036030 03539 93h™Eq00l dobgrgom 960l doemask
36060 ©o boioémgbb 303600 @300@36)0@ 33[}503@0[} [8]. ﬁ3oq>oo?>ob obo 330 683oob gdUBMSOBoobob
LdqLL3gzecen60, ogqegbiztgdnemo 393emabs g398mon339me Lodsmemobs s Bmbols boﬁdoég%g 4-6
qub 60060063330, booQ)oo 30-53630 gb nggdd)o sobobo ooo3ob 606338«)6360@006033 [9].

33@330[} 90%060: 33b503@0@ odGob 3636-)@0@36) ©o 05@606-)@0@36) 336)00’)@30 (593oob
88068 @(‘)8860[} 0db3(’)80800b 803@860 608(')030[), Obo@amaﬂ@ﬂbo QO 3@\)88660[} BObObOOO’)SbQSBSS.

oloemo > dgomeogdo. goobomaBeo/dgoebs  domndol  Lodgoebm  39bhGLs oo 3L
,,o.bm650330@0b Lob. 30636003@0050[) 33606 ,,88Q060“—3o QOBOQSBU@O oo(4>033 bdgbob
oboqﬁmboqmoo Bo(‘)oo3ob0 o 603006)0030[) 360086033360. bn@ 33[)503@0@ odso 363 mébn@ob o
33[}06080[}0@ oboqﬁmboqmb 80060(333330. mébg@mos bobb@ao 03300[) 303336868@0
606[}03@36)‘3@0 odso 36)360@0@360@, 30633@, 3300(4:3, 33[)033 d)é)oagboﬁac'». 30633(\0686000
bséoﬁoGaob 33300[)333030 oq;gb:]@o odGo aodboao@nﬁm 303336363@0. 6030’)33@33@0 odso 0830(')[)
83803@350 600800(4)(3 066350¢0@36, obasa 06060 o 3(‘0[}06060@36 335)000@38. 30300(4)0(3530[)
36)0@36)0330 0y yz9aemo ob mébn@o, onoB bobb@ao (’98300 N oym 606[)03@36)3@0‘

3300930 @08d0bo: 1)Blood Lead Level Measurements, 2)apgar score, 3)Statistical Analysis:
0603630@360 3oboboom36@gbob (Length, Mass, Head, Ponderal, Pb-level) 060@080b0m3ob
3°3moygbgdmeod gocoszoymo boemodol (One-way and factorial ANOVA), bozgemggo 3mdméol
bbgooolbgs Lydygneggoe Gobgnmoe 33emocgdol (Apgar Score, Gestational age) obsemoBoliomgols
393moygbgdmed 9603060 dghénemo  bohobiozol  dgmmegdo  (Kruskal-Wallis), ANOVA -
3603@0}60000 33@0635350[)00030[}, Mann-Whitney U test - ™60 3&)@0[) 33@06{@0[}00}30[}, bo2-
360hge0ndo - 30¢h93mE0mYH > Gobgnmm dobolosmgdgemms dmbommebgem o ©dBgEom
Lobdotrgoms  oboemoBobomgal. dmbozg8ms  odydoggdols o dggggdel  godyoemodsnoliomgals
393mygbgdyemo aym biyohebozyéo Soft - SPSS12.

33@33360 ©> oo sbsemodo. bnéomo 1—33 606:300@8360@00 Lo 3300930 30033@0(300[)
b@énd@n@o 83[}00@0‘36)0 Sl 30[) 8053@300’). bmq)oo bnéomo 2—83 bb3o@obb3o bdgbob oon)amBoQJooo

606060@860 q)gqaob bobbqﬁo d)33oob 333338@«)60[) @maoéomaob 8obgq>3000. (@mgoéomao oao@ma
ooqa‘g&o, &Hmd 1105:90/)0 505050@330 d‘%:oob qomé-‘gganb 306(9@3009 gjb«?mé:gé-gooqo‘yéoo, 609@(')
b@o@ob@o&yéo 3‘709(0@‘730 3%7:70/36:930 6-09(530@‘70/3 (50‘7[}0[}) 50505’0@9(930/1, ogodmg gmbqoo
@05306030800 qnmgoéomﬁgqpa 306(00‘1/36-00 boc?goqng&om),

Lyéomo 1. bbgooolbgs bidglol sbasemdmdeemoms GHomepgbmdals 3065Bocmgds g39bhoen®o sbd 30l Bobgogeom

70 1 1 1 1 1 1 1
Gestational Age 1 1 1 |
Sex Male:\ N = 1:82; : | | '
60| “ffezn = 38,257 SeuDv = 1760; """ : :
Sex: :Femal{s- N = :173; : : : :
50} -Mean _=_3&J|21.;_Stfi.D_v_=_ U550 e oo __ gk [
m : l l l l
-Q 40 _____ U [P o o lm s s R IR [ —
o l l l l l l l
Y
O 30b----1—---d- etk EE R
g l l l l l l
R 7Y S
10} ------ = E F ] PR
0 Ees
33 34 35 36 37 38 39 40 41
BEIESEX: A
EE SEX: B

GEST_AGE

103



JECM 2023/3

byeomo 2. Lbgocoolbgs Lgglol sboemdmdaemems gobsBoemgds ogrol Lobbemdo hygeol dgd33gemmdals

@mg3600080b Bobgogeon

i N=N[in(Pb)]
Sex: Male; N = 182; Mean = 1,84;StdDv = 0,769; Max
Selx: Femizle: N = 172; Mean = 1,85:5tdDv = 0,6635; M:

3.51; Min'=0,19!
3,29: Min = 0,

35
30 r A H £ S ‘

25t PGS ¢ > S S

No of obs

260080l otrggem 9389 IgoLBogemgdmes sboemBmdammams Bobsboomgdemgddg gl
bobb@ao @3300[} Q)C')sob 803@360, l)b3o ogodd)ooégbob (bdal}o, 83[)0030360 oboso, Qg@ob oboso)
600030@0[)606330[5 506333. o9 303boon Lo 3300930 3003(*)6@0 d0y™ Lod 33993°©; @3@0[} Lbobbemda
033oob Qoosob Q)ooaoé)oooaob Lodo QooBo%ooGob 3053@3000 (<1,6; 1,6-2,1,52,1). (1,6 333[}0603350 4,95
338/ coc0-b)

Bbéo@o 1 oo Bbéo@o 2-30 606300@6360@0 38@38{]2’0 Bongmng, 63 3330@00@ 083oob
%SamdagQabob nggd(bo 06336000 3oboboom36@ob 300006@06003630 o6 3@06@860.

BbGomo 1. cgol Lobbemdo ¢hygool mbol cnmgdG0:38g mogg Lgglol sboemdmdaemos 1 o 5 bon.
33g3560b gnemol o8m joegdnemgdol bhodobhe3geo LoeE3nbmgos

Kruskal-Wallis ANOVA by Ranks
Value versus Ln (Pb)
Value N H P
Apgar Score 1min 354 0,687 0,709
Apgar Score 5min 354 0,146 0,536
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Multivariate ANOVA
Value versus Ln (Pb)
Value F P

LENGTH 0.674 0.509
MASS 0.302 0.738
HEAD 0.732 0.481
PONDERAL 0.064 0.937
PLACENTA 0.282 0.754
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Kruskal-Wallis ANOVA by Ranks
Value versus Gestational Age
Value H p
Apgar Score 1min 67,46 < 0,001
Apgar Score 5min 77,89 < 0,001

BbGoemo 4. gglhoponed dbozdg oSboemdmbommms 1 o 5 boo. 93g06al gnemob ©d8m 3oegdnemgdols
Lyohobhognte Lo&banbmgds

Multivariate ANOVA
Value versus Gestational Age
Value F p

LENGTH 126.2044 < 0,001
MASS 97.0353 < 0,001
HEAD 82.0725 < 0,001
PONDERAL 10.6997 < 0,001
PLACENTA 14.8436 < 0,001
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3boemdmdoemmd 1 o 5 Bon. 93g060l gyemols odm 3ocogdyemgdal bhshobdoznee bocbaybmgds

Kruskal-Wallis ANOVA by Ranks
Value versus Ln(Pb)
Value Gest_Age H y4
Apgar Score 1 min <37 10,79 0,004
38-40 1,98 0,370
Apgar Score 5 min < 37 7,15 0,028
38-40 1,270 0,529
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BbGomo 6. 39Lhopoy® dbozle o gl Lobbemdo (hygool Embol cPMazdMemdBg Sboemdmdaemord
dboérm3mdghBoyemo obobosmgdmgdol o8m acegdnemgdol bhodobhe 3o LoerE3bmgds

Multivariate ANOVA
Value versus Ln(Pb)
Value Gest_Age F P
< 37 0.531 0.590
LENGTH
38-40 0.575 0.562
<37 2.715 0.0751
MASS
38-40 0.421 0.656
< 37 1.205 0.307
HEAD
38-40 0.500 0.606
< 37 2.880 0.076
PONDERAL
38-40 1.356 0.259
< 37 2.869 0.065
PLACENTA
38-40 0.822 0.440

by6omo 6. sboemdmbommas cogol gocdgdmBgoemmdal o8m jogdnemgds wgreol Lobbemde dygool
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BbGoemo 7. sboemdmdemmomd 3gokol  gpemel o8mzagonmmgde geel Lobbemdo hygeol mbols
Q)maaéoma%a, bbsaq)obbso aab@)eonéo ol 30[)0 o bdabob dbom3mdoemmd 33’3033330

Kruskal-Wallis ANOVA by Ranks
Value versus Ln(Pb)
Value Gest_Age Sex H P

Apgar Score 1 min <37 Male 3.889 0.103
Female 7.587 0.022

38-40 Male 2.130 0.344

Female 0.390 0.822

Apgar Score 5 min <37 Male 2.952 0.228
Female 5.537 0.052

38-40 Male 1.785 0.409

Female 0.334 0.846

byomo 7. osboemdmdommad 3gocol dgyemol  odm3ocogdyemgds geoel Lolbemdo ¢hygool mbols
m3d60038g, Lbgorolbgo gqbdhoien®o sbozebs o bdabob abaQ)amBOQmo 33’3033330
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Lo&68nbmgdols codm 30c098nemges gl bobbemdo dhygools 3gd339emmdols ombaglis oo gqlithopen olis38g

Mann-Whitney U Test

Value Gest_Age Ln(Pb) U P
Apgar Score 1 min <37 <=1,6 91 0.765
1,6-2,1 30 0.468
>2,1 111 0.395
38-40 <=1,6 1289.5 0.572
1,6-2,1 302 0.671
>2,1 1424.5 0,950
Apgar Score 5 min <37 <=1,6 95.5 0.926
1,6-2,1 36 0.856
>2,1 93 0.133
38-40 <=1,6 1264 0.466
1,6-2,1 278 0.380
>2,1 1378.5 0.773
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$063G0gemmoodg [28].

3bGocmo 9. sboem8mdemmmd bcrm3mBghtymmo dobolodsmgdgmms ©o3m ogdymmgds groel Lobbemdo
69300[} embol Q:maaﬁomasa, bbsaq)obbso 33[}0030360 obo 30[!0 ©° bdabob dbdm3mdnemmd 333033630

Multivariate ANOVA

Value Gest_Age Sex F P
LENGTH <37 Male 0.0746 0.928
Female 1.172 0.327
38-40 Male 1.799 0.169
Female 0.597 0.551
MASS <37 Male 0.884 0.424
Female 2.776 0.083
38-40 Male 1.182 0.309
Female 0.516 0.597
HEAD <37 Male 2.223 0.127
Female 3.858 0.035
38-40 Male 1.888 0.155
Female 0.143 0.866
PONDERAL <37 Male 1.627 0.2145
Female 2.181 0.135
38-40 Male 1.221 0.298
Female 0.244 0.783
PLACENTA <37 Male 1.391 0.265
Female 1.805 0.186
38-40 Male 0.501 0.606
Female 2.358 0.098
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INTRODUCTION: Recently, increased attention has been paid to hormesis in the treatment of
age-related neurodegenerative diseases. The concept of hormesis refers to the biphasic phenomenon of
dose-response, when low doses of the drug or stress have a protective beneficial effect, and high doses
have harmful or toxic effects. It has been shown that neuro-hormesis, as an adaptive aspect of the
hormonal response of neurons to a dose, slows down the onset of neurodegenerative diseases and reduces
damage caused by aging, stroke, and traumatic brain injury. It was also observed that hormesis modulates
anxiety, stress, pain, and severity of seizures. Neuro-hormesis can be considered a potentially innovative
approach in the treatment of neurodegenerative and other neurological diseases. Studies have shown that
hormesis mechanisms can prevent or improve neurodegenerative pathogenesis in animal models of
epilepsy, Alzheimer's, and Parkinson's diseases. Moreover, hormesis activity at low doses of radiation and
radon was evaluated in other neurological disorders, such as autism and Huntington's disease.

In this review, the neuro-hormetic concept of radon "dose-response" and possible mechanisms of
neuroprotection for memory improvement in epileptic rats are discussed. The aim of this work was to
study certain behavioral characteristics of the KM rat strain. Basic aspects of memory and learning
mechanisms and to see the influence of hormetic effects of radon on some disorders of brain
neurotransmitter systems. Specifically, the hormetic effect of radon on positive and negative behavioral
stimuli 6 months after inhalation.

We also studied changes in oxidative stress markers (SH group), NA/K ATPase Activity, and
animal behavior in response to both positive and negative stimuli before radon therapy and 6 months after
radon inhalation. Activation of antioxidant functions during inhalation of radon plays a decisive role in
alleviating inflammation and pain [4].
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The uniqueness and novelty of the research lie in the study of the effect of radon inhalation on
experimental models of epilepsy in the localization of epileptic foci in the hippocampus (audiogenic
staining of rats according to Krushinsky-Molodkina (KM). We chose inhalation because it is a more direct
method of radon application, although this is quite an advantage because we were able to reduce the dose
of radon measurement, which was in the therapeutic range of 1 NC, 37 bq [2,3,6,11]. We decided to study
the effects of radon inhalation on oxidative stress, namely changes in oxidative markers in both serum and
brain. (SH group), NA/K ATPase Activity, and behavioral responses of animals to both positive and
negative stimuli before radon therapy and 6 months after radon inhalation.

MATERIALS AND METHODS. Rats with a body mass of 200 - 250 g were placed under standard
laboratory conditions with a “12 h light — 12 h dark” cycle, constant temperature of 22°C + 2°C, and water
and food ad libitum. Animal care and handling throughout the experimental procedures were in
accordance with the European Community Council Directive of 24 November 1986 (86/609/EEC). Use of
the animals in the experiments, animal care, and post-experimental euthanasia were performed in strict
adherence to the officially adopted rules for animal use and care in biological laboratories [10]. Animals:
for our experiment, we used 24-month Krushinsky-Molodkina (KM) male rats. They are predisposed to
audiogenic epilepsy (seizures in response to a strong sound). Rapid (5-7 sec.) development of clonic-tonic
seizures and the development of postictal catalepsy are characteristic of KM rats [12-14, 19].

Epileptic seizures: Genetically seizure-determined the Krushinsky-Molodkina (KM) rats were
placed in an audiogenic stimulation chamber. The chamber represented a 60x60x60 cm plexiglass box,
with a standard wall bell attached to the upper part. The animal was in the chamber and an audiogenic
stimulus was delivered to it. A high pitch sound stimulus was presented to rats (bell intensity 110 dB, time
60 sec), in response to which they developed seizure reactions. Motor components of seizure activity were
estimated by a slightly modified Jobe [8] scale: O - fear reaction; 1 - facial muscle clonus; 2 - head tremble,
jaw myoclonus; 3 - wild run, forepaw myoclonus; 4 - myoclonus of fore- and hind paws, fall on a side; 5 -
clonus of the four paws, skeletal muscle rigidity, ataxia, asphyxia. The mentioned KM rats fall into two
sub-strains: a) animals, which, in response to a high pitch sound stimulus, develop fear reaction and facial
muscle clonus - conventionally referred to as the first sub-strain, and b) animals developing fear and wild
run to sound stimulus followed by clonic-tonic behavioral seizures - conventionally referred to as the
second sub-strain. For the induction of epileptic seizures, we used an audiogenic signal before the study
to which the experimental animal responded with cramps. In particular, the trigger caused the
development of myoclonic seizures with “limbic” localization. Long-term (15 min) exposure of KM rats
to the action of sound according to a special scheme with alternating 10 s periods of strong and weak
sound causes cerebral circulation disorders in them, externally manifested in the form of paresis and
paralysis of the limbs. On the 3- and 6-months assessment of epileptic seizure with the trigger - sound in
BK rats was performed [10-19].

Brain synaptic membrane fraction obtained from the adult albino rats of both sex is served as an
investigation material. The synaptic membrane fraction is obtained by means of differential
centrifugation, at 0.9-1.2 M concentration gradients of sucrose, according to De Robertis and Wittaker’s
recommendations. Na, K-ATPase activity is measured as a sensitive part of total ATPase activity. The total
ATPase incubation medium contained 140 mM NaCl, 5 mM KCl, and 50 mM Tris-HCl buffer at pH 7.7.
Control was carried out under the following conditions: 1 mM ouabain, 145 mM KCl, and 50 mM Tris-
HCI buffer at pH 7.7. Na, K-ATPase activity is calculated by the difference between these two assays.
Samples are incubated at 37° C for 15min. The ATPase activity is calculated according to the inorganic
phosphorus (Pi) amount (per mg protein and per hour) resulting from the enzyme-induced ATP
hydrolysis. Inorganic phosphorus is evaluated calorimetrically by using the modified Fiske-Subbarow and
Kazanov-Maslova methods. Protein concentration is assessed by the Lowry method [4,18,28].
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Sulf-groups. Cysteine thiols and their oxidized disulfide analogs are carefully balanced to maintain
redox homeostasis in various cellular compartments [28]. In this review, we discuss the role of protein
thiols as scavengers of hydrogen peroxide in antioxidant enzymes, using thiol peroxidases to illustrate how
thiols of the protein, non-protein, thiol group contribute to the transmission of redox signals; we will
provide an overview of a diverse set of small molecular weight thiols [23,9]. Determination using the
ELISA kit [18,19,22,23].

Radon measurement: in the Tskaltubo spa center, where natural mineral water is used, we
measured radon radioactivity in water. The radioactivity of radon was 37 Becquerel (Bq) in 1 m3 (37
Bq/m3) [9,15,20-24,25].

Radon inhalations procedure: we placed 10 experimental animals (KM rats) in Tskaltubo mineral
water spa’s sauna (experimental group). Mineral water temperature was 36°C, and humidity was 90%. A
Control group of 10 KM rats was placed in another spa center ' s sauna, where 36°C mineral water (without
radon) was delivered via inhalation. Humidity in this spa center's experimental room was 90%. None
(experimental and control group of rats) of the animals took a bath, they were just in two different saunas
and living in the same conditions. Inhalation was administered through the nose, for 20 minutes, once a
day, in conditions of high humidity (about 90%) for 10 days. After each procedure of inhalation, the rats
were placed in a vivarium and given food and water [3,5,15,29].

Laboratory examination: we studied the physiological changes, caused by inhalation of Tskhaltubo
water on an oxidative level, which prevents the development of brain disorders associated with
peroxidation reactions. We measured the concentrations of free radicals (d-ROMs) - reactive oxygen
metabolites in the blood plasma of rats, using a photometric test and measured the concentration of
hydroperoxides (ROOH) in the brain tissue, which gives us a pro-oxidant status of the tissue. Hydro
peroxides, also called Reactive Oxygen Metabolites (ROM), are formed during an oxidative attack when
Reactive Oxygen Species (ROS) react with various organic substrates (e.g., carbohydrates, lipids, amino
acids, proteins, nucleotides, etc.) [25,30,31]. To assess the antioxidant capacity of plasma, we used the PAT
(Antioxidant Concentration Test) by measuring ferric reduction ability, and to evaluate the effectiveness
of antioxidants, we determined the OSI (Oxidative Stress Index) and the OBRI (Oxidation Balance Status).
All named measurements were provided by means of Photometric Analytical System FRAS 5 (H&D,
Parma, Italy) [3,14].

Physiological profile: The area of locomotor activity includes such indicators as "number of squares

" nn

passed", "speed of horizontal movements", "time spent on movements" and "total time of stops". The sphere
of research activity is represented by the indicators: "the number of explored holes" and "the number of
vertical racks". And the emotional sphere includes indicators: “leaving the center”, “number of acts of
grooming”, “total duration of acts of grooming”, “duration of one act of grooming” and “average number
of acts of defecation”. As for the movement of epileptic rats in the maze, conditioned-reflex behavior
developed on a positive stimulus is learned in this trestle-type maze. It consisted of chambers 40-50 cm
long, which were fixed on 20 cm high racks. That is how we used separate small racks to build a maze of
a certain complexity by changing the position of the racks. We trained the rats to run on such bridges and
climb a special ladder. The staircase ended with a box that represented the animal's den. Before the
training, we placed a rat on a bridge near the stairs. After some time, and then, seeing the rats in his cage,
it carefully began to descend the ladder into the den. After the time spent on the ladder stabilized, we
placed the rat on the starting square and taught it to walk the entire maze (starting square, across bridges
and stairs, and back to the den). The criteria for developed habits were considered to be 9-9 times without
error in the shortest way, for about 1 minute, the time spent on passing the maze was recorded, which
started counting from the moment the animal was placed on the starting square and continued until the
rat returned to its den, and this time was 1 minute. The movement of the animal was recorded by recording
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these numbers, which allowed us to reconstruct the trajectory of the animal's movement after the end of
the experiment.

Further research was conducted on behavior based on a negative emotion, namely by the method
provided by Esman and Alpern [8]. In the chamber in which we conducted the experiment (consisted of
two bright and dark compartments, which were connected to each other by a 5x6 cm hole. Under the
condition of passive avoidance, the reaction was produced as follows. We placed the rat in the bright
compartment 12x20 cm, which immediately entered the dark compartment, where it received electrical
irritation of 30 V., intermittently 5 within a second. If he did not come out of the dark compartment
during this time, in these experiments, the fear reaction was produced by a one-time irritation, and
therefore, according to the classification given by I. Beritashvili [3], it belongs to the memory of a psycho-
neurological nature. Preservation of the fear reaction, that is, under the condition of passive avoidance,
the reflex was produced after 20 minutes, 2 hours, and on the 5th day. For this purpose, we placed the rat
in the light compartment again, and if it did not move to the dark compartment within 1 minute, we
considered the fear response preserved.

In the study, we used adult males of the KM (N=13) and Wistar (N=17) rat strains at the age of 9
months and weighing 300-400 g. Rats were kept 4-5 individuals per cage with free access to food and
water. All animals included in the experiment were intact. In order to assess zoo-social interaction, we
chose a three-chamber test for social preference/social novelty. The experimental animal was placed in an
experimental chamber divided into three compartments with the possibility of free movement between
compartments. The outer sections contained an empty cage or a cage with a stimulus animal of the same
sex and age (but not from the same cage, where the one had been before). In accordance with the choice
of the tested rat (to approach a cage with an unfamiliar individual or move towards empty compartments),
one can quantify the predisposition of the tested animal to zoo-social interaction or, conversely, its
indifference to the presence of a stimulus animal or even the dominance of the avoidance reaction [7,18].
Contact meant that the head of a freely moving animal was located at a distance of less than 2 cm from
the cage of the stimulus animal. The movement of the animal was studied with a video eye and also the
following measurements were made: time spent in certain zones, path length, distance, number, and
duration of fading episodes [14,16]. The ratio of the time spent by the free-moving rat in the compartments
of the chamber was also recorded: contact time; vertical racks; short and full grooming; defecation and
urination (if any) were counted. After each session, the surfaces of the devices were cleaned with a 50%
alcohol solution. The rats that served as social stimuli were adapted to the cages used for 30-60 minutes
prior to testing. Statistical processing of the results was performed in the STATISTICA 6.0 program using
multivariate analysis of variance (ANOVA).

RESULTS AND DISCUSSION. Since we were studying different behaviors of epileptic rats, we
decided to first determine their oxidative stress index, epileptic seizures, and Na/K ATP before and 6
months after radon inhalation, so we started our study by determining the oxidative stress index.

Reactive oxygen species (ROS), products of oxidative stress, contribute to the initiation and
progression of the pathogenesis of various diseases. Although adequate levels of reactive oxygen species
(ROS) act as signaling molecules required for cell growth and proliferation, increased ROS production can
cause oxidative damage to cells [1,2]. Since mitochondria are one of the main intracellular ROS production
organelles and are the most vulnerable targets of ROS, inadequate accumulation of ROS due to oxidative
stress has been recognized as one of the mechanisms leading to apoptosis after DNA damage associated
with mitochondrial dysfunction [14,22,27]. An increase in the level of ROS is associated with a change in
the intracellular redox balance of cells, and this may be facilitated by the inability of antioxidant
mechanisms to eliminate the production of ROS [20,27,31]. Moreover, accumulation of ROS beyond the
antioxidant function of cells can decrease the mitochondrial membrane potential (MMP), a measure of
the efficiency of the electron transport chain, leading to impaired production of adenosine triphosphate
(ATP) [4,7.9]. Subsequently, apoptogenic factors such as cytochrome c are released into the cytoplasm
from the mitochondrial intermembrane space due to the loss of MMPs and the caspase cascade is activated,
which can eventually induce apoptosis. Ultimately, intracellular ATP levels can also be used as an
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important indicator to assess the homeostasis of mitochondrial energy metabolism associated with
oxidative stress [8,9]. From the data presented in Table 1, we can see the following. A study of dROM in
genetically epileptic MK rats before exposure to radon showed that 3 and 6 months after inhalation dROM,
PAT, OBRI, and OSI were within the normal range. However, it should be noted that after 3 months the
above data decreased, and after 6 months even more and turned out to be exactly within the normal range,
which affected the behavior of the rats, and in 80-90% of the rats there were no tonic-clonic convulsions
(Tab. 1, Fig. 1).

Table 1. Oxidative stress in epileptic rats
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Fig. 1. Oxidative stress in epileptic rats
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Table 2. The effect of Radon inhalation on the epileptic seizure in rats 3 and 6 month after inhalation

Hidden | The first wild The duration of | Duration of
. .. Pause . . .
period jogging (min.) the second wild | tonic-clonic
(sec.) | duration (sec.) ) jogging (sec.) seizures (sec.)
Before exposure toradon | 5, | 11£1.1 5+0.2 60+1.8 69:1.9
(p<0.05)
3 months after inhalation |, | 5101 | 60.14 20+1.1 10:0.1
(p<0.05)
6 months after inhalation |, , | 3:0.1 10+1.1 7+1.1 2.40.1
(p<0.05)

Fig. 2. The effect of Radon inhalation on the epileptic seizure in the 3 and 6 months after radiation
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By inhalation of low doses (37 Bq / m3) (Table 2 and Fig. 2), the latent period before attacks, and
the pauses between attacks significantly increased (p<0.05) in the group of radon irradiation, compared to
the control. The latency period before inhalation of radon in rats with epilepsy was (13+1.1). After 3
months, the inhalation (10+1.4) and after 6 months of inhalation (4.0+0.1) respectively. The duration of
the first and second jumps after the trigger decreased in the group of rats that received radon inhalation,
after 3 months after inhalation - (6.0+1.4) (p<0.05) and 6 after months inhalation (10+1.1). In all groups,
the second wild run started later and continued in the control group (60+1.8), 3 months after inhalation
of radon it was only (20+1.1), and after 6 months (7+1.1). As for the tonic-clonic episodes in the control,
they lasted - (69+1.9), on the 3rd month after inhalation of radon, (10+0.1) seizures disappeared, and after
6 months after inhalation of radon, 95% of seizures disappeared [23].

Definition of sulfhydryl groups: It is known from the literature that protein cysteine thiols respond
to the cellular redox state. They can oxidize and inhibit thiol-proteins and enzymes and therefore have
antioxidant action. In particular, when oxidants increase in the cell, thiol-disulfide is involved in redox
regulation. These redox-sensitive mechanisms are involved in redox various changes including cell
hypoxia. Under hypoxic conditions, the concentration of thiols decreases. This is due to the association of
metabolites produced during the recovery of hypoxia with glutathione (GSH), a cellular nonprotein thiol
(NPSH). That is, the metabolites react with GSH instead of oxygen. When cellular thiols are depleted,
peroxide is produced [12] and excessive oxidative stress leads to cell death. Within the frames of our study,
we examined the quantitative variation of non-protein and total Sulfhydryl groups [24,25]. On the 3 and
6 months after radon inhalations, we determined the concentration of non-protein and total SH groups in
the rat brain (Tab3. Fig3).
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Table 3. Non-protein and Common sulfhydryl groups 3 months and 6 months after inhalation.

Control 3 months after radon 6 months after radon
inhalation inhalation
Non-protein sulthydryl 1,04:0,121 1,72+0,107* 1.79+0,109*
groups
Common sulfthydryl groups 35,01+1,23 40,16+1,44™ 39,46+1,43"

Note: *P<0.05. n=28 (14 in each group)

Fig. 3. Sulfhydryl amount (mcg/ g in the brain), (p<0.05) in the control and experimental rat group on
the 3 and 6 months after inhalation
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In a study of non-protein SH-groups, we found that total sulfhydryl groups 3-6rd month after
radon inhalation, it increased statistically and became (40.16+1.44*) and (control 35.01+1.23),
respectively, also had higher concentrations compared to the control group (39.46+1.43) and (35.01+1.23),
respectively, which indicates an increase in protein concentration and the number of sulfhydryl groups,
on the 3-6rd month after radon inhalation, compared to the control group performing inhalations with
ordinary mineral water. We see the effect of radon inhalation on physiological processes, which acts as an
activator or inhibitor of certain neurotransmitters [6,13,20]. In view of the foregoing, it can be said that
exposure to radon regulates oxidative stress, the clinical manifestation of which may be a decrease in
epileptic seizures, which is confirmed by studies. Considering that audio-genic epileptic seizures begin
immediately after the bell and last several minutes before the Tskaltubo water inhalation in experimental
rats, as shown in Fig. 2, the duration of epileptic seizures does not exceed 2 seconds after inhalation with
Tskaltubo water; the 6 months after inhalation, no audiogenic convulsions were also manifested. Na-K
ATPase, which is active in animals, is known to consume large amounts of ATP. At present, there is no
doubt that the energy and transmitter processes in brain tissues are interconnected. Therefore, ATP
(adenosine triphosphate) is a powerful source of energy, along with the fact that it interacts with the
glutamine system, the links of which, in turn, are glutamate (excitatory transmitter) and GABA
(inhibitory). Naturally, the recovery processes are disrupted in terms of consumption. In accordance with
the previously discovered concepts of the occurrence of paroxysmal shift depolarization (PDS),
disturbances in neurophysiological events are associated with disturbances in ionic, transient energy
processes. Thus, the concept of the emergence of a neuron in the membrane allows for a primary violation
in the membrane or the possibility that, as a result, is associated with insufficiency of the potassium-
sodium pump, increased membrane permeability, and increased expansion to depolarization, and,
consequently, excessive excitability of the neuron. Development of changes in the environment, neurons,
increase in MPD, dysregulation of the concentration of electrolytes or transmitters, or both. Therefore,
we decided to study the activity of Na/K-ATP 6 months after radon inhalation. Changes in glucose
metabolism deficiency under the action of Na+/K+-ATPase are associated with neuronal hyperactivity
(Tab. 4, Fig. 4). This is one of the leading mechanisms for reducing the concentration of extracellular K+
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accumulated after seizure activity. Low activity of Na+/K+-ATPase is associated with the development of
epileptic seizures. In addition, the activity of Na+/K+-ATPase decreased within a few minutes after
transient focal ischemia in the cerebral cortex and hippocampus of rats, as well as in an experimental
model of brain injury. Altered ion homeostasis may also partly explain the interaction between seizure
activity and hypoglycemia.

Table 4. The effect of radon on the 6-month-old rat brain synaptic membrane Na/K-ATPase activity

Experimental rats Na/K-ATPase activity %
Control 11.66+0.39 100%
After radon inhalation 9.53+0.45 82.59%

Fig. 4. 6-month-old rat brain synaptic membrane Na/K-ATPase activity. The reaction medium was [Mg-
ATP] =1.69mM; [ATP¢]=[Mg#*]=0.31m
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Based on the obtained results, we began to study the behavior of epileptic rats to achieve our goal.
The main part of this article was to study the behavior of epileptic rats to both positive and negative
stimuli, to determine the quality of memory of epileptic rats during various behavioral tests, and to see
what effect radon inhalation has on memory performance using various behavioral tests. Therefore, we
began to study the behavior of epileptic rats using the "open field" method in order to determine their
emotional condition. The comparison of behavioral responses in the "open field" test showed that the
locomotor activity of the studied rat strains differs only in the outcome (Table 5). Crossing an equal
number of squares, the males of the KM line show a higher speed of horizontal movements in the “open
field” than Wistar, but spend more time on stops. As they spend more time perceiving the environment
in which they move. As for the locomotor activity in the open field, we saw that the control rats had more
crossed cells (14.53+0.06) than the epileptic rats (27.8+0.07). As for the time spent on crossed cells, in
control rats, it is (15.6+0.06) and in epileptic rats (25.9+0.06), there is a significant difference in both the
time spent in translocation and the percentage of time spent in translocation in relation to the total time
spent in the experiment. Therefore, we can say that the control rats move more slowly and crossed fewer
cells, which can be explained by grooming, by standing in the center and at the walls. They tried to
perceive the environment they are in and make the right decision for their family members, which is the
right social position for them. It points to the perception of the environment, which epileptic rats do not
have, they are more emotional and move quickly, which is confirmed not by the amount of grooming
(7.3+0.01), but also by the time spent on grooming (3.1+0.01), Wistar rats (6.9+0.01 ) and time (10.2+0.01),
as well as the number of standing up to the wall in epileptic rats (8.2+0.02) and time (16+0.03), which is
also confirmed by the time of exit from the central circle in epileptic rats (1.86+0,07) and Wistar rats
(2.78+0.06). An increase in the number of upright positions and a significant increase in the time spent on
orientation while in one or another compartment means that the rats are exploring the compartment in
which they are placed, i.e., they are engaged in "open field exploration". A comparison of the stereotypic
activity of epileptic and Wistar rats in the open field showed that, although the number of grooming cycles
in the animals differed slightly, it can be said that Wistar rats spent time standing up both in the vertical
and in the number of center movements during the grooming time. Wistar rats have more than epileptic
rats, an indicator of their excessive emotion and anxiety.
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Indicators of exploratory activity of Wistar rats are stable. While in KM rats they significantly
change (Table 5). KM rats paid less attention to looking down than Wistar rats, at the same time it should
be noted that, it should be noted that not all live lines of KM showed interest in holes located on the arena.
Some animals did not react at all to them, while Wistar rats explored every hole in their path [6]. In the
study of the emotional sphere of behavior, special attention is usually paid to the analysis of the level of
emotional reactivity, as well as to the assessment of the observed manifestations of grooming. As you can
see, the evaluation of the values of the «<number of acts of defecation», which is traditionally associated
with the level of emotional reactivity in small rodents [4], did not reveal any reliable changes in the
investigated lines. Moreover, the KM rat strains did not differ from Wistar throughout the experiment
(Tab. 2). The data presented in table 2 indicate that the value of the indicator «<number of acts of grooming»
in epileptic rats of the experiment was at a significantly lower level. The indicator "total duration of all
acts of grooming" turned out to be stable, and at the KM strain, it was always at a lower level [5]. Another
stable indicator of grooming in Wistar can be called «duration of one act of grooming». It was always at a
higher level compared to the one at KM, which was shorter. As a rule, they are interpreted as a
manifestation of tension and/or conflict of research motivation and fear [6]. Prolonged acts of grooming,
on the contrary, are evaluated as elements of comfortable behavior [2]. In connection with this, the
indicator of the average duration of one act of grooming comes to the fore in the assessment of the
emotional component of behavioral reactions, which, with the sufficient quantitative manifestation of
this reaction, can be a direct characteristic of the animal's emotional state. The shorter one act of grooming
- the higher the probability that there is a misplaced activity. The behavior of the animal does not
correspond to the actual motivation and situation. And the longer it lasts, the less emotionally the animal
reacts to the novelty of the situation artificially created in the "open field" test. In the experiment, the rats
of the KM rats strain turned out to be more emotional than the Wistar rats’ strain. Perhaps the fact that
epileptic rats, throughout the entire experiment, leave the center of the arena early should be connected
with this. This feature is preserved throughout all fifteen days of research. The increased
emotionality/sensibility is not only related to the nature of grooming but, most likely, also to the nature
of their locomotor activity. The more emotional KM move around the arena with "short runs", while the
less emotional Wistar rats maintain a relatively low speed of movement. In the emotional sphere, there is
a gradual increase in the share of "displaced activity" in the general structure of behavior, which further
distances the KM rat strains from Wistar (Tab. 5, Fig. 5).

Table 5. Locomotor activity, orienting-exploratory reactions, and emotional sphere of the behavior of
rats of the Krushinsky-Molodkina strain

A. group KM B. Control gr, Wistar | Pas
Time to exit the central circle (sec) 1,86+0,8 2,78+0,06 <0.05
Number of lines crossed 14,53+0,06 27,8+0,07 <0.05
V translocation time 15,6+0,06 25,9+0.06 <0.001
specific translocation time for the testing period % 13.31+0,05 33.5+0,08 <0.001
Number of immobility cycles (second) 13,2+0,2 4,1+,0,5 <0.001
Specific time of immobility for the testing period % 30,3+4,7 21,9+4,2 <0.001
Number of vertical rises 17,0+1,01 22,1+0,5 <0.001
Average duration, vertical rising. sec 8,240,2 16.0+0,3 <0.005

Total grooming time sec 3,1+0,01 10,2+0,01 <0.05

Average number of grooming cycles 7,310.021 6,9+0.01 <0.05
Average number of boluses 1,440,1 1,1+£1,0 >0.05

Urination frequency 6,0+0,2 2,3+0,2 <0.05
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Fig. 5. Locomotor activity, orienting-exploratory reactions, and emotional sphere of the behavior of rats
of the Krushinsky-Molodkina line
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As a result of exposure to radon, it was found that epileptic rats lose fear and anxiety, which is
manifested by an increase in the grooming phase, as well as increased time spent on looking down, which
expresses one of the orientation behaviors of rats, as it is known from the literature, it helps epileptic rats
to perceive the environment. Moreover, they increased the number of vertical standings and decreased
the number of wall stands, an indicator of their reduced anxiety. The number of getting up in the center
and staying in the center for a long time is of great importance, which the epileptic rats did little of during
the entire experiment and only increased after inhalation of radon, which gives us another reason to say
that the behavior of the epileptic rats stabilized and the fear and anxiety were really removed, after radon
inhalation (Tab. 6, Fig. 6).

Table 6. locomotor activity, orienting-exploratory reactions and emotional sphere of behavior of rats of
the Krushinsky-Molodkina line in the radon inhalation

A. group B. Control gr, Vistar Pas

Time to exit the central circle (sec) 3.40,8 2,780,06 <0.05
Number of lines crossed 28,420,06 17,60,07 <0.05
V translocation time 23,70,06 14,80.06 <0.001
Number of vertical rises 23,41,01 18,50,6 <0.001
Average duration, vertical rising. sec 17,40,3 7.00,1 <0.005
Total grooming time sec 10,20,01 3,20,01 <0.05
Average number of grooming cycles 17,30.021 6,90.01 <0.05
Average number of boluses 1,00,1 1,31,0 >0.05
Urination frequency 1,00,2 2,70,2 <0.05

Fig. 6. Locomotor activity, orienting-exploratory reactions, and emotional sphere of the behavior of rats
of the Krushinsky-Molodkina rat strain in the radon inhalation
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As for the movement of epileptic rats in the maze, as we mentioned above, the maze is a
conditioned-reflex behavior developed on a positive stimulus, which we studied in a trestle-type maze.
The movement of the animal was recorded by recording the numbers, which allowed us to reconstruct
the movement of the animal in a given maze with its trajectory. As a result, it was shown that 10 epileptic
rats completed this maze in 1 minute without making a mistake after 7 days, which is an indicator of their
relatively good memory, while Wistar control rats gave a positive response to this behavior already after
9 days. We can note a difference of 2 days between the epileptic rats and the control non-epileptic rats,
which indicates a relatively good memory of the epileptic rats. Further research was conducted on
negative emotion-based behavior, specifically using the method provided by Essman and Alpern. The
conducted tests showed that 8 out of 10 epileptic rats did not move to the dark compartment. Tests
conducted on animals of control and experimental groups showed us that they maintained an adequate
reaction. They remember the electrical stimulation and do not go from the light to the dark compartment,
again indicating their good memory. Based on the obtained tests, we can say that the psycho-neurological
memory of epileptic rats does not decrease.

Moreover, we studied the zoo-social relationships of the Krushinsky-Molodkina rat strains. The
presence of a social stimulus (unfamiliar male Wistar, "social preference" test) resulted in increased anxiety
and reduced exploratory response in KM: dramatically reduced the time and number of contacts with
other animals, as well as reduced free movement to the box and increased the number of interrupted
grooming sessions, indicative of anxiety. There was catatonia, thus in KM rats, there was a reduction in
intraspecific motivation for intraspecific interactions and increased anxiety/fear responses.

Since the animals were in catatonia for a long time and had very few stand-ups (p<0.001) and
many interrupted grooming and sometimes inverted grooming or tail-starting grooming (p<0.001), it
indicates a high anxiety/fear directed towards the presence of a new social stimulus. All this suggests that
epileptic rats have a deficit in social relations or motivation, which is clearly seen in the test we studied
(Fig. 7, Fig. 8).

In the cross maze, we see their long stay in the closed arm (p<0.001), limited locomotor activity,
and high anxiety interrupted grooming. and a short stay in the open arm KM (p<0.01). [10,21,26].

Fig. 7. Movement of epileptic rats in the cross maze
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Based on the experiments, it can be concluded that the radon hormetic effect has a great impact
on the performance of different behavioral actions. In particular, the restoration of the integrity of the
interrupted grooming of rats in the open field, the number of crossed cells, the reduction of the number
of wall stands, and the increase of the number of stand-ups in the center, as well as the increase of being
in the open arm of the cross-maze and the establishment of social relations with familiar and unfamiliar
rats, all of these indicate the induction of anxiety in epileptic rats and, accordingly, the reduction of
oxidative stress.

CONCLUSIONS. Six months after radon inhalation it was found that zoo-social interaction in KM
rats achieved quite good results, because of the radon inhalation, epileptic rats socialized with unfamiliar
rats within 2-3 minutes, and their behavior was not restricted to the middle of the arena.

They stayed longer in the center of the cross-maze than in the closed arm. This further confirms
that the anxiety and fear of the epileptic rats, which were characterized by various behavioral tests,
approached the behavior of the control rats. Predictors of oxidative stress were studied, PAT, D-ROM
(reactive oxygen metabolite index), OBRI (oxidative stress balance risk index), and OSI (oxidative stress
index) were evaluated to assess the antioxidant capacity of plasma. Based on the obtained data we can
conclude that: inhalation of Tskaltubo water develops the effect of hormesis, which causes positive
changes in all of the above markers of oxidative stress in the brain, which has a definite effect on behavior
and on memory rats.
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EFFECTS OF INHALATION OF LOW DOSES OF RADON IN THE KRUSHINSKY-MOLODKINA RAT
STRAIN AND STUDY OF VARIOUS BEHAVIORAL CHARACTERISTICS
!Beritashvili Center of Experimental Biomedicine. 2Robakidze University,3David Aghmashenebeli
University Of Georgia, ‘European University

SUMMARY

To study the effect of radon in balneotherapy, a group of experimental animals (multiple low doses
in KM and epileptic Wistar rats were used) went through the procedure of inhalation of radon by the
Tskaltubo mineral water pool, once daily, during 20 min, 10 days. In animals of the control groups,
inhalation with radon was not used. After radon inhalation therapy with Tskaltubo mineral water, it was
analyzed the absence or reduction of epileptic seizures.

This research showed that Tskaltubo mineral water radon inhalation caused hormesis, absence or
reduction of epileptic seizures. The result was stable during 6-12 months. Stabilization positively
influenced oxidative stress levels, Na/K-ATF in epileptic rats. The result of our experiment gives us a
stimulus to continue future research to find more specific neurochemical mechanisms participating in
radon hormesis processes.

Oxidative stress resulting from excessive free-radical release is likely implicated in the initiation
and progression of epilepsy. An increase in active forms of oxygen or free radicals of oxygen is believed to
play an important role in epileptic rats. To investigate the relationship between oxidative stress and
memory impairment in epileptic mice, we determined the level of activity of antioxidant enzymes in blood
plasma. The results showed that the level of lipid peroxidation in the plasma was significantly higher in
epileptic rats than in control Wistar rats. Therefore, our study aimed to investigate the effects of radon
inhalation on different forms of behavior in epileptic rats, both to positive and negative stimuli. As known
from the literature, antioxidant therapies aimed at reducing oxidative stress have received considerable
attention in epilepsy treatment. This article discusses various forms of behavior in KM rats as revealed by
experiments. The KM rat strain differs from the Wistar rat strain in the nature of the locomotor activity,
a higher level of exploratory activity, and increased emotionality. For rats of the KM rat strain, instability
of behavioral reactions is characteristic, which manifests itself in all areas of their activity in the “open
field” test. As for memory in epileptic rats, the behavior based on negative stimuli is not impaired in their
psycho-neurological memory. Conditioned-reflex behavior developed on a positive stimulus, which we
studied in a trestle-type maze, the obtained results showed that 10 epileptic rats complete the exit of this
maze in 1 minute, already after 7 days without error. We have studied three sections of social environment
awareness. It was determined that the time (p<0.001) and the number of contacts (p<0.001) were
statistically significantly reduced among KM male rats. Decrease in indicators of social interaction: Group
KM reliably spent less time in the compartment with animals (p<0.01) and spent more time near its cell.
As a result of movement in the cross-maze, it was determined that KM rats spent more time in the closed
arm, had more interrupted and rotated (tail-to-front) grooming than in the open arm, and also had a higher
number of stand-ups than in the open arm, which is an indicator of its high anxiety. Inhalation of radon
reduced oxidative stress in epileptic rats, and alleviated anxiety, together with definite memory
improvement.

Keywords: behavior, Na / K-ATPase, Oxidative Processes, radon
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